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SUMMARY

A review is presented of reports submitted to thepelt Group by various parties to the Bern
Convention describing the actions that they hadndh response to the series of Recommendations mad
by the group, especially its Recommendations N85. (R008) and 143 (2009).Eight of the reports
reviewed were submitted in 2012 and had been edicgpecifically for the purposes of this reviewn
order to provide a wider view and context for thosports, however, reports submitted to the group i
2011 by a further 13 countries were also includetthé review.

The review was required tofdcus on adaptation, highlighting the main gaps afdllenges
encountered, the lessons learned and the examplgeanl practices and to ‘propose priorities for
action and/or specific recommendatitns

In order to undertake the review, the Recommendstinade by the Expert Group are themselves
first reviewed and the many individual actions distin their Appendices are summariseden
‘composite actions’ are identified that synthesibe numerous actions listed by the Expert Group’s
various RecommendationsThe reports from parties are then reviewed andattiens reported therein
summarised and related to the ten composite actidesamples of good practice are identified and, in a
minority of cases, criticisms are made of repdntt are considered to be seriously deficient dailato
report any relevant activities.

A synthesis and analysis is then presented ofxteneto which the reports from parties indicatat th
they have undertaken recommended activities, angs thave addressed the Expert Group’s
Recommendations. Each of the ten composite actions is considerédrinand evidence evaluated of the
extent to which it has been addressed by the acteported by the parties.

On the basis of this analysis, a series of foursgatific conclusions is presentedAn over-arching
conclusion is reached that there is a very reapeathat too little will be done too late by marfytioe
parties: This depressing conclusion emphasises the needets @ll parties to respond actively and
swiftly to the Recommendations made by the Expeou@, where they have not already done so.

Finally, a series of sixteen specific recommendetids made, along with three general
recommendations related to addressing the ovemadlgsion.
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INTRODUCTION

Since its establishment the Group of Experts oim&k Change and Biodiversity of the Bern
Convention has commissioned a number of reports ftonsultants and, in the light of these and the
group’s own discussions of these, has made a numbaecommendations.Parties to the Bern
Convention are expected to take steps to implethese recommendations, where relevant, and are from
time to time requested to report to the Group gbdfts on the nature of the steps that have beem.tak
The present report has been commissioned by thepGrbExperts in order to provide an analysis & th
steps that various parties have to-date reportéthve been implementedIn particular, the report was
required to focus on adaptation, highlighting the main gaps amdllenges encountered, the lessons
learned and the examples of good practicemd to ‘propose priorities for action and/or specific
recommendatioris

In order to address these goals, the text thaivigllfirst summarises the relevant recommendations,
focusing as requested upon those of key importammenely those contained in Recommendations 135
(2008) and 143 (2009).The various reports submitted by parties to thevention and made available to
the consultant are then reviewed, identifying tley kteps taken and their relevance to the Group’s
recommendations. An overall synthesis then summarises and analygegdture of the steps taken that
are of relevance to the Group's recommendatiof$nally, a number of conclusions are presented,
addressing the key issues identified by the Grolgniacommissioning the present report.
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. REVIEW OF RECOMMENDATIONS MADE BY THE GROUP OF EXPERTS

As of the date of the present report, the Group>gferts on Climate Change and Biodiversity of the
Bern Convention lists eight documents making recemuations relating to biodiversity and climate
change on its web page
(http://www.coe.int/t/dg4/cultureheritage/naturefilelimatechange/default_EN.asp):

» Recommendation No. 122 (2006) on the conservafidmotogical diversity in the context of climate
change

* Recommendation No. 135 (2008) on addressing thadtapf climate change on biodiversity

» Recommendation No. 142 (2009) on interpreting tB®@efinition of invasive alien species to take
into account climate change

 Recommendation No. 143 (2009) on further guidanc®érties on biodiversity and climate change

» Recommendation No. 145 (2010) on guidance for €amin biodiversity and climate change in
mountain regions

« Recommendation No. 146 (2010) on guidance for €anin biodiversity and climate change in
European islands

« Recommendation No. 147 (2010) on guidance for &adn wildland fires, biodiversity and climate
change

 Recommendation No. 152 (2011) on Marine Biodivgraitd Climate Change

Recommendation No. 122 (2006)

The first of these recommendations, No. 122 (20085 made by the Standing Committee on the
conservation of biological diversity in the conteaf climate change, on the basis of a report
commissioned from Prof. M. Usher, and concernecetitablishment of the present Group of Experts, its
recommendation being as follows:

Recommends that Contracting Parties to the Conwenti

1. Set up a Group of Experts on Biodiversity and Clen@hange, in accordance with the terms of
reference annexed to this recommendation, to peoiiformation and guidance to Parties on
understanding climate change impacts and threatd, @ovide Parties with tools and support in
developing appropriate adaptation measures in matiopolicies regarding the species and
habitats protected under the Bern Convention.

2. Engage in this work and give it adequate prioribdaesources for its timely completion.

Recommendation No. 135 (2008)

Following its establishment, the Group of Expertsnmissioned a series of further reports from
various consultants, on the basis of which the @tgnCommittee then made its recommendation, No.
135 (2008), in which a series of measures was ifilhtin the extensive Appendix to the
recommendation. The recommendation was as follows:

Recommends Contracting Parties to the Conventiohimrites Observer States to:

1. Address and communicate, as a matter of urgeheyimpacts of climate change on biological
diversity and its conservation;

2. Raise awareness of the link between biodiveasityclimate and emphasis the large potential for
synergies when addressing biodiversity loss anchatk change in an integrated manner;
including socio-economic effects;
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3. Encourage the elaboration of climate change aakiqn activities for biodiversity, taking account
of the suggested measures listed in the guidanteowse in the Appendix to the present
Recommendation; and

4. Continue to engage in the development of furgléstance to implement the Convention.

The Appendix to this recommendation is includedAapendix 1 of the present documenthis
Appendix lists a large number of specific recomneshdctions, mostly derived from the following
commissioned reports addressing climatic changadtspupon various aspects of European biodiversity:
“Conserving European Biodiversity in the Contex€Ctifnate Changtby M.Usher [document CO-DBP
(2005) 3 rev]; “Climatic change and the conservation of Europeandibiersity: Towards the
development of adaptation stratediey B. Huntley [document T-PVS/Inf (2007) 3];“Climate change
and the vulnerability of Bern Convention specied habitats, by P.Berry [document T-PVS/Inf (2008)
6 rev]; “Climatic change and the conservation of migratomd® in Europe: Identifying effects and
conservation prioritiesby M.Ferrer, I.Newton and K.Bildstein [documentPNS/Inf (2008) 1 rev]; “A
perspective on climate change and invasive alieecisg by L.Capdevila-Arglelles and B.Zilletti
[document T-PVS/Inf (2008) 5 rev];“Climate Change Impacts on European Amphibians asmtilRs
by K. Henleet al. [document T-PVS/Inf (2008) 11 rev];and ‘Review of existing international and
national guidance on adaptation to climate changgh & focus on biodiversity issudsy M. Harley and
N. Hodgson [document T-PVS/Inf (2008) 12 rev].

Recommendation No. 142 (2009)

In recommendation No. 142 (2009) the Group of Etepspecifically responded to an issue raised in
the present author's earlier report (Huntley, 2007amely that of the need to distinguish, when
formulating conservation policies and measuresyden alien species and species that naturally éxten
their range, as a result of climatic change, inteaa where they were not previously nativéhe
recommendation was:

Recommends Contracting Parties to the Conventichiravites Observer States to:

1. interpret the term “alien species” for the pugmof the implementation of the European Strategy
on Invasive Alien Species as not including natipecis naturally extending their range in
response to climate change.

Notwithstanding this recommendation, the statusspécies not previously ‘native’ to Europe but
colonising the continent from adjacent areas, moghern Africa, remains unclear and thus of caritig
concern.

Recommendation No. 143 (2009)

Having commissioned and received several furthponte from consultants, this recommendation
complemented No. 135, once again including as aomeAgix a series of detailed recommendations and
guidance for appropriate actionsThe recommendation was:

Recommends Contracting Parties to the Conventiohimrites Observer States to:

1. Increase efforts to improve understanding of lihkages between biodiversity and climate
change (according to Recommendation 135 (2008)).

2. Make full use of the large potential for synesgiand co-benefits between biodiversity
conservation and climate change mitigation and datipn, including ecosystem-based
approaches .

3. Ensure that biodiversity considerations, inchglpotential negative impacts, are taken fully into
account in climate change adaptation and mitigatiaticies and measures.

4. Develop climate change adaptation activitiesdmdiversity, taking due account of the proposed
guidance set out in the Appendix to the presenbiReendation; and
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5. Continue to engage in the development and aic of further guidance to implement the
Convention.

The Appendix to this recommendation is includedppendix 2 of the present documenit lists a
number of specific recommended actions, mostlyvedrifrom the commissioned reports dealing with
climatic change impacts upon invertebrates, plants protected areas! Impacts of climate change on
European invertebratedy R. Wilson [doc.T-PVS/Inf (2009) 8 rev];“ The impacts of climate change on
plant species in Europeby V. Heywood [doc.T-PVS/Inf (2009) 9 rev];and ‘Protected areas and
climate change in Europédy M. B. Araujo [doc.T-PVS/Inf (2009) 10 rev].

Recommendation No. 145 (2010)

This recommendation specifically addressed thenpeleimpacts of climatic change in mountain
regions and once again included an Appendix listipgcific recommended actions and guidandehe
recommendation was as follows:

Recommends Contracting Parties to the Conventiohiravites Observer States to:

1. Address and communicate the impacts of clima@ge on mountain biological diversity and its
conservation,

2. Carry out specific national and European reséaoc, as appropriate, reinforce existing research
on the mountain areas habitat types and specieswilabe most affected by climate change,
monitoring their change and co-operating as appraf@ with neighboring states in shared
mountain ranges; Promote sharing of informationresearch carried out in different countain
ranges of Europe,

3. Develop specific climate change adaptation pedi@and action for mountain biodiversity, taking
due account of the proposed guidance set out il\gpendix to the present recommendation;

4. Where appropriate, implement the proposed astiofi the guidance in appendix to this
recommendation

Further recommends Contracting Parties of the Cotieea on the Protection of the Alps and
Convention on the Protection and Sustainable Mamsge of the Carpathians and invites their
observer States to help implement this recommesrdatitheir respective frameworks.

The Appendix to this recommendation is includedAgpendix 3 of the present documeniThe
specific actions that it recommends are based ipallg upon the relevant commissioned report:
“Impacts of climate change on Mountain BiodiversityEurope’ by Ms Eva Spehn [doc. T-PVS/Inf
(2010) 8].

Recommendation No. 146 (2010)

The focus of this recommendation was upon the piateimpacts of climatic change on the
biodiversity associated with European islandsnce again the recommendation had an associated
Appendix offering guidance and specific recommeiotiat upon actions to be takenThe
recommendation was as follows:

Recommends relevant Contracting Parties to the €atian and invites relevant Observer States to:

1. Address and communicate the impacts of climasmge on island biological diversity and its
conservation including coastal and marine biodivigra1 the waters surrounding islands;

2. Carry out inventories and specific national dhgropean research on island biodiversity that will
be most affected by climate change, monitoring ttienge, identifying in particular species that
may go extinct in the next decades, and proposignes for the conservation of their genetic
diversity;
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3. Carry out a special effort to create more regsrin and around islands, in particular coastal and
marine reserves, ensuring their functionality anettér integrating biodiversity concerns in
development, water and tourism policies;

4. Develop specific climate change adaptation pedi@nd action for island biodiversity, taking due
account of the proposed guidance set out in theeAgi to the present recommendation.

5. Where appropriate, implement the proposed asti@f the guidance in appendix to this
recommendation.

The Appendix to this recommendation is includedAgpendix 4 of the present documenfThe
actions recommended therein are derived mainly fileencommissioned report:“Climate change and
the biodiversity of European islaridsy Ms Cordula Eppledocument T-PVS/Inf (2010).9

Recommendation No. 147 (2010)

This recommendation focused upon the links betweidfire, climatic change and biodiversity and
once again included an Appendix detailing specgmommended actions.The recommendation was as
follows:

Recommends Contracting Parties to the Conventiohimrites Observer States to:

1. Assess how fire may affect biological diversita context of climate change, particularly inefir
prone areas; identity which areas may increaserthisk of fire in different climate change
scenarios and take precautionary measures; ideritifyparticular, areas that may be at risk of
desertification in Europe by a combination of higtemperatures, repetitive fire and erosion;

2. Assess the changes required in land use and aggagement policies, including forestry, to
make forests and other ecosystems more resiliditetin a context of climate change;

3. Consider the role of fire in the implementatafrBern Convention guidance on biodiversity and
climate change.

4. Where appropriate, implement the proposed astiofi the guidance in appendix to this
recommendation.

Appendix 5 of the present document presents theeAgig to this recommendation, the specific
actions recommended therein being based princip@ibn the commissioned report: Climate change,
wildland fires and biodiversityby Mr Jose Manuel Moreno [doc T-PVS/Inf (2010).10

Recommendation No. 152 (2011)

The most recent recommendation explores the pateimtipacts of climatic change on marine
biodiversity, drawing upon a report that examineis specific topic (“Impact of Climate Change on
Marine and Coastal Biodiversity: current state afoktledge”, by UNEP-MAP-RAC/SPA), as well as
upon several of the reports commissioned by theiEod Experts: “Conserving European biodiversity
in the context of climate charigdy Mr. Michael B. Usher [doc. T-PVS (2005) 21]; Climatic change
and the conservation of European biodiversity: tmgahe development of adaptation stratefjmsMr.
Brian Huntley [doc. T-PVS/Inf(2007)03];“Protected areas and climate change in Eufopg M. B.
Araujo [doc. T-PVS/Inf (2009) 10 rev];and ‘Climate change and the biodiversity of Europeaands
by Ms Cordula Epple and Mr Yves de Soye [doc. T-BM32010)09E]. The recommendation was as
follows:

Recommends Contracting Parties to the Conventiohimrites Observer States to:

1. Increase efforts to develop robust ecologicatiet® pertaining not only to species but specificall
also to the biotic/abiotic mechanisms and processgmilating marine ecosystems so as to
evaluate their resilience to climate change, beguin mind that uncertainties surrounding the
precise nature of future climate change and itsdotp on biodiversity should not delay practical
conservation action;
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2. Develop cross-cutting and sectoral adaptatiord amitigation policies and measures to take
account of the different climate change scenanmsticularly focussing on mitigating current
and potential impacts on already vulnerable maiane coastal areas;

3. Improve the status of marine biodiversity bypgteg-up the designation of marine and coastal
protected areas, including under the Emerald arelNlatura 2000 networks, and ensure that they
are managed in a sustainable way;

4. Improve the knowledge-base of effects of clincai@nge on marine and coastal biodiversity,

including improved understanding of mitigation aamthptation measures to effectively inform the
conservation of marine and coastal biodiversityd @tosystem services. Ensure mechanisms are
in place, to facilitate sharing of data and infortizen at national, regional and international
levels, making full use, where possible, of alreaskgblished mechanisms, including the Global
Biodiversity Information Facility;

5. Examine how marine invasive alien species m#gctathe biodiversity and, in particular, how
Lessepsian species may affect native Mediterrabemtiversity;

6. Continue to engage in the development and awic of further guidance to implement the
Convention in this regard; and

7. Keep the Standing Committee informed of measakes to implement this recommendation.

Summary of Recommendations

Although recommendations Nos. 135 and 143 are &t extensive and far-reaching in scope, each
of the recommendations, aside from No0.122, provigexific guidance on actions to be taken by partie
to the convention, and is thus of importanc@vhilst clearly those recommendations that focusnupo
mountainous areas (No. 145) and upon islands (M6) have more limited geographical relevance,
mountainous areas and islands are of dispropotéoimaportance from a biodiversity perspective, and
also at generally enhanced risk from negative ingpat climatic change. Much of the endemism in
European biota is concentrated in mountainous nsgamd upon islands.Changing climates, coupled to
the geometry of mountains, leads to reduced amasyen disappearance of suitable climatic spawe, f
higher altitude species as climate warmksland biota too face reductions in extent, or glsa@rance
from their island homes, of areas of suitable dimapace. Given that some of our most biodiverse
islands, with high concentrations of endemic smea@ee also mountainous, many species are facéd wit
the combined implications of occupying mountain-tagbitats and isolated islands, resulting in a very
high risk of negative impacts of climatic change.

The potential for climatic change, as well as foamges in land use, to alter the frequency, intgnsi
and extent of wildfire, addressed in recommendation 147, is clearly of greatest immediate condern
the semi-arid and fire-prone regions surrounding tediterranean. However, it should not be
overlooked that fire is a natural agent of regeth@maalso in both Boreal forests and steppe gradsla
albeit that the natural return periods for fireshiese systems are longer and shorter, respectibely
those in typical Mediterranean maquis or garriguesgstems. Furthermore, as the Appendix to the
recommendation makes clear, climatic change may e likelihood of fire in areas and ecosysteias t
have not historically been associated with fireansagent of regenerationPalaeoecological evidence,
for example, has been interpreted as showing déisaarlier hypothesised by Huntley (1993), a chamge
fire frequency, resulting from a shift in climatoonditions, enabled the early Holocene expansion of
Corylus avellangHazel) into areas around the Alps where forestaidated by deciduou@uercusspp.
(Oak) previously had become established (Finsimgeal, 2006). Although fire is not generally today
associated with such ecosystems dominated by dmeidibroadleaved trees, the palaeoecological
evidence makes clear that climatic change may resuilgh ecosystems fire proneThus, not only those
parties to the convention that host Mediterraneasystems, and those in Boreal and steppic areas, b
also others where wildfire has historically beefrdquent, must take the potential for changes ria fi
regime into account.



-11- T-PVS/Inf (2012) 11

The recommendation (No. 142) relating to how speshould be classified that are naturally shifting
their range in response to climatic change andnisiltg areas outside their historical area of mativ
distribution is welcome and important, althougmated above it does not explicitly address the e
for species to colonise Europe from adjacent geatijcal regions as a result of climatic chang€&he
final recommendation (No. 152), relating to marbiediversity, whilst obviously important, adds Ikt
that has not been covered, implicitly if not exjplic by previous recommendations.

Between them even the Appendices to just the timcipal recommendations (Nos. 135 and 143;
Appendices 1 and 2) recommend and describe adbfH actions, many of them with several subsidiary
parts; the Appendix to recommendation No. 135 in additi@scribes seven underlying principles for
adaptation strategies.Whilst there is some obvious duplication of the emyng principles between
actions that have been included as a result of theommendation by reports commissioned to address
for example, different taxonomic groups, it is nitredess apparent that a large number of actionbders
recommended for adoption by parties to the coneantven when only those associated with the two
principal recommendations are consideredhen all of the recommendations made to-date are
considered, the number of recommended actions kexorry large and is likely to be more than alittl
bewildering to many of those being asked to comsathel implement these recommendationd/ith this
in mind it is strongly recommended that the GrodpE&perts commission a detailed review of the
recommendations for actions made to date with the &f producing a simplified synthesis of these
recommended actions that will facilitate both inmpéntation and reporting by parties to the conventio

As a first step in this direction, and for the psps of the present report, the numerous
recommended actions have been synthesised intst &flil0 ‘composite actions’ (Table 1)The
activities listed in the national progress repdrésre then been assessed in relation to which skethe
actions they address.

