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Executive Summary

EXECUTIVE SUMMARY

1. Introduction

Climate change is one of the main challenges to be faced by policy makers and local
stakeholders in the years to come. This study focuses on assessing how climate change and
socio-economic factors may interact to impact land use, habitats and biodiversity in the Brue
Valley. The results will feed into the Wildlife Trusts’ ‘Living Landscape’ initiative, The
European Interreg IVB NWE WAVE (Water Adaptation is Valuable for Everybody) project
and Natural England’s Wetland Vision projects. By turning the Vision into reality, the aim is
for partner organisations to make space for water in our countryside, help people and wildlife
adapt to a changing climate, protect our heritage and reap the many benefits that wetlands can
provide.

2. Objectives

The overall objectives of the study are:

. to provide a scientifically sound assessment of the impacts of climate change on the
habitats and land uses in the Brue Valley;

« to deliver outputs in formats that can be easily understood and interpreted by local
stakeholders;

. to provide a complete record of the study such that the approach is transparent and
auditable; and

« to assess scenarios that take account of the variety of land uses and which identify the full
range of potential impacts (economic, environmental and social).

3. Structure of the Study

Socio-economic

Baseline Climate Change ) Impacts by feature
scenarios
Develop potential
Describe the features of Describe climate i pp .
socio-economic
the Brue Valley change .
scenarios

| l 1

*| Develop feature-by-feature
storylines

¥

3

Describe Brue Valley ‘

baseline ecosystem
services ‘

Assess change in )
. Assess changes in land areas
ecosystem services

I I

’7 Identify 'good value'
Conclusions entify gDD, vaue
adaptations

Figure 1 shows how the different aspects of the study fit together. The study begins with a
baseline assessment, which involves the description of the land uses and habitats currently
present in the Brue Valley. As part of this initial assessment, all areas are allocated to one of

Figure 1: Study Navigation Diagram
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fourteen features, e.g. lakes/ponds, dry grassland of high value for wildlife. Information from
UKCPO09 is then used to examine how the climate might change, and how these changes
could affect the features identified. Four different socio-economic scenarios are subsequently
developed. These four generic scenarios are used as the basis for developing detailed socio-
economic scenarios for the Brue Valley. These detailed scenarios use the principles outlined
in the IPCC Special Report on Emission Scenarios, UKCIP 2001 and the Millennium
Ecosystem Assessment to build up projected futures for the Brue Valley. Figure 2 shows the
basis for the four scenario types and the ideologies on which they are based. It also shows
where the four detailed Brue Valley scenarios plot onto the scenario matrix.

Globalisation/ World Markets Global Sustainability

Interdependence

(homogeneous world)

Localisation/

Autonomy

(heterogeneous world) x

%

Provincial Enterprise Local Stewardship
Individualism/ Community/
Consumerism Conservation
(more economic focus) (more environmental focus)

Figure 2: Approximate location of the four scenarios developed for the Brue Valley

Each scenario makes a series of assumptions with regard to a range of variables including
farming methods, commitment to environmental protection, peat extraction, water
management, etc. Combining these scenarios with the potential changes in climate enables
the development of feature-by-feature storylines. These investigate how the habitats and
land-uses might change in response to the different climatic conditions and human influences.
Consideration is also given to likely adaptation actions that might be taken under the different
socio-economic scenarios. Bringing together the changes at the feature level enables overall
changes to the landscape and ecosystem services to be identified. This allows comparisons to
be drawn between the scenarios and highlights which features are likely to be more or less
vulnerable to climate change.

4. Assessing the Impact of Climate Change

Climate change data from UKCPO9 are used to look at how the Brue Valley might be
affected. This study focuses on the high emissions scenario and takes into account both the
10% and 90% probability levels. This approach is used for two main reasons:

« use of the high emissions scenario maximises the projected climate change variables so
that worst-case changes can be identified; and

« the 10% and 90% probabilities indicate the possible changes at the two ends of a range of
climate projections. For the 10% probability, there is a 90% chance that any impacts will
be greater, whilst for the 90% probability, there is a 90% chance that impacts will be
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smaller. Using more than one probability also ensures that the advice of the UK Climate
Projections Project (UKCPP 2011) is followed.

Consideration of both probabilities is particularly important given the differences between
them. Under the 10% probability, conditions are anticipated to be hotter but drier, whilst
under the 90% probability, conditions are hotter, but wetter. The study resources are
therefore targeted towards the assessment of the climatic variables that are likely to have the
greatest impacts on the features present in the Brue Valley, namely temperature and
precipitation levels.

5. Impacts of Climate Change on Features

Table 1 summarises some of the impacts anticipated under the two different climate
probabilities, before socio-economic adaptations are taken into account. Positive and
negative impacts are denoted by + and - respectively, with each referring to whether an
impact is positive or negative for that particular feature, rather than for the overall landscape
or environment.

Anticipated impacts from the change in freshwater flood risk are shown in Table 2. Note that
some features are grouped due to the projected similarity in impacts.

Table 1: Features Assessed in the Study
Habitat Area Feature Impact of Climate Change
(ha) 10% 90%
Pos:s1b1e slight increase in Reduction in irrigation
matze crop requirements for winter
+  Slightly drier autumn may wheat of 33mm
Cereal crops 381 Cereal crops benefit cultivations
- Reduction in yields of 15% increase in autumn
winter wheat crops by Z:II:S;LTSZ affect
14%
Lowland . Increased temperatures in
meadow with - Increased temperatures in sprine. summer and
calcarevg VSVI 0.5 spring, summer and apt1 ng1);1 clzlo 1d cause stress
i dicatorll autumn could cause stress tcl)l llilves tocE U
Lowland Dry to livestock Too much of an increase in
owdan h | grassland of | -/+ Lowering of water table cainf 111 1d result in
me?g .0\(71\/. Wi high value results in reduced biomass a ; ?1 Coitlll frsu
acid Incicators for wildlife production — implications }Jva ¢ Ogdgt ES ests.
Species-rich for management, effects ncreasebl empi:ra; ures
pecies-ric 56 on community may enable pests to
dry grassland composition survive (with particular
P impacts for livestock)
gross clover | 0.0004 | prasland of | © Lowering of water able incroase biomass
igeys ’ igow value results in reduced biomass przgucs'[eiono S8
Improved 2377 for wildlife Increased temperatures in
grassland ’ spring, summer and
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Table 1: Features Assessed in the Study

Area Impact of Climate Change

Habitat

(ha)

Species-poor

Feature

10%

90%

autumn could cause stress
to livestock

Too much rainfall could
result in waterlogging

dry erassland 1,680 stress
e Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)
Intensively Wetter conditions could
managed 1 Possible small reduction in increase growing and
orchards yields of around 3% due to harvesting costs
Other non- 35 Orchards drier conditions Higher temperatures could
cereal crops and May be larger impact in affect yield and quality of
horticulture terms of crop quality and some crops
Other . .
. difficulty of achieving Warmer and wetter
arable/horticult 2 . . ; o
uniform quality and size conditions may favour
ural .
some pests and diseases
Fence 0.1
Increased pressure on Increased run-off from
Roads Other . P . .
855 water resources possible very high intensity rainfall
Settlements
Ex-Peat 146 Peat extraction is
working site facilitated by lower water
levels
Higher temperature in
combination with reduced
Peat works precipitation enhance Wetter conditions make
and bare short-term GHG emissions peat extraction more
Bare ground 219 | ground through increase in rate of difficult
mineralisation from peat
soils
Recovery of habitat
following restoration may
take longer in hotter drier
conditions
Standing open Higher temperatures likely Wetter conditions help
water and 209 to decrease dissolved .
ponds and lakes retain
canal oxygen levels as well as .
. . their water levels
affecting flora and fauna in
spring and summer. Could Effects of higher
also result in increased temperatures on oxygen
Eutrophic Lakes, ponds GHG p roductlop I levels and flora and fauna
; Decreased precipitation
standing 138 . (but lessened by greater
affects water table with .
waters rainfall). Could also result

minor impacts in winter
and spring but major
impacts in summer and
autumn

in increased GHG
production

-V -




Executive Summary

Table 1: Features Assessed in the Study

Habitat Area Feature Impact of Climate Change
(ha) 10% 90%
Possible slight increase in
biomass due to warmer
temperatures Wet conditions help to
support reedbeds;
Higher temperatures in locations of some margins
shallower water could may change
result in increased GHG
Reedbed 326 Reedbeds pro.duction' ' Higher tem‘pe'ratures could
Drier conditions affect also result in increased
reedbed growth and GHG production
location with conditions Increase in biomass due to
becoming too dry in some warmer temperatures
areas, locations of some leading to increase in
margins may change as management costs
reedbed also invades areas
of previously open water
River/stream 21 Higher temperatures affect
Marginal and d1§solved oxygen levels, Wetter conditions support
inundation 0.8 with negative impacts 'for the feature and help to
. flora and fauna (especially o .
vegetation . . mitigate for eutrophic
invertebrates) mainly felt . ..
in spring and summer. tendencies arising from
Could also result in warmer temperatures
Rivers Inerease in bomass |~ Higher temperatures afec
streams, production increases lerlls of d1.sso.lved oxyfgen,
ditches, vegetation management glt negative impacts for
rhynes costs ora and fauna all year .
Dry ditch 0.09 Drier conditions cause Found. Could also resul.t n
desiccation, with greater 1ncreaseq GHG production
impacts during summer Inciieaste? n !alomass
s Gpeningon | Dol e
water table management) cosgts &
Lower flow during drier
periods increases
sedimentation
Swamp 140 Higher temperatures may
; Increased temperature may affect biomass production
Alkaline fen 9 lead to small increases in in spring, summer and
GHG production autumn; there could also
Swamp & Lower rainfall affects the be increases in GHG
Other lowland fen water table, with wetland production
er lowlan . .
fen 17 communities under stress Increased rainfall affects
especially in summer and the water table resulting in
autumn qualitative changes in
swamp and fen
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Table 1: Features Assessed in the Study

Area

Impact of Climate Change

Habitat (ha) Feature 10% 90%

Species rich 290 + Increased temperatures and

rush pasture rainfall could increase
biomass production

- Increase temperatures in

Lowering of water table spring, summer and
Wet results in reduced biomass, autumn could cause stress
grassland of effects on breeding and to livestock
Species-rich 664 high value migrant waders, qualitative | -  Too much of an increase in
wet grassland for wildlife change in flower-rich wet rainfall could move wet
meadows grasslands towards swamp
and fen

- Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)

Species-poor 2389 + Increased temperatures and
wet grassland ’ rainfall could increase
biomass production
Wet - Increased temperatures in
grassland of spring, summer and
low value . autumn could cause stress
o Lowering of the water .
for wildlife . to livestock.

. table results in reduced . .
Species-poor 49 or wet biomass - Tgo much of an increase in
rush pasture grassland of rainfall could move wet

high value grasslands towards swamp
for wildlife and fen.

- Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)

Species rich +/- Higher temperatures

purple 19 combined with wetter

moorgrass conditions lead to greater

pasture biomass production with

Species-poor implications for

purple moor- 35 Wet heath & Qualitative communit management

grass pasture purple moor changes arising from g .

Lowland 7 grass lowering of water table + Wetter condltiops help to

raised mire habitats support the habitat and
reduce scrub incursion

Wet heath 6 - Too much water may

change the habitat to
swamp and fen

-Vi -
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Table 1: Features Assessed in the Study

Impact of Climate Change
Habitat Ar: @ | Feature P 4
(ha) 10% 90%

Bracken 1
Species-rich

16
hedgerow . .
Species-poor 29 ?lomasz 1n§iigs? mtay lead
hedgerow Woodland 0 spread ol this Teature + Biomass increase may lead
Line of trees 19 hedgerow, Changing regeneration to spread of this feature
Line of trees 0.1 line of trees, patterns for trees, e.g. drier Considerable chanee in

scrub, conditions may result in &

Scrub 26 bracken more ash woodland community
Wet woodland 191 Slight change in woodland composition
Deciduous community composition

59
woodland
Coniferous 06
woodland )

Table 2: Possible Impacts of Flood Risk

Feature

Impact of Climate Change

10%

90%

Cereal crops

Increased risk of freshwater
flooding due to increased amount
of precipitation on wet days

Land use change from cereals may
arise through active transformation
(e.g. convert to grassland) or
through passive change (e.g.
natural change to scrub / swamp)

Increased risk of freshwater
flooding due to increased
precipitation overall

Land use change from cereals may
arise through active transformation
(e.g. convert to grassland) or
through passive change (e.g.
natural change to scrub / swamp)

Dry grassland of high
value for wildlife

Dry grassland of low
value for wildlife

Occasional wetter days in what is
otherwise much drier conditions
may result in increased run-off,
increasing the frequency of
localised inundation

Much wetter conditions, and more
frequent wetter days increases risk
of pluvial and fluvial flooding
Increased frequency of inundation
could result in increased
waterlogging and move to species
that prefer wetter conditions

Lakes and ponds

Rivers, streams, ditches,
rhynes

Swamp and fen

Freshwater flooding caused by
increased runoff could bring high
levels of nutrients / contaminants
into these wetland habitats

Spikes of nutrients / contaminants
and sudden changes in water
quality could affect biodiversity
value, especially where this affects
dissolved oxygen levels

Flood management requirements
reduce options for water level
management for biodiversity

Orchards and
horticulture

Occasional inundation could
damage crops and significantly
affect income

Increase in frequency of short
duration flooding and/or runoff
following heavy rainfall events

Other (settlements and
roads)

Unpredictable inundation possible,
also risk of flooding of roads

Flooding could cut off settlements
and properties

Flood risk could increase
development pressure in areas
outside the floodplain and decrease
pressure in areas in the floodplain

Peat works and bare
ground

Unpredictable inundation due to
high rainfall

Potential negative impacts for peat
extraction operations which may
be delayed or stopped

- Vil -
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Table 2: Possible Impacts of Flood Risk

Impact of Climate Change

value for wildlife

Wet grassland of low
value for wildlife

from neighbouring farmland. This
could affect competition between
grassland species (and could result
in changes similar to agricultural
improvements)

Community shift to flood-tolerant
species / periodic declines in
biodiversity

Feature
10% 90%
Possibility of increased runoff and Potential for increased runoff and
short duration flooding. Sudden short duration flooding. Sudden
Reedbeds increases in water levels (e.g. increases in water levels (e.g.
following heavy rain) could affect following heavy rain) could affect
nesting birds and invertebrates nesting birds and invertebrates
Increased risk of short duration
Increased runoff following periods flooding linked to increase in
of heavy rain rainfall
Runoff could bring high levels of Deep flooding in early spring/
Wet grassland of high nutrients and pollutants washed summer could reduce species

richness and/or result in a move
towards species more typical of
swamp and fen (although it may
offer temporary habitat for wetland
birds and spring/summer splash
could be beneficial)

Community shift to flood-tolerant
species/ periodic declines in
biodiversity

Wet heath and purple
moor grass

Pluvial flooding caused by
increased runoff could change
species composition and increase
sediment and nutrient deposits

Fluvial flooding could change
species composition and increase
sediment and nutrient deposits.
This could favour some species
over others, potentially reducing
biodiversity value

Woodland, hedgerow,
line of trees, scrub,
bracken

Periodic inundation due to sudden
downpours might favour wet
woodland but lead to loss of old
trees. However, willow and Black
poplar are well adapted to cope
with such conditions

Community shift to flood-tolerant
species (although wet woodland is
resilient)

6. Socio-Economic Scenarios, Adaptation Actions and Opportunities

Attitudes towards development and the environment are likely to affect the ways in which
features in the Brue Valley are able to respond to a changing climate. To this end, four
distinct socio-economic scenarios are constructed:

World Markets (WM): based on rapid economic growth whilst environmental protection
is also enabled. New technology is used to increase yields, with the aim being to increase
profits where possible. Farming is dominated by large corporations where profits are put
first but green credentials are also important;

Provincial Enterprise (PE):  based on regionally orientated economic development
through consumerism and capitalism. There is little concern for the environment;

Global Sustainability (GS): based on achieving environmental sustainability at the global
scale. There are targets to ensure environmental responsibility, strong planning controls
and a shift to sustainable use of land, with new technology used to maintain yields; and
Local Stewardship (LS): based on locally orientated economic development, and
achieving environmental sustainability at the local scale. Agriculture trends towards
mixed farming, with catchment scale water management and planning decisions taken at
the local level.

- vill -
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For each of these scenarios, assumptions are made in relation to several factors including the
extent of intensification of farmland, water management, level of environmental
responsibility, management of biodiversity sites, peat extraction, development pressures, etc.
These assumptions affect which adaptation actions are likely to be undertaken to minimise or
mitigate the impacts of climate change. Types of adaptation action include:

« more investment. For example, more money might be put into water management to
ensure that a particular land use could be retained;

« a change in activity. This might include a shift from using land for cereal rotations to
using land for grazing;

« an increase in activity (intensification). More inputs (e.g. fertilisers, pesticides, water
management effort, etc.) are used to ensure that maximum yields are obtained from land;

« a decrease in activity (extensification). Amount of inputs is decreased, with a move
towards more sustainable production; and

« no adaptation taken (or needed). Land that is becoming too wet for farming may be left
to become swamp and fen, or ditches which become too dry may be abandoned to scrub.

Some actions are deemed more applicable to particular scenarios. For example, under
Provincial Enterprise, it is likely that intensification would only occur where profits could be
increased. Areas becoming unsuitable for agricultural production would probably be
abandoned. In contrast, under Global Sustainability, general movement towards the
sustainable use of land would involve a shift towards extensification.

In addition to the need to adapt, a changing climate is likely to bring opportunities. Such
opportunities are likely to differ according to the socio-economic scenario and might include:

« use of new technology/techniques. In particular, this is likely to occur under the World
Markets and Global Sustainability scenarios;

« movement to a more profitable activity. For example, if water becomes more available in
previously dry areas, cereal cropping may become possible;

« movement towards funding for environmental improvements. This is particularly likely
under the Global Sustainability and Local Stewardship scenarios where concern for the
environment is high, through approaches such as payment for ecosystem services;

. application of existing skills. Under the Provincial Enterprise scenario, it is assumed that
farmers will apply their existing skills to the new conditions; and

o development of new skills. In the Local Stewardship scenario, it is probable that
specialised activities would develop, thus allowing local people to become highly skilled.

7. Assessing Socio-Economic Impacts

The assumptions made under each of the socio-economic scenarios can be combined with the
likely climate change impacts to determine the potential implications for each of the features
identified in the baseline. Table 3 summarises the impact of the socio-economic scenarios
and climate change on the features and highlights which features are more vulnerable. The
assessment of vulnerability combines two elements: change in area of the feature and change
in environmental quality of the feature. The overall assessment of change is defined as:

« 1 increase in area and/or environmental quality, feature is unlikely to be vulnerable;
« ¢ no change in area and/or environmental quality, feature is unlikely to be vulnerable;

-iX -
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\V:  decrease in area or environmental quality, feature is likely to be somewhat

vulnerable; or

W: decrease in area and environmental quality, feature is likely to be highly vulnerable.

Table 3: Impact of Socio-Economic Scenarios on the Features

Impact of Socio-Economic Scenarios

Feature World Markets Provmc!al Gl.obal. . Local Stewardship
Enterprise Sustainability
10% 90% 10% 90% 10% 90% 10% 90%
iy i) 8% N2 s 2y Vv 2y
Intensification and Localised
Cereal crops Increase in area increase in inputs | Limited impacts on intensification
could affect area or quality could affect
biodiversity biodiversity
o | Vv v | ¥ o | Vv o | Vv
Dry grassland of
high value for Wetter conditions ]glcvkirziz:&ersiiﬁr Wetter conditions Wetter conditions
wildlife could affect dry chanee to njlore could affect dry could affect dry
grassland species profi ta%le activities grassland species grassland species
N EE NN
Dry grassland of Converted to »
low value for Converted to more | Converted to more features offering Wettler C%ndmons
wildlife profitable features profitable features greater could affect dry
environmental grassland
benefits
v ol v ol S ° | 10
Lakes, ponds Increased risk of Increased risk of Lakes/ponds
pollutants getting pollutants getting nulsr?;irl:tcsed :sst?c(i)(ges become important
into water into water P features
N v ooV | 0 | e
Orchards and Igg;jsflec?;lﬁ? irtlsd Ig[fiséic?ﬁ?r? i{:sd Increase in area to | Increase in area to
horticulture could affec?t could affecljt maximise new diversity products
biodiversity biodiversity opportunities to meet local needs
Other Limited increase in | T2 D¢ Increase in

No significant

No significant

flood risk of L S

development development change in risk change in risk

Peat works and \l; ‘ : v i ‘ i} - v ‘ v \l; ‘ ' NZ
bare ground Reduction in area Increase in area o No peat extraction Reduction in area
of peat extraction extraction of peat extraction

v |V v | ¥ ¢t | 0 N

Reedbeds Change in water Reduction in level Increased water . .
Risk of drying out
levels of management management
Vo[ Vo[ o @ o | ¢

Rivers, streams,
ditches, rhynes

Increased risk of
pollutants getting

Increased risk of
pollutants getting

Reduced use of
nutrients, pesticides

High focus on local
management of

into water into water rivers, ditches
o | 1 v | v 0 0 ° | 10
Swamp & fen Wetter conditions Reduction in level Management for Managed for
favour swamp and of management of biodiversity biodiversity
fen feature and water benefits benefits
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Table 3: Impact of Socio-Economic Scenarios on the Features

Impact of Socio-Economic Scenarios

Provincial Global ;
World Markets Enterprise Sustainability Local Stewardship
v | o v | ¥ v o[V v o[V
Wet grassland of . .. Change in Change in
hish value for Drier conditions Land may be " ..
igldlife could affect wet converted o conditions could conditions could
w rassland species abandoned affect grassland affect grassland
& P species species
Ve | V[V | vV v ]| ¥
Wet grassland of . . Converted to more Converted o Converted to
low value for Drier conditions rofitable features features offering features offering
wildlife could affect wet fna be abandone (i greater greater
grassland species yi £ 100 wet environmental environmental
benefits benefits
v | e v | ¥ v | ® v | ®
Wet heath &
purple moor grass Drier conditions Cr(Z)Ifli\;aelgﬁa dfl(;:;l:er: Drier conditions Drier conditions
habitats could result in fna be abandoned could affect wet could affect wet
increased grazing yif t00 wet heath species heath species
Woodland, ° ‘ ° v ‘k - i @ ‘ i il ‘ ﬁ
hedgerow, line of manaL:r(rzler?t could Increase in area Increase in area
trees, scrub, Limited change gement cot could increase could increase
bracken affect biodiversity . .
value connectivity connectivity

8. Conclusions

Table 4 summarises which features are likely to be the most vulnerable, and the climatic and
socio-economic changes under which the area and/or environmental quality of the features
are most at risk. Although there are significant differences in impacts under the 10% (drier)
and 90% (wetter) climate probabilities, there is considerable overlap in terms of which
features are most vulnerable, with some features at risk whatever the climatic conditions.

The projected changes in area and environmental quality of features have implications for the
provision of ecosystem services in the Brue Valley. Such changes will further affect those
living and working in the area. For example, improvements to biodiversity could help
enhance opportunities for recreation and tourism, with knock-on impacts for the provision of
local jobs. Opportunities also exist through investment in the water management regime.
Benefits to water regulation can help deliver improved biodiversity (through maintaining
water tables in areas of high environmental quality), food production (by maintaining levels
of biomass production in grasslands), and emissions of GHGs) and the historic environment
and heritage (by reducing the risk that peat soils dry out).

9. Next Steps

The next steps involve developing the study findings into engagement tools for consultation
with policy makers and local stakeholders. This work will need to involve two aspects:

-Xi -
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Table 4: Summary of Projected Vulnerability of Features

Feature

‘ Reasoning

Highly Vulnerable

Dry grassland of high value for
wildlife

Could be ploughed for arable crops, or improved to be more profitable
(under PE).

Wetter conditions (under 90%) could make it more difficult to manage
for conservation purposes

Dry grassland of low value for
wildlife

Could be ploughed for arable crops (under WM, PE, LS)

Could be converted to features offering higher environmental quality
and delivering more ecosystem services (under GS, LS)

Wetter conditions (under 90%) could make it more difficult to manage

Reedbeds

Lack of management (under PE) increases risk of succession to scrub
Lack of co-ordinated management (under LS) could affect reedbed
connectivity

Risk of drying out under 10% with succession to scrub

Increased risk of sudden increase in water levels under 90% affecting
species living in reedbeds

Wet grassland of high value for
wildlife

Wet grassland of low value for
wildlife

Could be ploughed for arable crops (under WM, PE, LS and under
10%)

Could be abandoned if becomes too wet (under 90% and under PE)
Drier (or wetter) conditions could change the composition of
grassland species

Wet heath and purple moor
grass

Could be intensified use of land (more nutrients, pesticides) and
increased grazing (under 10% and under WM and PE)

Could be abandoned if becomes too wet (under 90% and under PE)
Drier conditions could change the composition of wet heath species

Slightly Vulnerable

Cereal crops

Intensification (under PE and LS) could affect biodiversity

Orchards and horticulture

Intensification (under PE and LS) could affect biodiversity

Peat works and bare ground

Reduction in area of extraction (under WM, GS and LS) could affect
jobs and income

Lakes and ponds

Rivers, streams, ditches, rhynes

Intensification (under PE and LS) could result in increased levels of
nutrients and pesticides being washed off land

Swamp and fen

Lack of management (under PE) could result in swamp and fen drying
out (under 10%) or change in species composition (under 90%) as
more vigorous species dominate

Woodland, hedgerow, line of
trees, scrub and bracken

Lack of management (under PE) potentially increases area of scrub
and bracken, woodland, etc. but benefits may be limited as any
succession would also be unmanaged

Unlikely to be Vulnerable

Other (settlements and roads)

testing the findings of the study: this is particularly important given that the study is built

on scenarios (four socio-economic scenarios and two climate probabilities). In addition,
many of the data sources used were at the Somerset level, rather than that of the Brue
Valley. Therefore, stakeholder input is vital to ensure that the findings represent what is
actually happening on the ground; and

exploring real opportunities for no regrets and ‘good value’ adaptations that can help

deliver social, economic and environmental benefits in the Brue Valley over the next 50

years.
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1.1

INTRODUCTION

The Need for the Study

Climate change is one of the main challenges to be faced by policy makers and
local stakeholders in the years to come. As rising global temperatures will
bring changes in weather patterns, rising sea levels and greater frequency and
intensity of extreme weather, the focus of such policies is moving towards
adaptation and not mitigation alone. Climate change also places pressure on
wildlife. For example, a 2°C rise in temperature can shift the natural range of
some species over 150 miles to the north, or 300 metres higher up hillsides,
leading to changes in the wildlife present within a particular area. Indirect
effects from changes in land and water management, as people adapt to, for
example, potentially more frequent storms, may also have big implications for
local ecology.

To help people and wildlife cope with climate changes, the Wildlife Trusts
have created the °‘Living Landscapes’ initiative. This initiative involves
identifying, protecting, enlarging, improving and reconnecting key areas for
wildlife. The restoration of healthy landscapes can also help alleviate
flooding, control pollution and help wildlife and people adapt to our changing
climate. Working with local partners and communities, the creation of
inspirational, accessible, wildlife rich landscapes also provides opportunities
for learning, better health and sustainable economic development. There are
currently more than 100 Living Landscapes across the UK, two projects are
based in Somerset: the Mendip Hills, and the Brue Valley.

The European Interreg IVB NWE WAVE (Water Adaptation is Valuable for
Everybody) project is a collaborative venture with six regional parties in the
Netherlands, Germany, England, France and Belgium. The main aim of the
project is to prepare for future changes in regional water systems brought
about by climate change. The UK project includes the Somerset catchments of
the Parrett, Tone, Brue and Axe. Wetland Vision is a partnership of six
organisations coordinated by Natural England that will set out a 50-year vision
for England’s freshwater wetlands. It will show where new wetlands could be
created and current wetlands restored. The hope is that by turning the Vision
into reality, partner organisations can make space for water in our countryside,
help people and wildlife adapt to a changing climate, protect our heritage and
reap the many benefits that wetlands can provide.

This study focuses on assessing the environmental and socio-economic
impacts of climate change on the Brue Valley. The results will feed into each
of the Living Landscape, WAVE and Wetland Vision projects. It will also
provide Somerset Wildlife Trust (SWT) with information on future
opportunities, covering both the environmental and socioeconomic
perspectives.
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1.2

1.3

Objectives of the Study

The overall objectives of the study are:

. to provide a scientifically sound assessment of the impacts of climate

change on the habitats and land uses in the Brue Valley;

. to deliver outputs in formats that can be easily understood and interpreted

by the local stakeholders;
. to provide a complete record of the study such that the approach
transparent and auditable; and

« to assess scenarios that take account of the variety of land uses and which
identify the full range of potential impacts (economic, environmental and

social).

Overview of the Tasks

To meet these objectives, the study has been divided into the following key
tasks (where Task 1 was the start-up meeting for the project):

2. identify baseline;

3. identify climatic and environmental changes likely to occur in the Brue
Valley;

4. identify implications of environmental changes for land use and habitats;
5. identify potential for adaptation; and

6. assess the environmental and socio-economic impacts of climate change.

Each task is associated with one or more outputs:

2. identify baseline:
« baseline report and maps.
3. identify climatic and environmental changes likely to occur in the Brue
Valley:
. task report with maps describing the climatic and environmental
changes.
4. identify implication of environmental changes for land use and habitats:
« task report with maps describing the implications.
5. identify potential for adaptation:
« task report with maps describing the potential benefits of adaptation;
and
. information fact sheets illustrating key findings.
6. assess the environmental and socio-economic impacts of climate change:
o draft final report with maps summarising the findings of all tasks;
« storylines illustrating the outputs and what they mean on the ground;
and
« final report with maps.
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14

Organisation of this Report

This report summarises the findings of the study as a whole. It summarises the
findings of each task, with more detail available on each task provided in the
annexes to this report. The remainder of the report is structured as follows:

« Section 2 provides a summary of the baseline information collected and
analysed in Task 2. It also classifies the various land uses in the Brue
Valley into a series of features that are to be used throughout the study as
the key land use and habitat types for which the implications need to be
described;

« Section 3 describes the climatic changes, as predicted by UKCP over the
next 50 years. It also provides a summary of the socio-economic
scenarios;

« Section 4 describes the potential environmental implications of the
climatic changes and discusses how these changes could affect the
features;

« Section 5 provides detailed storylines illustrating how each feature could
be affected by climate change, what adaptation measures might be used to
minimise any negative effects or maximise the potential to exploit new
opportunities and the overall effect of the impacts on land use, biodiversity
value and socio-economic aspects of the feature;

« Section 6 provides a summary of the cumulative impacts, across all
features, and describes what these cumulative impacts could mean at the
landscape scale;

« Section 7 describes how the cumulative impacts could affect the ecosystem
services provided by the Brue Valley;

« Section 8 sets out the conclusions of the study; and

« Section 9 provides the main references.
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2.1

2.2

SUMMARY OF THE BASELINE

Overview

This Section summarises the baseline information that is used to assess the
future climate change impacts. This includes identification of a list of key
features, based on the range and types of land use present in the Brue Valley.
There then follows a description of each feature, the area covered (in
hectares), an assessment of the current condition of each feature (including
condition status, where appropriate), and socio-economic information. The
section also includes a baseline assessment of ecosystem services currently
provided by the Brue Valley.

Each table set out below is supported by a more detailed description included
in annexes to this report.

Identification of Features

The habitats that are present in the Brue Valley both determine and are
determined by the land uses that currently exist. These land uses then deliver
economic, environmental and social benefits within the Brue Valley.
Combining habitats, land uses and the resultant benefits makes it possible to
develop a concise list of features to describe the baseline, focusing on the main
attributes of the Brue Valley. The results of combining land uses into features
are shown in Table 2.1.

Table 2.1: Identifying Features to be Assessed in the Study

Land Use Feature to which Land Use/Habitat is Allocated
Active peat working Peat works and bare ground
Alkaline fen Swamp and fen

Bare ground

Peat works and bare ground

Bracken

Scrub and bracken

Cereal crop

Cereal crops

Coniferous woodland Woodland

Deciduous woodland Woodland

Ditch Ditches and rhynes
Reedbed
Pond/lake

Ex-peat working sites

Peat works (ongoing extraction)
Unrestored peat works

Horticulture

Orchards and horticulture

Improved grassland

Either dry grassland of low value for wildlife, wet
grassland of low value for wildlife, or, for areas in RWLA
(see WLMP) wet grassland of high value for wildlife

Intensively managed orchard

Orchards and horticulture

Line of trees

Hedgerow/line of trees

Lowland meadow with acid

indicators

Dry grassland of high value for wildlife
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2.3

Table 2.1: Identifying Features to be Assessed in the Study

Land Use Feature to which Land Use/Habitat is Allocated

Lowland meadow with

calcareous indicators Dry grassland of high value for wildlife

Marginal and inundation Swamp and fen

vegetation

Other lowland fen Swamp and fen

Pond/lake Pond/lake

Reedbed Reedbeds

River/stream River/stream

Species-rich rush pasture Wet grassland of high value for wildlife

Species-poor dry grassland Dry grassland of low value for wildlife

Species-poor hedgerow Hedgerow/line of trees

Species-poor purple

Wet grassland of high value for wildlife
moorgrass pasture

Wet grassland of low value for wildlife, or, for areas in
Species-poor wet grassland RWLA (see WLMP) wet grassland of high value for

wildlife
Species-rich dry grassland Dry grassland of high value for wildlife
Species-rich hedgerow Hedgerow/line of trees

Species-rich purple moorgrass Wet grassland of high value for wildlife

pasture

Swamp Swamp and fen

Traditional orchard Orchards and horticulture

Wet heath Wet heath and purple moor grass habitats
Wet woodland Woodland

Other This includes settlements and roads

The feature typology and definitions used for features are, where practicable,
compatible with Integrated Habitat System (IHS) definitions, a habitat
classification system developed by Somerset Environmental Records Centre
that integrates, for example, National Vegetation Classifications (NVC) with
Phase I (JNCC 2007) and other botanical communities and land use
typologies. This is because a robust IHS dataset for the Brue Valley has
already been developed and because the IHS system allows for the integration
of both habitat and land use information. Annex 1 provides more detail on
how the HIS features map onto the features used here. Map 2.1 shows the
distribution of each feature in the Brue Valley.

Description of the Features

The area covered by each feature and a brief description of the key land uses,
habitat types and crop types are given in Table 2.2. More detail on each
feature is provided in Annex 2 (the baseline Appraisal Summary Table, AST).
Note that for the purposes of this study, the area considered is all land within
the Brue Valley which is below 5m AOD as shown on the Ordnance Survey
map.
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Table 2.2: Describing of the Features and Area Covered

Feature

Details

Cereal crops

Land producing cereals (e.g. winter wheat, fodder maize, etc.) as part of a
rotation

381 ha, or 4% of the total area

Comprises species rich grassland, including National Vegetation

Dry grassland of Community MGS. The grassland is grazed, and used to produce hay as feed
hl%gl‘.’;ﬂue for for livestock as part of a low input extensive farming system
widite 58 ha, or 1% of the total area
Dry grassland of The grassland is grazed by cattle and sheep, and is used to produce silage or
low value for hay as feed for livestock
wildlife 4,057 ha, or 42% of the total area
Open water features in several SSSIs including Catcott, Edington and
Chilton Moors, Tealham and Tadham Moor, Westhay Moor, Shapwick
Lakes/ponds Heath, Westhay Heath, Street Heath and Sharpham Moor Plot. Species
present include UK BAP species such as otters and water voles
347 ha, or 4% of the total area
Crops include vegetables and salad, top fruit, small fruit, nursery stock and
grchariis and bulbs and flowers
orticulture 39 ha, or 0.4% of the total area
Classified roads within case study area include B3151 (heads south to
Westhay before going southeast to Glastonbury) and B3141 (cuts across
western edge). Most other roads are unclassified.
Other (roads) Provision of footpaths and bridleways is seen as poor due to historic
reasons.
Car parks at Westhay Moor NNR and at Ashcott Corner
Total for ‘other’ is given as 855 ha (8% of the total area)
Main settlements in case study area are Westhay and Oxenpill. Smaller
settlements include Upper Godney, Lower Godney, Burtle and Catcott
Other (settlements) | Burtle.

Population of around 17,000 (based on King Alfred and Mendip West)

Total for ‘other’ is given as 855 ha (8% of the total area)

Peat works and bare
ground

Area supplies 8-10% of the UK domestic market for peat each year

365 ha, or 4% of the total area

Species present include submerged plants as well as tall stands of

Reedbeds Phragmites australis and Typha latifolia

326 ha, or 3% of the total area

Features act as drainage for area, but also as reservoirs and wet fences. The
Rivers/streams/ features are heavily managed to provide this dual role of drainage and water
ditches/rhynes supply. The features are also important for angling

22 ha, or 0.2% of the total area

Swamp and fen

The habitat features in several SSSIs including Catcott, Edington and
Chilton Moors, Tealham and Tadham Moor, Westhay Moor, Shapwick
Heath, Westhay Heath, Street Heath and Sharpham Moor Plot. This habitat
generally fringes open water and reedbed, with tall emergents such as
Common bulrush Typha latifolia and Reed canary grass Phalaris
arundinacea. It also includes occasional patches of sedge-rich fen habitat,
generally found in wetland mosaics with the nature reserves. The UK BAP
species Caprimulgus europaeus (nightjar) is present on raised bog

158 ha, or 1.5% of the total area
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Table 2.2: Describing of the Features and Area Covered

Feature Details

This feature includes two distinct sub-features:

+ Raised Water Level Areas (RWLA), generally managed for wetland
birds (breeding waders and overwintering waterfowl); and

+ flower-rich wet meadows, supporting Marsh-marigold Caltha palustris
and Southern Marsh Orchid Dactylorhiza praetermissa.

Wet grassland of
high value for The current grassland regime requires lower water levels in winter
wildlife (achieved by pumping) and higher water levels in summer (by impounding
water in the major rivers and diverting it into rhynes). This feature also
requires intensive land management with very specific grazing and cutting
regimes
953 ha, or 10% of the total area
Wet grassland of Area is an essential part of the largest lowland wet grassland remaining in
low value for England
wildlife 2,439 ha, or 26% of the total area
Feature is important for biodiversity. It typically supports Erica tetralix and
Wet heath and Molinia caerulea

purple moor grass 67 ha, or 1% of the total area

Hedges are scattered around the Brue Valley, for example in the Brue
Lowlands, there are low hedges but very little woodland. Areas of scrub
and bracken are also scattered, for example there is scrub and young
woodland on Godney Island (a low irregular ridge), as well as on
Godney/Meare Moors, and Meare Heath to Queen’s Sedge Moor

Woodland/hedgerow
/ line of trees/scrub
and bracken

341 ha, or 4% of the total area

Description of the Current Condition of the Features

The current condition of the features is important as it affects how robust they
may be to climate change. Table 2.3 summarises information available on the
current condition of each feature, in terms of their capacity to deliver
environmental and socio-economic benefits, supplemented by information on
current trends (where available). Where possible, habitat information draws
on the condition assessments undertaken by Natural England for the SSSIs that
are present within the area. Map 2.2 shows the current water levels for winter
and summer in the Brue Valley. These water levels are important in helping to
maintain the condition of the features. Map 2.3 shows the location of existing
peat workings, and areas from where peat may be extracted in the future. The
legend used in Map 2.3 is based on the following assumptions relating to risk:

. Low: areas with high water levels (based on the summer and winter
levels);

o Medium: areas with medium water levels; and

. High: areas with low water levels.

The assessment of peat degradation is therefore based on the risk of soils
drying out.
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Table 2.3: Baseline Condition of the Feature

Feature

Details

Trends

Cereal crops

Cereal farming is mainly to provide
additional food for livestock. It
requires high inputs including water
management, fertilisers and
pesticides. Government support is
needed to maintain farm incomes
(Single Farm Payment,
Environmental Stewardship).
Arable crops, such as maize, can be
widely visible in the flat and
predominantly pastoral landscape

Intensification including drainage,
especially through latter half of 20"
Century, led to increase in feature. Since
1984, grant aid from Government has
shifted from field drainage and the lack
of subsidy (combined with agri-
environment payments (especially
through ESA) to support extensive use of
land and preclude further drainage)
reduced the amount of new drainage
being carried out. New techniques plus
declines in farm incomes fuels further
changes, e.g. winter sown crops, more
maize. Fluctuating income from cereals
(currently high prices, but national
decrease in farm income since 1997).
High prices could (with a reduction in
agri-environment payments) make it
worthwhile restoring or enhancing
drainage for agricultural production. Fall
in FTE / increase diversification.
Increasing profile for food and energy
security.

Recent increase in maize since mid-
1990s due to its greater value for feeding
to livestock in the winter months

Dry grassland of
high value for
wildlife

47% found within SSSIs and 25%
in WLMP. Low profit
supplemented with SFP and agri-
environment payments

Condition assessments show most dry
grassland of high value for wildlife is in
unfavourable recovering condition.
Environmental quality has been
supported and maintained through agri-
environment payments (e.g. ESA), with
concerns that move to Environmental
Stewardship could reduce income to
farmers with potential impacts on
management of the land for landscape
and other benefits. The ESA has helped
retain areas of grassland of high value for
wildlife through the scheme
prescriptions, requiring maintenance of
grassland, avoiding overgrazing, controls
on fertiliser use, controls on drainage,
etc. The 1996 review of ESAs
concluded that the scheme had been
generally successful in arresting the
ploughing up of grasslands.

Problems in some areas where under-
grazing with risk of scrub invasion (such
that some is in unfavourable recovering
condition, being addressed through
WLMP, ESA and HLS agreements and
improvements to water quality works)
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Table 2.3: Baseline Condition of the Feature

Feature Details Trends
Intensification including drainage,
. h
11% found within SSSIs and 14% especially through latter half of 20"
in WLMA. Dairy, beef and silage Century, led to increase in feature. More
Dry grassland of | farming requires high inputs (e.g. lrvlel(r:tel?et rielf;ilnee;nefanz\:gf:ﬁntzsfle?ﬁ to
low value for machinery, veterinary care, etc.) £68, €& . ’
wildlife including water management larger farms and herds / localised land
Government support (SFP E'S) abandonment. Government support now
important to farI;IIl) incomes’ increasingly requires delivery of wider
P benefits (SFP, ES), with the ESA helping
to retain grassland
Some local water quality issues due | Condition of around 80% of standing
Lakes/ponds to diffuse and point sources of open water in SSSIs is favourable, 18%
pollution is unfavourable recovering
Food production is maintained
through high inputs such as
esticides, labour, etc.. Small areas
I; fold. traditional orchards remain Small, old orchards on the edges of the
on sliéh tly higher ground adjacent Levels are in decline through neglect and
Orchards and to farms and hamlets. Withy rSeiIr?OlZaliéri?r;ae Vrvni:rlft (iszzr?liig d\zlcl:g the
horticulture production is an important local gle. 1 Y )
character land use in SL&M and is Potentia to move o more energy crops
a dynamic industry with the (short rotation coppice (withy beds) and
location of withies changing each Miscanthus)
decade. Farm income relatively
independent of government support
Minor roads would suffer from
Other (roads and Soorccl)mrgia(z; :f;ﬁ;iﬁigo‘gggggt Possible new pylon routes linking
utility dl; Ifb'enges main rivers and IDB Hinckley Nuclear Power Station to
infrastructure) Viewed Rhynes. Subsidence on National Grid
peat soils
Some modern development in SL&M
Most settlements are on higher has been inappropriate to the character of
Other ground, outside the floodplain. the villages. Counter-urbanisation as
(settlements) Urban edge development and new more people prefer living in the country,

roads can be very intrusive in an
open landscape

including Bristol commuters but
especially older people. High prices and
demand

Peat works and
bare ground

Brue Valley has 2-3m thick
deposits that are normally extracted
over a 10-20 year period, down to
the underlying clay, for
horticultural purposes. There are
extensive areas of high subsurface
archaeological interest which
require careful management of the
water regime and monitoring of
drainage operations

Minerals Core Strategy links to National
Planning Policy where ‘future extraction
should be restricted to areas which have
already been significantly damaged by
recent human activity and are of limited
or no current nature conservation or
archaeological value’.

Recent Defra consultation on policies to
reduce peat use in horticulture in
England (note that this closed on 11
March 2011. It included proposals to
phase out peat use by gardeners, growers
and procurers by 2030 at the latest')

See Defra’s Internet site (http://www.defra.gov.uk/news/2010/12/17/peat/).
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Table 2.3: Baseline Condition of the Feature

Feature Details Trends

Robust habitat with high wildlife
and landscape value. Part of
successional change from peat
Reedbeds workings to wet woodland, so
requires management, usually by
GO or NGO, to maintain in current
status

Reedbeds generally (98%) in favourable
condition in SSSIs (or recovering due to
restoration of peat voids), with only 2%

in unfavourable but recovering condition

Ecological status of River Brue is
Moderate (2009) predicted to be Analysis of trends of 18 characteristic

Good (2015). This is mainly linked | ditch fauna species from 1900 to 1997
to phosphate levels (which are rated | shows decline throughout much of 20"

as being moderate). Ecological Century due to desiccation because
status of the South Drain is pumping has lowered winter water levels
Moderate Potential (2009), High proportion of ditches (around 80%)
predicted to remain at Moderate in SSSIs is in unfavourable condition (no
Potential (2015). It currently has change or recovering) due to water

Poor status for phosphates. quality, drainage, scrub and poor ditch

Ecological status of the North Drain | profile. Management plan works put
is also Moderate Potential (2009), into place to help address shade and

fiilt\é;ress//sslrlizir::/ predicted to remain Moderate scrub issues.
Potential (2015). Note North Drain | The ESA scheme has helped maintain
currently has Bad status for and enhance diversity through the
dissolved oxygen and Poor status maintenance of ditches, and ditch fauna
for phosphates. through restricting the use of herbicides.
Aquatic plant samples taken in Samples of ditch invertebrates taken in
Somerset in 2007 found a marked 2007 found more species and slightly
increase (compared with the 1980s) | higher Species Quality Index compared
in the frequency of stoneworts and | with surveys in the 1980s. There was
common bladderwort (indicators of | also a general increase in the number of
good water quality), but also an aquatic species per sample, but a
increase in duckweed (generally a decrease in rooted submerged species
sign of nutrient enrichment)
High proportion (64%) in
. L . favourable/recovering condition, but 7%
High or good species diversity i unf ble declini d almost
Swamp and fen noted in some SSSI units (e.g. 1S unfavourapie CeCling anc azmos

29% is in unfavourable condition no
change due to drainage and peat
extraction

Westhay Moor)
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Table 2.3: Baseline Condition of the Feature

Feature Details Trends
Issues with drainage and under-
management mean that around 83% of
wet grassland in SSSIs is unfavourable,
but expected to recover its biodiversity
value due to planned state-funded
management. A further 11% is in
unfavourable condition no change, with
o/ : .
43% in SSSI and 50% in WLMA, | &0 in favourable condition.
Management for biodiversity and other
Current grassland management .
. . benefits has been supported through agri-
regime requires lower water levels )
in winter (achieved by pumping) environment payments (e.g. ESA). The
. Yy pumping objective of the SL&M ESA was to
and higher water levels in summer .
. . . . protect and, where possible, enhance the
Wet grassland of | (achieved by impounding water in
. L e wet permanent grassland character of the
high value for major rivers and diverting it into . . o
= . . area, and its special landscape, wildlife
wildlife rhynes). This feature also requires s .
. . and historic interests, by encouraging the
particular land management with . ; :
. . . maintenance and adoption of extensive
very specific grazing and cutting . .
) . pastoral farming systems. This includes
regimes. NGO / GO heavily o .
. . minimising the use of fertilisers and
involved through ownership /
. .. management of the land to help benefit
advice provision - L :
breeding and over-wintering birds.
Species diversity found to have increased
before and after ESA (1980-1997), with
evidence that species decline was starting
to be reversed. The 1996 review of
ESAs concluded that the scheme had
been generally successful in arresting the
ploughing up of grasslands
Intensification and drainage through
latter half of 20" Century. Declines in
48% in SSSI and 50% in WLMA. abundance and diversity of flora started
. . . by 1900. Data from 1940s to 1980s
Wet grassland of | Dairy, beef and silage farming .
; L . . shows clear link between extent of
low value for requires high inputs including water . . . .
A . . drainage and diversity of flora. Decline
wildlife management, machinery, veterinary | . . .
in dairy — switch to fewer, larger herds.
care, etc. . .
Government support now increasingly
requires delivery of wider benefits (ESA,
ES)
The majority of wet heath and purple
Grazine and scrub manacement moor grass is in favourable, or
Wet heath and & 5 unfavourable recovering condition.

purple moor grass

used to maintain sward composition
and structure

NGO / GOs own most of this feature.
Remnants of previously extensive
wetland habitat

Woodland/
hedgerow/line of
trees/scrub and
bracken

Wet woodland is present in areas
previously used for peat extraction

Almost all woodland in SSSIs (254 ha) is
in favourable condition. Pollarding of
willows had been in decline, but was
included in the ESA requirements and
conservation plan operations, which has
helped stem the decline to some degree
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Table 2.3: Baseline Condition of the Feature

Feature Details Trends

Notes:

Information on trends draws on the following sources:

ADAS, Somerset Levels and Moors Sensitive Area : Landscape Assessment.

Defra (2002): Somerset Levels and Moors ESA, Guidelines for Farmers.

Defra (2002): Environmentally Sensitive Areas Scheme Prescriptions, Somerset Levels and Moors
ESA.

Environment Agency ecological status assessment (South & West Somerset Catchment).

Lobley IF et al (2009): Analysis of Socio-Economic Aspects of Local and National Organic Farming
Markets, Report to DEFRA, University of Exeter.

National Audit Office (1997): Protecting Environmentally Sensitive Areas (1996 Review of ESAs),
HMSO, London.

Natural England: Somerset Levels and Moors/Mid Somerset Hills, Character Area 142/3.

Natural England: Nature on the Map, Condition of SSSI units (based on assessments in 2009, 2010).
Natural England (then English Nature) (1997): Somerset Levels and Moors Natural Area, A Nature
Conservation Profile, July 1997.

Palmer M (2008): The Ecological Status of Ditch Systems, Report to Buglife on progress in 2007.
Somerset County Council (2009): Somerset Peat Paper, Consultation for the Minerals Core Strategy.
Spedding A (2009): Environmental Impacts — Lowland Water Level Management and Drainage,
RuSource Briefing 925.

Swetnam RD et al (2004): Agri-environmental Schemes: Their Role in Reversing Floral Decline in
the Brue Floodplain, Somerset, UK, J Environ Manage, 71(1), pp79-93.

Winter DM (2002): Rural Policy: New Directions and New Challenges, Report to SWRDA,
University of Exeter.
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2.5

Description of Baseline Socio-Economic Data

The features within the Brue Valley support a number of different industries:
agriculture, fishing, conservation management, recreation and tourism.
Income generated from each of these industries then supports jobs within the
local (and wider) area. Table 2.4 summarises information on the economic
activities that take place within the Brue Valley and the sectors, number and
type of jobs supported. More information is available in Annex 2 (baseline
Appraisal Summary Table). One of the key sectors for employment is
agriculture. Map 2.4 shows how the value of food production varies across the
Brue Valley. Conservation is considered an economic sector in this table,
encompassing land management (jobs, contracts, agri-environment payments).
Premiums for conservation-grade products are accounted for under agriculture,
and increases in visitor numbers and time spent in the Brue are accounted for
under tourism.

Table 2.4: Jobs and Income Supported by the Features

Feature Socio-Economic Data | Details
Sectors supported Agriculture (mainly as additional feed for livestock)
Somerset 2009: 465 cereal holdings, 116 general
Cereal crops Jobs/income cropping holdings.

Brue Valley: estimated 11 jobs are associated with
cereal farming, gross income estimated at £340,000/year

Agriculture (grazing livestock), Conservation and

Sectors supported Tourism (as part of a suite of features)

Dry grassland Dry grassland of high value for wildlife supports around
of high value 1 farming job and provides annual income of around
for wildlife Jobs/income £66,000. It also attracts wildlife tourists to the area, and

is one of the features supporting around 280 tourism and
conservation jobs in the Somerset Levels and Moors.

Dry grassland

of low value ] /. © 1a ol
for wildlife Jobs/income value for wildlife supports around 189 farming jobs

Sectors supported Agriculture (dairy farming, grazing livestock)

Brue Valley: estimated that the dry grassland of low

(dairy and beef/sheep farming)

Sectors supported Tourism, Angling and Conservation

Tourism: see above

Lakes/Ponds South West 2009: expenditure by anglers on fishing

Jobs/income inland waters totalled around £100 million'.
Fishing jobs: 3 people employed in fishing in West
Poldens Ward in 2001

Sectors supported Horticulture and Withy production

Somerset 2009: 454 horticultural holdings.

Orchards and Brue Valley: estimated that there are 31 jobs supported
horticulture Jobs/income by orchards and horticulture, with gross income of

£480,000 per year.
No job numbers are available for withy production

Other (roads)

Sectors supported Indirectly supporting all sectors

Jobs/income Indirectly supporting all jobs and income
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Table 2.4: Jobs and Income Supported by the Features

Feature Socio-Economic Data | Details
Rural Mendip: most common industries employing
people aged 16-74 are wholesale and retail trades -
Sectors subported repairs; manufacturing; and real estate, renting and
pp business activities. Rural Sedgemoor: most common
industries are wholesale and retail trade - repairs;
Other . .
(settlements) manufacturing; and health and social work
Wedmore and Mark Ward: 3,161 people economically
active in 2001; West Poldens Ward: 1,750; Moor Ward:
Population 1,995; East Poldens Ward: 1,507.
Average workplace based gross weekly earning in 2009:
Mendip £386.40 and Sedgemoor £354.70
Sectors supported Peat extraction
Peat works Sorper'set 2007: 42 pepple employed in peat extraction.
and bare Majority of these are likely to be in the Brue Valley due
ground Jobs/income to the location of the peat production zones. Somerset
supplies around 8-10% of annual UK domestic market
for horticultural peat
Sectors supported Tourism and Conservation
It attracts wildlife tourists to the area, and is one of the
Reedbeds Jobs/income features supporting around 280 tourism and conservation
and land management jobs in the Somerset Levels and
Moors.
' Sectors supported Tourism, Angling and Agriculture (wet fences and water
Rivers/streams supply)
/ ditches/ Tourism and Angling: see figures above
rhynes Jobs/income Huntspill River is one of the premier coarse fisheries in
the country
Swamp and Sectors supported Tourism and Conservation
fen Jobs/income Tourism: see figures above
Sectors supported Tourism, Agr1§ulture (beef grazing and dairy farming)
and Conservation
The wet grassland of high wildlife value could support
Wet grassland around 46 livestock farming FTE jobs (4 dairy and 42
of high value beef) and provides annual income of around £390,000,
for wildlife Jobs/income although the land is managed to deliver multi-benefits
with agri-environment payments used to offset
reductions in yield and output due to extensive land
management
Wet grassland | Sectors supported Agriculture (dairy farming, grazing livestock)
of IOW V?hle Jobs/incom Agriculture: estimated that the Brue Valley supports
for wildlife obsrneome around 237 livestock farming jobs
Wet heath and | Sectors supported Tourism, Conservation
purple moor ] ]
grass Jobs/income Tourism: see figures above
Woodland/hed | Sectors supported Tourism, Conservation
gerow/line of
trees/scrub Jobs/income

and bracken

Tourism: see figures above

Notes:

! See http://www.basc.org.uk/en/media/pressreleases.cfim/prid/8C7B691D-66E2-4B3A-

A75693F01C2FBASA

* From Mills et al (2000) cited in Acreman et al (in press)
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2.6  Description of the Biodiversity Value of the Features

An assessment of the current biodiversity value of each feature provides
information that can be used when assessing the change in biodiversity value
due to climate change. Table 2.5 provides a summary of the biodiversity
value. More information is available in Annex 2 (baseline Appraisal
Summary Table). Map 2.5 shows the distribution of areas of low, medium and
high biodiversity value. The map legend is based on the following

assumptions:

« high biodiversity value: includes IHS data on:

O species-rich grassland (wet and dry);
species-rich hedgerow;

deciduous and scrub woodland;

lowland meadow and fen;

marginal and inundation vegetation; and
reedbed and swamp.

O O0O0OO0O0

. medium biodiversity value: includes IHS data on:

species-poor grassland (wet and dry);

species-poor rush pasture;

species-poor hedgerow;

coniferous woodland, line of trees and bracken; and
O 1improved grassland.

O 00O

. low biodiversity value: includes IHS data on:

O bare ground;
O active peat workings and ex-peat workings (not restored); and
0 cereal crops and intensively managed orchards.

Table 2.5: The Biodiversity Value of the Features

Feature Details
Cereal crops Unlikely to be of significant biodiversity value

Comprises species rich grassland, including National Vegetation Community
Dry grassland of .. . )

. MGS and SSSI features. As well as biodiversity benefits, the grassland is
high value for ; .
wildlife grazed, and used to produce hay as feed for livestock as part of a low input

extensive farming system
The grassland is grazed by cattle and sheep, and is used to produce silage or
Dry grassland of . . .
hay as feed for livestock. The current grassland regime receives lower water
low value for O . . . .
N levels in winter (achieved by pumping) and higher water levels in summer (by
wildlife . . . L e T T
impounding water in the major rivers and diverting it into rhynes)
This feature generally represents a successional habitat following peat
extraction, eventually silting up to reedbed and wet woodland. It is also
important for biodiversity, comprising key features in several SSSIs including
Westhay Moor and Shapwick Heath. This feature is of international
Lakes/Ponds . . L
importance, because it helps to support over-wintering waterfowl such as
Wigeon Anas penelope and Pochard Aythya ferina. It also supports UK BAP
mammals such as otters and water voles. There are some local water quality
issues relating to diffuse and point sources of pollution
Orchards and A few traditional orchards are still present (around 35 ha)
horticulture
Other (roads) Unlikely to be of significant biodiversity value
Other (settlements) | Unlikely to be of significant biodiversity value
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Table 2.5: The Biodiversity Value of the Features

Feature

Details

Peat works and bare
ground

Unlikely to be of significant biodiversity value when peat is being extracted.
Potential for restoration after extraction

Reedbeds

Dominated by tall stands of Common reed Phragmites australis, with
occasional herbs such as Marsh bedstraw Galium palustre. Reedbeds help
support several UK BAP species including the Bittern Botaurus stellaris and
Reed bunting Emberiza schoeniclus. The presence of reedbeds is likely to
help support the tourism industry of the Brue Valley, and, as well as
contributing towards the biodiversity of the area by providing habitat for high
profile species such as the bittern, help manage water quality and flow.
Reedbeds can also be highly productive

Rivers/streams/
ditches/rhynes

Ditches and rhynes are wet fences and irrigation sources for agriculture in
summer, and are also a key feature for several SSSIs, providing habitat for
rare ditch flora such as Greater water parsnip Sium latifolium and invertebrates
e.g. Shining Ram’s-Horn snail Segmentina nitida. Water level management is
important for the maintenance of ditch biodiversity and lower winter water
levels have negatively affected several ditch flora and fauna over the years.
Angling currently occurs on the Brue, Cripps, South Drain, North Drain and
Huntspill, with species present including roach, bream, tench, pike, chub, carp
and eel

Swamp and fen

This habitat generally fringes open water and reedbed, with tall emergents
such as Common bulrush Typha latifolia and Reed canary grass Phalaris
arundinacea. It also includes occasional patches of sedge-rich fen habitat,
generally found in wetland mosaics with the nature reserves

This feature includes two distinct sub-features:

o Raised Water Level Areas (RWLA), generally managed for wetland birds
(breeding waders and overwintering waterfowl); and

o flower-rich wet meadows, supporting Marsh-marigold Caltha palustris
and Southern Marsh Orchid Dactylorhiza praetermissa.

Wet grassland of

high value for The current grassland regime requires lower water levels in winter (achieved

wildlife by pumping) and higher water levels in summer (by impounding water in the
major rivers and diverting it into rhynes). This feature also requires intensive
land management with very specific grazing and cutting regimes. Issues with
drainage, undergrazing and under-management mean that around 84% of wet
grassland in SSSIs is unfavourable, but expected to recover its biodiversity
value due to planned state-funded management

Wet grassland of The wet. grassland is used to graze beef and daig livestock or for silage/hay

low value for pr.oductlon.. The current g.rassland regime requires 10w§r water levels in

wildlife winter (achieved by pumping) and higher water levels in summer (by
impounding water in the major rivers and diverting it into rhynes)
The small area of wet heath is important for the biodiversity of the Brue
Valley area. It includes relict Sphagnum rich lowland raised bog areas,

Wet heath and representing a habitat that was once extensive across the Brue Valley, with

purple moor grass

Bog asphodel Narthcium ossifragum and Round-leaved sundew Drosera
rotundifolia. This feature also includes heathy Molinia grassland, supporting
rare invertebrates such as Large Marsh Grasshopper Stethophyma grossum
(although the status of this species is currently unclear)

Woodland/
hedgerow/line of
trees/scrub and
bracken

Hedges, scrub and bracken are scattered around the Brue Valley. Wet
woodland is present in areas previously used for peat extraction. Wet
woodland has value as an adaptive feature for floodplain management. It
helps to manage water flow, generally conserve peatlands and aids greenhouse
gas balance, and is relatively easy to manage. In addition, it is a feature that
many others will tend towards in the absence of management
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2.7

Baseline Ecosystem Services

To assess the current value of ecosystem services provided in the Brue valley,
it is first necessary to identify which ecosystem services should be considered.
This involved a review of reports and studies that identified a wide range of
different ecosystem services, although most were based on the Millennium
Ecosystem Assessment. A total of 38 different ecosystem services were
identified. These services were then considered in terms of where there could
be double counting.

