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Foreword

This documentis part of the publicationserieso f F A®@dstsand Climate Change
Programme The programmevorkst o st rengt hen countriesd cap
adapt to climate change through actiaronsistent with sustainable forest management

andto promote regionatooperationand international policydevelopment relevant to

forests and climate change

The primary objective of thidocuments to providean overview of forest and climate

chang issues, actions and areas for cooperation in the Eastern &urapdCentral

Asian countriesThe @untryreports included within werpreparedand presented at the

FAO workshop on fAClIlimate change i mpacts on f
Centa | Asi ao, which was hel d16 Apnl 208@ p heo n , Hu n ¢
workshop was c@ ponsor ed b-Regidhdl Office foiSCehtral and Eastern

Europe, the University of West Hungary, and the Northern Eurasia Earth Science
Partnership Initiative. ltvas also supported of the FAO SRiegional Office for Central

Asia, the UNECE/FAO Timber Section, and FAO Headquarter§.he workshop

provided an opportunity to take stock of the situation in the region regarding forests and

climate change and for expgrand country representatives to exchange experiences,

discuss areas of common interest and identify areas for potential collabordtion. T
proceedings of the workshop are available at:
www.fao.org/regional/SEUR/events/sopron/sopron_en.htm

The reportsexamine the major issues and developments relatddrésts andclimate
change impacts mi ti gati on options, countriesbod pol
activities in research and in field implementation in Eastern European and Central Asian
countries. Thse countries have much in common ecologically and most are in a stage of
social and economic transition. They are faced with unique challenges, but they are often
overlooked in scientific research and international deliberations on climate change. It is
hoped that the flicationwill provide a point of departure for identifying and catalyzing
regional action to complement and enhance national efforts. The publication will be of
interest to specialists and polioyakers in forestry and climate change le Eastern
EuropearCentral Asianregion as well as forest managers, students and general
audiences interested in learning more aborgdts and climate change in tregion.

Susan Braatz

Senior Forestry Officer, Forests and Climate Change

Forest Caservation Team

Forest Assessment, Management and Conservation Division
FAQO Forestry Department



Acronyms

AR Afforestation/Reforestation

CCCM Canadian Climate Centre Model

CDM Clean Development Mechanism

CoP Conference of the Parties

DNA DesignatedNational Authority

ERPA Emission Reduction Purchase Agreement

EU European Union

FAO Food and Agriculture Organization of the United Nations

FNC First National Communication

FPUA Forest and Pasre User Association

GDF General Directorate of Foreg§turkey]

GEF Global Environment Facility

GHG greenhouse gas

GFDL Geophysics Fluid Dynamics Laboratory

GIS geographical information system

GISS Goddard Institute for Space Studies

ICP International Ceoperative Programme

INC Initial National Comnuinication

INTAS International Association for the promotion ofaperation with scientists from the New
Independent States of the former Soviet Union

IPCC Intergovernmental Panel on Climate Change

IUCN International Union for Conservation of Nature

IUFRO International Union of Forestry Research Organizations

KazNIIEK Kazakh Ecology and Climate Research Institute

LULUCF Land Use, Land Use Change and Forestry

MAFRD Ministry of Agriculture Forestry and Rural Developm@losovo]

MDGs Millennium Development Goals

MEP Ministry of Environment Protection of the Republic of Kazakhstan

MOE Ministry of Environment Protection and Natural Resources of Georgia

MoEF Ministry of Environment and ForefEurkey]

MoEFWA Ministry of Environment, Forestry a@lWater AdministratiorjAlbania]

MRV Measurable, Reportable and Verifiable

NAMA Nationally Appropriate Mitigation Action

NAP National Action PlafjAlbania]

NCBCC National CoordinatioBoard on Climate Chand@&urkey]

NCCSAP Netherlands Climate ChangeuBtes Assistance Programme

NES National Energy Stratedylbania]

NGO non-governmentabrganization

NRDP Natural Resources Development Project

OECD Organisation for Economic Gaperation and Development

PDD projectdesigndocument

PIN project idea ote

REDD Reducing Emissions from Deforestation and Forest Degradation

REU Regional Office for Europe and Central Asia

SFM Sustainable Forest Management

SNC Second National Communication

TACIS Technical Aid to the Commonwealth of Independent States

TNA Technology Needs Assessment

UKMO United Kingdbm Meteorological Office

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNFCCC United Nations Framework Convention on Climate Change

US CSP US Country Studies Program

VCM Voluntary Carbon Market

WG Working Group

WMO World Meteorological Organization

Vi



| ntroduction

Synthesis and Conclusions of the Country Reports: Situation
and Needs Regarding Forests and Climate Change Adaptation
in Eastern Europe and Central Asia

Situation in the region

The range of countries represented in this volume, reaching from the coast of the Adriatic
Sea to the snowapped peaks of the Tien Shan Mountains, displaygbagraphical,
sociceconomical and cultural diversitredicted clinate change impacts are similarly
varied,ranging from land use changes in the Balkans, to desertification in the lowlands of
Central Asiato melting of glaciers in the alpine zone of the Caucasus

Although the countries of the region are diverse, thksp have much in common,
stemming from the fact that all, with the exception of Turkey, are in a phase of@cono

and social transitiomfter deep political disturbances. The whole region is experiencing
rapid social and economic restructuring, which &gaificant impacs on essentially all
aspects of society as well as on land use and land cover. These changes have left their
marks on forests and on the sustainability of forestry in general.

There is remarkable similariip climatic and ecological calitions among the countries

of the region. The drought (xeric) limit of closed forests tending towards semiarid
conditions-- an ecologically very sensitive zone is present in nearly all of these
countries or its appearance is predicted. Predictedasedefrequency of droughts and
sinking of groundwater levels may threaten the stability of forest ecosystems of this zone.
These changeereshadowproblems not only forthe forests themselves, batsofor the
multitude of ecological services provided floyests to society.

The level of awareness of climatic threats in general and the readiness to take measures
on the political level is high across the region. There is strong motivation in all countries
to take appropriate measures. Most countregeratified the United Nations Framework
Convention on Climate Change (UNFCCC) and have taken steps to create the legal and
administrative frameworks necessary to support climate change adaptation and mitigation
action.

Two of the countries representedtilhi s publ i cation, Turkey and
Parties to UNFCCC (i.e. industrialized countri@scountries in economic transitipn

while the others are neinnex 1 Parties. These two categories of Parties have a
different set of commitments und&fiNFCCC and the Kyoto Protocol, including as

regards emissiar educti on commit ment s, use of Anfl exi
Development Mechanism and Joint Implementation) under the Kyoto Protocol, and
reporting requirements to UNFCCC and the Pradtodde norAnnex 1 countries would

have access to existing climate change futitsse pledged in the Copenhagen Accord
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and future fundglesignated for assistance to developing countries for climate change
adaptation and mitigation actions.

The county reports contained in this publication provide detailed accounts of the current
status of national initiatives, legal and policy frameworks for developing climate change
adaptation and mitigation measures in the forest sector. They include lists efl relat
national publications, studies, and projects on climate change and on its potential impacts.
The reports describe the work carried out by national research institutions on climate
change and identify areas for potential FAO technical assistance ancdll&dvoration

with partner organizations.

The nature of threats to forest ecosystems and their ecological implications in this region
differ considerably from those encountered elsewhere in Ewangdésia andin other

parts of the world. This distinctiotas been largely overlooked in international
negotiations in scientific studies on forests and climate charaged by international
assistance programmes. The repbithlight specific circumstances ameeds of these
countries.

It is notable that dgpite awareness of the potential impacts of climate change in general
terms, the country reports in this publication contain little information about observed
effects of climatic changes on forests. Although details on the extent of elmatge
experierced in the last century are mentiongdpacts ofincreasing aridity in the second

half of the twentieth century on the vitality or stability of forest ecosystarasnot
discussedSimilarly, detailed references about changes instatus of forest hedlt(i.e.
incidence of insect pests and diseases) in connection with climatic extremes are limited.
The absence of such references indicates either that forests are not being negatively
affected, forest monitoring is not sufficient to detect the changekegriority accorded

to analyzing impacts of climate change is loimpacts of climate change (albeit
compounding other, neclimatic stresses) on forests are evident in other reggarisjs
unlikely that this region is exempt.

Several countries dooh have a detailed weather/climate database and the climatological
background necessary to downscale lagmle predictions to finer, local scale. The
developmentand useof regional climatic and impact modebse preconditios for
effective identification of climatic impacts andor planning adaptation measures in the
forest sector.

A sound forest monitoring system is another prerequisite for an effective climate change
response. In general, forest information bases are relatively well developed in the
countries of this regigralthoughrecent economic difficulties have led to reduced support
for inventories. The level of available data on the exact distribution, area, type, structure
etc. of forests varies considerably by country. Most countries feal further
development of monitoring methods is required.

Dwindling water resources and growing economic activity cause serious constraints in
water supply especially in Central Asian countries. Little information is available,
however, on the effect @hanges in groundwater level on forest ecosystems. None of the
reports address the fact that although forests are important for the regulation of the
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hydrologic system and for delivery of clean water, at the same time they are heavy
consumers of water. Espially in areas at the aridity (xeric) limit of forest zones, the
question of allocation of available water among uses may (and most probably will) arise
with declining rainfall and increasing temperatures. Forest strategies of countries at the
xeric limit have to deal with this issue. Some of the reports mention the risk to forests of
increasing frequency of wildfires as a result of aridification; this too is an area that should
be investigated and addressed in connection with climate change in alieDwftthe
region.

All countries reported in detail on laws and regulations regarding forestry, on the
development of national forest strategies, policy documents etc. Only some, however,
make reference to climate change adaptation measures. The respabsgy most
commonly mentioned is to continue efforts to achieve sustainable management of forests
(e.g. increase of forest area, natolese silviculture, introduction of certification etc.).

The identification of specific silvicultural measures torgase the resilience of forest
ecosystems in the face of climate change is a possible theme for future collaboration or
workshops. Thus, there is a needadjust national forestry policies and legislation and
develop strategies in line with internatiomddligations, taking in account the potentially
important role of forests in climate change adaptation as well as mitigation.

Although thecountries have laws designed to support the sustainable management and
use of forest resources, the reports refalegal harvesting, law enforcement problems
andunsustainable forest and agricultural land use. These contribigeesd degradation

in a number of countries. The underlying drivers of deforestation and forest degradation
have to be resolved and legahrhework strengthened if sustainability and, in turn,
resilience is to be achieved in the region.

Some of the reports highlight the importance of forestry to rsmliceconomic
conditions in the countries, but analysis is limitedhwegard to the fume status of
forestry in rural societies under changed conditions. Further iorkeded to understand

the ecological, economic and social role of forests and forestry in the region in a changed
environment and the related cressctoraldynamics

Adaptation in many countries will necessitate the adjustment of policies on nature
consevation. The reports indicatetdagh commitment tgorotection of biodiversity in the
region. Although the selection and maintenance of protected areas is a positive
developnent, the reports do not indicate plans or current management measures that to
take into account the expected impacts of climate change and their consequences for
protected ecosystems.

The predicted impacts and necessary adaptation measures are cexpdetesimilar in
neighbouring countries, therefore the potential for crdsder collaboration is
significant. Despite this, the reports indicate that almost no bilateral or regional
cooperation programmes on forests and climate change have been initigtedegion.

Such interactions and cooperation may help to overcome shortages in financing, research
facilities and human and institutional capacity in individual countries. Regional networks
could be developed to facilitate the sharing of informatiah experiences on forests and
climate change among countries in the region.



The way ahead

Any progress in adaptation to climate change requires well conceived strategies and
plans, a sound legal framework and an effective system to monitor developments.
National climate change strategies and national forest strategy documents are of
particular importance, but in maegpuntries in the regiothese documents do not contain
specific references to adaptation actions in the forest sector. Initiatives toldtamu
management guidelines and concrete silvicultural measures ("best practice") for adapting
to climate change are needed. Criteria and indicators of progress in adaptation will need
to be specified.

Permanent and reliableonitoring of climatic impaat has to be improved, taking in
account the specific threats to forest ecosystems at the xeric limits, to survey dhanges
site potential, forest fire frequency, insect and disease outbreaks and other disturbances in
forest ecosystems (e.g. growth declideersity loss, soil carbon degradation etc.). Forest
damage statistics aridresthealth monitoring data have to be incorporated in the national
forest information system. The realistic assessment of future climatic risks needs locally
available weatheand climate data as well as downscaledjional climatic and impact
models.This is essential for effectively formulating tasks of adaptation and mitigation.

It is crucial that countries have the capacities in the forestry sector to identify threats and
implement appropriate measures. Some countries of the region have expertise in climate
change vulnerability and impact assessments as well as with development of forest
carbon projects. Still, in nearly all countries the organizations responsible ést ftata
collection (inventory), monitoring and supervision need strengthening.

Similarly, many countries need assistance in new climate chrafeged tasks, such as
carbon accounting, the preparation and practical implementation of adaptation projects
and the distribution of benefits. There is a need to upgrade professional education and
postgraduate training to meet the specific challenges of climate change.

Research and developmesft technologies are needed to reduce the risks and increase
resilierce of forests in the region. Significant knowledge gaps in all countries exist,
including on the effectof climate change and variability omcological stability,
productivity andvulnerability of forest ecosystems, the climate tolerance and adaptability
of main tree species and the carbon dynamidsrest ecosystem&lethodsof terrestrial

and remotesensing inventory and monitoring in order to identify effects, to specify
measuresand to forecast future impacts, need also developnigm. potential of
supporting research through existing forest research networks has to be explored.

Adaptation to predicted changes means nperhapsunconventional approaches and

new tasks, which cannot be accomplished without further raising the awareness of
professiomls (through training, pilot projects, publications). To win public and political
support, active involvement of the media and of educational institutions is necessary.



Needs identified for FAO support include assisting countries throiaghitating
collaboration, generating knowledge and raising awareness about forests and climate
change in the region.

Summary: a shortlist of priorities

The reports mention a number of needs related to forests and climate change adaptation
as well as mitigation. Thesdiscussed and synthesized during the workshop in Sopron
into three areas: policy, forest management, research and training. They main points are
indicated as follows:

Policy:
¢ Updating of forest and environmental laws, development of administration and
governance;
¢ Development of strategies and policies in forestry for climate change adaptation;
¢ Development of international collaboration and of exchange of experiences;
Forest management:
e Devel opment of fAgood practicesty, for cli mat
¢ Development forest inventory methods for climate change adaptation;
¢ Improvement of field and satellite monitoring of impacts;
¢ Support in forest reconstruction, afforestation, shelterbelt planting etc.
Research, development and education:
¢ Research ifiorest vulnerability to climate change impacts;
¢ Development of carbon inventory, accounting and economics;
¢ Capacity building in research, e.g. in modeling techniques;
e Capacity building of professional staff in climate change adaptation (graduate
and poggraduate);
¢ Improvement of methods to advance public awareness.
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ALBANIA

Haki Kola & Enkeleda Pjetri

1. Background information

Albaniais playing a leading part in international efforts to stop global warming and limit
damaging climate change, whichripeularly threatens developing countries and the poor
and vulnerableThe Albanian Prime Minister stronglsupporédthe view thait was vital

to reachinternational agreement @new commitment period under the Kyoto Protocol
at themeetingUnited NatonsFramework Convention on Climate ChariggNFCCC)
meetingsn Copenhagen in December 2009.

Country context

Albaniaratified UNFCCCin 1995 and hathe status ofanonAnnex | Party Recently
Albaniaratified the Kyoto Protocol as well. The Governmehitbania has taken
considerable steps toward the implementation of the UNF@Ga@rementssuch as
preparing the First National Communication (FNC), a Technology Needs Assessment
(TNA) and compiling the National Action Plan (NAP) to address climate @haith
UNDP/GEF support. The Second National Communication (SNC) to the UNFCCC was
recentlyrealized.

According to the FNCAIbania is a relatively low net emitter of greenhouse gases
(GHGs) with relatively low carbon dioxide (Cemissions per capitejainly due to the
fact that over 9% of electricity is generated by hydsmurces. The energy sector
contributes more than &@of total emissions. Relatively higbO, emissionon aper

GDP basis are explained mainly due to high energy intensity. Basati@predictions

for future emissions, by 2020 total emissions will rise by more than five times. Although
Albania has made no commitments to reduce GHG emissions, the NABainb their
growth.

Major commitments under the UNFCCC
By becoming a party tthe UNFCCC, Albania has accepted a number of commitments
which include,nter alia, to:
¢ Develop, periodically update, publish and make national inventories of
anthropogenic emissions by sources and removals by sinksGifi&lsnot
controlled by the Mongal Protocol available to theo@ference of the Parties of
UNFCCC
¢ Formulate, implement, publish and regularly update nationd avitere
appropriaté regional programmes containing measures to mitigate climate change
¢ Communicate information related to ireptentation of the UNFCCC to the €pin
accordance with Article 12.

After the completion ofonohes upNoCo r tAlfbraonm aU NDER.
Through this project, the climate change team that prepared the FNC has completed a

TNA Report.

At the stat of the projectin 1998, a climate change office was established in the

Ministry of Environment. This office serves not only for UNDP/GEF project

implementation but islsoresponsible for the implementation process of the UNFCCC,



serving as the natioh#ocal point and a possible nucleus for a national UNFCCC
secretariat/committee in the future.
A Programme Steering Committee has also been estabtishieyersees all projects and
activities within the framework of the UNFCCC. This informal committesudes high
level participants from all major governmahaind norgovernmerdl stakeholders. A
technicallevel national climate change team with three thematic working groups (on
GHG emission inventorieg§&SHG abatement measuresd vulnerability and agigation)
has been established.
Legal framework in support of implementation of the Kyoto Protocol and the Clean
Development Mechanism
eLaw No. 9334 dated 16.12. 200MP)foomthe iRat i fi c
Republic ofA | b a maridlzayw @n Amendmert to the Law No. 9385, dated
4.5.2005 AOn Bemredtceodoand Forest
¢ TheMinistry of Environment, Forestry and Water AdministratiddoEFWA) is the
responsible National Entity for implementation of #yoto Protocolin the
Republic of Albania.
¢ Forestdefinition for the purposes of th€yoto ProtocalClean Development
Mechanism CDM) projects Law No. 9890, dated 19.03.20Rtendments to Law
No 8934, dated 5.9.2002 dadherefpénsibiliytoshe ment Pr
Minister of Environment of Allnia to issue rules and procedures for hosting CDM
projects in AlbaniaincludingMemoranda of Understandirrgnd Agreementswith
the Governmentof Italy and ofDenmark Other CDMrelated agreemenisclude
with the World BankBio-carbon fungdand withAustrian Technical Cooperation.

Current Institutional Framework for CDM

Designated National Authority
The Government of Albaniappointedhe Climate Change Unit of the Ministry of
Environmentas the Designateldational Authority(DNA). The basic functionsf the
DNA areto (8 decide sustaiable development criteria; (bpnfirm voluntary
participation of theroject participantsand (c)confirmthe sistainabledevelopment
contribution of the project and issue Lestef Approval for the purposes of valiitan
and registration under the CDM.
The Ministry of Environment, Forests and Water Administratiasresponsibilityfor
UNFCCC andKyoto Protocolmatters, and thBNA, through a Resolution of the
Minister of Environmentyas formally nominated to UNFCCS8ecretariat in June 2005,
upon the ratification of thKyoto Protocolby Albania.
The Climate Change Progranm&Unit is assigned to provide substantive support to the
DNA. The scope of its responsibilitigscludes
¢ providing substantive support to the Mstiy for the implementation of the
UNFCCC and Kyoto Protocol, including DNfinctions
¢ actingas bcal point for UNFCCC and Kyoto Protoc@lith responsibilityfor
management and implementation of climate changeqoj(National
Communication; ritigation and alaptation projects)
¢ mobilizing resources (new projects for implementation of the UNFCCOKyotb
Protoco); and
¢ developing gpackage of rules and procedures for CDM project approvathend
associatedsupport frameworkThisis beingdrafted and vl be formalized soon.



Assistance on institutional capacity building

World Bank BioCarbon Fund
¢ Assisted Natural Regeneration Projemigoing
¢ Facilitation ofKyoto Protocolratification and DNAestablishment
eFacilitation forestdehéet ppodoessrfohefipurpose o
¢ Baseline setting and moaoiing methodologyor an Afforestation/Reforestation
(A/R) Land Use, Land Use Change and Foredttt (UCF) Emission Reduction
Purchase Agreement (ERPAggotiation

Italian Government
¢ Capaity building activities ¢ngoing:
¢ Legal and Institutional support
¢ CDM potential,Project HeaNote (PIN) developmentfeasibility studies.

Austrian Development Assistance
eBuilding Albaniabds capangongy to access Carhb
Legal and institubnal frameworksetup for the DNA
Standard baseline studies (energy, forests)
Increaing awarenessfaadvantages of carbon finance
CDM strategy

UNDP MDG Carbon Facility
¢ Identification of CDM projects with high sustainable development immeiding

Current situation with CDM
CDM potential identified:
¢ Approx: 2500kilotonne CO, equivalent petyearthrough @ A/R CDM project
¢ New methodology approve®rojectAR-AMO03forAl bani adés assisted n
regeneration of forest®(oject Design DocumenPDD) developedpre-validation
andvalidation performegEmission Reduction Purchase AgreememRIPB) signed
project registeredssCDM).
¢ 7 PINs for $nall Hydro Power Plants (8°P9 developed. 2 PDDs developed
through Austrian assistance.
¢ A portfolio of 11 MM projects are identified under tidemorandum of
Understandingvith Italy, and a tendering procedure is finalized for seleation
companies to carry out feasibility studies.
¢ Work onsectorabaselines: Power sectdm@al draf) and Foressectorfeasilility
study(in pragress)
¢ Reduce transaction cssbetterestimate R, prepare¢he PDDdaster

2. Summary of climate change dimensions

This annual report summari zes the government
greenhouse gas (GHG) emissions and amtaglimate change impacts during the past

years. This report provides an overview of climate change policiegragchmms

across Albania. Some of thgsmgramms have already been implemented, while others

are being developed in consultation with stakders and/or leading experts.



To address the climate change related issues, the Government of Albania has formed a
partnership with the United Nations Development PrograifiddP), and supported by

the Global Environment FacilifGEF), Austrian TechnidaCooperation and other

donors is implementing a series of projects in the area of climate change mitigation

(energy efficiency, renewabénergy carbon financing) and adaptation (adaptation

policies in the DriniMati river deltas, carbon neutral terris). The Swiss and Italian

Governments are supporting the creation of a functioning market for solar water heating.

The Ministry of Environment, Forestry and Water Administration &iDP in

November 2009 released two al&mmonicaibnor epor t s:
Al bania to the United Nations Framework Conyv
iAl bani an Policy Paper for Carbon Financeo.
work of a team of experts over a thwgsar period.

Al bani a6 s onaleonmmurdcatiNratd the UNFCCC presents an assessment of

Al bani aés present situation with regard to c
information and evidence as valuable inputdolicy-makers in longterm development

planning for relevant sors. The report shows thaHG emissions in Albania in 2000
totalled7619.9Gg. The main contributing sectors were Energy (44.0%), followed by

Agriculture (271%) and Land Use Change and Forestry (21.6%). The share of land use

change and forestry eing significantly reduced, while the shares of energy and waste

are rising. Among energsubsectas, transport is the fastest growing sector.

GHG emissions per capita in Albania were 2t470, equivalent, which is 40 5 times

lower than the average of ingtdalized countries. This is due to generally low energy
consumptionwith more than 9% of electricity being produced by hygrower plants

and most energy being consumed as electricity. Two development scenarios have been

built for the abovementionedaers:abaselinescenarip which considers the

development of the sectors without mitigation effostsdanabatemenscenario which

considers the implementation of a set of prioritized measures, aiming to reach a reduction

of GHG emissions of 48% bydhyear 2025.

The report highlights that adaptation measures are ngededher with legislative,

regulatory, and institutional frameworks prevent negative effects of climate change

and also to identify new methods and technologies. Climate chaegpeisted to bring

significant effects in all sectoenalyse, with energy being the most sensitive one.

Rising temperatures, changaghe amount of precipitation, and variation in humidity,

wind patterns and the numberafnualsunny days could affebibth consumption and

production of energy.

The two reports have been produced in the framewottkeddNDP Albania Climate

Change programme, supported by the Global Environment Facility and Austrian

Development Agengyand implemented by UNDP Albania.

Projectsand programmes

Together, the Government of Albania and UNDP have committed to support the use of
renewable energy sources, protect biodiversity, and streamline commitments to
international environmental conventiommdspecifically those related ®Biodiversity,
Climate ChangandLand DegradationUNDP supports the Climate Changnit within

the Ministry of Environment Forestry and Water Administration.

TheClimate Change programmasmentioned above, works with the Ministry through
producingthe necessameports to the UN Framework Convention on Climate Change
(UNFCCC) and it&yoto Protocol.The reports enable the Government to seltarbon


http://www.undp.org.al/index.php?page=projects/project&id=67
http://www.undp.org.al/index.php?page=projects/project&id=60

creditsto industrialized countries that produce excess carbon emiskronghthe Clean
Development Mechanisg€CDM). This particular type of foreign investment, called

&arbon Finanagalso allows Albania to continue reducing its own carbon emissions for
further credits to sell on the international market.

UNDP promotesolar water batingin the marketplace, with a project that foresees the
installation of 70000m? of solar panelsn Albania, with a cumulativ&éHG reduction

potential of 1.5 million tone over the next 20 years.

UNDP, through the Climate Change Programme and GEkgdressing the first ever
attempts in Albania at climate change adaptation with a project aimed exttjprogt

vulnerable ecosystems and local livelihoods by identifying and mainstreaming adaptation
response measures into development programming iDrtheMati River Deltas

By implementing the Stockholm Convention, Albania is also taking measures to
eliminate or reduce the releaseRafrsistent Organic PollutarBOPSs) into the

environment, antb manage contaminated sites.

The Governments of Albaniaf FYR of Macedonia, andf Greece are working together

to protect globally significant biodiversity iheé Prespa Lakes Basiihe three countries

are integrating and coordinating ecological, economic and social goals to reduce pollution
in the lakes, and are introducing environmental management practices.

In addition to the technical and financial supgpven to Government counterparts,

UNDP provides support to a number of rgovernmental and communibased

organizations working on specific environmental concddiNDP is also supportingcoe
tourismas a way to protect the environment and cultural assets while providing economic
and job growth opportunities for primarily rural communities.

Table 1. UNDP projects in the area of Energy and Environment in Albania

Project name Theme

Building Capacity to Access Carbon Finance in Albania (June Frameworks and strategies for sustainable development
2007 December 2009)

Enabling Albania to prepare its Second National Communicatic Frameworks and strategies for sustainable development
Response to its Commitments to the UNFO@®arch 2005
December 2009)

GEF Small Grants Programnfepenended) Conservation and sustainable use of biodiversity

Identification and prioritization of environmental hotspots in Nationalandsectoral policy and planning to control emissions
Albania(January 2008July 2010) ozonedepleting substances and persistent organic pollutants

Identification of adaptation response measures in theil/a Conservation and stainable use of biodiversity
River DeltagMay 2008 May 2012)

Integrated Ecosystem Management in the Prespa Lakes Basin Conservation and sustainable use of biodiversity
Albania, FYRMacedonia and Greece (September 20ember
2011)

Strengthening capacitiestime Western Balkacountries to address ~ Nationalandsectoral policy and planning to control emissions
environmental problems through remediation of high priority hot sy ozonedepleting substances and persistent organicijaoits
Albanian Component (October 260farch 2010)

Project DesignDocumentfor afforestation and reforestation project activities

Forest situation

Al bani a éoser 36% angbastures caver 14%f the total land aredhe primary
responsibility for forest and pasture management belmntye Ministry of Environment,
Forests and Water Administratiofihe forest ownership righhave been delegated to
communes (local level) according to cdsecase decrees of CM during 2008

Amendment to the Law No. 9385,Sdutedod. B.

