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1. INTRODUCTION

Clmate change is an important determinant of tigridution and functioning of natural
systems, with species, habitats and ecosystemsghbgen modified repeatedly throughout geological
time. Today, changes in land use and managementeatdting in degradation of semi-natural
habitats, declines in traditional agricultural dodest management on which many species depend,
and now lrge-scale land abandonment. It is likiady these changes will be further exacerbated by
climate change. Projections suggest that betweeiiitim and one third of European species willbe a
increased risk of extinction i global mean tempemes rise more than 2 to 3 °C above pre-industrial
levels. A combination of climate change and otherads of change will reduce the adaptive capacity
(and resilience) of many species and habitatswalithave potentially serious consequences for the
delivery of ecosystem services that are the cawreesof human existence and well-being. Robust
mitigation and adaptation policies are clearly reeeith order to address the impacts of climate céang
on biodiversity.

The purpose of this report is to provide an extensind systematic review of published
international, European and national (EU Membete$tguidance on adaptation to climate change,
with a focus on biodiversiy and its conservatidme findings have been synthesised, key principles
identified and the resuks presented to the BemmvEation’s ‘Group of Experts on Biodiversity and
Climate Change’ at ther meeting in Strasbourg bisEptember 2008.

The key output of the review is a set of sevenaredring adaptation principles for biodiversity
and its conservation. These principles are derfk@d pre-existihg guidance, are linked with more
detailed measures, and should be considered wherloping adaptation strategies and actions to
conserve species, habitats and ecosystems andethiees that they provide. The concepts
underpinning these principles are also equallyweeieto other sectors and could be further develope
within and across sectors as a standard for uril/application.
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2. KEY FINDINGS : ADAPTATION PRINCIPLES FOR BIODIVERSITY INA CHANGI NG CLIMATE

BIODIVERSITY ADAPTATION PRINCIPLES ASSOCIATED MEASURES

1. TAKE ACTION NOW Action should be taken now to

= Reduce other sourcesf stress and harm not directly linked to climate
Uncertainties surrounding the precise nature of ||I change.

future climate change and its impacts on biodiversy = Maintain existihg conservation activities in pratt areas and

should not delay practical conservation action. intervening habitats. _ o ,
= Deliver current biodiversity policy and legislativeommitments and

agreements.
2. MAINTAIN AND INCREASE ECOSYSTEM This includes measures t
RESILIENCE = Maintain and restore ecosystem function and, whppeopriate and

The ability of ecosystems to absorb and recove l cost effective, relocate and create new habitats.
from change whilst maintaining and increasing = Conserve the range and variability of species,tésbiind ecosystems|.

biodiversity should be enhanced. = Establish buffer zones with ecologically sensitivenagement regimes
around conservin areas.
=  Control and limit thesuccession of invasie spec

3. ACCOMMODATE THE IMPA CTS OF There is aneed tc
CLIMATE CHANGE = Increase understanding of climate change and amumptthat it is
As both gradual change and extreme weather events unavoidable.

=  Work with ecological succession and not against i.

= Adopt the principle of ‘potential native’ species.

= Establish networks of interconnected protected saréerrestrial,

|I- freshwater and marine) and intervening habitat 0®st iNncrease
permeability and aid gene flow.

= Plan future conservati areas to ensure that vulnerable species groups
and habitats types are protected.

= Allow for the changing configuration of coasts anwers by avoiding
development in these areas.

= Consider the role of species translocation @xesitu conservatiof)
especially for threatened species.

will be experienced.
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4. FACILITATE KNOWLEDGE TRANSFER
AND ACTION BETWEEN PARTNERS,
SECTORS AND COUNTRIES

Successful adaptation requires that biodiversity
conservation is integrated with other land and

water management activities.

5. DEVELOP THE KNOWLEDGE/ EVIDENCE
BASE AND PLAN STRATEGICALLY

To effectively plan for an uncertain future, it is
essential that the best available evidence is ustd

develop techniques that allow biodiversity to adapt

6. USE ADAPTIVE CONSERVATION
MANAGEMENT

Effective conservation in a changing cimate will
require a flexible approach.

7. MONITORING AND INDICATORS

Monitoring is a key contributor to the evidence
base and, as such, existing schemes must

strengthened and new requirements incorporated.

pe

Action is required to:

Strengthen existing relationships and build nevingeships.
Ensure that polcy and practice are integrated sacreectors and
borders.

Coordinate adaptation and mitigation measuresdaalavatadaptation
within and across sectors.

Increase awareness of the benefits that biodiygosivides to society
and its role in adaptation strategies across etibse

Communicate best practice and exchange informaiorsuccessfu
adaptation.

It is therefore necessary tc

—

Continually review the evidence base and identifgwledge gaps an
research opportunities.

Undertake vuherability assessments of biodiversind associated
ecosystems.

Undertake scenario assessments and identify ‘rretsé@ctions.

Pilot new approaches through demonstration projects

Develop ‘win-win’ adaptation measures and use thtmbuild
resilience and accommodate change.

ThIS approach should comprise

Continual monitoring and re-assessment of adaptaaions as new
information and research becomes availble.
Amendments to biodiversity policy, legislation amdjreements tdg
ensure that conservation objectives reflect thdlertges presented by
climate chanai

Programmes should be set up ti

Identify indicators to monitor the impacts of climachange on
biodiversiy and to assess vulnerabilty and adapta
Continue to monitor the observed impacts of climaktenge on
biodiversiy and establish procedures to validabggptions.

Monitor the occurrence and dispersal of ‘potentitive’ species.
Monitor the effectiveness of adaptation measuresl adaptive
conservation management n maintaining and inargagcosystern
resilience and accommodating change.
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1 Examples include: pollution, fragmentation, overdesting, alien species, over use, tramp ling, mttional trade, urban expansion, land use chaegeurce over-
explotation, and inappropriate management.

2 Collection of seedbanks, transportation of lessiheaipecies.

% Principally agriculture and forestry, but also piarg, transp ort, energy, water and fisheries.
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3. BIODIVERSITY AND CLIMATE CHANGE ADAPTATION LITERATUR  E REVIEW

3.1 International guidance

Secretariat of the Convention on Biological Diversy (2007). Emerging issues for biodiversity
conservation in a changing climate.
http 7/www .cbd.int/doc/publications/cbd-ts-29. pdf

Biodiversity should be central to efforts to mitgand adapt to climate change. The Convention
on Biobgical Diversity is in a phase of enhanaaglementation, and the Secretariat is assistinlg wit
regional and sub-regional efforts by Parties tdeachthe objectives of the Convention to conserve,
sustainably use, and equiably share the benefiggr@ from biological diversity. By striving to
significantly reduce the rate of loss of biodivierdly the year 2010, we will at the same time be
bolstering our own resistance to the negative &ffetclimate change.

This s a collection of presentations from the 1i¢keeting of the Subsidiary Body on Scientific,
Technical and Technological Advice of the Conventém Biological Diversity 2—6 July 2007 in
Paris, France. It considered both mitigation anaptation and the role of biodiversity. It presents
case studies on the impacts of climate change aahversity, the use if biodiversity in adaptation
measures, avoided deforestation, land use chartg®estry and the contribution of biodiversity to
climate change m tigation.

Secretariat of the Convention on Biological Diversy (2006). Guidance for promoting synergy
among activities addressing hiological diversityesgtification, land degradation and climate
change.

https://www.cbd.int/doc/p ublications/chd-ts-25. pdf

The report highlights the major biological facttinat contrbute to ecosystem resilience under the
projected impacts of global climate change, assetsge potential consequences for biodiversity of
particular adaptation activities under the themati&as of the Convention, provides methodological
considerations when implementing these activiesl highlights research and knowledge gaps. The
report both recognizes the potential of, and steesglbe need for, synergy in the implementation of
activities that interlink biodiversity conservatiamitigation of and adaptation to climate change] a
land degradation and desertification in the conbéthe objectives of the three Rio Conventions and
other relevant mutilateral environmental agreement

Section Il of the report contains an assessmetieointegration of biodiversity considerations in
the design and implementation of adaptation a@sit Section Il describes some approaches,
methods and tools for planning, designing and impleting adaptation activities that also include
biodiversity considerations. Drawing upon the catgeof the previous two sections, section 1V
includes key points for advice.

Secretariat of the Convention on Biological Diversy (2003). Interlinkages between biological
diversity and dimate change. Advice on the intepa of biodiversity considerations into the
implementation of the United Nations Framework Caention on Climate Change and its Kyoto
protocol. http:/Avww .cbd.int/d oc/publications/cbd-ts-10.p df

Adaptation is necessary not only for the projectedchanges in climate but also because
climate change is already affecting many ecosystems

Adaptation activities can have negative or posiiimpacts on biodiversity, but posiive effects
may generally be achieved through: maintaining eesdoring native ecosystems; protecting and
enhancing ecosystem services; actively preventimgcantrolling invasive alien species; managing
habitats for rare, threatened, and endangeredespateveloping agroforestry systems at transition
zones; paying attention to traditional knowledgeg anonitoring results and changing management
regimes accordingly. Adaptation activities can #tea biodiversiy either directly—through the
destruction of habitats, e.g., building sea wdhsjs affecting coastal ecosystems, or indirectly—
through the introduction of new species or changemhagement practices, e.g., mariculture or
aquaculture.
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Reduction of other pressures on hiodversity arisigp from habitat conversion, over-
harvesting, pollution, and alien species invasionsgonstitute important cimate change
adaptation measures.

Since mitigation of climate change itsef is a ldegn endeavour, reduction of other pressures
may be among the most practical options. For examiptreasing the heakh of coral reefs, by
reducing the pressures from coastal polution arattges such as fishing with explbsives and
poisons, may allow them to be more resilient tagased w ater temperature and reduce bleaching. A
major adaptation measure is to counter habitahieajation through the establishment of biological
corrdors between protected areas, particularlyomests. More generally, the establishment of a
mosaic of interconnected terrestrial, freshwatet amarine multiple-use reserve protected areas
designed to take into account projected changeknirate, can be beneficial to biodiversity.

Conservation of biodiversity and maintenance of esystem structure and function are
important cdimate change adaptation strategies becese genetically-diverse populations and
species-rich ecosystems have a greater potentialddapt to climate change.

While some natural pest-control, pollination, stdbilization, flood-control, water purification
and seed-dispersal services can be replaced whesged or destroyed by climate change, technical
akernatives may be costly and therefore not fdasib apply in many situations. T herefore,
conserving biodiversity (e.g., genetic diversiyfobd crops, trees, and livestock races) means that
options are kept open to adapt human societiesrltetclimate change. Conservation of ecotones is
ako an important adaptation measure. Ecotoneg servepositories of genetic diversity that may be
drawn upon to rehabilitate adjacent ecoclimatidaesgy As an insurance measure such approaches can
be completed by ex situ conservation. This migblude conventional collection and storage in gene
banks as well as dynamic management of populat@imving continued adaptation through
evolution to changing conditions. Promation offarm conservation of crop diversity may serve a
similar function.

A range of tools and processes are available to ass the economic, environmental and
social implications of dfferent climate-change-migation and adaptation activities.

Environmental impact assessments and strate giooemvéntal assessments can be integrated into
the design of climate change mitigation and admptaprojects and policies to assist planners,
decision-makers and all stakeholders to identify mritigate potentially harmful environmental and
social mpacts and enhance the likelihood of pasitienefits such as carbon storage, biodiversity
conservation and improved livelihoods.

IPCC (2007). The Working Group Il contribution to the PCC Foult Assessment Report.

The IPCC state that: adaptive capacity is the tahifi a system to adjust to climate change
(including climate variability and extremes) to mecate potential damages, to take advantage of
opportunities, or to cope with the consequences.

And that adaptation practices refer to actual @djasts, or changes in decision environments,
which might ultimately enhance resilience or redwala erability to observed or expected changes in
climate.