The ecosystem services were also considered in terms of the economic,
environmental and social benefits that they deliver, linked to those in Tables
2.3 to 2.5, above. In addition, consideration was given as to whether services
would be directly or indirectly affected by climate change. Given the
uncertainties involved, only those services directly affected by climate change
(and potential land use changes) are considered further. The services
considered, excluded and carried forwards are shown in Table 2.6. The Table
also gives a summary of the ecosystem services provided, where possible, with
quantified and monetised measurements. More information, including
references and background to assumptions, is available in Annex 3 (ecosystem
services).

Map 2.6 shows the assessment of carbon sequestration benefits in the Brue
Valley. This comprises part of the assessment of Greenhouse Gas (GHG)
balance. This map also gives an indication of the current location of areas
where there are carbon losses. The legend used in Map 2.6 is based on the
following assumptions:

« low: cereal crops;

. medium: swamp, alkaline fen and lowland fen;

« high: species-rich purple moor grass pasture, rush pasture, wet grassland,
dry grassland; species-poor purple moor grass pasture, rush pasture, wet
grassland, dry grassland; improved grassland; lowland meadow with
calcareous indicator and lowland meadow with acid indicator; scrub
woodland; and

« carbon loss: cereal crops (when harvested), active peat working, ex-peat
working (not restored).

Map 2.7 shows the soil carbon content in peat soils. This information is
important when considering future land use changes, or drying of soils under
warmer conditions, as such changes could result in carbon emissions. The
legend is based on Brue Peat Soils series:

« low: Allerton, Butleigh, Catcott complex, Compton, Evesham, Fladbury,
Landford, Long Load, Podimore, Polsham, Somerton, Spetchley,
Wentlloog and Worcester;

. medium: Midelney; and

o high: Turbary Moor Complex, Sedgemoor Series, Hurcot complex,
Godney deep and Godney.
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Table 2.6: Ecosystem Services

Ecosystem Service Carried Baseline Description of Services
Forward?
Supporting Services
Photosynthesis NO
Primary production NO These services are assumed to underpin the other services so are not
y produ considered separately to avoid double counting
Soil formation NO
Provisioning Services
Bloc.hc.emlcals, natural No baseline services, but could be opportunities under climate
medicines and YES
. change
pharmaceuticals
Area of high value features for biodiversity make up 1,931 ha (19%
of the total area), including wet and dry grassland of high value for
wildlife, wet heath and purple moor grass, swamp and fem, reedbeds,
lakes and ponds, river, streams, ditches and rhynes. These habitats
support nationally and internationally important features, including
. . breeding waders, overwintering wildfowl, botany, flora,
Biodiversity R invertebrates, and waterbirds.
Features of moderate importance for biodiversity (but nonetheless
rich in farmland UK BAP priority species such as Barn owl Tyto
alba) make up 6,876 ha (66% of the total area).
Features of low importance as compared to the above features make
up 1,601 ha (15% of the total area)
Fibre production YES No baseline services, but could be opportunities under climate
change
Area used for production of beef, dairy products and cereal crops
. (although much of this is for feeding of livestock). It is estimated
Food production YES that the annual value of food production is around £8.8 million. Food
production is also estimated to support around 580 jobs
Fuel provision YES No baseline services, but could be opportunities under climate
change
Genetic resources NO Considered to be captured under other services (e.g. biodiversity)
Harvesting of willow has a considerable economic and cultural
Ornamental resources YES association with the area. It is mostly used for basketry but also for
traditional furniture, cricket bats, artists’ charcoal and chair seating.
985 ha currently used or planned for peat extraction, with around
90,000m’ of peat being extracted per year. In 2007, 42 people were
employed in the peat extraction industry in Somerset (excluding
Peat for horticulture YES those employed in growing media factory sites). By 2008, this had
reduced to 34.
There are 860 ha of previous extraction sites that have been (or are
being) reclaimed with water levels being restored to the summer pen
level adopted for that area
There are some local water quality issues relating to diffuse and point
Provision of freshwater source polhlltloln. Operation of pumping stations and weed-cutting
s can cause significant drops of DO in the summer. However, these
(and availability of YES o .
freshwater) effects are not known to produce any negative impacts in terms of
drinking water (for people or livestock), although effects on
biodiversity may arise
Provision of habitat NO Considered to be captured under other services (e.g. biodiversity)
Renewable energy YES No baseline services, but could be opportunities under climate
change
Timber provision YES No baseline services, but could be opportunities under climate

change
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Table 2.6: Ecosystem Services

Ecosystem Service

Carried
Forward?

Baseline Description of Services

Regulating Services

Air quality regulation

NO

Unlikely to be relevant at Brue Valley scale (any small-scale impacts
will be picked up under microclimate)

Bioremediation of
waste

NO

Unlikely to be relevant at Brue Valley scale

Emissions of GHGs

YES

Peat soils emit GHG on mineralisation/drying, they also emit
methane on re-wetting; but emissions of CO, and N,O are
suppressed. Maintaining permanently wet peat soils will, therefore,
result in benefits (covered under climate regulation and greenhouse
gas balance). Peat conservation also assists with conservation of
archaeological and other heritage, and water table / flow
management.

Total emissions of GHGs depends on the area under different land
uses and the estimated Global Warming Potential (GWP) of the
emissions. As there is considerable uncertainty over the emission
factors (especially for the Brue Valley specifically), an absolute
measure of current GHG emissions is not estimated

Sequestration of GHGs

YES

As with emission factors, measures of sequestration of CO, are
highly variable. Therefore, an absolute measure of CO, sequestration
under the baseline is not provided

Microclimate

YES

Weather stations in the Brue Valley show the air has a higher
daytime humidity and slightly lower temperature, leading to lower
vapour pressure and a reduction in evaporation. Lower temperatures
could be beneficial to people and livestock, although higher humidity
may be less favourable.

Enhanced evaporation over a wetland surface can moisten and cool
the lower atmosphere. The wetland can also change the cloud cover.
The size of these impacts varies according to the size of the wetland,
the contrast with surrounding regions and weather patterns

Nutrient and sediment
cycling

YES

Value of N cycled: 1.4 million kg N per hectare per year x £8.82 =
£12 million.

Value of P cycled: 204,000 kg P per hectare per year x £12.72 = £2.6
million.

(based on value estimates for removal and treatment of £8.82 per kg
N per hectare per year and £12.72 per kg P per hectare per year)

Pest and disease
control

YES

Effects on agricultural production of increases in pests and diseases
due to increase in temperature are accounted for under agriculture.
Effects on human health from possible temperature increase, e.g.
Aedes mosquitoes, included under physical and mental health and
well-being

Pollination

NO

Unlikely to be relevant at Brue Valley scale

Production of
atmospheric oxygen

NO

Unlikely to be relevant at Brue Valley scale

Water quality
regulation

YES

Water quality issues are cited as one of the reasons why ditches,
rhynes, lakes and ponds are not in favourable condition. There are
local water quality issues due to diffuse and point sources of
pollution. Inputs from intensive agriculture are absorbed by aquatic
vegetation, which is then cut and composted. In this way, ditches and
rhynes help regulate water quality, including for areas downstream of
the Brue Valley
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Table 2.6: Ecosystem Services

Ecosystem Service

Carried
Forward?

Baseline Description of Services

Water regulation
(ability to control
drainage and
movement of water)

YES

Water regulation, through the use of the network of ditches, rhynes,
sluices, culverts and pumping stations, allows water levels to be
raised in summer and lowered in winter for both agricultural and
biodiversity benefits (although there may be trade-offs between
yields and water levels, see food production). This ability to control
water levels (within the constraints imposed by rainfall and runoff)
allows many of the other ecosystem services to be delivered

Water regulation (flood
and erosion control)

YES

The area could provide a useful reservoir to protect downstream
urban areas, although this would affect other services (such as food
provision) depending on the timing, duration and salinity of any flood
waters. The volume of storage was estimated as 3.58 million m’
(excluding above ground water storage) if it is assumed that ditch
water levels are at field level within the land parcels where owners
had agreed to sustain Tier 3 ditch water levels (currently 0.68 km?)
and pumped to a low level in the remainder of the catchment (25.8
km?). This equates to around 89% of the volume of the median
annual maximum flood for the catchment (3.8 million m®). This
storage would be lost if all landowners in the catchment raised water
levels to Tier 3, suggesting a trade-off between flood management
and wildlife conservation objectives

Cultural Services

Aesthetics

YES

Landscape varies across the Brue Valley, with distinctive landscapes

including:

o low ridges with linear villages and isolated farmsteads and
elevated causeway roads;

e open pasture moorland with patches of arable, scrub and wetland
of nature reserves;

o rhynes with willow pollards alongside;

e  peat extraction;

« high historic and archaeological interest;

o small belts and blocks of willow and occasional poplars; and

o views of Isle of Avalon and surrounding ridges.

Benefits based on willingness to pay (WTP) for Somerset Levels and

Moors ESA (from Willis et al, 1993) are estimated at:

o residents: £28.01 per year x 16,698 residents in Brue Valley =
£470,000 per year; and

o visitors: £38.82 per year x 24,730 (based on number of non-
resident individuals visiting Shapwick Heath/Ham Wall) =
£960,000 per year.

As this value covers landscape values, it may also include some
willingness to pay for biodiversity and recreation/tourism benefits
associated with walking, bird watching, etc. in the area. The WTP
value, although specific to the Somerset Levels and Moors relates to
the ESA area, but should be a reasonable transfer value for the Brue
Valley

Cultural services

NO

Considered to be captured under the other cultural services that are
included (to avoid double counting)

Educational value

YES

Educational activities undertaken include guided walks and school
group visits available for Shapwick National Nature Reserve, SWT
running events on Westhay Moor SSSI, RSPB running events on
West Sedgemoor SSSI, interpretation facilities around Shapwick
NNR and at Westhay Moor SSSI
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Table 2.6: Ecosystem Services

Ecosystem Service

Carried
Forward?

Baseline Description of Services

Historic environment
and heritage

YES

The Brue Valley includes 25 SAMs, thousands of HERs and one
conservation area and is part of an internationally important
archaeological site.

Excavations on the Levels and Moors have provided information
about human activity from the Neolithic (9500 BC) to the end of the
Iron Age (1000 BC). These include prehistoric trackways, Neolithic
and Bronze Age brushwood trackways and Briquerage mounds. The
peat soils also contain pollen, remains of plants, beetles, snails and
insects which form a record of the past environment, on activities on
the dry land and on changes in climatic conditions and sea levels

Inspiration

NO

Considered to be captured under the other cultural services that are
included (to avoid double counting)

Knowledge systems

YES

Substantial body of research on the Somerset Levels and Moors has
contributed to knowledge of heritage, biodiversity, and conservation
techniques, as well as historical environments relating to tree species
cover and sea-level changes. Could be more opportunities under
climate change

Physical and mental
health and well-being

YES

There is evidence linking the natural environment with good physical
health and psychological well-being. For example, living in a
greener area has been positively related to self-reported mental
health, while a nature walk was found to raise self-esteem and mood.
The results of research to identify pleasant scenes showed that
diverse landscapes with various habitats, containing trees, water, blue
sky and clouds were preferred. People exposed to a pleasant rural
scene showed a reduction in blood pressure of nearly 8mm mercury
(compared with the control group whose blood pressure fell by 2mm
mercury)

Recreation and tourism

YES

Activities include canoeing, rowing, angling, boating, cycling, horse-
riding, walking and bird watching. Somerset as a whole attracts
some 2.5 million staying visitors each year with total annual average
spend of £623 million. The number of visitors to the rural areas is
much lower. Ham Wall RSPB reserve receives around 35,000 visits
per year while Shapwick Heath receives around 70,000 visitors per
year. Natural England estimates suggest average expenditure per
visitor to the countryside is £14.64, giving total benefits of around
£1.5 million based on visitors to nature reserves alone. The number
of conservation and tourism jobs is estimated at 23 (4% of
agriculture, conservation, tourism and peat jobs)

Sense of place

NO

Considered to be captured under the other cultural services that are
included (to avoid double counting)

Spiritual and religious
values

NO

Considered to be captured under the other cultural services that are
included (to avoid double counting)

Wildfowling and
fishing

YES

Ramsar site notice reports that wildfowling occurs on several moors
across the area. There are 800+ members of the British Association
for Shooting and Conservation (BASC) in Somerset.

Fishing rights on the River Brue and North Drain these are leased to
local clubs. Huntspill River is one of the premier coarse fisheries in
the country. Regular angling occurs on the Brue downstream of
Bruton. Huntspill, South Drain, Cripps and Brue are all important
angling waters, and have match fishing competitions. There are also
a number of private and open fisheries in worked out peat diggings
including Walton Ponds, Westhay Lake and Avalon Lakes
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3.1

3.11

CLIMATE CHANGE AND FUTURE SCENARIOS

Climate Change
Introduction to the Approach Taken

Climate change data have been taken from the UKCPO09 projections. The
study has looked at the effect of the low, medium and high emissions
scenarios for the Brue Valley for the following variables:

. change in precipitation:
0 winter (low, medium and high emissions scenarios);
0 spring (low, medium, high);
0 summer (low, medium, high); and
0 autumn (low, medium, high).
« change in temperature:
o0 winter (low, medium, high);
0 spring (low, medium, high);
0 summer (low, medium, high); and
0 autumn (low, medium, high).

To assess the likely implications of climate change on the features in the Brue
Valley, the high emissions scenario is used with the 10% and 90%
probabilities. This approach has two advantages:

. it maximises the projected climate change variables (from the high
emissions scenario) allowing the worst-case changes to be identified; and

« the 10% and 90% probabilities give changes at two ends of the spectrum
(since they provide the projection where there is a 90% chance that the
impacts will be greater (the 10% probability) and a 90% chance that the
impacts will be smaller (the 90% probability). Comparison of the
projected future precipitation under the 10% and 90% probabilities shows
that it is important to consider both as the 10% probability shows a
decrease in precipitation (i.e. drier conditions) while the 90% probability
shows an increase in precipitation (i.e. wetter conditions). This difference
could have significant implications for the chance of drought or flood, and
the implications that these would have on the features.

In this way, the study follows the advice of UKCP09” but targets the resources
(time and budget) that are available to those variables that are likely to have
the greatest influence on the features (and subsequently on the land use, socio-
economic situation in the Brue Valley and the ecosystem services supported).
Map 3.1 also shows why the high emissions scenario and 10% and 90%
probabilities have been chosen. The small differences seen between the
emissions scenarios mean it is more important to select a range of
probabilities. Using the high emissions scenario means that the study assesses
the need to adapt in the worst-case.

For example, as suggested in http://ukclimateprojections.defra.gov.uk/content/view/922/500/
(and various other guidance documents and reports from UKCP09).
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3.1.2

Other climatic changes (cloud cover, relative humidity, specific humidity,
mean sea level pressure, net surface longwave flux, net surface shortwave flux
and total downward surface shortwave flux) have been considered. They have
been used, as necessary, alongside the temperature and precipitation
projections when estimating changes in evapotranspiration, effective rainfall
and to help estimate changes in water tables, drainage and irrigation
requirements.

Plume Plots for Precipitation

The UKCP User Interface’ allows plume plots to be produced for future
climate change (percentage changes) and future absolute climate values. This
allows data to be assessed for the following:

. future climate change:
0 change in precipitation (%), available annually, seasonally or
monthly; and
O change in precipitation on the wettest day, available seasonally.
. future absolute climate values:
O precipitation (mm/day).

Each variable can also be plotted for each of the three emissions scenarios, and
(depending on the variable) on annual or seasonal averages or even monthly
averages. This gives the potential to produce an enormous number of plots.
Figure 3.1 shows the plume plot for the high emissions scenario in the
summer. It shows change in precipitation, illustrating the point made above
that rainfall increases under the 90% probability, but decreases under the 67%,
50%, 33% and 10% probabilities in the 2040-2069 period (reflecting 50 years
from now).

Figure 3.2 shows the change in precipitation in the winter. The figure shows
that winter precipitation is projected to increase under the 33% to 90%
probabilities and to decrease only slightly under the 10% probability.

3

http://ukclimateprojections-ui.defra.gov.uk/ui/start/start.php.
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Plot Details:
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3.1.3

Table 3.1 presents the change in precipitation, by season, for the 10% to 90%
probabilities under the high emissions scenario. The table shows that the
largest decrease is in summer under the 10% probability (-46%), the 67%
probability also shows a reduction of 12% in the summer. This suggests that
there is greater than 33% chance than summer precipitation levels will be
lower in 50 years time.

Table 3.1: Future Climate Changes under the Range of Probabilities

Probability
Season
10% 33% 50% 67% 90%
Winter V1.2% N6.7% M 1%
Spring V7.9% ¥3.0% N 0.5% N2.2% N7.6%

Summer V21% JV12% N9.3%
Autumn NV4.7% N.4% N.8% N8.1%

Plume Plots for Temperature

Similar plots can be generated for temperature, allowing the differences
between the various probability levels to be explored. Here, the following
changes can be plotted:

. future climate change:

O change in mean temperature;
change in mean daily maximum temperature;
change in mean daily minimum temperature;
change in temperature of the coolest day;
change in temperature of the warmest day;
change in temperature of the coldest night; and

0 change in temperature of the warmest night.
. future absolute climate values:

O mean temperature;

O mean daily maximum temperature; and

0 mean daily minimum temperature.

O O0O0OO0O0

Two plots are produced below to illustrate the differences between the 10%
and 90% probabilities. Figure 3.3 presents the change in temperature for the
summer high emissions scenario with Figure 3.4 presenting the same data but
for the low emissions scenario. The figures show differences in change in
temperature for 2030-2059 of 0.9°C (10%) to 3.8°C (90%) in the high
emissions scenario and 0.9°C (10%) to 4.2°C (90%) under the low emission
scenario.
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Plot Details:
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3.1.4

Table 3.2 summarises the predicted change in temperature, by season, for the
10% to 90% probabilities for the 2040-2069 time period under the high
emissions scenario. The table shows that the summer temperatures are
projected to increase by 1.4°C under the 10% probability. There is a 90%
probability that the temperature increase will be greater than this, with the
50% probability showing an increase of 3.1°C and the 90% probability
showing an increase of 5.2°C.

Table 3.2: Future Climate Changes under the Range of Probabilities

Probability
Season
10% 33% 50% 67% 90%
Winter N.3°C N2.0°C N2.3°C N2.6°C N3.5°C
Spring N.4°C N2.0°C N2.3°C N2.7°C N3.6°C
Summer N1.4°C N2.5°C N3.1°C N3.8°C
Autumn N1.8°C N2.5°C N2.9°C MN3.3°C

Representing the Future Projections as a Continuum

To better reflect that the 10% to 90% probabilities are points reflecting one
possible change on precipitation, the results of the plume plots are better
represented using graphs showing how the variables change from 10% to 90%.
Figure 3.5 provides a comparison of temperature and precipitation changes for
each season, under the high emissions scenario.

The charts show that temperature changes (shown by the red line) under the
10% scenario are roughly similar across all four seasons (about 1.5°C). The
pattern of temperature change is reasonably similar across spring, autumn and
winter, but increase much more in the summer.

The seasonal patterns of precipitation changes (shown by the blue bars) are
very different. Both autumn and winter shows a reduction in precipitation
from 10% to around 20%. There is then an increase in precipitation above a
25% probability, with the increases being much larger in the winter. Spring
shows a decrease in precipitation from 10% to around 50%. Above 50%
probability, there is an increase in precipitation. This means that, for spring,
there is a 50% probability that it will be drier in 50 years time and 50%
probability that it will be wetter. For summer, it is much more likely that it
will be drier (with up to around 80% probability). This means that there is
only a 20% probability that it will be wetter in summer.

Page 35



Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

° Spring: High Emissions o
” Figure 3.5: Change

o in Temperature and

4.0
s | | . Precipitation by
Cas (] o T .
: - ¢ Season (High
g g
g 30 s .. .
5
£, =+ Emissions scenario)
g % £
° w
g 20 -20% g
o o
15
-30%
10
-40%
05
0.0 -50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Probability (High Emissions)
55 " " " 30%
Summer: High Emissions
5.0
20%
45
10%
. .
¢ g
E g
g 3.0 =
£ -10% 8
<2 £
° m
§ 20 -20% g
o o
15
-30%
1.0
-40%
05
0.0 -50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Probability (High Emissions)

55 - — 30%
- Autumn: High Emissions
5.0
20%
45
10%
4.0
3 g
T35 0% =
5 £
2 g
5 30 =
3 S
£ -10% 8
&
C2s -
° °
2 g
g -20%
‘6“ 20 g
15
-30%
1.0
-40%
05
0.0 -50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Probability (High Emissions)
55 - - — 40%
Renfal Winter: High Emissions
50 emperature 30%
45
20%
40
o 10% o
o
<35 g
© <
H [ H
g g
§ 30 %2
£
2 &
c 25 -10% £
3 s
3
§ 20 &
5] -20% ©
15
-30%
1.0
-40%
05
0.0 -50%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Probability (High Emissions)

Page 36



Risk & Policy Analysts, Geckoella, Environment Systems

3.15

Impacts of Changes in Hydrology (Floods and Droughts)
Changes in Evapotranspiration and Effective Rainfall

The impacts on hydrology have been estimated using the following variables
(for the 10% and 90% probabilities and the high emissions scenario) to
estimate changes in evapotranspiration and effective rainfall month-by-
month):

« minimum temperature;

« maximum temperature;

o humidity;

. wind speed;

« hours of sunshine (based on percentage of cloud cover); and
. radiation.

Table 3.3 presents the estimated evapotranspiration for 2010 and for 2060
(10% and 90% probabilities, high emissions scenario). The data for 2060 are
based on the UKCP projections for 2049 to 2069.

Table 3.3: Monthly Evapotranspiration Rates (mm/day)

2010 2060 (10%0) 2060 (90%)
Month

ETo ETo % change ETo % change
January 0.6 0.6 0% 0.6 0%
February 0.8 0.9 13% 0.8 0%
March 1.4 1.5 7% 1.5 7%
April 2 2.1 5% 2.2 10%
May 2.8 2.9 4% 3 7%
June 33 3.5 6% 3.7 12%
July 33 34 3% 3.9 18%
August 3 3.1 3% 3.5 17%
September 2 2.1 5% 2.2 10%
October 1.1 1.1 0% 1.4 27%
November 0.8 0.8 0% 0.8 0%
December 0.6 0.6 0% 0.6 0%
Notes: based on UKCP data and FAO ETo evapotranspiration model

Table 3.3 shows that evapotranspiration does not change considerably within
the next 50 years, even under the high emissions scenario, although any
changes are an increase in evapotranspiration.

Also important when assessing hydrological changes is effective rainfall (this
is the amount of rainfall that is useable; it excludes rainfall lost due to
evapotranspiration, and runoff). Table 3.4 provides the monthly effective
rainfall for 2010, and for 2060 (10% and 90% probabilities). The table also
shows the change in effective rainfall under the 10% and 90% probabilities in
2060, based on typical evapotranspiration across all habitats.
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Table 3.4: Monthly Effective Rainfall (mm/month)

2010 2060 (10%) 2060 (90%)
ot | ety | oschange | Gl | oschange
January 74.4 59.5 -20% 85.6 15%
February 58.8 47.2 -20% 72.7 24%
March 54.3 43.2 -20% 79 45%
April 45.4 37.9 -17% 46.1 2%
May 53 39.4 -26% 54.7 3%
June 45.4 24.6 -46% 53.5 18%
July 52.7 21.6 -59% 62.2 18%
August 52.7 23.7 -55% 58.4 11%
September 60.8 35.5 -42% 64.4 6%
October 62.3 46.6 -25% 64.9 4%
November 68.1 51 -25% 74 9%
December 79.1 64.3 -19% 83.1 5%

Notes: based on UKCP data and FAO CropWat 8.0 model

Table 3.4 shows that the 10% probability is drier in every month whereas the
90% probability is wetter for every month.

Changes in Water Table

Information on evapotranspiration (ET) and effective rainfall can be used to
estimate how the water table may change over time. It also affects the amount
of water that needs to be drained from the area (to avoid flooding) or that
needs to be brought into the area (for irrigation of crops or to retain wet
fences). It is beyond the scope of this project to develop a detailed model of
drainage and irrigation water need, however, a simple spreadsheet model has
been developed that allow the change in water table to be estimated. The
results are presented in Table 3.5 and are totals over the 50-year period. The
depth of water is measured in mm at any point in the Brue Valley.

Table 3.5: Results of Estimates of Drainage and Irrigation Calculations

Action 2010 2060 (10%0) 2060 (90%)
Depth of water that needs to be drained 12,000 mm 5,000 mm 12,000 mm
Depth of water than needs to be provided to

maintain wet fences, for irrigation (with 0 mm 10,000 mm 0 mm
drainage to -200mm in wet months)

Propomon’of mqnths with surface water 0% 0% 1%
present (with drainage)

Proportlon‘ of month; with surface water 95% 20% 95%
present (without drainage)

Notes:

based on simple spreadsheet model that calculates changes in water table as effective rainfall

minus ET. It is assumed that drainage is down to -200mm. The 2010 calculations assume no change
in effective rainfall or ET for 50 years; the 2060 calculations assume a gradual change from the 2010
effective rainfall and ET to the 2060 levels
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The table shows that the much drier conditions under the 10% probability is
likely to affect the ability to retain wet fences. Under the 90% probability, the
issue is the ability to evacuate water, with the potential for surface water being
present even with pumped drainage. However, when compared with the
current climatic conditions (and assuming that the same climatic conditions
exist in 2060), the increase in precipitation under the 90% probability can be
reasonably well managed. There is a risk, though that surface water would be
present 11% of the time (potentially around 40 days per year). Since the 10%
and 90% probabilities provide reasonable end-points, it is likely that the actual
change may fall somewhere in between. It is also important that these changes
are based on the high emissions scenario, hence, are likely to be worst-case
estimates of future changes in water availability.

To further illustrate the differences between the 10% and 90% probabilities, it
is possible to look at the actions that farmers would need to take to drain water
in one hectare down to a level of -200mm in the summer (to maintain wet
fences but avoid waterlogging stress in grasslands):

« under the 90% probability in 2060: 2,440 m’/ha/year; or
« under the 10% probability in 2060: 4.1 m’/ha/year.

Taking current climatic conditions, it is estimated that 2,260 m’/ha/year would
need to be drained. This illustrates that the 90% probability, although wetter,
would only require an increase of 8% in terms of volumes drained. It also
shows that the 10% probability is projected to be much drier. The simple
spreadsheet model suggests that drainage would only be required in October,
with water levels naturally below a level of -200mm from April to September.
To maintain water levels at -200mm (and help retain wet fences), the farmer
would have to ‘add’ 3,780 m*/ha/year.

Changes due to Freshwater Flooding
There are two aspects to freshwater flooding:

« flooding directly caused by rainfall (via runoff and/or ponding in low lying
areas); and
« flooding caused by increased river flows causing overtopping of ditches.

The 10% probability is typified by much drier conditions overall and, although
the amount of precipitation on the wettest days is projected to decrease
slightly, this will occur following drier, hotter conditions. As a result, the soil
is more likely to be baked hard resulting in greater runoff and an increased risk
of localised flooding direct from rainfall. This is more likely to occur where
there is less vegetation cover.

The risk from river flooding in 2060 is reduced slightly under the 10%
probability compared with current due to the drier conditions. However, this
is only really seen on extreme events with very little change on the more
frequent events. There may be some localised increases in risk where runoff
reduces the time it takes for rainfall to reach the ditches, rhynes, and rivers.

Page 39



Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

Table 3.6 sets out the change in frequency of flooding events, based on the
recurrence interval under current conditions. It is important to note that the
estimated change in recurrence interval is based on a series of assumptions and
simplifications related to changes in rainfall and changes in river flow. A
simple spreadsheet model has been used, not a sophisticated hydrological
model. Hence, the results are indicative only.

Table 3.6: Change in Frequency of Fluvial Flooding
Current Under the 10% Probability (2060) Under the 90% Probability (2060)
recurrence Recurrence h Recurrence h
interval Interval Change Interval Change
1:2 1:2 Not significant 1:2 Not significant
1:3 1:3 Not significant 1:3 Not significant
) ] . ) Increase in risk by
1:5 15 Not significant 1:4 20%
) ) . ) Increase in risk by
1:10 1:10 Not significant 1:8 20%
) ) Reduction in risk ) Increase in risk by
1:15 1:16 of 5% 1:12 20%
) ) Reduction in risk ) Increase in risk by
1:20 1:21 of 5% 1:16 20%
. ) Reduction in risk . Increase in risk by
1:25 1:26 of 5% 1:20 20%
. ) Reduction in risk . Increase in risk by
1:50 1:53 of 6% 1:37 26%
) . Reduction in risk . Increase in risk by
1:100 1:107 of 7% 1:72 28%
. . Reduction in risk . Increase in risk by
1:200 1:215 of 8% 1:136 329
) . Reduction in risk . Increase in risk by
1:500 1:540 of 8% 1:320 36%

Under the 90% probability, the amount of rainfall increases as does the
precipitation on the wettest day. The amount of precipitation on the wettest
day is projected to increase by 25% (winter) and 28% (autumn). The increases
in spring (16%) and summer (13%) are smaller. Therefore, it is likely that
pluvial flooding would become more frequent, especially in autumn and
winter. Pluvial flooding is more likely to occur where the land is lower (in
height) such that it is more likely to become waterlogged. Flooding from
rivers is also expected to increase. This occurs due to the overall increase in
precipitation in 2060 and the greater likelihood of waterlogged soils, reducing
the capacity of the soils to absorb any additional rainfall. The extent to which
the risk of flooding (and extent) increases will depend upon the amount of
drainage that is undertaken, as well as factors such as increased tidelock on the
Huntspill because of rising sea levels. Table 3.6 sets out the change in
frequency of flooding events, based on the recurrence interval under current
conditions.

Changes due to Tidal Flooding

Maslen Environmental, as part of their work on WAVE project for the
Environment Agency, have modelled the areas that are predicted to flood from
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the sea assuming both existing defended and undefended coastlines. The return
period flood events modelled range from 1:10 years to 1:1000 years. The
results of the model are used here to assess the potential impacts of tidal
flooding and the extent to which the area that could be covered by tidal
flooding may change up to 2060. Map 3.2 presents the modelled flood extents
for today and 50 years time for the undefended scenario (i.e. assuming the
coastal defences are not maintained or replaced). The light blue area is the
flood extent in 2010 and the dark blue area is the additional flood extent in
2060. The area flooded in 2060 is around 2,250 ha. With existing defences,
there is no tidal flooding, except on very extreme events.

|_Environmental and Socio-economic Impacts of Climate Change on the Brue Valley

Tidal

Flooding:
Extent
(2:10 tidal
event
without
defences)
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Map 3.2: Extent of tidal flooding in 2010 and in 2060 assuming Coastal
Defences are not Maintained or Replaced (Area is Undefended)

Using the Climate Change Predictions

Adaptation to future climate change requires information on the range of
outcomes that are possible. Therefore, the study takes both the 10% and 90%
probabilities as providing suitable end-points that can be used to assess the
range of possible future changes. This means it is possible to assess the
implications of both drier and wetter seasons, a range of temperature increases
(from low increases of around 1.5% to much greater increases, up to 5.2°C in
the summer). This will then give a much stronger basis for assessing the range
of possible future outcomes and then the potential adaptation measures that
could be used to reduce any negative effects or exploit any new opportunities
that arise with the change in climate. To ensure that adaptation options are
considered against the worst-case future projections, the high emissions
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scenarios are used. Although this may suggest changes are greater than they
may turn out to be, it gives a better basis for identifying what adaptation
options might be required and can help give an indication of adaptations that
might be needed at different threshold levels of change. It also provides an
opportunity for consideration of no regrets options, where actions can be taken
now (or in the short-term) to avoid negative impacts or deliver benefits.

Table 3.7 summarises the projected effects of climate change on temperature,
on the water table (due to hydrology) and on the frequency and extent of
flooding. It is important to remember that the changes shown in Table 3.4
represent two possible sets of projected changes; actual changes are likely to
lie between these two probabilities. There is also a small chance that the
impacts lie outside the range given by the 10% and 90% probabilities.

Table 3.7: Summary of Projected Climate Change Effects

Climate Change 10% Probablllty 90% PrObablllty

Effect

S S A W S S A

w

Temperature MN.4°C | MLA°C | MLE°C | NL3°C | PN3.6°C | N5.2°C | M4.2°C

N3.5°C

Water table V7.9% Vva46% | V47% | V12% | N.6% | N93% | D15%

N27%

Flooding
(Freshwater)

WVReduction in flood risk of up to 8% Mncrease in flood risk of up to

36%

Flooding (tidal)

Impacts of tidal flooding are more strongly linked to the continuation (or not) of
flood defences

coastal

3.2

3.2.1

3.2.2

Development of Future Socio-Economic Scenarios
The Use of Global Socio-Economic Scenarios

The response to future impacts caused by climate change is dependent on a
number of other (non-climate) factors, many of which are currently uncertain.
They include, for example, future attitudes towards development and the
extent to which this should be sustainable. To help manage some of this
uncertainty and to allow a range of possible future adaptations to be assessed,
a scenario approach is used. This enables four possible futures to be
described. The reaction of the local community to the impacts of climate
change can then be assessed in line with these four scenarios. To ensure that a
range of responses is considered, four very different scenarios are used. These
are based on the generic scenarios developed elsewhere (notably the IPCC
Special Report on Emission Scenarios, and from these, scenarios developed by
UKCIP in 2001 and the Millennium Ecosystem Assessment in 2005). Figure
3.6 shows the basis for the four scenario types and the spectra of ideologies on
which they are based (localisation to globalisation, or consumerism to
conservation).

Extending the Scenarios for Application to the Brue Valley

These four scenario types (World Markets, Provincial Enterprise, Global
Sustainability and Local Stewardship) are used as the basis for developing
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socio-economic scenarios for the Brue Valley. The detailed storylines (which
are set out in full in Annex 5) use the principles outlined in the IPCC Special
Report on Emission Scenarios, UKCIP 2001 and the Millennium Ecosystem
Assessment to build up possible futures for the Brue Valley. It is important to
remember, when considering the analysis that has been carried out, that these
are four possible future projections that have been identified to enable a wide
range of possible outcomes to be explored. They are not predictions. Figure
3.7 shows where the four Brue Valley scenarios plot on the scenario matrix.

Globalisation/
Interdependence

(homogeneous world)

Localisation/
Autonomy

(heterogeneous world)

World Markets

Based on the principle of rapid
economic growth

Conventional
Development

Based on regionally oriented
economic development where
consumerism and capitalism are the
main principles

Provincial Enterprise

Global Sustainability

Based on the principle of achieving
environmental sustainability at the
global scale

Based on the principle of achieving
environmental sustainability at the
local scale

Local Stewardship

Individualism/
Consumerism

(more economic focus)

Community/
Conservation

(more environmental focus)

Figure 3.6: Matrix showing the different generic scenarios

Globalisation/
Interdependence

(homogeneous world)

Localisation/
Autonomy

(heterogeneous world)

World Markets

Global Sustainability

(see A5.4) 8
% (see A5.2)
¥ (see A5.3)
% (see A5.5)
Provincial Enterprise Local Stewardship
Individualism/ Community/
Consumerism Conservation

(more economic focus)

(more environmental focus)

Figure 3.7: Approximate location of the four scenarios developed for the Brue

Valley
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3.2.3 Predicted Future Changes in the Brue Valley under the Scenarios

The projections of the future are assessed for four main land uses:

. farming;

« conservation;

« peat extraction; and
« development.

Each scenario would result in different outcomes against each of the land uses,
as summarised in Table 3.7. For more information, or the rationale behind the
directions of change shown in Table 3.7, see Annex 5.

Table 3.7: Direction of Change under the Brue Valley Scenarios

are easier to drain

Provincial Global Local
Measure World Markets Enterprise Sustainability Stewardship
Impacts on FARMING
0 ™ v N
New technology
used to increase
ields. Aim is to Local
Y ) Intensification and sustainability is
increase profits L . ,
Intensification: where possible profit maximising | Land is used more likely to reduce
high quality throueh drive farming sustainability with intensification,
farmland g choices, including | new technology with potential
development of ltivati £ hel ed
demand for cultivation o used ?0 ? P mov'e to mixe
. grassland for maintain yields farming to meet
premium
arable crops local food
products, plus
. demands
increased use of
arable crops
N2 N2 N2 >
) ) Mareinal Investment is on Aori-environment Trend towards
Intensification: £ ad hoc basis to £ mixed farming, so
lower qualit farmland likely to payments help .
quality favour areas that lower quality
farmland be used for other ensure that lower

farmland may be

benefits as well,
where possible

uses than quality land is
. . . and are more . used for a range of
intensive farming . used sustainably .
productive different purposes
> v N >
Investment in, . Management of Water
d level of Driven by the . Some management is
and level o . the water regime .
management of, | requirements (and will be poorly management will focused on
water regime funds) of the large coordinated or continue on catchment scale,
corporations absent micro-scale run by local
farmers
™ 82 ™ ™
Large farming
corporations trade
i reorlllttz}iltei::)rn Global and sustairl;z;)bciallilt isa
Environmental concrz:rne 1 with There is little | national targets set | |~ "' ' . thy local
responsibility ) concern for the to deliver greater ye .
making profits . . suppliers
3 environment environmental S
first but providing s providing local
. responsibility
environmental markets
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Table 3.7: Direction of Change under the Brue Valley Scenarios

Provincial Global Local
Measure World Markets Enterprise Sustainability Stewardship
0 N2 ™ 0
Development of
) . specialised
Social o Large farming Farms will try and S?(ﬁli:;tﬁglttrl;smfgr activities gives
responsibility corporations trade use skills that & local people

increased, more

on their reputation already exist opportunities to
volunteer roles .
become highly
skilled
2 N N ™
Costs' include the Costs likely to
. environmental .
. Regional increase due to
; : Large farming fluctuations and costs not local
Prices of inputs corporation have . previously taken
. lack of buying . supply/demand,
strong buying into account and
power mean but overall
power . the move to a .
prices increase . amounts of inputs
more sustainable
) should reduce
supply chain
> N A 7
Increase in food Increase in food
Increased outputs Intensification costs relative to costs due to more

Prices of food

and control of
costs mean prices

requires more
inputs and higher

income due to
more sustainable

sustainable and
smaller-scale

remain stable costs such that producthn, producthn.
relative to food prices technological Money is
) . improvements generally recycled
incomes increase
may help control through the local
the increases economy
Impacts on CONSERVATION
> ¥ A 7
Increased private
contributions to
conservation
organisations and
agri-environment Emphas1§ on Emphasis on local
payments to meet sustainability L .
) , sustainability with
agreed global everywhere
J . hnol strenuous efforts
Management of targets and The sites using technology to protect and
ioti policies. This to help reduce the s
existing 1d includ themselves may hil enhance wildlife
conservation could include come under costs while (recreation
sites for payments fofr development bprgyldmg pressures may
biodiversity pégg;illsotgn? pressure and will ll;)erllzgrtsslty increase).
benefit . . also be affected : Payments for
services. This X Payments for X
. by pollution ecosystem services
enables agri- ecosystem likelv to be
environment services becomes focusesyon local
payments to be an important services
targeted at highest management tool
value areas
(whether they are
inside SSSIs or
not)
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Table 3.7: Direction of Change under the Brue Valley Scenarios

development on
the floodplain is
unlikely, some

including on
conservation sites
but with increased

development in
existing urban
centres

Provincial Global Local
Measure World Markets Enterprise Sustainability Stewardship
7 N N 7
Focus is at the
. Low productivity catchment scale,
Opportunity to | Low productivity . land would be which may not
increase the land made Landofthigh =1 dioble at low link with
size or available by large value to meet costs or NGOs/ sustainabilit
connectivity of corporations. regional food and .
ot | Growivor | “leicopmen | gmsnaton | offos dbonber
conservation | membership based | needs so is conldprovide | althongh linkpes
value conservation unlikely to be a dvi(?e and c c;gul dbe &
organisations available for .
helps fund the conservation support to help established
urchases create wildlife through
p corridors conservation
organisations
Impacts on PEAT EXTRACTION
v N N2 N
Sustainability
concerns, national
Imports from Peat extraction to re uﬂigﬁgﬁg and
other countries meet regional . overnment Potential for short-
Peat extraction available at lower demands could goverr
cost, plus higher increase on low restrictions all term, small-scale
incjomes from quality land or affect peat extractions to meet
farming may even conservation extrggtion. particular local
make this a less sites erﬁ/(iif(igr(g;r?tfal needs
profitable land use costs onto the
price of peat
reduce demand
Impacts on SETTLEMENTS AND DEVELOPMENT
() () 8% N
Greater demand
for housing and
commercial Decisions on the
development need and
Greater demand . ..
around the Brue for housine and Strong planning permission for
Valley (although & controls and development is
Development . commercial !
pressures significant development, emphasis on made at the local

level. Small-scale
developments
associated with

iqnovatiye flood risk diversiﬁce}ti.o.n of
housing designed local activities
to be flood would be allowed
compatible could
occur)
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Table 3.7: Direction of Change under the Brue Valley Scenarios

Provincial Global Local
Measure World Markets Enterprise Sustainability Stewardship
> 2 N 2
Increased Move to
Increased drainage where it sustainable
drainage for more is profitable to landscape-scale Local management
profitable invest in drainage floo dp lain of water for local
croplands, (reducing or mana Ie)men ¢ needs may
reduced drainage maintaining includi I‘(f zoni;1 increase flood risk
Freshwater where there is current flood of some ireas fo&; downstream,
flood risk potential to move risk). Reduced water storage although this is
to agri- drainage on more which couﬁl likely to be
environment marginal areas reduce flood risk combined with
payments and/or and move to a to other areas change to more
move to organic, more ad hoc (especially in flood resilient land
SSSI-based approach results termI; of lﬁvial use
products in increased flood flood rI;sk)
risk overall
> > 2 2
Increased risk for
Coastal defences Coastal defences Defences are built Brue Valley
. . around key assets (although
are built to protect | are built to protect with Huntspill communities
) ) key assets such as | key assets such as . d P h
Tidal flood risk Bridgwater and Bridgwater and engineered to act nearer the coast
the MS5. with the MS5. with as a preferential may choose to
knock-on benefits | knock-on benefits flow rout§ for protect Fhelr
for the Brue for the Brue extreme tidal properties).
Valley Valley events (1:50 and Potential for tidal

greater)

flooding on events
greater than 1:20

The future changes identified in Table 3.7 are used, in Section 5, to assess the
adaptation responses that might be used to reduce the negative impacts of
climate change. They are also used to assess if and how future opportunities
might be exploited, especially where these could lead to socio-economic

benefits.
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4.1

4.2

IMPLICATIONS FOR FEATURES

Introduction

To determine the effect that future climate change could have on the features,
it is necessary to identify:

. limits when the features would be affected (negatively or positively) by
climate change;

. impacts of going beyond those limits; and

« knock-on and indirect effects that could occur due to changing climatic
conditions.

This information can then be used to assess the sensitivity of the features to
the projected future climatic conditions. Two thresholds are identified:

« alleviation threshold: when the predicted climatic changes could affect the
condition or quality of the feature, but are unlikely to result in changes in
land use; and

. adaptation threshold: when the predicted climate changes are likely to
result in a change in land use, either directly due to climate change, or
because of adaptation measures taken to reduce negative impacts or exploit
new opportunities.

Thresholds and Optimal Limits for Temperature

Table 4.1 describes the possible impacts of climate change on the features. It
shows both the alleviation and adaptation thresholds and the types of impacts
that might occur. The table also shows where there are data gaps. Note that
precipitation (incident rainfall) effects are considered separately as water table
effects and flooding, because the latter are very highly influenced by human
management. Water table effects are considered in Table 4.2; hydrology, and
flooding is considered under Table 4.3.
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Table 4.1: Impacts of Temperature on the Features

Feature

Qualitative Description of
Climate Change Impacts

Temperature and precipitation

Alleviation threshold

Adaptation threshold

Cereal crops

Reduced frost damage
Reduced cold weather
may affect vernalisation,
germination and
senescence

Earlier wheat maturity
means the crop avoids the
most severe drought stress
Lethal limits: minimum -
17.2°C; maximum':
47.5°C

Optimal temperatures':

0 leaf initiation:

1°C to 3°C
temperature rise could
have positive impacts
on yields of maize and
wheat. Modelled
increases in yield of

>3°C temperature rise
likely to cause stress
with yield reductions
of 5% to 10% (maize)

220°C 10% to 12.5% (wheat) | and 0% to 25%
O shoot growth: by 2050° (wheat)?
20.3°C
O root growth:
<16.3°C
0 vernalisation: 4.9°C
O terminal spikelet:
10.6°C
0 anthesis: 21.0°C
0 grain filling: 20.7°C
0°C to 2°C

Floristic changes / longer
growing seasons

temperature rise:
possible increase in

>3°C temperature rise:
neutral to small

Dry grassland of Compeﬂtwe / woody productwlty (but also. positive effect on
high value for species growth rates increased heat stress); : .
o . . livestock (negative
wildlife increase through conversely increased
g . . . effect for confined
temperature / silt loading variability of rainfall 2
cattle)
effects may reduce
productivity?
Dry grassland of Increased productivity / No threshold data No threshold data
low value for longer growing season found found
wildlife ger growing
Lower dissolved oxygen
with higher temperature
Effects on fish and
invertebrate fauna from
Lakes/Ponds increase in water No threshold data No threshold data
temperature found found
Potential for increased
primary productivity
(which could lead to

eutrophication problems)
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Table 4.1: Impacts of Temperature on the Features

Qualitative Description of

Temperature and precipitation

Feature I h — -
Climate Change Impacts | Ajleviation threshold | Adaptation threshold
High summer
temperatures will have a
negative impact on yield
and quality for many
horticultural crops
(particularly where high
T° occurs around
flowering and seed
development stages) e.g.
high summer
temperatures can affect
Orchards and flower bud formation in No threshold data No threshold data
horticulture apples, with impacts seen found found
the following year
High winter temperatures
are a problem for crops
that have an
overwintering stage
(particularly when
combined with late frosts)
High winter temperatures
can lead to early bud
break and frost
susceptibility in apples
Other (roads and No threshold data No threshold data
No data found
settlements) found found
Peat works and No threshold data No threshold data
No data found
bare ground found found
Reedbeds Increased productivity No threshold data No threshold data
found found
Lower dissolved oxygen
with higher temperature
Water temperature
Rivers/streams/ 1nﬂuence.s.1nvertebrate No threshold data No threshold data
. communities
ditches/rhynes . . found found
Potential for increased
primary productivity
(which could lead to
eutrophication problems)
Swamp and fen No data found No threshold data No threshold data
found found
Wet grassland of 0°C to 2°C
low value for No data found temperature rise: o .
11 o . >3°C temperature rise:
wildlife possible increase in
- .. neutral to small
Longer growing seasons productivity (but also o
>, . ] positive effect on
Competitive / woody increased heat stress); : .
Wet grassland of . . livestock (negative
. species growth rates conversely increased
high value for ) S . effect for confined
= increase through variability of rainfall 2
wildlife . . cattle)
temperature / silt loading may reduce
effects productivity”
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Table 4.1: Impacts of Temperature on the Features

Feature Qualitative Description of Temperature and precipitation
Climate Change Impacts | Ajleviation threshold | Adaptation threshold
Wet heath and * ffemp.erature chgnges n No threshold data No threshold data
purple moor isolation have little effect
. o found found
grass on species composition
Wontand) | sl iy
hedgerow/ line of gere g 8¢ No threshold data No threshold data
e Potential change in

trees / scrub / found found

hedgerow plant
bracken ..

composition

Key references (quantified/threshold changes):

! Porter JR & Semenov MA (2005): Crop Responses to Climatic Variation, Phil. Trans R. Soc. B,
360, pp2021-2035.

2 IPCC (2007): Fourth Assessment Report: Climate Change 2007, Working Group II: Impacts,
Adaptation and Vulnerability.

General references (qualitative/descriptive changes):

Heijmans MM et al (2008): Long-term Effects of Climate Change on Vegetation and Carbon
Dynamics in Peat Bogs, Journal of Vegetation Science, 19, pp307-320.

Natural England (2009): Responding to the Impacts of Climate Change on the Natural
Environment: Dorset Downs and Cranborne Chase, 31 March 2009.

Warwick HRI (2008): Vulnerability of UK Agriculture to Extreme Events, Research Report
ACO0301 to Defra, Final Report.

For more detailed list of references and research reviewed, see Annex 4

4.3  Thresholds and Optimal Limits for Changes in Water Table

Table 4.2: Impacts of Changes in the Water Table on the Features

Qualitative Description of Hydrology

Feature . — -
Climate Change Impacts | Alleviation threshold | Adaptation threshold

e Increased run-off from
high intensity rainfall

e Autumn cultivations may
be affected by wetter
winters and autumns

e High rainfall can lead to No threshold data No threshold data
leaching of nitrate, found found
decreasing the amount of
soil available nitrogen

e  Maximum allowable
deficit (% available soil
water) for maize is 50%

Cereal crops

e  Community change due
to summer droughts
e Increased productivity
(depending on water
table management)
Dry grassland of | ¢  Waterlogging stress is
high value for strongly linked to change
wildlife in communities, with
mean loss of 39% (+5%)
per year when a
threshold waterlogging
tolerance is exceeded
(recovery is slower at

No threshold data No threshold data
found found
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Table 4.2: Impacts of Changes in the Water Table on the Features

Feature

Qualitative Description of
Climate Change Impacts

Hydrology

Alleviation threshold

Adaptation threshold

just 5% (£12%) per year
when waterlogging stress
is below the threshold)'

e Increased precipitation
would lead to grasslands
becoming much less
productive with a move
towards swamp and fen®

Dry grassland of
low value for
wildlife

o Increased run-off from
high intensity rainfall

e  Community change to
annuals over perennials
due to summer droughts

e Increased productivity
(depending on water
table management)

e Increased precipitation
would lead to grasslands
becoming much less
productive and move
towards swamp and fen

No threshold data
found

No threshold data
found

Lakes/ponds

o Lower water levels (with
higher temperature and
reduced precipitation)

e Increased water table
fluctuation

No threshold data
found

No threshold data
found

Orchards and
horticulture

¢ Increased run-off from
high intensity rainfall

e Autumn cultivations may
be affected by wetter
winters and autumns

o Low water availability
will have an adverse
effect on yield and
quality of many crops

o Extreme events
(drought) can cause
major problems in terms
of supply and quality for
many crops

No threshold data
found

No threshold data
found

Other (roads and
settlements)

o  Unpredictable inundation

e Increased run-off from
high intensity rainfall

e Increased pressure on
resources, e.g. water

No threshold data
found

No threshold data
found

Peat works and
bare ground

e Lower water levels
makes extraction easier
(with higher temperature
and reduced
precipitation)

e But drainage enhances
the rate of peat
mineralization

No threshold data
found

No threshold data
found
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Table 4.2: Impacts of Changes in the Water Table on the Features

Feature Qualitative Description of Hydrology
Climate Change Impacts | Alleviation threshold | Adaptation threshold
¢ Threshold mean e Threshold mean
water depth water depth
(winter): (winter)*:
O maximum: 1.5m 0 maximum: 2.0m
O minimum: Om O minimum: -0.5m
e Threshold mean e Threshold mean
water depth water depth
Lower water levels (with (spring)*: (spring)*:
higher temperature and Omaximum: 1.25m 0 maximum: 1.5m
Reedbeds reduced precipitation) O minimum: -0.25m O minimum: -0.4m
(permanent inundation ¢ Threshold mean e Threshold mean
200 to 1000 mm water depth water depth
typical)® (summer)’: (summer)’:
0 maximum: 0.5m 0 maximum: 1.0m
O minimum: -0.8m O minimum: -1.2m
e Threshold mean e Threshold mean
water depth water depth
(autumn)*: (autumn)*:
o maximum: 0.75m 0 maximum: 1.25m
O minimum: -1.0m O minimum: -1.25m
e Threshold mean  Threshold mean
water depth water depth
(winter)’: (winter)2':
O maximum: 1.75m 0 maximum: 2.0m
Lower water levels (with O minimum: Om O minimum: Om
: ¢ Threshold mean e Threshold mean
higher temperature and
reduced precipitation) water dezl? th water dez?th
Increased water table (sprlp g ) (sprlp g ]
. fluctuation and erosion O maximum: 2.0m O maximum: 2.0m
Rivers/streams/ £ mareinal features O minimum: Om O minimum: Om
ditches/rhynes © & « Threshold mean o Threshold mean

Higher peak flows could
increase erosion, lower
flows during drier
periods could increase
sedimentation

water depth
(summer)®:
omaximum: 1.75m
ominimum: 0.2m
o Threshold mean
water depth
(autumn)®:
omaximum: 1.75m
ominimum: 0.2m

water depth
(summer)®:

0 maximum: 2.0m

O minimum: Om

e Threshold mean
water depth
(autumn)®:

0 maximum: 2.0m

O minimum: Om
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Table 4.2: Impacts of Changes in the Water Table on the Features

Feature

Qualitative Description of
Climate Change Impacts

Hydrology

Alleviation threshold

Adaptation threshold

Swamp and fen

Lower water levels /
flows (with higher
temperature and reduced
precipitation). Periodic
inundation up to 200mm
typical for habitat’
Increased water table
fluctuation

Rate of succession to wet
woodland increased
Decreased summer
rainfall and increased
summer evaporation
could put stress on
wetland communities in
late summer and autumn

No threshold data
found

e Threshold mean
water depth
(winter)*:

omaximum: 0.4m

ominimum: -0.15m

o Threshold mean
water depth
(spring)*:

omaximum: 0.4m

ominimum: -0.03m

e Threshold mean
water depth
(summer)®:

omaximum: 0.4m

Ominimum: -0.03m

o Threshold mean
water depth
(autumn)’:

omaximum: 0.4m

ominimum: -0.075m

Wet grassland of
high value for
wildlife

Lower water levels (with
higher temperature and
reduced precipitation)
Increased productivity
(depending on water
table management)

MGS vulnerable to water
table changes and
unpredictable
inundation. Hard to
restore once changed’
Increased precipitation
would lead to grasslands
becoming much less
productive and move
towards swamp and fen*

o Threshold mean
water table depth
(winter)’:

omaximum: 0.24-
0.4m

Oominimum: 0.03m

o Threshold mean
water table depth
(spring)*:

omaximum: 0.3-
0.45m

o minimum: 0.05-
0.02m

o Threshold mean
water table depth
(summer)®:

omaximum: 0.45-
0.65m

ominimum: 0.1-0.15

o Threshold mean
water table depth
(autumn)2':

omaximum: 0.35-
0.5m

ominimum: 0.13-0.04

e Threshold mean
water table depth
(winter)*:

0 maximum: >0.4m

O minimum: no data

¢ Threshold mean
water table depth
(spring)*:

0 maximum: >0.45m

0 minimum: <0.02m

¢ Threshold mean
water table depth
(summer)®:

0 maximum: >0.65

0 minimum: <0.15

¢ Threshold mean
water table depth
(autumn)*:

0 maximum: >0.5m

0 minimum: <0.07
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Table 4.2: Impacts of Changes in the Water Table on the Features

Feature Qualitative Description of Hydrology
Climate Change Impacts | Alleviation threshold | Adaptation threshold
¢ Threshold mean
water table depth
regime variables e Threshold mean
(winter): water table depth
0 maximum: 0.5-0.7m (winter)*:
Lower water levels (with 0 Bnggimum: 0.11- O maximum >(§) (;7;11
. .08m O minimum: <0.0/m
?éiggéée;?gg;téfogd e Threshold mean « Threshold mean
Increased run-off from wate':r tag)le depth wate?r tag)le depth
high intensity rainfall (sprlp 8" ) (spnp 8" )
Community change to 0 Bngp;mum. 0.65- 8 Eiil:nn::nl? <>(§) 28rr111r1
Wet grassland of annuals over perennials ominimum: 0.3-0.2m | e Threshold mean
low value for due to summer droughts « Threshold mean water table depth
s Increased productivity 2.
wildlife (depending on water water tablze depth (summer)”:
table management) (summer) : o] mgx.imum: no data
Increased precipitation O maximum: Im O minimum: <0.35m
would lead to grasslands O minimum: 0.45- e Threshold mean
becoming much less 0.35m water tab%e depth
productive and move o Threshold mean (autt}mn) :
towards swamp and fen® water table depth 0 maximum: no data
(autumn)®: O minimum: <0.2m
O maximum: Im 0 readily available
o minimum: 0.3-0.2m water in top 0.5m:
o readily available <45 mm
water in top 0.5m:
55-45mm
Lower water levels /
flows (with higher
temperature and reduced
precipitation)
(summer/autumn low
flows have greatest
impacts)
Loss of wetland interest
Wet heath and and mcreas‘ed No threshold data No threshold data
purple moor grass representation by found found

‘dryland’ species

Rate of succession to wet
woodland increased
Decreased summer
rainfall and increased
summer evaporation
could put stress on
wetland communities in
late summer and autumn
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Table 4.2: Impacts of Changes in the Water Table on the Features

Qualitative Description of Hydrology

Feature . — -
Climate Change Impacts | Alleviation threshold | Adaptation threshold

e Unpredictable inundation
(wet woodland does well
with annual winter
inundation, summer
inundation 1:5 years)

Woodland / ¢ Change in the

hedgerow/ line of regeneration patterns of No threshold data No threshold data

trees / scrub / trees, e.g. more Ash if found found

bracken woods become drier

o Extreme events
(drought) may lead to
loss of landscape quality
and/or landscape context
through loss of old trees

Key references (quantified/threshold changes):

' Cranfield University (2005): Response of Grassland Plant Communities to Altered Hydrological
Management, Defra Research Report BD1321, June 2005.

* Environment Agency (2004): Ecohydrological Guidelines for Lowland Wetland Plant
Communities, Final Report, December 2004.

3 Acreman M et al (in press): Trade-off in Ecosystem Services of the Somerset Levels and Moor
Wetlands, Hydrological Sciences Journal, in press.

* Wallace H & Prosser M (2007): Prediction of Vegetation Change at West Sedgemoor Following
Changes in Hydrological Management, Ecological Surveys (Bangor), Final report to RSPB, Natural
England and the Environment Agency.

> Morris J et al (2002): Economic Basis and Practicalities of Washland Creation on the Somerset
Levels and Moors, Wise Use of Floodplain Project.

General references (qualitative/descriptive changes):

Acreman MC et al (2009): A Simple Framework for Evaluating Regional Wetland Ecohydrological
Response to Climate Change with Case Studies from Great Britain, Ecohydrology, 2, ppl-17,
published online in Wiley InterScience (www.interscience.wiley.com) DOI: 10.1002/eco.37.

Harrison PA et al (eds.) (2001): Climate Change and Nature Conservation in Britain and Ireland:
Modelling Natural Resource Responses to Climate Change (the MONARCH Project), Technical
Report, Oxford, UKCIP.

Natural England (2009): Responding to the Impacts of Climate Change on the Natural
Environment: Dorset Downs and Cranborne Chase, 31 March 2009.

For more detailed list of references and research reviewed, see Annex 4

4.4  Thresholds and Optimal Limits for Flooding

Available data show that the implications of freshwater flooding vary
according to flood tolerance.