National Strategy on Forests Management (2001) and Biodiversity Strategy (1999)

200


http://www.undp.org.al/index.php?page=projects/project&id=102
http://www.undp.org.al/index.php?page=projects/project&id=102

address the stainable management of foreddegradation has been identified as a
major issue for the country, nmdy due to uncontrolled grazintilegal cutting, mainly
for energy needs irural areasis anothephenomenon

Two projectsstarting from 199ghave supported the transfer of foedstthe
communitiesand sustainable forest managemdihie Albania Forestry Project (AFP)
(1996 20049 supported theransfer of user rights and management of forest and pasture
from the state to local communities. It was followed u@biatural Resource
Development Project (NRDP2005 2011, with the main objectivef supporing
exparsion of communitybased managemenitthe natural resource of the countAs
part of this projectthe BioCarbonFund of the World Bank agreed with the Ministry of
Environment, Forests and Water Administration to pilot the first CDM project for
Albania

Project objective

To increase carbosequestration through afforestation and reforestation of highly
degraded land, which will also lead to enhanced sources of livelihood and incomes in
poor rural areas, reduced soil degradation, improved water qaaliyconservation of
biodiversity

Project overview

This is thefirst CDM project for Albania and the area projected tafferesteds
6272.36haof degraded land; C{emission reduction aipproximately280000t CO; (in
the period 20022017) to be transferred the World BankasEmissions Reuctions
(ER). The project methodology is new ahds beempproved by CM ExecutiveBoard
(EB) asprojectAR-AMO003. The period of crediting will be 20 yeaveith possibility of
renewal.The NRDP, funded by a credit frorthe International Development Assiation,
will support the arbonsequestration project in its first yeaRyoject participantare
MoEFWA and theBioCarbonFund ofWorld Bank The alidationprocess was realized
in 2009 with registration of the project dhJanuary 2010.

The role of the communal Forest and Pasture User Associations (FPUAS)

The Carbon Sequestration project is based on Forest and Pasture User Associations
(FPUASs). An FPUA will make an agreement with a commune to use a part of the
communal forest land under the managenaéthe commune for the purposes of the
project FPUAs will be responsible for the planting and tending of the trees. FPUAs will
be the recipients of the payments for sequestered carbon received from the World Bank.

Where and how will the money be tramsdd?

The state owns the tradable rights in sequestered carbon because it owns the sequestered
carbon as a component of a tr€he statevould contract to sell those rightsarbon

creditd to the World Bank through the ERPFhe World Bankwould pay the pce for

the carbon credits intabank account which will be directly under control and

management of thFPUAs involved in the project.

How the local villages can benefit from the carbon payments.

The carbon payments will be transferred from the Carlesoéiation to each commune
in the FPUA account; the amount of carbon payments will depend angdén hectares
planted or managed ®ach communelhe FPUA shoulgroduce a management plan
for the expenditure of the carbon paymebtsenvironmental andocial improvementa
re-investment fund) within the villages involved in the proj@coportionally to the land



made available to the project in each village. TREA should maintain proper accounts
of any expenditure gfrojectrelatedpayments and Wipermit the Commune, 6hDFS
and officers of the CFCUA to chieon and audit those accounts.

Climate change impacts and dimensions

Climate change effects in Albania

Climate change effectserefelt since the late 1990s in Albania, more precisely @719
when the winter came with very little or no snow at all. It used to snow a lot on the
Albanian highlands, but in 1997 it snowed just once andlitdey All of March and

April were hot, and with very little rain. Since 1997, winters in Albania hao®ine
shorter and milder, whereas summers have become longer andDiaiteghts in

summer and sometimes everaitumn and then sudden floodsave becomenore
frequent.

The coasts have started to eradtngalmost the entire Adriatic coastline Adbania due

to sea level risg in some places the sea has advanced more thanii@nd, destroying
the coastal forests and vegetation, and increasing the salinity in the lagoonsdand fie
near the coast.€d levelrise has wreaked havoc on the beautiful Medanean Pine
forests that cover the Adriatic coast in Albania. Most of the trees that are found on the
coastaimargirs are dying from increasing salinity. In other places, especially in villages
near the coast, the salinity in the soil and in the wagdiswas increased significantly,
damaging the small rural economies along the coast.

The climate change effects have increased the number and the intensity of fires in
Albania. During 20062007 there were 352ajorfires that burned throughout Albanian
paks and forests, burning entire ecosystems and pastures. In some areas you could drive
for tens ofkilometreswithout seeing a single tree unburdethe fires devastated entire
forests sometimes. The fires can be attributed to a higher temperature in summer
prolonged droughts and earlier melting of srmwthe mountain caps. The climate
change has brought mild winters, which héasouredthe growth of tropical plants even
in Albania. Seasons have shifted a lotdeees used to lose their leaves by Octatret
thenflower in March, but now they lose leaves late in November and flower sometimes
even by the end January.

3. Statusof assessment and research on climate change

Documents

Several studiebave beermarried out regarding climate change issa@sl aso numerous
assessmentd climate vulnerability Further information can be found on the following

Web sites, as well as by following up on the references provided at the end of this report.

Web sites

www.ccalb.org/

www.ccalb.org/Progress%20Annual%20Rep6202006 _Climate%20Change%20Progr
amme_Albania.pdf

www.ccalb.org/public%20awareness/pa_publications.htm

www.moe.gov.al/

sgp.undp.org/

www.ccalb.org/activities/activities_ TNA.htm



archive.rec.org/REC/Programs/ClimateChange/Docs/coassgssmeneport

albania.pdf

www.wbc-inco.net/attach/Report_Albania.pdf
www.esmap.org/filez/pubs/121200934336_FINAL_CESVAP_Albania_Climate_Vulnera
bility_AssmntEnglish.pdf

www.undg.org/toolkit/tool.cfm?id=245

Legal framework and national policies related to climate change

Except for the laws on ratification of the UNFCCC and the Kyoto Protocol from

Al bani a6 s thgreaarelno lawshat address explicitly the issue of climate

change. Because the energy sector emits a significant share of GHG emissions, the sector
has ben the focus of analysis and recommendations for climate change mitigation. In
addition, the most relevant lavigr climate change artose applying tethe energy
sector.Thelegislative framework on energy in Albargarrently comprises a relatively

large number of differentemsof legislation.

Laws related to climate change

Law on Energy Efficiency and Renewable Energy Sources (No. 9372 of April 27, 2005)

This is the most important law for climate change in general and GHG mitigation in
particular. t focuses on promain of energy efficiency and energy conservation, creation

of an energy efficiency fund, energy efficierapelling and promotn of energy audit
schemes. This law establishes the economical use of energy sources, the establishment of
more reliable energy supply conditions, as well as the minimization of impact on the
environment.

Law on Power Sector (No. 9072 of May 2003)
It assures the conditions of electricity supply to consumers, efficient functioning of the
electricity market anddjusts the power sector to market economy condition

Law on Electricity (No. 7962 of July 1995)
This law specifies the conditions for activities in the power sector and the rights and
duties of all physical and legal persons involveduohactivities

Law on Regulation of Power Sector (No. 7970 of July 1995)

This law prescribes the establishment of an Energy Regulatory Body (ERE) in the power
sector and defines its duties. According to this law, ERE is responsible for tariff
regulation and licensinigp the power sector.

Law on Energy Conservation in Buildings (No. 8937 of September 2002)
This law declares that the design and construction of buildings should meet the necessary
technical parameters for conservation, saving and efficient use of energy.

Governmental Decree for Energy Building Code
The elaboration of the Energy Building Code began in 1888ed on the National
Agency for Energy (NAE) in collaboration with the Albatitd) Energy Efficiency
Centre(EEC) and the other institutions of thet®.

Governmental Decree for Strategy of Energy (No. 424 of June 2003)



This governmental decree approves the National Strategy of Energy until 2015.
According to the decree, the Ministry of Industry and Energy and the NAE are appointed
to update this saitegy every two years.

National policies and measures to limit GHG emissions

The first GHG emission abatement analysis for Albavaa performed in the frame of

Al bani abds FNC. ddbfidevelopingawoEG senariosnasGHE t

baseline scenariand a GHG abatement scenario. The development of both scenarios was

made by utilizing a number of assumptions based on the maormmic projections of

the country as a whole, as well as in the development plans of the economic sectors taken

in particufr.

The GHG abatement measures and technology op
have undergone a prioritization process thro
under the TopJp Phase othe Climate Change Enabling Activities. The TNA is a

complex pocess. It is a continuation of the work already carried out or identified
recommended under Al baniads FNC and through
transfer.

This assessment of technology needs has been made through-asseitor approdtg

starting with the energy sectevh i ch, accor di nmakedsthemostbani ads F
significant contribution to the overall GHG emissions inventory. The assessment also

covers other sectors suchlasLUCF, agriculture, waste management and industrial

processes. The software used for the development of energy and transport baseline

emissions scenario was Lengnge Energy Alternatives Planning (LEAP) (version 95.0).
Concerning the neenergy sectors, the 1996 revised IPCC methodolasyused for the

devebpment of baseline emission projections, although an except®@made for the

solvent use sector. The predictionsirion-methane volatile organic compounds

(NMVOC) emissions by the year 2020 are made accorditgNdEconomic Commission

for Europe COoRdiated INformation AIRCORINAIR) methodology. The development

of GHG abatement analysis for the energy and transport sector is based on LEAP and
GACMOY7 software. For the other sectors, the analysis is more qualitative (quantitative

analysis was not poss#)l

Many new strategies and actions plans have recently been adopted by the Government of
Albania that willaffect GHG abatement in Albania, and therefore both scenarios

(baseline and abatement) need to be updated and improved. Albania has addressed the
mitigation and adaptation measures through the National Climate Change Strategy, which
consists of a set of priorities for action in order to integrate climate change concerns into

other economic development plans.

This strategy is elaborated in the frameddf bani ads First National Co
abatement scenario of emissions foresees the introduction and implementation of

different options mainly focused on energy saving and energy efficiency measures. A

basket of 25 GHG mitigation measures for thergy and transport sector is proposed in

the frame of this study, which are thamalysel in terms of cost and benefih terms of

resource mobilization, the package of project ideas was developed under the TNA

exercise. Two projects have been sent to @EFunding and seem to be successful (one

is a project on Market Transformation for Solar Thermal Water Heating in Albania). GEF

has recently approveaiProject Development Faciliti? DF B) and the pipeline entry of

the full project. Another project oruliding adaptive capacities for representative



vulnerable systesis underway. The rest of the project idea notes serve as good
background for the potential projet¢t be carried out under the CDM.
TheNational Energy StrategWNES) wasdrafted and appre@d in June 2003 by the
Government of Albanigaccording to Decision of the Council of Ministers, No. 424
dated June 26, 2003. The NES, which was prepared as an integral part of the National
Strategy for Social and Economic Development (NSSED), has aligadyated many
findings and outputs from Al baniads FNC and
the Energy Sector is a document that analyses and recommends changes by 2015 that
must be undertaken in Albania to increase the security of the eneqgy ang the
optimization of the energy resources to meetdhal demand and achieve sustainable
development. The specific objectives of the NES are:
¢ to increase the security and reliability of the energy supply in general and electricity
in particular,at national and regional levels;
¢ to establish an efficient energy sector from financial and technical aspects;
¢ to establish an effective institutional and regulatory framework and restructuring of
energy companies;
¢ to increase energy efficiency in generatiproduction and final use of energy
sourcesaiming to minimize pollution;
¢ to optimize the supply system with energy sources based orctesigilanning
principles with minimal pollution; and
¢ to increase considerably investments in the energy sectargthicapital
enhancement by international financial institutions, as well as private capital.
The policy objectiveandstrategies for forest development are:
¢ Ensure the territorial integrity, ecolp@nd biodversity of forests and pastures
¢ Promote andupport sustainable managemehfarest resources and pastures
¢ Improvement and strengthenin§ties with the market economy
¢ Involvement of local stakeholders and users in conservation and forestry
development.
Institutional and legal reform of the foteserviceat naional and local level
¢ Establishment ohnEnvironmental Fund for initial funding to ensure investment in
environmental projects. Environmental resource management through a clear legal
framework, implemented through a permit system to toomind better aarol
protected areas, protectiohflora and fauna, water resources and rights to the
waters (especially a planning system and gtieming watdsasinauthorities)
Protection of forests
¢ Includes promotin of forest management and camvation of natural pastures in
order to ensure biodiversity and ecotourism development; rehabilitation of degraded
forests to returthe relevant forest statiots optimal condition; transfer of forests
and pastures to local government urdisgimeasues for illegal loggig.
Land protection
¢ Increaseby 5% by 201Ghe level of forest coverage in the areas most seriously
affectedin whole ban allunlicensedextraction of river graveland strict restrictions
imposed orlicensedexcavations
¢ Maintain andncrease biodivesity.
¢ Further increase of the surface of protected areas in 159¢é térritory by the year
2014 (ensuringepresentation of all ecosystems and implementing elements-of Pan
European Ecological Netwo#dctivitiesto support objectiveandspecies action
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plans); preparation of management pléorgrotected areas withihe existing
priorities for2011

Policy options for wood energy
Management and sustainable development of multifunctional forest resources will be
realized through the fliwing objectives:
¢ Continuous protection and rehabilitation of forests
¢ Conservation of forests through the reduction and cessation of illegal logging.
¢ Preservation and rehabilitation of forest ecosystengglamaged pastures through
reforestation and redbilitation of degraded forests.
¢ Organization of a modern forest cadagpr@viding the basis faan updatd forest
wealthassessment, in termst only surfacarea and/olume but also the property
value at all levels of managemebevelopment of aalastre sectoequippedor
modernfield techniqus, including geographical information syster@ds).
¢ Preservation of nature and promotion of ecotourism. Develop a national plan for
tourism development in forest and in certain categories of protectechakatart
its implementation. Increase capacity to host ecotourism model homes through
investnent in rural areas and tourist guidaining.
Promotion ofsustainable and multifunctional use of forest resources.
Promotion ofsocial and protective functisrof forests.
Promotion ofthe production potential for neimber products.
Encouraging private activities carrying out works and services in state forests by
specialized firms for execution of manufacturing activities and services.
Liberalization of taiffs onindustrial wood anduelwood productsfrom production
forests.
¢ Transfer of righto-useandownership of forests and pastures to local government.
Improve the legal frameworkspeciallyto encouragective involvement in the
management of foresmd pastureby local users and local governments.
¢ Creation of municipal forest administrat®im relation tolocal governments.
¢ Continuation of institutional reform in order to establish effecand appropriate
operation botltentally andat baselevd. Establishment ofi Regional Forest
Directorate, responsibfer srengthening state institutions, improving the structure
of forest administration, arfdcilitating versatilty all levels

Despite the progress made in mainstreaming climate changs, ifiseri® is a significant

need to continue the processmforporatingclimate change in national planning and
policy. In addition to GHG reduction measures, there is a significant need to address
adaptation, mainlin the most vulnerable areas of the otwy andin the most vulnerable
sectors, such as water resources, agriculture and tourism. From the institutional point of
view, there is a significant need to institutionalize the national communication process in
order to ensure a sustainable and qualgareporting process

4. Proposed areas for cooperation
Gaps and poblems identified

I nstitutional and legal
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¢ Lack ofastrong national institutional framework for CDM
¢ Lack of formalized national rules and procedures for the CDM process in Albania
including:
A structure of the CDM approval process
A sectorspecific sistainable development criterind

A financial resources for DNA staff

Technical and capacity related

¢ Lack of national capacities to write PINs and PDDs

¢ Limited knowledge badvantages of chon finaning in economics of investment
such as evaluating internal rates of return

¢ Lack of data for estimation of baseline emissions

¢ Lack of some methodologies (e.g. no approved CDM methodologijsiict
heating or transportatiqurojects)

¢ Low baselinefor GHG emission fotheenergy sector due to lack of access and high
reliance on hydro sources (95%)

¢ Attempts to get involved in carbon finang have started relatively late compared
with other countriesthereby limiting investorinterest.

¢ Limited internal resources to support the PBBgven PINpreparation.

Al baniads strategy in the carbon market
Althoughenteringrelatively lateinto the CDM market, Albaniatill has opportunityo
undertake projedbased transactionby:
¢ working to propery establish an effective domestic framak to support CDM
projects;
¢ working aggressively in parallel to develop a carbon project portfalia
¢ given the uncertainties of the market structure beyond 2012, mriiogiproject
development based on an assesnt of the risks and benefits of engaging in the
currentmarket.

Issues for consideration

It is important to position Albania as a good CDM project developer with effective
institutional arrangements ftine approvalprocessA simple national structurand

simple approval preedures are importgras ardeastcost options to promote CDM
Althoughthecarbon market is an emerging market with lots of uncertainties, those who
take the risk get accesthe opportunities offered through financial mechansis

(CDM). The roleof the private sector is crucial to the CDM progsssitsinvolvement

from the inception phase is critical. The usefulness of incluttiad®IN withinnational
approval proceduris the ability to issuéNo-objection lettes". Developnentof CDM
projectsshould focus initially orsectors that haverovenmethodologies.

Next steps to be followed

The improved management of forests and pastures pemtidonmental benefits at
regional, national and international levels, thus suggesieaighe users of the land
shouldalsoberewardedor such servicesThis requiregurther investments to provide
knowledge 6 environmental costs and effects. The aim would be to secure sustainable
and worthwhile income to the forest and pasture u§ars.activity would be tox¢end
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the areaothepr oj ect on fAAssisted Natur al Regener at

in the frame of approved methodoloigy afforestatiorand reforestation projest

Land degradation has been identified as a major fesudbania.Landis eroding
quickly, and the landscape looks devastated. It is essential that vegetativieecover
established soon, to halt erosion. There are more tha@QEth of abandoned
agricultural land, as well as degraded shrub and grazingttzatccan be improved
through assisted natural regeneration. Albania has long expeoiwoeking with local
communities. Natural regeneration can be assksyeoperation between the project
(hosted by the Ministry of Environment, Forests and Watimifvistration of the
Government of Albania), the communes and the forest user associations of the
communes. Natural regeneration will be enabled by excluding grazing from the project
area; bare lands will be afforested through complementary planting.askéne
scenario is continuous degradation and erosion through unsustainable grazing.
The output of the project is lortgrm managed reforestation, contributing to soil
conservation and improvement of water quality, generation of income in rural
communities, production of wood and namood forest products (nuts, fruiemd
medicinalplants.

Relevant alternatives (baseline scenario) identified in the context pfdfeet activities
without the CDM component are: reintroduction of degraded lands intgtivailéural
production cyclecontinuation of the existing and historical land use leading to further
degradatiopand implementation ad project as an assisted natural regenerataivity
without being registerefbrmally as an A/R CDM project activity

A proposed modified approach in following up
As noted earlierthe BioCarbon Fund, administered by the World Bank, has agreed to
purchase emission reductionscommunal forests in Albania after a negotiation of an
Emission Reduction Purchase Agreem@&RPA) at a price of US$.4 per toneof CO,.
The biological growth in areas included is measured by local evaluators, subject to
validation from an independebesignated Operational Entity (DOE). The same
procedures to seek official Carbon Credits whiohld be used for meeting Kyoto
Protocolcommitments areat least initially not envisaged. There are two reasons for not
following the same procedures as in the existing project on assisted natural regeneration
through forestations:
¢ Theselection of aras to be included severely constrained by the Kyoto Protocol
definitions
¢ The procedure for verifying carbon credits under the World Bank Carbon Fund is
excessively bureaucratic

However, the verification of the carbon effects from existing methodalagyd be used

as a strong indicator of the level of continuing carbon benefits which would be realized
from carbon sequestration in areas similar to but outside of those included in that project.
Consequently no continuing payment for carbon would be lpatithe project should

also include a pilot schenfier identifying voluntary carbon credits and alternative
verification strategies.

An interesting possibility would be to assess interest by European private conipanies
contributng fundingfor carbon squestration, by paying for implementation of

sustainable participatory management plans. They may be interested in such an
arrangement in view of the public image benefitsiofultaneoushsupporting poverty
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reduction benefits and G@eductionsas indiatedby measurements of carbon benefits
based on the NRDP component. The new project could also investigate the pos§ibility
negotiaing Voluntary Carbon Credits provided by some of the voluntary carbon credit
arrangementssuch as Voluntary Carbon Stard (VCS) thus making it possible to
receive tradable Carbon Creditkieh would provide forest and pasture users with
additional and continuouiscome

Insufficient scientific data on payments for environmental servicesieedsto be
resolved by close coagration with FAO

Another important project for the future in Albaniautd beap r o j epmaymerdsrfor fi
environmental servicégPES) Payment to the forest and pasture users for providing
environmental services requires that these possible environreentiles be verified.
Assisted natural regeneration provides one example on how carbon sequestration could
be verified and payments given to those who manage their forest and pasture for global
environmental benefits.
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ARMENIA

Artur Gevorgyan

1. Summary of climate change dimensions

Currently humanity is facing climate change challengmatrequire urgent actioat
national, regional and global levels. Recognizing the importance of addressiag hu
induced climate change and its possible negative consequences warttieldeited
NationsFramework Convention on Climate Change (UNFC@@} adopteéh 1992,
andits Kyoto Protocol in 1997.

Armenia ratified the UNFCCC in May 1993, and the Kyoto &eot in December 2002.
According toArticles 4.1 and 12.1 of the UNFCCC, Armenia regularly follows its
commitmentsasdefined for the NorAnnex | Parties to the Conventicemdparticipates
in international cooperation and regiopabgrammes related to lamate change.

First National Communication to the UNFCCC
In order tofulfil the basic provisions of the Convention, Armenia has implemented the
project "Armenia Country Study on Climate Change", which was fundethkbylobal
Environment Facilitf GEF). Within the scope of itBirst National Communication
(FNC), Armenia has carried out the following activitidginistry of Nature
Protection/UNDP Armenia/GEF, 1998)
¢ Inventory of anthropogenic emissions and sink&HiGsaccording to the IPCC
1995 Guidehes
¢ |dentification at national levelf the regions, natural ecosystems and spheres of
activity thatare most vulnerable as a rtsaf expected climatic changes.
¢ Development of education, training of specialists, raising awarehemate
changerelaed issuesandenhancement of public opinion to these problems
¢ International cooperation and information exchange on issuesevance to
fulfilment of commitments taJNFCCC
¢ Submitting informatiorto the Conference of Partief UNFCCCon national
measures for théulfilment of the Convention and their results
¢ Cooperation directed to reduction of anthropogenic emissio@$i&sin all
sectors otheeconomy, especially ithe energy sectotogether withtransport,
industry, agriculture, forestry dnwaste removal.
The National Greenhouse Gas Inventory of Armenia considered five of the six main
modules ofthe IPCC Guidelines. These wemeegy, industrial pocessesagriculture,
land use change andréstry andvaste. In th&sHG emissionsandremovas calculations
both the IPCC defaults and local factamsre usedyith regard to the specific conditions
of Armenia. The activity data were applied according to the data provided by the national
and sectoral statistics.
For the land usehange andoresty sector of the national GHG inventory it was
estimated tha€O, emissiors and removals were causestlyby theforestry sector.
Based on estimations for 19900, emissions from the forest sector were@§while
absorptionvas697 Gg, resuling in anet absorption equal to 613g. Forest and
grassland conversion was assurt@ete insignificantand abandoned managed lands
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continuel to degraé and not accumulate carbon, thhey werenot included in the
calculations.

According tothe FNC, some shiftvasexpectedf existent landscape zones in the
country. In particular, the lower border of the forest b@senvisaged to move upward
by 100 200m, with wInerability of forests expected to increase as a result of insect
infestations It was noted that thehangen the lower forest borderould beexpected to
take placeover the nex60i 100 years, while some upper forest expangionld be
possible by slow natural forest regeneration.

To reduceadverse consequences of climate changmtural ecosystemd Armenia the
following adaptatiormeasures were outlined: creation of optimum forest cayeto
20.1% of the territory of the Republicy 2050; allocation of reserves and specially
protected natural territories for the reduction of general anthroogerssure on
vulnerable ecosystems; introduction of endangered species into similar habitats,
promotingsurvival in case of climate change; preservation of the gestsakof the
most vulnerable and valuable species by keeping and cultivatisgy preservation of
gereticresourcesn seed banks, et@ndmonitoring of vulnerable ecosystems.

It was calculated that with annual planting @@ haof forest it might be possible to
expand forest covdrom the currenl1.2% to 20.1% by 2050ncreasig theforest area
by 266500ha. The study of historicadrchaeologicadndpaleobotanial data on past
forest cover of the country has also revealed that it was three times biggeringn
comprising about 3% of the total territory in the first millenium B.C.

Capacity building in Armenia for technologyneeds assessment and technology
transfer for addressing climate dvangeproblems
The objective of the second phase of Ammeniai Country Study on Climate Change
project was capacity building in Arnia for solutiorof climate change problems in the
following main directions:
el dentification of the priority technologic
the areas of reduction &HG emissions, development of proposals for key
technologies andsaessment of possibilities for their practical application,
development and assessment of specific technological projects
¢ Development of proposals for adaptation measures and technologies for mitigation
of the consequences of climate change for the emviemt and economic sectors
¢ Determination of the technological needs for the development of the monitoring
system and strengthening of the national monitoring network for participation in the
Global System of Climate Monitoring (GSCM).

The reportMinistry of Nature Protection/UNDP Armenia/GEF, 20@¥)orporated the

results of activities, including analyses@fG emissions, technological needs and
technologies for reduction of GHG emissions. A fair amount of attention was paid to the
assessment of thential and use of alternative sources of energy. In addition, the

report presented the results of vulnerability assessments for water resources, agriculture,
environment and population health, as well as the technological nheeds and adaptation
technologis for mitigation of climate change impacts in the araastionedas well as
incorporaing information on the activities of the natiortaildrameteorologcal service

and conditions of the monitoring network, analysis of the trends of climatic anomalies
ard assessment of their impact on the economy. Priority needs for strengthening the
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environmental observation and monitoring networks and wider participation in the
GSCM were identified.

Finally, it discussed the conditions for technology transfer to thatop(investment
environment, financial market, legal framework, etc.), and presented the results of
activities for develojmg and strengthening national capacity (organizational,
informational, human) for assessment of technological needs and transfenradlogies,
as well as activities for increasing public and stakeholder awareness and interagency
coordination in climate changelated issues.

National capacity self assessment for global environmental manageméntNDP
roject
Igirsjt, the nationalapacity needs were assessed for implementation of UN Conventions
on Biodiversity,on Climate Change and to Combat Desertification (thematic
assessment). Ttetivitiesimplemented and existing capacity was assessed from the
viewpoint of ongoing processesdsectoral development plans of the country, as well as
relevance for implementation @onvention decision€JNDP/GEF, 2004)
The second stage covered capacity assessment in seveouttivgsareas
¢ Organizational activities
Approximation of legislatin to the requirements of Convention
Taxonomy and monitoring
Database development
Submission of ational reports to the Convention Secretariat
Staff training and awareness projects development and implementation
Internal and international cooperation.