TABLE 1: SYNTHESIS OF RECOMMENDED ACTIONS

1. Target as a priority the most vulnerable regions/essystems— the Arctic (sea-ice, tundra and
boreal forest), mountains, coastal zones, islandands in areas of increasing droughimprove
knowledge of potential losses of such vulnerableitats from the combined effects of climat|c
change and changing land usd.ake steps to minimise other pressures on thesiatgland
regions that are most vulnerable to climatic change

2. Enhance the adaptive capacity of vulnerable specidsare/endemic/threatened)Take steps to
increase their populationsjdentify and urgently address threats, other thanatic change, to
these species;develop climatic change adaptation/mitigation plagspecially for those specigs
identified as most vulnerable to climatic change.

3. Improve knowledge of species and habitats of spetiaoncern (including Bern Convention
species/habitats, endemics, sea-turtles, amphibiadigeptiles), especially of their vulnerability t
climatic change. Simulate potential impacts using species’ distidoutmodels, enabling a focus
upon those identified as most vulnerable to climathange. Update or develop conservation
statements and, where necessary, recovery plaralftireatened species, incorporating climatic
change impacts. Incorporate climatic change vulnerability into #msessment of threatened status
when compiling ‘Red Books/Lists'.

4. Improve knowledge and understanding of the role ofvildfire in ecosystem dynamics.Assess
the vulnerability of ecosystems to changes in wigdfrequency as a result of climatic change, land-
use changes and human settlement patteinslude the role of fire in all assessments of the
vulnerability of species, ecosystems and habitafssess the vulnerability of protected area
networks to wildfire and take this into account whaeveloping strategies for their management
and/or enhancement.
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5. Improve knowledge of introduced alien speciesspecially those widely cultivated as horticldtu
subjects. Assess how their populations are likely to respmnclimatic change and hence which pf
them are potentially invasive.Monitor, assess and control intentional new intaiituns of alien
species not already present, taking into accouménpal impacts of climatic change and/pr
enhanced atmospheric gEoncentrations upon their potential to becomesivea

6. Implement monitoring of inter alia species’ population trends, species behavioududiirg
phenology, and climatic change impacts upon preteereas. Select focal species as targets for
monitoring on the basis that they are highly sémesipotential indicators of climatic chan%ie
impacts, or else that they respond to critical dmatally-relevant variables that themselves are
difficult to monitor. Target monitoring to critical areas (e.g. south&urope is important for
many migratory birds).

7. Maintain or restore intact ecosystems Ensure existing protected areas are managed
appropriately so as to maximize their health amsiliemce; increase the extent of protected areas,
implement buffer zones and increase connectivitgdyeloping permeable landscapes that provide
functional networks of habitat ‘stepping stones'vafious sizes and separations linking protected
areas, thus facilitating both local adaptation aadge shifts. Retain as many as possible of
remaining fragments of unaltered or semi-naturdlithts; create new patches of habitat where
past land management has led to their absencetfrerpresent landscapemaintain and, wherg
appropriate, increase habitat heterogeneitgke steps to increase ecosystem resilience, mptmn
progressive climatic change but also to extremethvegaevents; use a variety of mechanisms,
including easements, set-aside, incentive-basednseh local conservation strategies and public
and private collaboration for conservation, to aghithese goals.

8. Implement adaptive management practices and stratégs Use monitoring results to inforn;
adaptive managementjmprove understanding and knowledge of the practgmplication and
effectiveness of alternative management practiceake a long-term view (26- 50 years) when
developing protected area management plaAst now — do not allow uncertainties about the
precise nature of future climatic changes to bexause for delays in taking practical conservation
actions.

9. Adopt holistic approaches to adaptation and mitigabn. Development of species’ and/qr
habitat conservation and/or recovery plans shoakké tan holistic view, not only across different
taxonomic groups and ecosystems, but also tramsAadly and across sectors other than the
biodiversity conservation sectorAdaptation strategies should aim to reduce spdogses whilst
mitigation measures should contribute to reducipgciges and/or habitat vulnerabilitySteps
should be taken to facilitate knowledge transfetwben partners, stakeholders, including the
general public, and sectors.

10. Consider assisted colonisation and/oex situ conservation for species unlikely to achievs
necessary range shiftsEvaluate potential risks and benefits, considehioth target species an
potential ‘receiving’ sites/ecosystemsAssess coverage and quality of existigsituconservation
measures (e.g. seed banks, botanical garden oofiskt take steps to enhance these where
necessary, ensuring propagules are preserved nf@arvention and other threatened plant species.

O D
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Il. REVIEW OF REPORTS RECEIVED FROM PARTIES TO THE CONVENTION

Eight parties submitted the requested reports @dr22 whilst reports for 2011 were made available
from a further 13 parties. Table 2 lists those parties from which reports weeeived, indicating for
which period(s) reports were availablé/Vhere reports were available for both periods thaysis was
based only upon the report submitted for 2012.

TABLE 2: REPORTS RECEIVED

Party reporting 2012 report | 2011 report

AN

Albania / Albanie

<

Armenia / Arménie v

Azerbaijan / Azerbaidjan v

Belgium / Belgique

Bosnia and Herzegovina / Bosnie-Herzégovin

(D

Bulgaria / Bulgarie v

Croatia / Croatie

Cyprus / Chypre

Estonia / Estonie

European Commission / Commission europégnne v

Georgia / Géorgie

Germany / Allemagne

N N N N I N I NI I N R N AN N

Latvia / Lettonie

Malta / Malte v

Norway / Norvége v

Poland / Pologne

Serbia / Serbie

Spain / Espagne v

Switzerland / Suisse

Ukraine / Ukraine

U N N N N N RN

United Kingdom / Royaume-Uni v

Reports were reviewed for evidence of actions emevto each of the ten composite actions
summarised above.This evidence is summarised for each reportingypartthe sections that follow,
firstly for those parties who submitted a repois tyear in time for inclusion in this review, arteeh for
those other parties who submitted a report in 201thlicised numbers in parentheses in these summarie
indicate which of the 10 composite actions variogasures are considered to address.
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Armenia / Arménie (2012)

The forest ecosystems that cowe 11% of the country, and that form part of the Ceus-
Anatolian-Hyrcanian Temperate Forest Ecoregionghasen identified as vulnerable to climatic change
and the need to enhance their resilience has leeegmised. New protected areas have been established,
including some forest-covered area3.he impacts of increasing aridity on forest ecamys, including
mountain forests, is being addressed through atiaptplans designed to enhance their resilience and
enable ecosystem-based adaptation of rural comisinit75,000 ha of forests identified as most
vulnerable to climatic change are being initiallygeted for adaptation measure§l, 3, 7, 9.

Forest rehabilitation and regeneration options kg piloted at four sites, making use of local
genotypes of endemic species, including wild fand nut trees and/or local drought-tolerant treg¢ an
shrub species not generally used in forestifhe use of mixed plantings is designed to enhance
resilience of the forests to climatic change, al a® to increased frequency of pests and of widfi
The sites are monitored and adaptive managemeaitgies are used.Knowledge gained from these
pilot sites will be disseminated to inform adammatoptions nationally. (2, 4, 6, 7, 8, P

Strategies are being developed to improve wildfir@nagement nationally in both the short- and
medium-term. Steps have been taken to reduce potential forieggniesulting from agricultural waste
burning, and to improve the provisions made fog Suppression. Engagement with the tourism sector
aims to mainstream climatic change adaptation aitigation, as well as biodiversity conservationtliis
sector. (4,9

Bio-indicators have been identified for forest lieainonitoring and steps taken to identify and
monitor forest pests that may benefit from changitighatic conditions, including invasive species.
Efforts are being made to mainstream climatic ckamgk considerations into management plans bath fo
managed forests and for protected areds, 6, 9

Summary: The report indicates a high level of awarenesshef potential impacts of climatic
change upon biodiversity, and describes a serieprofects and measures that are already being
undertaken that are designed to address these tenpdtese activities target, to a greater or lesser
extent, all but the last of the composite actiatentified above.

Azerbaijan / Azerbaidjan (2012)

Protected areas have been established, forest cestred to reduce soil erosion, and drainage
systems developed to reduce soil salinization prabl Protected areas now cover 10-3% of the country.
Ongoing research aims to increase knowledge of rgatad species.Legal instruments have been
enacted that aim to ensure the protection of gerresources and of biodiversity generally, and the
sustainable use of natural resource&n extensive programme of re-afforestation has hewtertaken.
Forest seed orchards have been established, prgvitie plant materials for these re-afforestation
projects. Whilst a wider need foex situconservation measures is recognised, no cohdepd Bave as
yet been taken to implement this, although leg@taprovides protection of threatened species from
unlicensed collection. Some captive breeding of native species is undemtat the Baku City
Zoological Park. (7, 10

As part of a suite of adaptation measures aimeddoce the negative impacts of climatic warming on
human health, an acceleration of ‘greening’ inesitialong with planting of vegetation in large area
around cities, is planned.These measures, if appropriately implemented, adfgortunities also to
achieve biodiversity conservation target$7)

Assessment of the vulnerability of Bern Conventipecies and habitats is planned to be completed
over the coming 2 — 3 years(3)

A biodiversity monitoring network has been develhdaked to a national environmental monitoring
system. (6)
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Summary: Although the report shows clear evidence of awasené issues relating to climatic change
and its potential impacts upon biodiversity, thigageness appears as yet to have resulted in fawyif
specific conservation actions designed to targetds arising from climatic changeNonetheless, some
activities already in place will help ensure thegml health and conservation of the country’s aiatgy
high level of biodiversity and will provide monitog of climatic change impacts.Other relevant
activities are planned for the short-term futurdctivities already underway, planned or availabte a
future opportunities will address at least in gauntr of the ten composite actions identified earlie

Bulgaria / Bulgarie (2012)

Work has been undertaken to identify those spemiespecies groups potentially most vulnerable to
negative effects of climatic changeThese include in particular:marine species, including endemics, of
the Black Sea for which the opportunities to mavedaoler waters are limited;and glacial relict plant
species limited to areas of severe (i.e. cold)tabmonditions in the mountains.Further work is being
undertaken to identify the species and ecosystatenpally most vulnerable to climatic changelpine
forests, wetlands and the lower montane zone @®@om altitude, and migratory birds, amphibians and
reptiles, invertebrates and plants, have beenallyitidentified as likely to be amongst the most
vulnerable. (1, 3

Areas identified as forming part of the Natura 20@@work account for 34-4% of the country’s land
area, whilst protected areas represents-3% of the country. A network of marine protected areas is
being developed in the Black Sed’7)

Specific measures for biodiversity conservationtarbe included in the Third National Action Plan
on Climate Change, Strategy on adaptation to cénshtinge (2013-20), although no details are prdvide
as to what these measures may be.

Monitoring schemes are in place for various taxoicogroups of plants and animalsAlthough
most of the schemes have not yet been runningdanggh to have provided unequivocal evidence of the
impacts of climatic change, they have this poténti@)

Ongoing work is addressing potential links betwegmatic change and the incidence of invasive
species. (5)

The forestry sector has adopted policy prioriteating to climatic change adaptation and mitiggtio
prevention of and protection of forests from witd§, and requiring development of multifunctionatia
sustainable forest management practicdhey are also committed to monitoring of foresttpeand
diseases. Forest areas vulnerable either directly to climakiange or to associated natural hazards (fires,
pests and diseases) have been identifidhe genetic variability of the principal tree smechas been
assessed and the results used to inform the deweldpofin situ conservation units andx situ
conservation collections in arboretums and seedbgdk 6, 10

Development of renewable energy resources as paréasures to mitigate climatic change is seen as
a potential threat to some larger-bodied endangéiatl species (e.g. Red-breasted GodBearfta
ruficollis), Imperial Eagle Aquila heliacg, Egyptian Vulture Kleophron percnopteriis Dalmatian
Pelican Pelecanus crispysaind Saker Falcor@lco cherrug).

Summary: There is clear awareness of the problems posediimatc change and of the need to
incorporate the issue when developing policy antseovation strategies.Steps have been taken or are
underway to identify species and ecosystems mdsexable to climatic change.Although measures
have been taken that will enhance the status dfystems and monitor the effects of climatic change,
apparently only in the forestry sector have adaptatmeasures been adopted that are relevant to
biodiversity conservation.Concerns are expressed about the potential negathmacts upon
biodiversity of mitigation measures proposed in ¢hergy sector, but no practical suggestions adema
as to how these might be addressetihe actions reported relate to seven of the tenposite actions,

but in no case do they go very far towards addnggsiese actions.



T-PVS/Inf (2012) 11 -16 -

European Commission / Commission européenng2012)

A study has been undertaken to assess current &dgevlof risk from climate change to species and
habitats of EU conservation concern protected byNatura 2000 network and to elaborate approaches t
reduce, mitigate and adapt to such impacts, bathimindividual sites and at broader network leve[3)

The Commission plans to adopt a Green Paper orate@y on Green Infrastructure in the autumn of
2012; it sees green infrastructure as an essential mefaimsegrating biodiversity and climate change
adaptation. Development of Green Infrastructure, using ecosyditased approaches, is embedded in
target 2 by 2020, ecosystems and their services are maadaand enhanced by establishing green
infrastructure and restoring at least 15 % of dedgd ecosysterh®f the EU Biodiversity Strategy to
2020. (7)

The Commission is committed to the developmentapplication of ecosystem-based approaches to
climatic change adaptation and mitigation and haderfunds available for projects addressing th&.go

(")

A legislative instrument addressing the problermweésive species is in preparation, although litds
apparent that this includes any explicit considenatf the potential impacts of climatic changeeither
invasiveness of introduced species or the invatsilaf ecosystems. (5)

Summary: Although the measures reported only clearly addiee® of the ten composite actions, the
Commission nonetheless is clearly taking the probdé climatic change very seriously, and embedding
this throughout its activities.The commitments to green infrastructure and to ystem-based
approaches to adaptation and mitigation have thenfal to generate important win—win outcomes of
benefit to biodiversity conservationThe assessment of the climatic change risk to epexid habitats
of EU conservation concern is an important firgpstowards developing adaptation policies that will
limit the potential negative impacts of climaticaciyge on European biodiversity.

Malta / Malte (2012)

The Climate Change Adaptation Strategy’ adoptetMay 2012 includes a number of proposed or
planned actions that will addresder alia strengthening of protected sites, including extanso the
marine realm, development of green infrastructhedyitat restoration, threats from alien and invasiv
species, and the maintenance of traditional agosystems. The ‘National Biodiversity Strategy and
Action Plan’ (2012) proposes actions related tos¢hproposals as well as further related measures,
including conservation of genetic resources, dgraknt of ecological networks of protected aread, an
monitoring of biodiversity. The ‘National Environment Policy’ (2012) includeslgvant commitments,
including the designation of additional marine potéd areas and strengthened management of ptbtecte
areas generally, ensuring an adequate knowledge &fasut national biodiversity and ecosystems is
available by 2015, the preparation of managemearspfor terrestrial Natura 2000 sites by 2013, and
actions related to invasive species control, rasitim of damaged ecosystems and the incorporafion o
biodiversity issues into the policy frameworks the agricultural and fisheries sectordlanagement
plans being developed for terrestrial protecteasweill take into account climatic change and aakiqt
issues. (3,5,6,7,9

An overall assessment of vulnerability of specied aabitats has been made on the basis of data
where these are available but principally usingeeixjudgement; Posidonia oceanicaneadows and
littoral and sub-littoral species generally areniifeed as particularly vulnerable.There is some
evidence that plant species from northern Africaehbecome established on the island in recent years

©)
Challenges identified include principally knowleddjeitations that limit the extent to which

objective assessments of vulnerability can be mkabd, of long-term monitoring data on biodiversity,
lack of knowledge of native and even of endemicigse The report also draws attention to the general
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problem of the extent to which climate change ptijms made at global, or even at regional, scales
able to make adequately resolved projections fallemoceanic islands.

Summary: Strategies and action plans adopted this yeardecdmany relevant and important proposals
and commitments, with planned actions that addatdeast in part five of the ten composite actions.
However, to-date actions have apparently been imgheed in relation to only one of these composite
actions, a vulnerability assessment of specieshabitats having been madeEven here, however, data
deficiency meant that this assessment was basedgaily upon expert judgements.

Norway / Norvége (2012)

A number of ecosystems and species has beenfiddndis likely to be especially vulnerable to
negative impacts of climatic change, notably hidire and Arctic species (e.g. Polar BealJrsus
maritimus Arctic Fox —Alopex lagopusand cold-water fish (e.g. Arctic CharSalvelinus alpinus
The combined effects of higher ocean temperaturdsaaidification are expected to lead to impactsnup
marine organisms. Climatic change vulnerability assessments have besae for a number of different
species and ecosystems (marine benthic fauna, @eashAtlantic salmon, vegetation, alien species,
northern Norway and Svalbard — including an assessrof the carbon sequestration capacity of the
terrestrial ecosystems of these regions, mountaim®er farming landscapes)In other cases climatic
change vulnerability has been included in more genassessments of vulnerability to a range of
pressures (seabirds, various marine area manageaams). Climatic vulnerability has been assessed
for a number of Bern Convention specidmger erythropus, Emberiza hortulamad Limosa limosa
(birds); Margaritifera margaritifera, Osmoderma eremitand Parnassius mnemosyigvertebrates);
Dracocephalum ruyschiarendNajas flexilis(plants); Alopex lagopugmammal)). (1, 2, 3

Long-term monitoring data for migratory birds doamh dates of arrival, breeding and autumn
migration. Monitoring programmes have also been establishedefoestrial ecosystems, palsa mires
and mountain vegetation, all of which focus upamkdiges between climatic change and biodiversity.
Monitoring is also carried out of freshwater andim@aecosystems, the results from which provideghts
into climatic change effects.(6)

An enhanced threat is expected from invasive spemany of which are expected to benefit from the
shift towards milder climatic conditions, espegjali winter. (5)

Climatic change adaptation measures are integnateexisting management structures for protected
areas. (7)

Norwegian climate policy (2012) adopts the ecosystpproach and makes a commitment to
“prioritise measures that have positive effects oth reducing greenhouse gases and for securing
biodiversity and other important environmental \vedu The legislative framework requires that issues
of climatic change, and environmental consideratisurch as biodiversity, be included in sectoraicjes,
and various measures are in place to promote sexgsral development of adaptation policie€)

Potential conflicts with biodiversity are identifierising from the development of renewable energy
resources (wind power, water power, bioenergy proguction).

Seminars for teachers and pupils at secondary kchaye presented scientific knowledge about
man-made changes in nature, with an emphasis oml&dge about climatic change and biodiversity loss.