Table 4.3: Impacts of Changes in the Flooding on the Features

Feature Qualitative Description of Hydrology
Climate Change Impacts | Alleviation threshold | Adaptation threshold
e  Unpredictable inundation 110 .
but note that shallo (freshwater/pluvial)
" . W whole year or 1:25 1:5 (freshwater/pluvial)
Cereal crops short duration flooding is . ) .
: summer (April- 1:10 (tidal)
not necessarily bad for October)
crops 1:50 (tidal)
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Table 4.3: Impacts of Changes in the Flooding on the Features

Feature Qualitative Description of Hydrology
Climate Change Impacts | Alleviation threshold | Adaptation threshold
1:5
. . . (freshwater/pluvial)
Eifg};l%:ﬁlsgat% (i of i?éigliegzgggfigould whole year or l 10 1:5 (freshwat.er/pluvial)
o L summer (April- 1:10 (tidal)
wildlife species richness
October)
1:50 (tidal)
e Unpredictable inundation
favours resilient L:5
Dry grassland of colonisers / wetland (freshwater/pluvial) '
low value for grasses, legds to ' whole year or 1 10 1:5 (freshwat'er/pluwal)
wildlife reduction in species summer (April- 1:10 (tidal)
diversity October)
e Increased run-off from 1:50 (tidal)
high intensity rainfall
e  Higher peak flows could
Lakes/ponds glg‘f::fiififglggérlower No threshold data No threshold data
. . found found
periods could increase
sedimentation
e Unpredictable inundation
e Increased run-off from 1:20
high intensity rainfall (freshwater/pluvial)
Orchards and o Extreme events (flood) whole year or 1:100 1:5 (freshwater/pluvial)
horticulture can cause major summer (April- 1:10 (tidal)
problems in terms of October)
supply and quality for 1:50 (tidal)
many crops
e  Unpredictable inundation e 1:5 (usually use
e Increased run-off from 1:3 for write-off of
Other (roads and high iptensity rainfall No threshold data properties, likely
settlements) . Floqdmg of roads, found to be longer
cutting off timescale for
communities/isolated businesses and 1:5
properties is modelled)
Peat works and . . . No threshold data No threshold data
bare oround e Unpredictable inundation found found
g

Reedbeds

e  Unpredictable inundation

e Increased run-off from
high intensity rainfall

e  Higher peak flows/runoff
could increase erosion

« Threshold flood
duration (winter)

0 max duration —
single exposure

1.

e Threshold flood
duration (winter)':

0 max duration —
single exposure

event (drying out of event (drying out of

channel): 5 days

channel): 5 days

o cumulative duration | O cumulative duration

of exposure: 10
days
e Threshold flood
duration (spring)
O max duration —
single exposure

1.

of exposure: 10 days
o Threshold flood
duration (spring)':
0 max duration —
single exposure
event (drying out of

event (drying out of channel): 10 days
channel): 10 days 0 cumulative duration
0 cumulative duration of exposure: 20 days

of exposure: 20
days
e Threshold flood

o Threshold flood
duration (summer)':
0 max duration —
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Table 4.3: Impacts of Changes in the Flooding on the Features

Qualitative Description of Hydrology
Feature I h — -
Climate Change Impacts | Alleviation threshold | Adaptation threshold
duration (summer)': single exposure
0 max duration — event (drying out of
single exposure channel): 50 days
event (drying out of | 0 cumulative duration
channel): 70 days of exposure: 50
0 cumulative duration days.
of exposure: 70 o Threshold flood
days duration (autumn)':
e Threshold flood 0 max duration —
duration (autumn)': single exposure
0 max duration — event (drying out of
single exposure channel): 10 days
event (drying out of
channel): 25 days
e Threshold flood
duration (winter)": ) Thres.hold ﬂOOd I
0 max duration — duration (Wlnter) :
single exposure 0 Isrl.lsxlglér;tloos?lr_e
event (drying out of & P
channel): 20 days event (drying out of
0 cumulative duration channel). 30 da}{s
of exposure: 40 O cumulative duration
davs ’ of exposure: 50 days
+ Threshold flood * Threshold flood
duration (spring)': duration (spring)':
o max duration — 0 max duration -
single exposure single exposure
event (drying out of event (drying out of
channel): <7 days channel).: <10 dgys
. o cumulative duration | © cumulative duration
Higher peak flows could of exposure: <12 of exposure: <15
Rivers/streams/ increase erosion, lower days p ’ days
ditches/rhynes flows during drier « Threshold flood ¢ Threshold flood

periods could increase
sedimentation

duration (summer)":
0 max duration —
single exposure
event (drying out of
channel): <7 days
0 cumulative duration
of exposure: <12
days
e Threshold flood
duration (autumn)':
O max duration —
single exposure
event (drying out of
channel): <7 days
0 cumulative duration
of exposure: <12
days

duration (summer)':
0 max duration —
single exposure
event (drying out of
channel): <10 days
O cumulative duration
of exposure: <15
days
o Threshold flood
duration (autumn)':
0 max duration —
single exposure
event (drying out of
channel): <10 days
0 cumulative duration
of exposure: <15
days

Swamp and fen

Periodic inundation up to
200mm typical for
habitat'

Unpredictable inundation
leads to reduction in
species diversity

No threshold data
found

No threshold data
found
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Table 4.3: Impacts of Changes in the Flooding on the Features

Qualitative Description of Hydrology
Feature . — -
Climate Change Impacts | Alleviation threshold | Adaptation threshold
1:5 13
. 3 N
(fre‘silﬁz z{l;e}rlg;l ru(\)/ial) (freshwater/pluvial)®
1:50 (tidal) 1:10 (tidal)

Threshol d flood e Threshold flood

° . : 1
duration (winter)': duration (winter) :

0 max duration of . 0 max duration of
surface flooding sur.face ﬂOOdmg
episode covering episode covering
>10% of area: 10-18 | 1070 of area: =35
days days . .

o0 cumulative duration | © cumulative duration
of flooding during of flooding during

Unpredictable inundation season: 35-45 days . ;,?:;?1&2630(1?5'
favours resilient o Threshold flood duration (sprin )1_
colonisers, leads to duration (spring)': 0 max d ratipn ‘% '
reduction in species 0 max duration of surfacz ﬂog dig
diversity surface flooding episode coveri ng
Breeding waders episode covering >I; 0% of arca: El ’
vulnerable to winter >10% of area: 7-12 days ’ '

Wet grassland of ﬂoqdmg .recziucmg prey days . . 0 cumulative duration

. availability 0 cumulative duration . .
high value for o . . . of flooding during
= Sensitive to flooding, of flooding during

wildlife L > season: >45 days.
with risk of long-lasting season: 18-30 days « Threshold flood
decline in species-rich o Threshold flood duration (summer)':
communities even if duration (summer)': o II:;IX duratign of '
hydrological conditions 0 max duration of rface floodin
are restored to pre-flood® surface flooding sui ((:16 03 i ng
Deposition of nutrients episode covering iﬁ g; z fc greea' 52 0
during flooding can have >10% of area: 3-7 davs ’ '
significant impact* days s .

o cumulative duration | © cumulat%ve durgtlon
of flooding during of flooding during
scason: 9-14 days season: >60 days.

. Threshold flood | * Threshold flood
duration (autumn)': duration (autumn) :

0 max duration of . 0 max duration of
surface flooding sur.face ﬂ°°dl9g
episode covering episode covering
>10% of area: 7-12 >10% of area: >14
days - days

o cumulative duration | © cumulative duration
of flooding during of flooding during
season: 16-24 days season: >35 days

1:5 1:3 (freshwater/pluvial)
(freshwater/pluvial) 1:10 (tidal)
whole year or 1:3
summer (April- e Threshold flood
Wet grassland of Unpredictable inundation October) duration (winter)":
low value for Increased run-off from 1:50 (tidal) 0 max duration of
wildlife high intensity rainfall surface flooding

e Threshold flood
duration (winter)':

0 max duration of
surface flooding

episode covering
>10% of area: >18
days

0 cumulative duration
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Table 4.3: Impacts of Changes in the Flooding on the Features

Qualitative Description of

Hydrology

Feature . — -

Climate Change Impacts | Alleviation threshold | Adaptation threshold
episode covering of flooding during
>10% of area: 21-35 season: >45 days.
days o Threshold flood

0 cumulative duration duration (spring)':
of flooding during 0 max duration of
season: 40-60 days surface flooding

e Threshold flood episode covering
duration (spring)': >10% of area: >12

0 max duration of days
surface flooding O cumulative duration
episode covering of flooding during
>10% of area: 5-12 season: >30 days.
days o Threshold flood

0 cumulative duration duration (summer)':
of flooding during 0 max duration of
season: 30-45 days surface flooding

e Threshold flood episode covering
duration (summer)': >10% of area: >7

0 max duration of days
surface flooding O cumulative duration
episode covering of flooding during
>10% of area: 8-20 season: >14 days.
days o Threshold flood

0 cumulative duration duration (autumn)':
of flooding during 0 max duration of
season: 30-60 days surface flooding

e Threshold flood episode covering
duration (autumn)': >10% of area: a>12

0 max duration of days
surface flooding O cumulative duration
episode covering of flooding during
>10% of area: 7-14 season: >24 days
days

0 cumulative duration
of flooding during
season: 35-55 days

Wet heath and }anredlctable }nupdatlon No threshold data No threshold data
eads to reduction in
purple moor grass L found found
species diversity
Unpredictable inundation
(wet woodland does well
with annual winter
Woodland/ inundation, summer
hedgerow/line of inundation 1:5 years)' No threshold data No threshold data
trees/scrub/brack Extreme events (flood) found found
en may lead to loss of

landscape quality and/or
landscape context
through loss of old trees

Key references (quantified/threshold changes):
! Environment Agency (2004): Ecohydrological Guidelines for Lowland Wetland Plant
Communities, Final Report, December 2004.
The effects of lowland wet grassland on soil macro invertebrate prey of
breeding wading birds, Journal of Applied Ecology, 38, pp320- 33.
3 Cranfield University (2005): Response of Grassland Plant Communities to Altered Hydrological
Management, Defra Research Report BD1321, June 2005.

2 Ausden et al (2001):
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Table 4.3: Impacts of Changes in the Flooding on the Features

Qualitative Description of Hydrology

Feature . — -
Climate Change Impacts | Alleviation threshold | Adaptation threshold

Gowing DJG et al (2002): Water Regime Requirements and the Response to Hydrological
Change of Grassland Plant Communities Institute of Water and Environment, Silsoe.
General references (qualitative/descriptive changes):
Natural England (2009): Responding to the Impacts of Climate Change on the Natural
Environment: Dorset Downs and Cranborne Chase, 31 March 2009.
For more detailed list of references and research reviewed, see Annex 4

4.5 Other Impacts Associated with Climate Change

Table 4.4: Impacts of Other Changes on the Features

Feature Qualitative Description of Climate Change Impacts

e Risk of increased diseases and pests
e SW England becomes better place to grow crops than SE England

Cereal crops e  Change to biofuels could have impact on invertebrates
o Expansion into biofuels could result in monocultures (sterilising effect on

landscape)

Dry grassland of | ¢  Risk of increased diseases and pests

high value for e  Species-rich grassland may be more resilient to change, but take longer to

wildlife recover

Dry grassland of

low value for e Risk of increased diseases and pests

wildlife

Lakes/ponds . Riskiof increased diseases pests (including Aedes mosquitos) and invasive
species

1(1) rchards and e Risk of increased diseases and pests

orticulture
Other (roads and | « Increased pressure on resources, e.g. water
settlements) o Disruption to services

Peat works and

e None identified
bare ground

Reedbeds o Risk of increased diseases, pests and invasive species

Rivers/streams/ e Risk of increased diseases, pests (including Aedes mosquitos) and invasive
ditches/rhynes species

Swamp and fen o Risk of increased diseases, pests

o Risk of increased diseases, pests, invasive species
e Breeding waders vulnerable to:

Wet grassland of . .
high value for - phepologlcal miscues
wildlife - habitat changes in structure and hydrology
«  Winter birds may over-winter closer to breeding grounds
o Long-distance migrants most vulnerable
Wet grassland of
low value for o Risk of increased diseases and pests
wildlife
Wet heath and o Risk of increased diseases and pests
purple moor grass
Woodland ¢ Qualitative change in woodland communities, especially ground flora (more
/hedgerow/line of shading from larger leaves and longer growing season).
trees/scrub and o Risk of increased diseases and pests (e.g. Phytophora spp. on Alder)
bracken o  Potential change in hedgerow plant composition
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Table 4.4: Impacts of Other Changes on the Features

Feature

Qualitative Description of Climate Change Impacts

General references (qualitative/descriptive changes):

Natural

England (2009): Responding to the Impacts of Climate Change on the Natural

Environment: Dorset Downs and Cranborne Chase, 31 March 2009.
Warwick HRI (2008): Vulnerability of UK Agriculture to Extreme Events, Research Report

AC0301

to Defra, Final Report.

For more detailed list of references and research reviewed, see Annex 4

4.6

Overall Estimate of Sensitivity of the Features

To assess the implications of the climatic and environmental changes, it is
necessary to identify how sensitive each of these features is to the magnitude
of the possible changes. Tables 4.1 to 4.4 describe the conditions under which
each feature may be affected. The features may change in quality or type if
future conditions lie outside optimum conditions. By analysing the conditions
under which the features are affected and the projected climatic changes (as
described in Section 3.1), each feature is assigned a rating to reflect its likely
sensitivity:

« highly sensitive (Hs): new conditions approach (or recede from) limits to
viability for the feature: [ ]

. slightly sensitive (Ss): new conditions approach (or recede from)
optimum conditions for the feature — is temperature or rainfall a limiting
factor?:

. resilient (Re): feature is able to absorb the disturbance while retaining the
same basic structure and ways of functioning, and has the capacity to adapt
to stress and change®: []

. robust (Ro): feature is able to cope with or recover from the change®: [ ]

Due to seasonal differences in the climate change variables and the likely
response of the features to those variables, each feature is assigned a seasonal
sensitivity rating. The results of the analysis are shown in Table 4.5. The
table shows the change in temperature and precipitation from the UKCP data.
The sensitivity of the features to changes in precipitation also includes an
assessment of the possible change in the water table to reflect how changes in
temperature and precipitation might affect water availability. It is important to
remember when considering the sensitivity ratings assigned that that the
confidence levels of the UKCP09 data may mean that seasonal data are less
reliable projections of the future than annual data. Many of the features are
also highly sensitive to both trend changes in hydrology, and to extreme flow
events (drought / flood). Hydrology in the Brue Valley (considered here to be
the flow of water) is heavily managed, and is therefore only partly related to
incident rainfall (precipitation). Annex 6 provides the detail from which this

Based on the definition in the UKCP glossary:
http://ukclimateprojections.defra.gov.uk/content/view/514/690/
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analysis is derived and the justification behind the sensitivities that have been

assigned.
Table 4.5: Sensitivity of the Features to the Projected Climate Change Effects (2040-2069)
Climate 10% Probability 909% Probability
Feature | Change
Effect S S A W S S A W
Temperature N.4°C | M.4°C | PLE°C | M.3°C | D3.6°C | PN5.2°C | N.2°C | M3.5°C
Ss Ss Ss Ss Ss Ss Ss Ss
Precipitation V7.9% | Y46% | v4.7% | V1.2% | N.6% | N.3% | P5% | D27%
Ss Hs Ss Re Ss Ss Ss Ss
Cereal Mncrease in flood risk of up to 36%
crops Flooding WV Reduction in flood risk of up to 8% (but much smaller increase in risk on
(freshwater) Re less extreme events)
Ss
Flooding Saline flooding
(tidal) Hs
Temperature MN1.4°C | N1.4A°C | N.8°C | N.3°C | N3.6°C | N5.2°C | M4.2°C | MN3.5°C
Re Re Re Re Ss Ss Ss Re
o V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | D5% | D27%
Dry land Precipitation Ss Ss Ss Ss Ss Ss Ss Re
g;asshainh Mncrease in flood risk of up to 36%
value f% . Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
S (freshwater) Re less extreme events)
wildlife Hs
Flooding Saline flooding
(tidal) Hs
MN.4°C | N1.4°C | NLE°C | M.3°C | N3.6°C | N5.2°C | M4.2°C | M3.5°C
Temperature Re Re Re Re Ss Ss Ss Re
o V7.9% | Y46% | v4.7% | V12% | N.6% | N.3% | DM5% | D27%
grra};slan d Precipitation Hs Hs Hs Ss Ss .Ss ' Ss Ss
of  low . o ' Mncrease in ﬂood. risk of up tq 36%
value for Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
e (freshwater) Re less extreme events)
wildlife 3
Flooding Saline flooding
(tidal) Hs
Temperature MN1.4°C | N1.A4A°C | N.8°C | NM.3°C | N3.6°C | N5.2°C | PN4.2°C | MN3.5°C
Ss Ss Re Re Ss Ss Ss Ss
Precipitation V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | M5% | D27%
Ss Hs Hs Ss Re Re Re Re
Lakes/ Mncrease in flood risk of up to 36%
ponds Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
(freshwater) Re less extreme events)
Re
Flooding Saline flooding
(tidal) Hs
MN.4°C | N1.4°C | NLE°C | M.3°C | N3.6°C | N5.2°C | M4.2°C | PN3.5°C
Temperature Ss Ss Ss Ss Ss Ss Ss Ss
Precipitation V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | DM5% | D27%
Orchards Ss Hs Re Re Re Re Re Re
and Mncrease in flood risk of up to 36%
horti- Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
culture (freshwater) Re less extreme events)
Ss
Flooding Saline flooding
(tidal) Hs
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Table 4.5: Sensitivity of the Features to the Projected Climate Change Effects (2040-2069)
Climate 10% Probability 90% Probability
Feature | Change
Effect S S A w S S A W
Temperature N.4°C | MA4°C | MLEC | M3°C | D3.6°C | PN5.2°C | M.2°C | M3.5°C
Ro Ro Ro Ro Re Ss Re Re
Precipitation V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | D5% | D27%
Ro Ss Ro Ro Re Re Re Ss
Other Mncrease in flood risk of up to 36%
(roads) Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
(freshwater) Ro less extreme events)
Ss
Flooding Saline flooding
(tidal) Hs
MN.4°C | N1.4°C | NLE°C | M.3°C | N3.6°C | N5.2°C | M4.2°C | M3.5°C
Temperature Re Re Re Re Re Ss Ss Re
o V7.9% | Y46% | v4.7% | V12% | N.6% | N.3% | P5% | D27%
Precipitation
Other Re Ss Re Re Re .Re : Ss Ss
(settle- Mncrease in flood risk of up to 36%
Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
ments)
(freshwater) Re less extreme events)
Ss
Flooding Saline flooding
(tidal) Hs
Temperature MN1.4°C | N1.A°C | NL.8°C | NM.3°C | N3.6°C | N5.2°C | M4.2°C | MN3.5°C
Ro Ro Ro Ro Re Re Re Re
Precipitation V7.9% | V46% | V4.7% | V12% | N.6% | N.3% | D5% | D27%
Peat Ro Ro Ro Ro Ss Ss Ss Ss
works Mncrease in flood risk of up to 36%
and bare | Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
ground (freshwater) Ro less extreme events)
Ss
Flooding Saline flooding
(tidal) Ss
MN.4°C | N1.4°C | NL8°C | M.3°C | MN3.6°C | N5.2°C | M4.2°C | M3.5°C
Temperature Re Re Re Re Re Re Re Re
Precipitation V7.9% | Y46% | v4.7% | V12% | N.6% | N.3% | D5% | D27%
Ss Ss Ss Ss Re Re Re Re
Reed- MIncrease in flood risk of up to 36%
beds Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
(freshwater) Re less extreme events)
Re
Flooding Saline flooding
(tidal) Ss
Temperature MN1.4°C | N1.A4A°C | N.8°C | NM.3°C | N3.6°C | N5.2°C | M4.2°C | MN3.5°C
Ss Ss Re Re Ss Ss Ss Ss
Precipitation V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | M5% | D27%
Rivers/ Ss Hs Hs Ss Re Re Re Re
streams/ Mncrease in flood risk of up to 36%
ditches/ | Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
rhynes (freshwater) Re less extreme events)
Re
Flooding Saline flooding
(tidal) Ss
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Table 4.5: Sensitivity of the Features to the Projected Climate Change Effects (2040-2069)
Climate 10% Probability 90% Probability
Feature | Change
Effect S S A w S S A w
Temperature N1.4°C | N1.4°C | MLE°C | M.3°C | D3.6°C | PN5.2°C | M.2°C | P3.5°C
Re Re Re Re Ss Ss Ss Ss
Precipitation V7.9% | Ya6% | V4.7% | V1.2% | N7.6% | N9.3% | M5% | P27%
Hs Hs Hs Hs Re Re Re Re
Swamp MIncrease in flood risk of up to 36%
and fen Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
(freshwater) Re less extreme events)
Re
Flooding Saline flooding
(tidal) Hs
MN.4°C | N1.4°C | NLE°C | M.3°C | N3.6°C | N5.2°C | N4.2°C | M3.5°C
Temperature Re Re Re Re Ss Ss Ss Re
o V7.9% | Y46% | V4.7% | V12% | N.6% | N.3% | P5% | D27%
;\r]ae:slan d Precipitation Hs Hs Hs Hs Ss Ss Ss Ss
of high . o ' Mncrease in ﬂood. risk of up tq 36%
value for Flooding WV Reduction in flood risk of up to 8% (but much smaller increase in risk on
e (freshwater) Re less extreme events)
wildlife Ss
Flooding Saline flooding
(tidal) Hs
Temperature MN1.4°C | N1.4°C | NL8°C | N.3°C | MN3.6°C | N5.2°C | N4.2°C | N3.5°C
Re Re Re Re Ss Ss Ss Re
Wet Precipitation V7.9% | Ya6% | V4.7% | V1.2% | N7.6% | N9.3% | M5% | M27%
grassland Hs Hs Hs Hs Ss .Ss . Ss Ss
of  low . o . Mncrease in ﬂood. risk of up tq 36%
value for Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
S (freshwater) Re less extreme events)
wildlife Ss
Flooding Saline flooding
(tidal) Hs
MN.4°C | N1.4°C | NLE°C | M.3°C | N3.6°C | N5.2°C | M4.2°C | P3.5°C
Temperature Re Re Re Re Ss Ss Ss Ss
Wet Precipitation V7.9% | Y46% | v4.7% | V12% | N.6% | N.3% | D5% | D27%
heath Hs Hs Hs Hs Re Re Re Re
and MIncrease in flood risk of up to 36%
purple Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
moor (freshwater) Re less extreme events)
grass Re
Flooding Saline flooding
(tidal) Hs
Temperature MN1.4°C | N1.4°C | NL8°C | N.3°C | MN3.6°C | N5.2°C | N.2°C | N3.5°C
Wood Ss Ss Ss Ss Ss Ss Ss Ss
land/ Precinitation V7.9% | V46% | V4.7% | V12% | N.6% | N.3% | M5% | D27%
hedge P Ss Ss Ss Ss Ss Ss Ss Ss
row/line Mncrease in flood risk of up to 36%
of trees/ | Flooding VReduction in flood risk of up to 8% (but much smaller increase in risk on
scrub (freshwater) Re less extreme events)
and Ss
bracken | Flooding Saline flooding
(tidal) Hs
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5.1

STORYLINES

Introduction

This Section provides the storylines for each feature. Each storyline is
structured as follows:

« brief description of the current use, or baseline;

. an overview of the impacts of climate change;

. assessment of the implications of climate change for people and the
environment. This looks at the implications before any adaptation
measures could be taken. It is important to note that a negative impact on
one feature or service may have benefits for others. The colours included
in each storyline describe the effects of climate change on the feature in
terms of ability to deliver ecosystem services and other benefits.
(Implications arising from changes from one feature to another are
described in Sections 6 and 7).

. identification of adaptation options and responses. This identifies different
adaptation measures that could be used as well as any new opportunities
that could be exploited under each of the four socio-economic scenarios. It
also summarises changes to land use, environmental quality of the feature
and socio-economic impacts (jobs, income and skills) that could occur as a
result of climate change and any adaptation options that are taken. The
10% and 90% climate change probabilities are assessed separately to
reflect the different implications and adaptation measures that might be
required.

« Summary of changes in land use following adaptation. This provides an
indication of the projected change in area of the feature as a result of
adaptation to climate change.

One storyline is provided for each feature, with each storyline designed as a
standalone description of the impacts that could occur as a result of climate
change and then how those impacts could be reduced through the use of
adaptation measures:

« cereal crops (covering land where cereal crops are grown as part of a
rotation);

o dry grassland of high value for wildlife;

o dry grassland of low value for wildlife;

. lakes and ponds;

« orchards and horticulture;

o other (settlements and roads);

« peat works and bare ground;

o reedbeds;

« rivers, streams, ditches and rhymes;

o swamp and fen;

o wet grassland of high value for wildlife;

« wet grassland of low value for wildlife;

« wet heath and purple moor grass; and

« woodland, line of trees, hedgerow and scrub and bracken.
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Cereal Crops

Current use (baseline)

Cereal crops make up 4% of the current
land use covering 381 ha. The dominant
arable crops are cereals, particularly
winter wheat and fodder maize.

It is estimated that around 11 FTE jobs
are associated with cereal farming® (out
of a total of around 540 for agriculture in
the area), and that gross income from
cereal crops is around £300,000 per
annum®.

Impacts of climate change

The graph below shows changes in temperature and precipitation changes

under the high emissions scenario, by season.
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= Temperature Spring
——Temperature: Summer
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10% 30% 50% 70%
Probability (High Emissions)

The table below uses thresholds to identify the impacts on cereal crops under
the high emissions scenario, based on how temperature, precipitation and
flooding change with time at the 10% and 90% probability levels. The impacts

are colour coded as follows:

. significant negative impacts: .

. medium/unknown negative impacts: [_]

. low/negligible impacts:

- medium/unknown positive impacts:[] ;

. significant positive impacts: .

Based on Annual Labour Units from Defra Farm Accounts for 2009/10.
Based on data on output from cereal farms from Defra Farm Accounts for 2009/10.

90%

and

20%

-20%

-50%

Change in Precipitation (%)
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Change Thresholds Impacts without adaptation
Combination of change in
1° to 3°C increase could increase yields | temperature and precipitation could
of maize and wheat and result in earlier | resultin:
Change in maturity, but >3°C increase could cause . 10% probability:
temperature stress and yield reductions. ' °p Y-
b Reduced frost damage, but higher o reduction in yields of
temperatures may affect ability to flower winter wheat crops by
in spring, germination and maturing 14%
0 possible slight increase
in maize crop
Increased rainfall in summer will reduce | * 90% probability: oo
. d for irrigation and could increase 0 no change in ylelds_ of
Change in nee 9 ; X winter wheat or maize
rainfall y|elds Decreased _ral_nfal_l In summer may 0 reduction in irrigation
increase need for irrigation, or without requirements for winter
irrigation, would reduce yields wheat of 33 mm
Increase in frequency of fluvial or pluvial | Land use change from cereals, e.g.
floods would make cereal farming more | 0 grassland, swamp, scrub, peat
Change in difficult. Competition from developments | €xtraction, etc.
flood risk for scarce resources for flood protection.
Marginal land may no longer be worth
farming for arable. Crop damage would become more
frequent (although short duration,
shallow flooding may have little
impact)
e 10% probability:
o0 slightly drier autumn may
Other Autumn _cultivations may be affected by benefit cultivations
impacts wetter winters and summers. < 90% probability:
Increased risk of pests and diseases o 15% increase in autumn
rainfall may affect
cultivations

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts
described above without any adaptation measures being used. The impacts
are colour coded using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Reduction in farm incomes by £140 per ha
Reduction in yields of winter wheat crops per year, or £53,000 over area currently
by 14% due to reduced rainfall used for cereal crops’. This could result in

the loss of 1.3 FTES®

Assumes that 60% of the arable area is used for winter wheat (229 ha), 40% for
maize (152 ha) (based on agricultural census data for Sedgemoor and Mendip).
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Possible slight increase in maize crop

No significant change in farm incomes

Slightly drier autumn may benefit
cultivations...but see impacts below due to
pluvial flooding

Possible slight reduction in labour costs

Change in cropping patterns

Implications depend on detailed response,
including for biodiversity (e.g. farmland
birds)

Drier soils increase risk of pluvial flooding
due to increased runoff. Impacts will
depend on timing of flooding, with
increased autumn/winter flooding likely to
affect farming activities and could reduce
opportunities to grow winter crops

Increased costs associated with cultivation
and planting, with reduction in opportunities
for ploughing and drilling of crops. This
could reduce attractiveness of winter
cereals

90% probability (10% chance that climate change will result in higher temperatures and

increased precipitation)

No change in yields of winter wheat or
maize

No significant change in farm incomes

Reduction in irrigation requirements for
winter wheat of 33 mm

Possible slight reduction in irrigation costs
(where incurred)

15% increase in autumn rainfall may affect
cultivations

Possible increase in labour costs and may
affect profitability of crops

Rising water tables may make cereals
unviable in some areas

Reduced yields due to waterlogging of
soils. Increased risk of pluvial and fluvial
flooding (but change may bring
environmental benefits to biodiversity, peat
conservation (assuming not extracted) and
GHG management)

Change in flood risk

Increased risk of freshwater flooding due to
increased precipitation overall and
increased amount of precipitation on wet
days. Land use change from cereals may
arise through active transformation (e.g.
convert to grassland) or through passive
change (e.g. natural change to scrub /
swamp)

Implications will depend on the evacuation
of water from areas under cereal crops.
Potential increase in biodiversity, water
quality, floodplain function, decrease in
GHG / nutrient inputs / emissions (change
to peat extraction though would be
negative)

Uncertainty over long-term viability of
cereal farming may lead to variable
management from year to year

Negative impacts on biodiversity and other
qualities that depend on long-term stable
management to accumulate benefits

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time.
The table below looks at the adaptations available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation
options are sufficient to alleviate adverse implications, or to make the most of

. full-time equivalent

Calculated used Econi (online input-output multiplier model for Somerset). FTE is

A full description of the scenarios is given in Section 3 (and Annex 5).
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opportunities associated with climate change for the use of the land for cereal
crops. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment w USE of new :
technology/techniques
& change in activity @ move to more profitable activity
N increase in activity P move to funding for
(intensification) environmental improvements
decrease in activity o . .
4 (extensification) % application of existing skills
0 no adaptation taken (or needed) & development of new skills
10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)
Implications Reduction in farm incomes by £140 per ha, or £53,000 over area currently used for
without cereal crops. This could result in the loss of 1.3 FTEs. No impact on maize crops
adaptation although labour costs for cultivations may reduce slightly when conditions are drier in
autumn/winter but could increase due to heavier rainfall on wetter days
Adaptation World Markets Provincial Global Sustainability | Local
responses Scenario Enterprise Scenario Stewardship
under... Scenario Scenario
Adaptation £ & o i
actions More investment | Lack of Micro-management of | Need for local
in water coordinated water levels likely to crops may result
management to management reduce, so farmers are | in intensification
provide water to may mean there likely to move to crops | in crop growth
wheat crops is limited that are less likely to where water is
when it is needed | opportunity for be affected by drier available. Wetter
and to allow irrigation, so summers / flooding. days in autumn/
evacuation of farmers are likely | This could also affect winter and more
water during to move to crops | ability to evacuate piecemeal
times of high that are less likely | water on wetter days approach to
rainfall and to be affected by | (autumn/ winter) and drainage may
runoff. Higher drier summers. could result in move to | make cereal
profits from This may include | spring crops crops unviable in
arable crops a move away some areas, with
mean some from winter crops move to more
grassland is due to impact of flood resilient
cultivated for wetter days on crops
cereals access to fields
for ploughing and
drilling. Potential
to increase area
of arable crops
through
cultivation of
grasslands
— -
Opportunities 6/ f s Aand ¥ S
S€ of new Potential to move | Farmers may look for | Crops grown are
technology to i i targeted to local
breed wheat to new, more aIternatlv_g funding g
- profitable crops opportunities, such as | demand so could
varieties that are o ide basis for
high yielding in and crops that agri-environment provi
drier conditions can be planted payments. Search for local pressure for
earlier or later to | new crops with sustainable crops,
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and/or more
resilient to
occasional, short
duration flooding

avoid risk that soil
is too wet

multiple benefits (high
yield/low input/flood
tolerant, etc.), or
change in land use

through a move
towards more
mixed farming,
increasing flood
resilience overall

After May be move Move towards Move to maize or land | May be some
adaptation — towards maize maize and other uses supported by intensification but
changes in crops if drier crops better agri-environment on small scale
land use summers become | suited to drier payments. Potential to | and only where
more common. conditions, also move to energy sufficient water is
Potential to also especially crops crops readily available
move to energy that are more in spring/summer.
crops. Increase in | resilient to short Potential to also
cereal crops likely | duration flooding, move to energy
to be at expense | or can be planted crops, with
of grassland earlier (or later). increase in area
Cultivation of under cereal
grasslands crops due to
move to mixed
farming
After Unlikely to be any | Environmental Environmental costs of | Limited negative
adaptation — significant costs of new new crops low due to impact where
environmental | change since crops high due to | technological there is
changes cultivation will be | minimal advances. intensification;
on lowest value regulatory regime | Environmental gains limited benefits
grasslands and loss of arising from land use from niche low-
grasslands. This | changes input farms. This
could result in could result in
fragmentation of fragmentation of
existing habitats, existing habitats
especially where (although will not
land is converted affect higher
to cereal crops quality areas)
After Increase in area Significant Job losses and Some additional
adaptation — of cereal crops increase in area reductions in income jobs may be
socio- could create new | of cereal crops would be mostly created through
economic jobs could create and | avoided small increase in
changes support a large area of cereal

number of jobs

crops. May also
be an increase in
new skills

90% probability
increased preci

(10% chance that climate change will result in higher temperatures and

itation)

Implications No significant change in farm incomes, or number of employees, although labour
without costs of cultivations may increase in wetter autumns. Risk of freshwater flooding
adaptation increases (both pluvial and fluvial)

Adaptation World Markets Provincial Global Sustainability | Local
responses Scenario Enterprise Scenario Stewardship
under... Scenario Scenario
Adaptation £ 0 4 4

actions More investment | No significant May be move to more | Water

in water
management
techniques to
help evacuate
water more
quickly, helping to
reduce any
increase in flood

adaptation taken.
Risk of flooding
increases and
could affect
incomes in some
years (when
flooding affects
planting of crops

sustainable crop
growth with reduced
inputs, reducing level
of intensification. This
may help reduce the
impacts from short
duration flooding

management at
catchment scale,
run by farmers for
farmers to
evacuate water
along less
damaging routes
will reduce impact
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risk. Investment
in new ditches on
highest/driest
land could permit
cultivation of

or yield).
Increased
cultivation of
grassland may
make farmers

on cereal crops

grasslands more susceptible
to loss of crop (or
yield) due to
flooding
Opportunities N ~ = =
Developmgnt of Appllcatlon of Development of new Move to more
new _te_ch_nlques skills that farmers skills to evacuate mixed farming
to minimise alread_y have to water quickly to practices, with
labour cost chan_g_mg prevent damage to opportunity to
changes in wetter pondlt]ons, crops. Managed develop new
weather, and to including move to change in land use — skills. Localised
help evacuate more reS|I_|ent floodplain function and | land use change
water_qwckly crops. Private low-input farming in response to
foI.Iowmg heavy payments for prioritised flooding
rainfall landowners to
help manage
local flooding
After Potential increase | Localised land Shift in land use to May be
adaptation — in area due to use change in extensive floodplain reorganisation of
changes in cultivation of response to management fields due to
land use highest/driest flooding, with move to mixed
grasslands and cereals being farming, with
additional concentrated on small increase in
drainage activity higher/drier land area used for
cereal crops (from
grassland)
After Increased Patchy benefits / | Significant benefits May be small
adaptation — drainage may losses, although from restored benefit, but will
environmental | affect adjacent there is floodplain function and | depend on
changes habitats and ditch | significant low-input farming practices.
flora/fauna potential for management. There Benefits may be
habitat may be opportunities patchy
fragmentation to link habitats
due to minimal together and/or modify
regulatory where cereal crops are
control, and loss | grown. Move to areas
of grasslands more naturally suited
to arable production
After Increase in area Large increase in | No significant benefits | May be (small)
adaptation — of cereal crops area of crops or losses increase in skills
socio- could create new | could create new due to change in
economic jobs jobs farming type
changes

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high
value for wildlife, taking account of adaptation measures. The degree of
uncertainty in the projected changes is highlighted using the following colour

codings:
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. projected change is based on data: .
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario S : Enterprise Sustainability Stewardship
cenario : . !
Scenario Scenario Scenario
Current area 381 ha 381 ha 381 ha 381 ha

Probability (where the change coul
10% and 90% probabilities)

d range from that s

hown for the

Change due to:

10%

90%

10%

90%

10% 90%

10%

90%

Temperature

Precipitation
(water table)
and/or
freshwater
flooding

It is important to remember that there is a 90% chance that the climate

0 ha

0 ha

0 ha

0 ha

0 ha 0 ha

0 ha

0 ha

change effects will be greater than those described on the 10% probability,
and that there is a 10% chance that the climate change effects will be lower
than those described under the 90% probability.
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Dry grassland of high value for wildlife

Current use (baseline)

Dry grassland of high value for wildlife
makes up 1% of the current land use
covering 58 ha. It comprises species
rich grassland, including National
Vegetation Community MG5. As well as
biodiversity benefits, the grassland is
grazed and used to produce hay as feed
for livestock as part of a low input
extensive farming system. Dry
grassland of high value for wildlife
supports around 1 farming job and

provides annual income of around

£79,000 (assuming a premium of 20% over livestock grazed outside areas of high
value for wildlife). It also attracts wildlife tourists to the area, and is one of the
features supporting around 280 tourism and conservation jobs in the Somerset
Levels and Moors™

The current grassland regime receives lower water levels in winter (achieved by
pumping) and higher water levels in summer (by impounding water in the major
rivers and diverting it into rhynes).

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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10 It is not known if these are Full-Time Equivalents (FTES) or total number of jobs (which could

include part-time jobs).
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The table below uses thresholds to identify the impacts on dry grassland of high
value for wildlife under the high emissions scenario, based on how temperature,
precipitation and flooding change with time at the 10% and 90% probability levels.
The impacts are colour coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could

« Floristic changes / longer growing result in:
Change in seasons ; 10% bability:
temperature | * Competltlve/ woody species growth | * o probabiiity
P rates increase through temperature o No impacts from change
0 Lowering of water table
results in reduced
biomass
« Community change to drought e 90% probability:
resistant specialists due to summer 0 Increased temperatures
droughts in spring, summer and
« Flower-rich dry meadows (e.g. autumn could cause
MG5) vulnerable to water table rises stress to livestock
ch . and unpredictable inundation. Hard 0 Increased rainfall could
ange in . .
: to restore once changed increase biomass
rainfall LD ;
« Increased precipitation initially production...
increases productivity, but then
grasslands become less productive; o] ...but too much of an
eventual move towards swamp and increase could result in
fen (depending on water table waterlogging stress
management)
e 10% probability:

0 Occasional wetter days
in what are otherwise
much drier conditions

« Unpredictable inundation favours would result in
resilient colonisers / wetland increased run-off,

Change in grasses, leads to reduction in increasing the frequency

flood risk species diversity of localised inundation

« Potential increase in growth from silt 0 Increased frequency of
loading inundation could result
in a change in species
composition, and move
towards wetter
grassland type varieties
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e 90% probability:

0 Much wetter conditions,
and more frequent
wetter days increases
risk of pluvial and fluvial
flooding

0 Increased frequency of
inundation could result
in increased
waterlogging and move
to species that prefer
wetter conditions

« Risk of increased diseases and
pests

Other « Species-rich grassland may be

impacts
time to recover

resilient to change, but take a long 0

e 10% probability:

o Unlikely to be significant

changes

e 90% probability:
Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded

using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

Lowering of water table results in reduced
biomass

Flower rich dry meadows are maintained
through the removal of biomass, through
grazing or cutting. Reduced productivity
could reduce costs, but could also reduce
income derived from conservation
grazing/cutting. Difficulty in maintaining
wet fences also increases management
costs in Summer. Increase in GHG
emissions arising from peat mineralisation,
but mitigated by low input farming and
continuous vegetation cover.

Change in botanical communities within the
grassland

Occasional wetter days in what are
otherwise much drier conditions would
result in increased run-off, increasing the
frequency of localised inundation and
reducing access to hay meadows

Restriction of opportunities for
management of dry grassland could reduce
the environmental quality of the meadows.
This could reduce income derived from
conservation grazing/cutting. Occasional
inundation could affect the botanical
communities, although hard-baked soils
could result in more damage because of
run-off rather than waterlogging

90% probability (10% chance that climate change will result in higher temperatures and

increased precipitation)

Increased temperatures in spring, summer
and autumn could cause stress to livestock

Heat stress could be reduced by keeping
livestock on cooler, damper fields during
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the summer

Increased rainfall could increase biomass
production...

Potential benefits for livestock farmers that
could increase yields and/or reduce
cutting/management costs

...but too much of an increase, combined
with increased risk of freshwater flooding
(pluvial from more wetter days and fluvial
as a result of increased rainfall, especially
on extreme events) could result in
waterlogging stress

Reduces potential use of the land for
grazing and hay production. This could
have a significant effect on incomes for
specialist conservation graziers, with losses
of up to £20,000 summer finishing (for
beef), some of which may be offset by agri-
environment payments

Increased water tables could lead to a
decline in species typical of semi-natural
old hay meadows, potentially to
replacement with species-poor swamp

...but creates new opportunities for
important wetland habitats, including,
depending on water table management,
wet grassland of high wildlife value, or
swamp / fen habitats. These would
however take time to mature to support a
full range of species. Overall, the
biodiversity value of existing dry grassland
habitats would likely decrease, unless
change to wetter habitats were part of a
landscape-scale floodplain restoration
scheme.

Increased temperatures may enable pests
to survive (with particular impacts for
livestock)

Increases in pests and diseases could
affect livestock mortality (including the risk
of the need for culling if certain diseases
are contracted). It could also increase
veterinary costs, testing costs, etc.

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under the four different
socio-economic scenarios’. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of land for Dry grassland with high value
for wildlife. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment ~ use of new technology/techniques
< change in activity move to more profitable activity

N move to funding for environmental
improvements

{  decrease in activity (extensification) application of existing skills

0

no adaptation taken (or needed) & development of new skills

8
increase in activity (intensification) A
X

1 A full description of the scenarios is given in Section 3 (and Annex 5).

Page 78



Risk & Policy Analysts, Geckoella and Environment Systems

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Flower rich dry meadows are maintained through the removal of biomass, through

without grazing or cutting. Reduced productivity could reduce costs, but could also

adaptation reduce income derived from conservation grazing/cutting. Change in botanical
communities within the grassland expected because of reduction in reduced
productivity. Occasional wetter days reduce opportunities for management due to
run-off and localised inundation

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation 0 i 0 0

actions Drier conditions Low demand for Drier conditions Drier conditions
are not expected premium priced are not expected are not expected
to result in products may to result in to result in
significant result in significant significant change,
change, although | intensification of change, although | although there
there may be a grassland outside | there may be a may be a need to
need to replace of SSSis, need to replace replace some feed
some feed that although this may | some feed that that could be lost
could be lost with | require could be lost with | with reduced
reduced biomass. | investment in reduced biomass. | biomass. Move
Intensification is drainage to Occasional wetter | towards mixed
considered evacuate water so | days may make it | farming should
unlikely due to the | may only occur more difficult to provide ability to
premiums that where it would be | manage hay incorporate this
can be charged profitable meadows. from within the
for products Demand for farm. Local
associated with premium products | management of
‘SSSI beef’ and (SSSI beef) could | water may help
ongoing demand result in increase | manage
for these in area of feature, | occasional heavier
products. through rainfall at local
Occasional wetter management and | scale
days may make it extensification
more difficult to
manage hay
meadows

Opportunities é é é é and @
Potential to Lack of demand Potential to Potential to

increase profits
through sale of
‘SSSI beef, which
should help offset
any increase in
feed and
management
costs

for ‘'SSSI beef’
(due to its price)
means there is a
change to more
intensive, lower
priced food
production

increase profits
through sale of
‘SSSI beef’, which
should help offset
any increase in
feed and
management
costs. Increase in
costs of other
products (due to
change in the way
environmental
impacts are taken
into account)
should help make
SSSI beef much
more competitive
as a product

increase profits
through sale of
‘SSSI beef’, with
local demand for
high quality
products
potentially
extending the area
of dry grassland of
high wildlife value,
where possible
(e.g. into areas
that are more
accessible even
after short periods
of heavy rain).
Farmers learn new
skills to be able to
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manage the
grassland
appropriately

After adaptation —
changes in land
use

Potential for
expansion in area
of feature due to
increased
demand for
premium
products. There
may be
occasional
negative impacts
(loss of yield,
delays in mowing,
drying of hay due
to wetter autumn
days)

Likely that grazing
will continue, but
inputs of fertiliser,
etc. will be used
to allow more
livestock to be
grazed on the
same area of
land. Occasional
wetter days may
mean livestock
need to be moved
or kept indoors for
short periods

May be increase
in management of
land to support
delivery of SSSI
beef, with
potential for
significant
national (and
even international
demand). This
could lead to an
increase in the
area of dry
grassland,
especially if this
will improve
access and
reduce the
implications of
occasional wetter

May be increase in
management of
land to support
delivery of SSSI
beef, but may be
limited due to local
demand. Move to
mixed farming
should have little
impact on hay
meadows;
occasional wetter
days may require
flexibility in timing
of activities and
could affect overall
costs on the farm

days
After adaptation — | MG5 grasslands Loss of MG5 MGS5 grasslands MG5 grasslands
environmental continue to be grasslands, continue to be continue to be
changes supported by land | replaced with supported by land | supported by land

use and unlikely
to be significantly
affected by drier

species that
prefer nutrient rich
conditions. This

use and unlikely
to be significantly
affected by drier

use and unlikely to
be significantly
affected by drier

conditions. will increase conditions. May conditions.

Occasional wetter | habitat be anincrease in | Occasional wetter

days in what are fragmentation. the area under days may result in

overall drier Areas within dry grassland, change in timing of

conditions are SSSis will be because of activities, but

unlikely to have a | maintained where | demand for SSSI | overall area and

significant effect. possible and beef. This could quality of

No significant where funded help reduce grassland is not

change in terms habitat predicted to

of fragmentation fragmentation change. May be
small change in
habitat
fragmentation, but
this will depend on
local management
of land

After adaptation — | Increase in area Intensification Move to Maybe small

socio-economic
changes

likely to result in
significant
increase in jobs to
manage feature

may create new
jobs, but area
affected (and
hence numbers)
will be small (<1
job)

increased area of
dry grassland of
high value for
wildlife could
increase number
of conservation/
management jobs

increase in the
number of jobs,
with mixed farmers
learning new skills
to enable
appropriate land
management to
continue

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications
without

Increased precipitation result in greater risk of freshwater flooding and/or
waterlogging of soils so reduces potential use of the land for grazing and hay
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adaptation

production. This could have a significant effect on incomes for specialist
conservation graziers, with losses of around £20,000 per year summer finishing
(for beef), some of which may be offset by agri-environment payments. Increases
in pests and diseases could affect livestock mortality and increase veterinary
costs, testing costs, etc.
Increased water tables could lead to a decline in species typical of semi-natural
old hay meadows, potentially to replacement with species-poor swamp...but this
creates new opportunities for important wetland habitats, including wet grassland
of high wildlife value, or swamp / fen habitats. Overall, the biodiversity value of
existing dry grassland habitats is likely to decrease, unless a change to wetter
habitats was part of a landscape-scale floodplain restoration scheme.

Adaptation
responses
under...

World Markets
Scenario

Provincial
Enterprise
Scenario

Global
Sustainability
Scenario

Local
Stewardship
Scenario

Adaptation
actions

£

More investment
in water
management and
drainage to help
maintain land for
livestock grazing/
hay production
and biodiversity
and to evacuate
floodwaters/runoff
more rapidly.
Intensification is
considered
unlikely due to the
premiums that
can be charged
for products
associated with
‘SSSI beef and
ongoing demand
for these
products, and the
increased
difficulty of
drainage for more
intensive grazing

&

Look for new
approaches to
farming in much
wetter
environment or
focus effort onto
smaller areas of
land that are
easier to drain
(with those areas
being drained and
farmed more
intensively)

&

Move to land uses
that are more
resistant to wetter
conditions, with
sustainable
floodplain
management to
provide grazing
areas where this
is possible

£and ¥

Wetter conditions
need local
investment in
water
management, but
overall there is a
reduction in dry
grassland and
move to wetter
grasslands in line
with the change in
climatic conditions

Opportunities

£

Use of agri-
environment
payments to help
maintain
management of
land for
biodiversity value
(but may be move
to wetter
grasslands),
where possible,
selling products
as organic to
maximise profits,
including use of
increased

X

Application of
existing skills to
more intensively
drain and farm
land where it is
most profitable to
do so. Other
areas would be
abandoned so dry
grassland areas
would be lost
(replaced by
unmanaged
floodplain)

Y )

Agri-environment
payments used to
help deliver
environmental
benefits, including
opportunities to
create high value
wet grasslands
and more
sustainable use of
the floodplain
(with potential
move to
restoration of
floodplain
function)

<

Investigation into
potential for new
crops (e.g.
watercress) or
move to wet
grassland as soils
become
increasingly
waterlogged
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biomass

After adaptation —
changes in land
use

Investment in
water
management
maintains feature,
and is part paid
for through higher
profits from
increased
biomass, organic
produce and agri-
environment
payments.
Potential to
increase area in
driest fields
(previously dry
grassland of low
value), due to
premiums that
can be charged,
but opportunities
will be limited due
to the overall
wetter conditions

Increased
drainage of land
where least
investment is
required. Change
to wet grassland
or swamp/fen
where it is not
profitable to drain
and farm,
although some
grazing may be
able to continue
on wet grassland

Change in land
use in some
areas to flood
tolerant uses,
others maintained
where water table
allows, change
may also include
areas previously
under arable.
Drier areas more
likely to become
of higher value
due to sustainable
land management

Change to crops,
or grasses that
grow better under
increasingly
waterlogged
conditions.
Reduction in
livestock numbers,
but on drier fields,
the wildlife value is
likely to increase

After adaptation —
environmental
changes

Change to wetter
grassland
communities and
increasing
fragmentation of
dry grassland.
There may be a
short-term
reduction in
environmental
quality due to time
needed for wetter,
high quality
habitats to
develop (although
management of
land may help)

Loss of dry
grassland
biodiversity,
replacement with
intensive farmland
or wet grassland
and swamp/fen
(depending on
water
management), or
scrub. This will
significantly
increase habitat
fragmentation

Management of
land maintained
through agri-
environment
payments, but
likely to be a
change in species
composition
(away from
species-rich dry
grassland to wet
grassland or
swamp/fen
conditions) as
water table rises,
and more natural
flood plain
functions develop.
Loss of feature in
some areas may
be balanced by
gains in drier
parts of the Brue
Valley arising
from general
extensification;
overall areas
maintained, but
qualitative decline
across much of
the dry grassland
area due to time
needed for new
habitats to

Reduction in
grazing and
increased
waterlogging will
change species
composition (from
MGS5 grassland to
wet grassland or
swamp/fen
conditions as it
becomes more
and more
expensive to retain
areas of dry
grassland). This
could affect all dry
grassland and
could result in
increased habitat
fragmentation for
dry habitats, but
reduce
fragmentation for
wetter habitats.
Quality of dry
grassland on drier
fields is expected
to increase or at
least be
maintained
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become
established

After adaptation —
socio-economic
changes

Increase in area

of feature likely to
result in increase
in number of jobs

Likely to be
reduction in jobs
due to reduction
in area that is
farmed, but the
small area
affected means
this is not
significant

May be small loss
of agricultural
jobs, but these
are likely to be
replaced by land
management jobs
supported by agri-
environment
payments for
move to new
habitats

New skills will
develop with use
of new approaches
to land
management and
potential move to
wet grassland or
swamp/fen
communities

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: .
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
« projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario S : Enterprise Sustainability Stewardship
cenario } . !
Scenario Scenario Scenario
Current area 58 ha 58 ha 58 ha 58 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10%

90%

10% 90%

10% 90%

10% 90%

Temperature

Precipitation
(water table)
and/or freshwater
flooding

0 ha

0 ha

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Dry grassland of low value for wildlife

Current use (baseline)

Dry grassland of low value for wildlife
makes up 42% of the current land use
covering 4,057 ha. The grassland is
grazed by cattle and sheep, and is used
to produce silage or hay as feed for
livestock. Dry grassland of low value for
wildlife is estimated to support around
271 farming FTE jobs (186 dairy and 86
cattle/sheep grazing) and provides
annual income of around £4.7 million
(based on 54% of the land being used
for dairy cattle and 46% for beef/sheep
farming).

The current grassland regime receives lower water levels in winter (achieved by

pumping) and higher water levels in summer (by impounding water in the major

rivers and diverting it into rhynes).

Impacts of climate change

The graph below shows changes in temperature and precipitation changes under the

high emissions scenario, by season.
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The table below uses thresholds to identify the impacts on dry grassland of low value
for wildlife under the high emissions scenario, based on how temperature,
precipitation and flooding change with time at the 10% and 90% probability levels.
The impacts are colour coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation

Combination of change in
temperature and precipitation could
result in:

Change in « Increased productivity / longer «  10% probability:
in temperature

0 Lowering of water table
results in reduced
biomass

e 90% probability:
« Increased run-off from high intensity 0 Increased temperatures
rainfall in spring, summer and
o Community change due to summer autumn could cause
droughts stress to livestock
Change in « Increased productivity (depending 0 Increased rainfall could
rainfall on water table management) increase biomass
« Increased precipitation would lead to production...
grasslands becoming much less
o] ...but too much of an

productive and move towards

swamp and fen increase could result in

waterlogging stress

10% probability:
0 Occasional wetter days
in what are otherwise
much drier conditions

« Unpredictable inundation favours would result in
resilient colonisers / wetland increased run-off,
Change in grasses, leads to reduction in increasing the frequency
flood risk species diversity of localised inundation
« Increased run-off from high intensity 0 Increased frequency of
rainfall inundation could result

in a change in species
composition, and move
towards wetter
grassland type varieties
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e 90% probability:

0 Much wetter conditions,
and more frequent
wetter days increases
risk of pluvial and fluvial
flooding

0 Increased frequency of
inundation could result
in increased
waterlogging and move
to species that prefer
wetter conditions

e 10% probability:
o Unlikely to be significant

changes
Other « Risk of increased diseases and «  90% probability:
impacts pests o0 Increased temperatures

may enable pests to
survive (with particular
impacts for livestock)

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Reduced productivity would also reduce the
nutrient quality and biomass of the
hay/silage and/or the value of the grazing
(with the potential need for additional feed
to be provided). If forage area needs to
increase by 1/3, the gross margin lost
would be £84/ha for summer beef finishing
or £460/ha for dairy farming. Over the
4,057 ha of dry grassland, this could result
in annual lost income of £160,000 (beef)
and £1 million (dairy), a total of £1.2 million
per year. This could result in the loss of 30
agricultural jobs.

Increased peat mineralisation leading to
increase in GHG emissions

Lowering of water table results in reduced
biomass, increase in GHG emissions

Occasional short duration flooding could
affect access to livestock, but impacts are
likely to be limited due to localised nature of
flooding and the short time over which it is
expected to be experienced

Occasional wetter days in what are
otherwise much drier conditions would
result in increased run-off, increasing the
frequency of localised inundation

Increased frequency of inundation could Occasional inundation could affect the
result in a change in species composition, botanical communities, although hard-

and move towards wetter grassland type baked soils could result in more damage
varieties because of run-off rather than waterlogging

90% probability (10% chance that climate change will result in higher temperatures and
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increased precipitation)

Increased temperatures in spring, summer
and autumn could cause stress to livestock

Heat stress could be reduced by keeping
livestock on cooler, damper fields during
the summer

Increased rainfall could increase biomass
production...

Potential benefits for livestock farmers that
could increase yields and/or reduce
cutting/management costs

...but too much of an increase, combined
with increased risk of freshwater flooding
(pluvial from more wetter days and fluvial
as a result of increased rainfall, especially
on extreme events) could result in
waterlogging stress

Reduces potential use of the land for
grazing and hay production. This could
have a significant effect on incomes for
farmers with losses of up to £336/ha
summer finishing (for beef) or £1,849/ha for
dairy cows. This is equivalent to annual
lost income of £4.1 million (dairy) and
£630,000 (beef), a total of £4.7 million per
year. This could result in the loss of the
271 FTE jobs directly supported by
agriculture, plus a further 20 FTEs from
knock-on effects™.

Increased water tables / flooding could lead
to a decline in species typical of the dry
grassland habitats, potentially to
replacement with species-poor swamp...

....but creates new opportunities for
important wetland habitats, including,
depending on water table management,
wet grassland of high wildlife value, or
swamp / fen habitats. These would
however take time to mature to support a
full range of species. Overall, the
biodiversity value of existing dry grassland
habitats would likely decrease, unless
change to wetter habitats were part of a
landscape-scale floodplain restoration
scheme.

Increased temperatures may enable pests
to survive (with particular impacts for
livestock)

Increases in pests and diseases could
affect livestock mortality (including the risk
of the need for culling if certain diseases
are contracted). It could also increase
veterinary costs, testing costs, etc.

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptations available under each of four different socio-
economic scenarios®®. It also looks at whether or not these adaptation options are
sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for dry grassland of low value
for wildlife. The table uses a series of symbols to illustrate the key impacts:

12

13

Based on all agricultural jobs being lost due a reduction in income of £4.1 million, with knock-
on jobs lost estimated using Econ-i.
A full description of the scenarios is given in Section 3 (and Annex 5).
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Adaptation measures:

o =2

more investment
change in activity

increase in activity (intensification)

decrease in activity (extensification)
no adaptation taken (or needed)

Opportunities:

R N O X

use of new technology/techniques
move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reduced productivity would also reduce the nutrient quality and biomass of the

without hay/silage and/or the value of the grazing (with the potential need for additional

adaptation feed to be provided). If forage area needs to increase by 1/3, the gross margin
lost would be £84/ha for summer beef finishing or £460/ha for dairy farming. Over
the 4,057 ha of dry grassland, this could result in annual lost income of £160,000
(beef) and £1 million (dairy), a total of £1.2 million per year. This could result in
the loss of 30 agricultural FTE jobs

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation Oto 1t i 0 0

actions Drier conditions Intensification to Drier conditions Drier conditions
are not expected | take advantage of | are not expected | are not expected
to result in opportunities to result in to result in
significant offered by drier significant significant change,
change, although | conditions, change, although | although there
there may be a including there may be a may be a need to
need to replace cultivation of need to replace replace some feed
some feed that grassland. some feed that that could be lost
could be lost with | Occasional wetter | could be lost with | with reduced
reduced biomass, | days may resultin | reduced biomass. | biomass. Move
or intensification. | some losses due | Increased risk of | towards mixed
Increased risk of | to increased localised flooding | farming should
localised flooding | runoff (and could increase provide ability to
could increase potential management incorporate this
management damage), but this | costs and/or from within the
costs and/or lead | is expected to be | resultinlocalised | farm, with potential
to in localised loss | limited loss of hay/silage/ | to target
of hay/silage/ biodiversity. management of
biodiversity. Potential to move | land based on any
Move to increase to more change in local
profits may sustainable, (short-term) flood
encourage move premium grazing | risk
to premium land
products,
supporting more
SSSI beef and/or
cultivation of
grassland

Opportunities é é é and l @

Drier conditions
allow farmers to
move to more
intensive farming

Drier conditions
allow farmers to
move to more
intensive farming

Drier conditions
offer opportunities
to use agri-
environment

Move to mixed
farming with
increased
opportunities to
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to increase vyields.
Occasional wetter
days likely to be
manageable but
may result in
higher costs
following heavy
rainfall events.
May be
opportunities for
some areas to be
converted to
wildlife-rich
grassland (dry or
wet, depending
on water
management) to
improve green
credentials of
farms and/or
move towards
production of
premium beef

to increase vyields,
this may include
increased use of
fertiliser to
address
reductions in
biomass. Some
areas may be
better suited to
arable use.
Occasional wetter
days and resulting
runoff may affect
the suitability of
areas that could
be converted to
arable crops

payments to
deliver more
species-rich
grassland and
wetland habitats
at the landscape
scale, with
potential
premiums for beef
raised in this way
(similar to SSSI
beef). As a result,
land use could be
managed to
reduce runoff
from more intense
rainfall

rotate land and
use it for a variety
of different land
uses. This may
increase
biodiversity. It
may also mean
that intense rainfall
events are
managed more
sustainably, e.g.
with water being
retained on site
where possible

After adaptation —
changes in land
use

Change to more
intensive /
specialist use,
although this may
still be based on

Likely that grazing
will continue over
some land, with
intensification of
livestock and

May be increase
in management of
land to support
delivery of
premium beef,

May be change to
how land is used
(more mixed
farming to meet
local demands) but

grazing, with move to more with potential for likely to tend

potential to cropping significant towards organic,

improve wildlife (although this national (and high quality

value to produce may be limited by | even international | produce

more premium water stress) demand)

(SSSI beef)

products
After adaptation — | Unlikely to be Biodiversity likely | Potential increase | Grasslands and
environmental significant change | to remain in biodiversity extensive farming
changes in biodiversity, species-poor but | value if there is provide opportunity

most of the area
is likely to remain
species-poor.
Around 10% may
be converted to
species-rich
grasslands where
there are
opportunities to
increase profits
(e.g. SSSI beef/
organic products)
giving some
environmental
benefits overall.
This could help
reduce habitat
fragmentation

there could be
some reduction in
species with
conversion to
arable land and
intensification. As
a result, habitat
fragmentation
may increase,
including
increased
isolation of
designated areas.
Abandonment of
wetter areas
could benefit
biodiversity, but
lack of
management may
reduce the
potential benefits

sufficient demand
for premium beef
and a move to
wildlife-rich
features. This
could reduce
habitat
fragmentation, but
time would be
required before
the higher quality
habitats are fully
established. The
extent to which
these changes
can occur will
depend on
demand for
premium beef
and/or agri-
environment

for increase in
biodiversity
through a mosaic
of habitats. This
also enables more
infrequent but
heavier rainfall to
be better utilised
around the farm.
The move to a
mosaic of habitats
may change
habitat
fragmentation. The
direction of change
will depend on
whether there are
more smaller
areas of habitat
and/or the level of
connectivity
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payments,
together with
landscape-scale
wetland
management to
cope with the
rainfall arriving in
more intense
rainstorms

between the
habitats

After adaptation —
socio-economic
changes

Change in area
may reduce
number of
agricultural jobs
associated with
this feature, but
these should be
replaced by jobs
associated with
other features

Intensification
may create new
jobs, although this
may be spread
over other
features (e.g.
cereal crops)

Move to increase
areas with high
value for wildlife
could increase
number of
conservation/
management
jobs, to
compensate for
agricultural losses

Mixed farmers
learning new skills
to enable
appropriate land
management to
continue. Potential
reduction in
number of jobs
associated with
this feature due to
decrease in area,
but these will be
replaced by jobs in
land management/
conservation on
other features

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reduces potential use of the land for grazing and hay production with losses of

without up £4.7 million per year. This could result in the loss of the 271 jobs directly

adaptation supported by agriculture, plus a further 20 from knock-on effects™®. Increases in
pests and diseases could affect livestock mortality and increase veterinary costs.
Increased water tables could lead to a decline in species typical of dry grassland
habitats, potentially to replacement with species-poor swamp...but creates new
opportunities for important wetland habitats, including wet grassland, or swamp /
fen. These would however take time to mature to support a full range of species.
Overall, the biodiversity value of existing dry grassland habitats could increase.