The selection was based oo considerations:

¢ all the seven areas were considered to be commelative tothe three conventions,
enabing application of synergistic possibilities of conventions for capacity needs
assessmenandto correspondo the national development priorities and
peculiarities;and

¢ al seven areas are tools for environmental polibgir improvement and
harmonization will contribute to the development and implementation of a unified
environmental protection policy at nationadagiobal levels.

Capacity building for improving the quality of GHG inventories (Europe/CIS
region) i UNDP project
The goal of thisegionalproject was to build on the inventory work undertakenANIC
in preparation for Second National Communicatiorechhical and institutional capacity
would be sustained. As a result of the regional project, GHG inventories prepared under
enabling activities for subsequent National Communications should be of a higher quality
than those prepared for the initial natiboeammunicationsimmediate objectives of the
Project were the following:

¢ Strengthened national arrangements for compiling, archiving, updating and

managingGHG inventories

¢ Sustainable institutional process created

¢ Enhanced technical capacity for prepgrnational inventories

¢ Improved emission factors and methods.
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A programmatic approach to building capadcitgsdeveloped. The approach, while
regional in design, was flexible enough to meet national needs. Aside from certain
common activities, countrgewere free to choose to participate in some or all of the
remaining project activities, consistent with national priorities. This gave countries the
opportunity to focus allocation of resources on national arrangements or emission factors,
as appropriate.
After conducting the key source analysis, the countries reviewed the regional summary
table at the project finalization workshop in Croatia (Zagreb, March 2002) and agreed
upon a keysource inventory that will include up to four IPCC subcategories:

¢ Fugitive CH, emissions from oil and gas (Energy Sector)

¢ CH, emissions from solid waste (Waste Sector)

¢ CO, from transpor{Energy Sector)

¢ CH, emissions from enteric fermentation (Agriculture Sector).

Although the LULUCF sector was not included as a prioettarin the frame ofa
regionalproject, further application ahe IPCC Good Practice Guidance (GPG) for
LULUCF, 2003 allowed the inclusion of the LWUCF sector in key sourcandsink
analyses for GHG inventories. Recognizing the importance of the LIFL4éCtor within
the overall GHG inventorythe pojectteam focused on building the appropriate
competence for the sector consistent to GPG LULUCF, ,2e@8irements. |promoted
improving the available expertise in the sedtom the levekecorded athte beginning of
the Regional Projegtvww.natureic.am/ccarmenia/download.php?fid=842765244)
which appliedthe IPCC95 Guidelines. In addition, expesfor the LULUCF sector was
not available at the beginning of the project in the country. Howavepte of theshort
time availableand resources allocated to the sedtipwing recruitment ofa National
Expert on LULUCEF, it was possible to gain significant achievements, namely:
¢ Review and applto the extent possibj¢he IPCC96 Guidelines, and GPG
LULUCF, 2003
¢ Improve a number of Activity Dateesourceshanks to application of complete
territorial coverage of broad Land Use Categories, including Forest Land, Cropland,
Grassland, Wetland, Settlement and Other Land, consistent with GPG LULUCEF,
2003
¢ Improve around 30 Removal Factors for Average Annual Timber Increment by
species and forest categories for baselga 1990, as well as about 15 local Basic
Wood Density factors and 14 Conversion Factors for Carbon Fraction of Dry
Matter.
¢ Develop the N#onal Inventory Manual chapter for LULUCEtc.

Technical assistance to Armenia, Azerbaijan, Georgia and Moldovavith respect to

their global climate change ommitmentsi TACIS project

This regional project hathe objectve of building capacity for hoshg CDM projects in

the beneficiary countries, including assistance in forming the institutional infrastructure
required to support CDM projec@nd development of a portfolio of CDM projects,
which would fit into the sustainable development strategh@beneficiary country.

Also covered wereveareness raising among key polieyakers, the business community
and the general public on issues related to UNFCCC and the Kyoto protocol, and on
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development opportunities and issues with respect to CDM and Gtitfaton, as well
as local capacity development in GHG emission forauastellingand assessment of
sectoral GHG mitigation potentials and options and assistance to the beneficiary countries
in developing their national climate change strategies, inuueiitigation and
adaptation measures.
The project outcomes includeC, 2006)
¢ organization of a series of local and international awareness raising seminars on
Kyoto Protocol and CDM for representatives of key ministries, project partners,
private compaies and NGOs;
¢ development and update of the CDM project pipeline;
¢ development of CDM Manual for Armenia;
¢ development and maintenance of the project website (www.cdm.fiatamne)
which serves as a channel for dissemimatibproject materials and CDké&lated
information;
¢ development of a draft proceduie CDM project submission and approvahd
¢ development o& baseline study for gridonnected small renewable projects and
three CDM project design documents.

In addition, within the scope of the TA® project, Fichtner GmbH & Co. KG in €0
operation with the Armenian Office of the Regional Project successfully preihered
Project Design Document (PDD) facCommunity SmalScale
Afforestation/Reforestation CDM Projecttine Lori region of ArmeniaThe goposed
project has been designed in a way to have clear community-basethtion, focusing
on Lori: one of the largest, but poorgatiministrative regiasof the countryOther
important aspestrelated to théavourablenatureand climatic condibns werealso taken
into account for the identification of the proposed A/R project activity location.
Together with tackling various technical issues related to development of the first carbon
forestry project in Armenia, open and voluntary projectigigdationhas been ensured
raising awareness among the rural communities and Lori Territorial Administration
(Marzpetaran) level. To facilitathis, a number of community meetings and field visits
were undertaken to promote community involvement andentify eligible A/R sites.

As a result, 25 rural communities of RA Lori marz signed Memaan€ooperation

with Fichtner for join implementation of the project.

The proposed project watanned as groupof relatively small areas located in different
low income communities in Lori regionpvering cal000ha. The project area limitation
was based on methodologppliedfor smallscale projed, since the project was
expected to result in net anthropogenic GHG removals by siflgss than &ilotonne

of CO, per year. Although during project development there was no requirement for
inclusion of forest adaptation objectives, thrggre neverthelesategrated in the project
development proceg&evorgyan, 2008p the extent possible to ensure efficierndy
forest mitigation measures. Howeyiéiwas not possible tproceedurther for

finalization of the project PDD, mainly due to lack of time and available funds, as well as
there being npotential project donor identified.

The scio-economic impact ofclimate change inArmenia T UNDP project

The project findings prepared by Stockholm Environmental Institute (USA) stressed the
following social impacts: an increased incidence of illness from heat waves as
temperatures rise; a shortage of water and apasein electricity tariffs as competing
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needs collide; food shortages or increased food prices as agricultural productivity falters;
and an increased incidence of dangerous and damaging landslides, mudflows and floods
as dry soil and deforestation coideiwith extreme storm3he project reporsuggested

very serious economic impagctsith business revenues, jobs, household income and
consumption all falhg as agricultural production declines and electricity tariffs grow
Smallerscale economic loss@selectricity generatioanddamageo foress are

expected

Changes to temperature and precipitation on this scale over the half centufgreeast

to have fareaching effects on many aspects of social and economic life in Armenia. The
scale of climé& change damages will depend on individual, busines$ amabt

importanthyd state responses through adaptive policies in the country. Social and
economic impacts from climate chan@ggh temperatures and heat waves, water
shortages, reduced agriculturabguction, reduced electricity production and price
increases, damage to forests, and natural dispeters described in detail and subjected

to socieeconomic analyes, including potential adaptation measures to address each type
of damage.

Mitigating impacts ofclimate change through brest protection, management and

restoration in southern Caucasus BMU/WWF project

The regional BMU/WWF project embraced three Southern Caucasus countries and

consisted of four modulesvo on forest carbon sequestrati@gdR CDM projects

including one in a mountain area in Lori, Armerdae addressing climaselaptation in

mountain forests in Georgiand one for developing a regional climate forest adaptation

plan forsouthern Caucasy#non. 2008). An i n v ed8millienrhas bezri U

envisaged in support of a project on climate mitigation through forest protection,

management and restoration in three countries. Besides mitigating climate change, the
projectwas also expected to generate new economic opportuioitidee rural

population in the three pilot areas, introduce alternative energy options, reduce economic

losses due to unsustainable land use practices, and enhalooathsdiversity.

Project partners in Armenia welfge Climate Chang€entre of theMinistry of Nature
Protection, fAHayantar SNCOgdghefoAr mehrei aMi hri eséa r y
Projecto NGO. The chosen project area includ
Region: Margahovit and Spitak. Additional benefits included were tlaionreof local

job opportunities for communities, and enhanced biodiversity values. To disseminate the
results, national workshops were scheduled at the end of the pimjebting

representatives from other ministries, local and regional authoritidshearnnternational

donor community.

The total c ount r ya60D00avjthehe biggésuatlogatian to voeals U
investments (71%followed by CDM registration, local labour costs and project

management. According thelogistics of the regioal project the Project Design

Document should be developed in Armenia and submitted for validation. According to
thetimetable of the project, it was expected that the CDM project would be registered

and operational btheend of 2009. Although some fotgdanting activities were

implemented, unfortunately, it could not lead to A/R activities under the CDM

framework. In fact, despite availability of funds, the project developers couid go

further than the outcome obtained during the TACIS initiativeerelopnent of PDD

for ACommumciatlye sanmiaflolr est ati on/ reforestation |
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Second National Communicatiorto the UNFCCC
The Second National Communication was prepared in accordance with the guidelines for
national commumiations of NorAnnex | parties (2003) by the Ministry of Nature
Protection of Armenia, with financial suppérdom GEFand the support of tHdNDP in
Armenia.The Second National Communication had a larger scope related to climate
change problems, considleg the developments in the country, as well as new
developments under the convention after the submission &frgieNational
Communication. Activitiesdentified inSecond National Communicatiamcluded
¢ Improve and expand the database of the ndtiBhHS inventory andanalysethe
emission trends for 1992006
¢ Assess the potential for reduci@dG emissions in various sectors of the economy
¢ Develop climate change scenarios for Armenia
¢ Assess the vulnerability of ecosystems and clirdafgendent séars ofthe
economy and define priority adaptation actions for mitigating the consequences of
climate change
¢ Assess the impact of the expected intensification of dangbgelremeteorologeal
phenomena and the related early warning needs
¢ Assess the impreement needs of national systefor systematic observation and
climate monitoring
¢ Enhance knowledge and public awarer@sgerningclimate change issugasnd
contribute to improving the qualifications of climate change specialists.

The application oftte IPCC GPG for LULUCF, 2008as enabled not only the

recalculation of the national GHG inventory results for 1990, but also revibakrepid
changesn theemission/removal balandedtaken place in the LULUCF sector (from

-36.0 Gg in 1990 to +1563.6g in 2000), which is mainly attributed to unsustainable
forest management and agricultural land use practices. In fact, the forest sector itself has
become a large source of GHG emissions, instead of normally &earbgon sink.

Tablel below presentdie data by broad land use categories for the bagéR®®)and
inventory(2000 years.It shouldalsobe stressed that a number of difficulties related to
thelack ofanational forest carbon accounting and reporting framework, institutional
arrangementsas well as scarcity of forestry and land use,datale it a challenge to

meet IPCC GPG for LULUCF, 2008quirements. Therefore, taking into account the
importance of LULUCF as a key sector for the GHG inventory, there is a strong need for
the furthercapacity buildingn this sector

The SNC has also outlined the climate change impact in relation to forest cover of the
country. In particular, more than DD0ha of forest (55.5%) is expected to disappear
because of unfavourable forest growth condgidn addition, areas highlighted were
worsening phyteanitary conditions, mass outbreaks of diseases and pests, and greater
risk of forest fires, all of which will lead to negative impacts on forest ecosystems. The
idea of optimal forest cover suggestadthe FNC has not been further supported by

SNC. Within the scope of the AEnabling actiyv
Second National Communication to the UNFCCCO
Al mpl ementation of the Keynott oMeRcrhoatnoi csont 6isn CArena

was published.
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Table 1.Land uselandusechange anddrestry (LULUCF) sector GHG inventorgsults
for 1990 and 2000

Net GHG fl Gg CO,e.
Land Use, Land Use Change and Forestry sector € uxes(Gg COz &)

1990 2000
LULUCF, Total -736.0 1563.6
5A Forest Land -837.1 441.0
5B Cropland -134.0 501.8
5C Grassland 173.4 598.4
5D Wetland 71.2 27.7
5E Settlement 9.4 -5.2
5F Other Land 0.0 0.0

Adaptation to climate change impacts in mountain forest ecosystems Afmenia i
UNDP/GEF project
The Ministry of Nature Protection of Armenia has requested technical assistance from
UNDP and GEF to address impacts of climate chamgaountain forest ecosystems in
the southeasternSyunik region of the country. It is expected also to biinigs own
resources in addition to those of the GEF to achieve the project main goal in, Syunik
namelyto adapt forest ecosystems to climate change. Thimbalsedreducing or
removing anthropogenic pressures, and adopting policies and pralctibesl directly
assist species in forest ecosystems to adjust to climate change. The project is going to
operate at multiple levels
¢ to integrate climate change risks into the critical decisiaking points of forest
conservation and management at nationalsaatbal levels;
¢ to develop institutional capacities for planned adaptation by improving climate risk
monitoring, data management, knowledge and-skillevelopmenfor scenarie
based decisions; and
¢ to demonstrate effectiveness of adaptation measures tldgsagaed and
implemented by the local stakeholders atsabonal level.

The project will therefore focus on strengthening the enabling environment for
mainstreaming climate change risks in forest and protected area management planning,

developing asswated technical capacities, as well as pilotinglmground adaptation
measuresittarget sites.

The following three main outcomes of the project are expected:
¢ The enabling environment for integrating climate change risks into management of
forest ecogstems is in place.
¢ Forest and protected area management in the Syunik region integrates pilot
adaptation measures to enhance adaptive capacity of mountain forest ecosystems.
¢ Capacities for adaptive management, monitoring and evaluation, learning, and
replication of project lessons are developed.

Response measureeused on reducinthe effects of the three main climateluced

threats to forestcosystems: pest outbreafarest fires and increased fragmentation.

Lessons learned are expected to be caf#id in other mountain forest ecosystems in

central and northern Armenia. Wi thin the sco
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Biodiversity of Armenia's Sy(AnonROO8bwasz and Gl
prepared in Armenian witAshort Englsh summary, aiming to present the rich forest

biodiversity of the region, covering current and expected vulnerability to global climate

change impacts, as well adrief introductionto the adaptation measurks climate

change impacts.

2. Status of assesment and research on climate change

Systematic climate observations

The main institution responsible for systeméyciraneteorologcal and climate
observations in Armenia is the State Hydileteorological and Monitoring Service
(Armstatehydromet SNCQ)f the Ministry of Emergency Situations of RA. It operates in
accordance with the provisions of the Law on Hyliteteorological Activities (2001)
and provides actudlydrometeorolodral data to relevant authorities and the general
public.

Hydrometeorobgical observations have been conducted in Armenia since 1881;
however initially they were notlonesystematially. The establishment afproper
network of observations datérom thel920s At presentthere arel2 meteorological

and 3 special statior{Eigurel) in the country. In addition, #®drameteorologcal
observation pointsa hydraneteorologcal observatory, and seven hydrological stations
with 92 water gaugiobservation points operatgthin the system.

Yerevan, Sevan and Amasya meteoratafyjand one aerological (Yerevan) stations are
part of the global communications system (G@$xaddition 20 stations are included in
the integovernmentahydrameteorologeal network of CIS countries. During 20600
2007, Armstatehydromet, as a resultafoperation with the World Meteorological
Organization (WMO)was able to introduca number of new systems and equipment.
Technologies relevant to new international standasdsst inobtaining and sharing data.
The WAREP code for communicating rapidifioations on dangerousydro-
meteorologcal phenomena is being introduced. Since 2007, effiarte beeminderway
for transition from the traditional letteligit codes to the Binary Universal Form for the
representation of meteorological daBJFR), which is widely used worldide. The
ATYnformd system installed in Armstatehydron
system in 2004, which was integrated with UniMAS and RETIM2000 systems.
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Figure 1. Meteorological monitoring network in Armenia
Data fran observations at all the meteorological stations are collected andisttined
Armstatehydromet central database, usheglCLICOM system. A few years ago,
following IPCC recommendations, RClimDex software was introduced for data quality
control. Sinopsoftware is already being used and new software has also been introduced.
Additionally, the KHO1 software for decoding and binary representation of
meteorological data has been developed and introduced.
Governmental and public organizations, as wethageneral public are consumers of
thehydrameteorologcal information provided by Armstatehydromet. Many important
climate parameters aewailablefree of charge, including

¢ maximum and minimum temperatures of the previous dagntity of precipitation

meteorological phenomanclouds depths of snow cover on thationalterritory;

¢ weather forecasts for all regiofts up to 5 days;

¢ characteristics of heliophysical and radiation regiare

e forecass of hydrological phenomena.

Since 2003, Armstatgddromet has beeincluded in the European Climate Assessment &
Dataset ECA&D) and regularly provides observation data, which are used by IPCC for
calculating indexes used for the assessment of climate change. According to the
procedures defined by WMO,dldata from observations at Yerevan aerological and
Amberd stations are regularly communicated to the releenites Since 2007, Aragatz

a high-elevation station (3228), the only station in the region operatiatgver 3000m

of altitude, is includedh the GCOSSurface Network (GSN). The statibas been
operational since 1929 and has enormous significance for climate change studies in the
region.

Armstatehydomet has provided data to théo@al Precipitation @matology Centre
(Offenbach, Germanygstablished within the framework of tlobal Climate
ObservationSystem(GCOS) where studies of precipitation distribution and its global
changes are conducted based on the collected data. Armstatehydrqraghership

with the German Meteorologic@lrganization (DWD), is implementing th@rogramme
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AThe us®ABfs&LtMel | ite products for monitoring
territoryo.

Research activities andorogrammes on climate change
The research activities in Armstatehydromet are condusstéke Climate StudZentre
which has fourdepartments: Climatology; Digitéflodelling of Hydrometeorologcal
Processes; Global and Regional Climate Changei€ and Applied dimatology. The
climatology department processes data from the 280 statimhebservation points for
various periodsas well apublishing booksvhere the climat resources of the territory
are presented in detaiih the department for digitahodellingof dangerousydro-
meteorologcal phenomena, dynamic statistical modelsshortterm forecasts are
developed and further elaborated. The algoritdmeelopedare used for assessment and
forecasts of precipitation, river flows, mudslides, yield of agricultural ¢canesights,
andatmosphen pollution. The global and regiohalimate change studies department
develops models for climate change scenarios in Armatsareflecting changes
occurringata global scale. Lonterm forecasting methods (monthly, seasonal, annual)
have been developed for various purpo$ée appliel climatology department develops
methodologies for forecasting hydrological and water resourcespagemrological,
bio-meteorological, alternative energglated phenomena, as well as frequency and
intensity of droughts.
Studies angbrogramms on clim&e change issues in Armenia are basically devoted to
vulnerability, assessment of climate change consequenceeaeldping adaptation
measuresSince 2008, the following studiésve beeffinanced from the state budget:
¢ Dynamics and nature of changesdionenia's flora as a result of the spread of
invasive plant species and global climate change
¢ Study ofzoo-complexeof Armenia's invertebragen order to identify climate
change biomarkers and to develop the scientific basis for monitoring biodiversity
vulnerability.
¢ Assessment of watglemperature and radiation resources for crop yiéldsed on
modern principles
¢ Assessment of the changes to water resources of large basins in Armenia
¢ Development of methodologies for assessing and forecasting dicargtitions and
the losses to agriculture croasd the pilotingf these methodologies Armenia's
regions
¢ Development of a methodology for forecasting crop yigidsrmenia
¢ Testing of the methodology for assessment and forecasts of Lake Sevamatév
exchange zone, as a grendition for the management of the lake's water resources.

In spite oflimited fundingfor forest/climate change study, independent research on
fAssessment of car bon s equ tenbrihtaeaterngegionof Pal | a
of Ar nwasiitiaded and conducted by Artur Gevorgyan from 20007. The

goals and objectives of the study were first presented as a jpoterY outhSectorof

the exhibition area of the FAO XIl World Forestry Congress, Quebec Cihgdaan

SeptembeR003. Later the research results were directly applied in development of the

first A/R CDM project in Armenia under the TACIS initiative in 20@&ring 2008

2009, for assessing climate change impacts on various sectors and develaptatad

measureghe following pilot projects were implementedth UNDP support:
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¢ Assessment of climate change impact on the economy of Shirak region
Adaptation measures for mitigating the
economy were proposeBublic ginion on climate changsasassessednd
public awareness building measures were implemented.

¢ Assessment of climate change impacts on Lusadzor community of Tavush region
In Lusadzor, as a target community of the UNDP community developmenttprojec
(UNDP Armenia, 2009)the current and forecasted changes to the climate were
analyse in detail, the impacts influencing community development prejeete
identified, and priority adaptation measures were identified.

¢ Comprehensive assessment of clintai@nge impact on water resources in
Marmarik River basinThe project assessed the changes to the water resources of
Marmarik river basin up to 2007, forecasted the vulnerability of water resources
by 2030, 2070 and 2100, assessedtitentialfinancialeconomic lossesom
the water system as a result of climate change, and developed adaptation measures
with economic justifications ifour categories: without significant expenditures;
with minimum expenditures; economically justified measuaestiong-term
measure$UNDP Armenia, 2009b)

¢ Climate changeelated risk assessment in Ararat regi@ased on the natural
disasters assessment project implemented in the region with UNDP financing, as
well as the results of a survey conducted in more than 30 ooities of the
region, the dynamics and risks of dangeroydrometeorologcal phenomena and
natural disasters ithe Ararat region weranalysel within the context of climate
change impacts, and measures for mitigating the impacts were proposed.

3. Proposal areas for cooperation

Development ofa National Forest Carbon Accounting and Reporting System in
Armenia
The role of the forests itme carbon cycle is significant. Howevén order to account and
report the changes occurring in the forest carbon bajaproper system should be
established and maintained at the national level. Elaboration of the national GHG
inventory forthe LULUCFsector has revealed new priorities, as well as a number of
challenges faced by the couninyorderto meet relevanfCC reporting requirements for
the LULUCF sector.
The SNCof Armenia under the UNFCCC has identified the LULUCF sectaerkey
categoryand Forest Land assignificant subcategory withinthe overall national GHG
inventory for 2000 year. At present, sturgent to improve the quality of the GHG
inventory related to forestry and strengthen forest mitigation measuag¢various
levels. In particular the project may cover the following aspects:
¢ Development of guidelines amccommon reporting frameworkedigned for all
forestland users, including state forest management units, specially protected nature
areas (i.e. forest reserves, reservations, national, gcks communitieghe
private sectorandindividual landholders
¢ Ensuring the data can idé#y relevant forest management activities and land use
changesincluding deforestation, afforestation and reforestation.
¢ Providingsystematidraining for project beneficiaries at local, soétional and
national level
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¢ Making recommendaticrfor forestinventoryfor shortterm and longerm
improvement

¢ Building capacities foReducing Emissions from Deforestation and Forest
Degradatior(REDD) initiatives.

Feasibility study to fosterA/R project development under the CDM
Carbon forestry projects canrdenstrate mutual benefits for the mitigation of climate
change and achieving sustainable development in developing countries. During the first
commitment period of the Kyoto ProtocalULUCF projects are limited to A/R
activities. However; in spite of oliis benefits, A/R activities have ngt gained much
popularity, which ign part attributed to complexityn developng and implemernig such
projects.
Normally, in order to foster A/R CDM project development in a country, it is strongly
encouraged tondertake feasibility studs aiming to review existing forest policy, legal,
institutional and technological capacities. More importantly, possible barriers should be
identified and measures to mitigate them addressed.
The necessitfor such study wastill very high in 2006, when the draft Project Design
Document for CommunitmallScale Afforestation/Reforestation project in Lori region
of Armenia was developed under the TACIS regional initiative. Howeler to lack of
time and resourcemany aspesetrelated t@ detaikdfeasibility study weremittedat
that time, expecting to retutn them oncea potential donohad beerndentified. Surely,
without a comprehensive country feasibility study, efforts to foster A/R CDM projects
may not be successfulnless properly covering the following aspects:
¢ |dentification of investment, institutional and technological barriers, as well as
barriers due to prevailing (8t of its kind) practices, ecological and social
conditiors.
¢ Preparation of adequate measut@ address identified barriers
¢ Consideration of climate change impact for establishment and further tending of
forest plantations, aiming to increase their aidapand mitigation capacities.
¢ Ensure development of human capacities to deal with carlpestifp projects
¢ Assessment of potential for eligible pilot A/R sites to be used under the CDM
project activity.

Integration of forest adaptation and mitigation dbjectivessecuring forest

development

The current UNDP/GEF projeitAd a pt at i o rhangedmpéctsinmauntain C
Forest Ecosystems of Ar meiesfoacbopdraicn withthevi ded g
forest sector in relation to climate changes issues. The project is also envisaged to serve
as a model not only for other parts of the couriity,alsofor the region. It embraskey

forest actors at different levels, addressimgeaspectof forest adaptation: pest

outbreaks, forest fires and increased forest fragmentation.

Howevertheremaybe some opportunities for strengthening forelstpdiation capacities,

as well as ensuring @ihforest mitigation measures are in place. The combination of forest
adaptation and mitigation objectives is not only possible, but albeiceficial for forest
development. Therefore, the implementation of plementary activities would allow
maximization ofthe positive experience gained by the pilot project implementdton
subsequent dissemination to other interested parties. It does not ribcessan

affecing ongoing project implementation structgrbut rather carrying out additional
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activities in parallel wittother currentUNDP projecs. In particular, the following areas
could be addressed:
¢ Redefining management priorities for the use and conservation of vulnerable forests
areas
¢ Adjusting the wats and methods of forest utilization in climateangeaffected
sites
¢ Developing recommendations for improved silvicultural treatments, fostering more
adaptable forest species and hybrids, as well as affecting local soil preparation, tree
planting and teding techniques.
¢ Highlighting areas to reduce GHG emissions associated with forest degradation and
deforestation, as well as strengthening forest carbon sequestration capacities
¢ Raising public awarenes$ iheimpact of forest management on carbon balamzk
forest mitigation capacities, in line with forest adaptation considerations.
However,it is recognizedhat it will not be easy to altéhe UNDP/GEF projectlready
in implementatiorby adding new priorities or bundling with other parallel prgject
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AZERBAIJAN
Ragim Ibragimov

1. Review of available information,and plannedor

implemented measures

The territory of the Azerbaijandpublic is 8.6 million hectare. The forest furmhsists of
1213700 ha, with he forest covebeing989300ha The forest rangeccupies only

11. 4% of t he Romstmdnagenterst is peefarmed acoording to the
Forest Code and to the Erstirment Protection LawAll the forests of the Republic are
Stae owned andhave significantvater protection, soil protection and climate regulation
functions.

The forests are distributed unevenly overdbentry:about 95% of them are located in
the mauntains and about 5%n the plainsin the mountaingorest cover varieBom 18

to 43%, while in the lower regions it amounts toi@%. The Eastern beeck#&gus
orientalig) plays an important role in the forest formatiandis present on 3193 of the
forest territory.Oak (Quercusspp) is widespreagboth in the mountains arah the

lowlands ands found on23.4%of theforest area;hornbeam Carpinusspp) grows in

the mountains and piedmongnd occupies about 26.0% of the territory. Sétaree tee
species are the main forest forming species and occupy &bd of the entire forest
territory.