IUCN (2004). Global action for nature in a changing climate

A three-stage strategic approach can guide actiorghieving ecosystem resilience to climate
change:

1. Assess the vuherability of species, habitatd, & osystems to clmate change.

2. Develop strategies for enhancing the resili@fiaxisting habtats and ecosystems and the species
they support, thereby improving their adaptive ciga

3. Develop strategies to accommodate changes aespanges, habitats and ecosystems demanded
by climate change.
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Governments and nature conservation organizat tamsds:

Catalyse new momentum in order to bring about dajlelimate change movement to make
ecosystems more resilient and to accommodate change

Develop best practice by testing and reportingema techniques.
Build knowledge on the social and economic costsbamefits of relevant actions.

Facilitate networks, exchange of information anarisly of experiences across conservation
organizations, governments and other interestdtepar

Forge new partnerships both within and outside naiire conservation community to build
nstitutional capacity and resources for improvedser vation responses to climate change.

IUCN (2003). Climate change and nature: adapting for the future
http//cmsdata. ucn.org/downloads/cc nature adapkdn future.pdf
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Conservation strategies must deal more effectiwgtly risks and uncertainties.

We need to adopt an adaptive management styleistam) our actions based on leamning. This
means going beyond a static management plan anthgriowards a dynamic approach that tests
assumptions, monitors results and adapts managactions accordingly.

Adapting to climate change requies better usenofldedge and information.

Adapting to climate change reinforces a focus andblivery of ecosystem goods and services
within and outside of conservation areas.

We need to focus on managing at the level of lapss and seascapes.
Adapting to climate change wil require buidingmneartnerships and capacities.

We need to communicate and raise public awarenexsier for climate change adaptation to be
successful.

Adapting to climate change should start NOW, séviract actions:
Palicy and planning:

Improve natural resource planning and managemefadiss on ecosystem functionality across
the landscape and seascape.

Assess nature conservation legislation and regulati light of the impacts of climate change.

Adopt policies that lessen pressures on resoureespve perverse incentives for agriculture,
forests, water and fisheries, and incorporate ¢érnbange into poverty reduction strategies.

Develop policies for creating and restoring ecasyst
Ensure compliance with existing regulations onube of land, water and marine resources.
Capacity building and awareness.

Develop awareness campaigns to highlight the vdlake ecosystem services provide as buffers
against climate variability and secure public atamspe for climate change adaptation.

Strengthen institutional and individual capacitiesthin nature conservation organizations
especially in developing countries for dealing vetimate change.

Share information between governments and theincage NGOs, communities, and research
institutions on potential and observed climate geampacts and extreme events.

Make resources available for investing in adaptimanagement especially in developing
countries.

Develop disaster preparedness and recovery systerdusing forecasting, early warning and
rapid response measures.
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Management:

1. Include adaptation to climate change in the managewbjectives and strategies of conservation
areas.

2. Create robustness and flexibility within consemwatareas to allow for the management of
ecosystems and their services in addition to spex ieonservation interest.

3. Enlarge conservation areas w here appropriate.
Create and restore buffering zones and habiatiosos@und conservation areas.
5. Implementex-situconservation and translocation strategies if appsgp

WWEF (2003). A user's manual for building resistance and resitiee to climate change in natural
system shttp://assets. panda.org/dow nloads/buyingtime_udfe.p

Wheat is resilience building in response to climatehange?

Increasing the resilience of a natural systemsisaadard goal of conservation; intact ecosystems
have more resources for withstanding stressesredsing the resiliency of ecosystems and plan our
protected areas in response to the threat of dictainge fals into three broad categories:

1. Protect adequate and appropriate space

Ecosystems with high biodiversity and those thaintam crucial structural components are
thought to recover more easily from climatic dibamces. Traditional conservation methods such as
creating protected areas, whether in terrestriaharine areas, wil thus have another ustification
the next several decades. It will become incregsimgportant, however, to take into account
projected impacts of climate change when designéng protected area systems, and to expand spatial
scales through buffer zones and corridors to agiep migration. In particular, planners shouldkloo
for climate refugia-areas that experience lessgddiman others. Planning reserves will now require
an eye for potentially dramatic future changesratgrted areas; thinking about not only current but
future configurations of habitats, communities, @dsystems. Managers will need to be even more
strategic, creative and flexible in designing prtiten strategies to address traditional land uses,
existing threats, and alko climate change stresm@secting not just space but functional groups,
keystone species, clmatic refugia, and multiplerphiabitats within a biome to provide adequate
representation is essential.

2. Limit all non-climate stresses

Clmate change is not occurring in a vacuum. T heeemyriad stresses affecting natural systems,
including habitat fragmentation, overharvest, inwasspecies, and pollution. A limited body of
research on nteractions between climate and noratd stresses suggests synergistic responses. To
support ecosystem resilience you must reduce tmebawuof simultaneous insults faced by that
ecosystem. Fortunately many stressors are morbylomatrollable than climate change. In a marine
system this may mean establishing “no-take zoreséduce fishing pressure and associated habitat
destruction. In a freshwater system this may regimiting the concentration of toxic substances in
effluent from an upstream industry. It may meangrting alpine watersheds by limiting extraction of
water by downslope agriculture and cities, or lingitharmful grazing practices in grasslands. Ferest
could require limiting fragmentation from road ctiastion and logging. None of these tasks are easy,
but they are approachable on a local kvel anddbayincrease the overall resilience of the system.

3. Use active adaptive management and strategy tess

Gien uncertainty about the exact nature of ecesysinpacts of and responses to climate
change, effective management will require a resper@nd flexible approach. The success of various
conservation approaches should be continually esasd, and approaches adjusted as new
information becomes available. In instances whepacts are relatively clear, active intervention to
increase adaptive capacity coupled with monitormgiecessary. Such intervention may include
assisted migration or reintroduction of species)-cioemical control of pest or dsease outbreaks,
prescribed burning or other fire management stiedédp lessen the impact of increasingly severe and
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frequent wildfires, controlling nvasive species atecreasing nutrient-enhanced run-off nto marine
and freshwater ecosystems. Where extinction imtikkis nevitable,ex situconservation of species
via the collection of germplasm, seedbanks, gardssaria or zoos can be used as an option of kst
resort. Regardless of the management strateggoimig- monitoring is essential to assure that astion
are truly of the “do no harm” variety. Monitoringittv adaptive management sets upiansitu
experiment, providing data for modification of mgament strategies and allowing for exchange of
resuls between protected areas for better straegylopment world-wide.

Ramsar Convention on Wetlands (2002). COP8 DOC. 1Climate change and wetlands: impacts,
adaptation and mitigation.
http //www.ramsar.org/cop8/cop8 doc 11 e.htm

Adaptation options

Adaptation options and their mplementation arestéimongly dependent on institutional capacity
in the region or country. Specfifically, institut@ncapacity includes both financial and human
resources as well as the political will to addrédss adaptation options for climate change. Such
political will can often be related to the natiowarrent and future socio-economic development and
the current extent of the country's exposure imalk change. The potential for adaptation is more
limited for developing countries, which are progetto be the most adversely affected.

Adaptation options should be considered within alldramew orks for sustainable development
and should not conflict with the wise use of wetlenHowever, given the inertia in some wetland
species and functions, the development of adaptaidions may not result in rapid responses. In
addition, there is also likely to be instiutionaértia. For example, implementation of management
plans may be on aten-year cycle, and that cofiddtathe planning and implementation of adaptation
options.

Monioring of adaptation options should be congdeto be an essential feature so that the
overall adaptive framework, which should be respenso the changes being observed either as a
resuk of the adaptation measures or some othtrdéacan be modified as needed.

Potential adaptation options are ako lmied bg teomorphology of the system: the
evolutionary time frame of the dynamics of the egsican limit some options. For example, a coastal
low -lying w etland system that is relatively youngdahas a dynamic substrate and channelling system
has fewer adaptation options than an older and stalde system. In addition, adaptation options for
wetlands subject to climate change and sea lesel mave on the whole not been extensively
addressed in the IPCC Third Assessment Report.

A major component of adaptation that needs furtdiéention is assessment of the actual
vulnerability of wetlands and wetland species amttfions to climate change and sea levelrise.

Where adaptation options have been addressed dheyusually been linked to established socio-
economic imperatives, such as the locations oesgtints, infrastructure, and economically important
production. In many cases the adaptation opticrisde protection of the coast by physical strucure
accommodation of change, retreating from vulnerabdas, or simply dong nothing. In some cases,
however, it may become necessary to take actiyes steprotect wetlands. This could occur where
large numbers of people rely directly on non-manmetands in the coastal zone or where the
wetlands provide goods and services required byplpem urban areas. Foremost amongst such
services are fish products and fresh water. Howeasgeathes e goods and services are often uncosted or
not n the possession of powerful vested interasttherwise influential groups, i is likely thlitle
active ntervention will occur.

In some instances, the wetland habiats could beated or become re-established, akthough t is
likely that in many cases this option will be liedt by major natural and infrastructural physical
constraints.

The recent IPCC 2001 reports suggest a small nuaflganeric potential adaptation options that
can contribute to the conservation and sustaina®#ef wetlands:
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i) Design of multiple-use reserves and protecteghskvhich incorporate corridors that would allow
for migration of organisms as a response to clincéiBnge. The response of some wetland species
(both animak and plants) to climate change coald lbange expansion or poleward movement of the
species. Some of these may be invasive specidsfative and alien) and could impact on the system
especially through changes n the hydrology. Adapteoptions in this case would have to include
truncation of potential corridors or control of asive species to limit the expansion of more
competitive native or alien species, especialho imtetlands that may be small and have high
endemism.

i) Expansion of aquacukure to relieve stress atumal fisheries, despite the fact that much past
aquaculture has led to the loss of wetlands anthmdespecies. Such options should be implemented
only if they could demonstrate a reduction in pues®n existing wetlands.

ii) Poleward transportation of less mobile aquatjsecies across watershed boundaries to cooler
waters.

iv) Specific management in some ecosystems whialld ceduce pressures on wetlands. For
example, in the wetlands n the Arctic, economersification could reduce the pressure on widlife
Rotational and decreased use of marginal wetlapsisecially in semi-arid areas, could reduce
wetland and wetland biodiversity loss.

v) Integration of land, water and marine area memagt with the aim of reducing non-climate
stresses upon wetlands, for example through remuofifragmentation of water systems, reduction of
land-based pollution into marine systems such eal eefs, or reduction of invasive species.

v Use of water control structures for some wellanin order to enhance particular wetland
functions and address water management ssues, asuskcuring long-term water resources for
wetland conservation. It is unlikely that such stegould be taken independently of other water
management decisions, such as those that willtaiféagation and potable water supplies, and they
should form part of integrated river basin and wedsource management.

vii) Develbopment of 'setbacks' for coastal andagste w etlands, perhaps linked with moves to direct
sediment to specific places.

viii) High priorty management actions in wetlarttist are valuable and likely to be lost or degraded
including the implementation of wetland rehabiltet and restoration projects. Wetland creation
could also be usefully undertaken, but possiblyinohany cases where existing infrastructure limits
both the area and processes that support partiseland types or functions.

Other adaptation options which could benefit w eldanoncern the more efficient use of natural
resources and the removal of policies and finamo@ésures that work against the maintenance, and
even the creation, of wetlands.

There are likely to be negative repercussions éoiip adaptation options. Examples include:

i) The active transportation of aquatic speciesbatter-adapted” warm water species poleward -
historical evidence suggests that this could raauhe extinction of local wetland species anddar
changes in ecosystem processes and structurgtraée@nomic consequences.

i) Interactions resulting from increased stockimgd relocation of recreational and aquacultural
endeavours.

ii) Other negative effects related to secondagsgures from new hydrologic engineering structures.

There also may be co-benefits of adaptaton messufer example, the development of
infrastructure against sea level rise in a lowgymoastal system could result n economic gains,
akthough the relative expense of structures sugtoes and trading centres that arise are unlitely
have been costed within the context of climate ghan
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Adaptation options for sector/system dependent onetlands
Water

> Increase water-use efficiency with “demand-side” nagement (e.g., pricing incentives,
regulations, technology standards).

» Increase water supply, or reliabilty of water syppwith “supply-side” management (e.g.,
construct new water storage and diversion infresire).

» Change nstitutional and legal framew ork to fagiék transfer of water among users (e.g., establish
water markets).