(9)

Summary: Many important steps have already been taken,dimaua series of valuable assessments of
the vulnerability of species and ecosystems toatiitnchange. A legislative and policy framework has
been developed that embeds the needs for ecospstesa approaches to adaptation and for biodiversity
conservation to be taken into account across etbse A series of important monitoring schemes is in
place providing valuable data about the responkearius species and ecosystems to climatic change
Overall, progress has been made with respectléast seven of the ten composite actions, the essgn
some cases being substantial.
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Spain / Espagne (2012)

A ‘Strategic Plan for Natural Heritage and Biodsity' has been adopted (September 2011) that
identifies a series of lines of action relating limdiversity and adaptation to climatic changén
particular, it proposes the following actionsnapping the vulnerability of Spanish biodiversity;
consolidation of ecological monitoring networksjevelopment of a system of biological indicators fo
impact assessmentassessment of the protected areas — including taerd\ 2000 Network — under
different climatic change scenariosgvaluation of the potential @&x-situconservation measuresand
assessment of the impacts on ecosystems goodemzks. (3, 6, 7, 10

Studies have been undertaken to assess the pbiem#rts of climatic change on the flora and fauna
of Spain. Species’ distribution models and climatic changejgmtions have been used to simulate
species’ potential future distributionsThe results have been used to assess speciesrakilitg to
climatic change, to propose adaptation measures tandssess the implications for biodiversity
conservation. (3)

A global change monitoring network has been esthbl in the National Parksthis is a joint
venture between the National Park Autonomous Orgdion, the Spanish Meteorological Agency, the
Biodiversity Foundation and the Spanish Climater@jeaOffice. The nature of the biodiversity-relevant
monitoring being undertaken, however, is uncled6)

Summary: Potentially valuable studies have been undertakerssess the potential impacts of climatic
change on flora and faunaA series of important targets for future work hase identified and a
monitoring programme has been implemented for Mati®arks. Whilst all of these are important and
laudable, and together they represent some prograstation to four of the ten composite actioihgs
nonetheless unclear that any practical steps hatwvbeen taken to embed climatic change issuegheto
development of biodiversity conservation strategiesr into the management plans for individual
protected areas or for the network as a whole.

United Kingdom / Royaume-Uni (2012)

A ‘UK Climate Change Risk Assessment’ has beenliglid (January 2012);this includes
‘Biodiversity and Ecosystem Services’ as one of&tethemes. Biodiversity impacts are also described
under several of the other themes, notably agrioeylt forestry, water and marineThere is a
commitment to repeat this assessment regularly diiveayear cycle. Many other initiatives are
underway, of which the following summary is illiive rather than exhaustiveScotland’s ‘Climate
Change Adaptation Framework’ (2009) includes a meeiction plan addressing ‘Biodiversity and
Ecosystem Resilience’.Scotland is also committed to adopting an ecosyspproach to land-use
decisions in the light of climatic change, and tdld ecological networks. Mitigation opportunities
related to woodlands and peatlands are identifiethé ‘Climate Change Strategy for WalesThe
Forestry Commission in Wales has published guidslion species diversification to support climatic
change adaptation both in timber production anchative woodlands. The ‘Climate Change Risk
Assessment’ for Northern Ireland has identifiedienber of biodiversity risks that are to be addrésse
forthcoming ‘Northern Ireland Adaptation Programmeln England, a new biodiversity strategy has set
out a major shift in emphasis of conservation ¢ffowards a much extensive, more innovative andemor
integrated approach to biodiversity conservatioBxemplified by the Nature Improvement Areas
initiative, this approach is intended to renderlegical networks more coherent and resilient, angst
more able to respond to the challenges of climatiange and other pressurewelve Nature
Improvement Areas have been established with tims aif creating more and better-connected habitats,
enhancing benefits that nature provides to peopieumiting local stakeholders in a shared visionao
better future for both people and wildlifeA ‘National Adaptation Programme’ is under devel@mn
that will set out joint actions to be undertaken dyange of stakeholdersin England, a Green
Infrastructure Partnership has been establisheétebogovernment with the aim of planning and delivgr
more green infrastructure at local, city-wide amaddscape levels.(3, 7, 9
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Projects are underway to enable assessments biatligersity impacts of planned renewable energy
developments, and to produce ‘report cards’ reagrdbserved and projected impacts of climatic chang
on terrestrial and freshwater species, habitatseandystems of the UK, and of marine climatic cleamig
fish, fisheries and aquacultureA further phase of the Bicconet project is plantedcreen UK species’
data for signals of response to climatic chandgeotential impacts of climatic change on the birfls o
SPAs across the UK have been assess&d.assessment has been performed of the potemiiedts of
climatic change on plant communities, enabling aaluation of the potential for changes in priority
habitats; the results suggest that many priority habitatsadneady in a process of change in composition
as a result of climatic changeA report has been published assessing the risksabitats within
protected areas around the UK coastlinigrge areas are already at risk and the risksaseréhroughout
the present century as sea-level is projectedséo ri(l, 3, §

In Scotland an assessment has been undertaker ofutherability to climatic change of priority
habitats; adaptation priorities are being identified and gné&ted into relevant action plans(3)

Long-term monitoring of the environment and of tn@dsity is performed by the Environmental
Change Network at a series of sites across the WK Scotland Scottish Natural Heritage has published
‘Trend Notes’ on changes in biodiversity resultingm climatic change as well as a climate indicator
the timing of seasonal events(6)

Risk assessment procedures for introductions ofnative species have been modified to include
explicit assessment of the risk that climatic clean@y lead to a species becoming invasiv@)

Scottish Natural Heritage has commissioned a redtthe use of translocations as a conservation
tool and is undertaking a trial translocation @hantane lichen species(10)

The Forestry Commission has undertaken or comnmsdi@ large number of relevant projects and
has developed guidelines for the creation and maanagt of forests and woodlands taking into account
projected climatic change.(7)

Summary: A large number of initiatives is reported, and mamajuable background research projects
have been undertaken or are underw&a§even of the ten composite actions are addresskhstt to
some extent. Notwithstanding the many positive steps taken, @afig in terms of the legislative
framework and various national assessments, teesiedisappointing lack of evidence of ‘carry throug
to management practices on the groundowever, the establishment of an initial set of weeNature
Improvement Areas in England offers hope that thi$ be remedied in the very near futurelt is
apparent from the report that biodiversity constowaefforts are sometimes disparate and, as dtresu
also potentially less effective, in the four coments of the UK. This situation, which resulted initially
from the breaking up of the former Nature ConsecyaBouncil, has apparently been exacerbated since
the devolution of powers to the Scottish Parliam&velsh Assembly and Northern Ireland Assembly.
At a time when holistic and trans-national apprescto biodiversity are of greater importance thaer e
before, this situation is especially to be regrkttdt is to be hoped that a more holistic approacth&o
problem can be adopted with the various ‘natioagéncies working in partnership.

Albania / Albanie (2011)

A vulnerability assessment of the entire coastakzhas been performedThe Drini and Mati River
Deltas region has been identified as having cfiticdnerability as well as harbouring considerable
biodiversity; a project underway is identifying and implementadaptation response measure$he
aim is to build adaptive capacities and achievédiease both of ecosystems and local livelihood$he
‘National Biodiversity and Action Plan’ (2000) iging updated during 2012(1, 3,9

Summary: Key steps have been taken to identify vulnerabktesgs and to identify and implement
adaptation measures in one of the most vulnergbterss.
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Belgium / Belgique (2011)

A ‘National Climate Change Adaptation Strategy’ wadopted in 2010, including proposals for
adaptation actions for biodiversity and ecosystentBis will form the basis for development of a patil
adaptation plan. Actions are being implementeddiatto enhance the resilience of marine ecosystems
to climatic change. The ‘Federal Plan’ (2009-13jedgnates biodiversity into four key sectors
(economics, development cooperation, science amdportation) and makes a commitment to REDD+,
including contributing to pilot projects. The ‘Soie for a Sustainable Policy’ programme (2006-11)
has supported a number of research projects that@iimprove knowledge of the processes relating
climatic change adaptation and mitigation meastarésodiversity. 8, 7,9

An assessment of the climatic change vulneralifityiodiversity has been carried out in the Walloon
Region and an action plan for biodiversity prot@ctand ecosystem resilience produced. Restoration o
the ecological network to facilitate migration wedsntified as an action in the Walloon ‘Action Plam
Air and Climate’ (2007). The Walloon ‘Rain Plan’cindes actions to conserve and restore wetlands,
including restoration of flood plains, that will Ve positive benefits for biodiversity. Recommenoiasi
have been developed on forest management in théoddaRegion in the context of climatic change.
The Flemish ‘Climate Policy Plan’ largely omits Hieersity issues aside from some forestry issues
identified as of priority concern. Biodiversity i key theme in the ‘Flemish Adaptation Plan’,
preparation of which was underway in 2011. The Belss Region has made commitments to green
infrastructures and to a blue network that aimsntprove the ecological status of rivers, lakes and
wetlands through a series of restoration projecfs.new strategy for the management of the Sonian
Forest is being prepared that will take into act¢dha potential impacts of climatic change on damnin
tree species. Regional Nature Action Plans or MaRlans are under development; these will include
actions favourable to the adaptation of biodivgrsitclimatic change. 3 7)

Monitoring activities have indicated northward rarghifts of southern species of dragnonfly, seven
species of which have become established in théodraRegion over the past two decades; southern
European species have also been recorded moreefridygiuin Flanders, and some of these have
established permanent populations. In the Flemisbidd eight of twenty-six species of dragonfly
examined appeared earlier in spring between 19842806 ad the flying season for dragonflies has
extended by two weeks on average. Some southeterfbutspecies have shown northward range
expansions into the Walloon Region, although otlibas use habitats that are rare in the region have
failed to expand. The arrival dates for migratoig$® have advanced over the past twenty yearsnby a
average of 0-45 d yrfor 15 species monitored in the Flemish Regior6) (

Summary: Steps have been taken to improve knowledge andntbed biodiversity conservation
concerns into the process of strategy developnmemther sectors. Various legislative measures and
plans have been implemented or are being preparsthough monitoring has shown clear evidence of
species responding to climatic change, few relegatiobns have yet been implemented and only four of
the composite actions are in part addressed by iwheported.

Bosnia and Herzegovina / Bosnie-Herzégoving2011)

The country has an exceptionally high diversitghbof habitats and of species, including many
endemics. The ecosystems assessed as most vulnerable tdiclcthange are those of highlands and
mountains, especially the higher mountains, thdseust areas, those of the sub-Mediterranean megfio
forests and woodlands, and those of the margitseoPannonian Basin that extends to the northedast
the country. Whereas higher temperatures are the principal thoethe upland ecosystems, including
the Abies (Fir) forests of the montane zone, more frequert axtensive floods are identified as the
principal threat to the Pannonian ecosysteng8)

A programme has been established to monitor theewsfiof climatic change on biodiversity, both in
terms of species diversity and ecosystem diversi{§)
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Although the country favours adoption of ecosystmmed approaches to adaptation, a number of
constraints is identified, including incoherencyiviieen sectoral plans, limited public awarenesshef t
importance of biodiversity conservation and esplciat its potential contributions to climatic chga
adaptation and mitigation measures, limited humad @&stitutional capacities, and limited financial
resources to undertake the necessary underpinciggtiic research.

Hydro-power projects, promoted as a key compondnst@tegies for mitigation through the
development of renewable energy sources, are otteeahain causes of habitat conversion or losehint
country.

Summary: Initial steps have been taken to identify the masherable ecosystems and a monitoring
programme has been establisheHowever, a lack of coherency between sectors, resdimitations,
and proposals for mitigation measures that do abk¢ tinto account their negative consequences for
biodiversity, all give cause for concern about éxtent to which the recommended actions are being
adopted. Only two of the composite actions are identifiecdbagg addressed, and these are only being
addressed to a very limited extentGiven the high diversity of the country, the gehdmak of progress
must be viewed as a serious issue.

Croatia / Croatie (2011)

The country is one of high biodiversityjt has established protected areas that now exterd
11-26% of the land area and 1-56% of the terrltsga area. In addition, a National Ecological Network
covers 47% of the land and 39% of the territoréd area. A Red List has been compiled in which 2235
taxa from six groups (vertebrates, butterfliesgdrdlies, cave fauna, vascular plants and fungi)liated
as threatened; all of these have strict legal protectionNVork is underway to identify sites for the Natura
2000 network. (3,7

The ‘Strategy and Action Plan for The ProtectionBiblogical and Landscape Diversity of the
Republic of Croatia’ includes a number of actiomdevant to the impacts of climatic change on
biodiversity. It calls for the development of a monitoring pragrae that will monitor climatic change
impacts on biodiversity and for monitoring of inixaes species that are indicators of climatic change.
To-date, however, only a single project is repotteat can be seen as potentially contributing tliyeo
this programme; this project is investigating how climatic changeaifecting the timing of migration
and nesting in migratory birddNo activities related to the identification and depment of possible
adaptation or mitigation measures have yet comntend®, 6)

Although experts have predicted the vulnerabilityhe country’s biodiversity to climatic changeisth
has not yet been recognised as important at thienahtpolicy level. Karstic coastal regions are
identified as potentially one of the most vulneeaBlstems, especially to the effects of sea-legel r
associated with climatic changeResearch has shown evidence already that moreesouspecies of
marine fish have expanded northwards in the Adriat(3)

Summary: For a country that hosts such a wide range of béde habitats, the lack of progress
reported is a cause for serious conceiiewed generously, the actions reported can beidered to
address in part four of the ten composite actialtbpugh when examined closely only the proposal to
develop monitoring relates directly to the issuelohatic change, and this appears not to haverpssed
beyond a call for their developmentThe reported lack of recognition at the nationdigydevel of the
challenges and opportunities that will result fréime responses of species and ecosystems to climatic
change is distressing.

Cyprus / Chypre (2011)

Whilst the need to address the issue of climatiange across all sectors of activity, including
biodiversity conservation, has been recognisedstéieis reported is one in which a series of agilans
and assessments are being preparé@those most relevant here are the ‘National ActitanRo Combat
Desertification’, the ‘National Action Plan on Biedrsity’ and the ‘Impact Assessment of Climate



T-PVS/Inf (2012) 11 -22 -

Change on the Forests of CyprusAside from the commitment to prepare these vargmmiments, no
actions are reported relating to climatic changedrticular to the conservation of biodiversitytte face
of climatic change or to the implementation of ad#pn or mitigation measures.

Summary: It appears that, whilst the problem has appardrelgn recognized, no substantive actions
have yet been implementedThis is a very distressing state of affairs, esgcfor a country that has
been a member of the EU since 2004.

Estonia / Estonie (2011)

An unusually diverse country for its latitude, jpart because of the widespread occurrence of
limestone along the Baltic coastline, almost 18%itefland area is in some form of protected area.
Although no exhaustive national study has been nwdbe potential impacts of climatic change, the
guite astonishing statement is made that theseciimjpae Expected to be relatively small compared to the
southern and northern regions of Euré@nd ‘“Therefore no significant consequences are expdoted
biodiversity..”. Furthermore, no national adaptation strategy oricpohas yet been formulated,
although the aim of adapting to climatic change leen included in some draft documentBunding is
being sought to enable the mapping of climatic geampacts, awareness raising and the developrfient o
measures, all of which are seen as leading towdurelsdevelopment of a national climate adaptation
strategy; no timescale for this is specified, howeve(7)

Estonian partners are involved in an internatigmmaject BALTADAPT that aims to develop circum-
Baltic adaptation strategies for the sea and cbaste. Given that the project leadership includes the
Federal Ministry for the Environment, Nature Cona¢ion on and Nuclear Safety of Germany, and that
the project home page refers clearly to tBaltic Sea Ecosysténand identifies climatic changes as
likely to “jeopardize the integrity of the ecosysteit is surprising that there is no explicit miemt of
biodiversity issues in this context in the presepbrt. (3, 7,9

Steps are being taken, through the Baltic Envirartaid-orum (BEF) BaltClim project to encourage
and support relevant stakeholders to initiate dicn@hange adaptation programmes, although the
information given makes no explicit reference toddversity and the BEF www page offers no further
information that can clarify this. (9)

Summary: Viewed generously, the activities and status regbdoes represent some progress towards
three of the ten composite actionddowever, the statement that climatic change impaesexpected to

be relatively small compared to the southern andth®wsn regions of Eurogeand ‘Therefore no
significant consequences are expected for biodiyers is not only astonishing, but quite at variance
with the results from a series of published studidsuntley et al (2007) project a net loss of avian
species richness in the country by the end of tesegmt century, with a shift of the assemblage from
predominantly that which they characterise as SB8atteal — Montane to that which they characterse a
Nemoral; they also project range changes by many speciesvithaesult in species being lost or gained
by the country. This corresponds to the shift from Hemiboreal mif@est to predominantly Temperate
mixed broad-leaved forest simulated by Hickégral (2012), and to the change in vegetation type
simulated by these authors for the majority of Mat2000 sites in the countrySimilarly, Settelest al
(2008) simulate potential range changes for buigerfn Europe, showing numerous species potentiall
being lost or gained by the countryWhilst the reported failure even to begin to foratal a national
adaptation strategy or policy is deplorable, priesumably related to the unfounded and inacculetél
that the country and its biodiversity will suffanbstantial climatic change impactsHopefully this is a
state of affairs that will soon be remedied.

Georgia / Géorgie (2011)

The vulnerability of various ecosystems was assbssdaptation projects developed and activities to
raise public awareness were arranged during theepsoof preparing the country’s second national
notification to the UNFCCC (2006-9).Three regions of particular vulnerability were itfed: the
Black Sea coast;the Dedoplistskaro district;and Kvemo Svaneti; these regions have been evaluated
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in terms of vulnerability and adaptation measureSignificant negative impacts are projected for
protected areas along the Black Sea coast, prihcigs a result of sea-level riselncreased salinity of
Paliastomi Lake has already led to the replacernEahdemic fish species by more widespread marine
species; although climatic change adaptation measures areptl for this site no evidence is given as
to what these might be.The Dedoplistskaro district is subject to desexdifiion with evidence already of
species typical of hotter and more arid areas ¢osibuth establishing in the region and other specie
formerly typical of the in decline. The district has a number of protected areas tugther cover 12%
of its area. A monitoring system is to be established with tme af evaluating climatic change impacts
on the endemic flora and faunaln Kvemo Svaneti the principal issues that aredvelil to relate to
climatic change are increases in the incidenceadbus forest pests and consequently of damaged, tre
which is now 20%, increasing incidence of droudress in the forests and the loss of area and \@lfm
glaciers in the mountains.The principal adaptation measure of relevance ifiemtto-date is one that
aims to rehabilitate and improve the managemeséweérely damaged forests(l, 3, 6, §

Summary: Important and valuable first steps have been téthanaddress at least in part four of the ten
composite actions. Although problems have been identified that alremgyevident and that are likely to
be related to climatic change, there is no eviderfiGsystematic assessment of vulnerability tgegted
future climatic change. The adaptation measures being developed to adtiressurrent problems are
reactive; there is no indication of longer-term planning btte development of pro-active strategies for
adaptation, mitigation and the conservation of iedity in the face of projected climatic changes.