The age indicatarof the forests differin the mountain areshe average age is 86 years
onthe lowland it isabout 4060 years. The yearly averag®od incrementn the

country isL.5millionm®. Thecount r y 6 s Ibwavesagdncseménper e  a
hectare, whichs explained by low forest density apdor productivity

Neverthel ess, all edgreatialee fdR thgrobedtive furictonsf or e st s
Besides, these are stable ecosystems (whamthoopogeniénfluence is presentjhey

are extremely well adapted to the specific soil and climate conditions, including natural
climate variationsln the mountainghe forests prevent esimn and mud slide processes,
and help to modulate river flows downstredmthe bottorlands of Kura and Araz

rivers tugai), plantations perform shore protection and water preservation functions. On
flat irrigated landsthe forest plantations serve @®tection against the harmful action of
water and wind. The forests are the source ofwoadforestproductsi nuts (walnut,
hazelnut and almonds), fruit (apple, pear, plum, apricot, hawthorn, rosehips, barberry,
etc), mushrooms and berries, medicip&dnts, tanning andolouringsubstances, etc.

The forests serve as the base for the supparbimfiogicaly divers flora and fauna.

In recent yearforest destructiomasbemme catastrophj261000haof forest landsn

the occupied territorielsavebeenpractically destroyedue in part to overharvesting of
fuelwood whichwas the main source of energy for the majority of the refudéesled

to high levels of soikrosion

At the present time, because of excessive exploitation, excessivegcatiteg, forest
destruction and the use phorirrigation methods, land degradation and desertification
havebemmeamongthe most important problems for Azerbaijan. This situation is caused
by botheconomic and social factors: low population awarengas drought andglobal
climate changeThe Ministry for Ecology and Natural Resourtestaken considerable
measures to combat desertification. The practical implementation of the National Forest
RestoratiorProgrammeéhas begun. The execution of tRisogrammeon one side of the
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Azerbajani basin of the Caspiare§ in the Nabran region, where unique relic wooded
lands pak) are located, which are locaiadiepressionbelowsealevel, will contribute
to climate changadaptation. Inte opinion ofsciertists this region is especially
vulnerable tgotentialclimate changedio presere the natural biodiversitghe Samur
YalamaNational Parkis being createdvith the help of the German Government.
Over the last few years global climate warmivagbe@ame evident in Azerbaijan.
Rainstorms, river flooding, floods, cold summ@ndweak winters are examples of that.
In2009totalpr eci pi tati on i imcreAsedn comparisprawithdpsevioue gi on s
years.
Azerbaijan, like other countrigtakes ceamin measures against global climate warming.
Against the background of climate warming, regional changes have also taken place
Such changes can be the identified from the- €Y observation data of the 16 most
representative meteorological statiofibe trend analysis results show that over the 100
year period the air temperature increased.by@6°C. During the period from 196tb
1990 theincrease irwarming amounted to.8 0.6°C.
In 1992 countries of the worldiealizing the reality of such threadoptedhe United
NationsFrameworkConventionon Climate Change (UNFCCQjyas adoptedand in
1997countries adoptethe Kyoto Protocolinder this Convention. Thgoal of this
Convention is the stabilization of tl&HG concentratioain the atmospherat such level
that will prevent dangerowmthropogenidnterference to the climate system.
The Republic of Aerbaijan ratified UNFCC®On 10Januaryl995 Being a nopAnnex 1
Party to the UNFCCC, the Azerbaijan Republic accepted the obligations on fonmnatio
execution and publication of national and regigeralgrammes, which include measures
aimed at climate change mitigation.
Taking into consideration the importance of this issue, which recugesous and
targeted approach,Decree of the President the Azerbaijan Republjdated30 April
1997, establishedhe State Climate Change Commission for execution of obligations
under thdJNFCCC with representation frorh8 ministries and departments. The project
financing was providedpecificallyto assisthecountry in the execution of the climate
change studies within the framework of the UNDP/GiEsgrammeThe nitial National
Commuricationwas prepared in 2000. Brwas executed by the Departmenttyfdro-
meteorologyof the Ministry for Ecology and Naral Resourcesand its purpose vedo
supply information related to climate change in Azerbdipathe world community.
The Second Nation&@ommunication(SNC) was submitteéh 2002. The work was
executed under this project in two different directions
¢ The creation o national cadastre @nthropogeni@missions and c6HG
absorption.
¢ Assessmentfdheanthropogenic&sHG emission reduction in different sectors of
theeconomyand the development of recommendations for the execution of
national policy i this sectar
¢ A study d the impact and vulnerability of ecosystems ahthe most important
econonic sectorsand the development of climate change adaptation measures.

Review of the Conditions and the Work of the National Research Institutes on
Studies that Evaluate Climate Change in the Forest Sector

There is no scientifically based information in Azerbaijan on climate change sgpact
forest plantations, such as productivity, decrdasevival abilityor increasednortality
during the last decadeBhe only work in this direction was performed within the
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framework of the National Climate Change Communicatidhg.countryparticipatesin
UNFCCC and itsKyoto Protoco) and consented to the implementation of about 40
projects.

Climate Change Assessmeron the Forests of Azerbaijan

Warmingwas apparerih all natural zones of the countiaximum warmingvas
observed in the Greater Caucasus, Kirazsky lowlands (&i 0.65°C); the minimum
was observed in the mountains of the Smaller Caucasus anddoasial areas of the
Caspian Sea (041 0.2°C).

The dynamics of more thacenturylong precipitatiorrecord forthe Baku station
shows that, approximately, precipitatibasincreased over the last 50 yedrke trend
analysis results show that if duritfye 18811997 periodannual precipitation increased
by 21%, then in the years 1971P97 the decrease amounted to only 12%.

Figure 1 . Temperature changeunder five scenariosas a result ofa doubling of carbon dioxide levels across
Azerbaijan.
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Figure 2. Precipitation changes under five scenarios as a result ofa doubling of carbon dioxide
concentration acrossAzerbaijan.
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Potential opportunities for carbon dioxide absorption increase

How to best tilize the forest cover of Azerbaijeas a means to gment carbon
sequestratiois aquestionthat requires anultifacetedresponseOrganizatioally, this
requiresanincrease levelof forestry managemerdnddetailed reporting of multiple
advantages provided by the foreStke resolution of these task®eans significant
increasen forestryrelatedexpensesandaneed to findadditional oralternative

financing sources.

The studiezonductedshowed that the carbon reserves of the wooded lands of Azerbaijan
amount to 60 million tomes, and the yearlgeqiestratiorrate is 67@00t. Analysisof
resultsindicatea serious deterioratian the Azerbaijani forest fund over the last 10
years. The forests, disturbed by illegal harvestiayelost their seHrestoradion ability.
Reforestatiorand restorationf these forestanpliessignificantcostand the
implementatiorof a set of forest management measthasprovide for effective use of
the resource anits ecological potentialnitially, this requires thenplementatiorof

forest protection measures¢pansion of forest restoration works and reconstruction of
low-density and lowvalue plantationszoupled withimprovement of the forest use
system.

The execution of all these measures will allgptimizationoft he f orest 6s age
andincreagdproductivity and, accordingly, will create the preconditions for increased
absorption of carbon. These measuesforecast tadditionally increase absorption by
6 670000t by 2025.

The analysis shows that from the carbon accumulation point of viemdbkeimportant
measures are@nincreasd plantation density and the establishment of new forests.
According to the calculations abqvkis clear that the implementation of the forecasted
forest restoration measures, the increasetegrity and biologial productivity of the
wooded landsas well as the reduction of illegal forest harvestimigl result in theCO,
absorption rate incregg by 1.5 times in the year 2025. Tbestper tomeof CO,
absorbedn 2025 in comparison with 2000 will decreaseapproximately 30%. The
reconstruction of lowdensity andow-value plantations will result itmproved structure
andcontentof forests, and the plantation of new wooded lands will allow reaching the
optimal level of forests in this country.

Tablel reflects the forecast carbon dioxide absorption rates from the existing wooded
lands and proposed new plantations.

Table 1. Execution of Forest Measures until 2025

. Period

Indicator

2000 2001712005 200612010 201172015 2016i2020 2021i 2025
Forest p 108 ha) « 2.09 29.66 81.07 150.36 216.34 260.17
CO; absorption (tonne) 7000 174000 875000 2080000 4027000 6670000
Total expense (million USD 0.93 18.18 56.13 115.69 180.12 248.91
CO, absorption expenses 133 104 64 56 45 37
(USD/tonne CQ)

The pobable forest development and forest restoration potential in Azerbaijan according
to expert assessments will amount to ®80ha by 2025. When all these measures are
implemented, the total carbon absorption from the wooded lands for 25 years will amount
to 70056000t, 20% of which will derive from new forest plantations and 80% from the
existing forests. In comparison with the base year 1990, in 2025 th€@tabsorption

from the wooded lands may increase by 2.1 times. It is pertinent to noteetipatténtial
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land resources of Azerbaijan provide the opportunity to increase the total acreage of the

forest plantations up to 1.5 million hectares.

The low average increment and wood reserves in the national forest resource is related to
the availabilityof a considerable acreage of la@nsity forests, thin areas, proliferation

of low-value species, neoptimal soil and climatic conditions, and increased negative
anthropogeniémpact on forests. However, the climate productivity potential of

Az er b ddrestaiis exteemely high. The calculations have shown that the magnitude

of the climatic index of

potential productiwv

climate change scenarios are implemented may increase from 23% up to 53%.

Figure 3. Forecast absorption of & [2 based on proposed forest management measures.
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Vulnerability assessment: forest system self regulation during climate

change

When assessintpe vulnerability of foreststo climate changewe established that

noticeable changes will take placgthe b r e st s 6

¢ |, which may causk evend e r s

more pronounced degradation of the fomste The greatest changes will take place
under the GISS and GFBR& scenarios, when the upgezeline in the Greater and Small
Caucasus may move upwards by 880 m, while in Talysh,in contrastit maydescend
by 100 200m. The lower forestnarginmay move upwards, depending on the forest
location, by 50200 m. While taking into consideration the modern anthropagkrad

on the upper and lower forest bordeve made the assumption that the forest border will

not changssignificantly overall

Certain changes will take place in species content and forest productivity. Oak and
hornbeam will remain in the piedmont area. In the upper part of thenwihtain zong

beed forests will remainwith a mix of oak and hornbeam. We can expect that the
acreage of valuable oak and beech forests will diminish; the acreage of hornbeam forests
will increase Across thecountry, especially in the piedmont zortee proportionof

droughtresistant tree and shrub species will increase.
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Thereplacement obak and beech by hornbeam and other species began several decades
ago.Thus according to 19531988 datdor certain forest management statiotie oak
and beeclfiorest decreased byt@ 53%. However, anthropogerfactors arethe reason
for such species changasit was these tree species that were usetuggwood.
However,as a result oforest restoration activitiesationally the areaovered bynon
stateforests increased byproximately 70000 ha, while the state forestincreasedy
more than 9@00ha

Thecurrentforests of thestate forest fund of Azerbaijasomprise87.8%hardwoodree
species, 2.2% safbbodspecies, 1.6% acerq&2% other tre¢ypesand 2.2% bushesf
theanticipated climate warmingccurs as undehe GISS and GDF3 scenarioswve can
presume that the acreage of the haadtree species will decrease by approximatély 2
2.5% with oak specieslecreasing b@i 3.5% and beechy cal5%, while hornbears
could increase by cB9%. Thus, the total acreage of haothd species may decrease by
approximately 1000ha Softwood speciesould beexpectedo decreasey about

4 000ha(ca20%). The acreage of other tree species may increaseiliy B% and
bushedy 70% equal tal3000' 14 000 ha

Thus, because of species composélahangen 13500 haand the decrease of the
forest acreage by 600 ha,the total carbon reserves will decreasiativeto the base
level by 859400t, and the yearly incremeirt deposited carbon will decrease by 3@t
(ca2%). This magnitude is insignificant aids within the possible calculation error
margin,reflectingambiguities in the source material.

The resultobtainedconfirm our thought that the upcoming climate rgp@s will nothave
significant influence on theurrentborders, content and productivity of the forests.

Table 2. Carbon deposit changes

Tree species Total acreage Carbon reserves Annual change

Hardwood species -17300ha -956300t -11200t
Softwoodspecies -3800ha -111700t -2 200t
Other species and bushes 13500ha 208600t 3100t
Total -7600ha -859400t -10300t

Forestry adaptation strategy to climate change

The bw average incremeirt the nationalvood reserves is related to fheesenceof a
considerable acreage of ledensity forests, thin areas, proliferation of {alue species,
non-optimal soil and climatic conditionandincreased negative anthropogeimpact.
However,theclimapr oducti vi ty pot e stgiseattemetyhighAzer bai j a
Calculations show that the magnitude of the climatic index of potential productivity of
the Republicés forests when al/l of the cli ma
increase from 23% up to 53%. The implementation of forebtlig@ion measures will
attenuate the climate change consequetitesgh
¢ observance of the forest protection legislative acts;
assistance to natural restoration;
bans on cattle grazing;
fight against parasites and diseases;
introduction of highly produdve forest tree species; and
¢ increased forest acreage.
Taking into consideration the exclusive environmfntning and the nature protective
functions of the forestshe adaptation stratedgr the forest sector to the upcoming
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climate changes should deected at forest restoration. Preliminary calculations dith
consideration for different econdrsectoal interests jgrimarily theagricultural sectqgr
show that the optimal forest coverage of Azerbaijan equ&lB0P8. There is potential
for increass up to 5 7% in the KureArazsky lowlands20i 25%in the piedmont part of
the Greater and Small Caucasasd35i 40%in the mountain forestones The acreage
of the forest fund that is not covered by foremtld serve as a reserve for future forest
exparsion, in particular thse landshatareunfit or marginalfor agriculture as well as
those lands subject to feultivation. There is a significarmeserve for forest restoratiam
old forest harvesting sitesincecovered by lowvalue tree and bush spes, glades,
roughpastures and burtver areasTwo factors that need to be consideveuen
executing forest restoration activitiaee obtaining angimum balance between the
econonic sectorswhile increasingdrest productivity
The first task mayé solved by usingreador forest plantationthatare of little or no
use to other econdmsectors. The second task mayaobievedy the selection of
highly productive tree species, capable of adapting to the upcoming climate changes, by
improving thestructure and the productivity of the existing forest. For these purposes the
most suitable tree and shrub species should be selected for forest restoration measures.
For mountain conditions Azerbaijan the speciesvith best potentiahre oalk, eastern
beech, hornbeam, hackbe(Geltisspp.) birch, pine and others. In the steppe zone
preference should be givenAeaz oak, Eldar pine, turpentine tree, ailanthus, Chinese
elm and other adiughtresistant species. The besimpaniortree species for the
mountain conditionincludemaple, great maple, Caucasian linden, common ash, alycha,
cherryandcobnut. Fotthe steppe regionspecies includthe Araz maple, Japanese
pagoda tree, English field maple, hawthorn and mulberry.
For cover loss o the mountairslopes and sandy langrotective plantationsf several
shrub species have considerable potential: locust, black locust, squawbush, European
elder, rosehipandoriental hornbeam. When using plants to fix saiids expedient to
use the Baku calligonunmarrowleaf oleaster, Eldar pine, smoltee, fig, Tamarixspp,
astragal, pomegranate, Persian bindwasdinelur. The most stable and effective
species for salinized soils are locust, black locust, mulb&arparix spp. and
pomegranate.
In order to ahieve the set objectives by 2Q20e forests should be restoredthe extent
of 200000ha Low-value plantations should beplanted to the extent of 1900ha
More than 10@00haof the lowdensity forestgould contribue to natural restoration by
plantinginto the forest bed plantlets of valuable tree spesiess tesystematically
upgradethoseareado the category of higbensity forests and increase forest
productivity 2to 3 times.In order to protect agricultural lands from water and wind
erosion, and plantations fromairghts and dry hot wingd# will be necessary to create
about 16000 haof protective forest bands, increasing this acreage in the futur@®@g 9
10000ha
The Main Forestry Adaptation Strategy to Climate Chasmgeprises
¢ Legislative initiatives and institutional changes (Forest Chid¢ional Forest
Programmg
¢ Improval forestry management (performing forest inventprpspective forest
station development plans, including climate change monitoring, database
development
¢ Increasd forest activiy efficiency throughrealistic work planning, regulain of
livestockgrazing andmitigating anthropogeit stress
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¢ Increasd human resourcegmtentialin theindustrythrough trainingnmanuals that
take into consideration ttepedfic nationalforestrycharacteristicsandimproved
personnel qualificatian

¢ Development of applied scientific studies requested by the production sector
(targeted scientifiprogramms, use of the accumulated knowledge, digés
between science and pradion).
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Review of future tasks and research topics, and lack of
knowledge applicable to the international activity threats

Where activities r emai nweadnexpddeverithreatso ness as
the development of forestiy thecountry in the foreseeable futur&hese threats
include

¢ A lack of objective andomprehensivinformation on the condition of the forests
on thenationalterritory will preventscientific plaming ofthe development of the
forestrysector.

¢ Worsening of the swival ability andgenerakondition of existing plantations due
to traditional reasons (lack of materials and financial resources, psendfve
technologies, unregulatdigestockgrazing, unauthorized forest harvesting,
materials, parasites, diseasets,), as well as the new and increasing negative
climate change impact

¢ Changen forest growing conditions on the mountain territories under the
influence of changing climate will result in sksifh the area of existing forest
formations in other word, the bordetbetweertree and shrub species will move
upwards with variousconsequences, including the loss of biodiversity

¢ A decreasén the acreage of forest cover, degradation of the tree spebiese,
deceased reserves and forest productigitst,deterioratiorin the age content of
forests due to theombination ofraditionalthreatsand global warming

Climate Change Projects in forestry

Fostering Community Forest Policy and Practice in Mountain Regions of the
Caucasus

See: http://www.recau@sus.org/recc/index.php?f=12&su=12060010012&t=index

¢ The overall objective of proposed action is fostering community forest policy and
practice in mountain regions of the Caucasus to address deforestation and climate
change issues, secured land tenure aresbf rights, rural poverty reduction,
diminishing regional and national tensions and the risks of insurrections let by
alienated elements, conservation and sustainable development needs of local
communities.

e The project 6s tenespandofcirrent detmgnds oftthe soentriess
in 1) elaboration of relevant to institutional, legal and technicaligeor
community forest management, 2) awareness raising and capacity building of
local communities and local authorities on sustainable foresageament and
3) demonstration of best approaches/methods of immediate reforestadion
landscape restoration in areas affected by-Hides, mudflows, avalanches and
other natural disasters preventing measures.

The project was supported by EU funds.
World Bank i Country environment protection project

¢ Project objectiveCreationo f t h e Rdiidnal Rr; argservation bthe
biodiversity between the greater amdadler Caucasysnd he expansion of the
existing AOrdubado National Par k.

Bank KfI Wi Thecr eati on of the fiSamur Yal amaodo Natio

¢ Project execution timeframe: 200810

¢ Project objective Climate change contribution in the southern Caucésusst
restoration activities on 33ta, for which theroject execution timeframe is one
year
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World Wildlife Fund (WWF) Leopard protection in the Caucasus ecological region
¢ Project execution timeframe: 202910
Asian Development Banki Anti-mud slide measures in the Kishsky gorge of the
Shekinsky region
¢ Forest restoration activities 550ha

Review of the conditions and the work of the national research institutes in
their studies evaluating climate change in the forest sector
Azerbaijanoneresearch institution performing forest management resegaachelythe
Republic Scientific Research Instie of ForestryThe institute made a study '8fvhat
impact do forest plantations have on the climate chdrggzhere was no thenaérectly
related to climate change impact on forestry.

Summary list of issues for international cooperation, as
proposed by consultants

Supporting FAO in the study of positive world experience on:

¢ Forest ecosystems vulnerability assessment. For the forest ecosystems
vul nerability asses sanerigihal ppotedubeavasubedi j an o s
that has both strong and wespots. The study of other vulnerability assessment
methods will allow us to adopt useful experience and improve the forest
ecosystems vulnerability assessment quality

¢ Practical forestry adaptation measures to climate change in similar natural and
climatic conditions, taking climate changes into consideratiggraspectiveplans
for forestry development. Studying world experience in planning and executing a
set of practical climate change adaptation measures

¢ Preparation of a lecture course for educatiamsitutions and organizations
aimed at qualification improvement on the issue of the climate change impact on
forestry through adaptation. Studying other coppiperiencein educational
institutions andvith qualification improvement courses whefienate change
impact on forest ecosystems and adaptation measures to such diamgbsen
studied.

¢ The execution of a small demonstrational CDM project on forestry

¢ The reorganization of forest managemamdforest statistics. At the present time
becase of the unsatisfactory condition of the forest management sdonest
statistics do not have sufficient credibilityo bewell grounded anydecisions or
calculations on forestry shild be based on real statistical data. Tpglies also
the statiical data required foBHG absorptiorinventoryin the forestrysector.

¢ The execution of a demonstration pilot project on pasture turnover in the
mountain and desert zones. On the territory of the State forest fund, including
woodedlands livestockovemrazing is observed everywhere. This factor can be
considered as one of the most important ones, influencing degradation of the
forest ecosystems. This is why the creation of sustainable model of the forest fund
use in the mountainous and desert zonepdstures istask of current concern.

¢ Knowledge dissemination on climate change impact on forestry among both
experts and the general population.
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Sources used

The Initial National Communication on Climate Change of UNFCCC Research on the
evaluation of impct and vulnerabilities of the Azerbaijan Republic to climate change.
Baku, 1999.

Initial National Communication of the Azerbaijan Republic under the Framework
Climate Change Convention of the UBBku, 2000. 88 p.

Greenhouse gases inventory workbook. fighwésed guideline principles of the national
greenhouse gases inventddGEIK, 1996, Vol. 2.

Amirov, F. 1997 The forests and forestry of the Azerbaijan RepuBlaku

Framework Climate Change Convention of tha&ted Nations (UNFCCC)1992.

The Kyoto Potocol, UNFCCC, 1997.

The forest fund inventory of the Azerbaijan SSR, Baku, 1983.

Alkiev, G.A. & Khalilov, M.Y. No date Prikurinsky tugai forests of Azerbaijan.
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BOSNIA AND HERZEGOVINA

Sead Vojnikovic
Summary of climate change dimensions

Although Bosiia and Herzegovina ratifigtie United Nations Framework Convention on
Climate Change (URCCC) in 200Qandits Kyoto Protocol in 2008 research activities
and capacity building have not developed sufficientlypaisy on and scientific research
into climate change in Bosnia and Herzegohiaae beemffected bythe postwar
situation, witha very complexstate administratigriack of state and regional level
legislation absence of rienal, international and intesectoral cooperatigrtc.

Bosnia andHerzegovina has laeki studiesaddressinglimate changing problesand
their regional and local influences on forestry, forest productivity, biodiversityNetc.
models have been developbdt could be used fassessingnpact on forestrpr for
evaluwating possiblenationalared changego plant and animal communities.

The most completeeport regarding climate changetli® Initial National

Communication (INC) oBosnia and Herzegovirta UNFCCC. Themajority of this text
derives from thateport.

Forestry

Forestgepresent one dhemajor natural resourcesd the country Due to their natural
and diverse structuras well as extensive natural regeneratibey represent crucial
resources fothe further development of Boshia and Herzegovina. dduntry itself is
geographically optimally positioned in terms of diverse climatic influences
(MediterraneansubMediterranearand middle continental clima#one$ andis home to
over one hundred tree species. The main species found are fir, spatsen8c
European pine, beech, different species of aakllesssignificant numbesof noble
broadleavesincludingmaples, elms, astogethemith fruit trees(cherry, apple, pear
Professional development and management in the forestry seutioased on
traditional systers, and has recently (especiaftyllowing theturbulentpostwar period
where forests have been neglected @nded) facedreaterdemands in terms of
contributing more to proteicig and enhancingll importantforestfunctions,ranging
from economic viability, to social responsibility and environmental and ecological
sustainability.

Forests and forest land Boshia and Herzegovirencompasan area of approximately
5073000ha (according to data fromAO, 2005 see:
www.fao.og/forestry/country/32185/en/bihivhich is around 53% of thetalland area
2 186300ha(81%) is understate ownership, whil&23500ha (19%)is in private
ownership

Available institutional and expert potential related to climate
change and forests and forestry

The Constitution of Bosnia and Herzegovina is an integral part of the Dayton Peace
agreement and has createsbecific State comprising twantities, the Federation of

Bosnia and Herzegovina and the Republic of Srgdkaer this constitutiona
construction, Bosnia and Herzegovina is a sovereign state with a decentralized political
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and administrative structure. In addition, a separate Didiicko, was established
within Bosnia and Herzegovina'srbers.
Sincethe Dayton Peace Agreement, @onmental issues iBosnia and Herzegovina
have beemindertheresponsibility of entity governments. The competent authorities are
the Federal Ministry for Tourism and Environmenttive Federation Bosnia and
HerzegovinaMinistry for Physical Planning, i@l Engineering and Ecology ithe
Republic of Srpskasand Department for Communal Workstive Government oBrcko
District.
The Government of Bosnia and Herzegovina is a party to a number of international
environmental agreements and conventions, afdlyscommitted to meeting the
requirements stipulated in these agreements. The most important institutions in Bosnia
and Herzegovina related to climate protection and participatiBosrfia and
Herzegovinaas a NorAnnex | Party in the URCCCnegotiatio process were:

e Bosnia and Nationa EogabPoint to&hé YNFCOEtheMinistry of

Physical Planning, Civil Engineering and Ecology of the Republic of Srpska
e« Bosnia and Cobemitee fpraClinmate €lasges andSTommittees
for ClimateChange

e GEF Political and Operational fiFocal

¢ Administrative Committee for Sustainable Development.
The Kyoto Protocolvas ratified in 2007In accordance with the on meteorological
and hydrological activities of Republic 8fpska, the Republidydrometeorologcal
Institute of the Republic of Srpska, as the governmental organization, is respontgble,
alia, for climate change monitoring, climate data exchange and datal@nagement,
application studieand climate predtions in the framework of the various scientific and
technicalprogrammse of the World Meteorological Organization.
The Bosnia and Herzegovif@deralnstitute for Meteorology, as an independent
institution, is responsible for administrative and profasai tasks related to
meteorologyclimatology, seismologyandhydrologyandwater resourcess well as for
monitoring of environmental qualityncluding air water, soil; collection, processing and
publishing of data related to above mentioned addivjtetcinstitutions that have a
scientificrole inand personndbr potential analysis of climate change related to forests
and forestry are:

¢ Faculty of Forestry, University of Sarajevo

¢ Faculty of Forestry and the University of Banja Luka
As institutions that can alsanalysethe impact of climate change on forest ecosystems as
such (without technicatechnologicabr economic evaluation) are:

¢ Faculty of Science University of Sarajevo

¢ Faculty of Science University of Banja Luka

Direct climate change impact on biodiversity and ecosystems

Globaly, climate change impact on biodiversitywell knownand many studielsave
beenpublished on th topic However, éw studief climate change influens@n
agriculture and forestry in Bosnia and Herzegoviazlbeen published. As far as the
author of this texts awareno studieshave been conductethtionally thadealdirectly
with the impact otlimatechangeon biodiversity The sensitivity and adaptation the
biodiversity protection strategy in Bosrdaad Herzegovinaeflectsclimate changandits
possible influence on some landseapstems in Bosnia and Herzegovina. Therefore,
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thereare noconcrete examples for some species,ranshodels of changinareas have
been created for specific ecosystengs, for plantor animal communities. Based on
existing research and available literafuhés reportevaluats climate change arnits
possible influence on agierosystems in Bosnia and Herzegovina.