» Reduce nutrient lbadings of rivers and protect/aergmstreamside vegetation to offset
eutrophying effects of higher water temperatures.

\74

Reform flood management plans to reduce downstfésmd peaks; reduce paved surfaces and
use vegetation to reduce storm runoff and increater infiltration.

» Re-evaluate design criteria of dams, levees anat atfrastructure for flood protection.
Food and fibre

» Change timing of planting, harvesting, and othenagement activities.

Coastal areas, marine fisheries

» Prevent or phase-out development in coastal andlagnable to erosion, inundation, and storm-
surge flooding.

v

Use “hard” (dikes, levees, seawalls) or “soft” (&feaourishment, dune and wetland restoration,
afforestation) structures to protect coasts.

» Implement storm warning systems and evacuatiorsplan
» Protect and restore wetlands, estuaries, and flaibdto preserve essential habitat for fisheries.

» Modify and strengthen fsheries management ingitstand policies to promote conservation of
fisheries.

» Conduct research and monitoring to better supptetiated management of fisheries.

Various restoration, remediation and preventionioast are currently used in wetland
management, especially to address salt water intru® degradation of wetlands. The cost of this
often long-term management action is such thabitillvbe an unlikely option for future widespread
application.

Ramsar Convention on Wetlands (1999)Wetlands and climate change: exploring collaboratio
between the Convention on Wetlands (Ram sar, Ira@i71) and the UN Framework Convention on
Climate Change.

http://www.ramsar.org/key unfccc bk gd.htm#2

Adaptation strategies to adverse effects

Management of natural resources is characterizetidoyeed ta@ontinuouslyadapt to changing
circumstances through a learning- by-doing approlacthis sense, adapting to a changing climate has
many similarities with other aspects of naturabteses management.

Adaptation in the context of climate change camdfened as a deliberate management strategy to
minimize the adverse effects of clmate changentmnce the resilience of vulnerable systems,cand t
reduce the risk of damage to human and ecologigstems from changes in climate. Wetland
rehabilitation can be a viable altemnative to flemhtrol and dredging efforts designed to cope with
larger and more frequent floods, possibly assat iatith climate change.

The wulnerability of societies to clmate changed ahe vulnerabilty of specific types of
wetlands, play a decisive role in the degree toclvithe development of adaptation strategies is
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needed. With respect to wetland and water resquneasagers have given less attention, thus far, to
strategies that cope wih increasing variations ehahges in climate. Elements of an adaptation
strategy should not only involve physical alterasidn the management system, but also technological
and nstitutional changes that can deal with chapgonditions.

The ability to adapt will vary from country to cduyndepending on the available human and
financial resources. Adaptive capacity is furthefuaction of socio-economic, political and legal
conditions that vary widely between countries. Duelimited human and financial resource
availability poorer countries will have lower adaptcapacities to cope wih the effects of cimate
change. They may benefit, though, from having ohiiced a lesser degree of alteration in ther natura
systems.

3.2 European guidance

Huntley (2007). Climatic change and the conservation of Europeanodiversity: towards the
development of adaptation strategies.

Adaptation strategies must take account of:

Y

Species’ spatial response to climatic change.

v

The need to facilitate, rather than to hinder, gdove through species’ populations to enable the
adaptive component of their response to climatangk.

» Species’ individualism and the consequent impermamef species assemblages and ecosystems.
» The vitalrole of protected areas in any successfaptation strategy.

» The absolute need to render landscapes ‘permdaldgecies as they adjust ther spatial patterns
of distribution.

In order to achieve this, and to be effective, éalagm strategies must incorporate:
» Re-evaluation of the management goak of proteutess.

» The need to maintain kegal protection for protecexhs that in future may not support the species
or ecosystems that led to their intial designation

» Avre-evaluation of the concept of a ‘native’ spscie

> Implementation of management, of protected aredstla® wider landscape, that will facilitate
species’ potential future range changes.

» Measures designed to minimise loss of intra-spegénetic diversity, especially that component
of such diversity concentrated near the ‘trailidge of species’ European distributions.

» Measures designed to facilitate community and estesy changes.

» Management practices designed to facilitate ecesystynamic processes upon which realisation
of community and ecosystem changes often depend.

» Continued protection and appropriate managemesxkisting protected areas.

» ldentification, using a ‘coarse filter’ approactigaps in the existing network of protected areas.

» Augmentation of the existing protected areas nkvi@maxim ize representation of the range of

combinations of envionmental conditions and phglsiabitats, as well as to mhnimise the
occurrence of large spatial gaps in the netw ork.

» Implementation of appropriate management of theewihndscape and devebpment of a
landscape structure that will facilitate spec igstsal responses to climatic change.

» Exploitation of buffer zones to enhance the effestéss of protected areas.

Y

Develbpment of landscapes that provide functioedliorks of habitat ‘stepping stones’ ensuring
connectivity between the protected areas that foiin the majpr nodes in these functional
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networks, the ‘stepping stones’ being of varyinzgsiand separations and providing appropriate
representation of the range of physical habitatsadteristic of the landscape.

» Implementation of management of the ‘matrix’ of twier kndscape in ways that are less
ntensive and that favour the maintenance or erd@maaat of fine-scale heterogeneity.

v

Exploitation of existing, and development of nemcentive schemes for landow ners that promote
the desired lower intensity land management, iseedine-scale heterogeneity and provision of
habitat ‘stepping stones’.

In addition, adaptation strategies must recogmisedontinuous corridors are neither a necessary
part of achieving landscape connectivity nor a leiadiption in most parts of Europe on the scale
necessary to render them an effective respondenaiic change.

Adaptation strategies also must recognise the so@match between viable buffer zones and
species’ potential spatial responses to climat@angh; buffer zones are valuable n enhancing the
effectiveness of protected areas, but offer littlenothing specfically in relation to adaptatiom t
climatic change.

In addition to the implications outlined above the development of adaptation strategies, such
strategies also must have a number of furthebat&s.

In relation to species’ dynamic and individualistiesponses to climatic change, adaptation
strategies must also:

» Implement management of both protected areas &mppieg stones’ that accelerates community
and ecosystem transformation.

\7%

Implement management, especially of protected atbhaswill maximize populations of rare or
threatened species found therein, even in the afasées near the ‘trailing edge’ of a species’
range where t is unlikely to persist in the longam but where elements of the species’ intra-
specific genetic diversity important to its abilfty adapt to climatic change elsewhere in its range
are likely to be concentrated.

v

Combine and balance the foregoing requirements.

v

Develop a new holistic approach to the legal framwor the protection of an overall functional
network of protected areas and the associatedpsiggstones’ required to render the landscape
permeable, taking a continental scale view rathar & national focus.

Adopt the concept of a ‘potential native’ speciesl @rovide equivalent protection for all such
species.

In relation to the importance of maintaining andrenting the existing protected area netw ork,
adaptation strategies must also:

» Address as a matter of urgency the need to amentkgfal basis for the designation of many
protected areas so as to ensure continuity of gioteof these sites that will be vital to any
successful adaptation strategy.

» Take the steps necessary to increase the extetteoprotected area in order that the often
conflicting management practices required to fiatdi change, on the one hand, and to maximise
populations of rare and threatened species, aotliee, can be accommodated.

Y

Target increases in the extent of the protected sweh that the additional area, whether in the
form of extensions to existing protected areasfadolitional newly designated protected areas,
offers the greatest flexibilty and potential fopegies to adjust their distributions within the
landscape in response to climatic change, e.gdbing areas that extend to the highest elevations
in the local landscape, that offer a high degretejpdgraphic diversity, that maximise the range of
physical habtats represented and/or that maxintige extent of the physical habitat and
ecosystem that is dominant within the landscape.
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> In relation to the requirement to ensure conndgtiof the protected area network through
appropriate management of the wider landscapetatitapstrategies must also:

» Take the steps necessary to retain as many ableoskihe remaining fragments of unaltered or
semi-natural habitat in the landscape, especialyestern Europe, in order that they may serve as
‘stepping stones’ and contribute to rendering dmeldcape permeable.

v

Make the necessary provisions to encourage thé@red habitat ‘stepping stones’ in landscapes
where past land management practice has led t@lbence of sufficient suiable patches of
unaltered or semi-natural habitat that may be meshégy this purpose.

» Ensure that the legal protection afforded to sgeajiplies wherever in the landscape that may be
present, and that the default status of specigbalsthey are protected from disturbance or
destruction w herever they may occur.

European Commission (2006)Halting the loss of biodiversity by 2010 and beyondttp //eur-
lex.europa.euw/LexUriServ/site/en/com/2006/com2026.68n01. p df

The European Commission's Communication "Halting tthss of Biodiversity loss by 2010 -
and Beyond: Sustaining ecosystem services for huwelhbeing" is a commiment to prioritize
biodiversity and a recognition that existing effanteed to be stepped up to achieve the goal and mee
the following two commitments: to halt the losshibdiversity by 2010 and restore natural systems,
made by EU Heads of State and Government in 20@fl tarsignificantly reduce the rate of
biodiversty loss worldwide by 2010, made by wdddders in 2002.

The Communication outlines the evidence of contiguind accelerating loss of biodiversity and
the related decline in ecosystem services and iegplahy this loss matters — acknowledging the
intrinsic value of nature but stressing ako thenemics. A central message of the Communication is
that biodiversity — at the level of ecosystemscigzeand genes — underpins the supply of ecosystem
services for our prosperity and well-being; i.@éunais working for us.

Attached to the Communication is an EU Action Ra2010 and Beyond. It identifies four key
policy areas for action: 1) biodiversiy in the ER), the EU and global biodiversity, 3) biodiversity
and climate change and 4) the knowledge base. Tierityp objectives are specified in relation to
these policy areas, addressing most important diakéind species; actions in the wider countryside
and marine environment; making regional developnmote compatble with nature; reducing
impacts of invasive alien species; effective iriEomal governance; support to biodiversity in
international development, reducing negative impaaft international trade; adaptation to climate
change; and strengthening the knowledge base.

Eurosite (2006). Biodiversity sites and climate change: Eurosite teraent of Orleans
http 7//www . eurosite-natur e.org/IMG/pdf/orleans etaent en.pdf

In adapting biodiversity conservation to addregsithpacts of climate change on biodiversity,
Eurosite calls for:

» Early adaptation measures to increase the resdliehoature sites against the impacts of cimate
change; this to be achieved by developing adapti@eagement strategies and practical actions,
and by reducing other pressures on features aestte

\74

The management of nature sites additionally mustramodate the nhevitable changes resulting
from climate change, especially the shifting digtrion and abundance of species responding to
the changing locations of suitable climatic condsi

» Nature sites to be managed as interlocking, mytsafjpportive networks; and as climate change
and its mpacts intensify, site-specific conseostobjectives and management should develop
across aw ider geographic context.

» Conservation planning and management to be uneertak the kndscape scale, to reduce
fragmentation of areas of natural and semi-nahahltat and accommodate and facilitate shifts in
species’ distributions.
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More land, including all areas of high conservatialue as well as areas currently of lesser
biodiversity value, to be managed for nature coasem.

» _Advancement and sharing of knowledge and bestipeasith regard to climate change including:
impacts on sites and species of conservation irapoget site management techniques; monitoring;
and the strategic development of nature siesamtttape scale approaches.

v

The necessary funding and other resources requredsure the effective functioning of nature
sites to conserve biodiversiy in the face of ctinehange to be allocated across the European
Union, in recognition both of legal and moral dstte protect and conserve biodiversity and the
econom ic and social benefits that biodiversity jutes.

EEAC (2005). Biodiversity conservation and adaptation to the iamgps of climate change
http //www.eeac-net.org/workgroups/cont framel0.htm

Summary

Biodiversity loss is being exacerbated by climdiange and this is hindering the European Union
commitment to achieving the Gothenburg target dfiftathe loss of biodiversity by 2010. Whilst
mitigation measures to reduce greenhouse gas emssare essential, adaptation measures are also
required to minimise the risk of loss of plant aamdmal species. Synergies should ako be developed
between biodiversity conservation and adaptatiahnaitigation policies in other key sectors.