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ & & £and ¢

actions More investment | ook for new Move to land uses | Wetter conditions
in water approaches to that are more need local
management and | farming in much resistant to wetter | investment in
drainage to help | wetter conditions, with water

maintain land for
livestock grazing/
hay production
and biodiversity
and to evacuate
floodwaters/runoff
more rapidly,
although may be
move to wetter
grasslands

environment or
focus of effort
onto smaller
areas of land that
are easier to drain
(with those areas
being drained and
farmed more
intensively,
including with
more flood

sustainable
floodplain
management to
provide ‘wet’
grazing areas
where this is
possible

management, but
overall there is a
reduction in dry
grassland and
move to wetter
grasslands in line
with the change in
level of rainfall

14

on jobs lost estimated using Econ-i.

Based on all agricultural jobs being lost due a reduction in income of £4.7 million, with knock-
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resilient crops)

Opportunities )Q £ ,4 @
Use of agri- Application of Agri-environment | Investigation into
environment existing sklll_s to payments used to | potential for new
payments to help | More intensively | help deliver crops (e.g.
increase drain and farm environmental watercress) or
management of land where it is benefits, including | move to wet
land for most profitable to | gpportunities to grassland as soils
biodiversity value | do so. Other create high value | become
(but may be move | areas would be wet grasslands increasingly
to wetter abandoned so dry | (or move to waterlogged
grasslands), grassland areas naturally
where possible, would be lost functioning
selling products (replaced by wetland) and
as organic to unmanaged more sustainable
maximise profits | floodplain) use of the
floodplain (with
potential move to
restoration of
floodplain
function)
After adaptation — | Investment in Increased Change in land Change to crops
changes in land water drainage of land use in some and grasses that
use management where the least areas to flood grow better under

maintains grazing
but likely to be on
wetter soils, and
is part paid for
through higher
profits from
increased
biomass, organic
produce and
potential for agri-
environment

investment is
required. Change
to wet grassland
or swamp/fen
where it is not
profitable to drain
and farm,
although some
grazing may be
able to continue
on wet grassland,

tolerant uses (e.g.
withy growing),
grazing
maintained where
water table allows
but may be on
wetter grassland,
change may also
include areas
previously under
arable

increasingly
waterlogged
conditions. This
could include withy
growing.
Reduction in
livestock numbers,
but may be able to
move to delivery of
premium products
(dependent on

payments. wetter land will be local demand)

Lower-input abandoned

farming.
After adaptation — | Change to Loss of dry Management of Reduction in
environmental grassland grassland land maintained grazing and
changes communities, to biodiversity, through agri- increased

much wetter
varieties over
almost the whole
area. Increase in
biodiversity and
other
environmental
benefits.
Increasing area of
wetter grassland
communities
could help reduce
habitat
fragmentation, but
time will be
needed before the
wet grassland

replacement with
intensive farmland
or wet grassland
and swamp/fen
(depending on
water
management), or
scrub. Thisis
likely to increase
habitat
fragmentation,
although there
could be greater
connectivity
between wetter
habitats where
this is

environment
payments, but
likely to be a
change in species
composition (to
wet grassland or
swamp/fen
conditions) as
water table rises,
and more natural
floodplain
functions develop.
Loss of feature is
outweighed by
gains from
general
extensification

waterlogging will
change species
composition (to
wet grassland or
swamp/fen
conditions as it
becomes more
and more
expensive to retain
areas of dry
grassland). This
will affect all dry
grassland.
Fragmentation of
dry grassland
habitats will
increase, but
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communities are

concentrated in

and increased

wetter habitats will

fully established lower areas. Lack | habitat be better

of management connectivity connected

may limit benefits | through more

in abandoned structured

areas floodplain

management

After adaptation — | Significant Likely to be May be small loss | New skills will
socio-economic reduction in area | reduction in jobs of agricultural develop with use
changes will significantly due to reduction jobs, but these of new approaches

reduce jobs
associated with
this feature, but
these should be
replaced (by
gains related to
other features)

in area that is
farmed, with a
reduction in jobs
and income (but
these impacts
may be reduced
by gains on other
features)

may be replaced
by land
management jobs
supported by agri-
environment
payments for
move to new
habitats

to land
management and
potential move to
wet grassland or
swamp/fen
communities. May
be some job
losses due to
reduction in area
of feature

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of dry grassland of low value for
wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: |:|
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
« projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario . Enterprise Sustainability Stewardship
Scenario . . .
Scenario Scenario Scenario
Current area 4,057 ha 4,057 ha 4,057 ha 4,057 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10% 90%

10% 90%

10% 90%

10%

90%

Temperature

Precipitation
(water table)
and/or freshwater
flooding

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

0 ha

0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Lakes and Ponds

Current use (baseline)

Lakes/ponds make up 4% of the
current land use covering 347 ha and
are important for water flow and
guality management, recreation
(angling). In the Brue Valley, this
feature generally represents a
successional habitat following peat
extraction, eventually silting up to
reedbed and wet woodland. Itis also
important for biodiversity, comprising
key features in several SSSIs

including Westhay Moor and Shapwick Heath. This feature is of international
importance, because it helps to support over-wintering waterfowl such as Wigeon
Anas penelope and Pochard Aythya ferina. It also supports UK BAP mammals such
as otters and water voles. There are some local water quality issues relating to
diffuse and point source pollution.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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The table below uses thresholds to identify the impacts on lakes and ponds under
the high emissions scenario, based on how temperature, precipitation and flooding
changes with time at the 10% and 90% probability levels. The impacts are colour

coded as follows:

« significant negative impacts: .
« medium/unknown negative impacts: D
. low/negligible impacts:

. medium/unknown positive impacts:[] ; and

« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could
result in:

] o 10% probability:
Higher temperatures could affect levels o Higher temperatures
of dissolved oxygen, flora and fauna (but likely to reduce dissolved
deeper water buffers effects). At 10% oxygen levels as well as

Change in probability, temperature increase is affect flora and fauna in

temperature reasonably low thus impacts are only spring and summer.

likely in spring and summer. At 90% Could also result in

probability, impacts are likely all year increase in methane

round (but lessened by increased production

rainfall, and deep water). o Decreased precipitation
affects water table with
minor impacts for ponds
and lakes in winter and
spring, but major impacts
in summer and autumn

e 90% probability:

Less precipitation has minor impacts for o Effects of higher

ponds and lakes in winter and spring temperature on oxygen

(they are sensitive to cumulative water levels and flora and

table impacts), but in summer and fauna (lessened by

Change in autumn impagts are greater with _ increa_se in rainfall,

rainfall conditions being too dry for 1 year in 4 especially for deepwater

or 5. Some open water lost to swamp habitats). Could also
and reedbed as water table drops but result in increase in
Deeper water buffers effects. methane production
Wetter conditions (leading to a higher 0 Wetter conditions help
water table) support ponds and lakes. ponds and lakes retain
their water levels
e Spikes in contaminants and
Change in Freshwater flooding caused by sudden changes In v.vater.quahty
flood risk increased runoff could bring high levels could affect the biodiversity value
. . gng of the lakes and ponds
of contaminants into lakes and ponds ; o
especially where this affects
dissolved oxygen levels
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0 Increased temperature
leads to decreased
biodiversity and choked
waterways from growth
of aquatic invasives such
as Parrot feather
Myriophyllum aquaticum

Other Increased vegetation growth rate aids
impacts colonisation by aquatic invasives

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Change in flora and fauna: some species
may be outcompeted as conditions become
warmer, lower dissolved oxygen levels may
favour generalists over specialists, leading
to decrease in biodiversity. But deep water
can help to buffer changes

Higher temperatures likely to decrease
dissolved oxygen levels as well as affecting
flora and fauna in spring and summer

Decreased precipitation affects water table Aquatic populations decrease due to low
with minor impacts for ponds and lakes in water levels. Very dry conditions may
winter and spring, but major impacts in affect shallower water bodies, with possible
summer and autumn change to reedbed habitats

Effects on flora and fauna due to raised
pollutant levels and reduction in dissolved
oxygen. Such changes will affect the more
sensitive species and may decrease the
biodiversity value. The impacts are likely to
be greater where water levels are reduced
and in shallower lakes/ponds

Occasional wetter days could result in
higher runoff and greater movement of
contaminants from the land into lakes and
ponds

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Lower dissolved oxygen levels affect the
suitability of the feature as a habitat,
limiting population levels and general
biodiversity, but mitigated by increased
water table levels and flow arising from
increased precipitation

Higher temperatures likely to reduce
dissolved oxygen levels and affect flora
and fauna all year round

Water levels in ponds and lakes are
retained, helping to maintain the habitat
and its associated bhiodiversity

Wetter conditions help ponds and lakes
retain their water levels

Effects on flora and fauna due to raised
pollutant levels and reduction in dissolved
oxygen. Such changes will affect the more
sensitive species and may decrease the
biodiversity value. The impacts may be
reduced due to overall wetter conditions
(compared with the 10% probability)

Occasional wetter days could result in
higher runoff and greater movement of
contaminants from the land into lakes and
ponds
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Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios™. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for pond/lake. The table uses
a series of symbols to illustrate the key impacts:

Adaptation measures:
£ more investment
< change in activity

s
f+ increase in activity (intensification) A
X

¢  decrease in activity (extensification)
0 no adaptation taken (or needed) <&

Opportunities:
~  use of new technology/techniques

move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Change in flora and fauna anticipated since some species may be outcompeted

without as conditions become warmer. Also, lower dissolved oxygen levels (due to lower

adaptation water levels, warmer conditions and increased level of contaminants due to
runoff) may favour generalists over specialists. Both these factors can decrease
biodiversity. Very dry conditions may affect shallower water bodies in particular,
with possible change to reedbed habitats. But deep water can help to buffer
changes.

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ 0 £ £

actions Water levels are Passive increase | Investmentin High priority
managed to retain | arising from peat | management to placed on

ponds and lakes
which have high
species diversity.
Other ponds and
lakes are allowed
to adapt to the
prevailing
conditions,
possibly even
changing to
swamp and fen.
Occasional
increase in
pollutant levels
may affect
species diversity

extraction through
creation of new
lakes and ponds.
Balanced by local
losses as water
table drops and
due to increased
levels of pollutant
from runoff across
land, especially
where there has
been
intensification

maintain variety of
pond and lake
species despite
warmer and drier
conditions. Influx
of pollutants due
to runoff may be
managed by more
sustainable land
use around
lakes/ponds

maintaining some
ponds and lakes
for their
biodiversity and
also their
recreation, and
local water quality /
flow management
potential. Influx of
pollutants will be
reduced due to
creation of new
lakes/ponds
intended to
capture water for
use on the farm
(through careful

15

A full description of the scenarios is given in Section 3 (Annex 5).
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siting of ponds and
management of
land around them)

Opportunities l «¢ )! s
Agri-environment | Current Funding for Drier conditions
funding is used to | Management environmental allow more ponds
manage skills are used to | jmprovementsis | and lakes to be
remaining ponds | retain deep lakes | ysed to ensure opened up to
and lakes to and ponds for that deeper lakes | visitor access,
ensure angling / flood and ponds are helping to
biodiversity is management / managed to generate income
retained wildfowling maintain their to help support

purposes where resilience to drier | conservation

this brings income | congitions activities. New

to the area ponds created to
capture runoff on
heavier rainfall
days

After adaptation — | Some loss of Some loss of Potential for some | Potential loss of

changes in land
use

ponds and lakes
to other wetland
habitats e.g.
swamp and fen,
and reedbeds due
to reduction in
management in
some areas.
Restoration of old
peat workings
creates new lakes
and ponds

ponds and lakes
to other wetland
habitats e.g.
swamp and fen
and reedbeds due
to lack of
management
(other than on
angling lakes).

No restoration of
old peat workings,
unless there are
opportunities for

loss of ponds and
lakes especially
where it is not
sustainable to
retain habitat in
the long term,
with these
converted to
swamp/fen and
reedbed. Overall
increase in ‘fringe
habitat of shallow
water.

some habitat
quality due to
greater
disturbance, but
new ponds are dug
to intercept and
retain rainfall for
use around the
farm. Restoration
of old peat
workings creates
new lakes and
ponds

new angling Restoration of old
businesses peat workings
creates new lakes
and ponds
After adaptation — | No overall loss of | Loss of aquatic Overall Overall biodiversity
environmental biodiversity since | biodiversity likely | biodiversity is not | retained due to
changes some ponds and since minimal lost since efforts conservation
lakes retained. management for are made to efforts. New
However, wildlife is ensure that ponds/lakes may
decrease in undertaken. Loss | species rich offer opportunities
population of biodiversity ponds and lakes for some increase

numbers for some
aguatic species in
the Brue Valley,
and possible
reduction in
biodiversity due to
occasional influx
of pollutants. May
be some increase
in habitat
fragmentation

quality due to
runoff on heavier
rainfall days
carrying with it
pollutants from
intensified
agricultural use
on surrounding
land. Increase in
habitat
fragmentation due
to loss of ponds
and lakes.

are retained
despite the drier
conditions. Risk
of pollutants
entering ponds
and lakes is also
managed to
protect the
highest quality
areas.
Landscape-scale
approach to
management
reduces
fragmentation

in biodiversity
quality, especially
where the network
of lakes and ponds
is less fragmented
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After adaptation —
socio-economic
changes

Land
management jobs
change (due to
changing habitats
present) but are
not lost

Some
conservation/land
management jobs
may be replaced
by angling /
wildfowling jobs,
but there could be
a small decrease
in total number of
jobs supported by
this feature

Work for NGOs
and conservation
organisations in
wetland
management
increases given
the drier
conditions. Funds
might be available
from agri-
environment
schemes and
large corporations
wishing to show
their green
credentials

A small number of
new jobs may be
created associated
with recreation and
tourism due to
greater access

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Lower dissolved oxygen levels affect the suitability of the feature as a habitat,
without limiting population levels and general biodiversity, but mitigated by increased
adaptation water table levels and flow arising from increased precipitation. Increased risk of
runoff due to more waterlogged soils and heavier rainfall events means more
pollutants could be washed into lakes and ponds. Water levels in ponds and
lakes are retained, helping to maintain the habitat and its associated biodiversity,
but occasional spikes of pollutants could reduce biodiversity, especially where it
affects dissolved oxygen levels
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation 0 0 { {
actions No adaptation Localised Careful Careful
actions likely — increase for flood | management of management of
wetter conditions | management to land around lakes | land around lakes
help support protect and ponds to and ponds to
feature despite settlements / minimise risk from | minimise risk from
warmer intensive pollutants in pollutants in runoff
temperatures agriculture as runoff
water table rises
Opportunities ¢ « “«¢ lg
Current Current Current Wetter conditions
management management management provide the
practices used to | continues where | practices used to | gpportunity to
retain biodiversity | this brings in retain biodiversity, | increase habitat
(although some income, for perhaps connectivity by
decreases may example, if ponds | supported by agri- | zjjowing ponds
occur due to are stocked for environment and lakes to
increased runoff fishing. Increase | schemes. expand and
and associated in time following Location of water | merge. Careful
pollutants) peat extraction, bodies may land management
and to manage change as part of | (rotation and
water table. landscape-scale extensification)
Increases in floodplain should also help
runoff and management reduce pollutant
pollutants could scheme and to levels in runoff
affect water minimise risk of
quality pollutant levels
increasing
After adaptation — | Little change in Little change in No overall change | Potential increase
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changes in land
use

land use due to
increased
precipitation
supporting ponds
and lakes despite
greater
evaporation.
Restoration of old
peat workings
creates new

land use since
wetter conditions
retain ponds and
lakes despite
higher
temperatures.
Lakes/ponds
develop in old
peat workings
(due to wetter

in land use
expected.
Restoration of old
peat workings
creates new
lakes/ponds

in open water
area. Restoration
of old peat
workings creates
new lakes/ponds

lakes/ponds conditions) but
are not managed
After adaptation — | May be small Potential for some | Biodiversity in Potential for
environmental decline in water loss of ponds and lakes aquatic biodiversity
changes quality due to biodiversity if is retained and to increase as
pollutants washed | ponds and lakes enhanced. No pond and lake
into lakes/ponds are not managed | change in habitat | habitat expands,
after heavy for wildlife, also fragmentation increasing
rainfall events. due to higher connectivity;
No significant pollutant levels potential effects on
impact in terms of | washed into lakes birds from
habitat and ponds from recreational
fragmentation runoff from land disturbance
surrounding lakes
and ponds that is
more intensively
farmed
After adaptation — | Restoration and No significant Restoration and Potentially more
socio-economic management of changes management of jobs in pond and
changes lakes/ponds may | anticipated since lakes/ponds may | lake management,

provide
opportunities for
new conservation
jobs (but this is
likely to be
limited)

amount of habitat
is expected to
stay fairly
constant (there
could be an
increase in area
of lakes/ponds if
there is increased
peat extraction)

provide
opportunities for
new conservation
jobs (but this is
likely to be
limited)

but these may
replace
employment
previously
dependent on drier
habitats

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of dry grassland of low value for
wildlife, taking account of adaptation measures. The degree of uncertainty in the

projected changes is highlighted using the following colour codings:

. projected change is based on data: D
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .
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World Markets Provincial Global Local
Scenario S : Enterprise Sustainability Stewardship
cenario } . !
Scenario Scenario Scenario
Current area 347 ha 347 ha 347 ha 347 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10%

90%

10% 90%

10% 90%

10% 90%

Temperature

0 ha

0 ha

Precipitation
(water table)
and/or freshwater
flooding

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.

Page 100




Risk & Policy Analysts, Geckoella and Environment Systems

Orchards and Horticulture

Current use (baseline)

| Environmental and Socio-economic Impacts of Climate Change on the Brue Valle:

Orchards and horticulture make up 0.4%
of the current land use covering 39 ha.
Crops include vegetables and salad, top
fruit, small fruit, nursery stock and bulbs
and flowers. Willow harvesting has a
considerable economic and cultural
association with the area. Withy
production covers around 80ha of the
Moors. Willow is used for basketry,

traditional furniture, cricket bats, artists’
charcoal and chair seating.

It is estimated that around 31 FTE jobs are associated with orchards and
horticulture®®, (out of a total of around 540 FTEs for agriculture in the area), and that
gross income from orchards and horticulture is £480,000 per annum®’

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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The table below uses thresholds to identify the impacts on cereal crops under the
high emissions scenario, based on how temperature, precipitation and flooding
change with time at the 10% and 90% probability levels. The impacts are colour
coded as follows:

« significant negative impacts: .

16
17

Based on Annual Labour Units from Defra Farm Accounts for 2009/10.
Based on data on output from horticulture from Defra Farm Accounts for 2009/10.
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« medium/unknown negative impacts: D
. low/negligible impacts:

- medium/unknown positive impacts:[] ; and

« significant positive impacts: .

Change Thresholds Impacts without adaptation
« High summer temperatures will have | Combination of change in
a negative impact on yield and temperature and precipitation could
quality for many horticultural crops result in:
(particularly where high T° occurs e 10% probability:
around flowering and seed 0 Possible small reduction
development stages) e.g. high in yields of around 3%
summer temperatures can affect due to drier conditions
Change in flower bud formation in apples, with
temperature impacts seen the following year
« High winter temperatures are a be | . .
problem for crops that have an 0 i\/lay efarger 'mﬁf”t‘d md
overwintering stage (particularly dg][fmslo C]EOp ﬁ.ua.' yan
when combined with late frosts) iieu ty o achieving
« High winter temperatures can lead uniform quality and size
to early bud break and frost
susceptibility in apples
« Increased run-off from high intensity | « 90% probability:
rainfall 0 No impact on yields as
« Autumn cultivations may be affected wetter conditions provide
by wetter winters and autumns sufficient water for crops
Change in « Low water availability will have an 0 Wetter conditions could
rainfall adverse effect on yield and quality of increase growing and
many crops harvesting costs
« Extreme events (drought) can cause 0 Higher temperatures
major problems in terms of supply could affect yield and
and quality for many crops quality of some crops
. « Increase in frequency of short Freshwate_r ﬂom_:hng: .
Change in durati . « Occasional inundation could
flood risk uration flooding qnd/or runoff damage crops and significantl
following heavy rainfall events 9 P 9 y
affect income. Short-term effect
on orchards should be minimal
o 10% probability:

o0 Change to drier and
slightly warmer
conditions unlikely to

Other « Risk of increased diseases and significantly change
impacts pests pests and diseases

e 90% probability:
o Warmer and wetter
conditions may favour
some pests and diseases

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described

above without any adaptation measures being used. The impacts are colour coded

using the same key as above.
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10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

o Possible small reduction in yields of
around 3% due to drier conditions

Loss of farm income of around £190 per ha
per year, or £7,300 over the 39 ha of land
currently used for orchards and horticulture.
This would have a minimal effect on jobs.
Potential benefits for withy production

« May be larger impact in terms of crop
quality and difficulty of achieving
uniform quality and size

Loss of quality and/or uniform size may
affect the value of the crop and, hence,
ability to sell the crop. If this effect is
repeated year-on-year it could affect jobs
and income

« Change to drier and slightly warmer
conditions unlikely to significantly
change pests and diseases

May be a small increase in costs of
pesticides and treatment of crops

o Occasional short-term periods of heavy
rainfall could cause runoff that could
damage horticultural crops. Impacts
on orchards likely to be minimal

Loss of farm income [but this depends on a
lot of factors such as increased frequency
of heavy rainfall, whether runoff damages
crops, etc. so is highly uncertain]

90% probability (10% chance that climate change will result in higher temperatures and

increased precipitation)

« Wetter conditions could increase
growing and harvesting costs

Loss of profits with potential impacts on
future investment, but likely to be small.
Potential benefits for withy production

Potential environmental benefits arise from
change to low input / low emissions / high
biodiversity land use that conserves peat
soils and aids flood management

« Higher temperatures could affect yield
and quality of some crops

Will depend on crop types, but could affect
viability of some fruit (e.g. apples)

o Warmer and wetter conditions may
favour some pests and diseases

May result in an increase in costs of
pesticides and treatment of crops and/or
could affect viability of some crops
(particularly established orchards).
Potential need for money to be spent on
chemicals and other pest control methods if
required to protect withys.

o Increased risk of short duration
flooding could damage horticultural
crops. Impacts on orchards likely to be
minimal (although timing of runoff/flood
events could delay opportunities to
harvest the crops)

Loss of farm income, but this is difficult to
estimate due to the number of factors
involved and the high level of uncertainty

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of the four

different socio-economic scenarios®®.

It also looks at whether or not these

adaptation options are sufficient to alleviate adverse implications, or to make the
most of opportunities associated with climate change for the use of the land for

18

A full description of the scenarios is given in Section 3 (and Annex 5).
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orchards and horticulture. The table uses a series of symbols to illustrate the key

impacts:

Adaptation measures:

o& =

more investment
change in activity

increase in activity (intensification)

decrease in activity (extensification)
no adaptation taken (or needed)

Opportunities:

R N B X

use of new technology/techniques
move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Loss of farm income due to yield reduction associated with water shortages, but
without also due to occasional flooding and/or runoff damage following infrequent periods
adaptation of heavy rainfall. These changes may also affect quality and size of the crop,
which may affect its price and saleability. Costs of treating pests and diseases
may also increase slightly. Potential benefits for withy production set against
greater risk of pests and diseases.
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ i £ £
actions More investment Increased Horticultural Horticultural
in water investment from farmers work farmers form their
management to horticultural together to own cooperative
provide water and | farmers (most of maintain water and work together
reduce impacts whom are in close | management and | to manage water
on yields and proximity), but risk | to provide and crops, with
quality, including of damage to evacuation routes | collection of runoff
potential to crops from runoff | for runoff to in ponds to
evacuate water following heavy minimise damage | minimise damage
quickly following rain to crops to crops
heavy rain. Withy
production could
be increased and
is unlikely to be
affected by runoff
following heavy
rainfall events
Opportunities N ] N é

Develop more
efficient ways of
irrigating
horticultural crops

Potential to move
to more profitable
crops or higher
yields with more
secure source of
water (but with
risk of occasional
losses due to
runoff damage).
Potential for Brue
Valley to become
one of main withy
production areas

Horticultural
farmers employ
new technology to
help maintain
yields and quality.
Use longer
growing season to
increase withy
production

Horticultural
farmers grow to
meet local
demands and
supply growing
local markets, take
advantage of
longer growing
season to increase
withy production
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in the region

After adaptation —
changes in land
use

Area of withy
production and
horticultural crops
may be expanded
(if commercially

Area of withy
production and
horticultural crops
may be expanded
to maximise

Withy production
to expand on land
previously used
as grassland,
otherwise limited

Area of withy
production and
horticultural crops
may be expanded
through conversion

viable and profits, converted | impacts, with of grassland
sufficient water is | from grassland water evacuation
available), routes avoiding
converted from most productive
grassland areas
After adaptation — | Increased use of Intensification of No change from More diverse crops
environmental pesticides and production current could increase
changes fertilisers to reduces environmental environmental
maintain and environmental quality of land. quality, but change
increase yields quality of land. No impact on may be
reduces Habitat habitat insignificant. More
environmental fragmentation fragmentation or diverse crops
quality of land. may not increase, | transition to could help improve
No impact on but may be sharp | habitats of high connectivity (but
habitat transition between | environmental will depend on
fragmentation or intensively used quality crops grown).
transition to land and habitats Reduction in
habitats of high of high intensity of land
environmental environmental use could help
quality quality reduce transition to
habitats of high
environmental
quality
After adaptation — | Increased costs Increased profits Potential for Supports existing
socio-economic (of inputs) may may create new increased withy jobs and may help
changes reduce profits but | jobs. May be production could develop new skills

jobs may be
created with
increased withy
production and
move to
horticultural crops

some increase in
skills

result in increase
in number of jobs

as new orchard
and/or horticultural
crops are grown or
withy production
increases

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Increased costs associated with growing the crops (control of pests and diseases

without and cultivating/harvesting due to the warmer and wetter conditions). Some crops

adaptation may become less viable with increasing temperatures, especially if this affects
overwintering and flowering stages. Short duration flooding may affect
horticultural crops causing some loss of yield and income following flood events.
Potential environmental benefits arise from change to low input / low emissions /
high biodiversity land use that conserves peat soils and aids flood management

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ i & &

actions Increased Intensification in | Change to more | Increase in
Investment to the most viable temperature number and type

control pests and
diseases and to
evacuate water
away from high
value crops

crops to maximise
yields, with this
investment made
in areas with
lower flood risk

and/or flood
resistant crops (or
varieties)

of crops grown to
reduce sensitivity
to pests and
diseases
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Opportunities V4 % 4 =
Breeding of more | Application of Breeding of more | oy skills to grow
resistant varieties. | skills that farmers | resistant varieties new crops in ways
Potential to already have to and use of natural
: ) that reduce the
expand withy changing predators. effect of pests and
production conditions. Potential to diseases. Also
Potential for Brue | expand withy potential o exp:':md
Valley to become | production on withy production (if
one of main withy | land previously local demand
production areas used as grassland exists)
in the region
After adaptation — | Land still used for | Intensified use of | Change to crops Change to crops

changes in land
use

horticultural crops
but potential to
increase (e.g.
withy production)
converted from
dry grassland

land, but still for
horticulture. May
be small
increases
associated with
move to withy

grown, but land
use still
horticultural.
Land managed to
evacuate
floodwater away

grown, but land
use still
horticultural. High
value crops grown
in areas that are
less vulnerable to

production from high value flooding. Some
horticultural crops | increase in withy
converted from
grassland
After adaptation — | May be reduction | Reduction in Change in crops Change in crops
environmental in environmental environmental grown, but grown, but unlikely
changes quality due to value, with sharp | unlikely to have to have significant
increased use of transition to significant impact. | impact on
pesticides habitats of higher | Evacuation of environmental
environmental water away from quality or transition
quality horticultural crops | to habitats of high
could increase environmental
connectivity of quality
wetter habitats
After adaptation — | Potential for May be increase Increased withy Development of
socio-economic increased withy in profits and jobs | production could new skills.
changes production and with increased lead to creation of | Number of jobs

increase in area
of horticultural
crops likely to
lead to new jobs

output and withy
production, main
area of supply for
the region

new jobs

and income will
depend on crops
grown and if local
demand exists for
increased withy
production

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: D
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .
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World Markets Provincial Global Local
Scenario S : Enterprise Sustainability Stewardship
cenario } . !
Scenario Scenario Scenario
Current area 39 ha 39 ha 39 ha 39 ha

Probability (where

and 90% probabilities)

the change could range from that shown for the 10%

Change due to:

10% 90%

10% 90%

10% 90%

10% 90%

Temperature

Precipitation
(water table)

and/or freshwater

flooding

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Other (Settlements, Roads)

Current use (baseline)

This feature makes up 9% of the current
land use covering 855 ha. Main
settlements include Westhay and
Oxenpill, with smaller settlements
including Upper Godney, Lower Godney,
Burtle and Catcott Burtle.

Although some jobs (e.g. B&Bs) will be
directly associated with settlements, the

land use mainly provides indirect support

for other economic activities (e.g. provision of roads, housing, etc.)

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high

emissions scenario, by season.
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The table below uses thresholds to identify the impacts on other (settlements, roads)
under the high emissions scenario, based on how temperature, precipitation and
flooding change with time at the 10% and 90% probability levels. The impacts are

colour coded as follows:

« significant negative impacts: .

. medium/unknown negative impacts: [_]

. low/negligible impacts:

. medium/unknown positive impacts:[] ; and
« significant positive impacts: .

0%

) =
5] S
8 8
Change in Precipitation (%)
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Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could
result in:

Change in No impact expected 10% ility:

temperature . o probability: _

0 no temperature impacts
expected
0 increased pressure on
water resources possible
e 90% probability:
Decreased precipitation could put 0 no temperature impacts
Change in pressure on water resources, whilst very expected
rainfall high intensity rainfall could increase run- .
off o] mcrea_sed_run—off from
very high intensity rainfall
Flooding could cut off settlements
and properties

Change in Unpredictable inundation possible, also

flood risk risk of flooding of roads
Flood risk could increase
development pressure in areas
outside the floodplain
o 10% probability:

0 no other impacts

_Other No other impacts expected expected

Impacts «  90% probability:

(0]

no other impacts
expected

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

No temperature impacts expected None anticipated

Water may become more expensive,
affecting profitability of agriculture as well
as tourism related enterprises e.g. B&Bs.

Increased pressure on water resources
possible

No other impacts expected None anticipated

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

No temperature impacts expected None anticipated

Adjacent land uses (e.g. crop land,

Increased run-off from very high intensity orchards, environmentally important

rainfall habitats) may be negatively impacted by
contaminated run-off

No other impacts expected None anticipated

Change in flood risk

Knock-on impacts for economic activity
(due to disruption and damage to
properties)

Flooding could cut off settlements and
properties

Property values within the at-risk zone may
drop, whilst areas outside the at-risk zone
may become more densely populated

Flood risk could increase development
pressure in areas outside the floodplain

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios™. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for ‘other’. The table uses a
series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment use of new technology/techniques
& change in activity move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

increase in activity (intensification)

@
{  decrease in activity (extensification)
0 no adaptation taken (or needed)

R N O X

19 A full description of the scenarios is given in Section 3 (or Annex 5).
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Water may become more expensive, affecting profitability of agriculture as well as
without tourism related enterprises e.g. B&Bs
adaptation
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation & & & &
actions Technology will Individuals will Schemes will Local groups (e.qg.
be employed to use technology to | promote careful cooperatives)
minimise water minimise water use of water (but | work together to
use use where thisis | only at local level) | promote careful
economically use of water and
viable ensure biodiversity
is protected
Opportunities N N N N
Water efficient Water efficient Activities will be Water efficient and
and water saving | and water saving | changed to those | water saving
technologies will technologies will which use less technologies will
be adopted be adopted at water be adopted
local level (where
cost effective)
After adaptation — | Some increase in | Development No development Very limited

changes in land
use

development on
drier areas (to
minimise increase
in flood risk)

around and on
floodplain (due to
poor planning
controls)

permitted on the
floodplain

development, to
meet local needs

After adaptation — | None anticipated None anticipated None anticipated | Conservation
environmental habitats retain their
changes biodiversity

After adaptation — | Water use is Water use is Water use is Water use is
socio-economic decreased decreased by decreased decreased at the
changes overall, thus some local level

limiting the rise in
costs

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Adjacent land uses (e.g. crop land, orchards, environmentally important habitats)
without may be negatively impacted by contaminated run-off
adaptation
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ 0 iy iy
actions Increase in No significant Possible move Water
investment in adaptation taken | towards more management at
water unless those sustainable run- | catchment scale

management to
minimise impacts
on valuable land
uses (agriculture
and conservation)

owning the
adjacent land take
action

off management
with long term
solutions

where appropriate

Opportunities

4

Use new
technologies and
engineering to
minimise run-off

X

Application of
skills already held
to deal with run-
off

=

Development of
new skills to deal
with run off water
to minimise

4

Use simple
technologies to
minimise run-off
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damage

After adaptation — | Development on Wetter conditions | No development Wetter conditions
changes in land floodplain not prevent permitted on the concentrate
use permitted development on floodplain development

floodplain outside floodplain
After adaptation — | None anticipated None anticipated None anticipated None anticipated
environmental
changes
After adaptation — | Knock-on impacts | Changes are No significant Knock-on impacts
socio-economic of run-off are dependent on benefits or losses | of run-off in the
changes minimised actions of those local area are

owning the
adjacent land

minimised

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the

projected changes is highlighted using the following colour codings:

. projected change is based on data: |:|
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario S ! Enterprise Sustainability Stewardship
cenario . . !
Scenario Scenario Scenario
Current area 855 ha 855 ha 855 ha 855 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10% 90%

10%

90%

10% 90%

10% 90%

Temperature

Precipitation
(water table)
and/or
freshwater
flooding

0 ha 0 ha

0 ha

0 ha

0 ha

0 ha 0 ha

0 ha

0 ha 0 ha

0 ha 0 ha

0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Peat Works and Bare Ground

Current use (baseline)

Peat works and bare ground make up
4% of the current land use covering 365
ha. The Somerset area supplies around
8-10% of the UK domestic market for
horticultural peat each year. The Brue
Valley has the thickest deposits (typically
around 2-3m) and most extensive peat
workings of the Somerset Moors. In
2007, 42 people were employed in peat
extraction in Somerset?. Due to the
location of the peat production zones, it

is assumed that the majority of these are
employed in the Brue Valley.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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The table below uses thresholds to identify the impacts on peat works and bare
ground under the high emissions scenario, based on how temperature, precipitation
and flooding change with time at the 10% and 90% probability levels. The impacts of
climate change on peat works and bare ground are colour coded as follows:

« significant negative impacts: .
. medium/unknown negative impacts: [_]
. low/negligible impacts:

20 It is not known if these are Full-Time Equivalents (FTES) or total number of jobs (which could

include part-time jobs).
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« medium/unknown positive impacts:D ; and
. significant positive impacts: [Jjj

Change Thresholds Impacts without adaptation

Combination of change in
temperature and precipitation could
result in:

o 10% probability:

] . o . 0 Higher temperatures in
Higher temperatures in combination with combination with

reduced precipitation could increase the reduced precipitation

rate of mineralization enhance short-term GHG
emissions through
increase in rate of peat
mineralization

0 Peat extraction is
facilitated by lower water
levels

Change in
temperature

e 90% probability:
0 Higher temperature with

Decreased precipitation and hence greater precipitation is

Change in - . not thought to have any
. lower water levels facilitate extraction o .
rainfall significant impact

0 Higher water levels make
peat extraction more
difficult

Potential negative impacts for peat

Change in Unpredictable inundation due to high extraction operations which may be

flood risk rainfall delayed or stopped
o 10% probability:
0 restoration of peat works
Other Restoration of old peat works (i.e. bare may take longer in hotter
impasts ground) may be more difficult and take and drier conditions

longer in hotter and drier conditions . 90% probability:

0 none anticipated

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Higher temperatures in combination with Mineralization of peat releases carbon
reduced precipitation enhance the rate of dioxide to the atmosphere contributing to
peat mineralization global warming

Peat extraction companies have lower
costs since they are spending less on
pumping water

Peat extraction is facilitated by lower water
levels, boosting economic gains

Time taken to restore peat works may
increase with greater costs for conservation
and negative impacts for biodiversity

Restoration of peat works may take longer
in hotter and drier conditions

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Higher temperature with greater
precipitation is not thought to have any No implications

significant impact

. . Peat extraction companies have to spend

Higher water levels make peat extraction .
e more money on pumping water out of
more difficult .
workings

Change in flood risk
Potential negative impacts for peat Peat extraction companies may reduce the
extraction operations which may be size of their operations, or even move out
delayed or stopped of the area, leading to job losses

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for peat works and bare
ground. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment use of new technology/techniques
& change in activity move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

f+ increase in activity (intensification)

{  decrease in activity (extensification)
0 no adaptation taken (or needed)

R N O X

2 A full description of the scenarios is given in Section 3 (or Annex 5).
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Drier conditions mean that peat extraction companies have lower costs since they
without are spending less on pumping water. Occasional flooding due to runoff following
adaptation periods of heavy rain is unlikely to result in significant impacts. However,
mineralization of peat releases carbon dioxide to the atmosphere contributing to
global warming. Also, time taken to restore peat works may increase with greater
costs for conservation and negative impacts for biodiversity
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ i £4 iy
actions More investment Peat extraction Investment in Peat extraction
in water increases due to water decreases overall
management and | drier conditions management because of
other techniques | and lack of regime to limit environmental
by extraction environmental mineralization of concerns. Local
companies in regulation / peat. water
response to incentives Peat extraction management limits
environmental decreases overall | mineralization
legislation / because of
incentives environmental
concerns and
development of
peat substitutes
Opportunities N % i >
Use of new Application of Focus on Devel  of
techniques and skills already in . tal evelopment o
approaches to existence to environmenta new skills ensure
restore old peat extract more peat improvements restoration of old
workings means funding is | workings to
available for enhance
habitat restoration | biodiversity
After adaptation — | Limited since Peat extraction Peat extraction Overall
changes in land extraction may increase due | may stop area of peat
use continues to decrease in completely given extraction

pumping required,
and lack of
concern for GHG

environmental
concerns, leading
to environmental

decreases but
some areas are
intensively worked

balance benefits, to meet local
especially for demands
GHG balance
After adaptation — | Old workings are | Peat extraction Peat Amount of old
environmental restored to areas likely to be | mineralization is workings which are
changes provide high expanded, with minimised by restored increases.
quality habitats little concern for water Restoration will
and recreation restoration of old management and | help reduce habitat
sites. This could | workings (other old workings are fragmentation
help reduce than for potential restored.
habitat angling benefits). | Restoration will
fragmentation. This is likely to help reduce
Mineralization is increase habitat habitat
reduced fragmentation fragmentations
After adaptation — | Small reduction in | Peat extraction Job losses due to | Reduction in area
socio-economic number of jobs companies may cessation of peat | of peat extraction
changes supported by peat | grow, potentially extraction but likely to result in

extraction

increasing
number of jobs

opportunities in
conservation

reduction in
number of jobs

Page 116




Risk & Policy Analysts, Geckoella and Environment Systems

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Peat extraction companies have to spend more money on pumping water out of
without workings, especially following periods of flooding. This may increase pumping
adaptation costs or delay extraction. No other implications have been identified.
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ 0 Ay Ay
actions More investment | No significant Reduction in peat | Peat extraction
in water adaptation taken | extraction due to | decreases due to
management by environmental environmental
extraction concerns, concerns and high
companies, but availability of peat | water levels
overall extraction substitutes and
is likely to decline difficulties of
due to costs of drainage, leaving
additional wetter areas to
pumping conservation
Opportunities N ) £ F=
Use of new Existing skills and | Funding means )
technology to technology used | that wetter areas | New skills are
extract peat in to extract peat unsuitable for used to manage
wetter conditions | where conditions | peat extraction old workings for
(where costs do are dry enough are managed for | biodiversity
not exceed biodiversity
potential income,
especially when
competing with
peat from other
countries)
After adaptation — | Peat extraction Reduction in Area of peat Area of peat
changes in land will be more extraction due to workings workings may
use costly, so there increased projected to decrease, but
may be a drainage costs decline to zero some extraction
reduction in and reduced continues to meet
volumes extracted | profits local demand
After adaptation — | None anticipated. | Peat extraction Biodiversity Biodiversity
environmental Fragmentation may occur on benefits as benefits as funding
changes may be reduced conservation sites | funding is putinto | is put into
through if they are dry conservation. conservation.
restoration, but enough (but likely | Fragmentation of | Fragmentation of
may be increased | to be limited due reedbeds or restored habitats
where further peat | to wetter lakes/ponds could | will reduce
extraction occurs | conditions). reduce due to
Fragmentation is restoration
likely to increase Peat conservation
where extraction and GHG benefits
continues or
expands
After adaptation — | More costly peat May be small Potential job Potential job
socio-economic extraction may reduction in losses in peat losses in peat
changes mean job losses number of jobs extraction, but extraction, but

to retain profits

due to difficulties
and costs of
extraction

opportunities in
conservation

some extraction
continues where
possible to meet
local demand
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Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of peat works and bare ground,
taking account of adaptation measures. The degree of uncertainty in the projected
changes is highlighted using the following colour codings:

. projected change is based on data: .

. projected change is based on the likely trend: D

. projected change is estimated/derived from limited information: .; and
« projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario . Enterprise Sustainability Stewardship
Scenario . . !
Scenario Scenario Scenario
Current area 365ha 365ha 365ha 365ha

Probability (where the change could range from that shown for the 10%
and 90% probabilities)

Change due to: 10% 90% 10% 90% 10% 90% 10% 90%

Temperature 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha

Precipitation
(water table)
and/or freshwater
flooding

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Reedbeds

Current use (baseline)

|_Environmental and Socio-economic Impacts of Climate Change on the Brue Valle

Reedbeds make up 3% of the
current land use covering 326 ha.
They are dominated by tall stands
of Common reed Phragmites
australis, with occasional herbs
such as Marsh bedstraw Galium
palustre. Reedbeds help support
several UK BAP species including
the Bittern Botaurus stellaris and
Reed bunting Emberiza
schoeniclus. The presence of

reedbeds is likely to help support
the tourism industry of the Brue Valley, and, as well as contributing towards the
biodiversity of the area by providing habitat for high profile species such as the
bittern, help manage water quality and flow. Reedbeds can also be highly
productive.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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Change in Temperature and Precipitation : High Emissions .
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The table below uses thresholds to identify the impacts on reedbeds under the high
emissions scenario, based on how temperature, precipitation and flooding change
with time at the 10% and 90% probability levels. The impacts are colour coded as
follows:

« significant negative impacts: .

« medium/unknown negative impacts: D
. low/negligible impacts:

. medium/unknown positive impacts:[] ; and

« significant positive impacts: .

Change

Thresholds

Impacts without adaptation

Change in
temperature

Reedbeds are generally not very
sensitive to changes in temperature.

Combination of change in
temperature and precipitation could
result in:

o 10% probability:

0 possible slight increase
in biomass due to
warmer temperatures.
Higher temperatures in
shallower water could
also result in increased
methane production

o drier conditions affect
reedbed growth and
location with conditions
becoming too dry in
some areas

Change in
rainfall

Threshold for mean water depth
minimums/maximums of Om/+1.5m in
winter, -0.25m/+1.25m in spring, -
0.8m/+0.5m in summer and -1m/+0.75m
in autumn)

e 90% probability:
0 increase in biomass due
to warmer temperatures.
Higher temperatures
could also result in
increased methane
production

0 wet conditions help to
support reedbeds;
locations of some
margins may change

Change in
freshwater
flood risk

Threshold for maximum duration of a
single exposure event of 5 days in
winter, 10 days in spring, 70 days in
summer and 25 days in autumn.

Potential for increased runoff and
short duration flooding (especially
under 90% probability). Runoff could
carry pollutants, although this may
have limited impacts on the
reedbeds, they may affect species
supported by the reedbeds. Sudden
increases in water levels (e.g.
following heavy rain) could affect
nesting birds or overwintering insects
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Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded

using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

Possible slight increase in biomass due to
warmer temperatures

Reedbed vegetation has greater
productivity, thus sequestering more
carbon but increasing costs of cutting for
conservation management; GHG emissions

may vary as water table shifts

Drier conditions affect reedbed growth and
location with conditions becoming too dry in
some areas

Species composition of reedbeds changes
as terrestrial woody species take over in
some areas. In others, reedbed may
invade areas that were previously open
water as the water table drops. This may
affect the ability of the reedbeds to support
other species.

Potential for increased runoff and short
duration flooding. Runoff could carry
pollutants, although this may have limited
impacts on the reedbeds, they may affect
species supported by the reedbeds.
Sudden increases in water levels (e.qg.
following heavy rain) could affect nesting
birds or overwintering insects

Species composition could be affected due
to occasional flooding or influx of pollutants.
The effects will depend on surrounding land
use and risk of significant pollutant spikes
following heavy rainfall events.

90% probability (10% chance that climate
increased precipitation)

chang

e will result in higher temperatures and

Increase in biomass due to warmer
temperatures

Reedbed vegetation has greater
productivity, thus sequestering more
carbon, but increasing costs of cutting for
conservation management; GHG emissions
may also vary as water table shifts

Wet conditions help to support reedbeds;
locations of some margins may change

Wetter conditions are conducive to growth
of reedbeds, providing greater areas of
habitat suitable for BAP species such as
bitterns (value of gains depends on which
habitats are replaced)

Potential for increased runoff and short
duration flooding due to increase in
extreme rainfall events. Runoff could carry
pollutants, although this may have limited
impacts on the reedbeds, they may affect
species supported by the reedbeds.
Sudden increases in water levels (e.g.
following heavy rain) could affect nesting
birds or overwintering insects

Species composition could be affected due
to occasional flooding or influx of pollutants.
The effects will depend on surrounding land
use and risk of significant pollutant spikes
following heavy rainfall events. Any
increase in the area of reedbeds due to the
wetter conditions could reduce the impacts,
especially where the reeds themselves can

moderate runoff and/or pollutant levels

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
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table below looks at the adaptations measures available under each of four different

socio-economic scenarios?.

It also looks at whether or not these adaptation options

are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for reedbeds. The table uses
a series of symbols to illustrate the key impacts:

Adaptation measures:

o =2

more investment
change in activity

increase in activity (intensification)

decrease in activity (extensification) ¥
no adaptation taken (or needed) &

Opportunities:
~ use of new technology/techniques

w

@ move to more profitable activity

P move to funding for environmental
improvements
application of existing skills

development of new skills

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reedbed vegetation has greater productivity, sequestering more carbon but

without increasing the costs of cutting for conservation management. In some areas,

adaptation species composition of reedbeds changes as terrestrial woody species take over.
These changes affect the ability of reedbeds to support other species. Reedbed
species themselves invade areas that were previously open water as the water
table drops, but sudden increases due to runoff following heavy rain could affect
species supported by the reedbeds. Greenhouse gas emissions may vary as
water table shifts.

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ J iy b=

actions Invest in water Drier conditions Where Local water
management to allow former sustainable, management helps

retain species rich
areas of reedbed
rather than allow
colonisation by
terrestrial species.
Occasional
increase in
pollutants may
affect species
diversity

areas of reedbed
to be colonised by
woody species;
reedbed viable in
other previously
open-water areas.
But decrease in
management in
nature reserves
due to lack of
funds. Potential
for increased level
of pollutants from
runoff over more
intensively farmed
land

species rich areas
of reedbed are
retained by water
management.
Other areas are
allowed to
become drier.
Influx of pollutants
and runoff
managed by more
sustainable land
use, especially
around species
rich areas.
Floodplain-scale
management in
drier conditions
may lead to
invasion of some
open-water areas
and ditch habitats.

maintain some
areas of species
rich reedbed.
Areas which
become drier may
be put to other
uses such as withy
production or even
agricultural use.
Careful water use
and reduction of
inputs on land
reduces impacts
from runoff

22

A full description of the scenarios is given in Section 3 (or Annex 5).
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Opportunities l é é V4 @
Use of agri- Improvement in Use of new Development of
i technology to ;
environment markets for manage water new_sk_llls to
payments to reedbeds ge water maximise output
table to minimise ;
manage (water/carbon/ from drier areas
. . . greenhouse gas . R
improvement in nutrient/ release from WhllS.t maintaining
markets for biodiversity reedbeds species _nchness_
reedbeds (water/ | management), but and habitat quality
carbon/nutrient/ harvesting would of wetter areas.
biodiversity be for profit rather Opportun!tles for
management) than commermal reed
environmental growing reduced
quality due to drier
conditions
After adaptation — | Potentially some Loss in area of Change in land Loss of some

changes in land
use

loss of low quality
areas of reedbed,
but these may be
replaced by
reedbed species
colonising open
water

reedbed to scrub,
but some
movement by
reedbed species
to colonise open
water/former peat
extraction areas

use in some
areas. Other
areas are
maintained where
water table
allows. This
habitat would
respond well to
landscape-scale
management

areas of reedbed
as they become
drier and are put to
other uses,
balanced by
colonisation of
some areas of
open water.
Fragmentation of
existing reedbed
habitats could
increase

After adaptation — | Unlikely to be any | Likely decrease in | Management and | Potential decrease
environmental significant change | reedbed species enhancement of in reedbed area
changes or overall loss of diversity as species rich and connectivity/
species due to overall quality and | reedbed areas coordinated
management. area decreases. retained through management.
May be small Also increase in agri-environment | Mostly offset by
increase in habitat | habitat payments and local invasion of
fragmentation fragmentation. landscape-scale open-water
where lower Increased approach. habitats. Local
quality areas are intensification of Localised losses benefits retained
lost (but only land use may also | where water through targeted
where these are make the management is management.
not replaced, over | transition to not thought Small benefits for
time, by reedbed habitats | sustainable, offset | carbon flux from
colonisation of much sharper. by gains increase in area of
open water). Impacts on elsewhere. reedbeds
Impacts on carbon flux due to | Overall, habitat
carbon flux where | peat soils drying fragmentation
peat soils dry out | out could be reduced
slightly. Benefits
for carbon flux as
greater area of
peat soils is kept
wet and
vegetated
After adaptation — | No change Potential loss in Maintenance in Potential for
socio-economic anticipated since | conservation overall area of increase in
changes any loss of employment; reedbed and employment since
employment offsets depend on | conservation/land | dried out reedbed
associated with enhanced management jobs | areas may be

lost areas of

markets for

brought into

Page 123




Storyline for Reedbeds

reedbed will be
compensated for
by greater
management
required in
remaining areas

reedbed services

productive use,
also possibly jobs
in local nature
reserve
management
including
recreation

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reedbed vegetation has greater productivity, sequestering more carbon, but
without increasing costs of cutting reeds for conservation management. Wetter
adaptation conditions support growth of reedbeds, providing greater areas of habitat suitable
for BAP species such as bitterns (but the value of gains depends on which
habitats are replaced). Greenhouse gas emissions may also vary as water table
shifts. Heavier rainfall could increase runoff and result in sudden increases in the
water table. This may affect species living in the reedbeds
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation 0 0 & &
actions No adaptation No adaptation Expanding Localised
taken taken reedbeds are management gives
managed to gains/losses.
deliver Careful land
greenhouse gas, management helps
water flow, water | to reduce nutrient
quality and losses to reedbeds
biodiversity
benefits. Careful
land management
around reedbeds
to avoid loss of
nutrients in runoff
Opportunities J ¢ }! @
Potential for use | ApPplication of Agri-environment | To increase their
of agri- existing skills to | schemes help pay | green credentials,
environment manage reedbeds | for reedbed there is the
payments to to deliver e.g. management as potential for
manage reedbeds | flood well as for other farmers to manage
for biodiversity management services as part of | areas of reedbed
functions, a landscape-scale | for local
especially in wetland scheme greenhouse gas,
terms of runoff/ water flow and
flood water quality, and
management biodiversity
following heavy benefits. There
rainfall events could also be
opportunities for
commercial reed
production,
supported by local
demand and
conservation
grants
After adaptation — | Reedbed may Area of reedbed Reedbeds expand | Land use in areas

changes in land
use

expand into other
habitats which
cope less well

increases due to
abandonment of
wetter areas (but

to cover larger
areas, potentially
taking over former

of reedbed may
expand, especially
in wetter areas of
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with high water
tables

this would be
unmanaged
change)

rhyne and ditch
habitats, and
open water, as
well as wetter
areas of former

former grassland

grassland
After adaptation — | Diversity of Area of reedbed Reedbed species | Reedbed species
environmental reedbed species increases, but in diversity is diversity is
changes retained but unmanaged way retained, but there | retained since
possible loss of May be impacts may be some loss | climatic conditions
species presentin | on species of biodiversity favour growth of
other habitats. supported by relating to reedbeds. Land
May also be reedbeds where habitats into management could
impacts on the water table which reedbeds result in flood flows
species living in increases expand. Land being directed to
reedbeds where following heavy management reedbeds, with
the water table rainfall and due to | could result in impacts on species
suddenly rises. freshwater flood flows being living in the reeds.
Increase in area flooding. directed to Habitat
of reedbeds could | Transition to reedbeds, with fragmentation is
reduce habitat reedbeds may be | impacts on unlikely to change
fragmentation. sudden from species living in significantly.
Wetter conditions | surrounding, the reeds. Potential carbon
favour reedbeds intensively used Habitat flux benefits from
with potential for land, but will be fragmentation increase in area of
carbon flux softer where land | could reduce over | reedbeds
benefits is abandoned. time as new
Abandonment of reedbeds become
wetter areas may | established.
result in carbon Potential carbon
flux benefits, due | flux benefits from
to peat soils increase in area
remaining wet of reedbeds
and vegetated
After adaptation — | Potential for more | Employment Potential for Possible increase
socio-economic jobs in relating to increase in land in reedbed
changes conservation due | reedbeds stays management jobs | management due

to need for more
frequent cutting of
reeds

relatively constant

associated with
reedbeds as they
are managed for
environmental
service delivery

to greater need to
manage reedbeds
because of
multiple local
demands

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

projected change is based on data: D
projected change is based on the likely trend: D

. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

Page 125




Storyline for Reedbeds

World Markets Provincial Global Local
Scenario S ; Enterprise Sustainability Stewardship
cenario . . ;
Scenario Scenario Scenario
Current area 326 ha 326 ha 326 ha 326 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10% 90%

10% 90%

10% 90%

10% 90%

Temperature

Precipitation
(water table)
and/or
freshwater
flooding

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Rivers, Streams, Ditches, Rhynes

Current use (baseline)

Rivers, streams, ditches, and rhynes
make up 0.2% of the current land use
covering 22 ha. Water levels are
managed; the River Brue is level
managed and the 8km Huntspill River
has retention sluices to allow it to store
flood water in winter. Ditches and
rhynes are wet fences and irrigation
sources for agriculture in summer, and
are also a key feature for several SSSis,
providing habitat for rare ditch flora such

as Greater Water Parsnip Sium latifolium

and invertebrates e.g. Shining Ram’s-Horn snail Segmentina nitida. Water level
management is important for the maintenance of ditch biodiversity and lower winter
water levels have negatively affected several ditch flora and fauna over the years.
Angling currently occurs on the Brue, Cripps, South Drain, North Drain and Huntspill,
with species present including roach, bream, tench, pike, chub, carp and eel. In
2001, three people were directly employed in angling in West Poldens ward.

Impacts of climate change
The graph below shows changes in temperature and precipitation under the high

emissions scenario, by season.
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The table below uses thresholds to identify the impacts on rivers, streams, ditches,
rhynes under the high emissions scenario, based on how temperature, precipitation
and flooding change with time at the 10% and 90% probability levels. The impacts
are colour coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation
Higher temperatures affect dissolved Combination of change in
oxygen levels in water, with negative temperature and precipitation could
impacts for flora and fauna. Under 10% | (esult in:
probability, feature is mostly resistant in 0 e
autumn and winter because anticipated | * 10% prr](?br?b”t'ty' i ffect
temperature changes are small, ° d'lg e;r e(:jmpera urles al ec
however impacts are expected in spring ISSolved oxygen Ievels,
with negative impacts for
and summer. ;
flora and fauna (especially
Decreased precipitation (10% mvgrtebre(\jtes) mainly éelt Ilg
probability) means that conditions are SF”ng anlt summer. dou
Change in too dry for 1 year in 4/5 in summer and a s?hresu m&nc;gase
temperature | autumn and 1 year in 6/7 in spring and methane production
winter (depending on water table 0 increase in biomass
management) production increases
vegetation management
Increased temperatures enhance the costs
risk of diseases, pests (including Aedes
mosquito) and invasive species. Deeper o drier conditions cause
water buffers effects. desiccation, with greater
) _ _ impacts during summer
Higher temperatures increase biomass and autumn (depending on
production water table management)
e 90% probability:
o0 higher temperatures affect
levels of dissolved oxygen,
Under 90% probability, impacts are with negative impacts for
expected all year round. flora and fauna all year
round. Could also result in
More rainfall helps to support the increased methane
. habitat, but could lead to increase in production
Change in . L ; . ) o
rainfall primary productivity if combined with 0 increase |n_b|omass
warmer temperatures production increases
vegetation management
Changes in water table levels may have costs
knock-on impacts for greenhouse gas 0 wetter conditions support
emissions, e.g. methane from ditches the feature and help to
mitigate for eutrophic
tendencies arising from
warmer temperatures
. Freshwater flooding caused by o Spikes of contaminants and
Change in . . ) . .
increased runoff could bring high levels sudden changes in water quality
freshwater . : . - .
: of contaminants into rivers, streams, could affect the biodiversity value
flood risk .
ditches and rhynes of the lakes and ponds,
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especially where this affects
dissolved oxygen levels

Other Changing flow levels require changes in

impacts management effort

e 10% probability:

o lower flow during drier
periods increase
sedimentation

e 90% probability:

o higher flows not expected
to have any significant
impacts on river banks

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded

using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

Higher temperatures affect dissolved
oxygen levels, with negative impacts for
flora and fauna (especially invertebrates)
mainly felt in spring and summer

Population size and ultimately species
diversity (in particular of invertebrates) may
decrease due to less hospitable conditions

Increase in biomass production increases
vegetation management costs

Greater management effort needed to
ensure river and stream channels are not
blocked with vegetation, and to maintain
biodiversity

Drier conditions cause desiccation, with
greater impacts during summer and
autumn (depending on water table
management)

Aquatic species are lost during drier years
(conditions are too dry every 1 in 4/5
years). Recolonisation may be limited if
conditions remain unsuitable

Lower flow during drier periods increase
sedimentation

Reduced flow and lower water levels as a
result of drier conditions could affect the
use of rivers, streams, ditches and rhynes
as wet fences and sources of drinking
water for livestock. This would have a
significant implication for management of
the fields and could be a major factor in
land abandonment

Higher management costs and effects on
biodiversity may be incurred during drier
seasons and years as sediment is
deposited and channels are blocked.

Occasional wetter days could result in
higher runoff and greater movement of
contaminants from the land

Effects on flora and fauna due to raised
pollutant levels and reduction in dissolved
oxygen. Such changes will affect the more
sensitive species and may decrease the
biodiversity value. The impacts are likely to
be greater where water levels are reduced
due to the overall drier condition

Increased temperature and longer growing
season favour invasive species such as
Parrot feather Myriophyllum aguaticum

Adverse effects on biodiversity and water
flow
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90% probability (10% chance that climate change will result in higher temperatures and

increased precipitation)

Higher temperatures affect levels of
dissolved oxygen, with negative impacts for
flora and fauna all year round

Population size and ultimately species
diversity (in particular of invertebrates) may
decrease due to less hospitable conditions

Increase in biomass production increases
vegetation management costs

Warmer conditions may lead to rapid
growth of some aquatic vegetation species
(e.g. Lemna spp.), affecting the level of
light reaching the river bed as well as the
nutrients available for other species to
utilise

Wetter conditions support the feature and
help to mitigate for eutrophic tendencies
arising from warmer temperatures

Rivers and streams are supported by
wetter conditions, but there may be some
increase in management costs as
vegetation growth rate increases

Occasional wetter days could result in
higher runoff and greater movement of
contaminants from the land

Effects on flora and fauna due to raised
pollutant levels and reduction in dissolved
oxygen. Such changes will affect the more
sensitive species and may decrease the
biodiversity value. The impacts may be

reduced due to overall wetter conditions
(compared with the 10% probability)

Higher flows not expected to have any
significant impacts on river banks.
However, increased priority for flood
management may require levels of
vegetation management that would be sub-
optimal for biodiversity.

However, flood management concerns may
demand intensive vegetation management,
and low water levels, to the detriment of
biodiversity.

Increased temperature and longer growing
seasons favour invasive species such as
Parrot Feather Myriophyllum aguaticum

Adverse effects on biodiversity and water
flow

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for rivers, streams, ditches
and rhynes. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment ~ use of new technology/techniques
& change in activity @ move to more profitable activity
f increase in activity (intensification) A move 1o funding for environmental
improvements
{  decrease in activity (extensification) % application of existing skills
0 no adaptation taken (or needed) & development of new skills

23 A full description of the scenarios is given in Section 3 (Annex 5).
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications
without
adaptation

Reduced flow and lower water levels as a result of drier conditions could affect
the use of rivers, streams, ditches and rhynes as wet fences, with a significant
implication for management of the fields and could be a major factor in land
abandonment. Population size and ultimately species diversity (in particular of
invertebrates) may decrease due to less hospitable conditions. Greater
management effort needed to ensure river and stream channels are not blocked
with vegetation or sediment. Aquatic species are likely to be locally lost during
drier years (conditions are too dry every 1 in 4/5 years). Recolonisation may be
limited if conditions remain unsuitable. Lower dissolved oxygen levels (due to
lower water levels, warmer conditions and increased level of contaminants due to
runoff) may favour generalists over specialists. Flood concerns may lead to more
intensive waterway vegetation management and lower water levels. Invasive
species may flourish.