Consideringafast socieeconomic development scenandth balanced usage of engrg
sources andpplication of the latesechnolog in all sectors, versusxtreme
consumption of energy, with significant differences in projections of futureséoni of
GHGs in the region ofoutheast Europevhich includeBosnia and Herzegovinay the
end of 21stenturyonecan expecanincrease of mean annual air temperabfrabout
3.5°C compaedwith the annuaaverage temperature thelast decade ahe 20th
century. Temperature increadike that would beacconpanied byrainfall reduction of
12%annually,with the most reduon during spring and summep the extent ol6
24%. Beside these regional climate changes caused by global climate change, significant
changes could be expected alocal basis In thatcontext,applying ascenario of partial
application of measures feeduction inGHG emissionn the territory of Bosnia and
Herzegovinamplies anincreasen air temperaturef 3i 4°C on average by the end tie
21stcentury.With thosethermal conditios, in next few decadesmecould expect
significant reductionn days with snowiogether withredu@drainfall inthewarm half of
the yearwhich would resultn reduction of soil humidity and availability of water
resourcesThe reductionin summer raifall in Bosnia and Herzegovina would be 20% by
the end of the century, angdingclimate modeldor the worstcasescenario lfusinessas
usual in level of GHG emissiojjghe increase air temperature would be even bigger
andtherainfall deficit could each 40% during the summer. Basedtananalysis by
Predic (2001pf the frequency and extent dfy period for the climatology statiorat
Banja Lukafor two periods (196272 and1992 2000) which had similarannual
precipitation. Thevork comparedsoilswith a capacity of 5@nm (shallow land) and
100mm (deep land). Resulshowthat inthe period 19621970 droughtappeared three
times,while 1992 2000it wasfive times.It is alarming that in 1998, 1999 and 2000
droughtappearecevery yearSuchdrougtt periods are very significant foshallow lang
with awaterholding capacity ofonly 50 mm, which aremostly sangt soils and typical of
thearea of Bosnian Posavina.

Climate change impact on ecosystem services

The areas of Bosnia and Herzegovina mossitiee to global climate change are defined
in thestrategy for the protection of biodiversityhichincludesan action plan. Thareas
sensitiveto the pressure of changing climatic conditions are:
¢ High-mountain ecosystemaljovel600m) (Bjelasnica, Malic, Igman, Volujak,
Snjeznica, Vlasic)
¢ Mountain ecosystems (from 900 to 168Mbove sea leve{Klekovaca, Vitorog,
Jahorina, Romanija, Kozara)
¢ SubMediterranearfiorests andgcrubecosystemgfrom 300 to800m) (Eastern
and Western Herzegovina)
¢ Karstcaves, basins and abyssosystemgHerzegovina regigrthe best known is
Vjetrenicacave.
¢ Highland eosystemgfrom 600 to 900m above sea leve{entral,easternnorth-
westandsoutheast Bosnia)
¢ Ecosystems dhePeripannonian area (from 200 to G80above sea level)
(Kozara, Prosara, Motajica, Trebovac, Majevica)
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¢ Pannonian ecosystense{ow200m above sea leve{Bosnian Posavina
Lijevce polje, Semberija)

High-mountain and mountain ecosystems, base@search available amgsumptions
of global climate change iBosnia and Herzegovinare exposed to the greatest impact.
In terms offorest ecosystems, the most endangered ones are filve$irs, which, taking
into account temperature and humidity, have a very narrow ecolagicalln contrast,
the beectiorests have very broad ecologitalerance and it is expected that theill
become more prevalent in forethstcurrentlyare composed of a combination of beech
and fir. Ecosystems of stMediterranean forests asdrubh and of karst czes and
basins, as a result of global climate changegapeded to be affected by increased soil
acidity. Peripannonian and hilly ecosystems aresteondnost in danger after high
mountain and mountain ecosystems. If we take into accoufirgwastemperature
changesmostpressure would ben the oak forestdyothcork oak and Englislvak. The
sessilenak forests are the lowest forest8osnia and Herzegovina, atitkir altitudinal
range is from 280 to 86 (altitude amplitude is very lovat 580 m). Migration of the
sessileoak and Englisloak to areas of higher altitude is disabled due to their heavy seed.
In addition, anyincrease in temperature is accompanied by an increase in dryness
resuling in slower decay of foreslitter. As a resulta layer of raw humus would be
formed,leadingto the process of subsolation in the soil, and a significant decrease in
biodiversity in lower vegetatiolayers
A key problem of apimpact of climate change on biodiversity and ecosysterBesamia
and Herzgovinais the slow ratef adaptation of forest ecosystemscomparison with
the rate otlimate changewhich happesavery quickly. Defining protection measures for
forest ecosystems requinmore advanced researictio impacs of regional climate
changs on the forestsand an analysis of the so@ceonomic potentials leading to forest
degradation
In Bosnia and Herzegovina, the following mafifiects ofclimate change on biodiversity
can beexpected
Shift of vegetation zones (layers) in a horizontad &ertical direction
Shift and changes in areas of individual taxa of flora and fauna
Extinction of individual species.
Changes in the quality and quantity composition of biocenoses
Fragmentation of habitats
Changes in functioning of ecosystems
At presentno published studiesre availablehat show the situation in the economically
important tree species in relation to climate changeinSbe territory of Bosnia and
Herzegovinaonecannot confirm exactly what changee likelyin terms ofincrenent,
yield, mortality, change in stocks, or appearance for ecordimimportanttrees such
as beech, fir, spruce, lolapine,scotch pineandsessile oak.
Research iswrrentlyunderway ondendrochronological research on fir and spruce,
which will showwhether there is a tendenfy change in growth correlated with
specific climatic parameteralso, a study is currently being written up involving
institutions and researchers from the region (Croatia and Sloyadiressinghe impact
of climate chage on the distribution of individual tree speciggludingfir, spruceand
sessile oakin southeast Europe.
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Vulnerability of forest ecosystems to climate change

Due to their natural and diverse structare well as extensive natural regeneration,
forests in Bosnia and Herzegovina represent one of its crucial natural restarces.
diverse sos and climatic influencesupportover one hundred tree species.
Most of the country is characterized by hot summers and cold and snowy winters. Short
and coolsummers and long, severe winters are common at higher elevations. The average
temperature in January4$°C, and in Julyt is 20°C. Along the coastlindemperatures
are warmer anth winter theres morerain. Due to the extensive presence of forests in
Bosnia and Herzegovirend the variety of climatic conditions which they are subject,
they have major roles in the context of climate changd aresensitive to its effects.
Currently they contribute to global carbon emissions when cleared, ovenudegraded;
when managed sustainably, they prodiuewood as an alternative to fossil fuels and
they absorland storecarbonin their biomass, soils and produdts the region oBosnia
and Herzegovinarojectionsindicatea rise in temperature of 2°C abovethe current
averagewith reductionin precipitationof 51 15%, especially in the warm seasonkich
would contribute to redueg soil moisture from 15 to 25%n addition to these changes
in precipitation and temperaturegimes studies show thpossibility of increased
frequency of climat extremes, such as storms, hailstorms, thustdens destructive
high winds, floods, long droughts, heat wav@sjlextreme high and low temperatures.
Redu@dsnowcover b expectedas well as shitof climatic zones towards higher
altitudes whichinfluenceforest fire, erosion and other factdhst might affectthe forest
ecosystems. All of these aspects can greatly influence the further development of forests
in the countryForest ecosystems Bosnia ad Herzegovinawill be increasingly
vulnerable to

e temperature and precipitation changes;

¢ increased atmospheric concentrations of carbon dioxide (changes in tree growth

and water use);

¢ altered fire regimesand

¢ changes in the range and severity of pettreaks
There is a possibility that climate change can influence the foreBtssitia and
Herzegovinan such ways that it ay potentially over time transform entire forest
systems, shifting forest distribution and composition.
It has been proven thatdreased atmospheric carbon dioxide concentrations can have an
effect on individual tree productivity, but can also alter leaf chemical composition,
affecting herbivore fitness as a req@taxe, Ellsworth and Heath, 1998evere
temperatures and climateraitions such as frost and heat stress, as well as changes in
the form, timing and amount of precipitation (e.g. snow versus rain, drought versus flood)
candffect individual tres, the stand and forest system because as it can |gagktier
susceptibity to pests, pathogens and severe weather events. Another significant threat to
forest ecosystems is causedamincrease in forest fires. It estimated that 3008a of
forestarelost tofires annually inBBosnia and Herzegovinéncreased risk of fost fires
due to increased temperatures and changes in precipitation patterns is expected in some
parts ofBosnia and Herzegovinahich calls for fire protection capacity to be expanded.
All these aspects (weather, pests, pathogens, fire) can in theetarigad tolower
productivity andundermine théealth status of the forestsBosnia and Herzegovina
The fir forests withirBosnia and Herzegovirfarests havehe potential to be severely
affected byclimate change as th@gcupya very narrow ecolagal niche Due to their
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growth in mixed stands with beech, which has a broader niche, the beech tretbe have
potential to crowaut the fir within stands due to changes in humidity and temperature.
Species with narrow niches wjlfobablyface decline ploss andnay in the case of

Bosnia and Herzegovirsart to move to thenarginsof their habitats, which shows a

shift of vegetation due to climate change, therefore making other species more dominant,
which was not the situation originally (this maaduce theeconomic value of these

forests).

In terms of biodiversity within forest ecosystems, the changes in precipitation and water
availability may have an effect on bird and animal communities by leading to
concentration of population in specific areeml increasing their vulnerability to

pathogens. Another issue in terms of biodiversity and protected forest areas is the issue of
protected area®osnia and Herzegovirtasonly a very smalkreaprotected under

IUCN categorization (less than 1%tbEterritory), which is an extremelmallarea in

terms of regional averages athe naturalpotential of thecountry. Due to climate change
effects, therés the possibilitythat in the future the already very small argedare
protecedin Boshia and Heregovinamight cease to protect the targeted species, features
and processes. Erxallsfor a reassessmeat possiblenew areas andnextersion ofthe

size of the existing areascluding the consideration of forest ecosystem factors of high
conservatn value.

SubMediterranearforests oBosnia and Herzegovirerethreaened bychangsin soil
chemistry andtructure with decreaseé pH levels and increased soil acidiyhich will

not be acceptable for the current species.dgrhatesthreat will beto the oakspecies,

which mostly growatlow altitudes (less than 868). The threats can undoubtedly cause
species migration.

Status of assessment and research on climate change

A. Selmanagic has recently defended a Master thesis in the Faculty ofysorestr
University of Sarajevo, "Advocacy coalitioasagents of change in climate change
policymakingia case study of Bosnia andheHer zegovin
author hasdentified problens and main issues of climate change as:
¢ Who advocates changgstiates processes in the climate change patiaking
domain ofBosnia and Herzegovifla
¢ Has there been significant national progress noted in terms of mutual cooperation

and establishment of advocacy coalition networks among different groups in order

to campaign for change, and wiaatthe strengthof these coalitios?
This study has showthatthe climate change polieypaking arena in Bosnia and
Herzegovina igairly weak. The research hahownthat the lowlevel ofinterest of the
governmental strctures in this domain probably lies in the fact that low social
mobilization exist around the issue and therefore the ruling parties do nariaterest
in the facilitation of further developments in order to attthet/oting populace. Another
possble factorwhich might haveontributed to the wegabositionof government
institutions is the low level dftaff capaciy in climate changeelatedsphers, where
administration is complex, priorities are multiple and afeasignificant improvement
areample (institutionally and legally).
Bosnia and ldrzegovina is a neAnnex | Party to UNFCC@nd has no obligations to
reduce its GHG emissions; neverthelessmialready experienced climataange
consequenceadue to its vulnerability. The researchrtework within the climate change
domain is very limited at the national level and there is almostiemcépolicy
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interface. Researcher have limited capacitigth insufficient information flow which
further down the line leads timited public awareess andnaintenance of thstatus quo

in many sectors. The media, as a dominant agitbrits potential to spread information,
knowledge andtimulatepublic reaction through diverse tactics, must be recognized as
such withinthec oal i ti onds agenda.

Thecurrent state of politics iBosnia and Herzegovinavhere the public continues to be
silentand scientific contributions on the issue are lackieags tovery little climate
changeoriented activity Thus, it comeasno surprise that climate changelipy issues

are notvisible atevery level of the policynaking agenda iBosnia and Herzegovina

Proposed areas for cooperation

Outcomes
Bosnia and Herzegovina as a country in development andpofiict recoveryhas
sufficient scientific and politicadapacity to monitor all events relatexclimate change
occurringin the region andlobally. FAO as a intergovernmentadrganization can and
should have an impact on the situation regarding climate change in the field of forestry.
Therefore, Bosnia anderzegovina neexthe support and assistance of FAO. This
assistanceould be reflected in the following:
¢ Increaing the areaf protected forest areas (which are now a little around 1%)
and setting up of permanent samglplotsin themto monitor climatechange.
¢ Assising in taking appropriate measurements for monitoring changes in the
economic forests arapplyingprotective measures to minimize the impact of
climate change on forest&ctivities would include ronitoring impacs on forest
productivity, bodiversityandplant and animal communitieggether with
developing models of theariousimpacs of climate change.
¢ Increadng scientific capacity for monitoring and ansilyg the status of climate
change.
¢ Analysng the impact of climate change on fetg intermsof monitoring socie
economic changes theforestry sector and generally in society, andrthe
consequences.
¢ Increadng interestin and capacity of state institutionsaddresshe problem of
climate change, and to this end the developmetiiteostate agency that will deal
with this problemBetter cooperatiois needean this issue betweehe
Federation of Bosnia and Herzegovina #mRepublic of Srpska
¢ Generally improing the flow of information about climate changghe
international level and especially locatiencé policy relationshifs.
¢ Developng societalconsciousness through active participation of the mesalia
educational institutions in monitoring the problem of climate chatgegional
and local leved,
¢ Drawing attentia to the effects ofmught at lower elevations artianging
groundwater leval threatening forest ecosystems.
¢ Addressing arbon balance problems, with special regard to soil (humus)
conditions with warming, and to forest area changes, harvesting, adfaeand
fires.
¢ Highlighting changsin theclimatic environment and its impact on natural
(protected) ecosystems and biodiversisy special themthathas prime
importance for Bosnia
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e Sensitizng and raising awareness in the mediecivil society aw in political
circlesshouldhave high priority

¢ Create a baseline network for monitoring changes

¢ Developing a pgrammeand strategy of adaptation and mitigation in forestry
practice, anddentifying thenecessarpssociatedesearch tasks

Sources used

INC. 2009. Initial National Communication (INC) of BiH to UNFCCC, Banja Luka.

Predic, T.et al.2001. Impact of Climate Change on plant production in Republic of
Srpska and in Federation of Bosnia and Herzegovina, Round Table: UNFCCC and
Kyoto Protocol, Rjhts and obligations of Boshia aH@&rzegovinaas a member of the
Convention. The Institute for Urbanism of Republic Srpska, Banja Luka.

Saxe, H., Ellsworth, D.S. & Heath, J. 1998. Tree and forest functioning in an enriched
CO,atmosphereNew Phytologist139:395 436.

Sel managic, A. 2009. Advocacy coalitionbés ag
makingi a case study of Bosnia and Herzegovina. Faculty of Forestry, University of
Sarajevo.
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GEORGIA

Paata Torchinava

Background

As a first step towardsplementing its obligations under tKgoto Protocol Georgia
prepared an Initial National Communication in 198999. Since then a number of
projects have been implemented in the country, aimed at studying various aspects of
climate change and preparifay mitigation and adaptation proposals.

During 2006 2009, Georgia prepared ite@nd National CommunicationNE) to
UNFCCC In the process, the national GHG inventegsundertaken; future climate
change scenarios have been developed; and the vulitgfidifferent ecosystems and
economic sectors to current and expected climate change has been a&skeggation
projects were prepared, along with the planning of GHG abatement measures, and a
number of activities in raising public awareness weredacted.

Based on the assessments and results obtained in the SNC, as well as other past and
ongoing projects in Georgia, shoand longterm climate change strategies have been
preparedThe strategies do not yet cover the whole territory of the cqumiityare

focused on the priority regions selected during the stocktaking exercise.

In terms of neasures to facilitate adequate adaptation to climate chtwegeulnerability

of a priority ared Kvemo Svaneti regiénhas been assessed based on future @ima
change scenarios.

Summary of climate change dimensions

The national GHG inventory includes 6 sectors:

Energy

Industrial processes

Solvents and other products use

Agriculture.

Land Use, Land Use Change and Forestry

Waste

Land Use, Land Use Change and Forestry (LULUCF)

In Georgiain 2000,2085.5Gg C were removed by sinksy theLULUCF sector whilst
emitting412.1Gg C, and amounting to a net absorptiafil673.4Gg C. The carbon
absorptiorby forests amounted to 13923 C (66%), by other woody lbmass 573.7
GgC (27.5%), and by soils 119@g C (5.7%). The forests emitted 2945 C (31.5%),
other woody biomass 49@g C (11.9%), and soils 68.8g C (16.5%). Accordingly, the
net uptake by forests made up 109B@C (65.6%), other woody biomas2465GgC
(31.3%), and by soils 516g C (3%).

The LULUCF inventory wasbased upon the idea that the flow of Gf@m (or to) the
atmosphere was equal to changes in carbon stocks existing in biomass or soils, and that
the changes in carbon stocks couldabsessed on the basis of lars# change and
activities, causing these changes (burnabgar felling selected cutting, etc.).

In the IPCC approach, the emissions assessment examined changes in carbon stocks
caused by changes in forest and other woadwmass stockdorest and grassland
conversion to agricultural or other types of lacarbon uptake by the abandoned
(managed) lands, and emissions and removals from soil.
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In Figurel the amount of absorbed and emitted cal@gmC) from this sector isigen
for 2000, and in Figur2 the trend of net uptak&g C) is shown for 19902006.

Figure 1 . Carbon emissions and uptakein GgC for 2000 .
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Figure 2. Trend of net carbon uptake in Gg C from the LULUCF sector.
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Changes in forest and other woody biomass stocks

In forests the continuous process of @@bsorption from the atmosphere and its

emission in turn takes place subject to natural and anthropagmmsesEmissions of

CO, from changes in forests and other woody biomass stocks are caused by ghanges

carbon stocks as a result of an increase or decrease in biengassrimercial

extractionof timber and traditional consumption fokelwood). According to the IPCC

classification, Georgia is situated in a temperate climate zone in which seasonakchang

in climate are well pronounced.

The territory of Geor giledaeoffwhich@gmiliohund equal

hectareis covered by foresttna ki ng up 40% of Geomiionads t ot al

hectarg. The state economic forest fund opis 2.4million hectars, of which 2.3

million hectarsis covered by forest3he annual increment of timber amounts td 4.8

million m®, and the annual average increment of timber per hectarerig.IT8tal wood

reserves amount to 451.7 million?.

The distribution of forests, which are massaggoss the nation#&rritory, is complex

and full of contrast More than 90% of forests are situated on mountain slopes (the

greater and smaller Caucasus Mountains). A significant part (40%) of them esrypy

steepslopes (>35%)as a result of which the economic use of forests is very limited.

Georgia is characteed by a variety of environmental conditions that promote the spread

of different kinds of treedDetailed data on the distribution of forebiskind of trees

(vegetation) doenot exist. Hence, they are classified only as conifemueciduous.

The total absorption of Cy forests was assessed by multiplying the areas occupied by

coniferous and deciduous forests by the IPCC 1996 defauksaf mean annual

increment of biomass, and summarizthe results obtaine@alculations for 19982002

were made by applying the IPCC Tier 1 methodological approach, using default
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coefficients relevant to specific climatic zones in Georgia. For otlesythe

information was not available.

Calculations were performed for the areas occupied by forests feav@mgnomic

function. Thereforgthe data on areas covered by coniferous and deciduous forests were
taken from Geor gi a éasbookspocorepfied onfthe hadisaft at i st i c al
inventories carried out in different years by the forestry department. As for stored timber

and forest fire data, these were taken from the balance reports compiled at the end of each

year for the forestry department.

In2000, t he annual increment of bi @g@ss i n Ge
while as a result of commercial extraction and traditional consumptifuelsfood

294.7Gg C had been released (see Fig8fyeHence in 2000, the net absorption of carbo

in Georgiabds f o@GgCsor 402563y CQ@.|Chnepdrediitid 1990. 9

(3738.8Gg COy), in 2000 the net absorption of GBad increased by 286Gg CO..

Figure4 demonstrates thetremdc ar bon net absorptioforchange i
19901 2006.Among other stocks of woody biomass, the areas covered by perennial crops

(fruit orchards, tea plantation, etc.) were considered, for which the annual changes in

carbon stock contained in green biomass were calculated.

In 2000, the net change inrban stock contained in perennial green biomass crops

amounted t6524.544Gg C, or 1923.3285g CO; had been absorbed. Figlseshowshe

amounts of carbon absorbed and emitted by the perennial crops.
Figure 3 . Carbon emission and absorption (GgC) fromGeor gi ads forests, 2000
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Figure 4. Trend of net carbon uptake by forests, 1990 2006.
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In 2000, the net change in carbon stock in forests and other woody biomass in Georgia
was1640.4GgC, i.e. 6014.95g CO, had been absorbed froimetatmosphere. Figufe
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shows the amount of absorbed and emitted car
woody biomass stock.

Figure 5 . Carbon absorption and emission (Gg C) from perennial crops, 2000.
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Figure 6. Carbon absorption and emission (Gg C) from forests and other woody biomass stocks 2000 .
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Strategy for climate-change related actions

As was mentioned aboyig 2006 2009, Georgia prepared its SNC to the UNFCCC. In
the process of this activiggNational GHG Inventory wasndertaken, anticipated climate
change scenarios were developed and the vulnerability of the different ecosystems and
sectors of the economy to current and expected changes in climate was assessed.
Adaptation projects were prepared, along with the planaofrtGHG abatement measures,
and a number of activities in the field of public awareness were carried out.

This strategy on climate changes prepared on the basis of assessments and results
obtained in the framework of the SNC and othetive or completd projects

implemented in Georgia. It does not yet cover the whole territory and is oriented
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predominantly towards the estimation of climate change impacts on the most vulnerable
systemspossibleextreme events (eroded soils, floods and landsligesparation of
adaptation measureasndthe implementation of already prepared adaptation steps.
Measures to facilitate adequate adaptation to climate change

The current change in climate elements in Georgia, and in priority segea below) in
particular,has been assessed based on actual observatiorhe@atasil Gulisashvili

Forest Institute elaborated a propasedtudythe potential of carbon in Georgian

coniferous forest ecosystems. It shouldstressedhat environment protection is not yet

a prioity for the countryand therefore the integration of climate change issues in
sectoral developmeprogramme and concepts is almost impossible. There is also a lack
of national experse on climate change; an absence of relevant scientific assessmgnts an
surveys; a lack of coordination and informatiimaring between relevant projects and
programme being implemented in the country; grabrawareness among decision
makersthepr i vat e sector and t he g¢ebuoidingméedspubl i c.
include retraining of local experts in crossitting issues, encouraging young experts in
their involvement with internation@irogramms, and improving the accessibility of
national statistics.

Climate change mitigation policies and measures

The GHG inventory prepared within the SNC of Georgia for 20006 demonstrated

that the leading sector in GHG emission isehergy sector (including thieansport
subsector. That is why the maiemphasisvas placed on this sector in the planning of
mitigation measres. However, this does not mean that other seateitsding solid

waste agriculture andorestry were not considered in the mitigation strategy, but rather
that their share (excludirfgrestry as a GHG sink) compareith theenergy sector is
insignificant in Georgia.
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Table 1. Climate Change Strategy of Georgia This table shows only activities with a forestry component.

Activities Potential

lead entity

Output

Assessment of vulnerability to climate changeral adaptation

Key strategic Key target
objective groups

1. Drawing of Local
investments and administration;
facilitating the Gowvernmeniof
implementation of Georgia;

adaptation measures in Farmers;
Dedoplistskaro region. Local
Financing of adaptation Administratiors
projects is already of Protected

initiated areas

2. Attraction of Government of
investments and Georgia
promotion of the Local

Permanent monitoring of adverse Local
impacts of climate change;
Rehabilitation of winebreaks;
Establishing energy forests;
Rehabilitation of eroded soil;
Mobilizationof farmersassociations;
Facilitationof propermanagement of
pasturs;

Creation of efficient scheme of
irrigation systems and their
rehabilitation.

Population.

Creation of landslide Monitoring and Local
Early Warning Systerin the region
Creation of river flood Monitoring and Population;

administratios;

administrations;

Wind breals are
rehabilitated;

Pilot energy groves are
planned;

Package of measures tc
rehabilitate the degrade:
lands is prepared;
Farmersassociations are
created and mobied,;
Proper management of
pastures is introduced;
Irrigation systems are
rehabilitated primarily

in the highrisk sections.

Landslide monitoring
services established
locally;

implementation of administrations  Early Warning System; NGOs. Population in landslide
adaptation measures in (Municipalities);  Establishment of populatio endangered areas are
Lentekhi region Population; (households) awareness raising constantly informed on
NGOs. (informing) system and training potential risks and
prevention measures; measures that could be
Implementation of pilot projects to taken by themselves to
avoid landslides (e.g. arrangement of avoid the danger;
small conformable plantations); Pilot projects on planting
Rehabilitationandproper management hazelnd, as a soil fixing
of themost damaged fest areas; plant, are implemented;
Restoration ofandslides protection Rehabilitationand
function of forest in places not affecte restoration othe most
earlier by landslides and planning of damaged forest plstis
new plots; systematically carried
Accurate inventory of climatenduced out.
landslides and preparation of
recommendation measures.
Mitigation of GHG emissions
3. Promoting maximum MoE; Selection of sectors providing MoE (DNA). Projects prepared in the

activation of CDM in Ministry of

Georgia Energy;
Ministry of
Finance;

Private sector.

4. Studying the local MoE;
capacity for developmer Ministry of

of biomass (energy Energy;
forests and other Cabinet of
biomas$ sector Ministers;

Assessment of its role ir Local
providingindependence administrations;
forGeor gi ads NGOs.
system. Determination c

the possible share of

biomass in heat supply 1

202012025

maximum efficiency in programmatic
and sectoral approach (wind, biomass
solar energy, energy efficiency in
residential sector, waste, forests);
Promoting private sector activation
(especially bankig sector) in CDM;
Improvement of CDMpromoting
legislative basis.

Attraction of investments to implement MoE.
pilot project on biomass energy forest
(Dedoplistskaro region);

Preparation of new project proposals
effective utilization of biomass energy
(including wood) in heat generation;
Assessment of actual potential of this
resource in Gagia.

framework of CDM are
implemented;

New projects are
prepared.

Georgiads e
and other biomass
potential is assessed;
Biomass development
strategy is worked out.

Public Awareness
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Key strategic Key target Activities Potential Output

objective groups lead entity

5. Education, training  Public school anc Integration of climatehangerelated ~ MoE; National roster of expert

and raising public high school topics into education programmes;  Ministry of in all sectors is

awareness students; Training of scientific, technical and Education and  continuously updaid
Teachersnd managerial personnel to ensure the Science; In schools and at the
lecturers implementation of UNFCCC Article 6;  NGOs. relevant faculties

6. Long-term strategy
(after 2020)

Transfer of
economy tasustainable

developmenbasis
Working out and

implementation of the

National Plan on the
possible mitigation of
GHGs.

Professionals,
managers, other
stakeholders;
Policy-makers;
Experts;
Massmedia;
Farmers;
Businespeople
NGO

S.