As we will be subect to at least 50 years of clina change that we cannot prevent, we will
have to adapt to its unavoidable impacts.

Adaptation is concerned witkeducing the vulnerabilty of human and naturateyss toc imate
change. In biodiversity conservation, this shoodanplement other activities to reduce pressures
arising from,for example, habitat fragmentation, land use chaogerharvestingpollution, urban
expansion and invasions of alispecies. The ‘precautionary principle’ should bBeyaconsideration
in this context. Activities that promote adaptat@brbiodiversity to climate change can also contigbu
to its conservation and sustainable use and to sabtainland management, and vice versa.
Conservation of biodiversitgand maintenance of ecosystem structure and functiagontribute to
climate adaptation strategies by maintainiegosystem resilience and thereby minimising
vulnerability toclimate change.

European Union biodiversity policy (in relation to adaptation)
The EEAC wishes to:

A. Emphasise the mportance of policy integration d@ry kectors, especially agricukure, forestry,
fisheries, water, transport, energy, built develepimrural development, economic policy, trade,
human health, and regional and spatial planningctoeve sustainable use of natural resources
and reduce pressures on biodiversity (Malahide &fg9s

B. Draw attention to the importance of extending core®n planning across whole landscapes,
haking net lbss of habitat, enhancing ecologicahnectivity to reduce fragmentation and
recreating ecosystems on a large scale (Pan-Europedogical and Landscape Diversity
Strategy; Article 10, Habitats Directive).

C. Support the establishment of a coherent networlveafine Protected Areas (Johannesburg
Commitment) and take due account of biodiversigaastal zone and marine management.

D. Recognise the need for resilient ecobbgical systéersestrial, freshwater, coastal and marne)
wih high quality genetic diversity, which will bfgr perturbations and accommodate, or adapt to,
change and to work to achieve this through appdinabf the ecosystem approach (Decision
VII/11 adopted by the 7th Conference of the Patiethe Convention on Biological Diversity
2004).
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Adaptation of biodversity conservation to climatechange
Furthermore, the EEAC:

E. Affirms the importance of assessing the observatlnjected impacts of climate change on
biodiversity within the context of the dynamism duadctionality of ecosystems, of distinguis hing
betw een natural ecological succession and fundtjpnogesses and climate-driven changes, and
of adapting targets and establishing biodiversitlidators to help shape policies for biodiversity
and integrate biodiversity needs into other pdicie

F. Affirms the benefits of early action to build resilce and help ecosystems adapt sustainably to
climate change (this may have the added advantdggng more cost effective).

G. Recognses the need to strengthen partnershipscapdcities (governments, management
agencies, practitioners and other stakeholderadirg) scientists) for addressing climate change
and adapting conservation of biodiversity to itpaats.

H. Recognises the need to identfy best practice amtdnmnicate advice and guidance on
antic pating the impacts of climate change and fdating sustainable options for adapting land
and water management to these changes.

3.3 National guidance
3.3.1 UK guidance relevantto biodiversity conse nteon

Smithers et al. (2008). England Biodiversity Strategy: climate change adapdn
principles.

Five main adaptation principles are fundamentaldoserving biodiversity in a time of rapid
climate change:

Tak e practical action now -We cannot wait until the evidence demonstratestgreartainty, as
delay will result in more severe impacts, fewerilatde options for action and increased costs of
damage and intervention (Stern, 2006). Existingseoration efforts are insufficient and there s a
need to act now with greater vigour to:

- Conserve existing biodiversity.

- Conserve Protected Areas and all other high quiadibyjtats.

- Reduce sources of harm not linked to climate.

- Use existing biodiversity legislation and internatil agreements.

Maintain and increase ecological resilience ncreasing the resilience of species, habitats and
ecosystems to the impacts of climate change, witl the widest range of biodiversity to survive and
adapt. It s vital to continue and extend curefirts to:

- Conserve range and ecological variability of habieend species.
- Maintain existing ecological networks.

- Create buffer zones around high quality habitats.

- Take prompt action to control spread of hvas vec#Es.

Accommodate change Both gradual change and extreme weather eventshafe the places
where species occur. There is a need to:

- Understand change is inevitable.

- Make space for the natural develbpment of rivers @asts.

- Establish ecolbgical networks through habitat megton and creation.
- Aid gene flow.
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- Consider the role of species translocation anditexeenservation.

- Develop the capacity of institutions and administea arrangements to cope with change and
learn from experience.

- Respond to changing conservation priorities.

Integrate action across partners and sectors The scale of adaptation required demands that
biodiversity conservation s integrated with otleerd-use activities. There is a need to:

- Integrate adaptation and mitigation measures.

- Integrate policy and practice across land-use s&cto

- Build and strengthen partnerships.

- Raise awareness of benefits of the natural envieotho society.

Develop knowledge and plan strategically We have to plan for the future with available
information, developing techniques that will enabdeto move forward with actions that we will not
regret whatever the future may bring. Whilst maniritp both the impacts of climate change and the
effectiveness of adaptation.

- Undertake vulnerability assessments of biodivemsitgl associated ecosystem goods and services
wihout delay.

- Undertake scenario planning and implement no regietons.

- Pilot new approaches and monitor.

- ldentify potential win-wins and ensure cross-seatkmow kedge transfer.
- Monitor actual impacts and research likely futunpacts.

- Research knowledge gaps with stakeholder partioipat

Natural England (2008).Climate change policy.
http //natur alengland.communisis.com/natur alenglhog/d ocs/N E97. pdf

An integrated approach to climate change

Natural England believes that there is a need foringegrated approach to clmate change,
addressing both adaptation and mitigation in otdet human responses to climate change do not
exacerbate the impacts experienced. The urgend fare action to mitigate climate change
fundamentally stems from the limited capacity of oatural environment and natural processes to
adapt to rapid climate change. An integrated agagrdo climate change is essential to ensureithat,
the pursui of targets to reduce greenhouse pofiutiecision makers do not lose sight of what the
utimate goal of this activity 5 — to secure owtural environment and the social and economic
welfare it delivers for the future.

T he focus of climate change policy both internatiynand domestically has been on strategies to
reduce greenhouse pollution. However, it is noweptarl that adaptation is a criical strategy to
complement pollution mitigation. This does not imy avay diminish the need to maintain the urgent
focus on mitigation to limi future dangerous climahange.

A national framework for action

Adaptation cuts across sectors and disciplineshdit a clear national framework for action,
there is a major risk that adaptation responseatitiest be ad hoc, and at worst lead to confiictin
outcomes.

Natural England will need to make a major contriuto the development and implementation
of such a framework to ensure the development sifistainable approach to adaptation, based on a
healthy and resilient natural environment and whietognises the potential for many of the issues
that would have implications for the natural enmirent.
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A national adaptation strategy for the natural envionment

A central element of any national framework woulkd to be an adaptation strategy for the
natural environment. This would assess the riskhéonatural environment and communicate the
potential impacts of climate change. It would adadline key priorities for actions to help people
prepare for change. A consistent and credible retlogy for assessing the risk to the natural
environment from climate change is needed, whichifarm planning and decision-making.

Adaptation principles

Natural England believes that the following keynpiples are important n the development of
adaptation strategies for the natural environmeatiserving existing biodiversity, particularly on
protected sites should be at the core of adaptstiategies; adaptation strategies need to be loased
a landscape-scale approach n which protected areaa key part; adaptation strategies should seek
to build resilient natural systems and processes tommodate climate change; adaptation strategies
should be developed using the best currently eblailavidence; uncertainty of the nature and extent
of impact of clmate change and its impact on tmral environment should not be a reason to delay
action which will provide benefits for the naturahvironment; adaptation strategies should be
dynamic and be refined in light of effective mornitg of both the response of the natural
environment to climate change and strategies tease resilience; adaptation strategies should seek
to reduce habitat fragmentation by increasing leapls connectiviy and permeability; adaptation
strategies should increase peopk’s understandlitige ampact of climate change and lead to prattica
action.

Policy
» Climate change adaptation strategies need to leel lmasa clear set of agreed principles.

» Adaptation strategies need to be developed fomrtbst vulnerable landscapes, ecosystems and
habitats.

Adaptation strategies need to be developed thrdeghonstration projects at arange of scales to
enable learning.

\7%

Hopkins et al. (2007) Conserving biodiversity in a changing climate: gaidce on building
capacity to adapt.

Summary of the guiding principles on building tlapaciy to adapt biodiversity:

1. Conserve existing biodiversity The richness of future biodiversity, in a chamggivorld, will
depend upon the diversity we conserve today:

i. Conserve Protected Areas and other high qualititdtab These areas wil remain important
because they have characteristics that wil coatitaufavour high biodiversiy: e.g., low-
nutrient sails.

ii. Conserve range and ecological variabilty of habiend species. It is impossible to predict
which localities will continue to have climatic abtions suitable for a given species or
habitat; by conserving the current range and véitiglwe will reduce the probabilty of all
localities being lost, although some losses willnawitable.

2. Reduce sources of harm not linked to climate Climate change is one of many threats to
biodiversity and by reducing other sources of have will help natural systems maintain their
biodiversty in the face of climate change.

3. Develop ecologically resilient and varied landscape By ensuring landscapes remain varied,
and allowing space for physical processes to tdkeepwe will increase their ability to retain
biodiversiy:

i. Conserve and enhance local variation within siteb leabitats. Maintaining diversity in the
landscape in terms of features such as vegetatigetisgre, slope, aspect and water regime will
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increase the chances that species whose curretdtHzdcomes inhospitable will be able to
spread locally into newly favourable habitat.

ii. Make space for the natural development of rivexs @ests. Changing rainfall patterns and
rising sea levels will affect our rivers and coass allowing natural processes of erosion and
deposition to take place we will increase the gadefor wildlife to naturally adapt to these
changes.

4. Establish ecological networks through hahitat protetion, restoration and creation. Some
species wil need to move some distance from tteirent locality if they are to survive climate
change; creating new habitat, restoring degradéitdtaor reducing the intensity of management of
some areas between existing habitat, will encouitzige

5. Make sound decisions based on analysi®ddopt an evidence-based approach which recognises
that biodiversity is constantly changing:

i. Thoroughly analyse causes of change. Not all ghanly be due to climate change and by
thoroughly analysing the causes of change we ddhtify those situations where clmate-
change adaptation is needed.

ii. Respond to changing conservation priorities. Reduteview conservation targets to ensure
resources are directed towards genuine conservationities as some species increase, others
decline and habitats change in character.

6. Integrate adaptation and mitigation measures into onservation management, planning and
practice. When reviewing conservation management plansidemshe impacts of climate
change —for example more frequent summer firesflands — and make changes as appropriate.
Where they can be identified, reduce release @hdn@use gases to the atmosphere.

Hopkins et al. (2007) Conserving biodiversity in a changing climate: gaidce on building
capacity to adapt.

Summary of the guiding principles on building tlapacity to adapt biodiversiy:

7. Conserve existing biodversity The richness of future biodiversity, in a chaaggivorld, will
depend upon the diversity we conserve today.

i.  Conserve Protected Areas and other high qualititdiab These areas will remain important
because they have characteristics which will coetito favour high biodiversity: e.g., low-
nutrient soils.

ii. Conserve range and ecological variability of habitnd species. It is impossble to predict
which localities will continue to have climatic ahtions suitable for a given species or
habitat; by conserving the current range and viitiglwe will reduce the probabilty of all
localities being lost, although some losses willnaesitable.

8. Reduce sources of harm not linked to climate Climate change is one of many threats to
biodiversity and by reducing other sources of have will help natural systems maintain their
biodiversty in the face of climate change.

9. Develop ecologically resilient and varied landscape By ensuring landscapes remain varied,
and allowing space for physical processes to tdkeepwe will increase their ability to retain
biodiversty.

i. Conserve and enhance local variation within sireslebitats. Maintaining diversity in the
landscape in terms of features such as vegetatiootwe, slope, aspect and water regime
will increase the chances that species whose ¢uradnitat becomes inhospitable will be able
to spread locally into newly favourable habitat.

ii. Make space for the natural development of rivets @asts. Changing rainfall patterns and
rising sea levels will affect our rivers and coasgs allowing natural processes of erosion and
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deposition to take place we will increase the paaefor wildlife to naturally adapt to these
changes.