Adaptation
responses
under...

World Markets
Scenario

Provincial
Enterprise
Scenario

Global
Sustainability
Scenario

Local
Stewardship
Scenario

Adaptation
actions

Oor £

Current river and
stream
management
activities continue
with maintenance
of wet fences as
far as possible,
but some land
use change (away
from grazing) may
occur where wet
fences cannot be
maintained. This
could result in
some species
being lost from
some stretches of
watercourses
during drier years.
Fencing could
also be used to
maintain livestock
grazing areas,
especially on
larger farms, with
bowser water
provision or piped
infrastructure.
More resilient
species are
allowed to
colonise these
stretches.
Occasional
increase in
pollutant levels
may affect
species diversity
(especially more
sensitive

£and ¥
Investment will
occur in stretches
of rivers and
streams where
angling occurs to
maintain income.
Other areas will
be left alone.
This may result in
increased
abandonment of
land for livestock
grazing, or use of
fencing to keep
livestock in
appropriate fields.
Occasional
increase in
pollutant levels
may affect
species diversity
(especially more
sensitive
invertebrate
species). This
may be greater
than under the
other scenarios
due to more
intensive use of
the land. Local
flooding concerns
will prompt
intensive
vegetation
management and
low water levels
for key
waterways.

£

Increased
investment in
water
management to
help maintain
diversity in rivers
and streams as
far as possible.
Water will be
directed to areas
where wet fences
are required,
although reduced
volumes of water
may mean some
areas need to be
managed
differently in drier
years. Some loss
of ditch habitat
due to more
extensive
approach to
management,
offset in part by
gains in ‘fuzzy’
wetland edges
elsewhere. Influx
of pollutants due
to runoff may be
managed by more
sustainable land
use around the
watercourses.

£

High priority
placed on
maintaining these
habitats for their
recreation, flood
management,
water quality,
biodiversity and
tourism potential.
Wet fences will be
maintained in
areas of highest
environmental
quality and
focused onto key
livestock grazing
areas. Influx of
pollutants due to
runoff may be
managed by more
sustainable land
use around the
watercourses. Wet
ditches lost where
habitat and water
level management
too expensive to
maintain in
fragmented
ownership.
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invertebrate
species)
Opportunities £ ~ £ é
. . Current . .
Agri-environment Funding for Local agri-
management . .
payments are : environmental environment
. skills are used to . . ! o
made available to S improvements is funding prioritises
. maintain stretches .
retain the most : . used to adapt to rivers, rhynes and
S of river for angling
species rich landscape-scale streams.
. purposes where . .
stretches of rivers L : floodplain Opportunity to
this brings income
and streams, management. open up wetland
to the area
rhynes and nature reserves
ditches including rivers
and streams to
visitors to generate
income to help
support
conservation
activities
After adaptation — | Reduction in Condition of rivers | Ditches Move to mixed
changes in land water levels and streams maintained and farming may mean

use

requires greater
level of water
management and
movement, to
enable wet fences
to continue in
areas of highest
environmental
quality/highest
grazing value —
management in
these areas
improves

for biodiversity.
Elsewhere, some
losses of low
quality ditches,
replaced with
fencing and
bowser / piped
water for
livestock, and/or
accompanied by
abandonment to
scrub.

changes, with
vegetation and silt
blocking
channels. This
may be cleared
by individuals
where it causes
detrimental
impacts on
adjacent land
(e.g. flooding of
crop land).
Fencing used to
replace wet
fences where
profitable.
Elsewhere, ditch
abandonment will
lead to loss of
feature, and
knock-on effects
of loss of wet
ditches on
management of
grassland habitats
(but this will only
occur on marginal
land where it is
not profitable to
continue farming)

enhanced where
water levels allow.
Elsewhere,
extensive
approach to
management
means some local
losses expected
where conditions
not naturally
suited to the
feature. These
losses partially
offset by ‘fuzzy
edges’ to open
water in a habitat
matrix. This may
maintain species
populations,
although not the
exact ditch floral /
faunal
communities.

wet fences can be
maintained around
some grazing
areas, but this will
depend on local
water
management and
priorities. Some
losses of ditch
habitat expected.

After adaptation — | High priority areas | Likely loss of Unlikely to be Overall biodiversity

environmental for biodiversity biodiversity since | significant overall | retained due to

changes retained by agri- only real change due to conservation
environment management of funding for efforts and more
payments, habitat is for environmental sustainable land
including targeting | angling purposes. | improvements management
water Increased use of helping to retain around the
management so fencing and biodiversity watercourses.
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wet fences can be
retained in areas
of highest
environmental
quality.
Elsewhere,
potential
decrease in
biodiversity in
some areas as
communities
adapt to less
water being
available. Use of
fencing may also
reduce ditch side
habitat for
breeding birds
(especially for
feeding of
breeding waders)
and, if combined
with reduced
management and
increased scrub
growth, could
increase shading
of ditch habitats.
May be some
negative impacts
where pollutants
enter rivers
following periods
of heavy rainfall

reduced scrub
control will reduce
quality of ditch
habitats, and
access for
breeding birds
(especially for
feeding for
breeding waders)
Rhynes outside
nature reserves
either choked with
vegetation or
completely
cleared, with risk
of greater inputs
of pollutants
(including
nutrients) —
reducing
biodiversity

through
landscape-scale
floodplain
approach. This
will help maintain
feeding habitats
for breeding
waders, but there
may be some loss
of ditch habitats in
particularly dry
years, and some
change in feature
location and type
(gradations with
swamp and fen).

May be some
reduction in ditch
habitats, though,
where water
volumes mean
some wet fences
are lost. This
could have
localised impacts
on feeding
grounds for
breeding waders

After adaptation —
socio-economic
changes

Unlikely to be
significant change

Jobs in angling
are retained,
however, there
are likely to be
losses in
conservation and
environmental
management

Unlikely to be
significant change

New jobs may be
created associated
with recreation and
tourism due to
greater access as
area becomes
drier

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Population size and ultimately species diversity (in particular of invertebrates)

without may decrease due to less hospitable conditions (too warm, lower dissolved

adaptation oxygen, especially where nutrients and pollutants enter the watercourses through
runoff following heavy rain). Warmer conditions may lead to rapid growth of some
aquatic vegetation species (e.g. Lemna spp., invasive species), affecting the level
of light reaching the river bed as well as the nutrients available for other species
to utilise. Rivers and streams are supported by wetter conditions, but there may
be some increase in management costs as vegetation growth rate increases.

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ i £ £

actions Investment in Wetter conditions | Investment in High priority
river and stream enhance the water placed on

management

habitat available

management to

maintaining these
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activities
increases since
some species e.qg.

for angling, thus
increasing the
potential income

ensure that
species diversity
is retained despite

habitats for their
recreation, flood
management,

Lemna spp. from rivers and likely rapid growth | water quality,
require more streams. Intensive | of some species. | biodiversity, and
frequent waterway Extensive tourism potential.
clearance to management management of Careful
ensure overall used to alleviate land around management of
biodiversity is local flood risk, watercourses to land around
maintained. Also | but fragmented minimise watercourses to
investment in approach. agricultural runoff | minimise
digging new following heavy agricultural runoff
ditches to help rain, including following heavy
maintain drainage digging of new rain, including
of grassland and ditches to digging of new
cropland maintain drainage | ditches to maintain
drainage and
enable mixed
farming to continue
— -

Opportunities )Q é ,4 and ¥ & and %
Agri-environment | Rivers and Wetter conditions | Opportunity to
funding is used to | streams are offer opportunities | expand wetland
manage rivers stocked with fish to extend the habitats and open
and streams to to bring in anglers | spread of wetland | up areas for
ensure and generate habitats, visitors to generate
biodiversity is income for the increasing habitat | income to help
retained (although | area. Increases connectivity, support
some decreases in runoff and including through | conservation
may occur due to | pollutants could digging of new activities. This
increased runoff affect water ditches includes digging of
and associated quality new ditches to
pollutants) help maintain

drainage

After adaptation — | Increase in area Ditches and Possible Potential for

changes in land of ditches and rhynes are expansion of area | increase in overall

use rhynes due to abandoned covered by area of ditches and
need to improve in/around land ditches and rhynes
drainage for that is no longer rhynes

agricultural farmed, resulting
activities in loss of around
20% of ditches to
scrub
After adaptation — | May be small Aquatic Potential for Potential for
environmental decline in water biodiversity increased increased
changes quality due to expected to freshwater freshwater

pollutants washed
into watercourses
after heavy
rainfall events.
Overall,
fragmentation of
habitats is unlikely
to be significantly
affected.
Increased
drainage used to
maintain potential
to evacuate water

decrease as
rivers and
streams are
managed purely
for fishing
purposes, also
due to higher
pollutant levels
washed into lakes
and ponds from
runoff from land
that is more
intensively

biodiversity as
habitat
connectivity is
enhanced, with
benefits for
breeding waders;
some ditch
communities may
change (but
species may
continue in
different
assemblages?).

biodiversity as
habitat connectivity
is enhanced
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and should have
limited negative
effects on
biodiversity due to
overall wetter
conditions

farmed. May be
increased
fragmentation of
higher quality
areas and
intensification of
surrounding land
and management
of ditches for
angling may
reduce
connectivity

After adaptation —
socio-economic
changes

Minimal change in
employment
opportunities
expected since
habitats remain

Overall number of
jobs in the area
likely to stay the
same since
angling jobs
increase but
conservation jobs
will probably
decrease

Unlikely to be any
change in overall
employment since
jobs lost through
wetland
expansion may be
replaced by
conservation
opportunities

Potential to create
new jobs
associated with
conservation,
recreation and
tourism, as well as
potentially
replacing any lost
farming jobs with
angling ones

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of rivers, streams, ditches, and
rhynes, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: |:|
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario ; Enterprise Sustainability Stewardship
Scenario . X X
Scenario Scenario Scenario
Current area 22 ha 22 ha 22 ha 22 ha

Probability (where

the change could range from that shown for the 10%
and 90% probabilities)

Change due to: 10% 90% 10% 90% 10% 90% 10% 90%
Temperature 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha
Precipitation

(water table) 0 ha 0 ha 0 ha

and/or freshwater
flooding

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Swamp and Fen

Current use (baseline)

Swamp and fen makes up 2% of the
current land use covering 158 ha.
The habitat features in several SSSIs
including Catcott, Edington and
Chilton Moors, Tealham and Tadham
Moor, Westhay Moor, Shapwick
Heath, Westhay Heath, Street Heath
and Sharpham Moor Plot. This
habitat generally fringes open water
and reedbed, with tall emergents
such as Common bulrush Typha
latifolia and Reed canary grass
Phalaris arundinacea. It also

includes occasional patches of sedge-rich fen habitat, generally found in wetland

mosaics with the nature reserves.

Swamp and fen help attract wildlife tourists to the Brue Valley, as well as contributing
towards the biodiversity of the area. The feature helps support around 280 tourism

and conservation jobs in the Somerset Levels and Moors.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high

emissions scenario, by season.
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The table below uses thresholds to identify the impacts on swamp and fen under the
high emissions scenario, based on how temperature, precipitation and flooding
change with time at the 10% and 90% probability levels. The impacts are colour
coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could
result in:

o 10% probability:
Swamp and fen are assumed to be o small increases in
resilient to small increases in temperature are not
temperature P ' 9 significant impacts,
temperature increases may affect although there may be
biomass production in spring, summer small increases in
and autumn. methane production
o0 lower rainfall affects the
water table. Wetland
communities will be
under stress especially in
summer and autumn
Lower precipitation impacts the water .+ 90% proﬁ_al;):htyt. t
table, leading to conditions which are too 0 :c? irﬁempera ures may
dry for swamp and fen for 1 year in 5. ariect biomass
Periodic inundation of up to 200mm is production 'g sptrlng,
typical for habitat. Minimum mean water 'Srtégrrg?:roi?d ;lusjoukr)r; n.
depth is -0.75m in winter, -0.9m in . ;
. . . . increases in methane
Change in spring, -1.0m in summer and -0.9m in .
: production
rainfall autumn.
Greater precipitation leads to qualitative
changes for swamp and fen as a result 0 increased rainfall affects
of cumulative water table changes. the water table resulting
Maximum mean water depth is 1.5m in in qualitative changes in
winter, 1.25m in spring, 1.25m in swamp and fen
summer and 1.3m in autumn.

Change in Freshwater flooding caused by Spikes of contaminants and sudden

freshwater increased runoff could bring high levels changes in water quality could affect

flood risk of contaminants into swamps and fens the biodiversity value
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Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Small increases in temperature are not Higher temperatures may lead to slightly
expected to have any significant impacts greater biomass production

Lower rainfall affects the water table. Species diversity may decrease since
Wetland communities will be under stress some species will not be able to tolerate
especially in summer and autumn the drier conditions

Occasional spikes of contaminants and Increased nutrient levels could favour some
sudden changes in water quality caused by species over others, changing the species
runoff following periods of heavy rain could composition and, potentially reducing the
affect sensitive species biodiversity value of the swamps and fens

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Greater biomass production may result in

Higher temperatures may affect biomass greater need for vegetation management,

production in spring, summer and autumn but any additional costs are likely to be
negligible

Increased rainfall affects the water table Higher water table leads to slight changes

resulting in qualitative changes in swamp in the species composition of areas of

and fen swamp and fen

Occasional spikes of contaminants and Increased nutrient levels could favour some

sudden changes in water quality caused by species over others, changing the species

runoff following periods of heavy rain could composition and, potentially reducing the

affect sensitive species biodiversity value of the swamps and fens

Change in flood risk

Decreased species diversity due to some
species not being able to withstand
unpredictable inundation

Potential loss of species which are not able
to withstand unpredictable inundation

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®*. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for swamp and fen. The table
uses a series of symbols to illustrate the key impacts:

Adaptation measures: Opportunities:
£ more investment ~ use of new technology/techniques

24 A full description of the scenarios is given in Section 3 (or Annex 5).
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o« o ¢

change in activity
increase in activity (intensification)

decrease in activity (extensification)
no adaptation taken (or needed) <&

move to more profitable activity

improvements
application of existing skills

development of new skills

s
P move to funding for environmental
X

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Higher temperatures may lead to slightly greater biomass production, but
without increased nutrient concentrations (and pollutants) that could be washed into the
adaptation swamp and fen following periods of heavy rain could affect species composition.
Species diversity will be decreased since some species will not be able to tolerate
the drier conditions
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation 0 &= £ £
actions Land Drier conditions Increased High priority
management make the land investment in land | placed on
activities such as | more suitable for | and water maintaining these
grazing continue, | grazing. management to habitats for their
otherwise swamp | Occasional help maintain GHG
and fen habitats increase in diversity in the management,
are allowed to pollutant levels swamp/fen as far | biodiversity and
adapt themselves | may affect as possible. tourism potential.
to drier species diversity Influx of pollutants | Influx of pollutants
conditions. (especially more due to runoff may | due to runoff may
Occasional sensitive be managed by be managed by
increase in species). This more sustainable | more sustainable
pollutant levels may be greater land use around land use around
may affect than under the areas of swamp areas of swamp
species diversity other scenarios and fen and fen
(especially more due to more
sensitive species) | intensive use of
the land
Opportunities l é )! é
Contributions to Opportunity to Potential to obtain | Local agri-
membership- increase use of low productive environment
based the area for land for funding prioritises
conservation grazing, with enhancement, wetlands and
organisations are | change in feature | including through | management of
used to help to grassland grazing of the wetlands, such as
manage the swamp and fen, through grazing.
transition and to but potential may | Opportunity to
maintain be limited by open up nature
opportunities for water availability reserves for
species-rich visitors to generate
communities income to help
support
conservation
activities
After adaptation — | May be change Change of drier No signification No significant

changes in land
use

away from
swamp/fen
towards wet
grassland, but

areas of
swamp/fen to wet
grassland

change in area
(water limits
potential to
expand the

change in area.
May be increased
disturbance, but
reduction in peat
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also potentially to
peat extraction

habitat), but
reduction in peat
extraction means
some areas of
swamp/fen
remain that would
otherwise have
been extracted

extraction means
some areas of
swamp/fen remain
that would
otherwise have
been extracted

After adaptation — | There is a change | Loss of Drier conditions Drier conditions
environmental in the community, | swamp/fen may make it more | may make it more
changes but management | species, potential | difficult to difficult to maintain
by conservation to be replaced maintain the the habitats and
organisation with wet swamp/fen may favour some
(funded by their grassland such habitats. If so, it species over
members) helps that fragmentation | is likely that there | others. This is
pay to maintain of swamp/fen would be a likely to increase
species-rich increases (but wet | change to wet fragmentation of
communities. grassland grassland of high | swamp and fen
However, there decreases), but value for wildlife habitats
may be an drier conditions (although this will
increase in habitat | and use of take time to
fragmentation grazing activities become
that do not established), with
consider the loss of
environment may | connectivity
mean the wet between
grassland is swamp/fen
species-poor habitats.
After adaptation — | Unlikely to be a Increase in May create new New jobs may be
socio-economic significant change | activity may conservation jobs, | created associated
changes support more although the with conservation

farming jobs, at
the expense of
conservation jobs

number is likely to
be small (and
much of the work
may be done by
volunteers)

management

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Greater biomass production may result in greater need for vegetation

without management, but any additional costs are likely to be negligible

adaptation Higher water table leads to slight changes in the species composition of areas of
swamp and fen. Higher water tables could also affect the extent to which swamp
and fen can be grazed. Risk of runoff bringing nutrients and pollutants that could
have implications for the species composition

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ 0 £ £

actions Investment in Areas of Investment in High priority
management to grassland management to placed on
maintain species become too wet maintain variety of | maintaining a
diversity through and are swamp and fen variety of swamp

grazing where
appropriate, but
may be slight
change in
composition due
to higher water
tables and

abandoned with
potential for move
to wet woodland
or deep swamp
conditions. No
grazing is
undertaken. No

species through
grazing where
appropriate,
potentially
through different
water regimes in
different locations.

and fen habitats.
Careful
management
through grazing
where appropriate
of land around
watercourses to
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impacts of adaptation Careful minimise loss of
nutrients and measures taken. management of nutrients following
pollutants washed | There may be land around heavy rain
into swamp/fen opportunities for watercourses to
following periods | development of minimise loss of
of heavy rain new wetland nutrients following
habitats, but heavy rain
these will be
unmanaged
— -
Opportunities Y None N )! and % 8 and %
" Wetter conditions . .
Wetter conditions Wetter conditions | Opportunity to
S mean swamp and S
offer opportunities ; offer opportunities | expand swamp
to extend th fen are likely to be | /o end th d fen habitat
o extend the abandoned (and o extend the and fen habitats
range of swamp range of swamp (mainly from
may change
and fen. species and fen, from grassland
Conservation composition, e.g grassland and becoming too wet)
organisations able | avoidance of peat | and open up areas
to wet woodland) ; ; T
to buy land of low extraction. Agri- for visitors to
productivity and environment generate income
manage for payments help to help support
conservation landowners move | conservation
purposes into land activities, with
management for some grazing
biodiversity, with continuing on
some grazing swamp and fen
continuing on
swamp and fen
After adaptation — | Potential for Gradual change Potential for Potential for

changes in land
use

increase in area
covered by
swamp and fen,
replacing areas of
dry grassland

in species
composition to
those preferring
higher water
tables, with loss
of grassland and
wet heath due to
wetter conditions

significant
increase in area
covered by
swamp and fen as
land currently
under other
features,
especially
grassland,
becomes more
difficult to farm or
manage

significant increase
in area covered by
swamp and fen,
and to use water
management to
provide different
water depths as
land currently
under other
features,
especially
grassland,
becomes more
difficult to farm or

manage
After adaptation — | Potential for Reduction in Potential for Potential for
environmental increase in biodiversity as increase in increase in
changes environmental more vigorous environmental environmental

value (although
this will depend
on the land that is
purchased and
the management
regime used and
if a variety of
water table
conditions can be
maintained).
Over time,
increase in

species out
compete and
dominate,
especially where
nutrients are
washed into the
swamp/fen from
surrounding
intensively farmed
land. This may
increase
fragmentation of

value (although
this will depend
on the current
features that will
change and how
the water regime
is managed).
Over time (as
swamp and fen
habitats become
established over a
larger area),

value (although
this will depend on
the current
features that will
change and if
there is a varied
management of
the water regime).
Over time (as
swamp and fen
habitats become
established over a
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swamp and fen higher quality habitat larger area),
should reduce swamp and fen fragmentation will | habitat
habitat habitats decrease fragmentation will
fragmentation decrease
After adaptation — | Potential to create | Loss of Potential to Potential to create
socio-economic new jobs in land conservation or replace lost new jobs
changes and water land management | agricultural jobs associated with
management jobs through land wildlife tourism, as

management,
making use of the
existing skills of
landowners/
farmers

well as replacing
lost agricultural
jobs with land
management ones

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: .

. projected change is based on the likely trend: D

. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario . Enterprise Sustainability Stewardship
Scenario . . !
Scenario Scenario Scenario
Current area 158 ha 158 ha 158 ha 158 ha

Probability (where the change could range from that shown for the 10%
and 90% probabilities)

Change due to: 10% 90% 10% 90% 10% 90% 10% 90%

0 ha

0 ha 0 ha 0 ha 0 ha 0 ha 0 ha 0 ha

Temperature

Precipitation
(water table)
and/or
freshwater
flooding

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Wet grassland of high value for wildlife

Current use (baseline)

Wet grassland of high value for wildlife
makes up 10% of the current land use
covering 953 ha. The area of wet
grassland is an essential part of the
largest lowland wet grassland remaining
in England. The wet grassland is used
to graze beef and dairy livestock, with
around 5% (48 ha used for dairy
farming) and 95% (905 ha) used for beef
finishing. The wet grassland of high
wildlife value could support around 46
livestock farming FTE jobs (4 dairy and

42 beef) and provides annual income of around £470,000 (assuming a premium of
20% is payable for meat from animals grazed on wet grassland of high value for
wildlife), although the land is managed to deliver multi-benefits with agri-environment
payments used to offset reductions in yield and output due to extensive land

management.

This feature includes two distinct sub-features:

e Raised Water Level Areas (RWLA), generally managed for wetland birds
(breeding waders and overwintering waterfowl); and
o flower-rich wet meadows, supporting Marsh-marigold Caltha palustris and
Southern Marsh Orchid Dactylorhiza praetermissa

The current grassland regime requires lower water levels in winter (achieved by
pumping) and higher water levels in summer (by impounding water in the major
rivers and diverting it into rhynes). This feature also requires intensive land

management with very specific grazing and cutting regimes.

Issues with drainage,

undergrazing and under-management mean that around 84% of wet grassland in
SSSis is unfavourable, but expected to recover its biodiversity value due to planned

state-funded management.

Impacts of climate
change

The graph shows

354

al

Change in Temperature and Precipitation : High Emissions

changes in temperature
and precipitation under
the high emissions
scenario, by season.

Change in Temperature (°C)

,_.
=)
2

Change in Precipitation (%)

[ Precipitation: Spring
3 Precipitation: Summer
3 Precipitation: Autumn
3 Precipitation: Winter
——Temperature Spring
——Temperature: Summer
Temperature: Autumn | [ “*77°
—Temperature: Winter

30% 50%
Probability (High Emissions)

90%
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The table below uses thresholds to identify the impacts on wet grassland of high
value for wildlife under the high emissions scenario, based on how temperature,
precipitation and flooding change with time at the 10% and 90% probability levels.
The impacts are colour coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could

Longer growing seasons result in:
Competitive / woody species growth -
rates increase through temperature / |+ 10% probability:

Change in silt loading effects 0 noimpacts from change

temperature Breeding waders vulnerable to In temperature

phen0|ogica| miscues o Lowering of water table
Winter birds may over-winter closer results in reduced
to breeding grounds biomass, effects on
RWLA birds, qualitative
change in flower-rich wet
meadows
Lower water table levels (with higher | «  90% probability:
temperature and reduced 0 Increased temperatures
precipitation) favour dryland species in spring, summer and
Increased productivity (depending autumn could cause
on water table management) stress to livestock
Flower-rich wet meadows (e.g. 0 Increased temperatures
MG8) vulnerable to water table and rainfall could
ch . changes and unpredictable increase biomass
ange in ) ; -
rainfall inundation. Hard to restore once production...
changed
Increased precipitation initially
increases productivity, but then . but t0o much of an increase
grasslands become less productive .c.(.)ul d move wet arasslands
and move towards swamp and fen d 9 df
Breeding waders vulnerable to towards swamp and fen.
changes in habitat structure and
hydrology
o Runoff could bring high levels of
nutrients and pollutants washed
from farmland that could affect
Increased runoff following periods of competition between grass land
. ) species (and could result in

Change in heavy rain changes similar to agricultural

freshwater Increased risk of short duration ) 9 9

flood risk flooding linked to increase in rainfall |mproveme_nts)_ .

9 e . flooding in early spring/
(90% probability) Deep g y spring
summer could reduce species
richness and/or result in a move
towards species more typical of
swamp and fen
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Other

impacts invasive species

Risk of increased diseases, pests,

e 10% probability:

o Unlikely to be significant

changes
90% probability:

0 Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded

using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

Lowering of water table results in reduced
biomass, effects on RWLA birds, qualitative
change in flower-rich wet meadows

Reduces value of grass for livestock,
reducing yields from livestock (or
reductions in stocking numbers) and/or
costs associated with providing additional
feed. If forage area needs to increase by
1/3, the gross margin lost would be £84/ha
for summer beef finishing or £460/ha for
dairy farming. Over the 953 ha of wet
grassland, this could result in annual lost
income of £76,000 (beef) and £22,000
(dairy), a total of £98,000 per year. This
could result in the loss of 2.5 agricultural
(FTE) jobs

Reduces botanical diversity within the
grassland, increases GHG emissions

Impacts on breeding waders with reduced
availability of invertebrates for chicks to
feed on. Relationship between grassland
and waterbody (ditches, wet scrapes etc.),
which is important to breeding wader
success becomes difficult to maintain in
Spring and Summer, including provision of
wet fences / water to manage stock.
Cumulative water table lowering may also
make winter splash harder to maintain —
depends on recharge. May also be
impacts in terms of ability to retain wet
fences

Runoff could bring high levels of nutrients
and pollutants washed from farmland that
could affect competition between grassland
species

Increased nutrients could result in changes
in species composition similar to those
resulting from agricultural improvements.
This will be more of an issue for flower-rich
meadows than for RWLA grasslands.

90% probability (10% chance that climate
increased precipitation)

chang

e will result in higher temperatures and

Increased temperatures in spring, summer
and autumn could cause stress to livestock

Heat stress could be reduced by keeping

livestock on cooler, damper fields during
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the summer

Increased temperatures and rainfall could
increase biomass production...

Increases competition between species
and may result in some less competitive
grassland species being outcompeted.
This is more of an issue for flower-rich
meadows than RWLA grassland.

...but too much of an increase could move
wet grasslands towards swamp and fen

Reduces potential use of the land for
livestock grazing. If sales of products from
the land were the only income to farmers,
this would have a significant effect on
incomes with losses of up to £336/ha
summer finishing (for beef) or £1,849/ha for
dairy cows. This is equivalent to annual
lost income of £89,000 (dairy) and
£300,000 (beef), a total of £390,000 per
year. This could result in the loss of the 46
jobs directly supported by agriculture. Agri-
environment payments may help to reduce
the reduction in incomes. Declining income
from conservation management may either
need to be compensated for from
state/private funds, or decline in
guality/extent of feature would result.

Reduces botanical interest (the potential
loss of MG8 grassland would be of national
significance). Also reduces invertebrate
interest for wet grassland species, which in
turn can be important for lowland breeding
waders.

...but creates new swamp and fen habitats.
These may however take time to mature to

support a full range of species. Overall, the
biodiversity value of existing wet grassland

habitats would decrease.

Increased temperatures may enable pests
to survive (with particular impacts for
livestock)

Increases in pests and diseases could
affect livestock mortality (including the risk
of the need for culling if certain diseases
are contracted). It could also increase
veterinary costs, testing costs, etc.

Runoff could bring high levels of nutrients
and pollutants washed from farmland that
could affect competition between grassland
species

Increased nutrients could result in changes
in species composition similar to those
resulting from agricultural improvements.
This is more of an issue for flower-rich
meadows than RWLA grassland

Change in flood risk

More frequent / prolonged flooding could
have significant consequences for stock,
productivity, breeding wader populations
and flower-rich wet meadow communities

Breeding waders have very specific habitat
requirements that are currently mainly
delivered in RWLA. Flower-rich wet
meadows have different, but also very
exacting water table and land-management
requirements. The SL&M are a floodplain
habitat, and periodic inundation is a natural
part of the ecosystem. However, prolonged
or very frequent flooding can have adverse
effects.
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Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for wet grassland of high
value for wildlife. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures:
£ more investment
< change in activity

f+ increase in activity (intensification)

¢  decrease in activity (extensification)
0 no adaptation taken (or needed)

Opportunities:

R N B X

use of new technology/techniques
move to more profitable activity

move to funding for environmental
improvements
application of existing skills

development of new skills

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reduces value of grass, yields or stock numbers. Over the 953 ha of wet
without grassland, this could result in annual lost income of £98,000 per year. This could
adaptation result in the loss of 2.5 agricultural FTE jobs.
Reduces botanical diversity within the grassland, and impacts on breeding
waders. Cumulative water table lowering may make winter splash harder to
maintain. Occasional runoff following heavy rain could bring increased levels of
nutrients onto the grassland and could change the species composition.
The value of other wetlands is important to the value of the Brue Valley.
However, profile of, and funding for, conservation management of Somerset
Levels and Moors, including Brue Valley, may increase as other sites are
effectively lost.
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation J i iy &
actions Reduction in Intensification Reduction in Move to more

yields of grass
likely to lead to
extensification,
with impacts for
management of
grasslands.
Profits could be
maintained by

through addition
of fertiliser to
improve the
grassland and
take advantage of
drier conditions to
increase livestock
densities (as far

yields of grass
likely to lead to
extensification,
and reductions in
livestock
numbers,
sustainable
floodplain

mixed farming,
providing a
balance of feed for
livestock to
counteract any
reductions in
biomass as a
result of drier

promoting as the nutrient management at conditions. Water
conservation quality of the the landscape management on
products (dairy, improved scale local scale may
beef) grassland will help maintain
allow) some areas of

25

A full description of the scenarios is given in Section 3 (and Annex 5).
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wetter grassland

Opportunities

w

£ 5] £ &
Potential use of Improvement of Use of agri- Development of
agri-environment | grassland, environment new skills to
payments or allowing payments to help | maximise output
organic farming to | intensification to maintain the from grassland
enable additional | take place, biodiversity value | while maintaining
management resulting in some | of the grasslands; | the environmental
needed to loss of areas of new conservation | quality in drier
maintain high wildlife value | objectives / conditions
biodiversity and techniques to
quality of make the most of
grassland the new

conditions. Drier

conditions mean

some wet

grassland is

converted to dry

grassland

After adaptation — | Continued use of | Move to more Continued use of | Moved to mixed

changes in land
use

land for livestock
grazing unless
nutrient value falls
too low for
dairy/beef farming
to be profitable,
with little or no
loss of wet
grassland of high
value for wildlife,
but qualitative
decline /
increased
management
costs. Drier
conditions result
in some swamp
and fen
converting to wet
grassland

intensive use of
grassland (for
cereals, dairy,
silage, peat
extraction) with
loss of areas of
wet grassland of
high value for
wildlife located
outside SSSils;
decline in quality
of feature within
SSSils

land for grazing
with additional
management to
help maintain
environmental
quality. Some
change in feature
[/ area, but overall
conservation
value maintained
within the Brue
Valley

farming. High
priority accorded to
conservation
would lead to local
protection of most
areas, especially
within SSSis.
However,
management may
be patchy (and
expensive); around
20% of the area
outside the SSSis
may be lost or
decline in quality®®

After adaptation —
environmental
changes

May be reduction
in biodiversity due
to drier conditions
that may not be
addressed by
increased
investment in
water
management.
Environmental
benefits arising
from
extensification.
Unlikely to be
significant

Significant
decrease in the
biodiversity value
of the grassland,
potentially to
species-poor dry
grassland.
Increase in
habitat
fragmentation and
may be sharper
transition between
areas of high
environmental
quality and

Although agri-
environment
payments and
sustainable
floodplain
management
should help
conserve the
feature overall,
this scenario can
reasonably
include around
25% by area
reducing in
quality.

Patchy, localised
gains and losses —
some areas
delivering more
high value
services, others
delivering less.
Localised impacts
may result in an
increase in habitat
fragmentation

26

Based on average land use on mixed farm (from Defra Farm Accounts 2009/10 for average
mixed farm).
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impacts on habitat
fragmentation

surrounding,
intensively farmed
land

Landscape-scale
floodplain
management may
however better
link remaining
areas to each
other, and to
other habitats.

After adaptation —
socio-economic
changes

Possible loss of
jobs, although
agri-environment
payments and
move to organic
may mean that
costs covering
additional
management
could be used to
provide new (land
management)
jobs

May be some loss
of farming jobs
associated with
this feature, but
these may be
outweighed by
new jobs
associated with
features that
increase in area.
New jobs could
be created if more
livestock are
supported on the
farm

May be loss of
some agricultural
jobs, but these
may be replaced
(at least in part)
by land/water
management jobs
related to
conservation of
the highest quality
areas of wet
grassland

Move to mixed
farming likely to
support existing
jobs, although
there may be
some decreases
where the move is
from dairy to mixed
farming (around 3
jobs lost per 100
ha converted from
dairy to mixed, 1
job created per
100 ha converted
from beef to
mixed).
Opportunities for
conservation /
volunteer work.

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications
without
adaptation

Reduces potential use of the land for livestock grazing. If sales of products from
the land were the only income to farmers, this would have a significant effect on
incomes with losses of up £390,000 per year. Agri-environment payments may
help to reduce the reduction in incomes. Veterinary costs may increase with
increased risk of disease/pests.
Declining income from conservation management may either need to be
compensated for from state/private funds, or decline in quality/extent of feature

would result.

Increased rainfall and increased risk of short duration flooding increasing
competition and reduction in the botanical interest for wet grassland species...but
there is the potential for new swamp and fen habitats. Overall, the biodiversity
value would decrease. The potential loss of MG8 grassland would be of national

significance.

Adaptation
responses
under...

World Markets
Scenario

Provincial
Enterprise
Scenario

Global
Sustainability
Scenario

Local
Stewardship
Scenario

Adaptation
actions

£

More investment
in water
management and
drainage to help
maintain land for
livestock grazing/
silage production
and biodiversity

&

Look for new
approaches to
farming in much
wetter
environment or
focus of effort
onto smaller
areas of land that
are easier to drain
(with those areas
being drained and
farmed more
intensively)

&

Move to land uses
that are more
resistant to wetter
conditions, with
sustainable
floodplain
management to
provide grazing
areas where this
is possible

£and ¢

Wetter conditions
need local
investment in
water
management, but
overall there is a
reduction in
grazing activity
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Opportunities l «¢ )! @
Use of agri- Application of Agri-environment | Investigation into
environment existing skills to payments used to | potential for new
payments to help | more intensively | help deliver crops (e.g.
maintain drain and farm environmental watercress) as
management of land where it is benefits. There soils become
land for most profitable to may be the increasingly
biodiversity value, | do so. Other potential for much | waterlogged
where possible, areas would be greater change if
selling products abandoned the area is
as organic to converted to a
maximise profits naturally
functioning
wetland
After adaptation — | Investment in Increased Change in land Change to grasses
changes in land water drainage of land use in some that grow better
use management where the least areas, others under increasingly

maintains feature,
and is part paid
for through higher
profits from
organic produce

investment is
required. Change
to swamp/fen
where it is not
profitable to drain

maintained where
water table
allows, change
may include
increase in wet

waterlogged
conditions.
Reduction in
livestock numbers
per hectare, but

and agri- and farm grassland from wetter conditions
environment areas previously mean increase in
payments. Some under arable or wet grassland
dry grassland dry grassland (from dry
becomes much grassland)
wetter extending
area of the
feature
After adaptation — | Little or no Loss of wet Management of Reduction in
environmental change providing | grassland land maintained grazing and
changes water biodiversity, through agri- increased

management
costs do not
exceed profits
available from
organic sales, but
production of hay
could be
expensive and
more difficult in
wetter conditions.
No significant
impacts in terms
of habitat
fragmentation

replacement with
swamp/fen and
loss of all wet
grassland of high
value for wildlife
located outside
SSSis; decline in
quality of feature
within SSSis as it
becomes more
expensive for
conservation
organisations to
manage the
grassland and
knock-on effects
from adjacent
areas. Potential
for significant
increase in habitat
fragmentation and
loss of networks/
connectivity of
areas of higher
environmental

environment
payments, but
likely to be
localised changes
in species
composition
(away from
species-rich and
breeding wader
grassland to more
swamp/fen
conditions). This
is expected to
affect around 50%
of the wet
grassland (with
potential to move
to a naturally
functioning
wetland), both
inside and outside
of SSSis.
However, some
gains in wet
grassland area,

waterlogging will
change species
composition (away
from MG8
grassland to more
swamp/fen
conditions as it
becomes more
and more
expensive to retain
areas of wet
grassland. Intime,
all wet grassland
outside SSSils
would be affected,
the quality of wet
grassland in SSSls
would be reduced.
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quality

from dry features,
may compensate
in part.
Landscape-scale
management
could mean that
habitat
fragmentation
decreases

After adaptation —
socio-economic
changes

Possible increase
in jobs as a result
of increase in
area, but this may
be associated
more with
conservation and
land management

than farming

Likely to be
reduction in jobs
due to reduction
in area that is
farmed

May be loss of
some agricultural
jobs, but these
may be replaced
by land/water
management jobs
supported by agri-
environment
payments

Increase in
number of jobs
possible, although
these may be
associated with
new approaches to
land management

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: .
. projected change is based on the likely trend: D
« projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario . Enterprise Sustainability Stewardship
Scenario . . !
Scenario Scenario Scenario
Current area 953 ha 953 ha 953 ha 953 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10%

90%

10% 90%

10% 90%

10% 90%

Temperature

0 ha

0 ha

Precipitation
(water table)
and/or
freshwater
flooding

0 ha

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.

Page 151




Storyline for Wet Grassland of Low Value for Wildlife

Wet grassland of low value for wildlife

Current use (baseline)

[ Envirenmental and Socic-economic Impacts of Climate Change on the Brue Valle

Wet grassland of low value for wildlife
makes up 26% of the current land use
covering 2,439 ha. The wet grassland is
used to graze beef and dairy livestock or
for silage/hay production, with around
54% (1,317 ha) used for dairy farming
and 46% (1,121 ha) used for beef
finishing. The wet grassland of low
wildlife value supports around 165
livestock farming jobs (112 dairy and 53

beef) and provides annual income of

around £2.8 million.

The current grassland regime requires lower water levels in winter (achieved by
pumping) and higher water levels in summer (by impounding water in the major
rivers and diverting it into rhynes).

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.

55 30%
Change in Temperature and Precipitation : High Emissions .

5.0 A
r 20%
4.5 4

r 10%
4.0

— L__ __/%.l i
o 1 -k =

r -10%

2.5 A

2.0 1 /_ L -20%

[ Precipitation: Spring

Change in Temperature (°C)
Change in Precipitation (%)

3 Precipitation: Summer

1.5 A [ Precipitation: Autumn
L - : r -30%
CPrecipitation: Winter
1.0 4 =—Temperature Spring

——Temperature: Summer
Temperature: Autumn
—Temperature: Winter

I -40%
0.5 |

0.0

T T T T T -50%
10% 30% 50% 70% 90%

Probability (High Emissions)
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The table below uses thresholds to identify the impacts on wet grassland of low
value for wildlife under the high emissions scenario, based on how temperature,
precipitation and flooding change with time at the 10% and 90% probability levels.

The impacts are colour coded as follows:

« significant negative impacts: .

. medium/unknown negative impacts: [_]

. low/negligible impacts:

. medium/unknown positive impacts:[] ; and

« significant positive impacts: .

Change Thresholds

Impacts without adaptation

« Longer growing seasons

Change in « Competitive / woody species growth
temperature rates increase through temperature /

silt loading effects

temperature and reduced
precipitation)

« Lower water levels (with higher

« Increased run-off from high intensity

Combination of change in
temperature and precipitation could
result in:

o 10% probability:

0 no impacts from change
in temperature

0 Lowering of water table
results in reduced
biomass

e 90% probability:

0 Increased temperatures
in spring, summer and
autumn could cause
stress to livestock

rainfall
Change in «  Community change to annuals over 0 Increased temperatures
cainfall perennials due to summer droughts and rainfall could

« Increased productivity (depending increase biomass
on water table management) production...

« Increased precipitation would lead to .
grasslands becoming much less e ...but too much of an increase
productive and move towards could move wet grasslands
swamp and fen towards swamp and fen.

« Runoff could bring high levels of
nutrients and pollutants washed
from neighbouring farmland

« Increased runoff following periods of | ° Deep flooding in ea_rly sprlng/

Change in heavy rain summer could restrict farming,

freshwater « Increased risk of short duration
flood risk flooding linked to increase in rainfall

(90% probability)

and, if prolonged, result in a
move towards species more
typical of swamp and fen
(although it may offer temporary
habitat for wetland birds and
spring/summer splash could be
beneficial)

Other « Risk of increased diseases and

impacts pests

e 10% probability:
o Unlikely to be significant
changes

e 90% probability:

0 Increased temperatures
may enable pests to
survive (with particular
impacts for livestock)
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e 10% probability:
o Profit margin for
agriculture in the Brue
Valley increases

Agriculture on wetlands gains
competitive edge if water becomes
nationally scarce

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation Implications

Reduces value of grass for livestock,
reducing yields from livestock (or
reductions in stocking numbers) and/or
costs associated with providing additional
feed. If forage area needs to increase by
1/3, the gross margin lost would be £84/ha
for summer beef finishing or £460/ha for
dairy farming. Over the 2,439 ha of wet
grassland, this could result in annual lost
income of £94,000 (beef) and £610,000
(dairy), a total of £700,000 per year. This
could result in the loss of 18 agricultural
jobs. Greenhouse gas emissions increase
as water table drops

...but agriculture on wetlands gains
competitive edge if water becomes
nationally scarce with increase in profit
margins for Brue Valley. The potential for
such benefits might be limited in drier years
when it becomes more difficult to maintain
wet fences

Lowering of water table results in reduced
biomass

Increase in biomass production due to
Flooding washes fertilisers, pesticides and nutrient deposition offsets losses due to
soil from land, damages grasses and leaching, reduction in biomass due to
restricts farming. Temporary wetland damaged grass crop, and costs of
habitats restricted farming. Temporary habitats for
wetland birds

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Heat stress could be reduced by keeping
livestock on cooler, damper fields during
the summer

Increased temperatures in spring, summer
and autumn could cause stress to livestock

Increased temperatures and rainfall could

. . . Increased agricultural productivity
increase biomass production...

Reduces potential use of the land for
livestock grazing. This would have a
significant effect on incomes for farmers
with losses of up to £336/ha summer
finishing (for beef) or £1,849/ha for dairy
cows. This is equivalent to annual lost
income of £2.4 million (dairy) and £380,000
(beef), a total of £2.8 million per year. This

...but too much of an increase could move
wet grasslands towards swamp and fen
(depending on evapo-transpiration balance
— higher temperatures may reduce wetting
effects of more rainfall)
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could result in the loss of the 165 jobs
directly supported by agriculture,7plus a
further 12 from knock-on effects®’.

Flooding washes fertilisers, pesticides and
soil from land, damages grasses and
restricts farming.

Temporary wetland habitats

Increase in biomass production due to
nutrient deposition offsets losses due to
leaching, reduction in biomass due to
damaged grass crop, and costs of
restricted farming. Temporary habitats for
wetland birds

Increased temperatures may enable pests
to survive (with particular impacts for
livestock)

Increases in pests and diseases could
affect livestock mortality (including the risk
of the need for culling if certain diseases
are contracted). It could also increase
veterinary costs, testing costs, etc.

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for wet grassland of low value
for wildlife. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures:
more investment
change in activity

o =

27

28

increase in activity (intensification)

decrease in activity (extensification)
no adaptation taken (or needed)

Opportunities:
use of new technology/techniques
move to more profitable activity

move to funding for environmental

improvements
application of existing skills
development of new skills

R N O X

Based on all agricultural jobs being lost due a reduction in income of £2.8 million, with knock-
on jobs lost estimated using Econ-i.
A full description of the scenarios is given in Section 3.2 (and Annex 5).
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10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Reduces value of grass for livestock, reducing yields or stock numbers) and/or
without costs associated with providing additional feed. If forage area needs to increase
adaptation by 1/3, the annual lost income could be £700,000 per year. This could result in
the loss of 18 agricultural jobs...but agriculture on wetlands may also gain a
competitive edge if water becomes nationally scarce with increase in profit
margins for Brue Valley. Greenhouse gas emissions increase as water table
drops. Increased risk of runoff following heavy rain could wash off nutrients from
the grasslands, increasing management costs (or causing pollution elsewhere)
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation Y i 1y o
actions Reduction in Intensification to Reduction in Move to more
yields of grass maintain profits, yields of grass mixed farming,
likely to lead to conversion of likely to lead to providing a
extensification, some areas e.g. extensification, balance of feed for
with impacts for to arable, peat and reductions in | livestock to
management of extraction. This livestock counteract any
grasslands. could have numbers, reductions in
Profits could be impacts on sustainable biomass as a
maintained by adjacent features | floodplain result of drier
promoting due to runoff management at conditions. Water
conservation following periods | the landscape management on
products (dairy, of heavy rainfall scale local scale may
beef) and help maintain
because of some areas of
greater wetter grassland
productivity in
other areas
Opportunities A é }! @
Potential use of Increase in Use of agri- Development of
agri-environment | income (but loss | environment new skills to
payments or of nutrients payments to help | maximise output
organic farming to | following heavy maintain the from grassland
enable additional | rainfall could biodiversity value | while maintaining
management increase of the grasslands; | the environmental
needed to management new conservation | quality in drier
maintain costs) objectives / conditions
environmental techniques to
qualities of make the most of
grassland the new
conditions —
changes in
feature area.
After adaptation — | Continued use of | Move to more Continued use of | Move to mixed

changes in land
use

land for livestock
grazing, but some
areas will be
converted to
cereal crops to
help maximise
profits

intensive use of
land (for cereals,
dairy, silage, peat
extraction) with
loss of much of
the wet grassland
of low value for
wildlife

land for grazing,
but move to
increasing
biodiversity value
and to drier
grassland and
woodland as part
of wider floodplain
restoration

farming, with
maintenance of
much of the
grassland. Around
10% could be
converted to
cereals and 10%
to horticulture

After adaptation —
environmental

May be reduction
in environmental

Decrease in the
environmental

Agri-environment
payments and

Likely to be move
towards dry
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changes services due to value of the sustainable grassland, but
drier conditions grassland, floodplain sensitive
that may not be potentially to management management may
addressed by species-poor dry should help result in increase
increased grassland (or conserve the in biodiversity
investment in cropland). This feature overall, value (e.g. to
water will result in although species-rich dry
management. increases in particular grassland) on
This could habitat locations may remaining
increase fragmentation change. Careful grassland.
fragmentation of management Potential increase
habitats, could help reduce | in habitat
especially higher impacts fragmentation
quality habitats; associated with
environmental habitat
benefits arising fragmentation, for
from example, by
extensification. increasing
connectivity
After adaptation — | Possible loss of Potential loss of May be loss of Move to mixed
socio-economic jobs, although jobs associated some agricultural | farming likely to
changes agri-environment | with wet jobs, but these support existing

payments and
move to organic
may mean that
costs covering
additional
management
could be used to
provide new (land
management)
jobs

grassland of low
value for wildlife,
but these could
be more than
replaced by gains
in jobs associated
with management
of other features

may be replaced
(at least in part)
by land/water
management jobs
related to
increasing the
conservation
value of the new
and existing areas
of wet grassland
and other features

jobs, although
there may be
some decreases
where the move is
from dairy to mixed
farming (around 3
jobs lost per 100
ha converted from
dairy to mixed, 1
job created per
100 ha converted
from beef to
mixed)

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Increased agricultural productivity from higher temperatures, but increased rainfall

without and increased risk of flooding could change feature to swamp and fen, leading to

adaptation reduction in potential use of the land for livestock grazing with potential lost
income of £2.8 million per year. This could result in the loss of the 165 jobs
directly supported by agriculture, plus a further 12 from knock-on effects®.

Heat stress could be reduced by keeping livestock on cooler, damper fields
during the summer. Increases in pests and diseases could affect livestock
mortality and increase veterinary costs.

Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ o o £and &

actions More investment | ook for new Move to land uses | Wetter conditions

In water approaches to that are more need local
management and | farming in much appropriate to investment in
drainage to help | wetter wetter conditions, | water

maintain land for
livestock grazing/
silage production

environment or
focus of effort

with sustainable
floodplain

management, but
overall there is a

29

on jobs lost estimated using Econ-i.

Based on all agricultural jobs being lost due a reduction in income of £2.8 million, with knock-
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onto smaller
areas of land that
are easier to drain
(with those areas
being drained and
farmed more

management to
provide grazing
areas where this
is possible

reduction in
grazing activity

intensively)
Opportunities )Q £ ,4 @
Use of agri- Application of Agri-environment | Investigation into
environment existing skill_s to payments used to | potential for new
payments to help | More intensively | help deliver crops (e.g.
maintain drain and farm environmental watercress) as
management of land where it is benefits. There soils become
land for most profitable to may be the increasing
biodiversity value, | do so. Other potential for much | waterlogged
where possible, areas would be greater change if
selling products abandoned the area is
as organic to converted to a
maximise profits naturally
functioning
wetland
After adaptation — | Investment in Increased Change in land Change to crops
changes in land water drainage of land use in some and grasses that
use management where the least areas, others grow better under

maintains feature,
and is part paid
for through higher
profits from
organic produce
and agri-
environment
payments. Wetter
conditions result
in area of wet

investment is
required. Change
to swamp/fen
where it is not
profitable to drain
and farm,
balanced to some
extent by
conversion of dry
grassland to wet

maintained where
water table
allows, change
may include areas
previously under
arable or dry
grassland. Where
grassland
becomes too wet,
it becomes

increasingly
waterlogged
conditions.
Reduction in
livestock numbers.
Where grassland
becomes too wet,
it becomes swamp
and fen (but some
may continue to be

grassland being grassland. swamp and fen grazed) and some
expanded, (but some may dry grassland will
replacing dry continue to be become wetter
grassland grazed)
After adaptation — | Little or no Loss of wet Management of Reduction in
environmental change providing | grassland, land maintained grazing, increased
changes water replacement with | through agri- waterlogging and

management
costs do not
exceed profits
available from
sales. Overall,
habitat
fragmentation is
not expected to
change
significantly

swamp/fen over
at least 50% of
the area,
balanced to some
extent by dry
grassland
becoming much
wetter. Potential
biodiversity
benefits, but
swamp/fen would
not be managed.
This could result
in fragmentation
of managed,
higher quality
habitats with

environment
payments, but
likely to be a
change in species
composition
(away from wet
grassland to more
swamp/fen
conditions). This
is expected to
affect around 50%
of the wet
grassland (with
potential to move
to a naturally
functioning
wetland). This

increased flood
risk will change
species
composition, away
from wet grassland
to more swamp/fen
conditions as it
becomes more
and more
expensive to retain
areas of wet
grassland. In time,
around 75% (1,829
ha) would be
affected. This will
increase
fragmentation of
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sharper transition
between
intensively farmed
land and
conservation land

will change
habitat
fragmentation:
increased for wet
grassland but
reduced for
swamp and fen

wet grassland, but
reduce
fragmentation of
swamp and fen

After adaptation —
socio-economic
changes

Potential increase
in jobs due to
increase in area
of feature

Likely to be
reduction in jobs
due to reduction
in area that is
farmed

May be loss of
some agricultural
jobs, but these
may be replaced
(at least in part)
by land/water
management jobs
supported by agri-
environment
payments

Reduction in
number of jobs
likely, although
new skills will
develop with
development of
new approaches to
land management
(move away from
dairy and grazing
will overall result in
loss of 2 jobs per
100 ha)

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of low value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: .
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
« projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario . Enterprise Sustainability Stewardship
Scenario . . !
Scenario Scenario Scenario
Current area 2,439 ha 2,439 ha 2,439 ha 2,439 ha

Probability (where

the change could range from that shown for the 10%

and 90% probabilities)

Change due to:

10%

90%

10% 90%

10% 90%

10% 90%

Temperature

0 ha

0 ha

Precipitation
(water table)
and/or
freshwater
flooding

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha

It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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Wet Heath & Purple Moor Grass

Current use (baseline)

Wet heath and Purple moor grass
Molinia caerulea dominated grasslands
make up 1% of the current land use
covering around 67 ha and are located
within nature reserves. This small area
is important for the biodiversity of the
Brue Valley area. It includes relict
Sphagnum rich lowland raised bog
areas, representing a habitat that was
once extensive across the Brue Valley,
with Bog asphodel Narthcium
ossifragum and Round-leaved sundew
Drosera rotundifolia. This feature also

includes heathy Molinia grassland, supporting rare invertebrates such as Large
Marsh Grasshopper Stethophyma grossum (although the status of this species is

currently unclear).

Wet heath and purple moor grass contribute to the range of habitats in the area, thus
adding to the overall biodiversity as well as the quality of the experience for wildlife
tourists. They indirectly support both conservation and tourism jobs within the Brue
Valley. As wetland habitats, they also make important contributions to greenhouse-

gas and water flow management.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high

emissions scenario, by season.
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The table below uses thresholds to identify the impacts on wet heath and purple
moor grass under the high emissions scenario, based on how temperature,

precipitation and flooding change with time at the 10% and 90% probability levels.
The impacts are colour coded as follows:

« significant negative impacts: .
« medium/unknown negative impacts: D
. low/negligible impacts:

. medium/unknown positive impacts:[] ; and

« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could
result in:

o 10% probability:
o ) ] 0 slight temperature
Slight increases in temperature are likely increase has minimal
to have little impact on wet heath and effect on wet heath and
Change in purple moor grass. purple moor grass
temperature . _ 0 decreased precipitation
Higher temperature increases may affect affects the water table
b|omass production, particularly in with conditions being too
spring, summer and autumn. dry for wet heath and
purple moor grass for 1
year in 5. Wet heath and
purple moor grass areas
start to be dominated by
plants which are more
typical of dry habitats
Decreased precipitation (along with e 90% probability:
higher temperatures) leads to lower o higher temperatures
water levels, putting stress on wetland combined with wetter
communities especially in summer and conditions lead to greater
autumn. biomass production

Change in Wetter conditions help to support the ..

rainfall habitat, and reduce sgrub ingﬁrsion, but o Wetter °°”d'“°f?5 help to

too much water may change habitat to support the hé.‘b'tat’ .and

reduce scrub incursion,
swamp / fen. but too much water ma
Sphagnum mosses flourish when rainfall chanae habitat to swar%l
is between 700 and 1000 mm, and 150 /fen 9 P
and 175 rain days per annum.

. Pluvial flooding caused by increased Flooding and changed nutrient / toxin
Change in . . i
freshwater runoff, and qung 'floodmg_ both change levels could favour'some species
flood risk species composition and increase over others, potentially reducing

sedminent / nutrient deposits

biodiversity value

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described

above without any adaptation measures being used. The impacts are colour coded

using the same key as above.
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10% probability (90% chance that climate change will result in higher temperatures and

increased precipitation)

Impacts without adaptation

Implications

Slight temperature increase has minimal
effect on wet heath and purple moor grass

Minor changes in species composition/
growth

Decreased precipitation affects the water
table with conditions being too dry for wet
heath for 1 year in 5. Wet heath and purple
moor grass areas start to be dominated by
plants which are more typical of dry
habitats

As areas of wet heath and purple moor
grass become populated with plants from
drier habitats, wet heath and purple moor
grass communities and their associated
species are lost from the Brue Valley.
Management costs (cutting / grazing)
increase.

Greenhouse gas emissions increase.
Water flow management function
decreases

Increased sediment / nutrient / pollutant
deposits and sudden changes in water
quality caused by fluvial flooding could
affect sensitive species. Potential scouring
of habitat near watercourses from pluvial
flooding.

Change in species composition. Wet heath
is particularly vulnerable to fluvial sediment
/ pollutant deposition and fluctuating
conditions. Potential move towards more
purple moor grass, and eventual shift to

scrub

90% probability (10% chance that climate
increased precipitation)

chang

e will result in higher temperatures and

Higher temperatures combined with wetter
conditions lead to greater biomass
production

Increased biomass may require greater
management to avoid some species being
outcompeted and lost from the area

Wetter conditions help to support the
habitat, and reduce scrub incursion, but too
much water may change habitat to swamp /
fen

Habitat vulnerable to water table changes

Increased sediment / nutrient / pollutant
deposits and sudden changes in water
quality caused by fluvial flooding could
affect the biodiversity value, especially if it
encourages invasive species that out
compete more typical wet heath species.
Potential scouring of habitat near
watercourses from pluvial flooding.

Wet heath particularly vulnerable to fluvial
sediment / pollutant deposition and
fluctuating conditions. Potential move
towards more purple moor grass and
eventual shift to wet scrub. Change in
mineral content of water could also affect
the quality of the habitat, especially where
there is increased fluvial flood risk

Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This

response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different
socio-economic scenarios®. It also looks at whether or not these adaptation options
are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for wet heath. The table uses
a series of symbols to illustrate the key impacts:

Adaptation measures:
£ more investment

Opportunities:
~ use of new technology/techniques

%0 A full description of the scenarios is given in Section 3 (and Annex 5).
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o« o ¢

change in activity
increase in activity (intensification)

decrease in activity (extensification)
no adaptation taken (or needed) <&

move to more profitable activity

improvements
application of existing skills

development of new skills

s
P move to funding for environmental
X

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications As areas of wet heath and purple moor grass become populated with plants from
without drier habitats, wet heath and purple moor grass communities and their associated
adaptation species become rarer in the Brue Valley. This may be exacerbated by an
increase in nutrients and pollutants washed into the wet heath and purple moor
grass in runoff from surrounding fields following infrequent periods of heavy rain.
Management costs (cutting / grazing) increase, greenhouse gas emissions
increase and water flow management function decreases
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation £ & £ £
actions Increased Drier conditions Increased High priority
investment in land | make the land investment in land | placed on
and water more suitable for | and water maintenance of
management to grazing. management to these habitats.
help maintain the | Occasional help maintain the | Influx of pollutants
habitats. increase in habitats as part of | due to runoff may
Occasional pollutant levels landscape-scale be managed by
increase in may affect floodplain more sustainable
pollutant levels species diversity management. land use around
may affect (especially more Influx of pollutants | areas of wet heath
species diversity sensitive due to runoff may | and purple moor
(with increased species). This be managed by grass
nutrient levels may be greater more sustainable
potentially than under the land use around
favouring invasive | other scenarios areas of wet
species) due to more heath and purple
intensive use of moor grass
the surrounding
land
Opportunities /! é é lg é é
Contributions to Opportunity to Potential to obtain | Opportunity to

membership-
based
conservation
organisations
could be used to
conserve the
small areas of wet
heath. Potential
market
development for
‘SSSI beef'.

use the area for
intensive grazing,
with change in
feature to
grassland. Some
swamp/fen may
change to this
habitat through
drying out.

low quality
agricultural land
for conversion to
wet heath or
purple moor
grass, but this
may be limited by
water availability.
Potential market
development for
‘SSSI beef'. Some
swamp-fen could
change to this
habitat, other
areas could be
lost to grassland

develop wildlife-
tourism income
from visitors and
locals, and
markets for ‘SSSI-
beef’ to generate
income to help
support
conservation
activities
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as the more
naturally suitable
habitat to the
conditions.

After adaptation —
changes in land
use

No or little change
providing there is
sufficient water to
maintain the
habitats, and if
nutrient-rich runoff
can be directed
away from areas
of wet heath.
Drier conditions
may allow
increased grazing

Loss of much of
the wet heath and
purple moor grass
area depending
on water-table /
management
changes for other
features. Drier
conditions may
result in change
to wet grassland
and lack of
management may
result in
encroachment of
scrub

No signification
change in area,
although
boundaries may
change (general
summer water-
shortage limits
potential to
expand the
habitat)

Drier conditions
may result in some
being converted to
wet grassland,
may be increased
disturbance

After adaptation — | May be a small Loss of wet heath | Drier conditions Drier conditions
environmental decline in species, potential | may make it more | may make it more
changes environmental to be replaced difficult to difficult to maintain
quality in drier with grassland, maintain the the habitats,
periods, but this but drier habitats. If so, it disturbance may
will be managed conditions and is likely that there | also affect some
(by membership- | intensification of would be a species. This will
based activities may change to wet result in increased
conservation mean the grassland (or dry | habitat
organisations) as | grassland is grassland) of high | fragmentation
far as possible. species-poor. value for wildlife,
No impacts on Increased balanced by a
habitat fragmentation of change from
fragmentation remaining areas swamp-fen to
of feature and Molinia.
sharper transition | Fragmentation
from surrounding, | decreases as
more intensively floodplain scale
farmed land management is
favoured, with
gradual transition
between features
After adaptation — | May create new Increase in May create new New jobs and
socio-economic conservation jobs, | activity may conservation jobs, | volunteer
changes although the support more although the opportunities may
number is likely to | farming jobs, at number is likely to | be created
be small the expense of be small (and associated with
conservation jobs | much of the work | recreation,
may be done by tourism and
volunteers) conservation

management (but
likely to be small,
due to small area
of feature)

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Increased biomass may require greater management to avoid some species
without being outcompeted and lost from the area. Wet heath and purple moor grass
adaptation habitats are vulnerable to water table changes. Risk of runoff bringing nutrients
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and pollutants that could have implications for the species composition.
Increased risk of short duration flooding, especially on more extreme rainfall

events

Adaptation World Markets Provincial Global Local

responses Scenario Enterprise Sustainability Stewardship

under... Scenario Scenario Scenario

Adaptation £ 0 £ £

actions Investment in Areas become too | Investment in High priority
management to wet and are landscape-scale placed on
maintain wet abandoned with floodplain maintaining wet
heath and purple | potential for more | management to heath habitats.
moor grass, but vigorous species maintain wet Careful
species to take over. heath and purple | management of
composition may | Some grassland moor grass. land around
change due to areas change to Careful watercourses to
impacts of purple moor grass | management of minimise loss of
nutrients and habitat as land around nutrients following
pollutants washed | conditions watercourses to heavy rain
in following become wetter, minimise loss of
periods of heavy but, unmanaged, nutrients following
rain these quickly heavy rain. Some

revert to wet- change in purple

scrub. moor grass
habitats
depending on
local hydro-
topography.