Enhancement gfarticipation of
different target groups and stakeholde
in climatechangerelated processes;
Promotion and suppott the
preparation and dissemination of
information on climate change issues
targeted tgublic awareness
(preparation, printing and
dissemination);

Enhancement of poliegnaker
awareness of the possible results of
climate change.

MoE.

(Chemistry, Biology,
Geography, Modelling,
etc.) of universities
climate change
phenomea andtheir
implications are studied;
Policy-makers are
systematically informed
of latest results.
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Table 2. National GHG Mitigation Strategy (2010 -2025)

Key Strategic |Key Target Activity Potential Lead |Output

Objective Groups Agency

Shortterm Ministry of Energy; | GHG mitigation shorterm strategy | Ministry of In case of active facilitatio

objectives Energy Efficiency implies maximum pomotion of Environment of the government and
Centre; renewable energy using the CDM | Protection and carrying out of targeted

Industrial enterprises|
Private sector dealin
with renewable
energy;

Population.

potential. Energy saving measureg
are predominantly implemented b
the population

Natural Resources
Ministry of Energy;
Parliament of
Georgia.

policy, the consumption of
energy and relevant
emissions of GHGs should
be reduced by 24%
comparedvith the
businessasusual scenario,
and power generation will
be totally covered by
renewable energy (hydro
and wind)

Increase the share
of biomass fuel in
heat supply sector

Rural population;
Government of
Georgia.

Fuel switching in heat energy demand

Adoption of legislation facilitating
the increase of biomass shareatie
fuel (cooking) energy supply;
Identification of the appropriate
territories for planting new energy
forests;

Identification of potential energy
forests amongst the existing ones
andpreparation of proposals for
their rehabilitatiorand managemen|
Rehabilitation of existing (natural)
erergy forests and improvemenit
management component;
Establishment of PubliPrivate
Partnershipin fuelwood supply
sector;

Establishment of plantation forest
estates using abandonexderoded
lands includingpropo®d40 ha
plantation of bienergy fores
Piloting the pelleandbriquette
industry in Georgia.

Local government;
Local NGOs;
Ministry of
Environment and
National
Resources;
Parliament of
Georgia
Department of
Forestry;

Private sector

Plantations of energy
forests established in
Dedoplistskan region (pilot
40 ha);

Local private sectoand
farmers orgarzed Public
Private Partnershigs fire-
wood production and
supply sector;
Pellet/briquette plant
installed in West Georgia
(Zugdidi region);

Local population supplied
by biomass fuel particutly
in the remote regions (far
from forested areas or
settled near the protected
territories) and facingn
energy crisis.

Longterm strategy

Ministry of Energy
Ministry of
Environment
Protection and
Natural Resources
Ministry of
Agriculture;
Departmat of
Transport
Municipalities of big

cities

In the longterm (after 2025, and
possibly earlier)one of the prioritie!
should beanincrease in biomass
(bioenergy) production in forest
poor regions of Georgj@ransport
and heasupply sectors should be
more actively involved in mitigating
GHG emissionsNationaleconomy
in generakmbracesustainable
development principke

Ministry of
Environment
Protection and
Natural Resources|
Hydrometeorolog
and Climate
Change
Administration
Ministry of Energy
Ministry of

Agriculture
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Status of work by national research institutions on research for

assessment of climate change

Activities includedtheoreticalandexperimental studs and fieldwork Scientific study

has addressed bolindamentabnd applied aovities. Results have led to various
recommendations.

In terms ofscientific research, in the past 10 years since the preparation of the INC a
number of research projects have been implemented by Georgian research institutions
and scientific organizationg he research was mainly conducted at the Vasil Gulisashvili
Forest Institute, Institutes éfydrometeorolog, Geography, Centre of Monitoring and
Forecastingandat|. Javakhishvili Thilisi State University. The reseahas included
addressingproblers of survey of climate change in different regions in Georgrialthe
recreationaklimatic division by regions of the Georgian territory.

Status of assessment and research on climate change

As mentioned abovehe vulnerability ofa priority area theKvemo Svaneti regigrnas
been assessed based on future climate change scenarios. Accoading/&y of the
region as well as after considerationtbeFor estry | nstasksanod edés propo:
research themegere identifiedappropriate for internatiai cooperative activities with
FAO and other UNAgencies.
Kvemo Svaneti region
In selecting theegionmost vulnerable to climate change on the territory of Georgia,
attention has been focused on the Lentekhi region in view of the fact that it is dffacal
mountain zone of West Georgraterms ofclimatic and landscape features. Therefore,
this region could be regarded as an indicafdhe impact of climatehangedriven
processes on natural ecosystems and the economy. At the same time, the existence
population and some sectorstibé economy make it possible to plan and implement a
number of adaptation measureghe regionwhich could serve as an example for
i mpl ementing the same activities in Georgiab
The expected riskcaused by climate change in the Lentekhi region can be summarized
as

¢ Increased phytopathological challenges can be expecbaihcrops and forests.

These processes are being already observed

¢ Populationmigration (rise in the number of ecaigrants)

¢ Further decline in the quality of forests
Study of carbon potential in Georgian coniferous forest ecosystems
Special attention is paid to the conduct of applied activities. In terms of promotion of the
implementation of URCCCby the Vasil Gulisashvili orest Institutea proposal was
elaborated. The main objectiweuld be tostudythe carborpotential of Georgian
coniferous foresspeciegsprucefirs, pines) ecosystems, establishment of carborabee
andtheforests role inthe globalcarboncycle.
The rovelty of the proposas thatfor the first time in Georgiahecarbon stock in
spruce,fir andpine forest ecosystenfabove and belowground biomasandsoil
humug will be studiedDeposited carbon and carbon emissidihbe determined in
coniferous forest ecosystemsganeral, as well in different componebisage classes.
A result of project implementation will be determinatiortted role ofGeorgian
coniferous forests ithe dobal carboncycle.
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Proposed areas for cooperation

Table 3. Proposed activities to be implemented in the Kvemo Svaneti region.

Key Strategic Objective Activity Output

Shortterm objectives (2009  The objective of the shoterm strategy is the

2025) creation of landslide monitoring systeand
preparation of prevente measures for the
residents in landslidendangered zones.
Improvement of forest management

1. Carrying out of rehabilitatior Selection othemost damaged areas inlocal ~ Permanent monitoring undertaken on forest qualit

and proper managementtbe  forests; especially in the damaged areas;

most damaged parts of forest: Preparatiorof astrategy for the rehabilitation of Package of measures prepared to be implementec
damaged areas in forests dmeir proper the restoration of forest quality and improvement o
managemenas well as pilot projects; management;
Attraction of local and foreign investments to  Forestry projects prepared te submitted to the
implement pilot projectthroughtechnical CDM.
assistance;

Carrying out permanent monitogion the
selected areas.

2. Restoration of the landslide Selection of forest plots having landslide retaini Forest plots having special landslide retaining func

preventive function of forest  function; selected and project proposals prepared for the

ecosystem. Preparation of project proposals for the restora restoration of such forests;

Planting of new plots of landslide retaiing forests; Permanenmonitoring at landslide retainirsites
Creation of monitoring systesat the selected  organized;
sites Public-Private Partnershipgructure orgaaed to
Provision of local population witftuelwood supply population witfuelwood

3. Preparation o preventive  Identificationof forest areas damaged by pests; Forest areas damaged by pestmbilitated;
measures package to protect Preparation of packagef measures to rehabilita Preventive measures against pests carried out
local forests from the intrusion damaged plots; permanently.
of pests Preparation of preventive measure packéme

protect new plots;

Implementation of rehabilitation measures at

damaged plots.

Long-term strategy (after 202€ Preparation of adaptation measures in case of
climate zones transformation;
Study of snow avalanche hazards increase du¢
climate change (both regis of Svaneti);
Study of historical monuments vulnerability to
climate change (both regions of Svaneti).

Activities proposed by the Forest Institute
ResearchGoal
Quantitative assessment of sequestrated carbon stock in Georgian coniferossafudest
determination of parameteo$ carbon cycle.
Objectives of the research
¢ Determination of phytomass stock and composition of deggbsarbon in
coniferous foresecosygtems,segregated bgpeciesgpruce fir, pine) and age
classesyoung growth (shootsjmiddle-aged,mature, over-aged).
¢ Knowledge of the quantity and distributioh CO, andthe carbon balance.
¢ Evaluate the results of the recamensive harvesting activitiexf a huge amount
of commercialwoodand fuelwood, includingstimating thearba releasedrbm
suchforestactivities In particular assess the possibility that the Georgian forest
carbon balanchas changed to being a net emitter of atmospheric carbon form a
net absorber
Thus, there is a priority aim to determin&iéorgian conifesus forests represeat
positive or negativearbonbalance andprovide recommendations tbe Forestry
Department on quotder annual logging to avoid Igsofthe cabon regulation function
of forest ecosystems; increase afforestation activitestpation of firesites using
endemic speciegindassist natural restoration dnurntover areas.
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Annex 1. Institutions with climate change-related activities and
their functions

Institutional structures directly related to climate change | Functions

Climate Change Administration at the Ministry of Environm e«  Coordination, direction and monitoring pélicy and

Protection and Natural Resources measures implemented.

National Environmental Agency at the Ministry of e Preparation of legislative basis and proposals and their
Environment Protection and Natural Resources submission to the appropte Committee of the Parliame
Department of Forestry at the Minigtof Environment  Monitoring of measureplanned.

Protection and Natural Resources - . .
* Monitoring of the documentation to be submitted to the

UNFCCC
Scientific organizations Functions
National Academy of Sciences of Georgia e Data exchange, processing, scientific research and ang

Vasil Gulisashvili Forest Institute

Scientific Research Institute of Hydneteorology
Institute d Geography

Institute of Geophysics

Institute of Botany

I. Javakhishvili Thilisi State University
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KAZAKHSTAN

Irina Yesserkepova

Concise report and summary of national publications on climate
change dimensions and impacts

Initial climate change studies in Kazakhstan (19951 2000)
Climate change studies in Kazakhstan have beaductedegularly since 1995,
following ratification of the UN Framework Convention on Climate Change (UNFCCC)
by theRepublic of Kazakhstan. The first climate change projects were implemeitied
the support of internationgrogrammes, including theUS Country Studies Program
(1995 1997)(US CSP)xand the Netherlands Climate Change Studies Assistance
Programme1998 2000) (NCCSAP) For these projectamplementation groupsere
organized comprisingpecialists and scientists from various scientific research institutes
and other organizations. The Kazakh Research Institute of Environmental Monitoring and
Climate (now thékazakh Ecology and Climate Research Institute, KazN)zKs
responsible for all activities in climate change studies. KazNIIEK is a scientific
subdivision of the Ministry of EnvironmeaitProtection of the Republic of Kazakhstan
(MEP).
Research under théS CSP projechad five central themes
¢ climate dimensions and regional climate change scenarios;
¢ vulnerability and adaptation of natural resources and ecieresutordo climate
change impacts;
¢ GHGinventories in the Republic of Kazakhstan;
¢ climate chage mitigation assessmenés)d
¢ national climate change action plan development.
In April 1997, the results of the US CSP project were discussediatate change
national seminar coupled witininternational conference. The project study resuéise
published in thgournal Hydrometeorolog and EcologyNo. 3, 1997, and other
publications They included articles on loaginge climate changes and their
consequences for grain productivity, climate global warming darttan to the
development of desefittation processes in Kazakhstan, assessment of climate change
impact and adaptation of spring wheat, pastures, glaciers ygéagical conditions and
mudflow-forming factors in the mountains of the country.
A National Climate Change Action Plan (NCCARs also developdd the second
phaseof the US CSP. It was considerasbart of the National Action Plan on
Environment Protection of the Republic of Kazakhstan. Among others sdotests in
Kazakhstan wereonsidered carbon sink. Three categor@sforest management
activitieswere identified as potentiallyecreamg CO, emissionsnamelymanagement
for conservation, management for storage, and management for substiRd&silsle
mitigation measures were considered for the forest sector imkKatanincluding:
¢ promotingimproved logging practices to redutteimpactof loggingin terms of
reduéng damage to residual trees ahe soil;
¢ encoura@g agroforestry activities to contribute to sustainable development;
¢ promoing forest expansion tbugh tax policy to encourage forest management
that reflects the lonterm nature of forest investment;
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e promoing animproved legal and policy framework to control deforestation
encouragelevelopment and climate change mitigatiocluding technical
exchangeprogramme on environmental impact assessment and mitigaditch
improved environmental planning;

¢ encouraig theuse of longlived forest products;

¢ providing financial incentives for new afforestation activities on private lands;
and

¢ controling air pollution effects on forests.

A list of climate change adaptation and mitigation measurtgeiiorest sector were
included in theNational Climate Change Action Plas priorityactions However, it was
not possible to implement the action plan at tma¢ because of a lack of financing.
During the KazakhstaNetherlands projec€limate Change Studies in Kazakhsterer
the NCCSAP support there were three research subprojects implementedavieichg
the gaps of the previous climate change studiesFirst National Communicatiof1 ) of
the Republic of Kazakhstan summarized past studies, which were compiled and
published The second subproject related to GHG inventory emissions for 1994 and 1990.
The third subprojeavas anassessment of impact aadaptation to climate changes for
Kazakhstan's part of the Caspian Sea coastal aodehesoutreasterrmountain regions
of the countrywith afocus onstrategiesor prevention oknow avalancheand
mudflows.

Climate change studies in Kazakhstanwee important because its natural resources
and economy are significantly vulnerable to climatic changes dueited water
resourcesalarge territory and peculiaritiegeriving fromits geographical location at the
cente thehuge Eurasian continerithe sectors and regions in Kazakhstaost
vulnerable talimate change weridentified aswater resources, agriculture (wheat
production), grasslands, mountain ecosystemstl@@aspian Sea coastal zone.

The main scientific resulfsom these studiearethat:

¢ themountain areas of treuth andsoutheast of Kazakhstaarevulnerable to
climate change impact;

¢ thefrequency and intensity of debris flows and snow avalanciebesxpected
to increaseas a result gpotential climate change;

¢ the expeddrise in level of theCaspian Sean combination with storm surges
will cause high sea water levels;

¢ the Caspian Sea level rise will causesdgvation ingroundwater level in the
coastal zoneand

¢ theestimated economic and social damage causedrbgtel change in these
areas is significant.

The contribution of the project conducted under the NCCSAP to the national climate
change policy in Kazakhstan is important. HC was distributed among the key

Ministries and other interested organizatiomgh a smmary forpolicy-makers on

climate change impastind adaptation assessn®miith enhanced public awareness and
concern about climate change.

The increase of public awarendgsteredpolicy decisions on institutional strengthening

on climate chage. That is why the study on climate change adaptation strategies for
mountain regiongvascontinued undea oneyear projecbn "Mudflows, snow

avalanches and climate change in Kazakhstan" (2002). This project was supported by the
Swiss Federal Institut®r Forest, Snow and Landscape Research (WSL) and the Swiss
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Federal Institute for Snow and Avalanche Research (SLFrésult a system of snow

avalanche forecasting at Zailiyskiy Alatau ramgesdevelopedased on Swiss
experiencandintroduced intdhe Kazhydrometvarning system

Climate change studies in Kazakhstan from 2000 to date

Since 2000activitieson climate changbave beefimplementedatthe requesvf MEP

within the Programmeon scientific research in the area of environment protecioh

the UNDP/GEFpr oj ect WAEnabling acKarvbakhStoadhds t he
Nati onal Communication to the UN Frdmewor k
2008).

Climate change studies are very important in Kazakhestdrhavebeen continueébr

MEP within the limits of budgetary financing after 2000. Sincentta GHG inventory

has been prepared annuallyKgzNIIEK, including a nationaCO, emissionabsorption
balanceestimated for the forestry sector. GHG inventory data obtained by KazN®EK
Kazakhstan can be found on Weebsite of the Coordinate@entreon Climate Change

The territory of Kazakhstan fmorly foresed, coveringonly 4.5% ofthecountry The

forests in Kazakhstamnevenlydistribued, with abouB0% ofthewood stockin the

northern and noréresernareas Forest area distributidoy administrative units shown

in Tablel, based on data frothe State Agencfor Statistics.

Table 1 Distribution of forest eeas(State Forestry Funds of 01 January 2009

Administrative area General area of the State Forests General wood store Land cover
Forest Fund (x10° ha) lands on root® (x10° m%) (%)
(x10° ha)
Akmolinskaya oblast 1.0 04 427 26
Aktobe oblast 10 0.1 10 0.2
Almaty oblast 5.0 18 387 8.0
Atyrau oblast 0.1 0.01 05 0.1
WestKazakhstan oblast 0.2 0.1 8.0 0.7
Zambyl oblast 42 22 34 153
Karagandy oblast 03 0.2 4.6 0.3
Kostanai oblast 06 0.2 165 11
Kyzylorda oblast 6.7 31 6.0 136
Mangystau oblast 05 0.1 0.1 0.7
SouthKazakhstan oblast 34 16 31 136
Pavlodar oblast 05 0.2 26.6 19
North-Kazakhstan oblast 0.7 05 54.4 54
EastKazakhstan oblast 36 18 1751 6.4
Republic of Kazakhstan total 27.8 12.3 380.7 4.5

NoTES (1) Standing timber stocks of 01July 2003

Figurel illustrates thaHaloxylonspp.occupies more than 60% in the general forest area
in Kazakhstan.

The generastanding woodtockamounts tB75.8 million cubic metresincluding 140
million m® of matureandovermaturewood. Despite considerable volumeswdtureand
overmature wood (38%which built up because dimited cutting of deciduous trees

and an interdictiomn coniferous tree cuttingndloggingfor industrial processing is not

a main objective. Since 199the officialannualwood cuttingvolume haseen redoed

from 25 million m® to 1.2 million m?. Forestryactivitiesin Kazakhstan shoulstresshe
resourcencrease and ecological potential of woods. The contribution of woodworking
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activitiesto the economy of Kazakhstan was onlye2 of the gross nationgroduct in

1990,andthatwasseveral timegreaterthan now. Insufficiently effective reproduction

and operation of woddnds demandthe introduction of morenodern approaches to
forest restoratiomnd management

Figure 1. Shares of various tree typiesthe forest area of Kazakhstan in 2008.

Haloxylon;
66,30%

Coniferous;
17,80%

Hardleafed;
1,10%

Softleafed;
14,80%

Table 2. GHG absorption by the forests in Kazakhstan.

Year

Stock (Gg COy)

2000
2001
2002
2003
2004
2005
2006
2007
2008

1961.1
1951.7
1929.4
1373.5
1884.8
1708.2
1557.6
1842.4
1961.3

The datdn Table2 show that forests in Kazakhstan represepositivecarbon stock.
According to the IPCC Good Practice Guidance (GPG) on GHG inventory in LULUCF

(IPCC, 2003) the estimations of GHG emissions and stocks eoerducted for two

categoriesForest Lad Remaining Forest Land (FF); and Land Converted to Forest Land

(LF).

In addition,emissions fronwildfires were calculated, although most of the fires in
Kazakhstan are not a result of human activitiesthey are tagninto account by th&®@K
Statistics Agency.Also, in theGHG inventory calculation®r the LULUCF sector in
Kazakhstanit was considered that all forests in the country are managed.
According to GHG Guidance for LULUGFE h e

for calculation of GHGemissionor absorption was chosen. Threegroups are:

approach

Coniferousi pine, fr, cedar, junipeand similar species
Softvooddeciduoud birch, aspen, aldemdpoplar
Hardwooddeciduoud oak, ash, maplandelm.

Haloxylon (saxaul) foresfs black saxali andwhite saxaul

Other wood apricot, skeleton, plum, apptese,etc.

of

a
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Bushes dwarfbirch, hawthorn and other bushes.

The basic source of the data on chainggood biomasstocksare results of the
inventory of woods in RK conductexeryfive yeas (data of the accounts as of January,
1 for 1988, 1993, 1998, 2003 and 2008). During the forest inverharyarea and stock
of growing wood 6the basidreegroupsby age grougTable3) is determined.
AlthoughHaloxylonspp.occupies more than 66% thie forest area (Figufg, they
represenonly 14.9 million cubic mees, or 3.86 of the wholestandingvood stek in
Kazakhstan in 2008 (Tab®), while mniferous and softooddeciduous tree®rmedmore
than 9% of the totalstandingvood stek. Thisis explained by thgreatemwood and space
density, and forest stock height of the latitéy categories

Experts from the Kazakh Forest Management Enterprise calculated a coefficibet
average annual gain of woptiomass equab 1.6 m*ha, dependng ontheshare of each
treegroup in the total wood sté&.

Table 3. The area (000 ha) and standing wood stock (million m?3) of the main woodland classesin the
Republic Kazakhstan.

Tree group

Deciduous Deciduous Haloxylon

softwood hardwood spp. Other wood Bushes

Year Coniferous

area  stock area stock area stock area  stock area stock area stock

1988 17375 2211 13033 1156 865 23 4812 9.7 439 1.0 14100 6.5
1993 18002 2404 14061 1233 953 28 50914 107 80.8 14 20688 7.0
1998 17190 2366 14305 1260 981 29 54214 102 825 15 26756 9.3
2003 16508 2286 14156 1311 1000 31 62528 152 1370 2.6 30945 110
2008 16060 2354 13780 1272 989 3.23 60880 149 1401 27 29632 109

DATA SOURCE Kazakh Forest Management Emtese

For the GHG emissions inventorytime forestry sectqrforest fires were also taken into
account. GHG emissions from forest fires are calculated as fire area mubiptiss
weight of the burnt wood arabplication ofcorresponding emission factofor each gas.
In 2007 the quantity of carbabsorbedy the forests of Kazakhstan were estimated
be 2335Gg CO,. GHG emissions from forest fires and wood cutting were4Gg CO..
Thus,there was 1842.&g CO, absaptionin the forestry sector. 12008 these values
were estimatetb 19613 Gg CO, absorption 398 Gg CO, emissionanda net gain of
19613 GgCO;, (Table2).

Figure 2 . 4Oz absorption(1) and emission(2) from the forestry sector in Kazakhstan.
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Figure2 shows the dynamics of absorptemd emission of C@n the forestry sectdor
1990 2008.Emissionsarebasicallyattributedto forest fires and decomposition of
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detritus associated with loggindstocks are connected with chamgabsorption of

carbon by elevated parts of live bioméss FFo category). Thus the c«
coniferous and softooddeciduous trees ttarbon uptake is about 80%.

The Lawoni About woods and wood pl antbamheso, and i
cutting downof coniferous andHaloxylonspp.plantings,which is positive for
preservation and restorati ormssaciatedvood s . I n th

programmé'Woods of Kazakhstanconfirmed by governmental ordsio. 542 of 14
May 2004 emphasis is placed on the implementattba complex of actions for
protection and reproduction of woods)dtheir rational us. The given measures,
undoubtedly, will lead to stalationand improvement ahe condition of woods in
Kazakhstan, espidly duringthe upcoming global climate change. At the same,tihee
issue of climate change is nditectlytaken into account in these documents.

Further climate change studies in Kazakhstan

During 2004 2007 further climate change studies were coretlwithin the research
programmeo f MEP. The r es e aiordiredgiohaécineate shargge, " Est i mat
climate change vulnerability and adafn of ecosystems and climatependat
branches ofheeconomy, as well as climate change scenarios developmentGiHGer
concentration increase in the atmosptiere Ad d i t i @mdinhate shange vieee s
conducted within the UNDP/GEF project on the preparation of the Second National
Communication (SNC) of the Republic of Kazakhstan to UNFCCC.

Briefly the results of these works are as follows. The observed annual temperature trends
for the last 50 years in Kazakhstan were positivereaing by 15°C. Taking into
account that thgreatemart of the territory of Kazakhstasmoccupiedoy deserts and
semideserts, their ecosystems and many ecansettorsespecially agriculture and
water resources, are very vulnerable to climate change. Angdalclimate change
scenarios based on global climatedelling further temperature increaswith no
significant gainn atmospheric precipitation may leadadrier climate.

In parallel,the climate zone boundaries may shift newdhd, andwheat yields may be
reduced more than by 2§ grassland productivity may leducedoy 30' 90%, and
sheep breding is expected to henfavourable

Some attention was given to reseairtb climate chang influence on the forests of
Kazakhstan. Thancontrollablecutting of wood forest firescaused by botlweather
conditionsandhumars; lesstreeplanting and forest rehabilitation workend damage by
insect pest$ all thesemay led toareductionin the wood resources of Kazakhstan.
Shifting climatic zones can lead to the destruction of wood ecological sygteeas of
particularforest communitiesould be reduced oevendisappear.

As a wholeresearchinto the effect®f possibleclimatechange irKazakhstan have
revealed a high degree of vulnerabilitytioé economy tadhe expected anthropogenic
climate change. Moreover, the expected negative consequences of these changes for
Kazakhstarfar outweigh thepositive.

Surface air temperature trends in Kazakhstan

Betweenl1936and2005 based orobservation dattom over90 meteorological stations
in Kazakhstanthe calculated linear tres¢h the mean air temperature time series tted
sum atmospheric precipitation show thi# climate of Kazakhstam theperiodbecame
significantlywarmer. Wintersin Kazakhstan are getting warmer, on averag8.5°Cper
decadewhile warning less in summerat0.2°C perdecade, implyingn generalan
overallwarming of 0.3°C perdecade
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Comparison of seasonal tresid different regionshows theeast shore of the Caspian
Seaincreasing by).7°C perdecadewhile the positive tendency in wintés less, at 0.2°C
perdecadg The number of hot daysiising considerably in the regions of Kazakh
hummocky topography2(4 daysper decadg but only 2.0 days per decadetlire district

of Mangyshlak. The number of cold days is decreasing in all regions of Kazakhstan,
especially in the west and soutbst of Kazakhstgrirom minus 46 daysto minus 77
daysper decadén the district of Mangyshlak.

In all regions of Kazakhstan there isegluction in thenaumber of cold daysyhile the
number of hot days in desert regions is increagingmporary tendency of extremely
high daily temperature has a positive character iKatlkhstan. Night temperatsrare
increasingconsiderablymore tharday temperature There are exceptions to this, such as
in the higherareas Kazakh hummocky topography, Gorny Altai and the district near the
Dzungaria Gates. It shows that nights (atswinter) in most parts of Kazakhstan are
warming and accordingly the daily armhnualamplitude of air temperature is
decreasing. In turrit indicatesdecreasing continentality of the climate of Kazakhstan.

Climate change scenario constructions in Kazakhstan

While developingclimate change scenasidive double models of common atmospher
and ocean circulatiowere usedandfive scenarios of atmosphierexhaust fumes
concentrationasgiven in IPCC The 1961to 1990period wasaccepted as the base
period.

Fromthe informationin Table 3, the worstprecipitationconditionsderive from the
fihar do whereby2085 tikere may be a naréind zonal shift o501 300km. In
this situationall the northerndistricts of Kazakhstan wilbein thesemiarid zone and the
semiarid zone willcover a very wide are®ther scenariogdicate much less of a north
ward zonal shift

Researclhinto regional climate change scenarios foe imsthe research on the assessment
of influences on soudinand easirnKazekhstan pastureadicatedair temperature
rising in all seasons of the year in this region.