Germany / Allemagne (2011)

The report from this country begins with a visfon the future that all countries ought to be retay
adopt. A primary aim is to achieve even greater reductiongreenhouse gas emissions than is agreed
generally by the EU, with a commitment to limititige increase in global mean temperature to 2°Cebov
its pre-industrial value. A key aim relating to biodiversity conservationtigen presented, namely that
“Sensitive species and biotic communities are ablespond to climate-induced changes by means of
geographical migration within a network of spatjathr functionally linked biotopes that will havedne
created by 2020 This is complemented by a third aim to increasd @6, by 2020, the natural storage
capacity of land habitats for GO this aim will be realised through measures thao aldll have
biodiversity benefits (re-watering and re-natunatad peatlands; increase in semi-natural forests)7,

9)

The report lists a series of aspirations that waoldtribute to the attainment of these aimihese are
worthy of being reproduced here in full:
»  To achieve an international system of interlinkemtdpes (7, 9
e To continuously increase G@ink capacity by creating new forest areas inahlé locations (7,
9

»  To promote natural development throughout all udlamoors and peatland forests; to significantly
reduce peat harvesting from 2015 coupled with acreiase in the use of peat substitutes in
horticulture; to rewet dehydrated siteg7, 9

» To give increased consideration to the interactidietween biodiversity and climate change
throughout all areas of social action(9)

« To more widely integrate biodiversity protectionoithe German Government’s climate protection
programme (9)

e To promote greater cooperation between all naticaradl international players in the updating and
implementation of the Convention on Biological D$ity, the Framework Convention on Climate
Change and the Kyoto Protocol, as well as the Cotiwe to Combat Desertification.(9)

» To formulate a concept on “nature conservation atichate change” by July 2008(9)
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 To formulate and establish a system of indicatorsaksessing the impacts of climate change on
biological diversity by 2015. (6)

Summary: This report is presented at a high levedis a result it could be criticised for lacking dlsta
of specific measures, and it only makes explidienence to actions that can be identified as doutirig

to attainment of three of the ten composite actiomtowever, it is clear from the tone of the repostth
Germany is committed to taking the actions necgssaraddress the impacts of climatic change on
biodiversity, to integrate biodiversity issues assectors, and to develop adaptation and mitigatio
measures that also benefit biodiversity and heepeesent win—win solutions.

Latvia / Lettonie (2011)

The ‘National Environmental Policy Strategy’ (20@8ms to minimise conflicts between biodiversity
conservation and mitigation measures, althoughmdization is given in the report as to whether fuss
further and seeks win—win measures of benefit i lsectors. The ‘State Programme for Environment
Monitoring’ (2010) includes a commitment to a biaslisity monitoring programme.(6, 9

The University of Latvia is a partner in the Balgjd project that aims to develop an adaptation
strategy for the entire Baltic Sea Ecosysteliatvia is also a partner in the FUTURE Forest grbthat
aimsinter alia to ensure that European forests are well adapiddresilient to the effects of climatic
change and able to deliver multiple benefitBrincipal emphasis, however, in this and otheregmtsjis
given to the forestry sector and forest productwith no explicit mention of biodiversity. (9)

Summary: What is reported is very limited in relevance todiversity conservation and the impacts of
climatic change on biodiversity;it only addresses, and then only in part, two & ten composite
actions. Whilst the policies being adopted are welcome andéble, there is a lack of evidence of either
specific relevant actions or of the vision and catmrant needed to develop the necessary strategies.

Poland / Pologne (2011)

A cross-sectoral seminar (November 2010) addresedopic Biodiversity and climate change —
risks, prospects and trends of measlreghis was seen as a first step towards developirgsaessment
of the potential impacts of climatic change on ttmuntry’s biodiversity. Following the seminar,
recommendations for administrative measures rgjatinnature conservation were included in ‘Poland
2030’. A national sectoral adaptation policy is being @ren, due for completion by the end of 2012.
The ‘National Program of Increasing Forested Areasis to increase the extent of forested area% 3
of the area of the country by 2030 and to 33% b§020it is not clear, however, whether this will be
achieved principally or even solely by the develeptrnof areas of production forestry, as opposeayto
the creation of areas of semi-natural woodland thatild potentially provide important habitats and
contribute to the development of a coherent netvedtkabitats that would facilitate species’ ranbéts.

9.7

Summary: It is clear that Poland is at an early stage in rideognition of the problems faced by
biodiversity as climate changes, and has yet toectorgrips with the challenges and opportunitieg th
will arise as strategies are developed for adaptatnd mitigation. As yet it is unclear that any concrete
and directly relevant actions have been undertaki¢mpugh what is reported can, if viewed genengusl
be seen as contributing towards two of the ten amitg actions.

Serbia / Serbie (2011)

Habitats most vulnerable to climatic change hagenbidentified; these include steppes, wetlands
and forests. In the case of forests, the potential for climatiange to lead to increased frequency of pest
outbreaks and to increased risk of wildfire is ggeed. Mountain-top species, especially those that are
endemic and that often also already have smalllptipos, are identified as perhaps the most vubiera
group of species. However, no systematic monitoring of the effectglohatic change on biodiversity is
taking place. (1, 3,9
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The ‘Strategy of Biological Diversity of the Repitobf Serbia’ (2011-2018) includes a ‘National
Action on Climate Change’ that includeger alia commitments to: develop and implement a ‘National
Biodiversity and Climate Change Action Plan'develop climate change adaptation strategies fa PA
based on the results of climate change vulnergbditalysis; conduct a national climate change
vulnerability assessment focused on protected amedsvulnerable, rare and threatened ecosystems;
identify indicators, information and equipment reqments and priorities for the long-term monitgriof
climate change impacts on biodiversityThe action plan also calls for steps to evaluaté wafine
adaptation strategies and to facilitate informatixechange with resource and land managers, decision
makers and the general publiq3, 6, 7, 9

Projects underway aim to strengthen administratizpacities for protected areas, to identify and
establish a series of sites to form the Natura&#@DEMERALD networks in the country, and to reskarc
the influence of climatic change, considering imipa@daptation and mitigationA planned future
project will address the impact of climatic chamgeforest biodiversity. (7)

Summary: Important first steps have been taken, in termisl@ftifying ecosystems and species likely
to be most vulnerable to climatic chang&€ommitments have been made that will address other
important issues, but as yet the amount of conaetedirectly relevant action appears limitedhus,
although some progress has been made in relatiaddiessing, at least in part, five of the ten cositp
actions, the amount of real progress is small.

Switzerland / Suisse (2011)

A preliminary version of a climatic change adaptatstrategy, designed to address impacts and
measures for adaptation to 2050, is reported tarker consultation. Amongst the objectives of this
strategy, biodiversity is considered under a genairn to increase the adaptive capacity of all ueses
where it is considered one of the nine sectors rafistted by climatic change.The need for action at
all levels from genes to ecosystems has been remafjand a series of specific actions/targets bag b
identified. These address the needs to identify biodiversitmpmments most impacted by climatic
change, to co-ordinate measures nationally andnatenally, to take immediate action for habitats
already being negatively influenced (wetlands, redphabitats), to take measures to achieve early
detection of invasive species, to develop an edwdbgnfrastructure that will provide a wide rangé
potential pathways for species shifting their ranged that is embedded internationally, and torerthiat
adaptation measures adopted by other sectorsrtakadcount potential impacts upon global biodiigrs
and ecosystem services(1, 3, 5,7, 8, P

Monitoring of alpine peak vegetation and its changeer the past century is being undertaken and
data from a wider national biodiversity monitoripgpgramme have been analysed to investigate cimati
change related changes in selected species groResearch is being undertaken into methodgxesitu
conservation and assisted colonisation as a meaimserve threatened plant specigg, 10

Summary: Although what is reported includes actions thatrads, at least in part, eight out of the ten
composite actions, there is nonetheless a lackideece of the implementation of concrete and diyec
relevant actions. A great deal is planned, proposed or underway, thetreport lacks evidence of
implementation. An excellent aspect of the approach being takemeker, is the recognition of the
need to embed national actions within the inteomai context; given that most European countries
have at least some land borders, and that Switgkii certainly not the only land-locked European
country, there is an important lesson here for ratsr parties.

Ukraine / Ukraine (2011)

National policy documents make commitments to bieity conservation and the development of
an ecological network. To-date 5-7% of the country’s territory is withirrofected areas.The
development of the ecological network is undertakerthe regional level (oblasts)to-date schemes
have been approved in four oblasts (Crimea, Zhytpmgrnopil and Kyiv). International ecological
corridors have been developed to facilitate migratif a number of large vertebrates (bison, broeerb
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lynx, wild boar) and other species between prote@eeas in Ukraine and Poland (Turkivsky eco-
corridor, linking protected areas in Poland to 8ielivsky Beskidy National Park) and in Ukraine and
Romania (Bukovinsky eco-corridor, linking Vanatbigamt National Park” (Romania) to the Vizhnitsky
National Park). Negotiations are well advanced with the governmaft®oland and Belarus for the
establishment of the Zakhidne Polissya trans-baynd@msphere reserve;work is in progress towards
the development of three further trans-boundargries on the borders with Romania, Poland and Russi
respectively. (7,9

An enumeration of invasive plant species has bedertaken. (5)

Summary: Although policy commitments have been made to bmdity conservation and the
development of ecological networks, there is lighddence in the report of the embedding of issues
relating to the potential impacts of climatic char@n biodiversity into either policies or actions’he
actions reported only address, and then only irllgyad, three of the composite actionsThe efforts to
develop international ecological corridors and $rBoundary protected areas, however, are partigular
important and valuable, and provide an example kwbtber parties should be encouraged to emulate.
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[1l. S YNTHESIS AND ANALYSIS OF IMPLEMENTATION OF RECOMMENDATIONS

The above review of the reports received from parto the Bern Convention makes clear that the
extent to which parties have to-date implemented¢étommendations made by the Expert Group is both
extremely variable and overall rather disappointingven at the level of the ten composite actions
identified earlier, few parties appear to have ma&etions that relate to more than about half eéé¢) and
even then most of the actions address the rele@mposite action only to a limited extenfTable 3
presents a summary of the composite actions ideahtiéfs having been addressed, at least in patheby
reporting parties.

TABLE 3: COMPOSITE ACTIONS IDENTIFIED AS ADDRESSED BY THE REL EVANT REPORTS

Party reporting Composite actions
112 3| 4| 5 6| 7/ § 9 10 x
Albania / Albanie (2011) v v v 3
Armenia / Arménie (2012) VIV VIV VIV VI V|V 9
Azerbaijan / Azerbaidjan (2012) v v |v v | 4
Belgium / Belgique (2011) v v | v v 4
Bosnia and Herzegovina / Bosnie-Herzégovine v v 2
(2011)
Bulgaria / Bulgarie (2012) v ViVvIiVv| v | Y v
Croatia / Croatie (2011) v Vivi|v 4
Cyprus / Chypre (2011) 0
Estonia / Estonie (2011) v v v 3
European Commission / Commission européenne v v v 3
(2012)
Georgia / Géorgie (2011) 4 4 vV 4
Germany / Allemagne (2011) v | v v 3
Latvia / Lettonie (2011) v v 2
Malta / Malte (2012) v viv | v v 5
Norway / Norvége (2012) vViv|Vv 2 R4 R4 v 7
Poland / Pologne (2011) v v 2
Serbia / Serbie (2011) v v |V ViV v 6
Spain / Espagne (2012) v v | v v | 4
Switzerland / Suisse (2011) v v VIivIivI|vIVv|v] 8
Ukraine / Ukraine (2011) v v v 3
United Kingdom / Royaume-Uni (2012) v v vViv|Y vViv| 7
Totals/Means— for all 21 parties 8 | 2 |16 3 | 9| 15|17 2 | 13| 5 | 4-29
— for the 8 parties reportingin20124 | 2| 8 | 2|6 | 7|8 | 1| 4| 4 |575
— for the 13 parties reportingonlyin200% | 0| 8 (13|89 |1] 9| 1]3.39
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Parties indicated iboldface are those for which a report for 2012 was avaddbt this review.
Values in the lower right of the Table are meanshef number of composite actions identified as dpein
addressed across all 21 reports examined, by tepd@ts for 2012 and by the 13 reports for 2011 tha
were reviewed.

As is evident from Table 3, those parties respandinthe specific call to submit reports this year
(2012), that would provide the principal basis fois analysis, have reported actions that on aeerag
address, at least in part, 70% more of the compesitions than do those reports submitted by other
parties in 2011. Nonetheless, some general patterns emerge thdtecaeen in the reports submitted in
both years. In particular, whereas four of the composite adi@) 6, 7, 9 are addressed much more
frequently than the remainder, three are rarelyesigtdZ, 4, §. A brief analysis is presented below for
each of the ten composite actions.

Target as a priority the most vulnerable regionsésgstems

Four of the eight reports for 2012, and a furtrear fof the 2011 reports, included evidence that thi
action had been addressed, at least in pamtgeneral, however, only the first part of thei@ttad been
addressed: Those parties whose reports indicated relevantvigctijenerally had done no more than
identify relevant priority regions/ecosystemshe most frequently noted priorities were mountains
wetlands and the coastal zone, although Arcticoregand ecosystems were also noted where they were
relevant to the reporting party.

There was very little evidence in any of the repdot suggest that the need to improve knowledge of
potential losses of such vulnerable habitats iedpaddressed, nor that any assessment has yeinaeken
of the combined impacts of climatic change and dasel changes. There also was little or no evidence
of any activities being undertaken that would repre efforts to minimise other pressures on thesst m
vulnerable priority habitats.

Enhance the adaptive capacity of vulnerable species

Only in two of the eight reports submitted in 284&s evidence identified of activities relevanthist
action. In the case of Armenia, forest rehabilitation efare making use of local genotypes of endemic
species, thus increasing the populations of thedeerable species that previously have not generall
been used in forestry;this directly addresses the headline action far ¢imposite action. In the case
of Norway, assessments have been made of the abifigr of seabirds and marine organisms to the
combined effects of climatic change and of othespures, including ocean acidification, thus aciings
the need to identify threats other than climatiarde when considering vulnerable species.

Although a number of the reports indicated thavredf had been made to improve knowledge of the
vulnerability of species to climatic change (see tlext composite action), no evidence was idedtifie
the explicit development of climatic changéaptationplans targeting individual species, even for those
species identified as most vulnerable, nor of ¢&fdo address threats, other than climatic chatwe,
vulnerable species.Whilst the first of these apparent gaps may wefiresent a real failure to take
action, the latter is more likely to reflect the iegion from the reports of specific reference tgang
conservation efforts that target the vulnerablecigse The Group of Experts may wish to address this
latter omission by modifying the indicative contémtthe reports that they request in future.

Improve knowledge of species and habitats of splecimcern

This action was one of those that was most fredyp@hentified as having been addressed, at least in
part; all eight of the 2012 reports address this act@ndo eight of the thirteen 2011 reports examined.
The extent to which the action was being addressgted considerably, howeverln many cases
climatic change vulnerability assessments had peathe, although often only for a limited number of
priority species. Only in a minority of cases was evidence preseimditating that species’ distribution
models had been developed for a wide range of aperid used to simulate potential future distrimngi
and hence to identify the most vulnerable speciddie report from Spain, however, draws explicit
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attention to two complementary projects that hasdopmed such analyses for higher plants and for a
range of vertebrates native to that countr@nce again, however, the lack of evidence of swthity in

the other reports may represent an omission framejorting process rather than a failure to taktiom

In the United Kingdom, for example, although notntiened in the report submitted, the MONARCH
project (http://www.eci.ox.ac.uk/research/biodivig¥snonarch.php, see also: Bergt al, 2002) some
years ago undertook species’ distribution modellofga large number of species from a range of
taxonomic groups, the results being used to asseBs/ulnerability to climatic change.

Rather few of the reports indicated that assessm#rdpecies’ vulnerability to climatic change had
subsequently been used to update or develop catigsr\statements or recovery plans for these specie
Although several reports made reference to thetemde of national ‘Red Lists/Books’, none indicated
that any efforts had been made, or were undeneaiycorporate climatic change vulnerability inteth
assessments of threatened statuBiven that the IUCN guidelines for the use of tRed List’ categories
and criteria (http://intranet.iucn.org/webfiles/#®8C/RedList/RedListGuidelines.pdf) now include
explicit guidance on how threats from climatic cparmay be incorporated, however, revision of the
threat status, at least for the most vulnerableciepe is an action that parties ought to consider
undertaking, although not at the expense of monerete conservation actions that urgently are reeede

Improve knowledge and understanding of the rolevaidfire

Only in two of the 2012 reports, those from Armeaial from Bulgaria, and in the 2011 report from
Serbia, was evidence detected that explicit corside was being given to the potential impacts of
wildfire, and especially of the potential for clitttachange to result in changes in the frequemtgnisity
and/or extent of wildfires. In the case of Armenia the focus is on reducingliliiood of ignition,
improving provisions for fire suppression and iragiag the resilience of forests through the usaigéd
plantings. In Bulgaria the relevant actions all relate to foeestry sector, rather than the biodiversity
sector, and include the identification of forestam considered vulnerable to wildfires and measiares
prevent and protect forests from wildfiredn the case of Serbia there is simply a recognitbnhe
potential for climatic change to increase the délildfire in forest areas.

None of the reports indicates that efforts are dpeirade to address the headline action, nor is there
evidence that the role of fire is being includedchggally in vulnerability assessments, nor in the
development of strategies for the management ofepied areas. This is especially of concern in
Mediterranean countries, in those central and pa&iaropean countries with extensive areas of stepp
grasslands and in those northern European couhtiiggsin the Boreal forest zone, although as disea
above the potential for climatic change to leadht risk of wildfire in regions not generally codeied
fire prone makes this a factor that is relevaniibparties to consider.

Improve knowledge of introduced alien species

Invasive species issues are addressed in nineeagports reviewed, including six of the eight 2012
reports. In most cases the focus is upon the headline isSumproving knowledge of such species,
although the issue of the need for control of idtrctions is also frequently mentionedOnly very rarely
is mention made explicitly of the need to includgsessments of the potential impacts of climatimgha
on the invasion potential of proposed introductjomsd no evidence was identified of attention being
given to the potential for increasing atmosphel@; Concentrations to alter species’ invasion poténtia

None of the reports indicated that any extensiwe systematic assessment was being made of how
climatic change might alter the invasion potentiéilspecies already present and widely cultivated in
horticulture, although this is likely to be themmipal source of newly invasive species in mosetdrial
ecosystems over the coming decadeésxplicit consideration was given in some casesivasive marine
species, notably those introduced in the ballagemdischarged by ships, although no evidence was
identified of efforts to assess the extent to whitimatic change may alter the invasion potential o
species regularly introduced in this way but ngirasent invasive.
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Implement monitoring

Implementation of new efforts to monitor biodivéysand/or the existence of established monitoring
schemes was reported by seven of the eight 2012tseand by eight of the 2011 reports reviewelh
most cases the monitoring reported was of spediéstributions and/or of species’ phenology.
Monitoring of species’ populations, however, waghkamentioned. This is a surprising omission, given
that many of the reporting parties are participamthe regular monitoring of populations of bingkesies
carried out by the Pan-European Common Bird Momigp6cheme (PECBMS) that provided the data for
one of the first indicators of the impacts of cltimahange upon wildlife (http://www.eea.europadeaté-
and-maps/indicators/impact-of-climate-change-oee, @so: Gregorgt al, 2009).

Of concern is the general lack of evidence of moitiy of climatic change impacts upon protected
areas, of targeting of monitoring to critical areasof identifying and targeting focal speciezlikto be
particularly sensitive potential indicators of clitit change impacts.Although work at a European
scale, such as that mentioned above, is to soreatetidressing the last of these, with a focus ugrols
and butterflies, and these groups also have begptex as indicators by some national governmemts (s
e.g. http://mww.butterfly-
conservation.org/article/9/20/butterflies_get_fyisk_role_as_climate_indicators.html), it is
disappointing that such efforts are not eviderthsreports reviewed.