Opportunities )Q Hggiat ,4 and ¥ é and %
Wetter conditions unmlanaged Wetter conditions | Local communities
offer opportunities develobs into f offer opportunities | value and expand

ps into fen
to extend the and finally wet to extend the wet heath and
range of wetland woodland habitat. | "@nge of wetland purple moor grass
habitats including " | habitats as part of | habitats and forms
purple moor grass a landscape-scale | one of the
habitat, and, in restoration of attractions for
the long term, natural floodplain | visitors to generate
peatland function. Agri- income to help
restoration may environment support
be possible. payments help conservation
Conservation landowners move | activities; ; local
organisations able into land employment and
to buy land of low management for volunteer
productivity and biodiversity and involvement in
manage for other nature reserve
conservation environmental management;
purposes benefits

After adaptation — | Potential for Gradual loss of all | Potential for Potential for

changes in land
use

increase in area
covered by wet
heath and purple
moor grass, from
grassland as
conditions
become wetter

wet heath and
purple moor grass
and conversion to
swamp and fen
and wet woodland
type communities

increase in area
covered by wet
heath and purple
moor grass as
land currently
under other
features,
especially dry
grassland,
becomes more
difficult to farm or

increase in area
covered by wet
heath and purple
moor grass as land
currently under
other features,
especially dry
grassland,
becomes more
difficult to farm or
manage
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manage
After adaptation — | Potential for Reduction in Potential for Potential for
environmental increase in biodiversity as increase in increase in
changes environmental more vigorous environmental environmental
value (although species out value (although value (although
this will depend compete and this will depend this will depend on
on the land that is | dominate, on the current the current
purchased and especially where features that will features that will
the management | nutrients are change and be change and be
regime used). washed into the managed as wet managed as wet
This could reduce | swamp/fen from heath and purple | heath and purple
habitat surrounding moor grass). moor grass).
fragmentation. It | intensively farmed | Potential for Potential for
will also require land. Increased significant significant
nutrient-rich runoff | fragmentation of reduction in reduction in habitat
to be directed habitats and habitat fragmentation
away from areas | sharp transition fragmentation
of wet heath from surrounding
land uses
After adaptation — | Potential to create | Loss of a small Potential to Potential to create
socio-economic a small number of | number of replace lost a small number of
changes new jobs in land conservation or agricultural jobs new jobs

and water
management

land management
jobs

through land
management,
making use of the
existing skills of
landowners/
farmers (but likely
to be small for wet
heath)

associated with
recreation and
tourism, as well as
replacing lost
agricultural jobs
with land
management ones

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: |:|
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

World Markets Provincial Global Local
Scenario S : Enterprise Sustainability Stewardship
cenario ) . !
Scenario Scenario Scenario
Current area 67 ha 67 ha 67 ha 67 ha

Probability (where

the change could range from that shown for the 10%
and 90% probabilities)

Change due to:

10% 90%

10% 90%

10% 90%

10% 90%

Temperature

Precipitation
(water table)
and/or freshwater
flooding

0 ha

0 ha

0 ha 0 ha

0 ha 0 ha

0 ha 0 ha
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It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described

under the 90% probability.
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Woodland, Hedgerow, Line of Trees, Scrub,
Bracken

Current use (baseline)

This feature makes up 4% of the current
land use covering 341 ha. Hedges,
scrub and bracken are scattered around
the Brue Valley. Wet woodland is
present in areas previously used for peat
extraction.

Wet woodland has value as an adaptive
feature for floodplain management. It
helps to manage water flow, generally

conserves peatlands, aids greenhouse
gas balance, and is relatively easy to manage. In addition, it is a feature that many
others will tend towards in the absence of management.

Impacts of climate change

The graph below shows changes in temperature and precipitation under the high
emissions scenario, by season.
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The table below uses thresholds to identify the impacts on woodland, hedgerow, line
of trees, scrub and bracken under the high emissions scenario, based on how
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temperature, precipitation and flooding change with time at the 10% and 90%
probability levels. The impacts are colour coded as follows:

« significant negative impacts: .

« medium/unknown negative impacts: D

. low/negligible impacts:

« medium/unknown positive impacts:D ; and
« significant positive impacts: .

Change Thresholds Impacts without adaptation
Combination of change in
temperature and precipitation could
result in:

Higher temperatures may mean a longer |« 10% probability: _

Chanae in growing season and greater productivity. 0 changing regeneration _
tom Srature Equally they could increase the risk of patterns for trees, e.qg. drier
P pests and diseases (e.g. Phytophora conditions may result in

spp. on alder) more ash
longer growing season
greater risk of pests and
diseases
e 90% probability:
Under drier conditions, regeneration O wetter and warmer winters
. patterns for trees may change. could lead to greater risk of

Change in pests and diseases,

rainfall Wetter conditions in winter could also including more active root

affect the risk of pests and diseases pathogens
o0 longer growing season
Extreme floods may lead to loss of old Periodic inundation might favour wet
Change in trees. But wet woodland does well with gggggﬁ:&trlle\;avﬁkt;\),vlgsnsdoélg?k
flood risk annual winter inundation, and summer | ' g” d d ith
inundation with a 1:5 year frequency poplar are well adapted to cope wit
) ' periodic inundations
o 10% probability:
o slight change in woodland
Other Longer growing season could affect light community composition
impacts levels under the canopy (in particular < 90% probability:
those for ground flora) o considerable change in
woodland community
composition

Implications of climate change for people and the environment

The table below looks in more detail at the implications of the impacts described
above without any adaptation measures being used. The impacts are colour coded
using the same key as above.

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Impacts without adaptation

Changing regeneration patterns for trees,

Implications
Appearance of the landscape could change
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e.g. drier conditions may result in more Ash

where drier conditions benefit some
species (e.g. Ash) but cause problems for
others (e.g. Oak is drought sensitive), but
most species will still be within their limits.
May be a general expansion of woodland
across other features

Longer growing season

May be some qualitative changes to
biodiversity: some ground flora species
may be shaded out in spring, some tree
species may be outcompeted by those
better able to increase biomass production.
Increased biomass / carbon storage, may
offer harvest / sequestration opportunities,
but increase scrub management costs for
grassland / wetland features

Greater risk of pests and diseases

Impacts likely to be small as there is very
little commercial forestry

Change in relationship between day length
and temperature

Qualitative changes to biodiversity: wildlife
takes its springtime cues from daylength
and temperature. A changing relationship
may result in miscues, for example
between birds and their food and shelter,
and changes to the usual sequence in
woodland flower emergence

Periodic inundation following periods of
heavy rainfall

Inundation might favour wet woodland but
lead to loss of old trees, although Willow
and Black Poplar are well adapted to cope

with periodic inundations

90% probability (10% chance that climate
increased precipitation)

chang

e will result in higher temperatures and

Wetter and warmer winters could lead to
more active root pathogens

Roots may become damaged over winter,
affecting ability of trees to withstand hotter
summers. Impacts would be visible at the
landscape level since some trees might die.

Longer growing season

May be some qualitative changes to
biodiversity: some ground flora species
may be shaded out in spring, some tree
species may be outcompeted by those
better able to increase biomass production

Greater risk of pests and diseases

Impacts likely to be small as there is very
litle commercial forestry

Change in relationship between day length
and temperature

Qualitative changes to biodiversity: wildlife
takes its springtime cues from day length
and temperature. A changing relationship
may result in miscues, for example
between birds and their food and shelter,
and changes to the usual sequence in
woodland flower emergence

Periodic inundation following periods of
heavy rainfall and runoff from waterlogged
soils

Inundation might favour wet woodland but
lead to loss of old trees, although willow
and black poplar are well adapted to cope
with periodic inundations. Waterlogged

soils could affect woodland and hedgerows

Change in flood risk

Periodic inundation might favour wet
woodland but lead to loss of old trees,
although willow and black poplar are well
adapted to cope with periodic inundations

Loss of old trees could lead to loss of
landscape quality and/or landscape context
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Adaptation options and responses

If climate change has significant implications (whether positive or negative) for
people and the environment then communities may adapt and respond. This
response will depend upon the socio-economic context prevalent at the time. The
table below looks at the adaptation measures available under each of four different

socio-economic scenarios®!.

It also looks at whether or not these adaptation options

are sufficient to alleviate adverse implications, or to make the most of opportunities
associated with climate change for the use of the land for woodland and hedgerow
habitats. The table uses a series of symbols to illustrate the key impacts:

Adaptation measures:
£ more investment
< change in activity

f+ increase in activity (intensification)

¢  decrease in activity (extensification)
0 no adaptation taken (or needed) <&

Opportunities:
~ use of new technology/techniques
move to more profitable activity

improvements
application of existing skills

development of new skills

s
P move to funding for environmental
X

10% probability (90% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Appearance of landscape changes as some species become more common
without whilst others die off. Generally dry and warm conditions favour woodland
adaptation development where scrub is not removed..
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation & & & &
actions Wet woodland Some formerly Wet woodland Previously wet
and hedgerows of | wet scrub areas and hedgerows of | areas of scrub
conservation are put to use for | conservation may be put to
value managed to | crop growing or value managed to | profitable use if
favour wildlife dairy farming. favour wildlife they dry out.
most likely to Elsewhere, scrub | most likely to Remaining areas
thrive under new invades thrive under drier | managed for
conditions abandoned areas | conditions biodiversity
Opportunities % «¢ «¢ ¢
Woodland Local markets for | Wet woodland Wet woodland
production could tree / woodland promoted as promoted as
be increased and | products floodplain feature | floodplain feature
floodplain and for GHG and for GHG
woodland management management
developed to help
manage heavy
rainfall events
After adaptation — | Area of multi-use May expand as Floodplain Wet woodland
changes in land woodland other features woodland to local nature
use production may be | drop out of increase as part of | reserves.
expanded (if management, landscape-scale
commercially elsewhere, restoration

viable); feature

woodland / scrub

31

A full description of the scenarios is given in Section 3 (and Annex 5).
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area increases as
other features

may be lost to
agricultural

drop out of intensification or
management development
After adaptation — | Change in species | Change in species | Change in species | Change in species
environmental composition of composition of composition of composition of
changes feature likely, feature likely, also | feature likely, feature likely, also
increase in scrub. | loss of managed increase in potential for
Increase in area woodland and floodplain decrease in area
reduces habitat increase in woodland. of scrub, increase
fragmentation of unmanaged Reduction in in floodplain
woodland, scrub scrub. Reduction | fragmentation of woodland. May
and bracken but in fragmentation, floodplain be increase in
unlikely to but with little woodland habitat
increase environmental fragmentation due
environmental benefit (due to to more localised
quality due to increased management (but
increased fragmentation of could also be
fragmentation/loss | higher quality decrease where
of quality for other | habitats) focus is on
habitats maintaining
networks of higher
environmental
quality habitats)
After adaptation — | Land use Increased Land use Jobs retained
socio-economic management jobs | agricultural output | management jobs | through changing
changes maintained and makes up for loss | maintained, some | land use (move to
potentially of managed new jobs could be | agriculture) and

increased slightly

woodland jobs

created

new jobs could be
created as a result
of local
management of
land and farms

90% probability (10% chance that climate change will result in higher temperatures and
increased precipitation)

Implications Appearance of landscape changes as some species become more common
without whilst others die off, with this linked to increased waterlogging of soils. Potential
adaptation benefits for withy production set against greater risk of pests and diseases, in
particular root damage
Adaptation World Markets Provincial Global Local
responses Scenario Enterprise Sustainability Stewardship
under... Scenario Scenario Scenario
Adaptation & 0 & &
actions Wet woodland No adaptation Wet woodland Some water
and hedgerows of | actions likely —no | and hedgerows of | management to
conservation desire to retain conservation maintain
value managed to | habitat, feature value managed to | biodiversity within
favour wildlife area may increase | favour wildlife feature
most likely to as other features most likely to
thrive under new drop out of thrive under new
conditions management conditions
Opportunities % « « “«¢
Wet woodland Local markets for | Wet woodland Wet woodland
promoted as tree / woodland promoted as promoted as
floodplain feature | products floodplain feature | floodplain feature
After adaptation — | Feature area May expand as Floodplain Wet woodland
changes in land increases as other | other features woodland to local nature

use

features drop out

drop out of

increase with

reserves with
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of management

management

conversion based
on areas of low
wildlife value
(formerly dry and
wet grassland)

conversion based
on areas of low
wildlife value
(formerly dry and
wet grassland).

After adaptation — | Greater area of Greater area of Greater area of Fewer old trees
environmental wet woodland, wet woodland due | wet woodland, but more wet
changes species to abandonment/ | species woodland, species
composition lack of composition variety retained.
change but wildlife | management of change but wildlife | Reduction in
value generally wetter areas, value generally fragmentation of
retained. species retained. wet woodland (but
Reduced composition Reduction in overall
fragmentation of change. Reduced | fragmentation of fragmentation will
wet woodland fragmentation of wet woodland, depend on
wet woodland, but | good quality management of
may be at gradations other habitats)
expense of other between habitats
habitats. May also | at floodplain scale
be sharp transition
between habitats
After adaptation — | Land Decrease in land Land Land
socio-economic management jobs | management with | management jobs | management jobs
changes retained and could | loss of retained and could | retained and could

be increased
slightly

conservation/
woodland
management jobs

be increased

be increased (e.g.
through local
management of
hedgerows)

Summary of Changes in Land Use following Adaptation

The table below shows the projected change in area of wet grassland of high value
for wildlife, taking account of adaptation measures. The degree of uncertainty in the
projected changes is highlighted using the following colour codings:

. projected change is based on data: .
. projected change is based on the likely trend: D
. projected change is estimated/derived from limited information: .; and
. projected change is not known (guesstimate): .

. World Markets Provmqal Gl.obal' . Local Stewardship
Scenario . Enterprise Sustainability )
Scenario . . Scenario
Scenario Scenario
Current area 341 ha 341 ha 341 ha 341 ha

Probability (where the change could
90% probabilities)

range from that shown for the 10% and

Change due to:

10% 90%

10% 90%

10% 90%

10% 90%

Temperature

0 ha 0 ha

Precipitation
(water table)
and/or
freshwater
flooding

0 ha

0 ha

0 ha 0 ha

0 ha 0 ha
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It is important to remember that there is a 90% chance that the climate change
effects will be greater than those described on the 10% probability, and that there is
a 10% chance that the climate change effects will be lower than those described
under the 90% probability.
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6.1

6.2

IMPACTS AT THE LANDSCAPE SCALE

Introduction

This section of the report brings together the results described for the individual
features in the storylines. It projects changes in areas of each feature, assumptions
made when estimating the changes (both losses and gains in area) and describes how
the environmental quality of the features may change. Descriptions are given for both
the 10% and 90% probabilities (high emissions scenario) and for each of the four
socio-economic scenarios. It is important to remember that these modelled
projections are not firm predictions, but are example plausible scenarios, based on our
current understanding of how the climate will change, and using a range of possible
socio-economic contexts. The socio-economic contexts are important because the
Brue Valley is a highly modified landscape, and the type and intensity of management
will have a very large influence on the ecosystem services and other benefits derived
from features in the area. This technique helps us to identify the features most likely
to change in the Brue Valley, the direction of change, and to explore the ‘knock on’
effects of change in one feature on the other features in the area.

The discussion is organised by scenario and identifies overall change in area of each
feature, shown in the tables as:

« reduction in area of feature of 50% or greater: |:|

« reduction in area of features of more than 10% but less than 50%: |:|
« reduction in area of feature of 10% or less:

« no change in area (or increases balance losses): |:|

« Increase in area of feature of 10% or less: |i|

« increase in area of feature of more than 10% but less than 50%: |:|

« increase in area of feature of 50% or greater: |:|

Changes under the World Markets Scenario

Table 6.1 presents the gains and losses in area of each feature under the World
Markets scenario, under both the 10% and 90% probabilities’>. Figure 6.1 gives an
overview of the change in area from the 10% to the 90% probabilities, compared with
the current area of each feature. The change in areas shown in Table 6.1 and Figure
6.1 relate to percentage change in the overall area under each feature, which are
presented as a number of hectares lost or gained (given to two significant figures).
These are estimates based on projected percentage changes and, as such, are
uncertain. They are used to give an indication of the likely direction and potential
magnitude of change.

Table 6.2 summarises the key environmental and socio-economic effects of climate
change that emerge under the World Markets scenario, across the range of
temperature and rainfall changes that UKCP models suggest are likely.

32

Note all numbers are given to two significant figures, thus they may not sum exactly.
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Table 6.1: Gains and Losses of Each Feature under the World Markets Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - .
. . Change in o Change in
'?J:;’I Loss(ﬁ;f\ rea Galrzrlg)area E\'/:?;ﬁ rcer?a?]ncei Environmental Loss(ﬁ];f‘ rea Galrzrig)area Final area Environmental
g Quality Quality
+1600 ha 4650 ha
1000 ha from
Some loss of 406 ha from dry Some loss of
-8 ha dry grassland of . .
8 ha to other low wildlife lower quality grqssla}nd of low lower quality
Cereal crops 381 ) 2,000 ha features where 0 wildlife value; 1,000 ha features where
(settlements and value; . .
there is no 240 ha from wet there is no
roads) 610 ha from wet . .
premium grassland of low premium
grassland of low P
o wildlife value
wildlife value
orasha 29 ha +410 ha Gain in
Y Slight increase 29 ha to wet 410 ha from dry environmental
grassland of low . .
Dry grassland of high wildlife value: due to gain in g'rasslgnd pf gra§slgnd of low quality (but may
v e 58 0 ’ 510 ha area from dry high wildlife wildlife value 440 ha take some time
wildlife value 50 ha from wet b
rassland of gra§slgnd of low value (due to (due to ' ' efore
I%i h wildlife wildlife value wetter premiums which improvements
& value conditions) can be charged) can be seen)
-2,300 ha -3,700 ha
1,000 ha to 410 ha to cereal
cereal crops; Little overall crops; 410 ha to
410 ha to dry change due to dry grassland of .
grassland of movement to high wildlife solr)rlcztiﬁgiat;()erin
high wildlife +60 ha both lower (e.g. | value; 410 ha to environmental
Dry grassland of low 4057 value; 810 hato | 60 ha from wet 1.800 ha cereal crops) orchards and 0 370 ha wality. but ma
wildlife value ’ orchards and grassland of low ’ and higher (e.g. | horticulture; 410 quality, Y
) s take time before
horticulture; 4ha | wildlife value dry grassland of | ha to swamp and increase is full
to other high wildlife fen; 410 ha to oo y
(settlements and value) quality wet grassland of
roads); features high wildlife

41 ha to peat
works and bare

value; 1,600 ha
to wet grassland
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Table 6.1: Gains and Losses of Each Feature under the World Markets Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - -
. . Change in o Change in
'?hrgil Loss(ﬁ;f\ rea Galrzrlg)area E\'/:?:iﬁ rcer?a?]ncei Environmental Loss(ﬁl;f\ rea Galrzrig)area Final area Environmental
g Quality Quality
ground of low wildlife
value; 41 ha to
wet heath and
purple moor
grass
Reduction in Reduction in
) quality due to quality due to
3 56 ?1;1?0 9 Oh;tg’r?)r};apea ¢ contaminants +120 ha contaminants in
Lakes/ponds 347 reedbeds; 35 ha | works and bare 370 ha that may be 0 120 ha from 470 ha runoff folllowmg
to swamp and ground washed fo peat works and heavy rainfall
fen (restoration) surrounding bare ground (on more
land following waterlogged
heavy rainfall soils)
Increased use of
+811 ha fzretsiﬂzclecrigsliil:ll +410 ha Minimal change
Orchards and 39 0 811 ha from dry 850 ha to affect Y 0 410 ha from dry 450 ha in
horticulture grassland of low . grassland of low environmental
o environmental o 1y .
wildlife value . wildlife value quality expected
quality of
feature
+12 ha
8 ha from cereal Minimal change No chanee in
Other (settlements crops; 4 ha from in . &
855 0 870 ha . 0 0 855 ha environmental
and roads) dry grassland of environmental uali
jow wildlife quality quality
value
90 ha +41 ha Restoration of -160 ha Improvement in
Peat works and bare 365 90 ha to lakes 41 ha from dry 320 ha old peat works 120 ha to lakes 0 210 ha environmental
ground and ponds grassland of low improves and ponds; 37 quality due to
P wildlife value environmental ha to reedbeds wetter
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Table 6.1: Gains and Losses of Each Feature under the World Markets Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - -
. . Change in o Change in
'?J:;’I Loss(ﬁ;f\ rea Galrzrlg)area E\'/:?;ﬁ rcer?a?]ncei Environmental Loss(ﬁ];f‘ rea Galrzrig)area Final area Environmental
g Quality Quality
quality, and conditions
reduces
mineralisation
Although
overall area of
-66 ha habitat extends,
33ha fo swam Move to -33 ha +68 ha sudden increases
p +35 ha 33hato 37 ha from peat in water table
and fen; 33ha to woodland woodland/ works and bare following hea
Reedbeds 326 woodland/ 300 ha reduces ; _ 360 ha , owing hieavy
. 35 ha from lakes . hedgerow/line ground; rain (on already
hedgerow/line environmental
and ponds of trees/scrub 32 ha from waterlogged
of trees/scrub value .
and bracken and bracken swamp and fen soils) could
affect species
living in
reedbeds
Habitat area
Reduction in extend;, bgt
. reduction in
quality due to uality is likel
contaminants +12 ha d dille to y
Rlvers/streams/ 29 0 0 27 ha that may be 0 12 ha from wet 34 ha contaminants in
ditches/rhynes washed off grassland of low runoff followin
surrounding wildlife value ) &
. heavy rainfall
land following (on more
heavy rainfall waterlogged
soils)
-56 ha +67 ha -32 ha +530 ha Potential
40 ha to wet 35 ha from lakes Minimal overall 32 hato 410 ha from dry improvement
Swamp and fen 158 grassland of and ponds; e change reedbeds (due to | grassland of low Sl but this will
high wildlife 33 ha from wetter wildlife value; depend on
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Table 6.1: Gains and Losses of Each Feature under the World Markets Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - -
. . Change in o Change in
'?Jg;’l Loss(ﬁ;f\ rea Galrérlg)area E\'/:?:iﬁ rcer?a?]ncei Environmental Loss(ﬁl;f\ rea Galrzrig)area Final area Environmental
9 Quality Quality
value; 16 ha to reedbeds conditions) 120 ha from wet management
wet grassland of grassland of low regime
low wildlife wildlife value
value
430 ha Management
-47 ha 47 ha Drier conditions 29 ha from dry restrictions due
40 ha from . grassland of
Wet grassland of 47 ha to dry swamp and fen: could make it hich wildlife to wetter
high value for 953 grassland of D ’ 953 ha more difficult o 0 & ) 1,400 ha conditions could
o . o 1y 7 ha from wet L. value; 405 ha
wildlife high wildlife maintain wet reduce
heath and purple from dry .1 .
value grassland biodiversity
moor grass grassland of low
o value
wildlife value
-400 ha
240 ha to cereal
-670 ha *+ 23 ha Drier conditions | <°P% 12 hato +1,600 ha
610 ha to cereal 16 ha from ; . rivers/streams/ .
) ) likely to make it . ] 1,600 ha from No change in
Wet grassland of low crops; 61 hato | swamp and fen; ) ditches/rhynes; .
o 2,439 1,800 ha more difficult to dry grassland of 3,700 ha environmental
value for wildlife dry grassland of | 7 ha from wet L 120 ha to S .
S maintain wet . low wildlife quality
low wildlife heath and purple swamp and fen;
grassland value
value moor grass 24 ha to wet
heath and purple
MOOr grass
-14 ha Potential
7 ha to wet Loss of some of 65 ha benefits with
. 41 ha from dry .
grassland of specialist feature improved
Wet heath and purple high wildlife leads to grgssland of low management of
67 0 53 ha .. 0 wildlife value; 130 ha . .
moor grass value; reduction in high quality
. 24 ha from wet ;
7 ha to wet environmental habitats, maybe
. grassland of low ’
grassland of low quality some negative

wildlife value

wildlife value

impacts if runoff

Page 179




The Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

Table 6.1: Gains and Losses of Each Feature under the World Markets Scenario

10% Probability

90% Probability

Current
Feature 2060 2060
. . Change in o Change in
'?hrg;’l Loss(ﬁ;f\ rea Galrérlg)area E\'/:?:iﬁ rcer?a?]gcei Environ r_nental Loss(ﬁl;f\ rea Galrzrig)area Final area Environmental
Quality Quality
is not directed
away from areas
of wet heath
Increases by 33 Increases by 33
Woodland/hedgerow/ +33 ha ha, but at +33 ha ha, but at
line of trees/scrub 341 0 33 ha from 370 ha expense of 0 33 ha from 370 ha expense of
and bracken reedbeds higher quality reedbeds higher quality
features features
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Dry grassland of low wildlife value

L

Wet grassland of low value for wildlife

Wet grassland of high value for wildlife

Other (settlements and roads)

Cereal crops ]

Peat works and bare ground

Lakes/ponds

Reedbeds

Woodland/hedgerow/line of trees/scrub and bracken E

Swamp and fen

Wet heath and purple moor grass
Dry grassland of high wildlife value
7—I

B CURRENT
OWorld Markets (10%)
OWorld Markets (90%)

Orchards and horticulture

Rivers/streams/ditches/rhynes

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Area (ha)

Figure 6.1: Change in Area from Current under the World Markets Scenario
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Table 6.2: Key Changes under the World Markets Scenario

Factor

Description of Changes

Overview of scenario

Rapid economic growth, with farming undertaken by large corporations which use
new technology to increase yields. Since costs are controlled, prices remain stable
relative to incomes. Businesses are focused on profits, but are concerned about the
environment and their reputations, with agri-environment payments targeted at the
highest value areas. There may even be some movement towards payments for
ecosystem services. Peat extraction declines, but pressure for housing and
commercial development increases in the Brue Valley. Significant investment in
water and flood risk management occurs, with drainage increased for profitable
croplands, but seen as less important where there is the potential to move to agri-
environment payments or SSSI/premium products. Coastal defences are built to
protect key assets (e.g. M5, Bridgwater, etc.) with benefits for the Brue Valley.

Overall environmental
quality

The balance of wet / dry features may change, although the final direction is
currently uncertain. Managed gradual changes could lead to overall increase in
environmental quality, especially where the climate becomes much wetter

Localised changes in
environmental quality

Increased pollutants in runoff following heavy rain could affect watercourses,
ponds and lakes (especially where more fertilisers and pesticides are used).
Drier conditions could increase the area of scrub and bracken, and lead to some
loss of wet grassland (potentially up to 650ha), although land management by
conservation organisations will help reduce the impacts in areas of higher
environmental quality

Impacts on freshwater
availability

Water management is increased for profitable croplands to ensure that they are
protected whether conditions become wetter or drier. Although some ponds will
dry out to reedbeds and swamp and fen under drier conditions, the overall area
covered by lakes and ponds is expected to expand (potentially by 20 ha under drier
conditions and 120 ha under wetter conditions) as peat workings are restored.
Where land is not in productive use and is of lower environmental quality, water
management will be seen as less important; however ditches and rhynes will be
retained, particularly where biodiversity is high

Impacts on biodiversity

The balance of wet / dry features may change, although the final direction is
currently uncertain. Change in mosaic of features could affect some species (e.g.
those associated with dry grassland of high wildlife value). Runoff contaminated
with pollutants could affect invertebrates; nesting birds could be affected by
sudden increases in water levels (e.g. due to flood flows following heavy rainfall).
Careful management by conservation organisations could help to avoid impacts on
key species

Socio-economic impacts

Development of new technology to minimise impacts on jobs (e.g. wheat varieties
which can withstand drought and short duration flooding, use of new techniques to
quickly evacuate water, etc.). Demand for high quality products along with an
increase in arable farming (fivefold increase in area under cereal rotation in drier
conditions, more than doubling of area under wetter conditions) could help secure
some jobs. However, wetter conditions could affect overall jobs supported by
agriculture; these could be replaced by more jobs in conservation and land
management. Peat extraction would be expected to reduce, especially under
wetter conditions. Potential opportunity to move to energy crops

Greenhouse gas flux

Old peat workings restored to enhance areas of wetland and reduce mineralisation
of any remaining peat soils. Drier conditions overall, though, could increase
mineralisation from peat soils in the Brue Valley. In contrast, wetter conditions
would benefit peat conservation and GHG management, since peat abstraction
would become more difficult. However, fluctuating water levels would make the
overall GHG balance uncertain. Reduction in peat extraction could help shift Brue
to GHG neutral

Regional and national
context

Under drier conditions, the Brue Valley may become more important for
agriculture, as other areas become too hot or too dry to farm. Brue Valley may
also become more important at the national and international scale as a refuge for
lowland wet grassland communities (including wintering birds and breeding
waders), as other wetlands (coastal, SE England) suffer faster declines arising
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from climate change. However, the value of other wetlands is important to the
value of the Brue Valley; e.g. wintering birds require network of sites along
migration route: the Brue may become of increasing importance for a declining
feature.

It is possible that wintering birds will not regularly come in large numbers in the
future (favouring instead newly warmed sites to the north). The SL&M will still be
important as a hard weather refuge however, for the extreme events considered
likely to increase in frequency.

Overall, the profile of, and demands made of the Somerset Levels and Moors,
including Brue Valley, may increase for a range of uses, especially under drier
conditions.

6.3

Changes under the Provincial Enterprise Scenario

Table 6.3 presents the gains and losses in area of each feature under the Provincial
Enterprise scenario, under both the 10% and 90% probabilities. Figure 6.2 gives an
overview of the change in area from the 10% to the 90% probabilities, compared with
the current area of each feature. The change in areas shown in Table 6.3 and Figure
6.3 relate to percentage change in the overall area under each feature, which are then
presented as a number of hectares. These are estimates and are given to a maximum
of two significant figures to reflect uncertainty.

Table 6.4 summarises the key environmental effects of climate change that emerge
under the Provincial Enterprise scenario, across the range of temperature and rainfall
changes that UKCP models suggest are likely.
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T .
Area Loss of Area Gainin area Final area and En%ihr?)ggﬁe:gtal Loss of Area Gainin area Final area En?/ihr?)rr:gr]ﬁelr?tal
(ha) (ha) (ha) overall change Quality (ha) (ha) Quality
+2,700 ha
6 ha from dry
grassland of i
high wildlife 76 ha .
value: 2.000 ha 8 ha to swamp +1,200 ha Changes 1n.land
frém’ d Increased use of | and fen; 60 hato | 12 ha from dry use, combined
grassland (ft}‘llow fertilisers and wet grassland of grassland of with increased
Cereal crops 381 0ha wildlife value; 3,100 ha pesticides low wildlife | high wildlife 1,500 ha risk of flooding
48 ha from wet reduces value; 8 ha to value; 1,200 ha results in
rassland of environmental woodland/ from dry reduction in
}i h wildlife quality hedgerow/line grassland of low environmental
Va%ue' 610 ha of trees/scrub wildlife value quality
fror,n wet and bracken
grassland of low
wildlife value
-35ha
Change in 12 ha to cereal L()risss(,)lggcrly
-35ha com os?tion of crops; 6 ha to bi%)diversit
6 ha to cereal ggssland swamp and fen; replacemer}l]t’
Dry grassland of crops; 29 ha to species, with 12 ha to wet likely to be wet
. g 58 0 23 ha grassland of low 0 23 ha
high wildlife value dry grassland of MGS replaced — ] grassland, or
low wildlife by species that wildlife value; 6 low/no
. ha to woodland/
value prefer nutrient . management
rich conditions hedgerow/line swamp/fen or
of trees/scrub scrub
and bracken
-2,500 ha +880 ha Reduction due -3,400 ha Loss of dry
Dg grassland of low 4,057 2,000 ha to 29 ha from dry 2,400 ha to increase in 1,200 ha to 0 610 ha grgsslaqd
wildlife value cereal crops; grassland of pesticide and cereal crops; biodiversity,
410 hato high wildlife fertiliser use and 200 ha to replacement
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T .
o . Change in o Change in
,?hr;? Loss(ﬁ;f\ rea Gam(rzg)area E\I/re]?zlaﬁr:r?a?]ng Environmental Loss(ﬁgsé\ rea Gam(rzg)area Final area Environmental
9 Quality Quality
orchards and value; 240 ha conversion of orchards and likely to be wet
horticulture; 20 from wet land for more horticulture; 410 grassland, or
ha to other grassland of intensive uses | ha to swamp and low/no
(settlements and high wildlife fen; 1,200 ha to management
roads); 41 ha to value; 610 ha wet grassland of swamp/fen or
peat works and from wet low wildlife scrub
bare ground grassland of low value; 410 ha to
wildlife value woodland/
hedgerow/line
of trees/scrub
and bracken
R
Loss of aquatic 35hato management for
diversity due to | reedbeds, 35 ha il(%li fe and
-140 ha lack of to swamp and Y .
+20 ha +90 ha increased risk of
69 ha to 20 ha from peat management for fen; 35 ha to 90 ha from peat nutrient and
Lakes/ponds 347 reedbeds; 69 ha P 230 ha wildlife and woodland/ P 330 ha
works and bare . . works and bare pollutants
to swamp and potential hedgerow/line .
ground . . ground entering lakes
fen increase in of trees/scrub and pond
nutrient content and bracken ponas
through runoff
(from runoff) (due to lack of ;
management) following heavy
& rain/flooding
+700 ha Intensification Intensification
410 ha from dry and increased 4200 ha and increased
Orchards and grassland of low use of pesticides 200 ha from d use of pesticides
. 39 0 wildlife value; 740 ha and fertilisers 0 Y 240 ha and fertilisers
horticulture grassland of low
48 ha from wet reduces o reduces
. wildlife value .
grassland of environmental environmental
high wildlife quality quality
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T .
o . Change in o Change in
'?hr;;’l Loss(ﬁ;f\ rea Gam(rzg)area E\I/re]?zlaﬁr:r?a?]ng Environmental Loss(ﬁgsé\ rea Gam(rzg)area Final area Environmental
9 Quality Quality
value; 244 ha
from wet
grassland of low
wildlife value
+45 ha
20 ha from dry
Other (settlements grassland of low E;)?Ztl(()iflse?cg No change in
855 0 wildlife value; 900 ha 0 0 860 ha environmental
and roads) development .
24 ha from wet ressures quality
grassland of low p
wildlife value
41 }—: ?&T dry Potential for
grassland of low Decreased enli/licrr(i?rsneeillial
Peat works and bare -20 ha wildlife value; environmental -90 ha uality as peat
round 365 20 ha to lakes 40 ha from 470 ha quality due to 90 ha to lakes 0 280 ha q woZkin ps
& and ponds swamp and fen; expansion of and ponds ) &
. decline due to
48 ha from wet peat workings tter
grassland of low ;vgi tie N
wildlife value conditions
Although area of
900 ha Decrease in feature extends,
diversity of sudden increases
33 ha to swamp species 74 ha in water table
and fen; 160 ha +69 ha su porte ab 35 ha from lakes due to flood
Reedbeds 326 to woodland/ 69 ha from 200 ha bp Y 0 and ponds; 40 ha 400 ha )
. reedbeds due to flows/following
hedgerow/line of lakes/ponds . from swamp and .
reduction in heavy rain could
trees/scrub and . fen
bracken quality and area affect reedbe?ds
of reedbeds and the species
they support
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T .
o . Change in o Change in
'?hr;;’l Loss(ﬁ;f\ rea Gam(rzg)area E\I/re]?zlaﬁr:r?a?]ng Environmental Loss(ﬁ;f\ rea Gam(rzg)area Final area Environmental
g Quality Quality
Decreased
-2 ha Decreased -4 ha environmental
2 hato environmental 4 hato quality as
Rivers/streams/ woodland/ quality as woodland/ ditches
ditches/rhynes 22 hedgerow/line of 0 20 im ditches hedgerow/line 0 feha abandoned and
trees/scrub and abandoned and of trees/scrub become scrub
bracken become scrub and bracken and wet
woodland
+1,800 ha
8 ha from cereal
crops; 6 ha from
dry grassland of
high wildlife
-126 ha Loss of feature value; 410 ha .
from dry Decrease in
40 ha to peat as well as move .
grassland of low environmental
works and bare to land -120 ha R ) .
ground; 71 ha to management 40 ha to wildlife value; qqahty as some
wet grassland of 69 hzlt(())osl\l;lam which is not reedbeds; 79 ha 3asnga gggsl_lﬁgs hlgsh Z(?ilal:l?s?nd
Swamp and fen 158 low wildlife P 130 ha tailored to to woodland/ P ’ p

value; 16 ha to
woodland/
hedgerow/line of
trees/scrub and
bracken

and fen; 33 ha to
reedbeds

maintaining
environmental
quality results in
loss of species
diversity

hedgerow/line
of trees/scrub
and bracken

ha from wet 1,900 ha

grassland of
high wildlife
value; 1,200 ha
from wet
grassland of low
wildlife value;
45 ha from wet
heath and purple
moor grass
(abandonment of

habitats are lost
due to wetter

conditions and

abandonment of
management
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
Feature 2060 2060
- . Change in - Change in
'?hr;;’l Loss(ﬁ;f\ rea Gam(rzg)area E\I/re]?zlaﬁr:r?a?]gg Environmental Loss(ﬁgsé\ rea Gam(rzg)area Final area Environmental
Quality Quality
wettest areas)
-380 ha
48 ha to cereal . -240 ha
crops; 240 ha to Slgmf"lcapt 120 ha to
dry g;asslan dof rec}uc‘uon in swamp and fen ( Decreased
fow wildlife species diversity | too wet to farm); environmental
Wet grassland of lue: 48 ha t as grassland 120 ha to wet quality due to
high value for 953 va uﬁ’ q a do 0 ha 570 ha changes to land | grassland of low 0 720 ha agricultural
wildlife hglrrficili tlfrz? 48 uses with much wildlife value improvements
ha to Woo dl;n & . lo.wer. .(agricultural apd .loss Qf
hedgerow/line of biodiversity improvements biodiversity
trees/scrub and value . undertaken to
bracken increase profits)
-1,700 ha
Sloiato 100t Foni for
d ’ 60 ha from
ry grassland of i benefits due to
fow wildlife Change to dry cereal crops; 12 gain in swamp
value: 240 ha to grassland of low ha from dry and fen
orch,ards and 120 ha Yalqe for &t assla.nd 0 f (although some
horticulture: 24 71 ha from wildlife and -1.200 ha high wildlife loss of other
Wet grassland of low 2 439 ha o o thér swamp and fen; 900 ha cereal crops and 1 2’00 ha to value; 1,200 ha 2600 ha high value
value for wildlife ’ 45 ha from wet horticulture, ’ from dry ’

(settlements and
roads); 48 ha to
peat works and
bare ground;
120 ha to
woodland/
hedgerow/line of
trees/scrub and

heath and purple
moor grass

with potential
increase in use
of fertilisers and
pesticides

swamp and fen

grassland of low
wildlife value;
120 ha from wet
grassland of
high wildlife
value

features), but
there may be a
time gap before
good quality
swamp/fen
habitats are
established
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Table 6.3: Gains and Losses of Each Feature under the Provincial Enterprise Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T .
o . Change in o Change in
'?hr;;’l Loss(ﬁ;f\ rea Gam(rzg)area E\I/re]?zlaﬁr:r?a?]ng Environmental Loss(ﬁgsé\ rea Gam(rzg)area Final area Environmental
9 Quality Quality
bracken
-67 ha
45 ha to wet -67 ha
grass of low Complete loss of 45 ha to swamp Complete loss of
Wet heath and purple wildlife value; wet heath and and fen; 22 ha to wet heath and
00T OTASS 67 22 ha to 0 0 ha urple moor woodland/ 0 0 ha urple moor
& woodland/ p rprass hedgerow/line p rprass
hedgerow/line of & of trees/scrub £
trees/scrub and and bracken
bracken
+560 ha
8 ha from cereal
160 ha from 1y grass-an
reedbeds; 16 ha high wildlife
i Some decline in value; 410 ha Some decline in
from swamp and . .
) quality expected from dry quality expected
fen; 48 ha from
wet grassland of due to grassland of low due to
Woodland/hedgerow/ hieh wildlife abandonment of wildlife value; abandonment of
line of trees/scrub 341 0 va%ue' 120 ha 710 ha high value 0 35 ha from lakes 900 ha high value
and bracken P ’ habitats (e.g. and ponds; 4 ha habitats (e.g.
rom wet
wet heath and from wet heath and
grassland of low :
S ) purple moor rivers/streams/ purple moor
wildlife value; .
grass) ditches/rhynes; grass)
22 ha from wet
79 ha from
heath and purple )
moor grass swamp and fen;
22 ha from wet
heath and purple
moor grass
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Dry grassland of low wildlife value

Wet grassland of low value for wildlife

Wet grassland of high value for wildlife

Other (settlements and roads)

Cereal crops

Peat works and bare ground

Lakes/ponds

Woodland/hedgerow/line of trees/scrub and bracken

Reedbeds

Swamp and fen

Wet heath and purple moor grass

Dry grassland of high wildlife value

Orchards and horticulture

Rivers/streams/ditches/rhynes

B CURRENT
O Provincial Enterprise (10%)
B Provincial Enterprise (90%)
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Figure 6.2: Change in Area from Current under the Provincial Enterprise Scenario
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Table 6.4: Key Changes under the Provincial Enterprise Scenario

Factor

Description of Changes

Overview of scenario

Profit maximisation is seen as the most important aspect of farming, with
considerable intensification and minimal concern for the environment. Even
biodiversity rich sites come under pressure from development or intensification.
Cost of inputs rises due to regional fluctuations and a lack of buying power. This
has knock on impacts for food prices, which also rise. Peat extraction could
increase to meet regional demands. Water management only takes place where it
is required to protect profitable land uses. In other areas, wetland habitats are
abandoned. Overall flood risk increases due to the ad hoc approach to land
drainage and management. However, coastal defences are built to protect key
assets, so tidal flooding is not a problem

Overall environmental
quality

Significant reduction in environmental quality of Brue Valley, due to
intensification (drier conditions) or lack of management and abandonment of areas
(wetter conditions)

Localised changes in
environmental quality

Local increases in pesticide and fertiliser use resulting in reduction in
environmental quality. Changes to use of land leads to greater fragmentation of
habitats with high quality habitats typically becoming more isolated and/or
surrounded by land that is used more intensively

Impacts on freshwater
availability

Area covered by lakes and ponds decreases under both wetter (-14 ha) and drier
conditions (-120 ha) due to lack of management. Some ponds may become very
polluted by runoff water from intensively farmed land (particularly after heavy
downpours). Ditches will be abandoned to scrub in some areas. This could have
implications for farming, with fencing required to replace wet fencing where
grazing remains profitable

Impacts on biodiversity

Loss of much of the dry grassland high value feature (-35 ha whether conditions
become drier or wetter). Wet grassland of high value is also lost (-380 ha in drier
future; -240 ha in wetter future). Change in area and quality of most valuable
features. Plant and invertebrate assemblages in watercourses will change due to
increases in nutrients / pesticides. The number and type of birds species that can
be supported, e.g. on grasslands, will be reduced due to declining management,
especially under drier conditions. Increased risk of flooding may affect breeding
birds or overwintering invertebrates

Socio-economic impacts

Intensification may increase jobs in some locations and associated with some
features (e.g. grazing on dry grassland of low value for wildlife, intensification of
horticulture), but abandonment of land (especially in wetter conditions, where
swamp and fen increases by 1,700 ha) and lack of conservation management will
reduce jobs elsewhere. There may be potential for angling/wildfowling jobs to be
created, where management of land and watercourses is tailored to these activities
e.g. through fish stocking

Greenhouse gas flux

Increased tillage increases GHG emissions from peat soils.

Drier conditions and / or fluctuating water tables may increase GHG emissions.
Increased peat extraction would increase GHG emissions and mineralisation from
exposed soils

Regional and national
context

Fast declining environmental quality of other areas for agriculture, development,
conservation, etc. may make the relatively cool and wet Brue Valley more
attractive for a range of uses.

Brue Valley SSSIs become much more isolated and surrounded by more
intensively farmed land (drier conditions) or land that is increasingly unmanaged
where it is too wet to farm (wetter conditions). The value of the SSSIs may
increase due to loss of wider environmental quality but funding for continued
conservation management is likely to decrease, so that, overall SSSI condition
declines (this includes the replacement of dry grassland of high wildlife value
under wetter conditions to wet grassland of high value for wildlife)

Page 191




The Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

6.4 Changes under the Global Sustainability Scenario

Table 6.5 presents the gains and losses in area of each feature under the Global
Sustainability scenario, under both the 10% and 90% probabilities. Figure 6.3 gives
an overview of the change in area from the 10% to the 90% probabilities, compared
with the current area of each feature. The change in areas shown in Table 6.5 and
Figure 6.3 relate to percentage change in the overall area under each feature, which
are then presented as a number of hectares. These are estimates and are given to a
maximum of two significant figures to reflect uncertainty.

Table 6.6 summarises the key environmental and socio-economic effects of climate
change that emerge under the Global Sustainability scenario, across the range of
temperature and rainfall changes that UKCP models suggest are likely.
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Table 6.5: Gains and Losses of Each Feature under the Global Sustainability Scenario

Current

10% Probability

90% Probability

- 2060 2060
eature . .
Area Loss of Area Gainin area Final area and Change In Loss of Area Gainin area . C_hange In
(ha) (ha) (ha) overall change Environmental (ha) (ha) Final area Environmental
9 Quality Quality
Use of new Significant
technology benefits from
Cereal crops 381 0 0 380 ha avoids decline in -76 ha 0 310 ha .
. low-input
environmental management
quality &
+2,500 ha
2,000 ha from 6 ha_tzc?s}\lzjamp
d;};kgﬁ?fse s\?;hlgv MGS grasslands | and fen; 12 ha to +810 ha Wetter
Drv erassland of 240 ha from wé ¢ continue to be wet grass of 810 ha from d conditions result
1;1%mm&vmW 58 0 s of hial. 2,600 ha supported, with | high wildlife r%gmd&kz 850 ha in change in
& gﬂ dlife alge' potential value; 6ha to & Adlife value species
\;' 40 fI‘OI:/l “tle t’ increase in area wet heath and W val composition
grass of low purplreamoor
wildlife value grass
-3,700 ha
810 ha to dry
grassland of
-2,400 ha Demand for high wildlife Change to
X value; 410 ha to
2,000 ha from high value orchards and wetter features
Dry erassland of Io dry grassland of products results horticulture: 610 with potential
e W 4,057 high wildlife 0 1,900 ha in improvement —— 0 370 ha for significant
ha to swamp and

wildlife value

value; 410 ha
from orchards
and horticulture

to dry grassland
of high wildlife
value

fen; 810 ha to
wet grass of
high wildlife
value; 810 ha to
wet grass of low
wildlife value;

increase in
environmental

quality
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Table 6.5: Gains and Losses of Each Feature under the Global Sustainability Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - T
L . Change in o Change in
'?hr;;’l Loss(ﬁ;f\ rea Galn(r:r;)area E\I/Z?:aﬁrfr?a?]ng Environmental Loss(ﬁ;f\ rea Galrzrig)area Final area Environmental
9 Quality Quality
41 ha to wet
heath and purple
moor grass; 200
ha to woodland/
hedgerow/line of
trees/scrub and
bracken
Features Biodiversity is
69 ha +90 ha managed to +183 ha retained and
90 ha from peat maintain species 183 ha from peat enhanced
35hato works and bare richness, but works and bare through wider
Lakes/ponds 347 reedbeds; 35 ha 370 ha ; 0 530 ha g1 wl
ground (created runoff ground floodplain
to swamp and . . .
fen following containing (following management and
restoration) nutrients could restoration) restoration of
offset any gains peat workings
Crops grown
+406 ha No change in +406 ha may change, but
Orchards and 39 0 406 ha from dry 450 ha environmental 0 406 ha from dry 450 ha epwronmental
horticulture grassland of low alit grassland of low impacts are
wildlife value quatity wildlife value predicted to be
minimal
Other (settlement No change in elj:nfc}:snmgeigl
cf (settiements 855 0 0 860 ha environmental 0 0 860 ha .
and roads) uali quality
quality anticipated
-370 ha Funding targeted
-370 ha .
90 ha to lakes Old peat works to conservation
Peat works and bare 180 ha to lakes .
365 and ponds; 37 0 0 ha restored, no new ) 0 0 ha and restoration
ground ) . and ponds; 180 .
ha to reedbeds; peat extraction of peat soils, no
ha to reedbeds
120 ha to new peat

Page 194




Risk & Policy Analysts, Geckoella and Environment Systems

Table 6.5: Gains and Losses of Each Feature under the Global Sustainability Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - .
L . Change in o Change in
'?hr:;’l Loss(ﬁ;f\ rea Galr}r:r;)area E\'/Z?Lﬁrfﬁaing Environmental Loss(ﬁ;f\ rea Galrzrig)area Final area Environmental
g Quality Quality
swamp and fen; extraction
119 ha to wet
grass of high
wildlife value
Some gain from
restoration of
+71 ha Maintenance 210 ha peat Workmgs,
180 ha from peat but also possible
-33 ha 35 ha from lakes and works and bare reduction in
Reedbeds 326 33 ha to swamp | and ponds; 37 ha 370 ha enhancement of 0 . 540 ha ecuctio
. ground; 32 ha quality where
and fen from peat works species rich
and bare eround reedbed areas from swamp and reedbeds replace
grou fen habitats that are
more
biodiversity rich
No change in Potential to
environmental +12 ha lncrsisetlila}?[ltat
Rivers/streams/ quality due to 12 ha from wet connectivity,
. 22 0 0 22 ha 0 34 ha some
ditches/rhynes management to grassland of low communit
retain wildlife value ity
biodiversity compositions
may change
Drier conditions
+190 ha result in some +2,100 ha Potential for
-16 ha 35 ha from lakes movement to 6 ha from dry increase
16 ha from wet | and ponds; 120 wet grasslands, grassland of dependin ’on
Swamp and fen 158 grassland of ha from peat 330 ha but losses are -32 ha high wildlife 2,200 ha marrl)a om egn tof
high wildlife works and bare more than offset value; 610 ha wa tegr reime
value ground; 33 ha by gains from from dry &
and feature

from reedbeds

other features

e.g. former peat

grassland of low
wildlife value;
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Table 6.5: Gains and Losses of Each Feature under the Global Sustainability Scenario

10% Probability

90% Probability

Current
Feature 2060 2060
. . Change in o Change in
'?hr;;’l Loss(ﬁ;f\ rea Galn(r:r;)area E\I/Z?:aﬁr:r?a?]gg Environmental Loss(ﬁ;f\ rea Galrzrig)area Final area Environmental
Quality Quality
workings 238 ha from wet
grassland of
high wildlife
value; 1,220
from wet
grassland of low
wildlife value; 7
ha from wet
heath and purple
mMoor grass
+1,100 ha
+260 ha 38 ha from
120 ha from peat cereal crops; 12 Potential for
works and bare ha from dry some gain in
-240 ha ground; 16 ha Small eain of grassland of environmental
Wet grassland of 240 ha to dry from swamp and %h' h -240 ha high wildlife quality if feature
high value for 953 grassland of fen; 120 ha from 1,000 ha areei N I% 240 ha to swamp value; 810 ha 1,800 ha is well managed
wildlife high wildlife | wet grass of low va uelwed and fen from dry (but note some
value wildlife value; 7 grassian grassland of low loss of other
ha from wet wildlife value; high quality
heath and purple 240 ha from wet features)
moor grass grassland of low
wildlife value
-1,100 ha No change in -2,000 ha 4850 ha Change in
240 ha to dry environmental 12 hato 38 ha from species
Wet grassland of low g'rassland pf quality, but rivers/streams/ cereal crops: compositiqn, but
value for wildlife 2,439 high wildlife 0 1,300 ha movement to ditches/rhynes; 210 ha from d}y 1,300 ha potential
value; 240 ha to dry grassland 1,200 ha to £l benefits from
dry grassland of (due to lower swamp and fen; g'rlilslsfo olw move to a more
low wildlife water levels) 240ha to wet wiidile value naturally
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Table 6.5: Gains and Losses of Each Feature under the Global Sustainability Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature - .
L . Change in o Change in
,?hr;? Loss(ﬁ;f\ rea Galn(r:r;)area E\I/Z?:aﬁr;?a?]ng Environmental Loss(ﬁ;f\ rea Galrzrig)area Final area Environmental
9 Quality Quality
value; 120 ha to and woodland grassland of functioning
wet grassland of (as part of wider high wildlife wetland
high wildlife floodplain value; 2 ha to
value; 490 ha to restoration) wet heath and
woodland/ purple moor
hedgerow/line grass; 490 ha to
of trees/scrub woodland/
and bracken hedgerow/line of
trees/scrub and
bracken
+49 ha
6 ha from dry
grassland of
-7 ha high wildlife Potential
Wet heath and purple 7 ha to wet Small loss of -7 ha value; 41 ha increase in
00T OTASS puip 67 grassland of 0 60 ha feature due to 7 ha to swamp from dry 110 ha environmental
& high wildlife drier conditions and fen grassland of low value, dependent
value wildlife value; 2 on management
ha from wet
grassland of low
wildlife value
Minimal change +690 ha Wllgﬂeffa\{f lue
in environment 200 ha from dry generally
+490 ha . retained,
Woodland/hedgerow 488 ha from wet quality grassland of low althoush species
/line of trees/scrub 341 0 830 ha expected, 0 wildlife value; 1,000 ha £ 8P
grassland of low . composition
and bracken g although species 490 ha from wet ) .
wildlife value o : shifts with move
composition will grassland of low
. . o to scrub and
obviously shift wildlife value
woodland
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Dry grassland of low wildlife value

Wet grassland of low value for wildlife
Wet grassland of high value for wildlife
Other (settlements and roads)

Cereal crops

Peat works and bare ground
Lakes/ponds

Woodland/hedgerow/line of trees/scrub and bracken
Reedbeds

Swamp and fen

Wet heath and purple moor grass

Dry grassland of high wildlife value
Orchards and horticulture

Rivers/streams/ditches/rhynes

Figure 6.3: Change in Area from Current under the Global Sustainability Scenario
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Table 6.6: Key Changes under the Global Sustainability Scenario

Factor

Description of Changes

Overview of scenario

High quality farmland is used more sustainably, with new technology employed to
maintain yields. Agri-environment payments help ensure lower quality land is
used in a sustainable way, since there are global and national targets to promote
environmental responsibility. Peat extraction is affected by environmental costs
and national reporting requirements. Food prices also increase relative to income
due to the more sustainable methods of production used. Planning controls are
extensive and development only really occurs in existing urban areas. Paying for
ecosystem services becomes a key approach. Opportunities for training and
learning skills increase, with an expansion of volunteer roles. Conservation
organisations provide support and advice on creating wildlife corridors, since low
productivity land is likely to be used to benefit biodiversity. Water management
continues on a small scale, with zoning of some areas for water storage to reduce
pluvial flood risk to other areas. Defences are built around key assets to provide
some protection from tidal flooding; the Huntspill is engineered to act as a
preferential flow route for extreme tidal events

Overall environmental
quality

Significant improvement in environmental quality, with maintenance of areas
already at high quality and improvements elsewhere. This includes the restoration
of floodplain function in some areas, combined with a move to low-input farming
in others

Localised changes in
environmental quality

Impacts from pollutants in runoff minimised due to better overall management at
the floodplain/landscape scale

Impacts on freshwater
availability

Overall area covered by lakes and ponds increases under both wetter (+20 ha) and
drier (+180 ha) conditions due mainly to restoration of peat workings. However,
under drier conditions, some old lakes and ponds dry out to become reedbeds and
swamp and fen, so freshwater availability does not remain the same spatially.
Since water management does occur, there is no real loss of rivers, streams,
ditches and rhynes if conditions become drier. Indeed, if conditions become
wetter, there is the opportunity to expand wetland habitats, with the area covered
by watercourses and ditches increasing by 12ha

Impacts on biodiversity

Benefits for supported species through a maintained and higher quality
environment, with better linkages between different habitat types to provide a
better network through the Brue Valley (and beyond). Change in feature
composition could affect species compositions, especially for breeding waders
(note that under drier conditions, whilst wet grassland of high value might be
increased in area by 25ha, wet grassland of low value could decrease in area by
around 1,100 ha)

Socio-economic impacts

Increased use of technology and development of new skills enables food
production to be maximised but in more sustainable way, that works with the
climate. Possible small reduction in agricultural jobs, but these are replaced by
land management and conservation jobs (supported by agri-environment
payments). Moves to greater areas of dry grassland with high value for wildlife
(linked to premiums for SSSI beef) could lead to a significant increase in
agricultural/land management jobs (area increases by 2,500 ha under drier
conditions, and 790 ha under wetter conditions)

Greenhouse gas flux

Restoration of old workings enhances areas of wetland and minimises the
likelihood of mineralisation from any remaining peat soils. Peat extraction in the
Brue Valley ceases whether conditions become drier or wetter

Regional and national
context

Efforts are made to protect habitats and associated biodiversity in the Brue Valley,
with a view to maintaining connectivity between habitats and management at the
landscape scale. If conditions become wetter, there may be the potential for
management of the area as a functioning floodplain. Drier conditions may not
necessarily lead to lower environmental quality, but could mean that the Brue
Valley becomes less important as a wetland area
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6.5 Changes under the Local Stewardship Scenario

Table 6.7 presents the gains and losses in area of each feature under the Local
Stewardship scenario, under both the 10% and 90% probabilities. Figure 6.4 gives an
overview of the change in area from the 10% to the 90% probabilities, compared with
the current area of each feature. The change in areas shown in Table 6.7 and Figure
6.4 relate to percentage change in the overall area under each feature, which are then
presented as a number of hectares. These are estimates and are given to a maximum
of two significant figures to reflect uncertainty.

Table 6.8 summarises the key environmental and socio-economic effects of climate
change that emerge under the Local Stewardship scenario, across the range of
temperature and rainfall changes that UKCP models suggest are likely.
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Table 6.7: Gains and Losses of Each Feature under the Local Stewardship Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T T
o . Change in o Change in
Area Loss of Area Gain in area Final area and Environmental Loss of Area Gain in area Final area Environmental
(ha) (ha) (ha) overall change Quality (ha) (ha) Quality
. -95 ha Overall decrease
+410 ha Potentlal for 19 ha to swamp expected as
160 h slight decrease )
4 ha 60 ha from dry i and fen; 38 ha to 4200 ha cropped area
4 ha to other grqssla}nd of IOW environmental wet grass.lan.d of 200 ha from dry expands, buF
Cereal crops 381 (settlements and wildlife value; 780 ha ality as more high wildlife rassland of low 490 ha note that quality
roads) 240 ha from wet qau la};l dis value; 38 ha to gwil dlife value is likely to
grassland of low averted & wet grassland of increase in areas
wildlife value o and low wildlife which become
P value too wet for crops
+740 ha
410 ha from dry
grassland of low . i
wildlife value; Ing rease m >8 ha Minimal change
95 ha from wet environmental 6 ha to swamp 410 ha from d expected since
Dry grassland of high quality expected | and fen; 52 ha to Y p
2 58 0 grassland of 800 ha 4 grassland of low 410 ha losses of feature
wildlife value . o1 g provided land | wet grassland of g
high wildlife . hioh wildlif wildlife value are balanced by
value; 240 ha management 1s 1eh widliiie gains in area
fro;n wet adequate value
grassland of low
wildlife value
-1,300 ha -3,100 ha
160 ha to cereal 200 ha to cereal Potential for
crops; 410 ha to Increases crops; 410 ha to considerable
d r’assland of 240 ha overall due to d r’assland of increase in
D tand of 1 rﬁl gh 1dlif 240 ha from wet some movement rﬁ] gh 1dlif . tal
Ty grassiand ot fow 4,057 180 WICHIe grassland of low 3,000 ha to higher quality 180 W 1 0 1,000 ha environmenta

wildlife value

value; 81 ha to
lakes and ponds;
200 ha to
orchards and
horticulture; 410

value for
wildlife

features (but
note some loss
to cereal crops)

value; 200 ha to
orchards and

horticulture; 410

ha to swamp and
fen; 810 ha to

quality, but may

take time before

increase is fully
seen
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Table 6.7: Gains and Losses of Each Feature under the Local Stewardship Scenario

Current

10% Probability

90% Probability

- 2060 2060
eature T T
o . Change in o Change in
Area Loss of Area Gain in area Final area and Environmental Loss of Area Gain in area Final area Environmental
(ha) (ha) (ha) overall change Quality (ha) (ha) Quality
ha to woodland/ wet grassland of
hedgerow/line high wildlife
of trees/scrub value; 810 ha to
and bracken wet grassland of
low wildlife
value; 41 ha to
wet heath and
purple moor
grass; 200 ha to
woodland/
hedgerow/line of
trees/scrub and
bracken
+180 ha Potential for
-38 ha 81 ha from dry gain in +120 ha Increase in
35hato grassland of low environmental 120 ha from environmental
Lakes/ponds 347 reedbeds; 3 ha wildlife value; 490 ha quality as lakes 0 cat works and 470 ha quality as peat
to swamp and 90 ha from peat and ponds are pbare round workings
fen works and bare managed to & restored
ground store rainwater
+370 ha
200 ha from dry Potential loss of 4200 ha
grassland of low environmental 200 ha from dry Unlikely to be
wildlife value; quality as high e
. grassland of low any significant
Orchards and 48 ha from wet value habitat are o .
. 39 0 410 ha . 0 wildlife value 240 ha change in
horticulture grassland of brought into . .