10. Establish ecological networks through hahbitat protetion, restoration and creation. Some
species wil need to move some distance from tteirent locality if they are to survive climate
change; creating new habitat, restoring degradéitdtaor reducing the intensity of management of
some areas between existing habitat, will encouitéige

11. Make sound decisions based on analysifidopt an evidence-based approach which recognises
that biodiversity is constantly changing.

iii.  Thoroughly analyse causes of change. Not all ahanly be due to climate change and by
thoroughly analysing the causes of change we dalhiify those situations where clmate-
change adaptation is needed.

iv.  Respond to changing conservation priorities. Rar¢yuieview conservation targets to ensure
resources are drected towards genuine cons ervatimnities as some species increase, others
decline and habitats change in character.

12. Integrate adaptation and mitigation measures into enservation management, planning and
practice. When reviewing conservation management plansigenghe impacts of climate change —
for example more frequent summer fires and floodsme make changes as appropriate. Where they
can be identified, reduce releas e of greenhousss gaghe atmosphere.

Hopkins et al. (2007) Conserving biodiversity in a changing climate: gaidce on building
capacity to adapt.

Summary of the guiding principles on building tlapacity to adapt biodiversity:

13. Conserve existing biodversity The richness of future biodiversity, in a chamggi orld, will
depend upon the diversity we conserve today.

i. Conserve Protected Areas and other high qualititdiab These areas will remain important
because they have characteristics which will costito favour high biodiversity: e.g., low-
nutrient soils.

ii. Conserve range and ecological variability of habitand species. It is impossble to predict
which localities will continue to have climatic ahtions suitable for a given species or
habitat; by conserving the current range and viitiglwe wil reduce the probabilty of all
localities being lost, although some losses willaesitable.

14. Reduce sources of harm not linked to climate Climate change is one of many threats to
biodiversty and by reducing other sources of have will help natural systems maintain their
biodiversty in the face of climate change.

15. Develop ecologically resilient and varied landscape By ensuring landscapes remain varied,
and allowing space for physical processes to tdkeepwe will increase their ability to retain
biodiversty.

i. Conserve and enhance local variation within sireslebitats. Maintaining diversity in the
landscape in terms of features such as vegetatiootwe, slope, aspect and water regime
will increase the chances that species whose ¢uraediitat becomes inhospitable will be able
to spread locally into newly favourable habitat.

ii. Make space for the natural development of rivets @asts. Changing rainfall patterns and
rising sea levels will affect our rivers and coa@g allowing natural processes of erosion and
deposition to take place we will increase the paodéfor wildlife to naturally adapt to these
changes.

16. Establish ecological networks through hahitat protetion, restoration and creation. Some
species wil need to move some distance from tteirent locality i they are to survive climate
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change; creating new habitat, restoring degradéitdtaor reducing the intensity of management of
some areas between existing habitat, will e ncouttdge

17. Make sound decisions based on analysifidopt an evidence-based approach which recognises
that biodiversity is constantly changing.

v. Thoroughly analyse causes of change. Not all aghanil be due to climate change and by
thoroughly analysing the causes of change we dalhiify those situations where clmate-
change adaptation is needed.

vi. Respond to changing conservation priorities. Rargyuteview conservation targets to ensure
resources are directed towards genuine cons ervatimities as some species increase, others
decline and habitats change in character.

18. Integrate adaptation and mitigation measures into onservation management, planning and
practice. When reviewing conservation management plansigenghe impacts of climate change —
for example more frequent summer fires and floodsme make changes as appropriate. Where they
can be identified, reduce releas e of greenhousss gaghe atmosphere.

Mitchell et al. (2007). England Biodiversity Strategy — towards adaptatido climate
change.

The EBS climate change adaptation workstream mentizare identified four key principles for
adaptation to climate change, aimed at reduc ingevabilty and managing for uncertainty:

\74

Reduce direct impacts.
Reduce indirect mpacts.

Increase resilience.

vV V Vv

Accommodate change.

These are generic principles and their practicplicgtion can be summarised as six measures for
adaptation:

Y

Direct management to reduce impacts of climate gdnan

\7%

Promote dispersal of species.
Increase availablke habitat.

v

v

Promote conditions for ecosystem functioning.

4

Optimise sectoral responses to climate changeidoliversity.
» Continue to reduce pressures not linked to climaeage.

In addition three key underpinning requirementsbienahese measures to be developed and
implemented:

1. Monitoring and surveillance - of change in populations and communities andfabeors that
control them, is critical for:

» Understanding the response of ecosystems, habiteisspecies to climate change and other
pressures that may exacerbate this response.

» Providing data for use in model develbpment anthigswhich wil improve capacity to predict
future change.

» Assessing effectiveness of policy and managemespgonses. Monitoring is integral to an
adaptive management approach: it provides thedkat ning from experience and responding to
emerging trends.

2. Development of the evidence baseit is important to improve understanding of fhrecesses
that drive change, and to develop the capacitgriechst future change.
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3. Knowledge transfer and communication specialist knowledge needs to be made available t
policy makers and managers in order to inform thiscision making, and researchers and other
specialists need to understand what informatiomedpuired to inform those decsions. Scientific
concepts need to be presented in a simple, sti@glard way that is accessible to the wider public.

Adaptation measures
Direct management to reduce im pacts of dimate cgen

Specific interventions or changes in management redyce adverse impacts of climate change
on aspects of biodiversity (these can be site bapedations for localised effects, or they can be
applied across wider areas) by:

N~

» Reducing competition (grazing regimes, preventipigead of competitor species or even direct
removal of competitors) may allow threatened sgeigersist.

N

» Manipulating microc limate, by modifying vegetatib@ight or canopy structure.
Promote dispersal of species:
» If species approaching their climatic limis canmalapt to the new cimate and cannot be

maintained in their present locations by managentieaey will only survive if they move into new
areas where the climate is suitable.

Y

Dispersal of this sort can take place at a rangescafles: northwards movement between
geographical regions, altitudinal movement and pdsslocal movement between different
microclimates (such as slopes of different aspects)

Increase available habitat

> Increasing habitat size needs to be viewed, almgypmomoting dispersal, as part of a ‘landscape
scale approach'.

> Increases in habitat area can be achieved by exmatite area occupied by existing habitat
patches and by increasing the number of discretesanf habitat.

» An important aspect of increasing area is to irseethe range of soil types and topographical
variations in microclimate covered by a habitad iregion.

» Restoring degraded habitats or creating new afdzabdat.
Promote conditions for ecosystem functioning:

» Nutrient and water cycling and energy transferswal as interactions between species, such as
pollination and competition.

» Ecosystem functioning is not usually susceptibledicect intervention, but environmental
conditions can sometimes be manipulated to propastic ular processes.

> Biodiversity and ecosystem function are linked gnotecting species from other pressures will
also tend to protect some ecosystem processes.

Optimising sectoral responses to climate changebiodiversity:

» Responding to climate change is necessary in nidwey aspects of society as well as biodiversity
conservation.

» This will require policy guidance, for example tddrm the planning system, but also a process of
education and knowledge transfer.

Reduce pressures nat linked to climate change:

N~

» Populations and communiies already threatened by pressure are almost always more
wuherable to others. Some of these pressuresedatvely well understood, subject to less
uncertainty than climate change and can be addtessee drectly than climate change impacts
themselves.
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» Controllng one factor also reduces the impachefdther.

» Over-grazing, herbicide use, cessation of manageemh habitat destruction. A reduction in
these types of pressure often provides quick wns.

Walmsley, C.A. & Harley, M. (2007). Conclusions and the implications for policy and
practice.
Planning for the impacts of climate change on biedity requires adaptation strategies that

maintain and enhance and strategies which acconenoaich actions should seek to maintain and
enhance connectivity by:

» Conserving and restoring where possible all serirabhabitats, not just a representative sample
of sites in protected areas.

» Targeting habitat creation to buffer semi-naturabitats from the negative effects of adjoining
ntensive land use.

» Extending the area of semi-natural habitats, eafedn parts of the country where they are
concentrated.

» Increasing the ability of biodiversiy to move a&solandscapes by making intervening
agricultural, forestry or urban areas more perneeabdl less hostile to widlife, rather than simply
linking fragmented semi-natural habitats througi green corridors.

Underpinning principles for adaptation are:

\74

Protection of existing biodiversty, including peoted areas and other wildlife habitat of high
value

» Reduction of other sources of harm, such as pafiutinappropriate habitat management, and
over-exploiation of resources (e.g. water abstractnd agricultural intensification)

» Develbpment of ecologically resilient landscape®ugh establishment of ecological networks,
conservation of local variabilty, and integratiof practical adaptation measures into protected
area management.

RSPB (2007).Climate change, wildlife and adaptation: 20 toughugstions, 20 rough
answers http :/mwww.rspb.org.uk/Images/climatechange20goesti tcm9-170121.pdf

The overall objective for the nature conservatienta in the UK must be to conserve and
enhance biodiversity by enabling wildlfe to sueithrive and adapt to the conditions imposed by a
changed climate. To achieve this, the Governmianild work to achieve:

» Resilient populations of wildlife in healthy haltg¢a

» A massively increased area of land managed foramwiental benefits....At least 20% of land
(all land protected by law for its nature valueysph similar amount to provide buffering and
inkage) should be managed with biodiversity a®r@ objective, in some cases alongside other
activities. Outside this, all our land should deisome environmental benefit.

» A countryside more permeable to widlife, with kiegbitat features present across all farmed,
forested and urban landscapes.

> Biodiversity conservation and sustainability sategls built into the adaptation plans of other
sectors.

Gregory et al. (2006). The conservation of genetic diversity: science apdlicy needs in a
changing world. INCC report no. 383.
http://lwww .coe.fi/user data/jncc383 weh. pdf

Principles of genetic conservation that can be camioated to policy-makers and practitioners:

» High levels of genetic diversity within populatioase almost always desirable to ensure that they
are genetically sustainable.
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Adaptability i correlated with diversity and shoblde an important driver for conservation in
response to environmental change.

» Genetic diversity is broadly correlated with popioka size, hence conservation should seek to
maintain or create large populations.

v

Low levels of genetic diversity are detrimental gopulations when they lead to inbreeding
depression but can be of special scientific inteesxd may indicate ongoing evolution and
speciation.

» Gene flow between populations is desirable but oceag be required where small populations
have been solted for a long period and local t@tiap may be swamped.

» Action to increase kndscape permeability for grex&@s may be bad for another but what is good
for most species should take precedence.

Woodland Trust (2005).Position statement: climate change.
http//www .woodland-trust.org.uk/campaigns/brieSmgore /climatechange. htm

There is an urgent need to implement adaptatiabesfies to conserve and create landscapes that
will be welcoming to wildlife in a time of rapid ichate change. The urgency s because of the stcale o
action required and the timescale needed for haltitadevelop to maturity. Such strategies have to
focus on whole landscapes rather than on individites. Moreover by making natural systems more
resilient, not only will biodiversity benefit butuman society will also benefit from the ‘services’
which natural ecosystems provide such as floodefrelealthy soils, carbon sinks and future
sequestration, water quality and renewable natesalurces. Woodland, as the most widespread semi-
natural habitat in the UK, is uniquely placed to as a key component of a more sympathetic and
receptive landscape for widlife in the face ofridte change.

Developing resilient natural systems in the faceliohate change requires landscape scale action.
Much of this is sound conservation practice thaobges even more relevant in the face of climate
change. In terms of woodland and wildlife this msea

» Conserving all seminatural habitats not just agsgntative sample of sites.
» Restoring all woodland and semi-natural habitatet@d with non-native conifers.

» Targeting habitat creation in areas where thergréatest potential to put woodland on a
sustainable footing, namely in the greatest exjstoncentrations of ancient or semi-natural
habitats.

» Buffering semi-natural habitats from negative dffeof intensive land use and extending their
core area.

» Reducing the intensity of the ntervening landpeactices betw een seminatural habitats in order
to increase the ability of biodiversity to move@&s landscapes; this in turn means:

v

Reducing air and water pollution.