No evidence was identified of the targeting of ntoming to species that respond to critical
biologically-relevant variables that themselves difficult to monitor. This may reflect a failure to
identify such biologically-relevant variables, amdfo appreciate the potential for such monitoringn
obvious example, however, would be the sensitivfy higher plants generally to soil moisture
availability, but the generally sparse and disgadata available from monitoring of this variabieedtly.
Monitoring of plant species targeted because af fiegticular sensitivity to soil moisture, howeyeould
provide important evidence of changes in this irntgrttrvariable and of its ecological impacts.

Maintain or restore intact ecosystems

This was perhaps the easiest composite actionHarhwto find evidence, and this is reflected by the
fact that relevant activities were identified in sh@f the reports, including all eight submitted 912
and nine of those from 2011 that were reviewedowever, in a majority of cases the evidence was
simply of the establishment and management of piedeareas, with actions to increase the extent of
protected areas identified in rather fewer rep@ntsl actions relating to the need to increase cxtivity
and establish functional ecological networks bedentified in only a minority of cases.Nonetheless,
there were some excellent examples of good praatiaelation to steps being taken to address this
composite target. Amongst these, attention should be drawn, in p#er¢c to measures and/or
commitments reported by Germany, Switzerland, thitedd Kingdom and Ukraine.

The efforts to achieve international co-operatiowl @o-ordination in addressing this target were
particularly welcome, exemplified by the developmehtrans-boundary national parks and ecological
corridors (Ukraine), and by the BaltAdapt projdettaddresses the Baltic Sea Ecosystem as a whole.

Implement adaptive management practices and stregegnd Act now

It was extremely disappointing that this very intpot action was one of those for which evidence
was most difficult to find; only in one of the 2012 reports (Armenia) was ende identified that
adaptive management practices were being implemiente that management would be informed by
appropriate monitoring, the practices employed dp@odified if necessary in the light of this momitg
so as to ensure that the desired outcomes werevachi Globally, however, whilst much is written
about the desirability of adaptive managementesgias, it has generally been slow to be adoptéds
perhaps, therefore not surprising to see littlelence of the application of this approach by thdigm
What is surprising, however, is the lack of evidenf the recognition of the desirability of the apgch,
and hence of commitments to adopting the approach.
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There was also little evidence of recognition of theed to take a suitably long-term view when
developing protected area management plans, elipedeere forest ecosystems are concerned, but more
generally where the organisms that dominate theystem are relatively long-lived (e.g. re-sprouting
woody species in Mediterranean ecosystems) anbiforetological processes are slow (e.g. in Arctic
tundra and high mountain ecosystems).

Recognition of the need for immedigigactical action — toAct now — was identified in only one of
the reports reviewed (Switzerland)A majority of the reports did, of course, reporti@as that had been
taken or were being taken, but in most cases tralated to the development of policies or legiskati
measures, the preparation of strategies, the langoi projects, the initiation of monitoring schesp and
the like. None of these was considered to address the neéurfeediatepractical actions, because the
actions that are needed immediately are principadlyservation management actions that address such
issues as: the need to minimise other pressures on the mdsesable habitats and regions (composite
action 1); the need to take steps to increase the populationgnerable species and urgently to address
threats, other than climatic change, faced by tlp®eies (composite action 2)the need to increase
knowledge of the vulnerability to climatic changé species that are already rare and/or threatened
(composite action 3); and the need to incorporate an assessment of abiligr to wildfire when
preparing or revising protected area managemens flamposite action 4).

Adopt holistic approaches to adaptation and mitigpat

Half of the 2012 reports and nine of the 2011 repoeviewed included evidence that steps were
being taken to address this composite actiorhe nature and extent of those steps was, however,
extremely varied. Examples of good practice (e.g. Germany, NorwaytddrKingdom) made clear that
biodiversity conservation concerns were embeddethéndevelopment of strategies across most or all
principal sectors, and that in developing adaptatiod/or mitigation strategies, win—win measuresewe
favoured and/or being adoptedin other cases, the good practice identified rel&erecognition of the
need to take a trans-national view when developitgogical networks (e.g. Switzerland, Ukraine) and
protected areas (Ukraine)Several reports referred to a commitment to ineadae extent or use of
green infrastructure, and in one case referencealgs made to the development of a blue network
(Belgium). A commitment to an ‘ecosystem-based’ approach weguéntly reported, although it was
not always clear how this term was being interptete

Several of the reports included evidence that stepe being taken to facilitate knowledge transfer,
including the presentation of seminars for represtames from other sectors and preparation of riadter
targeting school teachers and pupils.

Consider assisted colonisation and/or ex situ comvsdéion

Four of the 2012 reports and one of the 2011 repavtiewed included specific reference to the
development or implementation of assisted coloimBabr ex situ conservation measuresAssisted
colonisation for a lichen was reported as beingnated in Scotland, although the development afl see
banks for threatened plant species was the measost frequently being implementedEx situ
conservation measures for vertebrates, througliveamteeding programmes, were mentioned only rarely
although a number of countries that did not mentios activity are known to have zoological gardens
where such captive breeding programmes for thredtspecies are implemented (e.g. United Kingdom).

Despite discussion of the measures in five of #gorts, no evidence was identified of efforts
explicitly to evaluate the potential risks and Héeef either assisted colonisation proposals fogositu
conservation programmes.
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CONCLUSIONS

A number of conclusions can be drawn from the mevdaed analysis presented abové&ey amongst

these are the following:

1.

The majority of parties who submitted reports irL2®r 2011 recognised the need to take action in
relation to the conservation of biodiversity in tfece of climatic change.Ilt was extremely
disappointing, however, that one party took thewibat this was not a matter of concern for their
country. It was also of concern that one other country, sthalpparently recognising the problem,
had yet to initiate any relevant actions.

Although many of the parties reported actions medato the development of policies, strategies or

legislative measures designed to address spebjfita issue of biodiversity conservation in theefa

of climatic change, only a small minority providedidence of legislative or other measures adopted
to ensure that the need to consider the issueodivrsity conservation was embedded across other
sectors.

Given the required focus upon adaptation, it waseexely disappointing that only a minority of
parties made reference in their reports eitheth&development of strategies that would assist the
adaptation of biodiversity to climatic change (edgvelopment of ecological networks) or to the
scope for win—win adaptation solutions for othectses that also would benefit biodiversity (e.g.
diversification of forestry plantings, using natisgecies, to enhance resilience to climatic change)

Although several of the parties expressed concerthéir reports about the potentially negative
consequences for biodiversity of measures beinggsed in their country for the use of renewable
energy sources as a means to mitigate climaticgeghdhere was a lack of evidence from most parties
of proposals for the adoption of win—win solutiols achieve mitigation targets and also benefit
biodiversity (e.g. re-wetting of wetlands and regton of peatlands to enhance their carbon sink
potential).

Some excellent examples of good practice were iitkhit these have been highlighted in the

foregoing review and analysis of the reports frdra parties. Of particular note are those parties

where the embedding of consideration of biodivgrsiisues cross-sectorally has already been
achieved, where win—win solutions are being adoptedadaptation and/or mitigation, where the

development of ecological networks already is uwdgr where the need to embed national actions in
their international context has been recognisedra/kystematic evaluations of species’ vulnerabilit

to climatic change have been made using specisfsildition models, and where a national vision

underpins a series of coherent actions aimed aessitig both the limitation of climatic change and

its inevitable impacts.

The most worrying gaps in the actions reportedtedlao those concrete and practical actions most
directly related to minimising the negative effeofsclimatic change on biodiversity, and especially
upon species and ecosystems already under thosatdiher pressures.There was also a worrying
lack of evidence of an appreciation of the need\td now’. The following key gaps need urgently
to be addressed:

» There was little or no evidence that parties hadnasteps to minimise other pressures on habitats
or regions most vulnerable to climatic change.

» There was very limited evidence that parties hdanasteps to increase the populations of
threatened species nor to reduce their exposutedats other than climatic change.

e There was little or no evidence that parties hatkligped climatic change adaptation/mitigation
plans for those species most vulnerable to clir@tange.

» Simulations of the potential climatic change impagbon species, and their use to identify those
most at risk of negative effects of climatic changere reported by only one party.
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(Note that to be meaningful such analyses nee& wone at a supra-national or even continental
level, because the magnitude of projected climaienges means that species will in most cases
be shifting their ranges at a scale beyond th#tiefndividual country.)

e« There was little or no evidence of the updating davelopment of species’ conservation
statements to incorporate climatic change impacts.

» There was no evidence of updating of Red Listslke into account climatic change vulnerability.

Only a small minority of parties indicated that fential for climatic change to increase the agk
wildfire was being addressed, and even then this pvcipally limited to concerns about wildfire
impacts upon forestry.

There was little evidence of awareness of the pialefior climatic change to alter the invasivenegs
introduced plant species already widely establisimefiorticulture, and of the need to assess this
potential. Where the issue of invasive species was addredsedotus was principally upon
potential future introductions of invasive speciashough in only one case was there evidence that
the need to consider how a proposed introductiazhtrbe affected by climatic change was taken into
account.

Monitoring activities that were reported were pgtchmany parties reported a commitment to
implement monitoring of biodiversity, although uByavithout any indication of how this might be
targeted to be most effectiveln many cases parties that are known to contribotextensive
monitoring schemes did not report these activaidsough they are clearly of direct relevance.

Only a minority of parties reported actions thatiredsed the need to develop permeable landscapes
and functional ecological networks, in order toilfeate species’ range shifts in response to climat
change. Similarly, there were few references to identifyingw protected areas, to increasing the
extent of existing protected areas, or to the adif buffer zones around protected areas.

There was only very limited evidence of a commitinéo the implementation of adaptive
management practices, and none of the need tatlkegg-term view when formulating management
plans for protected areas.

Whilst there were examples of good practice witspeet to the adoption of the necessary holistic
approach, for example to the development of ecoldgnetworks, this was not evident from the
reports with respect to the formulation of consgoraeor recovery plans for individual species.

Good practice was evident in a minority of caseth wéspect to knowledge transfer activities, but a
majority of party’s reports made no reference te #ttivity.

Only a minority of parties reported actions relgtito assisted colonisation ex situconservation
measures. Where these were reported there was no explicilesnde that the recommended risk
assessments had been undertaken, nor that stepshemmg taken explicitly to enhanex situ
conservation measures (e.g. seed banks) targbtieat¢ned species.

Overall, the conclusion reached is that therevisrg real danger that too little will be done tatel by

many of the parties. This is a depressing conclusion to reach, butiifoeces the need to press all
parties to respond actively and swiftly to the meomendations made by the Expert Group, where they
have not already done soAlthough four years have passed since the firsbsetcommendations were
made by the group, this is clearly a relativelyrshione in the context of the ‘political machingiéthe
need in many cases for parties to advocate, disclraft and ultimately enact the policies that are
considered necessary before concrete actions caamkbna. The Expert Group are encouraged to urge
parties to recognise that many of the actions recended, but as yet rarely implemented, can almost
certainly be commenced under existing conservalagislation in their country; there is thus no
justification in these cases for delay, except apshwhere there is a genuine lack of resourtéhere
lack of resource is the principal issue, as wastimeed in some of the reports, then the Bern Cotiwen
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can perhaps use its influence to encourage painéesuffer less from this problem to make the ssagy
resources available to more resource-deficientggartSome excellent examples of good practice in this

respect were already evident from the reports barenof such assistance is urgently needed by st lea
some parties.
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RECOMMENDATIONS

On the basis of the conclusions presented abonerder of specific key recommendations are made

to the Expert Group:

1.

10.

11.

12.
13.

14.

Take steps to ensure that the importance of the isé climatic change impacts upon biodiversity is
recognised by all parties, and that all parties &dtion urgently to address this issue.

Urge all parties to adopt measures that ensurebtbdiversity conservation is embedded across other
sectors and taken into account when formulatingcigal or strategies for those sectors.

Use the forum of the Expert Group, and any othearma@vailable, to inform policy-makers in various
sectors and across the parties about the oppdeminior win—win solutions when developing
strategies for adaptation to climatic change by thector.

Use the forum of the Expert Group, and any otheama@vailable, to inform policy-makers in various
sectors and across the parties about the oppdeminior win—win solutions when developing
strategies for mitigation measures.

Ensure that all parties are aware of the examplegood practice identified and urge the wider
adoption by the parties of such practices.

Emphasise to all parties the need to act now, @dpein respect of many of the concrete and
practical conservation measures that have beemraeaded by the Expert GroupEncourage all
parties to implement these measures as a mattegenfcy.

Re-emphasise to all parties the importance of tpkito account the potential increased risk of
wildfires as a result of climatic change and of edtting consideration of this risk into protecteeaar
management plans.lt is important that parties recognise that thisdas a problem that is limited to
the Mediterranean countries.

Encourage all parties to recognise, and to takessie address, the need to assess the potential for
introduced species already present to become wevasider future changed climatic conditions.

Urge all parties to adopt the good practice, ideatiin the case of the United Kingdom, of
implementing control measures for the assessmemnttiductions that include assessment of the
impacts of projected climatic changes on the sgétigasion potential.

Ensure that those persons preparing reports fratiepdor the Expert Group are fully informed about
relevant activities, for example monitoring acie, being undertaken in their country, thus avajdi
spurious identification of gaps in the activitielstloat party or of priorities for new actions byeth

party.

Urge all parties to take urgent steps to develapogical networks, to enhance the permeability of
landscapes generally, and to enhance their protecta network by the addition of new protected
areas, increases in the extent of existing prafeateas and the designation of buffer zones around
protected areas.

Re-emphasise the desirability and benefits of adg@tdaptive management practices.

Re-emphasise the need to take an appropriatelyterng view when formulating management plans
and strategies for protected area management.

Urge all parties to adopt a more holistic approabkn formulating strategies and plans for ecoldgica
networks or protected areas, and when developimgerwvation or recovery plans for individual
species. In particular, encourage the general adoption ef ékamples of good practice reported,
especially by Switzerland and Ukraine, with resgediaking into account their international context
when planning ecological networks, and to develppietworks and protected areas in partnership
with their neighbours.
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15.

16.

Encourage all parties to undertake knowledge tearsgftivities to ensure awareness by those in other
sectors, stakeholders and the general public ofcHalenges posed and opportunities present by
climatic change when considering biodiversity camagon, including its links to other sectors and
the opportunities for win—win solutions.

Encourage all parties to ensure that appropriateassessments are made before the implementation
of assisted colonisations or @X situ conservation measuresUrge that these generally very
expensive measures principally be targeted, whieerisk is assessed as acceptable, to Bern
Convention and other threatened species, andhbatanly be applied when it is apparent that other
options will not suffice to ensure the speciesvatal.

In addition to these specific recommendations,gieeral recommendations made above in relation

to the overall conclusion reached are worth reatteg, namely:

To urge all parties to recognise that many of #teas recommended, but as yet rarely implemented,
can almost certainly be commenced under existimgawation legislation in their country;

That in these cases the only reasonable excusdefay in implementing appropriate activities is
where there is a genuine lack of resourcand

That where genuine lack of resource is the prindgsue preventing the commencement of urgent

activities, the Bern Convention should considengsts influence to encourage parties that suss |
from this problem to make the necessary resoungzitable to more resource-deficient parties.
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Appendix 1: Guidelines for the 2012 reporting by Parties on thémplementation of
Recommendations No. 135 (2008) and 143 (2009)

REPORTING BY PARTIES

Parties are invited to provide a report in writi(gectronic WORD format), informing on the
measures/actions/strategies/policies implemented agtordance to the guidance appended to
Recommendation 135 (2008) and Recommendation BOD)2

The report should include, as far as possibleyimtion on:
» Main challenges posed by climate change in thetcpun

» Integration of biodiversity in climate change mifpn and adaptation national
strategies/policies/actions;

» Vulnerability assessment for Bern Convention spgeai®d habitats, with particular focus on:
o0 Migratory Birds;

Amphibians and reptiles

Invertebrates

Plants

o O o o

Protected areas

» Elaboration and implementation of adaptation stji@&actions, including ecosystem-based
approaches to climate change adaptation

»  Cross cutting issues
o Invasive Alien Species
o Protected areas and landscape scale conservation

» Mainstreaming of adaptation to climate change @¢imal policies
Where relevant, please provide additional infororatn:

» Research, monitoring and awareness raising

» Main challenges faced while elaborating/implememntadaptation activities/policies (from both a
scientific and/or an administrative/legal pointvaw);

» Examples of good practices that your country cgoex
» Lessons learned
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SUMMARY OF SPECIFIC RECOMMENDATIONS

Through Recommendation No. 135 (2008}he Standing Committee to the Bern Convention
recommends Contracting Parties to the Conventidnirarites Observer States to:

1. Address and communicate, as a matter of urgeéineympacts of climate change on biological diitgrs
and its conservation;

2. Raise awareness of the link between biodivergitgt climate and emphasis the large potential for
synergies when addressing biodiversity loss anmdaté change in an integrated manner; includingosoci
economic effects;

3. Encourage the elaboration of climate changetatlap activities for biodiversity, taking accouwsftthe
suggested measures listed in the guidance seh the iAppendix to the present Recommendation; and

4. Continue to engage in the development of furghidance to implement the Convention.

Through Recommendation No. 143 (2009}he Standing Committee to the Bern Convention
recommends Contracting Parties to the Conventidnirarites Observer States to:

1. Increase efforts to improve understanding of lthkages between biodiversity and climate change
(according to Recommendation 135 (2008)).

2. Make full use of the large potential for synesgand co-benefits between biodiversity consematial
climate change mitigation and adaptation, includingsystem-based approaches.

3. Ensure that biodiversity considerations, inahgdipotential negative impacts, are taken fully into
account in climate change adaptation and mitiggtimicties and measures.

4. Develop climate change adaptation activities Haordiversity, taking due account of the proposed
guidance set out in the Appendix to the presenbRetendation; and

5. Continue to engage in the development and agjuic of further guidance to implement the
Convention.

More information onwww.coe.int/bernconvention
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Appendix 2: Appendix to Recommendation No. 135 (2@)
GUIDANCE

This guidance draws on the expert reports commmissidy the Council of Europe and discussed by
the Group of Experts on Biodiversity and Climatea@fe at its meetings in 2007-2008. The conclusions
and recommended actions provided stem from sixragpaxpert reports and discussions by the Group of
Experts, which should be completed and updatedhénfature, and including potential revision of the
current recommendations as well as additional recendations for other groups of species.

Measures that may be considered as appropriatadiressing the impacts of climate change on
biodiversity, for the purposes of the applicatiohtlbe Convention, are listed for consideration by
Contracting Parties. These measures are offeredaasples of action that may be taken by authoréties
all levels of governance to address this issueeOtdomplementary measures may be identified by
governments as equally appropriate to their pddiatircumstances and concerns.

The effects of climate change on ecosystems arg@lexmThe impacts of a changing climate on the
species and habitats protected by the Bern Cororentiay differ widely, depending on the species and
the interactions with other species and/or thebithts, as well as according to location. The e#febat
climate change adaptation measures in other sectorshave on species and habitats should also be
considered in order to avoid further unforeseenaicts

I.  Vulnerability to climate change

Vulnerability, as defined by the Intergovernmerahel on Climate Change (IPCC), incorporates the
concepts of exposure, sensitivity and adaptation, i is usually a combination of these that lead t
vulnerability. Species are already vulnerable toréases in their abundance and range but on atghert
scale (1-10 years), climate change will increasirgintribute to longer-term stresses and exacethate
current drivers of bioiversity loss. Climate chang@ot an isolated factor, and an integrated agpgras
needed in order to understand how interacting faacontribute to vulnerability.