. o . (linked to move environmental
high wildlife productive use to mixed ualit
value; 120 ha (with more to farming) quatity

from wet mixed farming) &

grassland of low
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Table 6.7: Gains and Losses of Each Feature under the Local Stewardship Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T "
o . Change in o Change in
'?‘g;? Loss(ﬂgﬁ rea Galrzrig)area E\I/Z?:aﬁr;?a?]ng Environmental Loss(ﬁ;f rea Galn(rlg)area Final area Environmental
g Quality Quality
wildlife value
+4ha Minimal change
ggi}gﬁ;lem@m 855 0 4 ha from cereal 860 ha in quality 0 0 860 ha -
crops expected
-200 ha 53“%2%2&2 Restoration of
90 ha to lakes irlfl Foves -190 ha disused peat
Peat works and bare 365 and ponds; 37 0 170 ha envirgnmen tal 120 ha to lakes 0 170 ha works brings
ground ha to reedbeds; uality. and and ponds; 73 ha some
73 ha to swamp 1 red yées to reedbeds environmental
and fen; _reduces benefits
mineralisation
-66ha +71 ha +110 ha Despite some
33 ha to swamp losses to swamp
. 35 ha from lakes 73 ha from peat
and fen; 33 ha to and ponds; 37 Minimal change works and bare and fen, overall
Reedbeds 326 woodland/ P ’ 330 ha £ 0 . 430 ha benefits
. ha from peat expected ground; 32 ha
hedgerow/line expected due to
works and bare from swamp and .
of trees/scrub round fen restoration of
and bracken & peat works
Rivers/streams/ s 12 h: 1;0};;1 wet s
. 22 0 0 22 ha quality likely to 0 34 ha quality likely to
ditches/rhynes Lo grassland of low Lo
be maintained o be maintained
wildlife value
-24 ha +110 ha . +2,500 ha
16 ha to wet Environmental 19 ha from
rassland of 3 ha from lakes ality probabl cereal crops; 6
}%i h wildlife and ponds; 73 qumai}lll tI;ine d y -32 ha ha fromfi ’ Environmental
Swamp and fen 158 & . ha from peat 240 ha ’ 32hato 1y 2,600 ha quality likely to
value; 8 ha to although dry grassland of
works and bare . reedbeds . o be enhanced
wet heath and round: 33 ha conditions are high wildlife
purple moor g ’ limiting value; 410 ha
from reedbeds
grass from dry
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Table 6.7: Gains and Losses of Each Feature under the Local Stewardship Scenario

10% Probability

90% Probability

Current
Feature 2060 2060
- . Change in L Change in
'?‘g;? Loss(ﬂgﬁ rea Galrzrig)area E\Lre‘?:aﬁr;?a?]gg Environmental Loss(ﬁ;f rea Galn(rlg)area Final area Environmental
Quality Quality
grassland of low
wildlife value;
240 ha from wet
grassland of
high wildlife
value; 1,800 ha
from wet
grassland of low
wildlife value; 7
ha from wet
heath and purple
MOOr grass
+900 ha
95 Illzqtoh?h'y . 38 ha from Potential for
grassland of +23 ha Partial loss. No cereal crops; 52 increase in
Wet grassland of high wildlife 16 ha fror; ) Qverall change -240 ha ha fr(l)m dryf environmental
high value for 953 value; 9 ha to SWEH? and fen; 820 ha mo 240 ha to swamp grass apd o 1,600 ha quality since
wildlife lakes and ponds; 7ha from wet envqonmental and fen high Wlldhfe habitat is
48 ha to heath and purple quality e'xpected value; 810 ha expected to be
orchards and moor grass for remainder from dry well managed
horticulture grassland of low
wildlife value;
-1,300 ha Environmental -2,300 ha Potential for
240 ha to cereal quality benefits 12 hato +850 ha . .
crops; 240 ha to due to increase rivers/streams/ 38 ha from fnerease Hi |
Wet grassland of low 5 439 dry grassland of 0 1.100 ha in area of ditches/rhynes; cereal crops; 960 ha envizﬁin?; a
value for wildlife ’ high wildlife ’ habitat for high 1,800 ha to 810 ha from dry ? d hyb’ tat
value; 240 ha to wildlife value. swamp and fen; | grassland of low wet. and 2:1 1fa S
dry grassland of Offset by loss of 490 ha to wildlife value prl(;rltlsg or
low wildlife permanent woodland/ unding

Page 204




Risk & Policy Analysts, Geckoella and Environment Systems

Table 6.7: Gains and Losses of Each Feature under the Local Stewardship Scenario

10% Probability

90% Probability

Current
- 2060 2060
eature T T
o . Change in o Change in
'?‘g;? Loss(ﬂgﬁ rea Galrzrig)area E\I/Z?:aﬁr;?a?]ng Environmental Loss(ﬁ;f rea Galn(rlg)area Final area Environmental
g Quality Quality
value; 120 ha to grassland, with | hedgerow/line of
orchards and peat trees/scrub and
horticulture; 490 conservation bracken
ha to woodland/ and GHG
hedgerow/line adverse effects
of trees/scrub arising from
and bracken drier conditions
No change in . .
-7 ha quality since +41 ha High priority
Wet heath and purple 7 ha to wet 8 ha efforts are made -7 ha 41 ha from d placed on
purp 67 grassland of 8 ha from 68 ha 7 ha to swamp Yy 100 ha maintaining and
moor grass . o to ensure that grassland of low . .
high wildlife swamp and fen . and fen o extending this
rare feature is wildlife value .
value habitat type
well managed
+930 ha
erastand ot low #690 ha " generally
grassa Potential 200 ha from dry generally
wildlife value; . retained,
Woodland/hedgerow/ 33 ha from decrease in grassland of low althoush species
line of trees/scrub 341 0 ) 1,300 ha quality as 0 wildlife value; 1,000 ha &1 sp
reedbeds; 490 ha . composition
and bracken wetland habitats 490 ha from wet . .
from wet shifts with move
are lost grassland of low
grassland of low o to scrub and
wildlife value
value for woodland
wildlife
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Dry grassland of low wildlife value

Wet grassland of low value for wildlife

Wet grassland of high value for wildlife

Other (settlements and roads)

Cereal crops

Peat works and bare ground

Lakes/ponds

Woodland/hedgerow/line of trees/scrub and bracken

Reedbeds

Swamp and fen

Wet heath and purple moor grass

Dry grassland of high wildlife value

Orchards and horticulture

Rivers/streams/ditches/rhynes

B CURRENT
O Local Stewardship (10%)
Bl Local Stewardship (90%)
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Figure 6.4: Change in Area from Current under the Local Stewardship Scenario
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4500

Page 206



Risk & Policy Analysts, Geckoella and Environment Systems

Table 6.8: Key Changes under the Local Stewardship Scenario

Factor

Description of Changes

Overview of scenario

Intensification of farmland reduces with a move towards local sustainability.
Operations trend towards mixed farming, with water management undertaken at
the catchment scale and run by local farmers. People become highly skilled as
specialised activities develop locally. However, costs of inputs increase due to
local supply and demand. Consequently, food prices increase due to more
sustainable and smaller scale production. Peat extraction may occur at the local
level to meet demand in the vicinity. Planning decisions are also made at the local
level. Management of flood risk is undertaken locally; however this may increase
the risk downstream. In terms of saline intrusion, the Brue Valley is reliant on
coastal communities deciding to protect against tidal flooding

Overall environmental
quality

Potential for maintenance or even increase in environmental quality due to
movement away from dry grassland of low wildlife value towards that of high
wildlife value (and towards wetland habitats e.g. swamp and fen under the 90%
scenario)

Localised changes in
environmental quality

Moves to meet local demands could result in greater mosaic of habitats, this could
lead to fragmentation and/or smaller pockets of habitats rather than larger
continuous areas

Impacts on freshwater
availability

Water management (in particular, digging of ponds by farmers under drier
conditions) along with restoration of peat workings means that the area of lakes
and ponds increases whether conditions become wetter (+120 ha) or drier (+140
ha). Management avoids change in area of rivers, streams, ditches or rhynes if
conditions become drier. However, with wetter conditions, more drainage is
required, thus increasing the area covered by watercourses and ditches by 12 ha
(from 22 ha)

Impacts on biodiversity

Local changes in species composition likely. Drier conditions likely to result in
loss of wetland habitats (including wet grassland of high value for wildlife, which
might decrease by 130 ha).

Much wetter conditions could result in loss of both dry and wet grassland, with
both potentially becoming swamp and fen. Although conservation would probably
have a high priority, management would likely be patchy, thus impacts on
supported species and protected areas could be negative

Socio-economic impacts

Development of new skills to minimise impacts on jobs whilst maintaining
environmental quality, whether conditions become drier or wetter. Movement
towards mixed farming could help support existing jobs, but could be some loss if
move is from dairy to mixed. Potential for taking advantage of new marketing
ideas and products such as “SSSI beef”

Greenhouse gas flux

Mineralisation will decrease since there will be less peat extraction under both
wetter and drier conditions. Peat workings will be restored, thus enhancing
wetland habitats

Regional and national
context

Efforts are made to protect habitats and associated biodiversity in the Brue Valley,
however, patchy management and desire for local environmental sustainability
means that there are pressures on some habitats. If conditions become wetter, the
area covered by wetland habitats is likely to increase as wetland species thrive.
Drier conditions may not necessarily lead to lower environmental quality, but
could mean that the Brue Valley becomes less important as a wetland area, for
example, there is loss of both wet grassland of high value for wildlife (-130 ha)
and of low value for wildlife (-1,300 ha)

6.6 Overall Changes

Figure 6.5 shows whether the changes relate to a move to higher or lower
environmental quality, and wetter or drier features overall. Table 6.9 identifies which
features have been allocated to the wetter and drier features.
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Change in area of features (ha)

Table 6.9: Allocation of Features to Wetter and Drier
Wetter Features Drier Features
Lakes/ponds Cereal crops
Reedbeds Dry grassland of high value for wildlife
Rivers/ditches/streams/rhynes Dry grassland of low value for wildlife
Swamp and fen Orchards and horticulture
Wet grassland of high value for wildlife Other (settlement and roads)
Wet grassland of low value for wildlife Peat works and bare ground
Woodland/hedgerow/lines of trees/scrub and
Wet heath and purple moor grass gerow 4
bracken
Provincial Enterprise (10%) I
*
8
% ’Local Stewardship (10%)
3
’; ¢ Global Sustainability (10%)
=
World Markets (10%)
*
Current
¢
8
5
z
e
World Markets (90%)‘ = Global Sustainability (90%)
P’ *
l Local Stewardship (90%)
Provincial Enterprise (90%))
<— Reduction in environmental quality Improvement in environmental quality —

Figure 6.5: Overall Change in Environmental Quality and Move to Wetter or
Drier Features under the Scenarios®®

Figure 6.5 highlights the differences between the socio-economic scenarios in terms
of areas of features based on their biodiversity value combined with impacts on
environmental quality of the features themselves. Actions under the Global

33

The points at which each socio-economic scenario and probability have been plotted are based on the
area of wetter or drier habitats and a weighted average of the environmental change calculated by
multiplying the area under each feature by a score assigned to the biodiversity quality of each feature
using the same classification as for Map 2.5, where high = +1, medium = 0, and low = -1. The impact
of the scenario on the environmental quality of the feature itself is reflected as increase in quality (+1),
no change (0), decrease in quality (-1). This ignores any change in area and considers the likely impact
of pressures caused by each scenario on environmental quality. This is a simplification used to
illustrate the variation in change between the four socio-economic scenarios and the two climate
change probabilities.
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Sustainability (90%) scenario result in the greatest improvements in environmental
quality. Actions under the Global Sustainability (10%) scenario and both Local
Stewardship scenarios also result in significant improvements, but are slightly less
beneficial for the environment than the Global Sustainability (90%) scenario. The
World Markets scenarios (under both climate probabilities) show slight reductions in
environmental quality, whilst the Provincial Enterprise scenarios perform the worst.
Indeed, the Provincial Enterprise (10%) scenario results in significant decreases in
environmental quality.  Figure 3.6 (see Section 3) shows that conventional
development lies more towards the World Markets scenario, with a trend towards
increasing globalisation and a more economic, consumerism focus. This suggests that
the move from current could tend towards a slight decrease in environmental quality.

To better illustrate the move to drier or wetter features, Figure 6.6 (a to 1) sets out a
series of pie-charts showing how the proportion of drier and wetter features changes
from current, across each of the four socio-economic scenarios. The figure shows that
the 90% probability typically results in a much higher proportion of wetter habitats,
which reflects the much wetter conditions projected. The pattern of changes is similar
for all four scenarios under the 90% probability. For the 10% probability, the
Provincial Enterprise scenario results in a significant increase in the area of drier
habitats when compared with the other three scenarios, which show broadly similar
areas. However, despite the similarities at the landscape scale between the Local
Stewardship, Global Sustainability and World Markets scenarios (in terms of wetter
and drier habitats), it is important to remember that there are local differences as
discussed in the storylines.

Key:

Wet habitats I:I Wetter habitats

4,312
41%

- Drier habitats

Drier habitats
6,096
59%

Figure 6.6a: Current proportion of wetter
and drier features
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Wet habitats
3,651
35%

Drier habitats
6,757
65%

Wet habitats
6,696

Drier habitats 64%
3,712
36%

Figure 6.6b: Proportion of wetter and drier
features under World Markets 10%

Figure 6.6¢: Proportion of wetter and
drier features under World Markets 90%

Wet habitats
2,049
20%

Drier habitats
8,359
80%

Wet habitats
5,970
57%

Drier habitats
4,438
43%

Figure 6.6d: Proportion of wetter and drier
features under Provincial Enterprise 10%

Figure 6.6e: Proportion of wetter and
drier features under Provincial
Enterprise 90%

Wet habitats
3,462
33%

Drier habitats
6,946
67%

Drier habitats
3,847
37%

Wet habitats
6,561
63%

Figure 6.6f: Proportion of wetter and drier
features under Global Sustainability 10%

Figure 6.6g: Proportion of wetter and
drier features under Global Sustainability
90%
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Drier habitats

Wet habitats
6,240
60%

Wet habitats
3,077
30%

Drier habitats
4,168
40%

7,331
70%

Figure 6.6h: Proportion of wetter and drier | Figure 6.6i: Proportion of wetter and
features under Local Stewardship 10% drier features under Local Stewardship

90%

The patterns shown in Figure 6.6 give an indication of the overall change in wetter and
drier features, but there are also impacts in terms of habitat fragmentation and isolation.
The Provincial Enterprise and Local Stewardship scenarios, which are based on localism,
are more likely to increase fragmentation. The Provincial Enterprise scenario is likely to
result in the highest level of habitat fragmentation due to the way that the area is
managed. The World Markets and Global Sustainability scenarios will reduce
fragmentation. In particular, the approach to floodplain-style management under the
Global Sustainability scenario is expected to result in significant biodiversity benefits at
the landscape scale.

Table 6.10 sets out the features that are most likely to change as a result of future climate
change and the potential adaptation measures that could be used under the socio-
economic scenarios. This identifies which features are likely to be more (and less)
sensitive to climate change, and the adaptation measures suggested under the socio-
economic scenarios. In this way, the table identifies which features may be priorities in
terms of future management and adaptation options.

Table 6.10: Features Most Likely to be Impacted by Climate Change and the Implications

Likely Highest Priority

Feature Impacts Implications

Lower biomass could affect value
of grass for livestock, reducing
yield and leading to increased
costs for alternative feed.
However, drier conditions could

Drier conditions lower water levels
with knock-on impacts for biomass

Wet gras‘sland of high value producgon and qugl.ltatlve change also increase the length of the
for wildlife in species composition as well as razing season (since ground
impacts on RWLA birds & & &

would not be too wet)

Qualitative changes affect ability
of habitat to support other species
e.g. breeding waders
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Table 6.10: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

Impacts

Implications

Hotter and wetter conditions may
increase biomass production, but
could lead to move towards
swamp and fen. Potential negative
impacts for flower-rich wet
meadows and breeding waders

Change in feature to swamp and
fen decreases potential for use of
land for livestock grazing, with
associated impacts on income.
Overall biodiversity value may
decrease. However, careful
management of move to wetter
features could increase habitat
connectivity for wetland areas

Dry grassland of high wildlife

Reduced biomass in drier
conditions

Possible reduction in income to
farmers (but note that given
overall water availability in the
Brue, hay crops might stay higher
than in other parts of the country,
potentially leading to increased

Wetter conditions in combination
with higher temperatures increase
biomass production, but too much
water could lead to change to
swamp and fen

value revenue from hay)
Much wetter conditions could Potential for change in species
result in waterlogging stress. composition or, where changes are
Increased runoff and flooding greater, for a move to a different
could change species composition | habitat
Potential for loss of wet heath,
purple moor grass and associated
Lower rainfall decreases water species from Brue Valley as areas
table, leading to change in species | dry out. Greenhouse gas
composition as drier species are emissions could increase.
favoured Potential also for management
costs (cutting and grazing) to
increase
\g?\rfaegsheath and purple moor Potential for loss of wet heath,

purple moor grass and associated
species from Brue Valley as areas
become too wet. Potential for
management costs (cutting and
grazing) to increase. However,
areas which were previously too
dry might become suitable for wet
heath and purple moor grass

Rivers/streams/ditches/rhynes

Potential for desiccation and lower
dissolved oxygen levels to affect
biodiversity

Loss of aquatic flora and fauna
during drier years, with negative
impacts for biodiversity. Also
possible loss of wet fences

Wetter conditions support the
habitat, but contaminated run-off
may be a problem. Also, higher
temperatures affect dissolved
oxygen levels

Potential for some loss of habitat
quality due to runoff, as well as
low dissolved oxygen. Possible
negative impacts for biodiversity
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Table 6.10: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

Impacts

Implications

Peat works and bare ground

Peat extraction may be facilitated
by drier conditions, opening up
access to areas which were
previously too wet (dependent on
scenario). Note however that a
recent Defra consultation has
examined the potential phasing out
of the use of peat by 2030, so
extraction may not be permitted
whatever the climatic conditions

Change in greenhouse gas flux
likely. Potential change in number
of jobs in the peat extraction
industry

Peat extraction may be hindered
by wetter conditions (note that
extraction may not be permitted in
any case if current plans to
eliminate the use of peat are put
into action)

Jobs supported by peat extraction
may reduce due to fewer
extraction opportunities and/or
increased costs due to need for
increased pumping of water.
Change in greenhouse gas flux
likely

Wet grassland of low value for
wildlife

Potential for decreased rainfall to
lower water table and lead to
decreased biomass production

Decreased biomass production
decreases value of grass for
livestock, with negative impacts
for income levels (but note that
given water availability in the
Brue, hay crops might stay higher
than in other parts of the country,
potentially leading to increased
revenue from hay)

Increased temperature and rainfall
could increase biomass production,
but large increase could lead to
change to swamp and fen.
Contaminated runoff could affect
species competition

Potential change to swamp and fen
decreases suitability of habitat for
livestock, with higher temperatures
also affecting pest and disease
levels. Potential impacts for
income levels

Dry grassland of low wildlife

Reduced biomass in drier
conditions

Reduction in income to farmers
(but note that given water
availability in the Brue, hay crops
might stay higher than in other
parts of the country, potentially
leading to increased revenue from

value hay)
Increased runoff and flooding Potential for change in species
could change species composition | composition or, where changes are
Much wetter conditions could greater, for a move to a different
result in waterlogging stress habitat
Drier conditions may lead to .
. . .\ Expansion of areas of carr
change in species composition . )
. . . woodland, increasing
with terrestrial woody species .
benefiting fragmentation of reedbeds
Reedbeds

Wetter conditions support
reedbeds, with productivity
increasing with higher

temperatures

Increased growth of reedbeds leads
to greater carbon sequestration and
brings benefits for reedbed species
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Table 6.10: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

Impacts

Implications

Orchards and horticulture

Potential (small) reductions in
yields under drier conditions

Loss of farm income, with
potential knock-on effect on jobs
from reduced quality or yield of
crops (but potential opportunity to
grow new varieties which are more
suited to hotter, drier condition)

Potential impacts from pests and
diseases under warmer, wetter
conditions. Flooding could
damage crops, reducing incomes

Loss of farm income, with
potential knock-on effect on jobs
from reduced quality or yield of
crops

Swamp and fen

Drier conditions may put habitat
under stress, affecting some
species

Potential for loss of biodiversity in
swamp and fen communities as
sensitive species affected by
changing water table and water
quality (due to occasional spikes in
contaminant levels)

Wetter and hotter conditions likely
to lead to qualitative changes in
species composition as well as
increasing biomass production

Species composition of existing
swamp and fen may alter, but new
areas may also form as other
features (e.g. wet grassland)
become too wet, so ultimately
there could be benefits for swamp
and fen species

Cereal crops

Potential reduction in yields under
drier conditions

Reduction in income to farmers
(unless varieties which are less
sensitive to drought are grown)

Potential impacts from
waterlogged soils under wetter
conditions

Reduction in yields and income to
farmers (unless varieties which are
more tolerant of waterlogging are
grown)

Lakes/ponds

Reduction in dissolved oxygen
(DO) levels due to warmer and
drier conditions

Effects on flora and fauna due to
reduced DO. Where significant,
this could limit population levels
and biodiversity

Potential increase in nutrients from
runoff under wetter conditions

Effects on flora and fauna due to
raised pollutant levels. Where
significant, this could limit
population levels and biodiversity

Other (settlements and roads)

Increased pressure on water
resources for drinking water under
drier conditions

Decreased risk of pluvial flooding

May affect tourism-related
enterprises and recreation (e.g.
access to habitats and features).
But benefits for property
owners/occupiers in terms of
reduced flood risk

Increased risk of flooding
following heavy rain and/or due to
increasingly waterlogged soils

May affect tourism-related
enterprises and recreation (e.g.
access to habitats and features)

Woodland/hedgerow/line of
trees/scrub and bracken

Likely Lowest

Priority

Higher temperatures and lower
rainfall increase growing season
but also change regeneration
patterns and increase the risk of
pests and diseases

Some qualitative changes in
biodiversity anticipated. Longer
growing season may bring
benefits, possibly allowing hedges
to replace wet fences where
conditions are too dry to maintain
water levels
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Table 6.10: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

Impacts

Implications

Warmer and wetter conditions
(especially in winter) could lead to
more active root pathogens.
Greater risk of pests and diseases

Some qualitative changes in
biodiversity anticipated

Table 6.11 presents the adaptation measures that may be available to reduce the
implications identified above. The adaptation measures have been prioritised based on
those that could be put into place under a ‘no regrets’ approach, those that could be
applied under the 10% or 90% probabilities, and those that could be applied should a
threshold or trigger be exceeded. The aim is to identify where benefits could be yielded
in the event of no climate change (no regrets) or where climate change does occur.

Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Adaptation Measures

Feature No Regrets Adaptation Measures when Thresholds or
Triggers are Exceeded
e Increased role of
contribution-based
conservation
organisations in
¢ Continued/enhanced ownership and/or
management management of
e Development of feature .
. o Floodplain scale
demand for organic . . .
roducts to help identification of
Is)u ort farmers areas naturally suited
ingll)rrin hicher to feature e New farming
mana 61%1 en% costs e Development of new techniques
. Investgment in water skills to maximise o  Feature migration to
management for output from naturally suited areas
wa tergﬂow and water grassland while (e.g. former areas of
tables. includine to maintaining dry grassland which
Wet grassland of high main t;lin wel fe%l ces environmental become wetter)
value for wildlife quality « Potential increase in

and higher water
levels

e  Agri-environment
payments to maintain
important habitats
and species

e Development of
SSSI beef premium
product to help
support farmers
incurring higher
management costs

o Development of local
co-operatives to
better manage water
(shortages and
excesses)

e  Provision of
supplementary
animal feed to make
up for decreased
biomass available
from grazing

o Potential to use
payments for
ecosystem services
approach to help
maintain habitat

management for
recreation activities
and tourism

« Potential for active
conversion from
other features

Dry grassland of high
wildlife value

o Continued/enhanced
management

e  Provision of
supplementary

e New farming
techniques
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Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

No Regrets

Adaptation Measures

Adaptation Measures
when Thresholds or
Triggers are Exceeded

e Investment in water
management for
water flow and water
tables, including to
maintain wet fences
and higher water
levels

e  Agri-environment
payments to maintain
important habitats
and species

animal feed to make
up for decreased
biomass available
from grazing

e Change to crops or
management of
grassland that
reflects changing
water flow / table
level

o  Floodplain scale
identification of
areas naturally suited
to feature

o Increased role of
contribution-based
conservation
organisations in
ownership and/or
management of
feature

e Development of new
skills to maximise
output from
grassland while
maintaining
environmental
quality

o Potential to use
payments for
ecosystem services
approach to help
maintain habitat

e  Feature migration to
naturally suited areas

e Potential for active
conversion from
other features (e.g.
wet grassland which
is drying out)

Wet heath and purple
moor grass

o Continued/enhanced
management

e Investment in water
management to
enable continued (or
improved) control
water levels

e Development of
demand for organic
products to help
support farmers
incurring higher
management costs

e Management of land
surrounding
watercourses to
minimise risk of
pollutants in runoff

o  Targeting of agri-
environment
payments to maintain
important habitats

e Increased role of
contribution-based
conservation
organisations in
ownership and/or
management of
feature

o  Feature migration to
naturally suited areas
e.g. close to other
wetland habitats to
enhance habitat
connectivity

o Potential for active
conversion from
other features

« Potential increase in
management for
recreation activities
and tourism

Rivers/streams/ditches/
rhynes

¢  Continued/enhanced
management

¢ Investment in water
management to

e Management of
banks (slopes, scrub)

e  Management of land
surrounding

e Potential increase in
management for
angling or other
recreation activities
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Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

No Regrets

Adaptation Measures

Adaptation Measures
when Thresholds or
Triggers are Exceeded

enable continued (or
improved) control
water levels

watercourses to
minimise risk of
pollutants entering
the water

o  Targeting of agri-
environment
payments to maintain
important habitats

e Increased role of
contribution-based
conservation
organisations in
ownership and/or
management of
feature

o Potential to use
payments for
ecosystem services
approach to help
maintain habitat

e Potential for active
conversion from
other features

e Replacement of wet
fences with fencing
to allow grazing to
continue

Peat works and bare
ground

« Investment in water

management to
restore sites to high
ecological quality
and also better
control
mineralisation of any
remaining peat soils

e Use of new skills and
technology to restore
peat workings and
bring benefits for
wetlands

e Abandonment of peat
workings due to
wetter conditions
(note peat extraction
may not be permitted
in any case)

Wet grassland of low
value for wildlife

¢ Investment in water

management for
water flow and water
tables, including to
maintain wet fences
and higher water
levels

e  Provision of
supplementary
animal feed to make
up for decreased
biomass available
from grazing

e Intensification (e.g.
to secure food
supplies and/or to
allow other areas to
be maintained for
biodiversity)

e Move to mixed
farming to better
manage land in line
with changing
climatic conditions

e Potential
development of local
co-operatives to
better manage water
(shortages and
excesses)

o  Targeting of agri-
environment
payments to maintain

¢  Feature migration to
naturally suited areas
(e.g. dry grassland
which becomes too
wet)
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Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

No Regrets

Adaptation Measures

Adaptation Measures
when Thresholds or
Triggers are Exceeded

important habitats

e Change to crops or
management of
grassland that
reflects changing
level of waterlogging

Dry grassland of low
wildlife value

Investment in water
management for
water flow and water
tables, including to
maintain wet fences
and higher water
levels

e Provision of
supplementary
animal feed to make
up for decreased
biomass available
from grazing

e Intensification (e.g.
to secure food
supplies and/or to
allow other areas to
be maintained for
biodiversity)

e Move to mixed
farming to better
manage land in line
with changing
climatic conditions

o  Targeting of agri-
environment
payments to maintain
important habitats

e Change to crops or
management of
grassland that
reflects changing
level of waterlogging

¢  Feature migration to
naturally suited areas
(e.g. areas of wet
grassland which are
drying out)

Reedbeds

Continued/enhanced
management
Investment in water
management to
enable continued (or
improved) control
water levels

e  Harvesting of reeds
and commercial reed
production (but will
be dependent on a
market being
available)

e  Targeting of agri-
environment
payments to maintain
important habitats

e Increased role of
contribution-based
conservation
organisations in
ownership and/or
management of
feature

¢  Change to other uses
(e.g. withy growing)

o  Feature migration to
naturally suited areas
(i.e. close to other
wetland habitats to
maximise habitat
connectivity)

« Potential increase in
management for
recreation activities
and tourism

« Potential for active
conversion from
other features, e.g.
ponds which are
drying out or silting
up

Orchards and horticulture

Investment in water
management to allow
evacuation of water
and/or maintain

e Development of local
co-operatives to
better manage water
(shortages and

e  Change to other land
uses
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Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

No Regrets

Adaptation Measures

Adaptation Measures
when Thresholds or
Triggers are Exceeded

water tables

excesses)

e Investment in new
pest and disease
resistant crops

e Change in growing
methods/
management to
reduce effect of pests
and diseases

o  Targeting of agri-
environment
payments to maintain
important habitats
(e.g. old orchards)

Swamp and fen

Continued/enhanced
management
Investment in water
management to
enable continued (or
improved) control
water levels

e Management of land
surrounding
watercourses to
minimise risk of
pollutants in runoff

o Targeting of agri-
environment
payments to maintain
important habitats

e Increased role of
contribution-based
conservation
organisations in
ownership and/or
management of
feature

e  Feature migration to
naturally suited
areas, for example,
wet grassland if
conditions become
wetter

e Potential increase in
management for
recreation activities
and tourism

« Potential for active
conversion from
other features, such
as areas of reedbed if
these have silted up
and are becoming
drier

Cereal crops

Investment in water
management to allow
evacuation of water
and/or maintain
water tables

e  Change to more
resilient or resistant
crops

« Extensification
¢ Change in land use
away from crops

Lakes/ponds

Continued/enhanced
management

Water levels
managed to retain
lakes and ponds with
high species diversity
Agri-environment
payments to maintain

e  Creation of new
lakes/ponds to
capture rainwater and
improve habitat
connectivity

e Localised deepening
and more ‘ledges’ for
waterbodies to
maintain edges and
deep water habitats

e Use of lakes/ponds
as part of wider
restoration of
floodplain function

o Potential for active
conversion from
other features

« Potential increase in
management for

Other (settlements and
roads)

important wetland ) o

features across a range of recreathn activities
water flow / table and tourism
conditions

Water efficiency/

conservation to avoid
wastage of drinking
water

e Use of technology to
minimise water use/
water loss

e Development of co-
operatives to manage
local water supplies
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Table 6.11: Features Most Likely to be Impacted by Climate Change and the Implications

Feature

No Regrets

Adaptation Measures

Adaptation Measures
when Thresholds or
Triggers are Exceeded

Woodland/hedgerow/line
of trees/scrub and
bracken

o Continued/enhanced

management
(including to avoid
negative impacts
associated with
corvids)

e Targeting of agri-
environment

payments to maintain

important habitats

(including networks)

¢  Feature migration to
naturally suited areas

Page 220




Risk & Policy Analysts, Geckoella and Environment Systems

7.1

7.2

IMPACTS ON ECOSYSTEM SERVICES

Introduction

This Section assesses the impacts of the changes under each scenario and probability
on the provision of ecosystem services. The potential changes are compared against
the baseline description of ecosystem services (Section 2.5). Full details of the
changes are provided in Annex 3.

Level of Confidence in the Projected Change in Ecosystem Services

It is important to recognise when considering the description of ecosystem services
provided under each scenario that these comprise one possible projection of the likely
change in ecosystem services. They are not predictions. The use of scenarios is
intended to help ‘tease out’ the salient issues, including identification of the
ecosystem services most likely to come under pressure, or to improve in delivery,
taking climate change into account.

The main sources of uncertainty in the projected change in ecosystem services are:

. the direction of change for the main land uses: farming, conservation, peat
extraction and settlements and developments (see Section 3.2.3). The key
implications of these uncertainties are that changes in some of the principles
underlying the scenarios would affect the projected changes in ecosystem
services. For example, changes in the price of food and/or inputs (e.g.
commodities) that affect the profitability of the land are likely to have a
significant impact on the response. Under Provincial Enterprise, for example, a
reduction in profitability may lead to abandonment of large areas of land as there
is little concern for farming for the environment, with declining agri-environment
payments. An increase in profitability of cereal crops could see further increases
in the area of arable land (with this also likely under the World Markets scenario).

« the predicted impacts on each feature from climate change (see Section 4.6). By
taking the high emissions scenario and a range of probabilities (10% and 90%), it
has been possible to identify a range of adaptation measures that could reduce the
negative impacts of climate change. If future changes in precipitation (in
particular) are lower than projected, then fewer adaptation measures may be
needed. This has been assessed to some extent in Section 6.6, through
consideration of which adaptation measures might be needed under different
future changes in climate.

. non-linear changes in response to climate change. Feature sensitivity to frequency
and duration of extreme events such as flooding can in some cases be derived
from published data. In addition to these extreme events, climate changes and
responses are unlikely to be linear in character or rate. Temperature and rainfall,
as well as state support and economic fortunes, are likely to ebb and flow over
time, with, for example, predicted CP09 changes, representing average values for
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a variable trend. The approach taken enables the qualitative assessment of the
implications of non-linear change within the storylines. However, this topic is
recommended for further study, especially for ecosystem services such as
biodiversity, which are particularly vulnerable to non-linear and unpredictable
change.

the projected change in area of each feature. These area changes reflect
cumulative impacts from climate and socio-economic change. Different socio-
economic scenarios have a different character of response to climate change,
relating to, for example, adaptive investment in management of the water regime.
The direction of change for the main land uses will therefore vary from scenario to
scenario (see the storylines for each scenario in Section 5). The area change
figures presented offer a plausible result for each combination of socio-economic
and climate factors, taking into account successional relationships between
different features, where every change in area has knock-on effects for other areas.
There are, in fact, a range of area changes that would be possible for each
combination of socio-economic and climate factors. The objective here is to
present a coherent series of plausible area changes, to help identify over-arching
patterns of feature response that hold true across a range of circumstances. Area
changes should not therefore be considered in isolation, and are not predictions.
The projected changes in area take account of adaptation measures under the more
extreme climate change projections. They also reflect the expected response to
climate change in line with the projected socio-economic changes under each
scenario. If the direction of change of these drivers were to change from the
assumptions made in Section 3.2.3 (and described more fully in Annex 5), then it
is likely that the projected areas of each feature would also change. It should also
be borne in mind that there are location specific limitations to adaptation.
Although the projected area changes are considered generally realistic across the
Brue Valley area, the likelihood of change in a particular location will be
influenced by local water table and flow, topography, and socio-economic factors
such as fragmented ownership and access for management. This spatial element
has not yet been modelled in detail, but would be ripe for future study, to refine
adaptation recommendations to those more naturally suited to a particular
location.

the projected change in environmental quality of the feature, also driven by the
projected impacts on each feature from climate change and the direction of change
for the main land uses under the scenarios (summarised in Section 6). As with the
change in area, the projected change in environmental quality reflects the climate
change projections and the socio-economic drivers. Any changes to either of
these would be expected to affect the projected change in environmental quality of
the features.

The change in area and environmental quality are used as the main indicators of
changes in ecosystem services under each scenario. In addition to the uncertainties
arising as a result of the approach used to estimate changes in area and environmental
quality of each feature, there are also uncertainties associated with the description and
quantification of ecosystem services provided. For some services, uncertainty arises
as a result of:
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a lack of detailed data on the current level of services, especially for the Brue
Valley specifically (rather than the Somerset Levels and Moors, or the county of
Somerset). For example, this affects services such as nutrient cycling where the
amounts of N and P cycled in the soils are based on generic factors rather than
feature specific factors. As a result, it is not possible to reflect changes in the
amounts of N and P cycled that reflect changes in the areas of the different
features.

lack of an agreed dataset or approach to estimate the change in service. For
example, this affects the confidence levels for emissions of GHGs and
sequestration of GHGs. Here it has been possible to report changes due to data
being available for the Brue Valley. However, the approach used is not
considered robust enough to be used to report absolute levels for the baseline.

the predicted level of services being defined as a direct relationship to the area of
the features considered to provide that service (although changes in environmental
quality are also taken into account, where possible, and for some services, such as
landscape, qualitative assessments at the valley scale have been included). For
example, this affects the confidence levels for biodiversity, where a simple
scoring system has been used to convert the change in area and change in
environmental quality into an overall assessment of likely change in biodiversity
‘quality’.

use of current valuations to estimate changes level of income and jobs. Use has
been made of existing models (such as Econi’*), where possible, to ensure that any
uncertainties are consistent across different services. For example, this affects the
confidence levels for food production, peat for horticulture and recreation and
tourism where multipliers are used to assess the number of jobs supported by
current levels of income and are assumed to be applicable to the future situation.
The ‘conservation economy’, where biodiversity and heritage are a large part of
the job description for workers is a sector important to the Brue Valley.
Assumptions on the economic value of this sector in terms of jobs and income
have been adapted from the tourism and agriculture sectors where local and
specific datasets have not been available.

data that reflect baseline information that are difficult to use when projecting the
change in outcomes under the scenarios. For example, this affects confidence
levels for aesthetics (where benefits are based on a willingness to pay (wtp)
survey, but changes in landscape value cannot be estimated using the wtp results
as it is not possible to match up projected changes to the landscape with the wtp
values derived) and recreation and tourism (where future income from changes in
visitor numbers cannot be quantified with even a low degree of confidence).

Overall, therefore, the level of confidence in the results for each ecosystem services is
likely to be variable. However, the use of scenarios and projected outcomes means
that there is moderate level of confidence when considering differences between the
scenarios. Although the fine details for each ecosystem service, in some cases, need

34

http://www.economicsystems.co.uk/south-west/index.php
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7.3

more data, the collated trends are expected to hold broadly true based on current
knowledge. These trends reveal that different socio-economic contexts can have large
effects on how ecosystem services are delivered in the Brue Valley, taking into
account climate change. This provides an opportunity to focus on the ecosystem
services most at risk under a wide range of climate and socio-economic scenarios, and
to identify the ecosystem services that represent the greatest opportunity for gains. It
also helps us to assess the implications of broad policy directions.

Changes under the World Markets Scenario

The World Markets scenario is characterised by greater globalisation and rapid
economic growth. It is based on an increase in consumerism and privatisation, but
with central Government control to help meet global targets and policies. It results in
a move towards larger farming corporations and increased private contributions to
conservation organisations and agri-environment payments to meet the global targets
and policies on sustainability and environmental quality. The focus on profitability
means that some grassland is likely to be converted to arable (due to reduction in agri-
environment payments such as ESA), although grassland of high value for wildlife
that is managed to produce premium products (such as SSSI beef) is likely to be
retained (and may be expanded) to increase opportunities from profits.

Table 7.1 compares the changes projected under the World Markets scenario for the
10% and 90% probabilities with the baseline ecosystem services.

Table 7.1: Ecosystem Services under the World Markets Scenario

Ecosystem Service

Baseline Description of World Markets

Services

10% 90%

Provisioning Services

Biochemicals, natural
medicines and

Investment in new crops
may identify potential for

Investment in new crops

None may identify potential for

pharmaceuticals biochemicals biochemicals
Area under high value
Area under high value features increases to 33%
features increases to 23% Area under moderate value
Area under moderate value | features reduces to 47%
features reduces to 47% Area under low value
High value features: 1,931 | Area under low value features increases to 20%
ha (19% of the total area), | features increases to 31% Overall, biodiversity value
Moderate value features: Overall, biodiversity value | is expected to increase
Biodiversity 6,876 ha (66% of the total | is expected to decrease slightly in area of high

area).
Low value features: 1,601
ha (15% of the total area)

slightly in area of high
quality habitat compared
with the baseline, in
addition some habitats may
undergo qualitative
declines arising from
changing conditions

quality habitat compared
with the baseline, although
some habitats may undergo
qualitative declines arising
from changing conditions
(and there will be change
of around 800 ha from
grassland to arable land)

Fibre production

None

Potential for increased
withy production, but
unlikely to be significant

Potential for increased
withy production, but
unlikely to be significant
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Table 7.1: Ecosystem Services under the World Markets Scenario

Ecosystem Service

Baseline Description of
Services

World Markets

10%

90%

benefits in terms of fibre

benefits in terms of fibre

Food production

Annual value of food
production is around £8.8
million, supporting around

Annual value of food
production increases by
almost 100% (to £17
million) due to a large
increase in the area of
cereal crops (+1,600 ha)
and orchards and

Annual value of food
production increases by
almost 40% (to £12
million) due to an increase
in the area of cereal crops
(+650 ha), orchards and

530 agricultural jobs horticulture (+800 ha). horticulture (+400 ha) and
Number of agriculture jobs wet grassland (.+1 ,600 ha).
increases significantly to Number of agriculture jobs
more than 1%00 y increases to around 730
Unlikely to be Unlikely to be
Fuel provision None opportunities for increased | opportunities for increased

fuel provision

fuel provision

Ornamental resources

Limited withy production

Potential for increased
withy production,
including for basketry

Potential for increased
withy production,
including for basketry

Peat for horticulture

985 ha currently used or
planned for peat extraction,
supporting 34 jobs (2008).
There is 860 ha that have
been (or are being)
reclaimed and restored

Peat extraction decreases,
jobs reduce to 29. May be
more conservation jobs
from restoration and
tourism jobs following
restoration

Peat extraction decreases
due to wetter conditions,
jobs reduce to 19. May be
more conservation jobs
from restoration and
tourism jobs following
restoration

Provision of freshwater
(and availability of
freshwater)

Some local water quality
issues relating to diffuse
and point source pollution.
These are not known to
produce any negative
impacts in terms of
drinking water, although
effects on biodiversity may
arise

Increase in use of nutrients
due to increase in cropped
area by around 2,400 ha
could increase risk of
pollutants being washed
off fields. However, this
will be managed to ensure
that nutrient levels are
targeted to maximise
profits without causing
negative impacts on the
environment. It is unlikely
though that this will result
in significant impacts for
livestock drinking water

Increase in use of nutrients
due to increase in cropped
area by around 800 ha
could increase risk of
pollutants being washed
off fields. However, this
will be managed to ensure
that nutrient levels are
targeted to maximise
profits without causing
negative impacts on the
environment. It is unlikely
though that this will result
in significant impacts for
livestock drinking water

Potential to increase the

Wetter conditions may
limit energy crops

Renewable energy None area of energy crops being | (although short rotation
grown coppice based on willow
could be used)
Development and
management of multi- Increase in wet woodland,
Timber provision None purpose woodlands could may not be suitable as

increase timber provision.
Woodland increases by
around 33 ha

timber

Regulating Services

Emissions of GHGs

Peat soils emit GHG on
mineralisation/drying.

GHG emissions increase
slightly by 5% due to

GHG emissions decrease
by 19% due to wetter
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Table 7.1: Ecosystem Services under the World Markets Scenario

Ecosystem Service

Baseline Description of
Services

World Markets

10%

90%

An absolute measure of
current GHG emissions is
not reported due to
uncertainties with the
absolute measurement

change in land use
(especially due to increase
in cereal crops and
orchards and horticulture).
This excludes any increase
in GHG associated with
increased pumping of
water

conditions and a move to
wetter features (even
though there is an increase
in area of cereal crops).
This excludes any increase
in GHG associated with
increased pumping of
water

As with emission factors,
measures of sequestration
of CO, are highly variable.

Carbon sequestration
reduces by around 18%

Carbon sequestration
increases by 19% due to
wetter conditions and
changes in land use that

Sequestration of GHGs | Therefore, an absolute due to replacement of areas | increase the area of
measure of CO, of grassland by cereal wetland features (with
sequestration is not crops much smaller area of
reported grassland converted to

cereal crops)
Increase in wetter habitats
(to 64%) may increase
Enhanced evaporation over | Area of wetter habitats microclimate effgct,
. . land surface can reduces from 41% to 35% alithough thei:r.e will also be
Microclimate awet > | higher humidity. As the

moisten and cool the lower
atmosphere

which could reduce the
microclimate effect

90% probability also has
higher temperatures, the
overall effect may be
beneficial

Nutrient and sediment
cycling

Value of N cycled: 1.4
million kg N per hectare
per year x £8.82 =£12
million

Value of P cycled:
204,000 kg P per hectare
per year x £12.72 = £2.6
million

(based on value estimates
for removal and treatment
of £8.82 per kg N per
hectare per year and
£12.72 per kg P per hectare
per year)

Conversion of some 2,400
ha of grassland to cereal
crops (1,600 ha) and
orchards and horticulture
(800 ha) is likely to
increase use of inputs from
outside the area. There
will be an emphasis on
sustainable use of
nutrients, where possible,
and where profits can be
maintained. Risk of loss of
nutrients from fields
following heavy rain

Conversion of some 800 ha
of grassland to cereal crops
(650 ha) and orchards and
horticulture (120 ha) is
likely to increase use of
inputs from outside the
area. There will be an
emphasis on sustainable
use of nutrients, where
possible, and where profits
can be maintained. Risk of
loss of nutrients from
fields following heavy rain

Pest and disease

Increases in pests and
diseases could affect food
production.

Effects on human health

Use of technology to breed
pest resistant crops and

Use of technology to breed
pest resistant crops and

control could affect physical and livestock livestock
mental health and well-
being
Increased use of nutrients Increased use of nutrients
Water quality issues are could negatively affect could negatively affect
Water quality cited as one of the reasons wate?r quality and condition Wat§r quality and condition
regulation why ditches, rhynes, lakes | of ditches, rhynes, lakes of ditches, rhynes, lakes

and ponds are not in
favourable condition

and ponds. However, this
should be minimised as far
as possible through careful,

and ponds. However, this
should be minimised as far
as possible through careful,
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Table 7.1: Ecosystem Services under the World Markets Scenario

Ecosystem Service

Baseline Description of
Services

World Markets

10%

90%

targeted use of nutrients

targeted use of nutrients

Water regulation
(ability to control
drainage and
movement of water)

Ability to control water
levels (within the
constraints imposed by
rainfall and runoff) allows
many of the other
ecosystem services to be
delivered

Investment in water
management regime
maintained. Drier
conditions may make it
more difficult to retain wet
fences but increase in area
of cropped land may make
it possible to target water
to where it is needed most
(but this could be targeted
towards are of greater
profit)

Investment in water
management regime
retained. This may help
reduce impacts associated
with waterlogging of soils,
although this will also be
managed by changes in
land use (e.g. moving to
wet grassland where it is
more practical to do so).
This will help to reduce
costs of drainage and,
hence, carbon costs
associated with pumping
of water

Water regulation (flood
and erosion control)

The area could provide a
reservoir to protect
downstream areas,
although this would affect
other services (such as
food provision)

Occasional heavy rain may
require rapid evacuation to
minimise flood risk.
Investment in water
regulation will help
minimise change in flood
risk

Continued investment in
water regulation will help
minimise the effect of
increased flood risk,
although this is likely to
also require changes to
more resilient land uses

Cultural Services

Aesthetics

The distinctive landscape
includes low ridges with
linear villages, open
pasture moorland with
patches of arable, scrub
and wetland of nature
reserves, rhynes, willow
pollards, peat extraction
and views of Isle of
Avalon.

Benefits based on
willingness to pay (WTP)
for Somerset Levels and
Moors ESA (from Willis et
al, 1993) are estimated at
£1.4 million per year

Significant change in area
of cropped land (+2,400
ha) and loss of grassland (-
2,400 ha) could affect
landscape benefits. There
is also a move towards
more drier and fewer
wetter habitats (660 ha)

Significant change in
balance of wetter and drier
habitats (with increase of
wetter habitats by 2,400
ha). There is also an
increase in area of
cropland (+800 ha) with
loss of dry grassland of
low value for wildlife

Educational value

Educational activities
undertaken include
interpretation facilities,
guided walks, school group
visits and events on the
nature reserves

Increase in involvement of
private and membership-
based organisations may
increase opportunities for
educational activities and
learning

Increase in involvement of
private and membership-
based organisations may
increase opportunities for
educational activities and
learning

Historic environment
and heritage

The Brue Valley includes
25 SAMs, thousands of
HERs and one
conservation area and is
part of an internationally
important archaeological
site

Drier conditions increase
risk that soils will dry out
reducing the value of any
archaeological or historical
remains. Ploughing of
grasslands for arable use
may also affect the value
of remains

Wetter conditions should
help preserve archaeology
and historical remains, and
may also reduce
opportunities for peat
extraction. Ploughing of
grasslands for arable use
may negatively affect the
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Table 7.1: Ecosystem Services under the World Markets Scenario

Ecosystem Service

Baseline Description of
Services

World Markets

Knowledge systems

10% 90%
value of remains
Substantial body of Focus is on developing Focus is on developing

research on the Somerset
Levels and Moors has
contributed to knowledge
of heritage, biodiversity,
and conservation
techniques

new technologies and
techniques to increase
profits, while maintaining
a high degree of
environmental quality.
This should help increase
knowledge

new technologies and
techniques to increase
profits, while maintaining
a high degree of
environmental quality.
This should help increase
knowledge

Physical and mental
health and well-being

There is evidence linking
the natural environment
with good physical health
and psychological well-
being.

Increase in arable land
could have negative
impacts on mental health,
but the effects are
uncertain (good
management of the arable
land could help reduce any
negative impacts)

Gain in wetter habitats
could increase variety of
habitats on landscape
scale. Increase in arable
land could have negative
impacts on mental health,
but the effects are
uncertain (good
management of the arable
land could help reduce any
negative impacts)

Recreation and tourism

Activities include
canoeing, rowing, angling,
boating, cycling, horse-
riding, walking and bird
watching. The number of
visitors to the nature
reserves at Ham Wall and
Shapwick Heath is around
105,000 visits per year.
Expenditure of around £1.5
million is estimated based
on visitors to nature
reserves alone, supporting
23 conservation and
tourism jobs

Potential increase in access
due to drier conditions and
due to demand from
members of conservation
organisations. Increase in
area of arable crops could
negatively affect recreation
value (but careful land
management should
minimise this).
Conservation and tourism
jobs increase slightly to 28

Membership organisations
will have to fund
maintenance of paths,
boardwalks, etc. to
maintain access. Increase
in area of arable crops
could negatively affect
recreation value (but
careful land management
should minimise this).
Conservation and tourism
jobs increase to 39

Wildfowling and
fishing

Wildfowling occurs on
several moors across the
area.

Regular angling occurs on
the Brue downstream of
Bruton, Huntspill, South
Drain, Cripps and Brue.
Huntspill River is one of
the premier coarse
fisheries in the country.
There are also a number of
private and open fisheries
in old peat diggings

Water quality is not
expected to change
significantly, so there may
be limited benefits for the
quality of angling
(depending also on water
quantities). Access could
be lost if fencing is used to
replace wet fences.
Wildfowling could be
more widely available, to
increase profitability of
marginal land

Water quality is not
expected to change
significantly, so there may
be limited benefits for the
quality of angling. Access
for angling could be
reduced if land becomes
much wetter and/or
waterlogged.

Wildfowling opportunities
could be made more
widely available, to
increase profitability of
marginal land
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7.4

Changes under the Provincial Enterprise Scenario

The Provincial Enterprise scenario is characterised by a move towards regionally

oriented economic development.

It is based on an increase in consumerism and

privatisation with the free market allowed to develop, but on a regional basis. There
is a tendency towards a move to more intensive farming concentrated in a small
number of large farms, with little public concern about biodiversity resulting in

environmental pollution and degradation.

There is action taken to improve

intensification on all land, with (where it pays) increased investment in drainage and
the water management regime.

Table 7.2 compares the changes projected under the Provincial Enterprise scenario for
the 10% and 90% probabilities with the baseline ecosystem services.

Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

10%

90%

Provisioning Services

Biochemicals, natural

Intensification may reduce
opportunities for discovery

Wetter conditions may
lead to abandonment of
some areas so discovery of

medicines and None of new biochemicals, . .
. . L . new biochemicals or
pharmaceuticals reliance on existing skills L
natural medicines is
and knowledge .
unlikely
High value features =
3,369 ha (32% of total
area), but conversion to
High value features = these features is through
abandonment of land so no
1,176 ha (11% of total
. . management would be
High value features: 1,931 | area)
_ | undertaken and the
ha (19% of the total area), | Moderate value features = biodiversity value of the
Moderate value features: 4,786 ha (46%) feature is li}l;el to decline
Biodiversity 6,876 ha (66% of the total | Low value features = 4,446 ) y
over time
area). ha (43%)

Low value features: 1,601
ha (15% of the total area)

Overall, biodiversity value
is expected to decrease
significantly compared
with the baseline

Moderate value features =
4,375 ha (42%)

Low value features =
2,664ha (26%)

Overall, biodiversity value
is expected to decrease
significantly compared
with the baseline

Fibre production

None

May be expansion of withy
production, as part of
wider intensification (but
benefits for fibre
production

Potential for Brue Valley
to become one of the main
withy production areas in
the region (but benefits for
fibre production are likely
to be limited)

Food production

Annual value of food
production is around £8.8
million, supporting around
530 jobs

Income from food
production increases to
£16 million (+77%)

Jobs supported by
agriculture increase to 930,
due to a large increase in

Income from food
production decreases to
£8.3 million (-6%)
Jobs supported by
agriculture decline to
around 490 due to

Page 229




The Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

Fuel provision

None

10% 90%
jobs associated with abandonment of wetter
intensification areas of land
Unlikely to be Unlikely to be

opportunities for increased
fuel provision

opportunities for increased
fuel provision

Ornamental resources

Limited withy production

Withy production may be
expanded, but is likely to
be on smaller scale than
other scenarios due to
intensification of
agricultural land uses

Wetter conditions may
make withy production
preferred land use (rather
than abandonment), but
this will depend on the
extent of waterlogging and
access, and potential to
make a profit

Peat for horticulture

985 ha currently used or
planned for peat extraction,
supporting 34 jobs (2008).
There is 860 ha that have
been (or are being)
reclaimed and restored

Jobs supported by peat
extraction increase due to
larger area being extracted,
to 44

Jobs supported by peat
extraction likely to be
affected by increasing
costs of drainage and
evacuation of water. As a
result, jobs supported
estimated reduce to 26

Provision of freshwater
(and availability of
freshwater)

Some local water quality
issues relating to diffuse
and point source pollution.
These are not known to
produce any negative
impacts in terms of
drinking water, although
effects on biodiversity may
arise

Intensification across much
of the area is likely to
increase levels of nutrients
and pesticides that are
washed off the land
following heavy rainfall
events and increase the risk
for livestock drinking
water in ditches (with
possible impacts for young
livestock with levels of
nitrates that exceed 100
mg/l). Drier conditions are
likely to reduce the amount
of water that is available
for livestock (including use
of water as wet fences)

Intensification on some
areas is balanced (to some
degree) by abandonment of
land where it is too wet to
farm. Thus, increase in
nutrients levels entering
ditches and rivers will be
reduced compared with the
10% probability

More likely to be increased
agricultural output (e.g.
cereal crops and
intensification). However,
this could include

Likely that wetter land will
be abandoned, which is
unlikely to lead to any
benefits in terms of
renewable energy

value (see also renewable
energy). Woodland
expected to increase by

Renewable energy None opportunities to grow more | (although the area of scrub
energy crops. Drier is likely to increase). Land
conditions could open up could be used to wind
opportunities for wind farms or solar farms, but
farms, or solar farms on this will depend on access
less profitable land and ground conditions
Existing trees and Increase in wet woodland
woodland could be and scrub by 560 ha due to

. .. exploited for their timber abandonment of wetter

Timber provision None

areas, but unlikely to be
suitable as timber (see also
renewable energy)
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Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

10%

90%

around 370 ha

Regulating Services

Peat soils emit GHG on
mineralisation/drying.
An absolute measure of

GHG emissions increase
by 16% due to
intensification of farming,

GHG emissions decrease
by 15% as wetter areas of
land are abandoned; drier

Emissions of GHGs current GHG emissions is | increased arable use of the
. areas or areas that can be
not reported due to land, use of more nutrients . .
I ) L more easily drained are
uncertainties with the and pesticides and . )
. . used more intensively
absolute measurement increased peat extraction
Carbon sequestration
As with emission factors, increased by 58% due to
measures of sequestration Carbon sequestration wetter conditions forcing
of CO, are highly variable. | reduced by 39% due to some areas of land to be
Sequestration of GHGs | Therefore, an absolute reduction in grassland in abandoned. Although not
measure of CO, favour of arable crops and | managed, these wetland
sequestration is not increased peat extraction areas will be able to
reported sequester larger amounts
of carbon
. o Increase in wetter habitats
Change to drier habitats is . W .
likely to reduce the may increase cooling
Enhanced evaporation over Oy To effect (although this may
a wetland surface can microclimate effect. There be accompanied by greater
Microclimate may be benefits from P vE

moisten and cool the lower
atmosphere

increased shade from
increased areas of
woodland

humidity). There may also
be benefits from increased
shade from increased areas
of woodland

Nutrient and sediment
cycling

Value of N cycled: 1.4
million kg N per hectare
per year x £8.82 = £12
million

Value of P cycled:
204,000 kg P per hectare
per year x £12.72 = £2.6
million

(based on value estimates
for removal and treatment
of £8.82 per kg N per
hectare per year and
£12.72 per kg P per hectare

per year)

Cycling of nutrients
becomes much less
sustainable, relying on
inputs from outside the
area. Risk of significant
loss of nutrients from
fields following heavy rain

Cycling of nutrients
becomes much less
sustainable, relying on
inputs from outside the
area. Risk of significant
loss of nutrients from
fields following heavy
rain, with reduced
windows for applications
of nutrients due to the
overall wetter climate

Pest and disease

Increases in pests and
diseases could affect food
production.

Effects on human health

Increased use of pesticides
to control pests and

Increased use of pesticides
to control pests and

control could affect physical and diseases diseases
mental health and well-
being
Increased use of inputs Heavy rainfall events
Water quality issues are combined with heavy could wash sudden pulses
Water quality cited as one of the reasons | rainfall events could wash | of pollutants into ditches,
regulation why ditches, thynes, lakes | sudden pulses of pollutants | rhynes, lakes and ponds.

and ponds are not in
favourable condition.

into ditches, rhynes, lakes
and ponds and have a
significant effect on the

The overall wetter
conditions mean some
areas will be abandoned
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Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

10%

90%

biodiversity

with a reduction in inputs
in those locations. It is also
likely that ditches and
rhynes will be abandoned
and vegetation in them will
no longer be cut and
composted

Water regulation
(ability to control
drainage and
movement of water)

Ability to control water
levels (within the
constraints imposed by
rainfall and runoff) allows
many of the other
ecosystem services to be
delivered

Poorly co-ordinated
management means it will
become much more
difficult to maintain wet
fences and to evacuate
water quickly after heavy
rainfall events. The need
for wet fences may be
reduced due to
intensification and a move
towards larger areas of
cereal crops

Poorly co-ordinated
management means it will
become much more
difficult to evacuate water
in the wetter conditions.
This means some areas
will be abandoned. This is
expected to result in
abandonment of ditches
and rhynes, as well as
farmland, further affecting
the ability to move water
around the area

Water regulation (flood
and erosion control)

The area could provide a
reservoir to protect
downstream areas,
although this would affect
other services (such as
food provision)

Overall flood risk is
expected to reduce due to
the drier conditions,
although there may be
occasional pluvial floods
following heavy rainfall.
A more piecemeal
approach to water
regulation will mean some
areas are likely to be more
prone to flooding

Increased rainfall and
much wetter conditions
will increase the flood risk
(fluvial and pluvial). A
more piecemeal approach
to water regulation will
mean some areas are likely
to be more prone to
flooding (areas that are less
profitable and/or more
marginal), resulting in
abandonment of some
areas, such that they are
much more likely to flood

Cultural Services

Aesthetics

The distinctive landscape
includes low ridges with
linear villages, open
pasture moorland with
patches of arable, scrub
and wetland of nature
reserves, rhynes, willow
pollards, peat extraction
and views of Isle of
Avalon.