\7

Improving soil management.

» Limiting herbicide and pesticide inputs.

» Re-establishing more gentle transitions from ottt biato another particularly at woodland edges.
» Creating more natural green space within urbamenmwients.

Brooker and Young (2005).Climate change and biodiversity in Europe: a revieof
impacts, policy responses, gaps in knowledge andiéxs to the exchange of information
between scientists and policy makers.

With respect to biodiversity conservation, adaptattrategies would be designed to enable the
maximum biodiversity resource to persist within ttoetext of a changing climate. Some of these
adaptations might be autonomous, i.e. systems mdsmp to climate change without any active
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management intervention. This could include spediggersal and colonisation of new areas or in situ
evolutionary responses. In contrast planned adeptatvolves active intervention and management,
for example promotion of dispersal by the developtm@ habitat “corridors” or the more strategic
design of landscapes to facilitate the movemespeties

Development of adaptation strategies for biodiversy conservation:

» ldentifying those ecological systems that are mragterable to climate change (including semi-
natural and fragmented habitats) will be a key $tepards developing adaptation strategies,
providing opportunities to increase resilienceadlegical systems to climate change.

» The first steps toward outlining how adaptatiomistgies might be implemented need to be taken.
We must ask how such strategies will trans late adtivities “on the ground”.

» Once inttial adaptation and miigation strategies biodiversity conservation during climate
change have been formulated they should then béaenme and supplemented by the appropriate
data to refine them as needed.

» The existing networks of protected areas will beriical component of adaptation strategies.
There is a need to take a more flexible and adagproach to management of protected areas,
both in terms of improving their ecological conmatt to create a more permeable landscape and
in terms of assessing their capacity to cope wWwithimpacts of clmate change.

» Development of “first-step” adaptation strategiemuld enable an assessment of w hether existing
biodiversity conservation policy is adequate tobdméhe activities needed to protect biodiversity
during climate change. International cooperationtois ssue is important in some areas,
especially with respect to the dispersal of spde@e/een administrations. This poses a challenge
for existing, locally determined land use and reseumanagement planning.

» Despite the growing scientific evidence, ineffeetdommunication and institutional inertia means
that there & still a lack of policy response timete change impacts on biodiversity. There & a
need for interdisciplinary research to address dbeelopment of policies that can deliver
conservation goals on a broad geographical scalefanthe development of an institutional
framew ork capable for delivering appropriate indees for stakeholders to conserve biodiversity.

Summary of priority activities:

> ldentifying vulnerable ecosystems including assesgmf migratory routes.

» Research to enable the design of adaptation sigatege.g. how do w e create resilient ecosystems
within a permeable landscape?

» Implementation of adaptation strategies associaittdther monitoring and ongoing refinement

\74

Assessment of the protected areas approach witeicontext of climate change — how will
existing areas cope and how might they be integjrate an ecological network?

Assessment of whether existing biodiversity legistaencompasses activities needed to adapt to
climate change mpacts.

\74

» Guidance on effective, shared approaches for $ptizelopment that incorporates the likely
impacts of clmate change on biodiversity and irdbgs ecological knowledge nto the planning
process at different scales.

Robinsonet al.(2005).Climate change and migratory species.

Adaptation to the effects of climate change is llikeo require a multi-benefit ecosystem
approach. Thus, t is much more likely that conagon goals will be achieved if they are part of
ecosystem management with wider aims such as fkwdmanagement, coastal protection or
reducing deforestation, all of direct benefit t@ timhabitants of the areas concerned, as well as to
wildlife. The ecosystem management approach ofCtbevention on Biological D iversity provides
many of the mechanisms for these potential adaptatdlutions, but this approach requies the full
cooperation of allthe stakeholders involved, pattrly, the local inhabitants.
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Adaptation: Implications of climate change for the management and conservation of marine
mammals, turtles, fish, cephalopods and plank ton

Marine mammals Management and conservation measures need to nakeadcount the
potential changes in range and changing requrenanimarihe mammals. The adverse effects on
breeding habitat may be reduced by creating prteateas for the remaining habitat, i it can be
identified. However, the main method for adaptinogchange in the wider environment will be to
manage human impacts on the resources requiredatigearmammal species through some form of
ecosystem based management.

One way to protect marine mammals would be to deségnarine protected areas (a.k.a. ‘no take
zones’) for the prey of marine mammals as well aime mammal species. However, the ideal
location of such areas is likely to change overetirand this wil require different legislation than
those currently used. For example, there need® ta degree of flexbility in the establishment of
protected areas for marine mammals, such as Spe@at of Conservation (SAC), to take into
account the potential shift in range and needsafa mammalk with climate change.

Turtles - Protective measures for marine turtles need tludiecthe protection of current and
potential nesting beaches and minimising humancieduhabitat degradation, such as coastal
developments. The nature of this degradation, ndmpact on turtle populations, may shift with
climate change, and research and conservationigmhieed to be flexible to adapt to such changes.
Reducing the threats faced by sea turtles, sudggsharvesting, egg predation, fishing, by-catch,
pollution, marine debris, boat traffic and lightliption, also need to be addressed at both glatl a
local levek.

As for all marine species, climate change is lkigyresult in range shifts and distributional
changes in abundance. This wil result in a shgftiegional focus for conservation (e.g. turtles are
becoming much more frequent in UK territorial wsjer

Fish -Fishing activities and fisheries management nedsttable to respond to regional changes
in local population abundance and distribution Wwhinay be driven by the timing of life-history
events (such as spawning, migration etc.) and épissvents. The designation of marine protected
areas (a.k.a. “no-take zones”) for marine specidsneed to be flexible to take into account the
potential changes in their distributions over tiamd space, with clmate change.

However, protective and conservation measuresnoeillbe able to solve many of the problems
faced by marine mammak as aresult of climate ghamd therefore the mitigation of greenhouse
gases to prevent temperature increase may be hheahntion.

3.3.2 OtherUK guidance

De fra (2008): Adaptation Policy Framework
http://www .defra.gov.uk/e nvironme nt/climatechanagapt/pdf/adapting-to-climate-
change.pdf

Driven by the Department for Environment Food anddR Affairs (Defra), the recognized key
priorities for adaptation for the UK over the n8&tto 50 years are:

*  Water resource management.

» Coastaland river flood defence.

*  Enhanced resilience of buildings and nfrastructure
*  Management of widlife, forestry and agriculture.

»  Co-ordinated approaches to planning.

The UK Government has now set up the Adapting im&é Change (ACC) Programme, to bring
together the work already being led by Government the wider public sector on adaptation in
England, and to co-ordinate and drive forward #hweetbpment of the Government’s work on adapting
to climate change in the future
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UK Climate Impacts Programme http:/Avww.ukcip.org.uk/index.php

The UK Climate Impacts Programme (UKCIP) helps oiggtions to adapt to inevitable climate
change. While it's essentil to reduce future gneese gas emissions, the effects of past emissions
will continue to be felt for decades. Since 1999CQUP has been working with the public, private and
voluntary sectors to assess how a changing climdieaffect. construction, working practices,
demand for goods and services, biodiversity, serdielivery and health.See annexes 1 and 2 for
further detail

UK Environment Agency's Climate Change Adaptation $rategy (2005/7)
http//www .environment-
age ncy.gov.uk/commondata/acrobat/adaptation stya@¥83410.pdf

The Environment Agency (EA) out a systematic apgimofor embedding climate change
adaptation the EA's core business planning, progidi strategic framework for assessing climate
risk, building adaptive capacity, identifying ada@n options and ensuring coordinated delivery.
Work to date has focused on priority business arsash as Flood Rsk Management, Water
Resources, Freshwater Ecology, Water Frameworlciee Waste, Land Quality and Monitoring.
Examples of activity underway include:

» The next revision of National Flbod Risk Assessnf#tFRA) wil include new climate change
science and forthcom ng scenarios from the UK Qbintiapacts Programme (UKCIP08).

» Revised climate change allowances in Flood Riskr&ppl guidance, nhcorporating regional
variations.

» A map of river flows up to 2050.

» Anassessment of the climate vulnerability of atidBversity Action Plan species.

4

Project to examine how waste management sitesbeiliffected by future climate change and
how better management practices may alleviatenttreds ed risks this poses for the environment
and human health.

Influencing the development of agri-environmentesibs to include options for w ater efficiency,
rural Sustainable Urban Drainage Systems and Isettemanagement.

The EA Climate Change Adaptation Strategy (2008klilds on the previous strategy launched
in 2005 and sets out a systematic approach for ddibg climate change adaptation into the
Environment Agency's core activities, providing @ategic framework for assessing climate risk,
building adaptive capacity, identifying adaptatioptions and ensuring co-ordinated delivery. Key
elements of the strategy include:

» Al policy functions to have developed an AdaptatAztion Plan by April 2009.

» Development of a Climate Change Adaptation Progranbyn April 2010, fully integrated with
the new Corporate Strategy, also due by April 2010.

» Establishment of a Climate Change Programme Baoeddite and oversee delivery.
» A rolling programme of adaptation in action casel&s and projects.

> Publication of a major report in 2009 on adaptation

> Development of an Adaptation Advocacy Plan.

3.3.3 Othernational guidance

For information on other national guidance congden compiling this report, please see Annex
1 (MACIS 2008), Annex 2 (Iglesiaat al. 2008) and Annex 3 (Bern Convention 2008).
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Extracts from WP4: Pdlicy options to preventminimise negative impaotsbiodiversity

Deliverable 4.1: Policy analysis for biodive rsity nder climate change, Apiil, 2008 Review paper of relevant policy and policy tre nd&i,

sectoral), current policy-related research andréusgenarios across selection of MSs and at EU den development of assessment framew orks

and policy-linkage framework. Dr Jake Piper, ElzdgbWilson.
Selection of Member State policy documents on clin@change and biodiversity (Update of policy docunmgs - Feb 26 2008)

Note that the table identifies not all climate amstrategies in each country, but those stratetiyigs which appeamost focussed on biodversity

Me mber | date Policy documents Comment
State
Austria 2002 Climate Strategy 2008-12 klima:activ http://www.accc.gv.at/ = Austrian Climate Portal
(MITIGATION) Feb 08: klima:aktiv newsletter, plus klim:actiinate
Key ministry: Federal Ministry of Agriculture, Festry, Environment protection programme.
- -_____|.and Water Managemewww lebensminsterium.at | ... ...
Regional policies and measures
Bulgaria 2004 | Second National Action Plan on Climate Change 2005-8 http://www.moew.government.bg/home e.php?actiorréul
s&id=44 Covers activities/policies for all economic tees,
and indication of funding
Denmark Ministry of Environment http://www.mim.d k/
and Danish EPA "Milpestyrelse miww.mst.dk
2003 Proposal for a Climate strategy for Denmark Concerns C@emissions, and mitigation
From 2005: Work on preparing adaptation policy eahlogue of
impacts.
__________ - ___.|.Strategy under preparation (planned for 2007)_ _ _ __ | ..
20077 | Summary of the Danish Government's Strategy for Climate see update by country.