There is abundant evidence from observations anditaring that climate change is already
impacting species and habitats, and, for some,ishisading to increased vulnerability. There ttdi
direct information on the attribution of sourcestbfs vulnerability but the majority of the obsetve
responses are consistent with those expected fiiorate change.

Most of the very limited evidence for the potenii@lpacts of climate change on Bern Convention
species and habitats is inferential and based onitonimg and observations of responses to current
climate change, expert knowledge and modelled gtiojes. A picture of species’ vulnerability can beg
to be drawn, but this information base needs tlutliber developed, as the nature of the threatstads
of many species suggests that climate change il @dmpound the situation.

This section includes proposed actions and measassd on the work done so far under the Bern
Convention (see reportClimate change and the vulnerability of Bern Conieenspecies and habitdts
by P. Berry; Climatic change and the conservation of migratoirg$in Europe: Identifying effects and
conservation priorities by M. Ferrer, I. Newton and K. Bildstein, ancClimate Change Impacts on
European Amphibians and Reptiléy K. Henleet al).

Proposed actionk

1. There is a need for action in all sensitive srgm Europe, including South Eastern Europe, the
Mediterranean and central European regions, but fsaurgency to address the impacts of climatagha
on the species and habitats of those areas cartispeojected as being most vulnerable in Eurdpe:

! These recommended actions are drawn from thetrbpd®.Berry “Climate change and the vulnerability
of Bern Convention species and habitats”, docurmdPV S/Inf (2008) 6 rev.
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Arctic (including parts of Scandinavia and Greedlamrmountain regions; coastal zones (including the
Baltic and parts of the Mediterranean); and islaabitatsand wetlands in areas increasingly threatened
by drought The terrestrial ecosystems considered especiffitgtad by climate change (and found in
Europe) are: tundra, boreal forest, mountain anditdeanean-type ecosystems, salt marshes andesea-i
biomes, and the Arctic region.

2. Given the threatened status of many speciesidadl in the Bern Convention, and their level of
endemicity and rarity, take measures to build uputetion numbers.

3. Further develop and improve the information bas¢he vulnerability of Bern Convention specied an
habitats based on all the components of vulnetglfile. exposure, sensitivity and adaptive cagacit

4. As mitigation and adaptation are both aimededucing vulnerability to climate change, consider
adaptation strategies to reduce species loss,sad@mitigation activities and measures in terfntisedr
potential to contribute to or reduce vulnerabibtifyspecies and habitats.

5. Take care that adaptation and mitigation measaomform with biological diversity conservation
principles. Bear in mind that adaptation strategies/ favour certain species or groups of species ov
others. Take an integrated, cross-sectoral apprmaelssess responses to climate change, as natigati
and adaptation activities in other sectors can leéther positive or negative effects on biodiversit

6. Focus attention on the potentially more vulnkrd®ern Convention species regarding climate change
(preliminary analysis based on available informafimm modelling). These lists are not comprehensive,
but focus on some species already identified asnpially threatened by climate change in the reppr®.
Berry “Climate change and the vulnerability of Bern Conigenspecies and habitéts

- Mammals Lynx pardina (Iberian lynx);Microtus tatricus(Tatra vole) andVlyomimus roachi
(Mouse-tailed dormouse)M. roachii; Myotis dasycnemgPond bat); Monachus monachus
(Mediterranean monk seal); Saimaa ringed @&labca hispida saimensi).

- Birds: The greatest reduction in bird species richnegsadjected to occur in southern and central
Europe. Most affected speciesnthus bertheloti{Berthelot's pipit);Chersophilus dupontDupont's
lark) and Bucanetes githagineugTrumpeter Finch) ;Apus caffer (white-rumped swift),
Phoenicopterus rube(greater flamingo) andCalidris alba (sanderling);Acrocephalus paludicola
(aquatic warbler), pintai{Anas acuta and meadow pipitAnthus pratens)s Northern species are
generally vulnerable and birds such as marsh waAocephalus palustrjscould be vulnerable in
the southern and western parts of their range.

- Reptiles:Lepidochelys kempiiKemp's Ridley Sea turtlepermochelys coriaceéleatherback

turtle) andEretmochelys imbricatéHawksbill turtle);Gallotia simonyi Hierro lizard, Canary Islands
endemic). FoVipera ursinii (Meadow viper), if it is able to disperse it codgpand its range, but
otherwise it could contract.

- Amphibians:Particularly vulnerable in the Iberian penins@é.the species modelled, botytes
obstetricangMidwife toad) andBufo calamita(Natterjack toad) are vulnerable to climate change

- Insects It is thought that Southern European species ramain less affected as they are better
adapted to very high temperatures as well as @@dges in temperature.

- Fish: One of the most vulnerable species isRimenanichthys valsanicqléhe European sturgeon
(Acipenser sturiphas also been identified.

Y Even though climate change has not been usedritsron for the listing of species, if other thte are
present then it is possible that the species willlinerable to climate change too, especiallyig in a
vulnerable region or if there is other supportingdence in the form of modelling results and/or
additional components of vulnerability present.
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- Vascular plantsNo evidence of responses to current changes unce® of vulnerability have
been found for Bern Convention vascular plants,speties such &ulsatilla patengPasqueflower),
Apium repengCreeping marshwort) arypripedium calceolufLady's slipper) could be vulnerable
in southern parts of their range in Europe. Padity vulnerable species will be those with long i
cycles and/or slow dispersal, as well as sometlspecies (Arctic, alpine, island, coastal..).

7. ldentify and address with urgency other non-atinthreats to vulnerable species to enhance their
adaptive capacity.

Migratory birds

Migratory birds can be influenced by a changingnelie in three different geographic locations: their
breeding grounds, their wintering areas, and thegration routes. We can expect that migrants will
suffer greater storm-induced losses, which couléseanoticeable reductions in populations regardiéss
other climate changes.

The breeding ranges of some European birds aradglhifting north, as individuals withdraw from
southern portions of their ranges, while othersagrnorth at the northern limits of their ranges. A
particular concern involving range shifts is thed@f mountain-top and high latitude breeders, vhiay
disappear from much of their range, as global wagmeduces the extent of specific high-mountain and
high latitude habitats.

Proposed action&

8. Establish a functional network of watch sites oatehtowers” to monitor changes in bird behaviour
and assess bird-population trends in Europe.

9. Establish a set of focal species whose populatoksbehaviour should be monitored because of their
relationships with more-difficult-to-follow but ¢ital biological variables. In particular, seabirdetland
birds, diurnal birds of prey or raptors, other sogubirds, and several widespread and long-termdietiu
songbirds should be monitored.

10. Undertake studies in southern Europe, where mamyatary birds over-winter, and where many
others pass through while migrating between Eunojpeeeding grounds and African wintering areas.

Amphibians and reptiles

There is mounting empirical evidence that climabarmge is already having various impacts on
different aspects of the ecology of organisms,udiclg amphibians and reptiles. Long-term studies on
European amphibians and reptiles show alreadydetay to earlier breeding in many species. Alse, th
decline of some species have been linked to chatlgedtic conditions.

Amphibians and reptiles critically depend on terapare and water. While reptiles have developed
adaptations to cope with water scarcity, all Euampamphibians require moist habitats and, with few
exceptions, open water for reproduction. Specidiso@come threatened by climate change particuiarly
regions where water and humid habitats are alrsedsce and expected to become even drier. As wietlan
habitats disappear, aquatic and semi-aquatic spedliesuffer declines.

The main response of species to climate changethisrea range shift or in-situ adaptation by
evolutionary change. Apart from marine turtles titep and amphibians have a too low dispersal dgpac
to follow the expected rapid changes, especialltha highly fragmented European landscapes. In-situ
adaptation requires large populations — beyondsthe of most amphibian and reptile populations in
modern landscapes. Climate envelope modelling 4med assessment of the climate sensitivity of
amphibians and reptiles clearly show that climdtange impacts will considerably differ among spgcie

2 These recommended actions are drawn from the trégyoM. Ferrer, I. Newton and K. Bildstein
“Climatic change and the conservation of migratoirgs in Europe: Identifying effects and conserati
priorities”, document T-PVS/Inf (2008) 1 rev.
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and regions. Overall, amphibians are expected ffersmore than reptiles based on their adaptation t
harsh environments.

Proposed action¥

11. Take early action on the following species,ezted to be most affected, including through spgecie
specific climate change mitigation plans:

» Amphibians from dry Mediterranean regions (espécial Spain, Western France, and Italy), and
amphibians requiring cool environments;

» For reptiles, projected losses are also higheataas with high temperatures and major reductions
in precipitation (Spain, ltaly, the Balkans, anc:€ge);

» Island endemics, such asdytes muletensi¢Balearic Mid-wife Toad), the lizardalgyroides
fitzingeri (Pygmy Algyroides),Lacerta bedriagae(Bedriaga’s Rock Lizard)Podarcis tiliguerta
(Tyrrhenian Wall Lizard), anéallotia simonyi(El Hierro Giant Lizard), and the snakéacrovipera
schweizeri(Cyclade Blunt-nosed Viper) are predicted to beedhe most affected species, together
with Phyllodactylus europaey&uropean Leaf-toed gecko);

» In Central and Northern Europe, early breeding dlmah, i.e., primarily brown frogsRana
arvalis, Rana dalmatina, Rana temporgriand the common toad({fo buf) may be placed at
increasing risk due to late frosts, less snow goued warmer winter temperatures.

12. Highly sensitive species should be monitored ag#tdrs of climate change.

13. Facilitate in-situ adaptation and natural rangéstiy redoubling efforts to maintain or restorggia
intact habitats and large-scale connectivity.

14. Countries with breeding populations of sea turlied endemic island taxa potentially threatened by
sea level rise should gather data and undertakiéestto improve knowledge on climate change impacts
on endemic island species.

15. Mediterranean countries should assess the redudfopermanent wetlands and rivers by the
combined effects of land use and climate changetier understand impacts on amphibian species.

16. Further research should be undertaken on the jpatémpacts of climate change on amphibian and
reptile species.

Il. Adaptation strategies

Climate change is an important determinant of tiséridution and functioning of natural systems,
with species, habitats and ecosystems having beatified repeatedly throughout geological time.
Today, changes in land use and management ardimgsun the degradation of semi-natural habitats,
declines in traditional agricultural and forest mgement on which many species depend, and now large
scale land abandonment. It is likely that thesengha will be further exacerbated by climate change.
Projections suggest that between one fifth andtbiné of European species will be at increased oisk
extinction if global mean temperatures rise moentR to 3 °C above pre-industrial levels. A comtima
of climate change and other drivers of change metluce the adaptive capacity (and resilience) afyma
species and habitats, and will have potentialljosisrconsequences for the delivery of ecosystermicssr
that are the cornerstone of human existence anebeiglg. Robust mitigation and adaptation polices
clearly needed in order to address the impactimate change on biodiversity.

The following seven overarching adaptation prirespfor biodiversity and its conservation derived
from pre-existing guidance, are linked with mordaded measures, and should be considered when
developing adaptation strategies and actions teazwre species, habitats and ecosystems, and theeser

% These recommended actions are drawn from thetrbgd. Henle et al “Climate Change Impacts on
European Amphibians and Reptiles”, document T-PM34008) 11 rev.
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that they provide. The concepts underpinning tipegeiples are also equally relevant to other sscad
could be further developed within and across secasr a standard for universal application, and they
should be considered when devising adaptationitietiat all level$

1. Take action now: As uncertainties surrounding thecige nature of future climate change and its
impacts on biodiversity should not delay practmahservation action.

Proposed actions:

a.

b
c.
d

Enhance existing biodiversity conservation actdgtin protected areas and intervening habitats.
Deliver on current biodiversity policy and legisl@ commitments and agreements.
Reduce other sources of stress and harm not giledted to climate change.

Develop further biodiversity policy, legislationdaagreements to ensure that conservation
objectives reflect the challenges presented byaténchange.

2. Maintain and increase ecosystem resilience: Inraxénprove the ability of ecosystems to mitigate
the effects of climate change whilst maintaining arcreasing biodiversity.

Proposed actions:

a.

d.

e.

Maintain and restore ecosystem structure fandtion and, where appropriate and cost effective,
relocate and create new habitats.

Conserve the range and variability of species,thtshand ecosystems.

Establish buffer zones with ecologically sensitivenagement regimes around conservation
areas.

Prevent the introduction and control the spreaidvdsive species.

Develop actions to increase resilience and comnatmitose actions.

3. Accommodate the impacts of climate change: As lgotidual change and extreme weather events
will be experienced.

Proposed actions

a.

Increase understanding of the specific effectdinofate change on biodiversity, develop adaptive
strategies based on sound ecological researctuasieitake risk management planning to take
account of unpredictable effects.

Work with ecological principles when accommodatioglimate change impacts.

Establish networks of interconnected protected sarngarrestrial, freshwater and marine) and
intervening habitat mosaics to increase permewlailitd aid gene flow.

Plan future conservation areas to ensure that rabite species groups and habitats types are
protected.

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

Consider the role of species translocation amekitu conservation, especially for threatened
species.

* These recommended actions are drawn from the trégyoM. Harley and N. Hodgson “Review of
existing international and national guidance onp#atéon to climate change with a focus on biodiitgrs
issues”, document T-PVS/Inf (2008) 12 rev.
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4. Facilitate knowledge transfer and action betweeinpes, sectors, the general public, and authsritie
at all levels, including Conventions: As successfdaptation requires biodiversity conservation ¢o b
integrated with other land and water managementites.

Proposed actions:

a.
b.
c.

Strengthen existing relationships and build neviraiships, including across Conventions.
Ensure that policy and practice are integratedsacsectors and borders.

Co-ordinate adaptation and mitigation measurevtidamal-adaptation for the environment and
biodiversity within and across sectors.

Increase awareness of the benefits that biodiyepsdvides to society and its role in adaptation
strategies across all sectors.

Communicate best practice and exchange informatiosuccessful adaptation.

Communicate and engage the wider public to proncotecerns on biodiversity and face the
challenges of climate change.

5. Develop the knowledge/evidence base and plan gicathy: It is essential that the best available
evidence is used to develop techniques that allodiversity to adapt.

Proposed actions:

a.
b.

~ o o o0

Continually review the evidence base and identifgudedge gaps and research opportunities.

Develop research on biodiversity and climate changenhance a comprehensive understanding
of the impacts of climate change at the commuritggstem level which will provide a better
analysis of the consequences regarding speciesyidimda biogeographical vision, both at short
and long time-scales.

Undertake vulnerability assessments of biodiversitgt associated ecosystems.
Undertake scenario assessments and identify ‘rrete@ctions.
Pilot new approaches through demonstration prajects

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

6. Monitor and use indicators: As monitoring isey lkcontributor to the evidence base and, as such,
existing schemes must be strengthened and neweetgiits incorporated

Proposed actions:

a.

Identify indicators to monitor the impacts ofn@te change on biodiversity and to assess
vulnerability and adaptation.

Continue to monitor the observed impacts of atenchange on biodiversity and establish
procedures to validate projections to direct orali@y conservation objectives, including where
appropriate through the development of communigedamonitoring programmes.

Monitor the effectiveness of adaptation measwed adaptive conservation management in
maintaining and increasing ecosystem resiliencesaodmmodating change.

7. Use adaptive conservation management: As effectimeervation in a changing climate will require
a flexible approach based on learning from dirgpeeiences

Proposed actions:

a.

Undertake continual monitoring and re-assessmeatdaptation actions as new information and
research becomes available.
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b. Develop and communicate adaptive management adtidnsrease both ecosystem resilience and
accommodation to the impacts of climate change.

lll. Cross-cutting issues
Invasive species

Biological invasions are a problem likely to incseainder climate change. The risk posed by invasive
species under climate change conditions is, in rgénanderestimated because models and scenarios,
mainly focused on native biodiversity, have pooeplored the issue. IAS and climate change are
considered two of the five main threats to biodsitgy and therefore the two operating together adod
expected to produce extreme outcomes. Currentchibinges caused by invasive species could further
interact with climate change, increasing ecosyst&miaerability and therefore the risk of new ini@ss.

While tools to fight invasive species already exixiuntries’ concern is still scarce and action is
urgent. It is difficult to predict how climate aige will affect invasive processes per se as welina
combination with other factors of global changeo(ici changes, land use changes, etc.). Climategehan
could alter the structure and composition of natieenmunities and, as a consequence, the way irhwhic
an ecosystem functions, increasing the risk of dgjglal invasion: maintaining high biodiversity
communities is expected to reduce susceptibilityptasives. Climate change is also likely to inseethe
potential distribution and abundance of invasivecsgs, further enlarging areas at risk of invasamg
threatening the viability of current managemerdtsigies against invasive species.

Proposed action

17. Improve information on the biology of invasive sigscand how their populations respond to climate
change.

18. Condition any intentional introduction of alien sfs on exhaustive risk analysis processes which
include considerations related to climate chandso Aisk analysis on pathway and vectors sholtd ta
into account potential interactions with climatecbe to prevent unintentional introductions.

19. Consider the effects of altered climate and atmesp chemistry when undertaking risk analysis for
biotic invaders.

20. Step up research on biological invasions linkedlitmate changes, including on: (i) the influence of
dispersal, propagule pressure and species int@nactfii) the populations’ ability to adapt, ane tscales
over which climate will change and living systemal wespond; (iii) the synergistic effects between
climate and other anthropogenic variables thatlikedy to exacerbate the abundance and impact of
invasive species; and (iv) predictive models.

Protected areas and landscape scale conservation

Protected areas have long been one of the cornesstif conservation policy, and they have a vital
role in biodiversity adaptation strategies to cliim@&hange. Protected areas are likely to beconmever
greater importance as they often harbour the halitg habitats for many species. It will therefdre
necessary to take account of climate change ipldring and management of protected areas towechie
successful strategies for biodiversity conservaitiotime face of climatic change.

Networks of protected areas should be embeddednwiahhigh-quality landscape conservation
approach to provide permeability and connectivityatssist species adjust their spatial distributions
through the provision of habitat ‘stepping stonasd other tools. Protected areas alone will not be
sufficient to ensure adequate protection of habiaid species. It will be critical to ensure thattwed
protection and appropriate management of existmotepted areas which, to be effective, should rieed
be complemented by appropriate management andwstuaf the wider landscape, as otherwise many

® These recommended actions are drawn from the tréyok. Capdevila-Argiielles and B. Zilletti “A
perspective on climate change and invasive aliegisp”, document T-PVS/Inf (2008) 5 rev.
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species will be unable to achieve the responsadinmatic change that are essential to their lomgite
survival.

Proposed actions:

21. Consider the extent and location of protected areasovide flexibility and potential for species t
adjust their distributions within the landscaped@sponse to climatic change. Consider buffer zaises
valuable tool for enhancing the effectiveness ofguted areas.

22. Develop permeable landscapes that provide fundtioetworks of habitat ‘stepping stones’ of
various sizes and separations linking protectedsate help species’ adaptation to climate change.