Table 3 Changes inaverage annual surface air temperature and atotafprecipitation
accordi ngimé ai dntifiasrogoanarios of GHG concentrations

Scenario Climate characteristics 2030 2050 2085

Medium Chang inaverage annual air temperature 14°C 27°C 4.6°C
Change in total annugkecipitation +2% +4% +5%

Extremely high  Changin average annual air temperature 1211.9°C(1.3°C) 25i4.0°C(3.0°C) 5.7i8.0°C (6.2°C)

(hard) Change in total annual precipitation -2i +8% (2.2%) -4 +15% (3.7%) 8i 28% (6.5%)

Extremely low  Changin average annual air temperature 1.512.2°C (1.7°C) 1.6i2.6°C (2.0°C) 3.1i34°C(3.3°C)

(sof) Change in total annugtecipitation 0-8% (3.0%) -3i +9% (1.7%) -2i +13% (4.1%)

Climate Change Vulnerability Assessment

While SNCwas beingoreparel, additional researcbonsidered/ulnerability and
adaptatiorto climate chang

Spring wheat

The main district$or sown cerela are located inhe north of Kazakhstargnarea of
marginalagriculture. Everunderthe mediumscenario of climate changiere will be
worsening of the climate conditions for cultivation of spring wheat,dbald causea
sharp decreasin crop yield some25i 60% in Kostanay, Akmola and Pavlodar regions
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and 7090% in north Kazakhstamcreasedir temperaturewill have a negative
influenceon plantdevelopmentwhich will causea considerablelecrease ierop yields.
Grasslands

Under the mediumscenario of climate changéhe condition othe pasture area of
Kazakhstan will change for the wordee to reduagprecipitation.Thefuture of pasture
under the influence of climate change will be evaluatadrims ofloss andincreaseof
fodder cropsnsown areas. To 203Bduction will be of the order @0 t/ha,and 80t/ha
by 2085. Forsubmontangasturéand underthe mediumand hardscenarios foclimate
changeanincrease of fodder units from 61 to 1tllBacould occur annuallywith the
mainincreaseg60i 90%) in spring and earlgummerperiods.

Sheep breeding

Sheep breeding is theainlivestock sector in KazakhstalEconomic reasonied tothe
numberof sheepand goats in the republic decrggsfrom 367 head in1987 © 9.5

million head in199, although by2007they hadncreasedd 17.7 million head Forthe
last 40 yearghe average number of nqastoral days ithe cold halfof theyearfell to 6
days from 11showng the easing of shegmstoralconditions in the south of
Kazakhstan. Alg, the combination of avarming climate angdystematic organizesheep
breedingmayavoid significandecreas insheep produatin.

Water resources

As a result of climate change there will be increased requirement for water, nationally in
order to suppomeeds of the population and industries of K&stdn, and regionally for
neighbouring countries that depend heavily on water resources that originate in
Kazakhstan.Under the influence of anthropogenic change of climate the wedeurces
will increase inthe mountaindistricts while decreasingn agronomicdistricts.

Forestry

In terms ofpercentage of forest lankazakhstan standsw in thegloballist, although
thearea per person in Kazakhstan0.77 ha)is the same athe United States of America
and Malaysiaand more than in several East &pean countriedVith apossiblemove to
the southin mountain regionstheresistancef forest ecosystegimpliesecoclimatic
zonebounday disturbance. Thetemperature andumidity change may cause

unsutable conditiongor pine, fir, larchandcedar and thudead to changeis species
compositions, with an increaseless valuableleciduougrees and shrubs. mountain
regions the lower limit of sprucemoving upward byl 00" 120 m will give way to
decduous softwood speciesd fruittrees Fir plantings maylisappeafrom the territory
of Zhetisuiskiy Alatayand they willremainonly in a small areaf East Kazakhstan

This high vulnerability of forestry to climate change is explained by the ciranoss
thatthe main speciessuchas pine, ifr, cedarandjuniper, areat thesoutfernmostborder

of their areaand are very sensitive to temperature and humidity regimes. Junipers grow
onthenorthern border of theareaand also are capabbé reactng to changd climatic
conditions.

Climate change adaptation and mitigation policies in Kazakhstan

The Republic of Kazakhstan ratified the Kyoto Protocol in September, 266%tarted
actively participatingn the international negotiation process on cliengtange

mitigation and further GHG reductio@limate Change issues are considered a very
serious problem in the Concept of Ecological Security for PR0O25.1t implies further
climate change studies of climate tendenciesemsdssments ofimate chang impacs.
The Ecological Code of the Republic of Kazakhstan, which was accepted in January
2007, introduced accounting and control of GHG emissions both at the country level and
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at an enterprisdevel, with the goalof mitigating climate change impactsh& necessity

of adaptation to climate change is still not included in governmental legislation.
However, the development tife Adaptation Strategy of the Republic of Kazakhstan is
one important part of the Plan of Action of the Ministry of EnvironrakPiiotection-

Road Map for 2010. Since 20(Qazakhstan has been developing a strategy on low
carbon economic development.

The percentage ofvoodedlandin Kazakhstan includingHaloxylonspp. andbushesis

4.5%, while forests are only.2%. Neverthelesgjespite their small size, tlerests play
animportant role in soil protection, in climate and water regulation, water protection and
in recreationThe forming ofa propitious environmerfbor stable forest regulation take
onan important significance idimate change conditions.

Aiming atrealization of the governmental regulation of the Republi€aafakhstan

No. 319 of 20April 2007, theprogrammei Z h a s fol 2008 20d0was developed and
ratified, No.958 of 160ctober 20071t plansto create feests on 14380 ha, and set the
pattern for futurevork on forest protection arekpansion.

The problem of protecting, restoring and sustainably using the biological and landscape
diversity has been made difficult in the absence of scientifically graunde
recommendations and measures to protect and reclaim-afriddandscape diversities,

and the limited resources in terms of plantations and genebanks.

Review of status and work by national research institutions on
research for assessment of climate change

Currently,research on climate change in Kazakhs&govided in The Kazakh State
Climate and Ecology Research Institutethia State Republican Enterprise

fi Ka z hy dand inteeCdordinatingCentreon Climate Changevhich isanon
governmentabrganization (NGO). By order of the Ministry of Environmarerotection
betweer2004and2007 there \asresearclinto theinfluence of global climate change on
theeconomy and natural seurces.

The Ministry of Environmera Protectioris thenational athorized bodyf the

government, accomplishing regulation and irgectoral coordinatiom terms of
developingand realiing state policy in the sphere of environmental protection and nature
management regulatioNational projects in the sphere of cite research are

coordinated byhe Ministry, includinginstitutional and real sector projects, projects of
societl access to ecological information on adaptation to climate change and on GHG
emission reduction. The Ministry alsevelopdegislation forrealization of its

obligatiors under tle UNFCCC and the Kyoto Protocol.

Currently the Ministry of Environmeal Protectiorhas a programme «Zhasyl Damu>»
(Green development) for 2012014, the main purpose being to improve environmental
quality and to supgrt sustainable ecological development of soci@tye of the three
elementf theprogrammeidl Pr ot ecti on and r est oaddrdssedn of n.
transition to sustainable development, climate change, biodiversity savitigg eoih

land degradtion, areasf ecologicaldisaster and polluted territories.

St ate Republican Enterprise fHcolegy Kazakh St at
Research I nstituteo (KazNII EK)

One of the main tasks of SRE KazNIIEK issatisfyinternational obligations taken
underUNFCCCand other international agreements, as well as to fornmgsidment
government ecological policy in the spheréngiraneteorolog and environmental
monitoring. Since 20QKazNIIEK, by the order of the Ministry of Environmexht
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Protection hasworked on GHG inventory in Kazakhstan. The regutGHG inventory
is presengédto the government annuallgnd adds to theational report®n
environmental conditions in the Republic of Kazakhstan.
In the frame of climate change for 2010e Ministry of Envirmmental Protection
entrusted to KazNIIEK to develop the conceplow-carbon development arastrategy
on climate change adaptation. KazNIIEK is workafghis with thesupportof the
UNDP/ MEP project AStrengthenidewlopmanpaci ty i n
through integration of climate change issues into strategic planning in the Regublic
Kazakhstano.
State Republican Enterprise fiKazhydromet 0
Kazhydromet activitieselated taclimate change problenusclude:
hydrameteorologcal monitoring;
assessment and climate forecasting;
hydrameteorologcal mechanisms and climate change &tgd
long and shortermweather forecast methodsvelopmenand improvement;
researchinto climatic, hydrological, agriculturaind meteorological resrces and
changesunder natural and anthropogenic factensg

¢ complex studying of natural meteorological phenomena and meteorological

regime of the Caspian Sea, Aral and Balkhash Lake8aikonyr spaceporand
adjoining territories.

Kazhydromet provides systetic observationfom 251 meteorological stationghich
form the bass for climatic monitoring. There is a scientific brantttatprovidesclimate
research and its assessment, and also is wookisgenarios of climate change. The
scientists of Kazhydmet work on climate change vulnerability and adaptation
assessmenand bok part in the SNC preparation.
Non-governmentalor gani zati on AComodi €ai mabheC€hangeod
The NGOCoordinationCentre on Climate Change (C4g activein climate chang&orks
and is the firsNGO working in the spheref UNFCCC andhe Kyoto Protocol. C4 was
established in 2002. Specialists of C4 formed working groups on project realization in the
sphere of GHG reduction. It all@d a demonstratioim the community of Kaakhstarof
the possibilityfor realizng such projects, their benefits both foe individualcitizen and
for thenationaleconomy.
C4 operates aanindependenbrganization attracting financialgeurcesn order to
addresi a z a k h st a n 0 sal grdblerbsaHnvirenmentalpm@tection decisions are
impossible without corresponding legislative basend theCentreparticipates in
improving and harmonization tfielegislative basis of Kazakhstan to implement
obligationsunder international ecolazal conventions.
C4 supplies expert support to realization of the Kyoto Protoeahanisms. National
partners ofc4 are KazNIIEK,Kazhydrometthepublica s s o ¢ iKardgandarObldist
Ecol ogi c a b&nd dhesslehasnhéldnany seminars and meetsgn
environmental problems, particularly in the aoé@rotection ofthe ozone layer and
global climate change.
Public Association fAKaraganda obl ast Ecol ogi
The NGO Ec 0 mu z e i thecdlectpp anddisseminatiorof ecological
information in the territory of central Kazakhstan in order to improve the role of society
in decisiors on topical ecological problemsnd democratic processesdevelopment of
society. One of the main objectsEfomuzei isadoption of new effective etogical
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technologyincludingbuilding of biogas installation$n 2006A Ec o muz ei 0 or gani z i
first Central Asian conference sustainablenergy.

Institute of Botany and Phytointroduction of the Ministry of Education and
Science

In accordance witlglobal climate changé¢he Institute of Botag andPhytantroduction
works activelyon protectiorof biodiversityand further planning to provide research on
conformityanddynamic conditions of vegetae cover.There is aneedfor long-term
biosphee staionarymonitoring realization of permanent monitoring conditions of
vegettive covercoupled with observation @limate changeffects orvegetationThe
Institute of Botay andPhytdntroduction in Kazakhstadeveloped grojectfor ecolog/-
basedmonitoring of vegettive cover in globaktlimatechange

The necessary control database for analyses of anthropogenic changes in vegetative cover
and changes associated with climettenge could be developed on the basis of earlier
surveys of the biological pperties of the types of plants and vegetative cover in nature
and cultivationln thiscontext,the main value ofheresearch ishe amalgamation of data
from otherteans of researchersncludingthe Institute of Botayy foregry, agricultural
afforestaion, agriculture, grassland agriculture, pedology, plant physiology, Kazakh
Agriculture Institute]nstitute ofPhytophysiology, Institute oBoil Science, Kazakh Al
FarabiNational University, botanic gardeasdnature reserves.

Unfortunately today wehave no reliable methotbgy toassess climate change
influenceson the vegettive cover. Accordinglythe primary task iso elaborate
methodical approaches to the assessment of climate factor infu@rte dynamics of
vegetdive cover and to theiota as avhole.

The tend innatural resources and vedata coverchangs in Kazakhstan may be
considered aafastgrowing disaster. But Kazakhstan is not ready to assume the
measures to protect it, because mechanisms of changes auficantly undestood

and there is little or nmonitoring. It depends cmnumber of reasoncluding human
resources, economic conditions and finangialisionsfor research activitieandtheir
support bythe State Also there is no State scientifilicy identifying the direction and
work strategies concerned with global climate change.

Global climate changeequires thamonitoringof vegetative cover beraain priority in

the sphere of botaratand ecologicalesearch.

The Kazakh Forest Management Enterprise

The Kazakh Forest Management Enterprisestate institution under the Committee of
Forestry and Hunting of the Ministry of Agriculture. The main object of its activity,
definedby the Wood Code of the Republic of Kazakhstan, is working out a complex of
measures on maintenance and ratiosal offorestry and wood resources, optimal
reproduction, protection and protection of wobdsed on reliableformationregarding
wood resources. Realizationafelectronic databanén the forestund will promote
creation ofa state wood cadastre and monitoring of woods; to defitumesfor
sustainabldorest ug; actions for reproduction dbrests andcontrol of activitiesby
establishments forest management projects.

The enterprise conducts the state anting of the forest fundthe purpose of which is to
providestate bodieandinterested legal and physical persanith the operative
information on conditiornddynamics othe national foresund. The documentation is
updatecevery fifth year.Betweeneach fiveyear accountingannual accoustof the

wood fundare maintainedinder a special formatealdata).
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The enterprise plays an important role in forest management. However no activity related

to climate change impact and adaptationdwfar beemndertaken, andere is a lack of

information in this area. Carbon sequestration by the forests of Kazakhstan may be

significant because huge territories with trees arsidethe system of forest accounting.

Thereis a need to improve the inventory bktforests in Kazakhstan.

International projects

Amongcurrentinternational projects concerning to a certain degree climate change

impact issueghereisdJ NDP/ GEF project AConservation and

Biodiversity in the Kazakhstani Sector bEtAltatrSayan Ecoregi ondo. The m
objective of the project is to enhance the sustainability and conservation effectiveness of
Kazakhstands national protected areas systenm

approaches to conservation manageniefiicuses on several important economic

sectorsincluding agriculture (livestdcproduction, farming, fishengnd forestry in the

region. Although there are no direct indicatiofiglimate change adaptation issues, it

will undoubtedlyalsopromote adatation of these sectors to climate change impacts.

Another climate changeelated project iBeingimplemented in the frame tfie UN

Convention to Combat DesertificatioBince 2005the Central Asia countridsave

collaborated ira complexegionalprogmmmefi Cent r al Asi an Countries
Land Management 0 ( CAC prhgsjnmes Strengthepiongthe o s e of t
potentialfor sustainable management of land resources; mobilization of investments for

project realization on rational use, restonatamd prevention of land degradation,

especially for rural territories; increagestandard of life and their attraction to
programmeealization.

Projects on adaptation to climate change are implementeentlyonly in the

framework ofthe UNDP/GEF Srall GrantProgrammeSince 2009several small

projectshave beemealized athelevel of rural communitien water resources savings,

rational irrigation and horse breeding.

Less attentiomas been paitb issues of climate change impact on foresiny iés

adaptation to the expected climate. Themeno projects on carbon accounting in the

LULUCF sector.

Summary list of proposals to identify possibilities for
collaboration between FAO and national institutions and
specialists
Below isalist of propsalsidentifying possibilities for collaboratiobetweerFAO and
national institutions and specialists:
¢ Elaboratingmethodological approaches to the assessment of climate change
influence on dynamics of veggive cover andhewhole biota(Institute of
Botary andPhytointroduction with KazNIIEK)
¢ To develop a modern agaiimatic informational scheme to support food safety
andto decreas desertification processes on the arable lands of Kazakhstan
(KazNIIEK ascoordinator)
¢ Assessment of potential carbapake of forestin the Republic of Kazakhstas
a result ofreforestation and forest recreation on the land of the forest fund.
¢ Improvement in the system of carepootective forest belts and protection of
woods against fire.

h
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¢ Creation ofplantationtimberto increase the woel areas in operated boreal and

moderate woods.

Assistance to natural forest recreation for the increasing of forest care areas.

Actions for care of wood culture with a gaimthe areas of forests.

Reforestation and creation pfotection planting in desertification areas.

Preventve maintenancén foress.

Preservation of pine forests in the east of Kazakhstan tméet frompotential

climate change.

Improving forest exploitatiomnderconditiors of global climate change.

¢ Introduction ofa carbon accounting system in the forestry sector of Kazakhstan
on the basis of the state account of the forest fund.
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KOSOVO

Ergin Hajredini
Summary of climate change dimensions

Introduction

This report providea general descriptioof forestry conditios in Kosovo, as well the
impact ofglobal climate changen forestry.

Baseline data on topics suchfasest vitality, health and yieJall of which are important
to show the impact of global climate change on forest resquacesiot available. Only
oneinventory, with the primary objet of monitoring and assesg standing volume,
quality classes and yieltias beenindertakenin 2002 2003 coveringboth private and
public forest area This remains thenly availablenationaldata A second inventory
which was supposed to be undeemkvithin 5 yearscould not be done becauselatk
of budget. Thelataexistingon forestry incountryis insufficientto analyse change in
forest health, yield and mortality.

After 1999 forestry in Kosovo was supported tgriousinternational donorswith the
primary objectivs of institutionalcapacity building, orgamationand trainingReflecting
the recentonflict in the country, the priorésfor government institutiomwerein other
fields, such asnfrastructure, rebuilitig wardamaged hous@) andhealthconcerns
Apart fromlack of human resourcgémited budges precludethe possibilityof
undertalng research activities and monitoringthe forestry sector.

In 2006 the KosovoForestryAgency throughthe support ofthe Norwegian
Govermment developed methodology for preparation of management plange@rO
plars), where some 4000 ha of public forestsvascoveredout of the tota78000ha
The results show thextentof dead tregswhich is approximately 2% of total volume.
The reaoncould be eitheclimate changer inappropriate managemeiithe najority of
Kosovods f or e sothereisurgent needtfdn thirnimgeadtivities. Higke
densityin forests might be the reason for dead wdodhe absence of previous time
series data, noomparisorcan be made

Kosovo is a countrin development witla simpleeconomyAs the primary energy
source for the country is codiliture economic developmeistan beexpected tdead to
increasd CO, emissionsThere is nalata regating GHG emissions. The only data that
mightbe used aa source of information are data from 198989,but that isoutdatedn
view of the political, social and economic changes since fere is no study or related
research on this subject. Kosovaat aParty to UNFCCC.tlis crucialthat, in the near
future,Kosovo should establishkedyresponsible for policynakingandwhich would
be responsible faxctions on climate change

Kosovo has to start preparationasfaction plan for forest protdon against illegal
activities. With political changes in the counti§osovo haslsoto implement
responsibilitieghat derivefrom the Kyoto Protocol. Howevethis will require
strengtheimg of the orgarizationand human resources of institutipaadtechnical
capaciy building. Law enforcemeractivities will need to be supported by fusfdom
government angossibly also through international donor support

An immediatepositive impactvould derive frommeasuresuch asising biomass asn
energy sorce, an areavhere Kosovdas littleexperienceeven though there are plenty
of resources for biomass production. There is a big araestclassedas coppice
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forest which needs urgent treatment to impraxelity and optimie possible production.
The main products from this type of forest are small diantietderwhich can be used
for biomass production. To achieve tthest practices from other countrie=ed to be
introducedas well appropriate technologsince thee is no locakxpetise.

In the endthere isthe needo establiskaregular monitoring systensuch as national
forest inventoryto monitoradaptation tahe effects of climate change.

Current situation in forestry and biodiversity

Information about Kosovo

Kosovo is located isoutheasernEurope, and is characteed by its central position in
the Balkan Pemnsulaelng surrounded by Albania, Macedo(if&'R), Serbia and
MontenegroThe country is a geographical basiith a total land area of 1877 km?,
situated at an altitle of about 500n, surrounded by mountains and divided by a central
north south ridge into two subregions of roughly equal size and populétiemoys a
continental climatewith temperatures ranging fror80°C during the winter to +4@C
during the summr. Average annual rainfall is 72@m. In the western areas (Peja,
Gjakova) precipitationincreases to between 986d1000mm, while areas in theorth
(Mitrovica) andcentre and ast (Pristina, Lipjan) are considerably drieith annu&
average precifation of circa 600nm. Most rainfall occurs during the Majune and
OctoberJanuary periods. February, March and August are the driest months.
Kosovo has a varied geology that ranges in age from thePN#erozoic to the
Holocene. The geology is charexited by substantial structural features on a regional
scale, including normal faulting and thrusti®ypils are relatively fredraining and

fertile, with an average pH value of ®verall the conditions for forestry are quite
favourable, with no pronowed dry periods or other extreme conditions

Forestry and biodiversity

The national forest inventoryhich was completed in 2003, estimated the total forest
areato be 464800ha, or 42% of the land are&ome 27880ha are public foredands
and undethe control of the Kosovo Forest Agency (KE#hich is organized into six
geographial regions.The KFA has a regulatory function in relation to the #28ha of
private forestands.Broadleaved forest, created through natural seeding, accounts for
morethan 90% of the forest areaith the main species being oak and be&udniferous
forest, covering 7% of the total forest area, is dominatedibigs albaPicea abiesand
Pinussmp.

The total standing volume on public forestlamds estimatedte83.5million m* andin
private forests circa 19.5 million%rhe gross annual increment is approximately

1. 3m|II|on m>. The inventory estimated the annual allowable cut as being of the order of
900000m® gross correspondmg to 77% of the calculated increnwerthe areas

surveyed About 700000m?® would be harvested in high forest and about 2Q00m?® in

low forest. The main harvesting operasdm Kosovo are cleaning and thinning. Tioad
infrastructure is relatively popwith a lowroaddensity and lackf maintenance in recent
years. This has resulted in harvesting concentrating in areas with easy access and
increasingly the allowable volume is Iocated in remote aréasenaccess is difficult.
Official harvesting is currently some 2000m? per annumSince the war, the majority
of timber harvested is used flarelwoodand this is the main source of heafiagen in
some urban areashe demand fofuelwoodis currently great and some analysts estimate
that the national requirement is close tmillion m* per annum.
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Afforestation in Kosovo has averaged around Bd@er annum in recent years and is
mainly of coniferous specie$here is one forest nurseig Pejg under the control of the
Forest Research Institytehich produces circa 70000 seedligs annuallyThe main

species are pine®ifus NigraandPinus sylvestris)spruce(Picea abiesand Douglas fir
(Pseudotsuga taxifollaEach year KFA allocate some 10% of seedling production to the
private sector. Contirad plantingof coniferous speciasa future should beeconsidered

with regard to stability if climate changdfects ecosystems

To date the success of afforestation has at best been considered as mixed, whether
undertaken by KFA or the private sector.

A 2001 Forest Sector Study condtd that the annual value of products and other

benefits fromforestand f or est | and &0 ¥millioniTheatrrdne r ange o
contribution of the forestry sector to GDP is estimatdubaveen 1.8% and 2.6%.

The inventory estimated that some 40% of public forests and 29% of private forests have
been subject to wontrolled or illegal harvesting activitieBhe inventory results also

confirm expert opinions that coppice forest, especially public owned, is exposed to heavy
harvesting fofuelwood The results also show that many young and middled forests

are inurgent need of management interventions, ranging from cleanthgre-

commercial thinning to commercial thinning.

Forests are also a soumienonwood productsThese include wild fungi, berries, fruits,

nuts and the products derived from them (jamby, jplices, etc.), honey, sand, gravel and
stone/mineralsThere are also possibilities to develop hunting and-agneecatourism.
Forests are a key resource for the economic, social and environmentia¢inglbf the

people of Kosovo. A high proportianf Kosovods biodiversity is f
management will have a key future role in meeting Natura 2000 network requirements
under the EU Birds and Habitats DirectivEsrests are also diverse ecosysterhgy

provide a wide range of importanabitats, give shelter, reduce the level€6% in the

at mospher e, act as faddteteerdiversitymfghe tandscapeand ban ar
ultimately to the quality of life.

The multiple benefits of forests can only be assured if they are mawésgdg and in

line with principles of sustainable forest management (SFM).

Forest management

The management plans in most public forest areasdxpired and valid ones are

outdated. The ministry every ygaroduce new management plan®( appraximatdy

8 000ha) throughts own budgetbut budget limitations prevent more expansive plans.

In future years, as managemelars are prepared for the publicly owned forest areas, it
will be possible to use the datdowever,in private foresty there is laclof best practices

for forest management, evémughsome 406 of thetotal forest area in Kosove

private property

lllegal activities in both public and private forgate a big challenge for the future of
forestry.A nationalstrategyis needed tatopillegal activities and tdind the best

solution. Most old forest has been cut, whibkeaverage age of forest frothe national

forest inventory is between 4md50 years old. There is an urgent need for silviculture
treatment to improve the qualibf growing stock.

Since the main biodiversity in Kosovo is in the forésgexact location of biodiversity
hotspots is unknown. Those areas should be mapped with coordinates, after imgntory
them. This will help forest operator to payesfalattenton to those areas during

harvesting and extraction of timber from forest areas.
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Legislation and policies
The law that is in force and that directly affects the forest sector is Law N0.2003/3, on
Forests in Kosovo. So far the new law has been comgieedby seven Administrative
Directives, and a Wildlife Management Law. The new legisladiginesthe mandate,
responsibilities and tasks of the different actors involved in forestry. The new law
provides &asis for sustainable forest management and effifdesst land use. In
generalthe new law is built on principles of major global policies on sustainable forest
managemensuch asaprecautionarapproachconservation of biological diversity,
intergenerational equity and ecologically sustainable ldpugent,asset forth in Annex
Il to the Report of the United Nations Conference on Environment and Development
(UNCED) (Rio de Janeiro,i3l4 June 1992). Based on such criteria, all international
communitesof democratic society with a free market ecogaystem, includindpoth
developedanddeveloping countrieshouldtry to adjust their forest management
systemsA similar effort is proceethg in Kosovo.
According to the law in force
Aithe forests of Kosovo ar e insuchawayastoprdvideacsour ce. |t
valuable yield and at the same time preserve biodiversity. Forest management shall also take into
account other public interesis
The new law on forestry is gfreatimportance for the forest sector in Kosovo. The new
law incorporateglisclosure, transpareneyndsustainability in forest managemeas
well as new approaels and a moveoward free markeoriented economy in forestry
The main actorglentifiedfor the forestry sector in Kosovo ate Ministry of
Agriculture Forestry and Rural DevelopmeMAFRD) Forestry Department (FD) and
theKosovo Forest Agency (KFAWwith its regional and municipal units.
Other relevant stakeholddrsthe sector argariousNGOs (Association of Wood
Processors of Kosoyéssociation ofPrivate Forest Owneréssociation of Forestry
EngineersEraassociationEcological Association Prizreiunters’Association etc.),
Private Operative Contractors, Courts, Kosovo Police Service (KPSyyom produt
collectors and local communities
Stakeholdersactivities have been minimal until now, despite their role and
responsibilitiedo represent and address the interest of the members regarding sustainable
forest management through coordination, advice and general support in the interests of
the members at national level. They are at the initial stage of their growimd&o the
presentcircumstanceghey do not represent a strong lobby tetinfluencethe
decisioamaking process. The situation must be changed rapidly in the nea. futur
I f Ko boest ebwces are managed in a sustainable way, then it is possible to fulfil
most of the needs of populatiéor fuelwoodand possibly lumber as well (the needs of
the population for lumber woaate not known due to the absence of esgeasmenys
At the moment, domestic production capacities are not exploited as much as they should,
due to the lack of management plans and lack of road infrastructure, as well as neglect
throughlimited financial commitment to foresictivitiesby the gvernment.
One of the most urgent needs for the forest sector in Kdsto compog aiil St r at egy
and Policyon Developmenfor Foressd .  Du e t onytdvadopnheatisakegyonf a
the forest sector, many problems arisspecially for the departmeplianning
management, and problems due to the lacksrategyhave ramifications fothe whole
forestplanning and exploitation process. The cost of drafting managing plans, plans for
opening new roads, the inclusion of the needs and interests of theuoity) and that of
the woodprocessingsector, all of these problems are closely linked to the development of
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the forest strategy. Thus, MAFRD and KFA need technical and financial assistance
investors in order to develop a comprehensive forest grate
TheLaw onNatureConservation (2006/22) is the principal legal instrument that governs
nature conservation and biodiversity in KogoVhere are also other laws that regulate
activities related to nature conservation and biodiveraityst of relevant laws iggiven
below:
¢ Law on Nature Conservatiq2006/22)
Law on Protection of Environme(2003/9)
Law on Water(2004/41)
Law on Spatial Plannin2003/30)
Law on National P& Sharri Mountain (1986)
Law on Forests (2003/6), (2004/40)
Law on Hunting (2006/41)
Law on Fishery and Aquaculture (2006/58)
In addition therearea number of administrative instructions on:
¢ Evaluation of Environment Impact (No.09/20MESP)
¢ Form and maner of maintaining Central Register of nature csemation zones
(N0.04/2006MESP, September 2006 )
¢ Marking method of nature conservation zones (No.GM&SP, December 2006)
¢ Issuance of ecologit permit (No.26/05MESP, 07.11.2005)
¢ Licensing individuad and enterprises for drafting evaluation report on
environment impacts (No.03/200MESP)
+ Criteria for identification of water conservation areas and measures for
conservation of drinking water resources (No.13WESP)
¢ Implementation of Law on spatialgsining on main elements of plan content for
areas of special importance (No.2005MESP, 04.03.2005)
¢ Decisions on conservation areas (a total of 75 habitats).