Adaptation
http://glwww.m st.dk/homepag e/defau t.asp?Sub=http:/fg www.m
st.dk/transportuk/01000000.htm

Refers to nature and nature management. Ment@nslars,
EIA, activities to improve resilience of nature amvironment
plus risk analysis and risk management. Also, mayb
“safeguarding” land for future biodiversity usafentions
‘reservations in plannng”
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Finland 2005 National Strategy for Adaptation to Climate Change. (to 2080) Addresses biodiversity: principles and objectzed
(see section 2.2 for more details) timelines, but no locations or targets
http://www.ymparisto.fi/
France 2006 National adaptation strategy for the consequences of climate Addresses biodiversity (cross-cutting theme) Qhjes and
change ONERC strategies (in general terms) across sectors.odations,
timelines or targets.
2006-7 | Territorial Climate Plans (regional and local level) Some mention of general adaptation (for heatwalres,ght,
flooding) but not biodiversity.
Germany | start: | German National Strategy on Adaptation to Climate Change Work on this started 2007. The first stage wilBbgompilation
2007 and evaluation of existing knowledge on climateaatp
across all relevant sectors and on possible adaptaeasures
for consultation in 2008. Nature conservation télone of the
_______________________________________ sectors considered. | . _.___._.__
~ | Lander level: Two examples for studies carried out:
Some states (e.g. Baden-Wirttemberg, Hessen, Tbiirsachsen,
Bayern) have completed studies on the regional atspa climate "Impacts of climate change on water-related ecesyst, an
change, including conservation concerns. In soatesstadaptation | R+D-project in Sachsen (peatland areas) which ifdht
strategies are also currently under developmenmie have been expected impacts and possible measures
completed yet. Brandenburg: research on ways to prevent impacts of
increasing drought on its large-scale protectedsarespecially
the Spreewald Bio-sphere Reserve (
spreewald@ lua.brandenburg.de
Greece Ministry of Environment National report on climate change “coming soonabsite
http://www.minenv.gr/4/41/e4100.html (Feb 08)
Italy Ministry of the Environment and care for Bioersity Documents only on environmental sustainabilitylelit
www.minambiente.it reference to climate change (06/07)
Italy’s Third National Response to the Frameworkwamtion
http://www .conferenzacam biamenticlimatic 2 007 .igit-1T/ on Clmate Change (2003) deals wih emissions and
lists “hotspots” for biodiversity impacts in fotes mitigation
Climate conference held in Rome in September 200 Envt Min. nothing else on website: Feb., 2008
Conference “manifesto” makes some ref to biodivgrsi
Netherlan | 2004 Nota Ruimte (5th National Policy Document @atil P anning) Identifies impacts, proposes rafian
ds 2006 Regional example: Noord-Holland Water Manag@rRlan 2006- Recognition of CC impacts on water (availabilitipofding)

2010
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2006 Climate strategy: between ambition and kealit (Englsh summary seen) emphasis on flooding issues
(Scientific council for Government Policy
http//www.wrr.nl/content. jsp ?objectid=3638
Portugal ICN: Instituto da conservacao da naturez Research example: SIAM project: Scenarios, ingact
http://portal icn.pt/ICNP ortal/ vP T/ adaptation measures - Project report:
Comisséo para as AlteragBes Climaticas - essgntigtiigation. http://www .siam .fc.ul.pt/S IAMExecutiveSummary. pdf
Plan for Energy Efficiency (2007)
National Strategy for Conservation of Nature anod®ersity (2001)
Spain National Adaptation Strategy on CC and Acktan Essentially an Action Plan for R&D, includes bioatsity
www.mma.es/portal/secciones/cambio_climatico/ateasaticas/imp
actos_cc/pdf/pna v3.pdf
Climate Action Plan for Andalucia 2007-2012 Mitigation programme with R&D and mention of adauta
Estrategia Espafiola De Cambio Climético Y Energfepia Spanish Strategy for Climate change and Clean Energ
Horizonte 2007- 2012 -2020 Mitigation and adaptation measures, plus cleangyner
Update to UNFCCC indicates some funding for adajmtat
measures.
Sweden 2002 Swedish climate policy (bill)
UK UKCIP (UK Climate Impacts Programme, sponsore®BFRA) Example of research under UKCIP: Monarch (Modelling
National and regional strategies for adaptatiorkingesome reference Natural Resource Responses to Climate Change): a
to biodiversity. Research programme preparinprteal reports. synthesis for biodiversity conservation Wamsley, etal.
www.ukcip.org. uk 2007
Adaptation policy framework under preparation tocture roles and
activities of relevant organisations - governmett, Example of regional impactassessment studies: REGIS:
Regional impact studies Regional Climate Change Impact Response Studiesin
East Anglia and North West England.
A Government agency - Natural England - with oesgibilities for Managed realignment of coasts
biodiversity is preparing a campaign for a “Natibsatial vision”
which will nclude spatial planning for adaptatimnclimate change
2007 England Biodiversity Strategy Review for C@vailable from Defra

website: http://lwww.defra.gov.uk/wildlife-
countryside/resprog/findings/ebs-clmate-change. pdf
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Annex 2

Examples of adaptation strategies and actions in Hape taken from the UNFCCC

SBSTA, Nairobi, 2006.

(Iglesiaset al.,2008http://ec.europa.eu/agriculture/analysis/extertimlate/final _en.pd)

Adaptation action

| Status

Austria

Change of cropping patterns and agricukural mamage strategies.

Under develbpment

Water-saving or more efficient rrigation technigue

Under develbpment

Development of new cultivars with extended growehigus, multistress
resistance and improved water use efficiency.
Belgium

Under development

Coastal areas: Sigma Plan for flood protection @ordrol (including nev
controlled flooding zones).

Under implementation

Cyprus

Adaptation strategies to combat w ater shortage.

ofbgg

Introduction of severe water restrictions on dofineshd agriculture w ate
supplies.

Under development

Implementation of irrigation programmes accordiogrop heeds.

Under development

New and improved irrigation systems.

Under develampm

Finland

National Strategy for Adaptation to Climate C hangeéaptation measur
identified as immediate (2005-2010), short-term1(22030) and longd
term (20302080). Immediate: planning of water services, stingeof risk
sites, preparation of general pldms risk sites, construction of irrigati
systems for agriculture; shddgrm: improve preparation for exceptio
situations and regional agperation, increase discharge capacity of d
improve dam safety and re-evaluate design dischaggemajor das,
restrictions on water use; lbgrm: adapt national plans to climate cha
effects and improve climate forecasting

Ongoing

Fiveyear research programme to support the implementadf the
National Adaptation Strategy: 15 projects in forygsagriaulture, spatig
planning, built environment, floods, drought anddiersity were starte
in 2006.

Ongoing

France

National observatory on climate change impacts (BNE collects
information from research and informs policy makérxluding loca
communities) on impacts, vulnerabiliy and adaptati

National adaptation strategy.

Ongoing since 2002

Published 2007

National adaptation plan.

Under develbpment

Assessment of costs of impacts and adaptatiortianahlevel.

Under develbpment

Germany

KomPass: ‘Competence Centre’ on climate changedisgand ad aptation Ongoing

National Adaptation Strategy.

Under development

Klimastudie Brandenburg: guidelines on improvenwnandscape w att
balance and impacts of moderate clmate change emi-atual
ecosystems, managed forests and agricultural yields

Ongoing

INKLIM (Hesse): assessment of clmate change ingaotil 2012 an
possible adaptation measures in different sedtwrkiding agriculture.
KLARA (Baden-Wuerttemberg): assessmeht limate change impacts |

Ongoing

Completed

vulnerable sectors, including agriculture.

Hungary
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Adaptation action

Status

VAHAVA project: coordination, publication/dissemiian and expel
debates on climate change issues.
New Vasérhelyi Plan: emergency reservoiengl upstream and midd
Tisza sections to enhance flood safety. Focus awodflcontrol|
conservation and environmental protection, ecasouwiagroecologica
farming, rural development.

Under development

Under development

Italy

Establishment of a National Action Plan @S, 1999) and a Nation
Commitee to Combat Desertification.

Ongoing

National plan for irrigation: specific funds ardoahted to alleviate th
effects of extreme events (including droughts).

Ongoing

Rural Development Plan: the National StrategicnPilecludes specfi
measures for water quantitative protection, espigd@ “improvement of
agricultural sector and forestry competitivenessti denvironmental an
rural areas improvement”.

Ongoing

CLIMAGRI climate change and agricukture project: pioved the
knowledge of linkages between agricukure and dénmehange. Focus ¢
climate change impacts, but with a view to supponlementation o

response measures and draw recommendations fortaiadap Subt

projects: 1. Climatic analysis and futureeserios; 2. Italian agriculty|
and clmate change; 3. Drought, desertification amaer resource
management, and 4. Data dissemination and comnbionica

Completed 2001-2004

Latvia

Project ASTRA: developing policies and adaptatibatsgies for climie| Ongoing
change in the Baltic Sea region (2005-2007).
Risk management conception in agriculture (2007). ndad consideration

Malta

Draft National Rural Development Strategy for theripd 20072013;
recognises the impact of inundation, increased rask flooding,
deterioration and erosion of soil, acceleratingeddégation processes, |
well as damage to the landscapes, agriculture achad husbandr|
operations and to natural terrestrial and mariresystems with loss |
biodiversiy. Also highlitnts the likelihood of future water shortages
outlines priority actions to be undertaken in orfderagriculture to aday
to climate change.

Under development

PRODIM: a transnational Interreg Il fiBnded project to develop
comprehensive pro-aceévmanagement plan to combat drought and
scarcity in droughprone areas of the Mediterranean region, with qaleti
reference to the iskands and coastal areas.

Under implementation

Government is planning a major flood relief projimt Birkirkara, which
will involve the catchment of storm water comingrfr Mosta, Naxxal
Iklin, Attard and Balzan, its storage in gallerdes its use for irrigation L
farmers.

Under consideration

Netherlands

National Spatial Adaptation Strategy to Climate @jexbeing develope
by national government in cooperation with w atgrshregional and loc|
governments. Focuses on the effects of climategghamthe Netherlang
under the main themes: safety (against floodingle environmeni
biodiversity and economisectors. Strategy is stressing the need for 4|
adaptation to climate change and is using leadigtiples in order t
adapt. Also stresses the need for a transitionimdtbciety (aw areness ir
action). National government will agree the natisteategy and a natior]

adaptation agenda in 2007.

Under development
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Adaptation action

Status

Agricultural sector has respons bility to cope watimate change: farme
should optimise ther production process througbicgs about what 1
produce and where. Government has apettive task to provid
akernatives through science and make instrumémsie proof. Adaptin
to changing conditions is to a large extent norawmlicultural practice
Dutch farmers have been highly successful in dsioaggiven that the
have adequate technical training and financialuess.

Ongoing

Dutch government and the agricukural sector redagEeement on a st
guarantee for insurance policies for damage asudtref heavy rainfall i
2004: sector no longer applies for government corsggon in the case
an extreme event. Crop damage caused by heawaltaisf now ar
insurable risk in the Netherlands.

Ongoing

Water managers throughout the Netherlands (Rijkenstaiat for the larg
river, lake and coastal water systems and thenagWater Boards for tH
smaller backw ater systems) are currently develogdfeptation strategie
aimed at rearranging the spatial design of the landscape t@rare its
flexbility to retain and store freshwater surpkisat times of hig
precipitation and/or peak river discharges and, at the sange &énmhancin|
flow capacities of the river systems to ensurerthdilty to cope with
higher peak discharges.

Ongoing

Portugal

National Adaptation Pln for the Water Resourcaesddeintegrated witl
the National Climate Change Adaptation Plan and #ve generation ¢
River Basin Plans.

Under consideration

Research and development efforts on climate chanlijpate chang
impacts and adaptation.

Ongoing

Several ad-hoc specific measures in the licgisbnd use managems
and infrastructure domains that enhance the cdsradaptation capacity|

Under implementation

Implementation of several new irrigation schemeisape or collective.

Under implementation

Rehabilitation of existing irrigation setmes to mprove irrigatig
efficiency.

Under implementation

Groundw ater abstraction for animal husbandry iughd conditions.

Under implementation

Portuguese National Action Programme to Combat rMisaEion:
includes soil and water conservation;aeery of areas most threatened
desertification; research, experimentation andusiiffn; ensuring th;
desertification is ncluded in development poligyplantation, monitoring
and assessment.

Ongoing

Romania

National Action Plan on Climate Chand®(5): highlights the need for
Action Plan on Adaptation by 2007.

Under consideration

National sectoral research programme: to assessafl@magrazlimatic
potential and establish favourableness for the eraps in order to initiag
a sustainable nmagement system i the agricukural domain acco
current climate and climate change scenarios. Addaboration o
specialized agricultural systems with referencelimatic regions, takin
into account their vulnerability to extreme eveatsl impacton vegeta
production, whilst considering changes in crop ayst and structur
obtaining new genotypes with high tolerance to eerie events, annuy
planning and establshment of crops, including tppecies and hybric
with different vegetation periods.

Under consideration

New agroelimatic mapping ‘AGROCLIMA ROMANIA’: identification

and classification of vulnerable areas to extr enests.