Benefits based on
willingness to pay (WTP)
for Somerset Levels and
Moors ESA (from Willis et
al, 1993) are estimated at
£1.4 million per year

Loss of much of current
landscape value (of ESA)
as land is converted to
arable and more intensive
land uses. This could
result in loss of much of
the £1.4 million per year
that residents and visitors
were willing to pay to
maintain the current
landscape

Abandonment of wetter
areas that cannot be farmed
intensively could increase
the amount of scrub and
would, therefore, change
the appearance of the
landscape from a managed
one to a (partly)
unmanaged one. This
could change people's
views of the landscape

Educational value

Educational activities
undertaken include
interpretation facilities,

Low environmental
concern may reduce
demand for educational

Low environmental
concern may reduce
demand for educational
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Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

10%

90%

guided walks, school group
visits and events on the
nature reserves

activities linked to
conservation, but may be
opportunities for farmers
to gain new skills related
to increasing profits and
outputs from farming

activities linked to
conservation, but may be
new opportunities for
farmers related to
increasing profits and
outputs from farming

Historic environment
and heritage

The Brue Valley includes
25 SAMs, thousands of
HERs and one
conservation area and is
part of an internationally
important archaeological
site

Drier conditions increase
risk that soils will dry out
reducing the value of any
archaeological or historical
remains in the peat soils.
Intensification and more
tillage-based agriculture
may result in significant
dis-benefits

Wetter conditions should
help preserve archaeology
and historical remains in
the peat soils. Wetter
conditions may also make
it more costly to extract
peat, which could postpone
extraction. Intensification
and more tillage-based
agriculture may result in
significant dis-benefits

Knowledge systems

Substantial body of
research on the Somerset
Levels and Moors has
contributed to knowledge
of heritage, biodiversity,
and conservation
techniques

Focus is on maximising
income using current
skills, but there will be
efforts to improve
profitability and out-
compete rival farms (or
regions) such that
knowledge levels of
farmers are likely to
increase. Opportunities for
increased knowledge in
other areas is likely to
decrease

Focus is on maximising
income using current
skills, but there will be
efforts to improve
profitability and out-
compete rival farms (or
regions) such that
knowledge levels of
farmers are likely to
increase. Opportunities for
increased knowledge in
other areas is likely to
decrease

Physical and mental
health and well-being

There is evidence linking
the natural environment
with good physical health
and psychological well-
being.

Change to more intensive
landscape may reduce
physical and mental well-
being associated with
views of the landscape

Change to more intensive
or unmanaged landscape
may reduce the benefits
associated with views of
the landscape

Recreation and tourism

Activities include
canoeing, rowing, angling,
boating, cycling, horse-
riding, walking and bird
watching. The number of
visitors to the nature
reserves at Ham Wall and
Shapwick Heath is around
105,000 visits per year.
Expenditure of around £1.5
million is estimated based
on visitors to nature
reserves alone, supporting
23 conservation and
tourism jobs

Drier conditions may make
it easier for landowners to
restrict access, although
publicly owned areas
should still be accessible.
Habitat fragmentation may
result in increased visitor
numbers to publicly owned
areas. Jobs associated with
conservation and tourism
decline to 19

Wetter conditions may
make it more difficult to
maintain access, and
conservation organisations
may not have sufficient
funds to maintain paths,
etc. Jobs associated
conservation and tourism
jobs reduce 19, mostly
linked to tourism and
recreational activities
(angling and shooting)

Wildfowling and
fishing

Wildfowling occurs on
several moors across the
area.

Regular angling occurs on

Opportunities for angling
and wildfowling could be
exploited to increase
income from more

Opportunities for angling
and wildfowling could be
exploited to increase
income from more
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Table 7.2: Ecosystem Services under the Provincial Enterprise Scenario

Ecosystem Service

Baseline Description of
Services

Provincial Enterprise

10%

90%

the Brue downstream of
Bruton, Huntspill, South
Drain, Cripps and Brue.
Huntspill River is one of
the premier coarse
fisheries in the country.
There are also a number of
private and open fisheries
in old peat diggings

marginal areas, although
levels of wild game may
reduce due to reduction in
environmental quality of
area. Intensification of
angling activities could
require fish stocking
(which may impact upon
natural fish populations)

marginal areas, although
levels of wild game may
reduce due to reduction in
environmental quality of
area. Intensification of
angling activities could
require fish stocking
(which may impact upon
natural fish populations)

7.5

Changes under the Global Sustainability Scenario

The Global Sustainability scenario is characterised by a move towards greater
globalisation and rapid economic growth. It is based on an increase in concern for the
environment and sustainability at the global scale, tackling key global issues. The
scenario is defined as a move to low input farming and sustainable landscape
Technology and science are also used to help minimise the inputs
needed at the same time as maintaining yields. There is a focus on maintaining the
existing quality of the environment, and improving it through landscape-scale
sustainable management.

management.

Table 7.3 compares the changes projected under the Global Sustainability scenario for
the 10% and 90% probabilities with the baseline ecosystem services.

Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of
Services

Global Sustainability

10%

90%

Provisioning Services

Biochemicals, natural
medicines and

None

Development of new skills
and move to more
sustainable uses of land
may encourage
investigation into possible
new sources of

Move to more extensive
floodplain management
could increase
opportunities for new
discoveries, but these

area).
Low value features: 1,601
ha (15% of the total area)

Low value features = 1,236
ha (12%)

Overall, biodiversity value
is expected to increase
significantly compared

pharmaceuticals biochemicals but there would have to compete on
may be reliance on a global marketplace
bringing in resources from
elsewhere
High value features = High value features =
o V)
High value features: 1,931 :;2:)1 ha (45% of total 2;25)5 ha (58% of total
0,
}Ii/ell()(ciegrﬁneoxf/:lllfet(f)é?;rr:;)’ Moderate value features = | Moderate value features =
N o 0
Biodiversity 6,876 ha (66% of the total | »+31 h1a (43%) 3,163 ha (30%)

Low value features =
1,159 ha (11%)

Overall, biodiversity value
is expected to increase
significantly compared
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Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of
Services

Global Sustainability

10%

90%

with the baseline

with the baseline

Fibre production

None

Potential for increased
withy production, with
some potentially being
used for chair seating (but
benefits are likely to be
limited)

Potential for increased
withy production, with
some potentially being
used for chair seating (but
benefits are likely to be
limited)

Food production

Annual value of food
production is around £8.8
million, supporting around
530 jobs

Income from food
production increases to
£13 million (+52%).
Jobs supported by
agriculture increase to
around 670.

Potential to promote
products associated with
high conservation value,
such as SSSI beef

Income from food
production increases to
£9.7 million (+10%).

Jobs supported by
agriculture increase around
580.

Potential to promote
products associated with
high conservation value,
such as SSSI beef

Fuel provision

None

Unlikely to be
opportunities for increased
fuel provision

Unlikely to be
opportunities for increased
fuel provision

Ornamental resources

Limited withy production

Potential to increase withy
production as alternative,
sustainable land use.
Extent will depend on

Wetter conditions may
favour increase in withy
production, with benefits

global demand for in terms of ornamental
materials and/or finished resources
products

Peat for horticulture

985 ha currently used or
planned for peat extraction,
supporting 34 jobs (2008).
There is 860 ha that have
been (or are being)
reclaimed and restored

Peat extraction stops
because of environmental
concerns and development
of peat substitutes. Asa
result, there are no jobs
supported by peat
extraction

Increasing environmental
concerns and availability
of peat substitutes mean
peat extraction stops

Provision of freshwater
(and availability of
freshwater)

Some local water quality
issues relating to diffuse
and point source pollution.
These are not known to
produce any negative
impacts in terms of
drinking water, although
effects on biodiversity may
arise

Lower use of inputs should
help reduce the risk of high
levels of nutrients and
pesticides entering
livestock drinking water.
Drier conditions are likely
to reduce the amount of
water that is available for
livestock (including use of
water as wet fences)

Floodplain management to
help evacuate water
quickly and safely, with
extensification and more
sustainable land uses
should help reduce the risk
to livestock of low quality
drinking water

Potential to move to
energy crops through move

Wetter conditions may
reduce opportunities for
some energy crops,

Renewable energy None . although willow-based
to crops that provide . .
) short rotation coppice
multiple benefits
could become a way of
utilising the land
Likely increase in Increase in floodplain
Timber provision None woodland as floodplain woodland by 690 ha, but

feature by almost 490 ha.

may not increase timber
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Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of
Services

Global Sustainability

10%

90%

Management of woodland
may release some wood as
timber

provision as wood is likely
to be wet and/or
concentrated in wetter
areas

Regulating Services

Peat soils emit GHG on
mineralisation/drying.
An absolute measure of

GHG emissions increase
by 4% due to the drier
climatic conditions even
though approaches to
farming are generally

GHG emissions decrease
by 22% due to the wetter
conditions favouring

Emissions of GHGs current GHG emissions is . sustainable land use of
much more sustainable.
not reported due to o . wetter features and
- ) This ignores the reduction . .
uncertainties with the . .. associated reduction in
in GHG emissions that .
absolute measurement. peat extraction
would occur due to
reduced pumping of water
. . Carbon sequestration
As with emission factors, . q o
. . increased by 94% due to
measures of sequestration | Carbon sequestration
. . . o management of wetland
of CO, are highly variable. | increased by 6% due to features with the aim of
Sequestration of GHGs | Therefore, an absolute more sustainable use of the | . .
. . improving carbon
measure of CO, land, including a move .
. sequestration to help
sequestration is not towards more grassland .
deliver global carbon
reported.
targets
. o Increase in wetter habitats
Change to drier habitats is . .
likely to reduce the may increase cooling
Enhanced evaporation over ey to effect (although this may
microclimate effect to h
. . a wetland surface can . be accompanied by greater
Microclimate some degree. This may

moisten and cool the lower
atmosphere.

have dis-benefits for those
living and working in the
area

humidity). As the 90%
probability also has higher
temperatures, this may be
beneficial

Nutrient and sediment
cycling

Value of N cycled: 1.4
million kg N per hectare
per year x £8.82 =£12
million

Value of P cycled:
204,000 kg P per hectare
per year x £12.72 = £2.6
million

(based on value estimates
for removal and treatment
of £8.82 per kg N per
hectare per year and
£12.72 per kg P per hectare
per year)

Cycling of nutrients is
undertaken much more
sustainably, with reduced
inputs from outside the
area. Value of nutrient
cycling is recognised in
agri-environment schemes,
which include funding for
ecosystem services
provided

Cycling of nutrients is
undertaken much more
sustainably, with reduced
inputs from outside the
area. Value of nutrient
cycling is recognised in
agri-environment schemes,
which include funding for
ecosystem services
provided

Pest and disease

Increases in pests and
diseases could affect food
production.

Effects on human health

Use of new technologies to
combat pests and diseases

Use of new technologies to
combat pests and diseases

control . and move to more resistant | and move to more resistant
could affect physical and
mental health and well- crops and breeds crops and breeds
being
Water quality Water quality issues are Reduced use of nutrients Reduced use of nutrients
regulation cited as one of the reasons | and pesticides could help and pesticides could help
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Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of
Services

Global Sustainability

10%

90%

why ditches, rhynes, lakes
and ponds are not in
favourable condition

reduce the potential that
water quality affects
favourable condition status
of ditches, rhynes, lakes
and ponds. Continued
management of ditches and
rhynes should help reduce
any impacts following
runoff after heavy rainfall
events

reduce the potential that
water quality affects
favourable condition status
of ditches, rhynes, lakes
and ponds. Overall wetter
conditions may help
reduce the concentrations
of any pollutants that
remain due to increased
dilution

Water regulation
(ability to control
drainage and
movement of water)

Ability to control water
levels (within the
constraints imposed by
rainfall and runoff) allows
many of the other
ecosystem services to be
delivered

Investment in water
management is likely to
decrease slightly to reduce
reliance on pumping, and a
move to a more naturally
functioning floodplain.
Drier conditions will make
it more difficult to
maintain wet fences

Investment in water
management is likely to
decrease slightly to reduce
reliance on pumping, and a
move to a more naturally
functioning floodplain.
The aim is to move
towards land uses that are
more compatible with
wetter conditions, with the
potential for sustainable
floodplain management

Water regulation (flood
and erosion control)

The area could provide a
reservoir to protect
downstream areas,
although this would affect
other services (such as
food provision)

Overall flood risk is
expected to reduce due to
climate change, although
there may be occasional
pluvial floods following
heavy rainfall. This may
need to be managed
through resilient land uses
in areas that are most
susceptible to pluvial
flooding, with a move to
using land for water
storage and restoration of
floodplain function

Increased rainfall and the
much wetter conditions
will increase the flood risk
(fluvial and pluvial).
Freshwater flood risk is
expected to increase in a
managed, sustainable way
with a move to using land
for water storage and
restoration of floodplain
function. This will enable
future increases in flood
risk to be managed in a
way that results in
significant environmental
benefits combined with
moves to economic land
uses that maintain incomes
for landowners

Cultural Services

Aesthetics

The distinctive landscape
includes low ridges with
linear villages, open
pasture moorland with
patches of arable, scrub
and wetland of nature
reserves, rhynes, willow
pollards, peat extraction
and views of Isle of
Avalon.

Benefits based on
willingness to pay (WTP)

Drier conditions enable a
move to dry grassland of
high value for wildlife, and
could encourage move
towards traditional hay
meadows. Continued
grazing of livestock and
management of the land in
a more sustainable manner
may improve the landscape
value

Increasingly wetter
conditions combined with
a move to sustainable
floodplain management
could change the
landscape from a farmed
landscape to one with
much more water and wet
features (although
livestock farming is likely
to continue where possible
and will be associated with

Page 237




The Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of

Global Sustainability

Educational value

Services 10% 90%
for Somerset Levels and premium, conservation
Moors ESA (from Willis et products). This landscape
al, 1993) are estimated at would resemble the
£1.4 million per year character of pre-20" C SL
&M
Increased role for NGOs Increased role for NGOs

Educational activities
undertaken include
interpretation facilities,
guided walks, school group
visits and events on the
nature reserves

and conservation
organisations could
increase opportunities for
education, especially
related to informing and
educating on increasing
sustainability of land use

and conservation
organisations could
increase opportunities for
education, especially
related to informing and
educating on increasing
sustainability of land use

Historic environment
and heritage

The Brue Valley includes
25 SAMs, thousands of
HERs and one
conservation area and is
part of an internationally
important archaeological
site

Drier conditions increase
risk that soils will dry out
reducing the value of any
archaeological or historical
remains. Careful land use
management should help
reduce the impacts, while
reduction in peat extraction
(due to environmental
concerns and development
of peat substitutes) could
provide further benefits

Wetter conditions should
help preserve archaeology
and historical remains in
the peat soils. Wetter
conditions may also
reduce opportunities for
peat extraction, which may
provide benefits

Knowledge systems

Substantial body of
research on the Somerset
Levels and Moors has
contributed to knowledge
of heritage, biodiversity,
and conservation
techniques

Technology and science
are used to help minimise
inputs needed at the same
time as maintaining yields.
Increased roles for NGOs
and conservation
organisations increase the
potential for improved
knowledge systems in the
area of conservation and
sustainable land use. This
could include formal
training opportunities such
as apprenticeships in land
management

Technology and science
are used to help minimise
the inputs needed at the
same time as maintaining
yields. Increased roles for
NGOs and conservation
organisations also increase
the potential for improved
knowledge systems in the
area of conservation and
sustainable land use. This
could include formal
training opportunities such
as apprenticeships in land
management

Physical and mental
health and well-being

There is evidence linking
the natural environment
with good physical health
and psychological well-
being

Significant improvement in
biodiversity quality may
lead to increased
enjoyment. More
traditional hay meadows
may reduce the variety of
the landscape, but the
changing nature of these
meadows could add
additional benefits

Significant improvement
in biodiversity quality may
lead to increased
enjoyment. Move to a
much wetter landscape
could change the value of
the area for physical and
mental well-being, but a
combination of water,
trees and sky could be
more common

Recreation and tourism

Activities include
canoeing, rowing, angling,
boating, cycling, horse-

Drier conditions may make
access more generally
available, while NGOs and

Wetter conditions may
make it more difficult to
access some areas,
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Table 7.3: Ecosystem Services under the Global Sustainability Scenario

Ecosystem Service

Baseline Description of
Services

Global Sustainability

10%

90%

riding, walking and bird
watching. The number of
visitors to the nature
reserves at Ham Wall and
Shapwick Heath is around
105,000 visits per year.
Expenditure of around £1.5
million is estimated based
on visitors to nature
reserves alone, supporting
23 conservation and
tourism jobs

conservation based
organisations encourage
volunteers to help manage
habitats for both
conservation and
recreation benefits.

Jobs associated with
conservation and tourism
jobs increase significantly
to 56

requiring investment by
NGOs to maintain
appropriate levels of
access. Costs may be
reduced through use of
volunteers.

Jobs associated with
conservation and tourism
jobs increase significantly
to 72

Wildfowling occurs on
several moors across the
area.

Regular angling occurs on
the Brue downstream of
Bruton, Huntspill, South

Improved water quality
may increase the quality of
angling, although
reductions in water
quantity could affect fish

Improved water quality
may increase the quality of
angling. Access for
angling could be reduced
if land becomes much

WlquOWhng and Drain, Cripps and Brue. populations. Access for wqtter and/or Water!ogged
fishing LR . . | Wildfowling is unlikely to
Huntspill River is one of angling could be reduced if . )
. .2 be widely supported, with
the premier coarse fencing is needed to .
N NGOs likely to buy-up
fisheries in the country. replace wet fences .
. o . land to enable it to be
There are also a number of | Wildfowling is unlikely to o
. . . farmed for wildlife
private and open fisheries | be widely supported
. o purposes
in old peat diggings
7.6  Changes under the Local Stewardship Scenario

The Local Stewardship scenario is characterised by a move towards local

environmental sustainability.

It is based on an increase in local environmental

concern and the development of a strong local economy. As a result, the aim is to
meet local needs through production of local products, working together wherever
possible to deliver local sustainability. There is a focus on improving the existing
quality of the environment, with strenuous efforts to protect wildlife. At the same
time, though, there is also greater interest in interacting with nature such that
recreation demands increase.

Table 7.4 compares the changes projected under the Local Stewardship scenario for
the 10% and 90% probabilities with the baseline ecosystem services.

Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

Provisioning Services

Biochemicals, natural
medicines and
pharmaceuticals

None

Increase in efforts to meet
local demand could
maximise use of local
natural medicines and

Increase in efforts to meet
local demand could
maximise use of local
natural medicines and
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Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

biochemical resources
(where available) as part of
a trend towards
diversification and mixed
farming

biochemical resources
(where available) as part of
a trend towards
diversification and mixed
farming (where possible
due to increasingly wet
conditions)

Biodiversity

High value features: 1,931
ha (19% of the total area),
Moderate value features:
6,876 ha (66% of the total
area).

Low value features: 1,601
ha (15% of the total area)

High value features =

2,779 ha (27% of total
area)

Moderate value features =
5,822 ha (56%)

Low value features = 1,807
ha (17%)

Overall, biodiversity value
is expected to increase
slightly

High value features =
5,686 ha (55% of total
area)

Moderate value features =
3,207 ha (31%)

Low value features = 1,515
ha (15%)

Overall, biodiversity value
is expected to increase
significantly

Fibre production

None

Farmers work together to
meet local demands for
fibre, which may include
increased withy production
(see ornamental resources)

Farmers work together to
meet local demands for
fibre, which may include
increased withy production
(see ornamental resources)

Food production

Annual value of food
production is around £8.8
million, supporting around
530 jobs

Income from food
production increases to
£12 million (+36%).
Jobs supported by
agriculture increase to
around 680, linked to the
move to mixed farming.
Potential to promote
products associated with
high conservation value,
such as SSSI beef, where
local demand exists

Income from food
production decreases to
£6.9 million (-21%).
Jobs supported by
agriculture decline to
around 420.

Potential to promote
products associated with
high conservation value,
such as SSSI beef, where
local demand exists

Fuel provision

None

Unlikely to be any
opportunities for increased
fuel provision

Unlikely to be any
opportunities for increased
fuel provision

Ornamental resources

Limited withy production

Where local demand
exists, there is the potential
for increased withy
production as part of a
diversified, mixed farming
approach

Wetter conditions may
encourage diversification
into withy production to
make best use of the
available land

Peat for horticulture

985 ha currently used or
planned for peat extraction,
supporting 34 jobs (2008).
There is 860 ha that have
been (or are being)
reclaimed and restored

Environmental concerns
result in reduction in peat
extraction, although some
needs to continue to meet
local demand. The number
of jobs supported reduces
to 15

High water levels (and
associated drainage costs)
plus environmental
concerns result in
reduction in peat
extraction, reducing
number of jobs supported
to 16

Provision of freshwater
(and availability of
freshwater)

Some local water quality
issues relating to diffuse
and point source pollution.

Mixed farming, with more
rotations and better use of
inputs should help reduce

Careful management
undertaken to minimise
loss of nutrients following
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Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

These are not known to
produce any negative
impacts in terms of
drinking water, although
effects on biodiversity may
arise.

impacts of nutrients on
livestock drinking water.
Drier conditions are likely
to reduce the amount of
water that is available for
livestock so additional
ponds may be dug to
intercept water so it can be
used on the farm

heavy rainfall events helps
reduce impacts on water
quality and maintains good
quality drinking water for
livestock

Potential to move to
energy crops to help meet

Wetter conditions mean
energy crops may be

Renewable energy None . focused more on short
local demand (e.g. heating . . .
through biomass) rotation coppice willow

and reedbeds
Previous wet areas of scrub Unlikely to be any increase
may be put to profitable . p
. in fuel provision even
use (potentially as wood thoueh there may be more
Timber provision None for fuel) if they dry out. & Y

Other areas will be
managed for biodiversity
benefits

wet woodland as this will
be managed as a floodplain
feature

Regulating Services

Peat soils emit GHG on
mineralisation/drying.
An absolute measure of

GHG emissions increase
by 4% due to the drier
climatic conditions and the
move to mixed farming
that may see some peat

GHG emissions decrease
by 19% due to the wetter
conditions favouring

Emissions of GHGs current GHG emissions is o sustainable land use of
soils tilled for arable crops
not reported due to . wetter features and
.. . on a rotation (overall, . .
uncertainties with the . associated reduction in
though there will be a .
absolute measurement . peat extraction
move to more sustainable
land management)
As with emission factors, No change to overall level | Carbon sequestration
measures of sequestration | of carbon sequestration increased by 103% due to
of CO, are highly variable. | due to change to mixed management of wetland
Sequestration of GHGs | Therefore, an absolute farming that may increase | features in a sustainable
measure of CO, some areas of arable crops | manner, with increase in
sequestration is not (to meet local demand) areas of high conservation
reported value
Choange to drier h.a bl.t ats (to Increase in wetter habitats
70% of the area) is likely 0
K . (to 60% of the area) may
to reduce the microclimate | . .
. increase cooling effect
Enhanced evaporation over | effect to some degree. .
. . (although this may be
. . a wetland surface can This may have dis-benefits .
Microclimate accompanied by greater

moisten and cool the lower
atmosphere

for those living and
working in the area. There
may be benefits from
increased shade from
greater areas of woodland

humidity). As the 90%
probability also has higher
temperatures, this may be
beneficial

Nutrient and sediment
cycling

Value of N cycled: 1.4
million kg N per hectare
per year x £8.82 = £12
million

Value of P cycled:

Cycling of nutrients is
undertaken much more
sustainably, with inputs
recycled around the farm.
Runoff following heavy

Cycling of nutrients is
undertaken much more
sustainably, with inputs
recycled around the farm.
Runoff following heavy
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Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

204,000 kg P per hectare
per year x £12.72 = £2.6
million

(based on value estimates
for removal and treatment
of £8.82 per kg N per
hectare per year and
£12.72 per kg P per hectare

per year)

rain may remove sediment
from fields, but this should
be limited due to the
mosaic of habitats

rain may remove sediment
from fields, but this should
be limited due to the
mosaic of habitats

Pest and disease

Increases in pests and
diseases could affect food
production.

Effects on human health

Increased use of rotations
and mixed farming
methods to reduce

Increased use of rotations
and mixed farming
methods to reduce

control could affect physical and potential for build-up of potential for build-up of
mental health and well- disease and pests disease and pests
being
Reduced use of nutrients Reduced use of nutrients
and pesticides could help and pesticides could help
reduce the potential that reduce the potential that
Water quality issues are water quality affepts water quality affepts
. favourable condition status | favourable condition status
. cited as one of the reasons . .
Water quality . of ditches, rhynes, lakes of ditches, rhynes, lakes
. why ditches, rhynes, lakes .
regulation . and ponds. Continued and ponds. Overall wetter
and ponds are not in . o
favourable condition management of ditches and | conditions may help
rhynes should help reduce | reduce the concentrations
any impacts following of any pollutants that
runoff after heavy rainfall | remain due to increased
events dilution
Water management is
undertaken through a co-
Water manacement is operative organisation to
Ability to control water & deliver local needs for
o undertaken by local .
. levels (within the water/evacuation of water.
Water regulation farmers through a co-

(ability to control
drainage and
movement of water)

constraints imposed by
rainfall and runoff) allows
many of the other
ecosystem services to be
delivered

operative organisation,
such as an IDB, to deliver
local needs for water/
evacuation of water

The wetter conditions are
likely to require some
additional investment in
the water management
regime, although there will
also be a move towards
land uses that are more
suited to the conditions

Water regulation (flood
and erosion control)

The area could provide a
reservoir to protect
downstream areas,
although this would affect
other services (such as
food provision)

Occasional, heavy rainfall
events may result in the
need for rapid evacuation
of water and/or storage of
water. Overall flood risk is
expected to reduce due to
the drier conditions,
although there may be
occasional pluvial floods.
The catchment-scale
approach to water
management may have
some negative effects on
downstream areas if there

Increased rainfall and the
much wetter conditions
will increase the flood risk
(fluvial and pluvial). The
catchment-scale approach
to water management may
have some negative effects
on downstream areas if
there is a need to evacuate
water quickly from the
area. Increased flood risk
will be managed through a
move to more resilient land
uses, as well as local
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Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

is a need to evacuate water
quickly from the area

investment in drainage

Cultural Services

Aesthetics

The distinctive landscape
includes low ridges with
linear villages, open
pasture moorland with
patches of arable, scrub
and wetland of nature
reserves, rhynes, willow
pollards, peat extraction
and views of Isle of
Avalon.

Benefits based on
willingness to pay (WTP)
for Somerset Levels and
Moors ESA (from Willis et
al, 1993) are estimated at
£1.4 million per year

Moved to mixed farming
may break up the
landscape, giving a more
'traditional’ farmed
landscape with multiple
land uses over a reasonably
small area (a mosaic).

This will maintain areas of
crops and livestock
farming and extensification
should help retain many
attractive landscape
features

The wetter conditions will
restrict landowners ability
to move to mixed farming
(as much as under the 10%
probability) but there is
still likely to be a much
more mixed landscape due
to localised management,
with moves to more
resilient crops and/or land
uses. This may result in a
landscape dominated by
more swamp and fen

Educational value

Educational activities
undertaken include
interpretation facilities,
guided walks, school group
visits and events on the
nature reserves

Move to more local
organisations may reduce
co-ordinated (e.g. national)
educational use of the area,
but there may be increased
opportunities for the local
population

Move to more local
organisations may reduce
co-ordinated (e.g. national)
educational use of the area,
but there may be increased
opportunities for the local
population

Historic environment
and heritage

The Brue Valley includes
25 SAMs, thousands of
HERs and one
conservation area and is
part of an internationally
important archaeological
site

Drier conditions increase
risk that soils will dry out
reducing the value of any
archaeological or historical
remains. Careful land use
management should help
reduce the impacts, while
reduction in peat extraction
(due to environmental
concerns) could provide
further benefits (although
this will depend on the
need to meet local
demand)

Wetter conditions should
help preserve archaeology
and historical remains in
the peat soils. Wetter
conditions may also reduce
opportunities for peat
extraction, which may
provide benefits

Knowledge systems

Substantial body of
research on the Somerset
Levels and Moors has
contributed to knowledge
of heritage, biodiversity,
and conservation
techniques

Localised land
management brings
opportunities for people to
develop specialised skills,
and then to share these
skills through co-
operatives that could raise
the local knowledge base

Localised land
management brings
opportunities for people to
develop specialised skills,
and then to share these
skills through co-
operatives that could raise
the local knowledge base

Physical and mental
health and well-being

There is evidence linking
the natural environment
with good physical health
and psychological well-
being

Slight improvement in
biodiversity quality may
lead to increased
enjoyment. Move to a
mosaic of habitats could
have benefits from a

Significant improvement in
biodiversity quality may
lead to increased
enjoyment. Move to a
mosaic of habitats, with
more wetter habitats, could
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Table 7.4: Ecosystem Services under the Local Stewardship Scenario

Ecosystem Service

Baseline Description of
Services

Local Stewardship

10%

90%

physical and mental well-
being perspective

have benefits from a
physical and mental well-
being perspective

Recreation and tourism

Activities include
canoeing, rowing, angling,
boating, cycling, horse-
riding, walking and bird
watching. The number of
visitors to the nature
reserves at Ham Wall and
Shapwick Heath is around
105,000 visits per year.
Expenditure of around £1.5
million is estimated based
on visitors to nature
reserves alone, supporting
23 conservation and
tourism jobs

Drier conditions may make
access more generally
available, increasing
tourism and recreational
visits. This may also
increase disturbance. Jobs
associated with
conservation and tourism
increase to 41

Wetter conditions may
make it more difficult to
access some areas,
requiring investment by
local conservation
organisations (or co-
operatives) to maintain
appropriate levels of
access. There is a big
increase in jobs associated
with tourism and
conservation, to 68

Wildfowling and
fishing

Wildfowling occurs on
several moors across the
area.

Regular angling occurs on
the Brue downstream of
Bruton, Huntspill, South
Drain, Cripps and Brue.
Huntspill River is one of
the premier coarse
fisheries in the country.
There are also a number of
private and open fisheries
in old peat diggings

Improved water quality
may increase the quality of
angling, although
reductions in water
quantity could affect fish
populations. Access for
angling could be reduced if
fencing is needed to
replace wet fences.
Wildfowling is unlikely to
be widely supported,
although some limited
shooting could be
permitted to help farmers
diversify their activities

Improved water quality
may increase the quality of
angling. Access for
angling could be reduced if
land becomes much wetter
and/or waterlogged.
Wildfowling is unlikely to
be widely supported
although some limited
shooting could be
permitted to help farmers
diversify their activities

7.7

Comparison of Ecosystem Services under the Scenarios

Sections 7.2 to 7.5 describe the impacts of the scenarios (and climate change under

the 10% and 90% probabilities).

This section compares the implications of each

scenario and assesses where there may be benefits or dis-benefits. Table 7.5 provides
an overview of the potential for benefits and dis-benefits for each ecosystem service,

each scenario and the 10% and 90% probabilities.

The table also provides an

indication of the magnitude of each benefit (or dis-benefit) using a simple rating
system (colour coding is also used in Table 7.5 to make it easier to see the pattern of
ratings across each scenario and each probability):

« ++: significant benefit;

+: slight benefit;

« 0: no impact

. slight dis-benefit; and

« --: significant dis-benefit.
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The table also assigns a relative importance to each ecosystem service to reflect the
some services are likely to be much more significant to the Brue Valley than others.
A simple rating is again given:

« High: service is important in the Brue Valley and is likely to form a significant
part of the overall level of ecosystem services that are being provided;

« Medium: service is (or could become) important in the Brue Valley, but the
level of benefits provided is only slightly significant to the overall level of
ecosystem services that are being provided, for example, because it is limited in
extent;

« Low: service is not currently important in the Brue Valley, and is unlikely to
become important under climate change or the socio-economic scenarios.

Table 7.5: Rating of Ecosystem Services Provided under Each Scenario and Probability
| World Provincial Global Local

Ecosystem Service (';}%Oerrt\?irége Markets Enterprise Sustainability Stewardship

10% | 90% | 109% | 90% | 109% | 90% | 10% | 90%

Provisioning Services

Biochemicals,

natural medicines Low

and pharmaceuticals

Biodiversity High

Fibre production Low

Food production High

Fuel provision Low

Ornamental Medium

resources

Peat for horticulture High

Provision of

freshwater (and .

availability of Medium

freshwater)

Renewable energy Medium

Timber provision Medium

Regulating Services

Emissions of GHGs High

Sequestration of .

GHGs High

Microclimate Medium

Nutrient and .

sediment cycling High

Pest and disease Medium

control

Water quahty High

regulation

Water regulation

(ability to control .

drainage and High

movement of water)
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Table 7.5: Rating of Ecosystem Services Provided under Each Scenario and Probability
World Provincial Global Local

Ecosystem Service I(r:}%oer:\?ir;ge Markets Enterprise Sustainability Stewardship

10% | 90% 10% | 90% 10% | 90% 10% | 90%
Water regulation
(flood and erosion High + +/- - + +/- +/- +/-
control)
Cultural Services
Aesthetics High - - 0/+ +/- +/- +/-
Educational value Medium +/- +/- + +
Historic
environment and High - +/- 0/- 0/- + 0/- +
heritage
Knowledge systems Medium + + +/- +/- + +
Physical and mental
health and well- Medium 0/- +/- - + + + +
being
Recr.eatlon and High " i ) ) "
tourism
Wllfifowhng and High 0 0 0/+ 0+ " i " "
fishing

Table 7.6 summarises the information above across the high and medium ecosystem
services, to give an indication of the best (and worst) scenarios. If a scenario (or
probability) has been assigned a score of 0/-, etc. both ratings are counted. The table
gives a visual interpretation of the number of categories that have been assigned each
rating for each scenario, and each probability.

Table 7.6: Summary of Ecosystem Services Provided by Each Scenario and Probability

Ecosystem Service

HIGH categories
(13 out of 25)

MEDIUM
categories (9 out of
25)

No. World Provincial Global Local
Categories Markets Enterprise Sustainability Stewardship
ASSigI']Ed [0) 0, 0, [0) [0) 0, 0, [0)
Rating of 10% 90% 10% 90% 10% 90% 10% 90%
(XX X J (XX X ) (XX X J o000 (XX X J
A [ X ] (X ] [ X ]
[ X X ] [} (X} [ X X ] (XX X )
0 XYYyl (YY) ° o0 o0 0 (YY) 0
o000 0000 o000 o000
- 000 [ X X J (X X ] o000
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7.8

Figures 7.1a to 7.1d provide an illustration of the differences between the ratings
assigned to the four scenarios for the High categories only. The figures show that the
Global Sustainability scenario scores most ++ ratings, especially under the 90%
probability. However, both the 10% and 90% probabilities under the Global
Sustainability scenario do score a three — and one -- ratings. The Local Stewardship
scenario tends towards + ratings, again mainly on the 90% probability, although again
there are five — ratings under the 10% probability. The World Markets scenario (90%
probability) has a high proportion of + ratings (seven). The 10% probability only has
two + ratings, with seven - ratings. The Provincial Enterprise scenario shows a
tendency for lower ratings with the -- ratings dominating on the 10% probability, ad —
rating for the 90% probability. The wetter conditions under the 90% probability help
to minimise some of the potential dis-benefits in ecosystem services, but even then the
overall pattern is biased towards negative impacts. This is mainly because of the lack
of management of wetter habitats where land is abandoned, because it is too wet to
use for agriculture.

Ecosystem Services Most Vulnerable to Climate Change

Using the description of the changes in ecosystem services (from Tables 7.1 to 7.4,
and the detailed Appraisal Summary Table (AST) from Annex 3), it is possible to
identify those that are likely to be most vulnerable to climate change in the Brue
Valley. These services are:

« provisioning services:

0 biodiversity; and

0 provision of freshwater (and availability of freshwater).
« regulating services:

0 pest and disease control;

0 water quality regulation;

O water regulation (ability to control drainage and movement of water);

and

0 water regulation (flood and erosion control).
« cultural services:

0 aesthetics;

O historic environment and heritage; and

O recreation and tourism.

Table 7.7 summarises the impacts of each scenario and each probability for the most
vulnerable ecosystem services.
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Table 7.7: Rating of Ecosystem Services that are Most Vulnerable to Climate Change

Vulnerability World Provincial Global Local

Ecosystem Service to Climate Markets Enterprise Sustainability Stewardship
Change 10% | 90% | 10% | 90% | 10% | 90% | 10% | 90%

Provisioning Services
Biodiversity High 4=+ 4=+ + =
Provision of
freshwater (and Medium - + +/- +
availability of
freshwater)
Regulating Services
Pest and disease Medium N N L .
control
Water quahty High N N N N
regulation
Water regulation
(ability to control .
drainage and High ) ) 0 *
movement of water)
Water regulation
(flood and erosion High + +/- +/- +/-
control)
Cultural Services
Aesthetics High 0/+ +/- +/- +/-
Historic
environment and High 0/- + 0/- +
heritage
Recr.eatlon and High s s N s
tourism

Table 7.8 summarises the ratings across these nine services (the total for each
scenario/probability may exceed nine due to 0/-, etc. ratings counting twice, once for
0, once for -). The table gives a visual representation, as well as the number, of the
ratings assigned. It shows a marked difference between the Provincial Enterprise
scenario and the other scenarios. The World Markets scenario shows a reasonable
balance between negative and positive ratings, although there is an overall negative
outcome under the 10% probability. The Global Sustainability and Local Stewardship
scenarios both show overall positive patterns.

Table 7.8: Extent of Impacts on Services that are Highly or Slightly Vulnerable to Climate Change

No. Provincial Global Local
Ecosystem Categories World Markets Enterprise Sustainability Stewardship
Service i
Vi gzst'i%gegf 10% | 20% | 10% | 90% | 10% | 90% | 10% | 90%
++ 0 0 0 0 o0 (Y) 0 o0
0000 0000 (X X X J 0000 0000
. + 000 [ ] [ ]
Highly oo ° oo eoe (XY
Vulnerable 0 YY) 'Y 0 ° 'Y 0 ) 0
categories (9 out ceee ceee ceee
of 25) = XYy N o000 oo o000 o000 o (YY)
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7.9  Ecosystem Services Most Vulnerable to Socio-Economic Change
Similarly, it is possible to assess which of the services are most vulnerable to the
socio-economic changes described in the scenarios. This is done by considering
which services have the greatest difference in impacts (from -- to ++). Taking the
most vulnerable services as those where there is a range in impacts across the four
scenarios and two probabilities by four or five ratings (i.e. -- to ++, -- to +, or - to ++),
these services are:

« provisioning services:
0 biochemicals, natural medicines and pharmaceuticals;
0 Dbiodiversity;
0 food production;
O peat for horticulture; and
0 provision of freshwater (and availability of freshwater).
. regulating services:
0 emissions of GHGs;
sequestration of GHGs;
nutrient and sediment cycling;
water quality regulation;
water regulation (ability to control drainage and movement of water);
and
0 water regulation (flood and erosion control).
+ cultural services:
O historic environment and heritage;
0 physical and mental health and well-being; and
O recreation and tourism.

O 00O

Table 7.9 summarises the impacts of each scenario and each probability for the most
vulnerable ecosystem services.

Table 7.9: Rating of Ecosystem Services that are Most Vulnerable to Socio-Economic Changes
Vulnerability World Provincial Global Local

Ecosystem Service égosnotfr!r?i_c Markets Enterprise Sustainability | Stewardship
Change 10% | 90% | 10% | 90% | 10% | 90% | 10% | 90%

Provisioning Services

Biochemicals,

natural medicines High 1 1 + +

and pharmaceuticals

Biodiversity High = + + e

Food production High A= HHF ++ -

Peat for horticulture High - - . -

Provision of

et | o o w |

freshwater)

Regulating Services

Emissions of GHGs | High - + - + - 4HF - +

Page 250




Risk & Policy Analysts, Geckoella and Environment Systems

Table 7.9: Rating of Ecosystem Services that are Most Vulnerable to Socio-Economic Changes

Vulnerability World Provincial Global Local
Ecosystem Service é?:osnogr!r?i-c Markets Enterprise Sustainability | Stewardship
0 0 0 0
Change 10% | 90% 10% | 90%
Sequestration of .
GHGs High - +
Nutrient and High o | o
sediment cycling
Water quahty High 0/- 0/-
regulation
Water regulation
(ability to control .
drainage and High 0 *
movement of water)
Water regulation
(flood and erosion High + +/-
control)
Cultural Services
Historic
environment and High - +/-
heritage
Physical and mental
health and well- High 0/- +/-
being
Recr.eatlon and High " "
tourism

Table 7.10 summarises the ratings across these 14 services (the total for each
scenario/probability may exceed 14 due to 0/-, etc. ratings counting twice, once for 0,
once for -). The patterns shown in Table 7.10 are similar to those for all services
(Table 7.6) and for vulnerability to climate change (Table 7.8) in that Provincial
Enterprise is clearly the most negative. The World Markets scenario also shows an
overall negative balance under the 10% probability, but is slightly positive under the
90% probability. Both Global Sustainability and Local Stewardship have positive
patterns, especially under the 90% probability. The Global Sustainability scenario has
four ++ ratings under the 10% probability and five under the 90% probability,
showing that it performs best of all the scenarios on a wide range of the ecosystem
services that are most vulnerable to socio-economic change.

Page 251




The Environmental and Socio-Economic Impacts of Climate Change in the Brue Valley

Table 7.10: Extent of Impacts on Services that Most Vulnerable to Socio-Economic Changes

Ecosystem
Service

Highly
vulnerable
categories (14
out of 25)

No. Provincial Global Local
Categories World Markets Enterprise Sustainability Stewardship
Q;St'i%”egf 10% | 90% | 10% | 20% | 10% | 20% | 10% | 90%
4 ac (XX X ] a a (XX X ] o000 (XX X J o000
(XX X J [} [ X ] [ X X J (XX X J
0 ..:. (YY) 0 ° ° 0 o0 0
(XX X J
(XX X J (XX X J (XX X J
- 0000 00C [ X X ] 000G 0000 ([ X ) o 000
[ ]
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8. CONCLUSIONS

8.1

Introduction

This Section summarises the key findings of the study, drawing together the projected
changes in areas of each feature as a result of climate change and the impacts that this
could have on the socio-economic situation in the Brue Valley. It also discusses the
next steps needed to build upon the results and to begin the work needed with local
stakeholders to help ensure that negative effects associated with climate change are
minimised and that new opportunities are exploited.

8.2

Change in Area of Features

Table 8.1 summarises the extent of change of area of each feature, where:

0O area of feature increases by at least 100%;

1 area of feature increases, but by less than 100%;

~ area of feature remains roughly the same (less than +£10%);
N% area of feature decreases, but by less than half;

7 area of feature decreases by at least half.

This information is then used to identify which of the features are likely to be the
most vulnerable in terms of area due to climate change and socio-economic change.

Table 8.1: Change in Area of Features

Provincial Global -
Feature World Markets Enterprise Sustainability Local Stewardship
10% 90% 10% 90% 10% 90% 10% 90%
0 0 0 0 ~ N/ 0 i)
Cereal crops :
Not vulnerable Not vulnerable Unlikely to be Not vulnerable
vulnerable
Dry grassland of 1) (1) v v (1) (1) (1) (1)
high wildlife value Not vulnerable Highly vulnerable Not vulnerable Not vulnerable
VI ¥ [ v [ v [ v ] ¥V e
Dry grassland of low - -
wildlife value Highly vulnerable Somewhat Highly vulnerable Somewhat
vulnerable vulnerable
~ NV ~ ~
Lakes/ponds ‘ T - ‘ | r i | o
Not vulnerable Possibly vulnerable Not vulnerable Not vulnerable
Orchards and (1) (1) (1) (1) (1) (1) (1) (1)

horticulture (includes
withy growing)

Not vulnerable

Not vulnerable

Not vulnerable

Not vulnerable

Other (settlements

~ ‘ ~

~ ‘ ~

~ | ~

~ | ~

and roads) Unlikely to be Unlikely to be Unlikely to be Unlikely to be
vulnerable vulnerable vulnerable vulnerable
Peat works and bare v ‘ v g ‘ v 4 | 4 |

ground

Possibly vulnerable

Possibly vulnerable

Highly vulnerable

Highly vulnerable
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Table 8.1: Change in Area of Features

Provincial Global .
Feature World Markets Enterprise Sustainability Local Stewardship
10% 90% 10% 90% 10% 90% 10% 90%
~ i) N2 i) i) i} ~ i}
Reedbeds
Not vulnerable Somewhat Not vulnerable Not vulnerable
vulnerable
Rivers/streams/ ~ ‘ i) ~ ‘ v ~ | ) ~ | )
ditches/thynes Not vulnerable Possibly vulnerable Not vulnerable Not vulnerable
~ 0O N/ O 0O 0O i) 0O
Swamp and fen :
Unlikely to be Possibly vulnerable Not vulnerable Not vulnerable
vulnerable
Wet grassland of ~ ‘ i) N2 ‘ NZ ~ | 1 8% | 1
hlgh value for Somewhat .
wildlife Not vulnerable vulnerable Not vulnerable Possibly vulnerable
Wet grassland of low v ‘ ] v o l ; \I/S | - v hd | v
value for wildlife Possibly vulnerable Unlikely to be omewhat Highly vulnerable
vulnerable vulnerable
Wet heath and purple v ‘ i) L4 ‘ L4 N2 | i) ~ | i)
moor grass Possibly vulnerable | Highly vulnerable | Possibly vulnerable Not vulnerable
Woodland/hedgerow/ ~ ~ (1) (1) (1) (1) 1] 1]
line of trees/scrub :
and bracken Ugﬁfgagiebe Not vulnerable Not vulnerable Not vulnerable

Table 8.1 shows that the most vulnerable features are:

Dry grassland of high value for wildlife: this is most vulnerable under the
Provincial Enterprise scenario as there is little or no concern for the environment
here. This is reflected in a lack of demand for premium and, potentially high
profit, products (such as SSSI beef) that enable this feature to extend its area
under the other scenarios. If there is continued or increased demand for premium
products than this feature is likely to be less vulnerable as there will be
opportunities to maximise income from the grassland through management in a
way that also benefits biodiversity.

Dry grassland of low value for wildlife: this feature becomes highly vulnerable
under the World Markets and Global Sustainability scenarios and because of
wetter conditions under the 90% probability. The main pressure on this feature is
the lack of profitability it offers (for example, under World Markets) and its low
value for wildlife. This means it cannot be used to produce premium, high-profit
products and does also not provide a high level of ecosystem services. As a result,
it tends to be converted to more profitable features (such as cereal crops) under the
World Markets scenario and to features offering higher environmental benefits
(including to dry grassland of high value for wildlife).

Peat works and bare ground: this feature becomes highly vulnerable because of
changes in attitude to extraction of peat and changes in demand for peat. Under
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8.3

the Global Sustainability scenario, demand for peat reduces to zero so extraction
of peat stops completely. Under Local Stewardship, there is a small level of local
demand for peat, but growing environmental concerns reduce peat extraction
significantly.

« Reedbeds: this feature may be somewhat vulnerable under the Provincial
Enterprise scenario, notably the 10% probability, where a lack of management for
conservation means reedbeds become succeeded by scrub and, eventually
woodland.

« Wet grassland of high value for wildlife: this feature may be somewhat
vulnerable under the Provincial Enterprise scenario because of the lack of concern
for the environment and the lack of management of land for environmental
benefits. As a result, the land would be converted to more profitable land uses,
such as arable crops and horticulture.

« Wet grassland of low value for wildlife: this feature is vulnerable under the
Global Sustainability and Local Stewardship scenarios and both the 10% and 90%
probabilities. This is because these scenarios place a high value on environmental
value such that features would be managed to provide higher value for wildlife.
The drier conditions under the 10% probability also make it more difficult to
maintain wet fences, with water targeted towards higher value biodiversity
features.

« Wet heath and purple moor grass: this feature is highly vulnerable under the
Provincial Enterprise scenario. Under the 10% probability, the drier conditions
increase opportunities for grazing of the feature and the emphasis on
intensification means that the biodiversity value of this habitat is expected to be
lost due to efforts to improve the grassland through addition of fertilisers. Under
the 90% probability, the feature would become wetter and would be abandoned
under the Provincial Enterprise scenario, with no management of the wet heath
such that it reverts to wet scrub.

Impacts on Socio-Economic Situation

Table 8.2 provides the projected change in number of jobs, income from food
production and skills levels under the four scenarios and 10% and 90% probabilities.
All number of jobs and income are given to two significant figures to reflect the
degree of uncertainty associated with the projections. The estimated current number
of jobs is 580 (530 in agriculture, 20 in conservation and tourism, and 30 associated
with peat extraction), with current income from food production estimated at £8.8
million.
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Table 8.2: Jobs, Income and Skills under each Scenario and Probability

Provincial Global .

Feature World Markets Enterprise Sustainability Local Stewardship

10% 90% 10% 90% 10% 90% 10% 90%
Total jobs: 1,090 790 990 530 730 650 740 510
- jobs in agriculture 1,040 730 930 490 670 580 680 420
- jobs in
conservation and 30 40 20 20 60 70 40 70
recreation
- jobs in peat 30 20 40 30 0 0 20 20
extraction
Total income from
food production (£ £17m £12m £16m £8m £13m £10m £12m £7m
millions)

Investment in new

Move to mixed

Investment in new ' techno}ogy and farming/specialist

technology and 'szhanc? on techplgu'es to produce to meeF
Skills level techniques and how existing skills and minimise local demgn'ds with

0 apply these to kqowledge to . env1ronmqntg1 opportunities for
maximise incomes | maximise incomes impact/maximise diversification and

environmental development of

benefit new skills
8.4 Change in Environmental Quality

The change in area of the feature alone does not reflect the potential implications of
climate change and socio-economic change on the environmental quality of the Brue
Valley. An assessment has also been made of the potential impact of changes on the
features themselves that could either improve or decrease their environmental value.
Table 8.3 summarises the extent to which environmental quality is projected to
change under each of the four scenarios and the 10% and 90% probabilities:

* environmental quality is expected to increase significantly;
- environmental quality is not expected to change significantly; and
v environmental quality is expected to decrease significantly.

The projected change in environmental quality is used to identify where there may be
the greatest risks to biodiversity.

Table 8.3: Change in Environmental Quality of Features

Provincial Global .
Feature World Markets Enterprise Sustainability Local Stewardship
10% 90% 10% 90% 10% 90% 10% 90%
- - g 3 - t 3 -
Cereal crops No change in risk Possible loss of Potential benefits to Possible loss of
to biodiversity biodiversity biodiversity biodiversity
- 4 U U 1 4 - 4
Dry grassland of i iodi i
e Possible loss of Possible loss of Risk to biodiversity Possible loss of
high wildlife value >l > o>t > under some L .
biodiversity biodiversity conditions biodiversity

Page 256




Risk & Policy Analysts, Geckoella and Environment Systems

Table 8.3: Change in Environmental Quality of Features

Provincial Global .
Feature World Markets Enterprise Sustainability Local Stewardship
10% 90% 10% 90% 10% 90% 10% 90%
- 4 4 4 1t 4 -> 4
Dry grassland of low i iodi i
Y Possible loss of Possible loss of Risk to biodiversity Possible loss of
wildlife value o : o - under some g .
biodiversity biodiversity L biodiversity
conditions
g | 8 g | 38 - [ * t | @
Lakes/ponds Possible loss of Possible loss of | Potential benefits to | Potential benefits to
biodiversity biodiversity biodiversity biodiversity
Orchards and 4 ‘ - 4 ‘ 4 - | - - | -
horticulture (includes I possible loss of Possible loss of No change inrisk | No change in risk
withy growing) biodiversity biodiversity to biodiversity to biodiversity
- ‘ - - ‘ - - | - - | -
Other (settlements S — — —
and roads) No change in risk No change in 'I‘ISk No change in 'I‘ISk No change in 'I‘ISk
to biodiversity to biodiversity to biodiversity to biodiversity
Peat works and bare L ‘ > ¢ _ ‘ ¢ L | L L | L)
ground Potential benefits to Possible loss of Potential benefits to | Potential benefits to
biodiversity biodiversity biodiversity biodiversity
g | 8 g | 38 t | 1 s | »
Reedbeds Possible loss of Possible loss of | Potential benefits to | RISK t0 biodiversity
o : o ; TR under some
biodiversity biodiversity biodiversity .
conditions
. g | 8 g | 38 - [ # - [ #
Rivers/streams/ _ _ - -
ditches/thynes Possible loss of Possible loss of | Potential benefits to | Potential benefits to
biodiversity biodiversity biodiversity biodiversity
> | # g | 0 > | > |
Swamp and fen Potential benefits to Possible loss of Potential benefits to | Potential benefits to
biodiversity biodiversity biodiversity biodiversity
Wet grassland of 4 ‘ - 4 ‘ 4 4 | 4 4 | 4
high value for Possible loss of Possible loss of Possible loss of Possible loss of
wildlife biodiversity biodiversity biodiversity biodiversity
Wet grassland of low ¢ _ ‘ - ¢ _ ‘ ¢ e i | ¢ e i | ¢
value for wildlife Possible loss of Possible loss of Possible loss of Possible loss of
biodiversity biodiversity biodiversity biodiversity
- | # g | 0 3 | 3 |
Wet heath and purple i iodi i i iodi i
e purp Potential benefits to Possible loss of Risk to biodiversity | Risk to biodiversity
g TR I - under some under some
biodiversity biodiversity L L
conditions conditions
Woodland/hedgerow/ - ‘ - 4 ‘ - 4+ | - - | -
line of trees/scrub No change in risk Possible loss of Potential benefits to | No change in risk
and bracken to biodiversity biodiversity biodiversity to biodiversity

Table 8.3 shows that there may be risks to biodiversity for the following features
(from high to low value for biodiversity):

Features of High Value for Wildlife

« Dry grassland of high value for wildlife: impacts occur mainly under the 90%
probability due to the wetter conditions and the difficulty of managing dry
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grassland. The Provincial Enterprise scenario is also projected to reduce the
environmental value of this feature, although this is mainly associated with
improvement of the grassland such that it would change to grassland of low value
for wildlife.

Lakes and ponds: the environmental quality of this feature could be affected by
increased use of nutrients and pesticides that could be washed into the waterbodies
following periods of heavy rain, under both the 10% and 90% probabilities and
the World Markets and Provincial Enterprise scenarios.

Reedbeds: under the 10% probability for the World Markets and Provincial
Enterprise scenarios there is a risk that reedbeds could dry out and/or be
succeeded by scrub due to a reduction in management. The Local Stewardship
scenario could result in a reduction in environmental quality due to the risk of a
reduction in reedbed connectivity as a result of a lack of co-ordinated
management. Under the 90% probability, the projected change in environmental
quality is linked to increased flood risk affecting species living in the reedbeds.

Rivers, streams, ditches and rhynes: as for lakes and ponds, the main potential
impact on environment quality is increased levels of nutrients and pesticides
entering the watercourses following heavy rain, on the World Markets and
Provincial Enterprise scenarios.

Swamp and fen: under the Provincial Enterprise scenario, it is projected that
swamp and fen habitats would not be managed and are likely to dry out under the
10% probability. Under the 90% probability, lack of management is likely to
result in more vigorous species dominating, with a reduction in overall
biodiversity.

Wet grassland of high value for wildlife: drier conditions under the 10%
probability may make it more difficult to manage the grassland, with this
potentially affecting environmental quality under all four scenarios. Under the
90% probability, there is a risk that the conditions could be too wet for some grass
species, which could also affect overall biodiversity value.

Wet heath and purple moor grass: under Provincial Enterprise, there is a risk
that this feature could be converted to more profitable land uses, while drier
conditions under the 10% probability could affect the balance of species.

Features of Moderate Value for Wildlife

Dry grassland of low value for wildlife: risk of intensification under the
Provincial Enterprise scenario and the 10% probability. The biggest risks to
environmental quality of this feature are associated with the wetter conditions
under the 90% probability.

Orchards and horticulture: increased use of pesticides and fertilisers under the
World Markets and Provincial Enterprise scenario is projected to reduce the
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8.5

environmental quality of this feature. No significant benefits to biodiversity are
expected under the Global Sustainability or Local Stewardship scenarios.

Wet grassland of low value for wildlife: as for wet grassland of high value for
wildlife, the impacts under the 10% probability are associated with drying out,
while under the 90% probability are associated with water tables being too high
for many grassland species.

Woodland, hedgerow, line of trees, scrub and bracken: under the Provincial
Enterprise scenario, there may be opportunity for scrub and bracken (and
eventually woodland) to colonise other features that have been abandoned
(especially under the 90% probability where they may be too wet to be used
profitably). However, the scrub and woodland would not be managed so the
biodiversity potential may be limited.

Features of Low Value for Wildlife

Cereal crops: intensification under the Provincial Enterprise scenario could
reduce biodiversity value. There may also be localised intensification under the
Local Stewardship scenario.

Peat works and bare ground: restoration of old peat workings is projected to
result in an increase in environmental quality, but this is not expected to be
managed (or proactively undertaken) under the Provincial Enterprise scenario.

Change in Ecosystem Services

The implications of changes in area and environmental quality are reflected in
changes in the level of ecosystem services provided. Table 8.4 summarises the
change in ecosystem services that are the most important in the Brue Valley, are most
vulnerable to climate change and/or to socio-economic change.

Table 8.4: Changes to Key Ecosystem Services

Key Service World Provincial Global Local
because... Markets Enterprise Sustainability | Stewardship
[<5)
(@]
S
@ 2 Sc
. o 5] o ©
Ecosystem Service m % g % L
= S8l s % 10% | 90% | 10% | 90% | 10% | 90% | 10% | 90%
b= cc|lcc
8 |3°|358
C >|>=|>0
O |+ O + é
ES|IS=|<8
=E>|1=23T|=2 3
Provisioning Services
Biodiversity ° ° ° - + A A + ++
Food production ) ° A “HE “HE - HF + “HE =
Peat for horticulture ° ° - = + = = =
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Table 8.4: Changes to Key Ecosystem Services

Key Service World Provincial Global Local
because... Markets Enterprise Sustainability | Stewardship

Regulating Services
Emissions of GHGs ) ° - = ++ = +
Sequestration of
GHGs ° ° - 4F T 0 Snis
Nut.rlent and . ° ° 0/- S 4HF + +
sediment cycling
Water quahty o o o 0/- i i I H
regulation
Water regulation
(ab¥hty to control o . . 0 _ _ 0 "
drainage and
movement of water)
Water regulation
(flood and erosion o ° ° + + +/- +/- +/-
control)
Cultural Services
Aesthetics ) ° - - 0/+ +/- +/- +/-
Hlstorlg environment o . o ) L 0/- 0/- N 0/- .
and heritage
RGCI.‘eatlon and [ ° ° + + - - ++ ++ + ++
tourism

Table 8.4 shows that the Provincial Enterprise is clearly the worst scenario in terms of
provision of ecosystem services. This would be expected with the emphasis being on
profit maximisation with little concern for the environment. The table also shows that
there are negative and positive impacts under all the scenarios, suggesting that
improvements in some services requiring a trade-off reduction in others. Other
services are clearly linked, with benefits in one helping to generate benefits in
another. One such example is biodiversity, where benefits help to improve
opportunities for recreation and tourism. This is one opportunity that can be exploited
through the adaptation measures to help maintain and enhance the socio-economic
situation in the Brue Valley.

Opportunities also exist through investment in the water management regime.
Benefits to this service can help deliver improved biodiversity (through maintaining
water tables in areas of high environmental quality), food production (by maintaining
levels of biomass production in grasslands, and emissions of GHGs) and the historic
environment and heritage (by reducing the risk that peat soils dry out).

The results of the assessment of ecosystem services can, therefore, be used to help
identify the processes by which benefits can be delivered across a range of services.
This information can then be applied to identify where adaptation measures could and
should be applied to help deliver social, environmental and economic benefits.
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8.6

8.7

Key Uncertainties

This report relies on a wealth of source data that has been used throughout the study.
Where sufficient data were available, a hierarchy has been applied with preference for
data that are specific to the Brue Valley and that have been derived from peer-
reviewed publications. However, the volume of data needed and the specific nature
of this study (being focused on the Brue Valley) have meant that other data sources
have also been utilised to help fill data gaps. As a result, the conclusions are based on
extrapolation of data from: other locations, with reducing certainty depending on
whether these data are specific to the Somerset Levels and Moors, Somerset (the
county) or further afield; and from expert opinion and analysis.

It is also important to recognise that the findings are based on scenarios. These
include the UKCP09 scenarios, where the study has used the high emissions scenario
and the 10% and 90% probabilities to explore a range of impacts. The use of socio-
economic scenarios allows the study to assess the implications of climate change, and
social and economic change on the Brue Valley over the next 50 years. The socio-
economic scenarios have been described in detail and this highlights that they provide
four possible futures, out of an infinite number of possible futures. The findings are,
therefore, projections of what could happen under those four possible futures. They
are not predictions. Changes to any of the underlying principles in any of the four
socio-economic scenarios could affect the implications in terms of the projected area
of each feature, change in environmental quality, change in jobs and income or
change in ecosystem services.

It is not possible to quantify the level of uncertainty due to the range of data sources
used and the scenario approach that has been followed. However, the use of scenarios
and projected outcomes means that there is moderate level of confidence when
considering differences between the scenarios.

Next Steps

The findings provided in this study are based on analysis and interpretation of data
across four scenarios and two UKCP09 probabilities (10% and 90% under the high
emissions scenarios). This has identified a range of possible adaptation measures that
could be applied to minimise potential negative effects on jobs, income and the
environment. The storylines provide the basis for communication of the projected
implications of climate change on each feature and the potential for adaptation
measures to reduce negative implications. They are intended to provide the context
to, and direction for, decisions concerning the future management of the Brue Valley.

The next steps involve the development of the findings of this study into engagement
tools for consultation with policy makers and local stakeholders. It will be important
that this community engagement both tests the findings of the study and explores real
opportunities for no regrets and ‘good value’ adaptations that can help deliver social,
economic and environmental benefits in the Brue Valley over the next 50 years.
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