23. Take the necessary steps to retain as many adjgos$ithe remaining fragments of unaltered or
semi-natural habitat in the landscape in order they may serve as ‘stepping stones’ and contritute
rendering the landscape permeable, and encourageahtion of habitat ‘stepping stones’ in landssap
where past land management practice has led tabthence of sufficient suitable patches of unaltered
semi-natural habitat that may be managed for thipgse.
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Appendix 3: Appendix to Recommendation No. 143 (2009)
GUIDANCE

This guidance draws on the expert reports commmissidy the Council of Europe and discussed by
the Group of Experts on Biodiversity and Climatea@fe at its meeting in 2009. The conclusions and
recommended actions provided below stem from thegrrate expert reports and the discussions in the
Group of Experts. This guidance complements thgestgd actions endorsed by the Standing Committee
in 2008 (Recommendation No. 135), which in turnutidoe further completed and updated in the future,
including a potential revision of the proposed reggendations.

Measures that may be considered as appropriatadiressing the impacts of climate change on
biodiversity, for the purposes of the applicatiohtlbe Convention, are listed for consideration by
Contracting Parties. These measures are offeredaasples of action that may be taken by authoréties
all levels of governance to address this issueeOtdomplementary measures may be identified by
governments as equally appropriate to their pdaiatircumstances and concerns. Notwithstandingethe
adaptation measures, there is an urgent need ifoatel change mitigation actions at local, regional,
country and global levels. Effective mitigationcigicial to contain climate change to levels withinich
we may have a reasonable chance of achieving wHeatlaptationHowever, addressing mitigation lies
outside the scope of these recommendations.

The effects of climate change on ecosystems and i@ogical communities are complex. The
impacts of a changing climate on the species abdaia protected by the Bern Convention may differ
widely, depending on the species and the intenagtiith other species and/or their habitats, a$ agl
according to location. The effects that climatenggmitigation and adaptation measures, takenhierot
sectors, can have on species and habitats shaaldh@lconsidered in order to avoid negative impacts

I. Invertebrates and climate change

Changes to the life history, population dynamiistributions and diversity of invertebrates have
been observed in response to recent climate chafmeninimise losses in invertebrate biodiversity
resulting from these changes, there is a needdiosarvation policy and practice to increase thetada
capacity of natural and managed systems.

Narrow range endemics are particularly vulnerablelimate change and may have little opportunity
to shift their distributions naturally to track table climate space. Documenting and conserving the
current distributions and habitats for these sge@evital if they are to have any chance of sungv
climate change. Regions which support populatidnsiany narrow range endemic species and species
which are unlikely to be able to shift their dibtrtions naturally in response to climate changéude
Atlantic and Mediterranean islands, and southethcamtral European mountain ranges.

PROPOSED ACTIONS”:
Conserve, and where possible expand, heterogeneity

I.1. Maintain and, where possible and ecologicalypropriate, add large areas and networks of
heterogeneous habitat, in order to: (i) protecgdainvertebrate populations with low risk of local
extinction; (ii) be prepared for changes to theifaalassociations of species in a changing clineate; (iii)
provide buffering capacity against the impactsxifeame climatic or climate-related events (e.g)fir

® These recommended actions are based on the fepdR Wilson “Impacts of climate change on European
invertebrates, documentT-PVS/Inf (2009) 8.
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Conserve existing populations

.2 Conserve existing populations of threateneeitebrate species in a range of habitats and totati
across their geographic ranges. Focus efforts tgaroe existing populations of species within éxist
high biodiversity areas and protected area netwaiksh as Emerald and Natura 2000 sites acrosp&uro

1.2 bis Develop understanding and practical appticaof the management of micro-habitat and micro-
climate conditions for the conservation of invertgbs at current locations, in order to increasdieace
against climate change.

Minimise threats to invertebrate biodiversity

I.3. Minimise threats which interact with climatbange to threaten invertebrate biodiversity, inicigd
land-use intensification, abandonment of traditidaeming and forestry, wetland drainage, urbamisgat
pollution, and the spread of alien invasive spedissa priority, minimise these threats in systaemhich

support the most vulnerable invertebrates, inclgidin

. Mountains, natural and semi-natural grasslands, gotuivth forests, the Mediterranean biome,
wetlands (including peatlands, freshwater lakesadp@and rivers) and marine benthic systems.

«  Atlantic and Mediterranean Islands, and southethcamtral European mountain ranges.

Facilitate range shifts

I.4. Establish or maintain landscape-scale netwofketural and semi-natural habitat in order twréase
the chances that species can shift their distobstinaturally, because many invertebrates will need
expand their distributions to higher latitudes lewvations in order to survive climate change.

I.5. Achieve landscape-scale ecological network®uiph measures including protection and active
management of existing habitats, restoration ofratded habitats, and sustainable management of areas
separating existing protected areas.

I.6. Consider assisted colonisation by planned emagion interventions for the conservation of sg&c
whose current distributions are unlikely to supgbam in the long term, and which are unlikely éach
identifiably suitable habitat and climatic condit® outside their current ranges, taking due accofint
potential impacts of translocation activities oeaps and habitats in the target area.

Monitor and research

I.7. Undertake increased monitoring and researth ihe responses of invertebrates and ecological
systems to climate change, which is crucial to jpl®an evidence base for making decisions aboirtypol
and management, and include the following key areas

« Document species distributions, habitat requiresjeahd climate associations for poorly known
invertebrate species and regions as baseline dateetlict likely responses to climate change and
other environmental drivers, and to permit reconaa¢éions to be made regarding their conservation.

« Test the independent and interacting roles of ¢dkntdnange and other threats in driving observed
changes to the population dynamics and distribatioh invertebrate species, which will help to
identify underlying causes, project future ecolagjiesponses, and prioritise systems and approaches
for adaptive management.

*  Monitor responses of invertebrates to climate ckaimmg order to detect changes to the relative
vulnerability of different species, and to ensurattresources are focused towards priority species
and systems.
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II. Plants and climate change

All available evidence points to the high probapilihat plant diversity in Europe, both at the
landscape and ecosystem level, and at the spewsiepapulation level will be severely impacted by
climate change over the course of this centuneramting with other forms of global change such as
population growth and movement and changes innbiatice regimes.

The impacts will not be uniform. Some regions \eXperience moderate changes and turnover of
species, while others may expect serious disrupiifoaxisting ecosystems and their replacement with
novel assemblages of species and the loss of @abié numbers of currently rare and endangered
species in specialised habitats, such as high ramsnt

Many species that are not currently threatenecharational Red Lists may be put at risk by climate
change or threatened with extinction through laicguitable niches into which to migrate. While wavh
developed increasingly sophisticated tools and fiadeprocedures, very considerable uncertainty
remains about species migrations and habitat chainidpe local scale. It is very likely that thevédl be a
substantial rise in the number of invasive spewidls serious effects on particular habitats.

While recognising that the Bern Convention, the ikab Directive and individual countries have
made major progress in determining which specigsire priority action through habitat conservation
and the creation of ecological networks, implemimiiais not yet complete, especially in terms afaar
management and species-level conservation.

Given that baseline data are still far from comglétis difficult to determine appropriate targéis
action. There is a need for a major expansion ofitaong systems to keep the effectiveness of the
Emerald and Natura 2000 networks, and the thraaissof listed species, under constant observatioin
review. The European Strategy for Plant ConsermatieSPC), as a comprehensive tool for plant
conservation, constitutes a relevant frameworkddress the issue of plant conservation in the &ce
climate change.

PROPOSED ACTIONS:
In situ species conservation

II.L1. Undertake an urgent review of thesitu conservation needs of all threatened Europeatieq
not just those listed in the Bern Convention/ HatlsiDirective.

II.1 bis Incorporate the likely impacts of climatieange into the assessment of threatened staspeoies
in national Red Books or Lists.

I.2. Prepare a conservation statement for all afereed species and take steps to accelerate the
preparation and implementation of species acti@magement or recovery plans, as appropriate.

I.3. Review the state of country recovery plamnfor listed species and formulate management or
recovery plans for those that are not so far calere

Il. 3 bisPut in place a supra-national monitorischeme in order to follow the evolution of species
chorology across borders.

I.4. Consider management interventions to fadéitapecies dispersal into suitable areas e.g. for
species restricted to specific microhabitats sgctliff and rupicolous plants.

II.5. Assess the need, within the global contextarfservation strategies, for population reinforeetn
inter situsand human assisted translocation of species thaheeatened with extinction and not
likely to survive in their current distribution ihe face of climate change, and prepare a list of
candidate species after careful weighing of posénisks and benefits.

" These recommended actions are based on the tepaft Heywood “The impacts of climate change onnpla
species in Europe”, document T-PVS/Inf (2009) 9.
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I1.6. Assess the effectiveness and sustainabilitPlant Micro-reserves (PMR) over the medium to
long term.

II.7. Explore conservation outside protected areagbly in important areas for plant conservatsn
defined in the GSPC, and consider a significantaespn of off-site arrangements such as
easements, set-aside, incentive-based schemed, donservation strategies and public and
private collaboration for conservation.

Ex situ species conservation

I1.8. Assess the coverage and quality of existiegdsbanks and botanic garden collections so dt to f
conservation purposes, take steps to strengtheimgrdve their networks, and ensure sufficient
genetic diversity within available seed and plaitections.

I1.9. Take urgent action to collect and store popas of the majority of Bern Convention and most
threatened European species that are not at pregested by such collections, either as living
collections or as seed, and enhance the qualggmpling of those that already exist.

Predicting the impacts of climate change

11.10. Apply bioclimatic modelling at least to élern Convention listed species and countries, and
consolidate the information obtained from publisineaidelling studies so that the results can be
easily searched on a species by species basis.

I1.11. Supplement bioclimatic modelling by the dpation of other criteria for identifying taxa
vulnerable to climate change

Invasive species

I1.12. Make important efforts to prevent the intmotlon and establishment of new invasives, through
understanding vectors and pathways responsible ifeasive species establishment, risk
assessment, risk analysis, horizon scanning faenpied new invasives, early warning systems,
codes of conduct and control strategies.

.13 Encourage the wide adoption of the 2008 BeomventionCode of Conduct on Horticulture and
Invasive Alien Speciegiven that horticulture is identified as the mpathway for invasion.

lll. Protected areas and climate change

European protected areas and European—wide netwbdanservation areas are severely threatened
by climate change. Up to 52%+12.1 of European beates and plants are forecasted to lose suitable
climate within existing protected areas by 2080.

Conventional views on protected-areas planningrassihat successful conservation is achieved by
safeguarding protected areas from the processethtieaten their existence. However, it is evidiat
conservation strategies, in order to be effectimd to mitigate impacts of climate change in aatlito
providing sustainable management of habitats angystems.

Classification of Emerald and Natura 2000 netwaskisased on the presence of species and habitats
of European concern. With climate change, speciey move away from these areas but more
fundamentally, changes in species priorities apeeted. Both changes in the distribution of speaieb
the changes in the identities of the species objg@an concern, require iterative, evidence-based an
integrated approaches.
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PROPOSED ACTIONS”.

I.1.

.2

1.3

l.4.

l.5.

l1.6.

.7

1.8

I.9.

Ensure that existing protected areas arejadiely managed and monitored so that they ars in a
healthy a state as possible before climatic andrathange intensifies.

Implement protected areas management to aseraheir resilience to climate change. This may
include both on-site actions and management ofwitlter landscape to maintain ecosystem
processes and functions.

Take a long-term view in protected-areas nggmaent plans, and include actions for climate
change adaptation (for periods up to 20 to 50 yeksending on the speed with which ecosystem
changes are expected). Use adaptive managemeegstsaand prevent the maintenance of ill-
adapted habitats

Ensure the development of a sufficiently negentative and connected network of protectedsarea
so as to allow for species dispersal and settlenmemew suitable sites as a consequence of
climate change. In a context of great uncertaistyxch a network would constitute an insurance
policy to provide protection for most endangereecsgs and habitats.

Improve protected area networks on the basis dhdurcontinuous research and monitoring to
take account of climate-related changes in spedistribution and habitat quality and
consequential changes in community composition.

Connect protected areas into functional egalal networks to allow the movement of species
between them. Techniques include, as approphatfer zones, stepping stones, corridors, and
measures to reduce habitat fragmentation.

Carry out integrated management of the wideuntryside to alleviate the overall pressure on
biodiversity and facilitate movement of speciesn@stn conservation areas, as species dispersal is
likely to be the most important mechanism of speei@aptation to climate change.

Consider the following possible mechanismsr fonplementation of off-protected-areas
management:

» regulatory prohibitions and requirements,
 direct incentives for conservation on private land,
» market creation and improvement, and

» information and education instruments.

Develop and implement effective monitoring dfmate change impacts on protected areas, at
both site and network levels. Research and mongahould also be implemented to develop and
assess effective adaptation action for the bioklditerest of protected areas and networks.

Follow closely the experience of countri@gthin and outside Europe, where specific adaptatio
measures for biodiversity are being taken.

8 These recommended actions are based on the mBpbtt Araljo “Protected areas and climate changglrope”,
document T-PVS/Inf (2009) 10, and on the reporivbyHeywood “The impacts of climate change on plspecies
in Europe”, document T-PVS/Inf (2009) 9.
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Appendix 4: Appendix to Recommendation No. 145 (2010)
GUIDANCE

This guidance draws on the expert report commissidsy the Council of Europe and discussed by
the Group of Experts on Biodiversity and Climatea@fje at its meeting in 2010.

Measures that may be considered as appropriatadidressing the impacts of climate change on
biodiversity, for the purposes of the applicatiohtbbe Convention, are listed for consideration by
Contracting Parties. These measures are offeredaasples of action that may be taken by authorites
all levels of governance to address this issueeOdomplementary measures may be identified by
governments as equally appropriate to their pdaiatircumstances and concerns. Notwithstandingethe
adaptation measures, there is an urgent need ifoatel change mitigation actions at local, regional,
country and global levels. Effective mitigationciticial to contain climate change to levels withihich
we may have a reasonable chance of achieving eeatiaptation Although these recommendation
focus on the adaptation to climate change, it isarant to bear in mind that, on the one hand, atém
change mitigation activities may be harmful to ledsity and, on the other hand, the conservatimh a
restoration of certain ecosystem types in pauicfdrests and wetlands have to play an importaatin
the overall mitigation effort.

The effects of climate change on mountain ecosystam their biological communities are complex.
The impacts of a changing climate on the specigshabitats protected by the Bern Convention may
differ widely, depending on the species and therautions with other species and/or their habitass,
well as according to location. The effects thamelie change mitigation and adaptation measure= fak
other sectors, can have on species and habitatddshtso be considered in order to avoid negative
impacts.

Mountains and climate change

Changes in the environmental factors of Europeanntains caused by climate change are already
visible. There is a decrease in mountain glaciea,aan increased annual precipitation with changing
seasonality in the Alps, less predictability ofnfail and temperatures in Mediterranean mountaitsa
marked migration of species “uphill” as mean terapges rise.

Mountain forest plants have been found to climbyveen 25 and 93 meter per decade since the
1950's and a number of other groups (carabids,ifurigds, molluscs and spiders) have also shown a
marked variation along an altitudinal gradient.

Mountain ecosystems are also naturally vulnerablzause of their relatively smaller extension, the
risk of erosion and the extreme conditions of maxoyntain habitats.

Mountains exhibit the most pronounced climaticdiggats and, in evolutionary and biographical
terms, they can be compared to islands, archipgslafjbigh elevation habitats, isolated by the lowls
As such isolated ecosystems they host a very highoption of endemic species that are at greatafsk
extinction because of the unprecedented speedeskpt climate change and the West-East orientation
Europe’s mountain ranges, which hinders North-bomnigiation possible in other mountain ecosystems
of the world (for instance in the Americas). Parégly threatened will be species confined to sutaroi
the plains, late successional plant species, spetith small restricted population and species with
relative low mobility, as some amphibians. Othexcsps (in mix-altitudinal ranges) are also likatysee
their habitats reduced as they are displaced yils becoming more vulnerable to extinction.

PROPOSED ACTIONS

Improve Protected Areas in mountains Re-evaluate management goals of protected agzeasye
continued protection and appropriate managemeskisting protected areas. Increase the effectxe si
of the protected area where and when possible @ntarged core protection zone and buffer zona wit
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nature-friendly land use) and/or create new pretkereas. Protect altitudinal gradients avoidirghér
fragmentation. Cooperate to develop common appesasifith adjacent or nearby protected areas.

Connect The safeguard of latitudinal and altitudinal egital continuums will be a crucial element
in adaptation to changing conditions for many sge@nd populations, mainly in areas of actual or
potential tree line and in urbanised areas in thes AHowever, improving ecological connectivity als
facilitates the dispersal of disease and invasies @pecies along corridors. More research isegen
how ecological connectivity improves biodiversitydaecological persistence.

Permeable landscapes Enhance existing incentive schemes promoting towensity land
management and the development of greater land$etpeogeneity. Retain as many patches of “semi-
natural habitats”, especially in urbanised or isteely used areas.

Reduce anthropogenic stressesninimize localised human-cased disturbances feagmentation,
nitrogen addition or other pollution) that hindbetability of species or ecosystems to withstamdatic
events(Baroret al, 2008). It can also mean to keep traditional laseél in regions where this has been the
predominant management, in order to preserve spdoiersity and sensitive ecosystems.

Protect key ecosystem featuresnanage to maintain structural characteristicgaoisms or areas
that support the overall system, such as keystogansms. Protect variant forms of a species or
ecosystem so that, as climate changes, there mapdations that survive and provide a source for
recovery. Maintain or establish more than one exangf each ecosystem or population within a
management systems, such that if one area is edfdry disturbance, replicates in another area may
reduce risk of extinction and provide a source rimolonisation(Baroret al, 2008). Sustain the slow
variables (e.g., soil resources and the specied) ploat accumulate slowly and provide buffers.tSuns
both ecological legacies (e.g., old forest growtlnody debris) and cultural legacies (e.g. people’'s
connection to land).

Restoration: restore ecosystems that have been lost or defyréistore or facilitate recovery of
missing keystone species (e.g., wolf, beaver).

Identify refugia: use areas that are less affected by climate ehtvan other areas as sources for
recovery or as destinations for climate sensitivgramts and maximise populations of rare and teresd
species.

Relocation relocate where appropriate and necessary organiesm one location to another in
order to bypass a barrier (e.g. urban area). Tlag imvolve translocation of genotypes, speciesair s
invertebrates or microbes, if appropriate, caplikeeding programs and ex-situ conservation progregnm
of the genetic diversity of threatened mountaim{ga

Build communication and scientist-manager-public panerships: Create interdisciplinary teams
of economists, climatologists, land use experts modellers with the mission to carry out integrativ
research combining conservation planning climatange, adaptive capacities, human livelihoods that
may offer further guidance.
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Appendix 5:  Appendix to Recommendation No. 146 (2010)
GUIDANCE

This guidance draws on the expert report commissidsy the Council of Europe and discussed by
the Group of Experts on Biodiversity and Climatea@dje at its meeting in 2010.