Under consideration
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Adaptation action

Status

Implementation of ‘drylarming’ technologies in the most vulnerable al
to drought: to develop crop schemes with better limitative clig]
tolerance.

Under consideration

Use of wind energy for irrigation of drought vulable areas.

Under implementation

Attitude Code for Farmers: specialised assistanediceted to locg
communities regding the adaptation of technologies and agricull
practices to climate change. Chapter 3 containef biéscription o
practices, benefits and dangers. Topics includeasw land use, wat|
management in agriculture, disease and pests.

Ongoing

ACCRETe ‘Agricuture and Climate Changes: how to Reducen#n
Effects and Threats’: assessment of climate chengacts on agriculturg
Recommendations for good practice to miigate &ffe€ climate chang:
to combat drought and desertification, and on igfic water use i
agriculture.

Under implementation

Climate neutral land use patterns: improve landagament approach
and planning at local, regional and national scale.

Under consideration

Agro-meteorological programme: monitoring of metdogicalparameter
and agro-meteorological parameters for the mosbiitapt crops. Irsitu
measurements of soil moisture and observation eh@logical change
Use of simulation models for crepeather relationships to assess
impact of climate change on Yeand plant water use. Use of GIS
remote sensing to determine spatial variabilty agfometeorologica
parameters. Research and elaboration of case stal@#ed to climat
change impacts on agriculture and the environnibraining of agro
meteorology specialists and dissemination of infaiion to endusers an
decision makers.

Under  implementatio
/ongoing

Code of good practice: crop rotation, drop pinggétion, feri-irrigation.

Under development

Slovenia

Strategies for flood and drought tigétion under National Environmen| Ongoing
Programme: determination of risk areas and regulaif land use.

Span

National Adaptation Programme to Climate ChangeAEQ). Ongoing

Coordinated research programme between national m@egiona
governments on climate change impacts and adaptatio

Under development

Sweden

Commission on Climate and Vulnerability: interteised adaptati
guidelines.

Published Oct 2007

United Kingdom

Adaptation Policy Framework: cmdination of adaptation activiti
across UK Government, involving comprehensive cagerof sectory
coherent approach across departments, levels arigoent, and widg
public sector; provision of strategic drection,thwut duplication o
existing efforts; definition of roles and reggdilities; provision of soun
evidence base for decisiomaking; identification of threats aj

opportunties.

Ongoing
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| Adaptation action Status

UK Climate Impacts Programme (UKCIP): set up in712&d funded b| Under implementation
the UK Department for Environment, Food and Rurffbibgs (Defra),
UKCIP helps organisations assess how they mighffeeted by climaty
change, so they can prepare for its impact. BasdtleaUniversity o
Oxford, UKCIP works with stakeholders/partners aod-ordinate
research - based on stakeholders’ needs - on limatelchange will hay
an impact on their activities, and ways in whickeythcan adapt {
minimise these impacts. UKCIP provides a bridgeveeh researche
and decision-makers in government organisationdasiiess.

‘Preparing for a Changing Climate in Northern Ireland’: the reé| Under implementation
examines the impacts of climate change and idestifie threats af
opportunties together with the adaptive strategiequired over 1
different sectors.

UK DEFRA Sustainable Aggulture Climate Change Adaptatii Under implementation
Research Programme: to initiate preparation ofrredt@&e agriculturi
optons and other response measures, includingnatiee crops
cultivation methods and pest, weed and diseas eodont

Rural Clmate Change Forum: a stakeholder forumchaired by { Under implementation
DEFRA minister that provides advice on climate derand rural lan
management, ncluding adaptation and managingntipadts of climat
change.

Strategic review of the ipacts of climate change on land manageme| Initial review completed
England and Wales: conducted by the Environmenhége

Agricultural Change and Envronment Observatory EAD: funded by Under implementation
DEFRA and others, it provides evidence for policaking on he range o
environmental issues for agriculture. One of timesais to look at the link
between the changes observed in farming practices a@serve
environmental changes, including adaptation to atinchange. ‘Farme
Voice’ survey 2006 (part of AEO research programme) include]
chapter on adaptations as a result of climate eéhang

Vale of Evesham Project: specifically exam ning itmpact of an extren| Under consideration.
weather event (heat wave of 2003) on farms in thke\éf Evesham ar]
the measures that farmers took in response.
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Synthesis of national biodive rsity adaptation actities from: Bern Convention ‘Group
of Expe ts on Biodive rsity and Climate Change’, 208.

Albania

Identification and implementation of adaptation regpponse measures in Drini
- Mati River Deltas

Gef through the UNDp together with cost sharingrfrthe Government ¢
Albania have funded the project preparatory phdd€ R: "Identification and
implementation of adaptation response measuresiin DMati Deltas” which
aims to to build adaptive capacties in the DiMati River Deka areas in ordg
to protect vulnerable ecosystems and local liveliso

Armenia

Second National Communication: single out thoseasarand ecosystems
Armenia, which are not included in specially proéetareas, but have in thg
structure biodiversity species of global and/oriamet! importance, and sugge
adaptation measures aimed at those species inrtinecf management plans f
those territories.
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Bulgaria

No specific biodiversity adaptation activities reasx.

Czech Republic

In 2004 the Ministry of the Environment of the ChaeRepublic release
National Program to Abate the Climate Change Ingpacthe Czech Republ
(http://www.env.cz/AlS/web-en.nsf/pages/Climate Giean

The program includes main policies and measuresefimcing greenhouse g
emissions as well as adaptation strategy. It has bgaluated in 2007 with
special view to the assessment of the effects htdog measures implementg
since 2004. The evaluation should be approved é&¢ivernment soon.

Adaptation measures that can positively influeniogibersity: soil protectior
(against erosion and other land degradation), abhabitat and native speci

O O

a
ed

eS

protection, supporting natural processes in eces\st measures against the

expansion of invasive alien species or water ceursstoration.

There are two projects on adaptation to climatengban the Czech Republjc

taking place currently. The aim of one of thenvigibwnscale global models
regional conditions of the Czech Republic and ab@late concrete measures
water management, agricuture and forestry sectdr®e second projed
addresses adaptation measures in small forestageareas/river basins with
special view to water management in those ecosyst@&esults from thes
projects are expected in a 5-year term.

(0]
n

Denmark

An overall national strategy for adaptation to elim changes (“Strategi fq
tilpasning til klimaagendringer i Danmark”) was labed by the Government
March 2008. T he strategy describes a number aétinits to be implemented Q
the various sectors during the next decade.

Among the climate adaptation tools relevant in ratmanagement the strate
emphasizes:

1) restoration of certain river-valleys to thetstaf natural extensivel
managed wetlands; 2) targeting the use nature gbimbe orders, detaile
planning related to the NAT URA 2000 and Water fraraek directives, natur
restoration and grant schemes in order to increesgical connectiviy in th
fragmented Danish landscapes; 3) an action planvesive species will includ
analyzes of the need of efforts related to theatknthanges in order to preve
negative consequences of existing or possible neasive species.

(OB AR =
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France

No English translation.

Germany

The project “Protected Areas in Germany under Glataange — Risks an
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Policy Options” s ongoing and set to run untilyd@l009. This project wil
produce among other things ecological risk assassmwith regard to th
conservation targets of selected protected area&eammany and aims
formulate concrete steps towards necessary adaatalko at the nationgl
scale. So far, methods have been developed fontldelling of habitat changes
and for assessing risks to species, regionalisedaie scenarios have been
developed for the selected protected areas and limgdef plant and bir
distributions has been undertaken. More informatian available at
http J//www. pik-potsdam.de/f orschung/aktuelle-fonsetisfelder/klim awirkung-
vulnerabilitat vme/schutzgebiete/index html?setglang e=en

At the federal level, a National Strategy for Adajsn to Climate Change |s
currently being develbped. The process is coordihaby the Federal
Environment Minstry and the strategy s expectetde¢ drawn up and consute¢d
upon by the end of this year. Nature conservatidh e one of the sector
considered in the strategy.

Latvia

Norway

A new Climate Change Adaptation Policy is undeppration. l

The Faculty of Geography and Earth Sciences ofuhigersity of Latvia as
partner was involved in the INTERREG Il B projé@ieveloping Policies &
Adaptation Strategies to Climate Change in theiB&ea Region" (ASTRA|
(2005-2007). The main objective of the project weassess regional impacts|of
the ongoing global change in climate and to devslogtegies and policies fo
climate change adaptatiomww.astra-project.org
A Norwegian strategy for climate change adaptatidhbe developed as part of
a five year national climate adaptation programnmetvstarted in 2007. A
Norwegian follow up to the Artic Climate Impact Assment will be published
in 2009 and will include impacts on ecosystemslaodiversity. The
Directorate for Nature Management has recentlyplubd three reports on
climate change and adaptation, a database on elechange effects on
biodiversity and is strengthening its national naring of climate change
impacts.

=

Serba

No specific biodiversity adaptation activities redsx.

Spain

The National Plan for the Adaptation to Climate Change (NPACC)is
the reference framework for the coordination of aglivities related to th
evaluation of impacts, vulnerability and adaptat@c limate change in Spain.

D

Its main objective is the integration of the ad@ptato climate change in the
planning strategy of, initially, fifteen sectorsdamystems through a series |of
Work Programmes. Under the first Work Program, phierity sectors and
activities considered are the generation of redictimate scenarios and the
evaluation of the impact of climate change in wagsources, coastal areas and
biodiversity.

The Ministry of Environment started in 2006 thepameation of a project t
assess the impacts of climate change on biodiyesstl to make nformed
decisions on practical adaptation actions and messurhe main objective ¢
the project is to assess the impacts and vulnéyabfl biodiversity to climate
change, as well as the adaptation measures redaigaevent biodiversity los
related to climate change.

(=
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Sweden

The Commission has analysed how the climate of $wethy develop over tt
next hundred years. Important aspects that haveibeestigated are
vulnerability to floods, lndslides and storms.regtrial, marine and freshwatey
ecosystems will face great upheavals, and theolob®mdiversity may increase.
T he commission propose various measures to reducerability and adapt
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society to long-term climate change and extremetveeavents.
T he reporthttp://www .sweden.gov.se/content/1/c6/09/60/02/ 4id@é¢. pdf

Nordic nature managementin a changing climate

The Nordic Council of Ministers has made a re pp2005 that describes how
the climate and nature may develop in the NordgidResouth of the Arctic
Cricle n the next 100 years. The report also dessthow effects of climate
changes can be integrated in nature conservatémanagement.

Turkey

First National Communication of Tuikey on Climate Change wag
completed in 2006 Thi report contains climate change, vulnergb
assessment and adaptation measures, clmate cdagrgaios, sea levelrise &
coastal implications, assessment of impacts anptatitasn measures (impact
climatic changes on water resources, agricultur@rin@ ecosystems arf
fisheries, terrestrial and freshwater ecosystemstlamds, special protectid
areas and biodiversity

Biodiversity Strategy and Action Plan Preparing Prgect was prepared b

The Ministry of Environment and Forestry (Generdiebtorate of Nature

Conservation and National Parks) and completed d72 Project duratio
was 18 months. This Action Plan contans deterriinand monitoring o
climate change, potential future effects on biodiitg and taking measures
prevent the climate change effects on vulnerabéziep and ecosystems. H
more informationwww.bcs.gov.tr
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UK

TheUK Climate Change Bill was introduced to Parliament in November 20(
The Bill will create a new approach to managing eexhonding to clmate
change in the UK through: setting ambitious targetsng powers to help
achieve them, strengthening the institutional fratord, enhancing the UK’s
ability to adapt to the impact of climate changd establishing clear and regu
accountability to the UK, Parliament and devohegidlatures. The Bill should
become law by the end of 2008.

www. defra.gov.uk/environment/c limatechange/uk/l&dgien/index.htm

On January 29 2008, the Scottish Government pealishconsultation which
sets out proposals forScottish Climate Change Bill The Bill is intended to
create a long-term framework for the current amtesisive administrations in
Scotland to ensure that carbon emissions are cd@@%yby 2050.

D7.

www.scotland.gov.uk/Publications/2008/01/28100005/0
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