Measures that may be considered as appropriatadidressing the impacts of climate change on
biodiversity, for the purposes of the applicatiohtbbe Convention, are listed for consideration by
Contracting Parties. These measures are offeredaasples of action that may be taken by authorittes
all levels of governance to address this issueeOdomplementary measures may be identified by
governments as equally appropriate to their pdaiatircumstances and concerns. Notwithstandingethe
adaptation measures, there is an urgent need ifoatel change mitigation actions at local, regional,
country and global levels. Effective mitigationciticial to contain climate change to levels withinich
we may have a reasonable chance of achieving e#eatiaptation Although these recommendation
focus on the adaptation to climate change, it isarant to bear in mind that, on the one hand, atém
change mitigation activities may be harmful to liedsity and, on the other hand, the conservatimh a
restoration of certain ecosystem types in pauicfdrests and wetlands have to play an importaatin
the overall mitigation effort.

The effects of climate change on island biodivgraie complex. The impacts of a changing climate
on the species and habitats protected by the Bemvéhtion may differ widely, depending on the spsci
and the interactions with other species and/orr thabitats, as well as according to location and,
especially latitude. The effects that climate clangjtigation and adaptation measures, taken inrothe
sectors, can have on species and habitats shaaldh@lconsidered in order to avoid negative impacts

Islands and climate change

Islands are more vulnerable than other territosiesn many of them there has been an intensive
human occupation and because some of them are sualthat developments that would be
environmentally feasible in the continent have tgeanpact on natural ecosystems. Pollution isrofie
problem in islands, linked with relatively high hamdensity, and often not much water. Management of
waste can be a challenge due to scarcity of lahd.absence of long rivers in small islands hasdéad
in Mediterranean and Macaronesian islands to watarcity, intensive use of ground water and
sometimes saline intrusions. Invasive alien spelc@eg& a strongest impact on island endemics than in
flora and fauna elsewhere. This marked environnhenagility of island ecosystems is likely to be
worsened by climate change.

European islands are home to many species anthtsabf conservation concern, including endemic
as well as threatened biodiversity. Endemism igelgrconcentrated on islands in the Mediterranesh a
Macaronesian region. There are significant knowdedgps concerning current and potential future
impacts of climate change on European island b&dity. However, there is enough evidence to
demonstrate that impacts already take place andilaly to increase in future. Processes related to
climate change which are particularly relevant le tisland context include sea level rise and the
possibility of increasing incidence of invasiveealispecies. Available measures to support adaptgtio
biodiversity are similar to those recommended fdineo areas However, possibilities to enhance
connectivity beyond the individual island are liedtso that a greater attention has to be paiddods
unique ecosystems and their conservation.
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PROPOSED ACTIONS
1. Applying general policy on climate change adapt®n to islands

Fully implement previous Bern Convention recomnaimhs relevant to the conservation of island

biodiversity under climate change which have alyebden approved by the Standing Committee and
should be applied in the island context as a maftargency.

These include:

Bern Convention Recommendation 135 (2008) on adihgsthe impacts of climate change on
biodiversity, and in particular the points of guida on taking an integrated approach to climate
change response activities, addressing non-clinlatéats to vulnerable species, taking early action
on the protection of island-endemic amphibian astile species, maintaining and restoring large
intact habitats as well as ecosystem structurefamction, establishing networks of interconnected
protected areas, increasing protected area covellagee necessary to ensure that vulnerable species
groups and habitats are included, establishingebufbnes around conservation areas, avoiding
development in coastal areas, considering theablgpecies translocation and ex situ conservation,
ensuring policy integration, using adaptive manag@nand addressing invasive species issues.

Bern Convention Recommendation 143 (2009) on furthidance for Parties on biodiversity and
climate change, and in particular the points ofdgoce on minimising threats to vulnerable
invertebrates and plants, including in Atlantic addditerranean islands, implementing appropriate
protected area management to increase resilierttearsidering mechanisms for implementation of
off-protected areas management.

Bern Convention Recommendation 91 (2002) on ineaspecies that threaten biological diversity on
islands and evolutionary isolated ecosystem wh#hfar special mechanisms to prohibit intentional
introduction of alien species and special precaatip measures to avoid their unintentional
introduction.

The European Strategy on Invasive Species endarséRecommendation No. 92003) which
requests Contracting Parties to draw up and impi¢mational strategies on invasive alien species
taking into account that guidance.

Islands of special concern

When developing adaptation measures, specialidemagion should be given to islands of the

Mediteranean and Macaronesian regions becauseeof igh rates of endemism and expected
serious changes in precipitation regimes, and withese regions particularly to those sites hosting
vulnerable or threatened endemic taxa, or uniqbétdtaypes; mountain habitats in both regions are
under a double threat of being small, be partityliaplated and often, contain unique ecosystems or
species that can migrate nowhere (like the higha@an mountain) .

Identify islands in other regions may also camthighly sensitive biota which require attentios, a
exemplified by the observed drastic declines ibBdgopulations of the North East Atlantic region.

Ensuring preservation of species that may loséeir climate space

Because many island species have no or little pitigsito migrate or extend their geographical rang

to other territories, and taking into account thighhlevel of endemism on certain islands, special
consideration should be given to the question o$iax conservation and translocation for those isggec
which are threatened with extinction in their cuatrkeabitat, and unlikely to be able to reach othétable
habitat by natural dispersal. Although both ex sital translocation measures are very resourcesingn
strategies and not always feasible in practice,tearlocation also carries a significant amournisi to
biota in the target area, where such options a@kisy may be the only way to ensure the survival of
certain taxa.
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4. Developing special financial and regulatory me@misms for island biodiversity

Because islands gather, together with mountaingrga high proportion of Europe’s endemic flora
and fauna (see for instance that Appendix | ofBm Convention had to be split in two parts, tbeosid
exclusively with Macaronesian flora) a special aotidarity effort has to be carried out at the Eaan
level to provide support to research and consemati high diversity islands. Islands should reeetve
appropriate means to be able to cope with the ressipiity of conserving such a rich common European
heritage.

5. Island biodiversity research needs

In addition to research needs already identifiedpievious reports (including improving the
information base on the vulnerability of Bern Comtien species and habitats, and strengthening
monitoring schemes) and by other Expert Groupslydieg the identification of knowledge gaps in
European island threatened biodiversity and onsiveaalien species on European islands), the faligw
specific research needs should be addressed:

» improving knowledge about island endemic specidesa well researched groups,
* monitoring climate change impacts on island bigtal¢ding impacts on migratory species),

» further development of appropriate approachesdesasthe vulnerability of rare and endemic species
to climate change, including trait-based assessfremeworks,

» improving climate projections at a resolution whislappropriate for consideration of climate change
effects on islands,

* improving knowledge on species that depend bottslands and the marine environment to see how
their survival may be affected by climate change.
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Appendix 6: Appendix to Recommendation No. 147 (2010)
GUIDANCE

This guidance draws on the expert report commissidsy the Council of Europe and discussed by
the Group of Experts on Biodiversity and Climatea@fje at its meeting in 2010.

Measures that may be considered as appropriatadidressing the impacts of climate change on
biodiversity, for the purposes of the applicatiohtbbe Convention, are listed for consideration by
Contracting Parties. These measures are offeredaasples of action that may be taken by authorites
all levels of governance to address this issueeOdomplementary measures may be identified by
governments as equally appropriate to their pdaiatircumstances and concerns. Notwithstandingethe
adaptation measures, there is an urgent need ifoatel change mitigation actions at local, regional,
country and global levels. Effective mitigationciticial to contain climate change to levels withinich
we may have a reasonable chance of achieving eeatiaptation Although these recommendation
focus on the adaptation to climate change, it isarant to bear in mind that, on the one hand, atém
change mitigation activities may be harmful to liedsity and, on the other hand, the conservatimh a
restoration of certain ecosystem types in pawicfdrests and wetlands have to play an importaatin
the overall mitigation effort.

The effects of wildland fires on ecosystems andrth@logical communities are complex. The
impacts of a changing climate on the species abitaia protected by the Bern Convention may differ
widely, depending on the species and the intenagtiwith other species and/or their habitats, a$ agl
according to location. The effects that climatengemitigation and adaptation measures, takenhierot
sectors, can have on species and habitats shaalth@lconsidered in order to avoid negative impacts

Wildland fires, biological diversity and climate change

Fire has a complex impact on ecosystems. It h&tppe vegetation and it can be a major factor of
plant communities change in a climate change contésditerranean ecosystems have evolved in a world
with fire, so numerous plant traits can be assedi&d a long evolution with fire.

Fires do not burn the landscape at random, andtteaflect certain vegetation types more often than
others, and occur at certain locations. Fires birough natural protected areas as well. Duringlabe
three years, of all the area burned in the largéstMediterranean countries nearly 1/3 was parthef t
Natura 2000 network. Areas close to or at intereteddistance to roads or towns are the ones that bu
most frequently. These elements of fire risk arpartant for conservation areas.

Although many ecosystems of Southern Europe andvtbditerranean can be considered to have
evolved under fire, the current fire regime is @iéfnt from what it might have been in the past.ngea
in fire regime, such as increased frequency andriggwf fires, threatens ecosystem stability andsome
areas, favours degradation loops that impedesttwvery of the vegetation towards more mature stage

Postfire regeneration usually follows the autosasimmal pattern. Plants are able to withstand fires
mainly by surviving the blaze and resprouting orggyminating from seeds that survive the fire af we
and, in many instances, require heat-related stitbugerminate. In a few years after fire the plant
community resembles that before the burn. Howed@&ect regeneration is not always warranted,
especially if the climatic on soil conditions hagbanged. Furthermore, there are many emblematic
species that do not regenerate well after fire.

It is not excluded that, with climate change, paft Southern Europe and the Mediterranean become
more arid and that many areas of Central and NortBaerope where fire does not affect at presegelar
surfaces may see more frequent fires as tempesaigecand rainfall patterns change.

Difficult as it is to project future impacts of aiate and other global changes on the vegetation and
species composition of any system in the first typach more difficult it is to do so in Southernripe
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and the Mediterranean areas. Restoration has yoneadels to use them as a reference, and many ideas
need to be revisited at the light of new paleo-egichl evidence. Given the threats of changeséaind
other climate and global changes over the valubarad, not the least its distinct and rich biodsitgy the
challenge of conserving these territories underoifigoing climate and land-use/land cover changes an
other global changes is paramount.

PROPOSED ACTIONS
1. Include the role of fire in conservation of spaes and habitats in fire prone areas

Fires have been occurring, and will most certaimdgur within many protected areas in southern
Europe and in the landscape matrix that surrounest Fires are generally considered as a thredt, an
fire suppression is the dominant policy through®EM. There are enormous skills and capacitiegtu fi
fires. Yet, when they break out inside or arounutgurted areas they will burn through them. Butesitie
main/only policy is to fight them, provisions todarstand how they directly or indirectly affect fgeted
areas and species once burned are, for the mdstlggking. Until now, the ecological role of fiie
ignored. Consequently, when they occur there isordingency plan as to how the affected system will
be impacted. Therefore, even without any climatange, biodiversity conservation plans need to
consider how fires will affect species and habitateughout the territory. Fire ecology is a mustall
management and conservation plans, and strategiesarporate this knowledge must be enacted.

2. Identify the role of natural fire or prescribed burning in conservation

Some ecosystems and species depend on fire or erggfitbfrom it. Identifying them might be
critical since current policies will jeopardize thpersistence. In these cases, plans for introdufire,
either by prescribed burning, or, when appropriafth wild fires within acceptable conditions tocad
other risks must be made. Because the prevailieg i8 that fires are undesired, and the risks ehéil
managing fires is great, conservation plans in redede must be implemented with great care toiéwvo
accidents that would stop the continuation of ndgalans with the concourse of fire.

3. When drawing up conservation plans aimed at sp# target species, consider how fire
will affect them

Species or groups of species are impacted by fiferehtly, depending of fire characteristics and
other factors. In the case of protected areas whbgative is one or a group of particular specibs,
viability of their conservation in a context ofdineeds to be specifically considered. Managenlansp
that address the possible impacts of fire neecetggecies or group specific, since different spgeare
likely to respond differently to fire.

4. Assess the vulnerability of the protected areasetwork to fire

Corridors and stepping stones are important elesrfentinsuring population persistence and species
migration, more so in view of the impending thredtkese elements, however, may be subject to fire.
When these components are formed by forest, fineatter their functioning capacity for long. Sirités
very likely that some of these more isolated eldsmeme in areas with greater human influence, their
susceptibility to fire and repeated fire might laéher great and needs to be quantified since itg-ferm
persistence may be severely threatened. As withet$teof the protected areas, the impact of firdseo
be known in advance in order to better evaluaté ttegpacity to continue playing their role. Robust
network designs, capable of not succumbing to glesifire, are needed to allow these places continue
playing their vital service.

5. Ensure, where urban developments and roads areear protected areas, that measures
are taken to extreme fire vigilance

Most fires are lit by people. Towns and roads & main sources of ignitions. However, the
probability of burning is still high at some integdiate distance to roads and towns since fire icarlt
long distances. Protected areas within these darai@ at higher risk of fire than those further yawa
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Urban developments into the wildlands and neareptetl areas can be a threat to these due to iecreas
ignition probability and subsequent fire. Also, tietwork of roads crossing protected areas, intiaddio
other perils, can clearly add risk. These two elemenust be cautiously considered when declaring
protected spaces and be particularly monitoredndutine time of high fire risk. Eventually, specific
restrictions might have to be put in place to miarrisks. Risk mapping of protected spaces takitm
consideration proximity to roads and towns is cailly needed.

6. Identify synergies/conflicts between fire and atservation

Fire fighting includes, among other, fire brealebror fire-break areas. These can provide operespac
and hence favour species persistence differetiogetin the preserved matrix, particularly whers¢hare
forest. The role of such areas and corridors ascesuof rapid colonization after fire needs to be
appraised. These areas can serve as colonizatios dout there are positive or negative elements
(increasing potential for invasive species) thaedchdéo be fully considered. The advantages and
disadvantages of these areas in the event ofdied to be taken into consideration.

7. Assess changes in the landscape matrix througinef

Abandonment will continue in response to changesdcioeconomics and with climate change.
Abandonment modifies the landscape matrix towardmdgenization and that can threatened the
persistence of many species. Fires can open uje sppakintroduce large changes in the landscapéxmatr
Not all organisms will be equally affected but swttanges in the landscape structure. Some, thrihwegh
openings made by fire, will be favoured. Othersl W negatively affected. Conservation plans must
therefore contemplate the landscape scale chahgeare introduced by fire.

8. Assess future risks

Changes in fire frequency, intensity/severity, simel season must be specifically contemplated for
conservation areas under scenarios of climate and-dse/land cover change. This must be done for
current areas with fires and for those in whickdiwere not present but that are likely to occur tduthe
changes in climatic conditions and other factomcHeof the parameters that define the fire regiare c
differentially affect the various species. Changedire season, particularly when migrant species a
concerned, need to be cautiously considered. Caesdly, the impact of each of them needs to be
assessed in general or for the particular specigsoop of species that are of interest.

9. Assess how drought and other stresses may incsea fire risks when drawing
management plans for biodiversity

Conservation scenarios that include fire must tat@consideration the level of stress being endlure
by the various species since, little by little,ythvéll inhabit areas that are more stressful famnhdue to
changes in climate among other stressors. The ibapdiqarticular species or groups to respondirte f
under such circumstances and to changes in fifeneegeeds to be appraised. As fires might occueund
extreme conditions not seen until now (drought pefre most relevant) this type of interactions need
be fully taken into consideration in future manageimplans for biodiversity conservation. Additional
stresses due to more frequent and intense heaswaasicularly in the open habitats of the firetgs of
regeneration after fire, must also be known.

10. Include worst case scenarios in conservationgpls

Although the great majority of fires are of smalles some of then can attain very large sizeshén t
order of thousands of hectares. In Spain, the maxirsize of any fire recorded is around 30.000 hd, a
the maximum length is 45 km (Moreno et al. 1998)e potential for one fire to spread over a whole
protected area at once is not negligible. Smalher lFomogeneous areas in a matrix of high fire aisk
the most threatened. The prospect of increasimgdize under future conditions further adds to. this
Consequently, worst case scenarios that includeifmguia large portion or even the whole protecteghar
when these do not exceed several thousands ofregeataeds to be contemplated. The role of buffer
zones in this context needs to be equally appraised
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11. Examine how fires may bring opportunities to acommodate species to the new climate

Fires, by opening new space, and by having redeoedpetition among organisms in the early
phases can open new space for species to move dgpwanorthwards in search of suitable climate. But
this can also be used for invaders. Differentiating new colonizers that are now attuned to the new
conditions from those invading is important. Idé&itig the potential for fire to act as steppingree
must also be considered.

12. Identify species at greater risk

Species of late successional stages, thus requamgr time to colonize burned areas, are probably
the ones at greater risk in scenarios of increfisedrequency. Moister sites should regeneratelmgri
than more xeric sites, but their rate of recoveity be delayed with the onset of reduced precijmte
under future climate for large parts of SEM. Consaly, their recovery period will be extended anel
probability of burning again in earlier stages efygneration indicates that species proper of mature
successional stages might suffer. Studies shoufthagize determining which groups of species enter a
which state of the postfire succession and onithe heeded for their recovery.

13. Identify which species may never recover aftdire

Among those species most likely to suffer from ére those of reduced distribution that are linteed
particular systems that are fire sensitive. Thathisse that do not regenerate after fire. A fpaticularly
a large one, can severe these populations for loaging its recovery difficult. Identification ofoltle-
necks and deadly-traps among organisms and thaierag in the event of fire is critical for thoseaies
that may be most threatened.

14. Promote research in the ecological links betweespecies that may suffer a mismatch by
the combination of fire and climate change

Climate change is producing mismatches among spéiiepollination, in dispersal). Furthermore,
fire con contribute to alter them. Identifying miatohes that are enhanced by the combination o#fice
climate change might be of relevance for the maentee of species that may already be in danger.

15. Examine risk of fire in possible changes in thprotected area network

With climate change, the size of the protected saveil have to be increased to achieve the same
conservation objectives. Until now, fire has no¢éaken into consideration in the design of thevaek
of protected areas. Yet, its effectiveness can.v@opsequently, future modifications must constumw
fire would affect its effectiveness. Since it ikelly that the protected areas of the current ndtveme
those in a better state of conservation, whichsyrebly, are those further away from human infleeiic
is likely that new additions will be closer to humiaabitations, thence with higher risk of fire. R&f fire
must be included at the time of modifying the netnaf protected areas.

16. Improve awareness on the ecological role of &r

Fire is commonly seen as something negative, baarit play a dual role in the conservation of
biodiversity. Fire, for the most part, hardly reas any attention in education, even in university
programs, or not as much as its relevance dem&wdsy effort must be done to form and inform the
general public and students at all levels aboutdhesof fire in ecosystems and biodiversity comagon.

17. Promote research in how wildland fires affectiodiversity in a context of climate change

Knowledge on how fire affects the various groupsmfanisms across gradients is still a must. Long
term observation sites, where the main groupsesturdied jointly should be established.

Large fires, particularly large fires episodes, lat®ratories that should be explored in depthHteir
role on biodiversity. Since many of these fireswcalong gradients, these are opportunities thatilsh
not go by unexplored.
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Maps with fire history are now possible for thetldecades. These offer opportunities to study the
impact of repeated fires on biodiversity acrossigsoand across landscapes.

Protected areas are not static and will change wlithate change. Modelling their fate and their
vulnerability under scenarios of climate and fitaege are crucial to understanding their future ol
biodiversity conservation.
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