Status of assessment and research on climate change

Capacity and research institutions

Kosovo goernmendl institutions donot havesufficientbudget and capagifor

monitoring forest resources farms ofimpact of climate change. Before 1999 in Kosovo
themain data collection for research purposes were done by forestry researchsnstitute
including inventory, health monitoring and other researcfonestry withinthe country.
Most professionals engagedtire activitiesvere fromthe Forestrylnstitute in Belgrade
which was the main body for data processing and data anaf\fer 1999therewere

few forestry experts in the country. Besitielack of human resourcethe Institute has
very smallbudget, andhe main activitieshave beeseedling production. During
reorganization ofhe Ministry of Agriculture Forestry and Rural Development
(MAFRD), there havalsobeen changes in forestry. Tod#g forestry instituteno
longerexiss. Most professional activities such as forest inventofprest management
planning are done by private professional companies.

There is one professional prieacompanyurrentlylicensed by MAFRDwhich

provides extension services FA. This company is specialized and well equipped
with modern technologysuch as Gl&ndremotesensing,with well trainedstaff for
inventory, management planning and monitgriTheir activities depenah thebudget
availableto government institutions, which sometime are very low.
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All management plans based e procurement law in Kosovo should be executed
though tendering with private contractors, as well other measkeasdtional forest
inventory or harvesting operation.
Projects and research
Forestry in Kosovo has passed through many challenges. Sincgdr@80resources
have been overused’he same situation continued during and aftegwar. Most forest
operatons were inthe most accessible areaghile remote areas with no road accesse
ignored
There have been some investmentainly in increasing technical capacitiésit no
majorinvestmentGovernment institutioshavevery little budget to support festry,
which means forestry is not a priority.
Within thelast 10 yearseveral projects have been implemeritetthe forestry sector to
improve managemeribased on EU standardecluding:

¢ Emergency phase in Forestry (192003)
National Forestnventoy (2002 2003)
Forest management planning with GIS (208ghtinuing
Sustainable forest management
Forest certification (200&ontinuing

¢ Forest Industry Challenges of Development and Balanced Use
Emergency phase in forestry
Through FAO aftethewar in 199, anemergency phase in forespyojectwas
implemented The objective wak supportkosovo in establishing government
institutions and reorganizirtipe forestry sector in Kosovo. The other outputs of this
project were preparation afforestry law as wll as legislation omunting. This project
supported the drafting of forest policy and strategy, while the hunting strategy has been
finalized and approved.
National Forest Inventory
The National Forest Inventory was undertaken during the period 2002 through
FAO with Swedishgovernmenfunding It provides valuable infor
forests in terms ofl) ownership and location2) forest type and specie$) @rowing
stock and increment4) treatmentequired(e.g.thinning), and &) allowable harvesting
levels. The dataalthough collected six years ago, still represents the most up to date and
comprehensive data available for both public and private folegpast dataat national
level wasderived frommanagement plang) the absere ofany national forest inventory
database. The aim of this project was to estahligigularly update inventoryto be
taken &ery5 years, but thidid not occur, primarily because there was no budget
provision for the activity and it was regarded &kow priority. Continuing the national
forest inventory will help government institut®andprivate businegsto know what is
happening in the nationfdress, what potentials for income are and how natsitgeing
protectedBased ora national foresinventory in 1/3 otheforest area in Kosovadllegal
harvesting is a challenge for the country. Inventeoyld provide updated information
about forest protection and health monitoring isitaken furtheras was planned. This
inventory forthefirst time in Kosovo inventoriedlsoprivate forest aresa
The inventory methodology should be updated to incorporate daténghine effects of
climate changancludingspecies distributiorfprestvitality, mortality and yield. The
inventory permanenisnple plots should be reguladyaluatecandshould be funded
throughthe Kosovo budget or internationdbnorsupport. This is only way to buikal
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forestinformation ystem in Kosovdhatwill provide data for national and international
needs.
Forest ManagementPlanning with GIS
The last forest management plans in Kosareoeproduced in 1996 bthe Forest
Researchnstitute in Belgrade. After the watue tonumeroudegal and illegal activities
the forest situation has changam@sticallyand most forst management plamsve
becomeoutdatedThere wasan urgent need tapplymodern methodology for forest
management preparation. This new methodology has to incorporate advanced technology
beyond inventorywhich will help KFA advance use of those plabDsie tolimited
capaciy in Kosovq there was a need for outside support.
Through support ofhe Norwegian governmengp r o j Ferest mafiagement planning
wi t h weslstardedThere is only one private company in the coumtity the
capacity to produe management plaapplying the newnethodology. Théinistry
every yeapreparesiew management plan®i approximately 00 ha)with its own
budget but does not have resources to cover a greater area
In private forest (some 40% of total forest areKosovo) there is a lacdf best practices
in forest managementhere are no anagement plans for private foreseas andhere
is an urgent need to support this sector wiinagemenest practices.
Management plan methodologyniew very modernincorporaing all concepts of
sustainable forest management. All data collected and final managemerarplan
availableasdigital GIS andas hard grinted copy. In addition to growing stock, all trees
cut illegally areestimated anslolume calculated fathelast 5 yearsDeadstanding
timbervolume isalsocalculated. The new management planning methodology gliffer
from theold system, which makesimpossible tacompae data toassesslimate change
impact.Areas of igh conservation value, water resaesandanimalhabitats are
recorded andelineated on thmaps.
Sustainable forest management
The main objectives of this project were to:

¢ introduce forestation at community and household $gweediversify rural farm

activity;

¢ develop commercial forestr management within Kosovobds n

¢ define areasndzones matching Natura 2000 criteria;

¢ support the implementation of new legislation on wildlife management and

hunting; and

¢ support the establishment of a silvicultural thinning programme.
This project was supported by EU funaeghere the best practices of EU forest
managementave beelntroduced. Beyond best practiceforest management
biodiversity and potential for wogdiomass hee been analysed. The period of this
project was short antthere is need for continuation afrse activities to improvéhe
current situation inheforestry sector and environment. Most components of this project
are linked with climate change.
The projectds terms of ref eowedurmsedorcl uded af
degraded land. In a country which has 42% forest cover (cf. EU average of 34%, Bulgaria
33%, Britain 12% and Ireland 10%), afforestation should perhaps not be given high
priority. Additionally, the reductiorin traditional grazing has metthat areas are
becomingeforested naturally by native trees of local provenance.
It takes at least three years from planning an afforestation programme:(p&aming,
collecting, and treating seed; years 2 angr8wing the seedlings in the nurgeand
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years 3 or 4undertaking afforestation activities). The project was only of 2 years
duration, so it was impossible to plan and then grow suitable seedlings in the forest
nursery. In the project design there was no budget to allow for perchsgedlings from
outside of Kosovo.

The Indicative Forest Strate@irS) prepared by the project identifiedainly species for
afforestation differentrom those grown in the KFA forest nursery and Peja. The IFS
approach was to identify the right speciesdianting in the right places. Due to the time
lag, the afforestation undertaken by the project had to beudidiméng species available

in the nursery in Peja.

However, the project still managed to establish the methodology, undertake planting with
private land owners, prepare training materials, train participants and to identify the
changsin practice and investments required for the nursery.

Since in Kosovo most rural areas are using woodddirig during winter, there is
pressure even ithe national parls. Several meetings with relevant stakeholderdwith
institutions responsible for management of protected areas have shown themake to
available ssupplyof fuelwoodfor communitesliving in national park The main

activities will be within the sustainable use zondarvesting operatigwill be orientated

to a mixed species, more natuapbroachwith selectivesilviculture treatment to make

the forestess susceptible to the effectsiahd, snow angbests and diseases wellas
enriching biodiversity in the forest. Through these activities there will be benefit for
communitythrough bothob creation anduelwoodsupply.

The sustainable management forest prograndeatifiedalack ofthe scientific data and
expertise required to idéfy Natura 2000 sites. Based on existing data sets and research
the project has significantly increased awareness of Natura 2000 in the relevant
institutions and with stakeholders. At the same tiangood start has been made with
identification of hotspt sites. Howevemow the hotspot sites have been identifibére

are a number of steps that need to be taken in terms of undertaking the necessary
scientific surveys and establishiagature protection systeaonforming tointernational
conventions ath agreementge.g. UN Convention on Biological Diversjtthe Berre
Conventionthe EU Birds and Habitat Directives). This will hé¢gestmanagers to pay
particularattentionto the sites when they undertake forest operatidhe Red Lisbf
specieqedaling protection has been identifieat Kosova

Almost 60% of theforest area in Kosovis coppice forestas a result afoppice rotation

for fuelwood. The quality and production potential of those forest is not used. They are
characterizethy den® stamls (>10000stems/ha). Increment aly 1.3m?ha, wheras

the soil quality providethe patentialfor better increment and better quality production.
Most activitiesin this type of forest are prommercial thinningwhich needs

investment. The activits were organized withe adjacent communitieds payment for
thinning, the product extracted fratime forest was given free to the people. This is awin
win situation: the forests benefit from the silvicultural treatment, and the people benefit
from thefuelwood(thereby reducing demand for illegally sourced supplies). More than
100000haof forests needs such thinning activities. Takirg oonsideration the amount
of illegal harvesting, the product extracted can be used to supply the community with
fuelwood orfor biomass production. Implementation of thinning activitietharest of
theforest area requires both staff and financing.

Thinning of forests will increase tolerance to drought and resistance to wildfire or pests,
contribute tan situ genetic conservation of species, assist migration of species to suitable
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habitat, provide wildlife corridors to facilitate animal migration, and contribute to
improved hydrology.

The potential of many National Forests to store additional carbon over thesto
mediumterm is limited because many areas have too many smallrirakig forests
more susceptible to wildfirggestsand disease. Management activities can reduce the
number of small trees, allowing the remaining trees to grow larger, imgresosystem
healthand reduce the risk of damaging wildfire. Several policies and strategies, such as
the Restoration Policy Framework, provide guidelines for managergever,the
management practices designed to restore forests and grasslands andqnotectites
(through thinning, fuetood supply, andcontrolled burninyare likely, at leash the
shortto mediumterm, to reduce total carbon stocks below current levels. However, not
taking action to improve ecological health vghobablyresult in subtantiallylower
carbon stocks and substantially increased carbon emissions in the fiauesals of
severe wildfirs and losses frompestsand disease.

Forest certification (2008 and continuing)

USAID, Kosovo cluster business support project, gimain objectivebeingsupportto
private businessin Kosovq found that secondary wood processimgheprivate sector
needdo certify productdor exportto EU countries. In 20Q8he projectstarted initial
activities toward forest certificatioin close cooperation with MAFRBndKFA. The
main activitiesso far have beetnaining of local Kosovo expertandorganized study
tours in countries where forest certificatignn place. The working body is established
and this year they we planning tdake real action for a pilot areahich can be
extended tother forest areas in Kosovo.

Proposed areas for cooperation

List of problems
Based on previous studies ahé current situation in forestrghe main challengesre

e lllegal harvesting operatis (of the estimated.2 million m® of possibleannual
harvestin% potentiaKFA is taking 250000m® legally, while more than
500 000m” are cut illegally.

¢ Law enforcementywhichlagsfar behindin terms ofimplementation othe
forestry hw and other las inthefield of environmental protection

¢ Developng a strategyapplyingEU standards, with participation of local
communites NGGs and other relevant stakeholdef&e current draft forest
strategy and policy doe®tinvolve local communiesandther interess are not
incorporated

¢ There is no stratedyr climate changassessmenthe governmeninstitutions,
as the central main power, ignd&0s and communitiesThis is obvious when
looking at their contributiorio theforestry sector and envinonengl awareness
Until the Governmensigrs the main conventions for nature protection amaks
activelyto decrease pollution itme country, the situation will remain the same or
worsen The initiative to builda new power station shad noenvironmatal
impact assessmerand has ignored theomplairis of NGGs and communities

¢ Kosovo ha notsigned the Kyotd’rotocol,and this should be done as a matter of
urgercy.

¢ There is no institution responsible for monitori@Gs,and advisingn
protection ad redution of gas emissions
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There is no available data for gas emission and pollutitimiocountry
There is neetb adopt a suitabliegal framework
Thereis nostrategy or action plan for reducing gas emission
Alternative energwpplications ar@oticeable by their absence.
Areas for potential international cooperation
Activities where FAO ould contribute to improvehe current forestry sectaituationare
to:
¢ Help Government institutions (MAFRD, KFA, MoSP), to identify possibleaion
sourcesn EU andelsewhere for activities relatéd climate change
e Supportanational forest inventorygndupdate methodologghrough
incorporation of attributeor monitoring climate change aiitd impact on
forestry
¢ Design a project for carbon sequestratiwhere spcial EU funds availablecould
be used to support afforestation of abandoned Jasgecially areas that are
marginalfor agricultual production.
¢ Help MAFRD developabetter forest strategy and policy withoad participation
by stakeholders.
¢ Developa strategy for reducing illegal and uncontrolledvestingactivities in
forestry
¢ Helpgovernmeninstitutions toparticipate fully withcountriesthat havesigned
the conventionor nature protection.
¢ Help ministries tgarticipatein internatimmal conferences, which will contribute
to improving theKosovo professional environmeintterms of knowledge of
currentproposals and actions in world.
¢ Identify sources dfunding for professionals in Kosovio take postgraduate
studies in EU countrie3his could be very helpful for Kosovo if FA@ould
provide scholarshipfor one or two RD students to undertake reseairtio
climate change monitoringvhich will provideinformation for Kosovo.
¢ Establishacoordination body relate climate change,dsed orthe Kyoto
Protocol
¢ Developaregistryof GHG emissions
¢ Develop armassessmerdf air pollution emissions for 19851990, in accordance
with the Kyoto Protocol,using IPCCmethodology fosix economic sectors.

References and source documents

Foredry law.
Fi nal report fASustainable forest management
Final report iNati onal Forest Il nventory Proj

Strategy for environmental protection
kos.rec.org/albanian/pdf/fSTRATEGJIA%20E%20KOSOV%CBS%20P%CBR%20MJ
EDISIN.pdf

Kosovo action plan in environemt 2006/ 2010
kos.rec.org/new/rec/uploads/files/PKVM.pdf

Report on environmental situation 200@007. See:www.ks-
gov.net/akmm/dokumente/Raporti_Gjendjes_se_Mijedisit.pdf
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Report"Kosovo and climate change, problems and challenges for fuldmekshop in
Prishting 28/ 29 April 2009, organized by UNDP & MoSP

Annexes

Institutional framework and nature protection
The current institutional structures for environmental protection are evolving to meet the
particular national circumstances of KosoWhe ministies and agencies with
competency for aspects of environmental protection and management are:

¢ Ministry of Agriculture Forestry and Rural Development (MAFRD)

¢ Kosova Forest AgendKFA)

¢ Ministry of Environment and Spatial Planning

¢ Kosova Institute for Nane Protection (KINP)

¢ Institutefor Cultural Heritage Protection
Nature protection areas
Law on Nature conservation (2006/22) Article 16 stipulates that nature conservation
means series of measures required for maintaining or restoring the naturas lzatuita
the populations of species of wild fauna and flora at a favourable conservation status.
Nature conservation is a strong instrument for protection of nature heritage values and
biodiversity. So far, 68 nature sites are protected, and 195 new sit¢ifiéd for
protection. Protected sites cover an area cf3Wha (4.256 of Kosow). Therearel
National Park, 11 nature reserves, 52 nature monun&ptstected landscapes and 2
park forests.
Areas proposed for protection
Kosova Institute for Nater Protection (KINP) identified 195 sites of high conservation
value in 20002005 and proposetiat theybe protected.
The initiative for establishment of second National Park in Bjeshket e Nemuna was
launched in 2003. The proposed area spreads ov@@ia and the legal procedure for
its establishment is ongoing. If this agins protectedstatus the total protectedrea
nationallywill extendover 10% of Kosoe.
Protected areas management
ThelLaw on Nature Conservation, Article Istipulates thathte objectives of protected
area management axe) scientific research(p) protection of wildlife, habitats and
ecosystemg(c) protection of genetic diversityd) protection of environment services;
(e) protection of specific characteristics of natarel cultural heritagdf) tourism and
recreationyg) education and public informatioth) sustainable use of resourcasd
(i) protection of cultural and traditional features.
The National Park Directorate with its HQ in Prizren mandlgeé S h a rurnit aNon 6
National Park Thed G e r Regianal Park is managed by public enterprise Hortikultura,
whereas Gadime Cave is managed by a Iloalys not supervised by thgovernment
Management of these institutions needs substantial strengthening.
Other reseves such as Ropsit Peak, Gubavc, Gazimestan, Kozhnjer, Prelep Mountains,
and Bifurcation of Nerodime River, Kamilja, and Regional Park Mirushee neither
managing bodiesor management plans.
ASharri M\@atiomat Park n o
The national park was eslashed in 1986, andovers39 000ha. The Parlextends over
themunicipalitiesof Prizren (19500ha), Shterpce (1810ha), Theranda (230ha) and
Kacanik (1560ha). The Park is famous for its botaaljdaund, ecological, touris,
recreatiomal and citural values. Sharri Mountaitme habitat of aery important flora
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with 86 species declared as important national species, 26 considered as threatened, and
32 included in the Red Book of European threatened sp#oias beconsidered aa
centre of dersity intheBalkars and Europe.
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KYRGYZ REPUBLIC

Elnura Zholdosheva

Review of the existing information, policies and proposed or
implemented climate change measures in Kyrgyzstan

To datetherehas beemo targeted research on climate change impadorests and
wooded areasf Kyrgyzstan There has beamo study ofclimate changeonsequences
for forest functionsuchas productivity, survival ability or loss of plantations, as there is
hardly any scientificaljbased information on this topi€he only work in this direction
was performed within the framework of the National Communications on climate change.
The mainproblemsrelated to climate changee clear in the countrgecrease
productivity in agriculturedecreasevater supply, increasl danger of extreme
meteorological eventgcosystendestructionand increased danger to the health of the
population.
Realizing the extreme importance of the climate change issue, the KBegyblic
ratified theUNFCCCin January 200and the Kyoto Ratocol in January 200&fter the
adoption in 2001 of the Law on tiRatification of the Framework Climate Change
Convention of the UNadecree of the Government of the Kyrgyz Republic was adopted
AOn the Execution MeasuresCohvehei énametwbhék
In accordance with the Decree, the State Agency for the Protection of the Environment
and Forestry of the Kyrgyz Republic is the responsible executive organ that implements
the obligations of the Kyrgyz Republic under BBICCand tke Kyoto Protocol.
Being a Party to the Convention, Kyrgyzstan periodically submits reports to the
Secretariat of theINFCCC providing acomplete assessment of the modern state of the
country in relation to climate changaipplyingthe following informaton:

¢ National condition

¢ Inventory of the anthropogenemissions from sources afHG absorption by
absorbers.
Base scenarios
Vulnerability assessment to climate chareyed adaptation measures
Measures aimed at climatbangempact mitigation

¢ Miscellaneous information on reachittConvent i on.bs objectives
Having ratified thedJNFCCCand the Kyoto Protocol, the Kyrgyz Republic moved to
practical actions in the sphere of climate change. Since then, in accordance with the
requirements of the internatial agreements, number ofictive measurdsave been
taken in the Republic:

¢ A detailedsurveyof sources of5HG emissions for the period 1902005 has

been completed, i.e. the assessmetht@R e pu bl i c6s i mpact on cl i
has been performed.
¢ Thexpected climate changes for all of the

prepared for the period 10Q

¢ Qualitative assessmeaguf anticipated climate change impactbanade in
different spheres, such as the condition of surface water resources, the gonditio
of glaciers, biodiversity, forest resources, agriculture, health of the population,
andclimatic emergencies
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¢ Measures have been taken to adapt to the expected climate chaniges and
mitigate climate change impact.

The Second National Climate Change @aumicationof the Kyrgyz Republic was
preparedandapproved byGovernmenDecreeNo. 274 of 6May 2009 The
vulnerability and adaptation issues of climate change in Kyrgyzstan were outlined. The
analysis of the Second National Communication results weeessfully presentetd
the UNFCCCat itssessiorin Bonn in June 2009
Kyrgyzstan has made an important step in the creation of the regulatory and legal bas
for execution of obligations under tktNFCCC Specialists of the State Agentyr
Environmenal Protection and Forestry of the Kyrgyz Repubdigether with UNDP
experts developed a Law fAOn State Regul ation
Absor pt i ovhichwasladopted die national parliamert 2007.This Law
creates the necessdegal bass for the implementation of the state climate change
policy.
By supporting global ecological efforts on climate change prevention, by Nad@81
of the President of the Kyrgyz Republic, dai&dJune 2005the National Committee on
Climate Clange Consequences (NCG@3s establishedndofficially registered at the
CDM Executive Council at the SecretarialéIFCCC In accordance with the
requirement of the Executive Council of the CONMCCC is led by the manager of the
state executive bodysponsible for the execution of obligations under this convention.
The main objective of the NCCC is the coordination of national aet¥ir the
execution of the ReUNBGCC and the KyatdFrotogpht i ons unde
According to theSNCassessmeron climate changdy 2100 there will be practically no
glaciers and snowfieldhe ruroff from which arethe main source of water for rivers.
This forecashas implications fothe condition of water resourcisthe entire Central
Asia region.
The results of the studies conducted during the preparatidimeoFirst and Second
National Commitmentshowed that over the lasgnturythe air temperature on the
territory of Kyrgyzstan increased by 0@ This is higher than the average watdnge
of 0.6°C.
Information on forestry-related projects
The study of climate change impact on the forestry of Kyrgyzstan within the framework
of the National Communications WNFCCCresulted in thénformationon Kyrgyzstan's
forest sectoconsidered below.
Ashortdescr i pti on oférestisegtorgy zst ands
The forests of the Kyrgyz Republic are the property of the Kyrgyz Repablic
according to the Forest Cad®ave the status of protected natural ar€hs.forests form
a unified State forest fund that includexh areaactuallycovered by forest as well as the
areaghatarenot covered by forest but designatedffirestryneeds.
According to themost recent official assessment (1 January 20@8)otal acreage of the
State forest f un 88X0hh maudirsy 931D®hacoveredby t o 3
forests.Forestscoverd . 6 % of t he R élpeadmbinatiod aiverticar r i t or y.
zonation and a variety of climatic zortesve resulted iconsiderablaliversity inforest
forming species in the forest reses\andhave also led toather low forest coverage of
the territory.
Kyrgyzstan is a country witlimited forest coverandthe forests are unevenly distributed
overthe country. They have primarignvironmeral functions and serve as natural
reserves.
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The forests of the Kyrgyz Republic ademinatecby four species: walnut (43100 ha),

spruce (12400 ha), juniper (archa tree) (30 hg) and inundgable (48300 ha)

forests.

Pistachio and almond plantations grow over the dry piedmonts of the Fergangley r

and higher, aanaltitude of 13001800m, whileover the slopes of Fergansky and
Chatkal'skyridgesthere spreads a solid mass of walnut forest, located in the Zhalalabad
and Oshsky region3he Circassian walnduglans regid..) is the most valude

species among the great variety of tree speai@s is the dominant species in the walnut
forests.

I'n the northern part of the country, in the
the Kyrgyzridge,the forests are formed predominantly barfshan sprucéPicea
schrenkiandrisch. & Mey.).Its total acreage equals 1280 ha,or 13.8% of the entire

forest acreage of the Kyrgyz Republic. The spruce forests are located on the steep slopes
of the mountain rangegherethey attenuate erosion pessesstabilizethe soilagainst
mud-andstone landslides, regulate mountain river runoff dinelct surface runoff into
subsurface runoff.

The juniper(locally calledarchg) forests andhe associated dwafidrms are of extreme
importance. Archa forestare widespread thedryer and harshr conditions of the Altai

crest and coveB03500 ha,or 32.5% of tec o u nt r y dse lafgest aeeastofsarcha
forests are concentrated in Oshsky and Batkensky regions on the slopes of the Turkistan
and Altai nountain ranges, bittis also found extensively in Zhalalabadsy oblast, in
Chatkalsky, AlaBukinsky and Aksyjsky regions.

The archa forests are located on steep mountain slopes and they perform important water
regulatbn and wateconservatioriunctions,preventingsoil erosion and preveng mud

and landslideswhich have been theauseof severe disasters andvastation

The inundéable forests in the mountain regions are located along the bottomland and
shores of large rivers: Naryn, Chu, Tyup, Talissamyr, Dzergalan, Yassy and along

many small riversoccupying about 4800ha (5. 5% of t heSudkepubl i cds
forests typicallyhavewaterconservatiorfunctions. The natural content of the bottomland
forests depends @peciesadaptiveness tthe environmental conditionand on

competitbn betweerspecies. In the mountains, along river shorescardkltas the

vegetation grows in the form arrow,broken forest strips, which frequently form

riparian woodst(gaig consisting of black poplgPopulus nigrd, Asiatic poplar

(Populus diversifolig European willow $alix albg, grey poplar $alix cinered, oleaster
(Elaeagnus angustifolla tamarix Tamarix laxg, seabuckthorn Hippophae

rhamnoide} Elm UImusspp.)and poplar forests growalg the shores of the Talas

river.

The combination of various species forms a wide variety of forest ecosystgmarcha

and spruce in the highlagdvalnut species in the mithountain rangeandbottomland

(tugai) species in the lovill terrains. Thearcha and spruce forests are the most

widespread (about half of the forest acreagéglnut species occupy about 10% of the

forest land. The most widespread tree and shrub vegetation types in the Kyrgyz Republic
havealow biomass growth coefficientandi s i s why the Republicds
potential through the expansion of its forest cover is relatively low.

The national forest cover expansion poterdgsgvaluated by expershowswide
potentialrange The most realistic assessmenthiattheRe pu b |l i ¢ 6 scolldor est cov
expand byp to 8% which wouldmean that the additional yearly accumulation of carbon
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in the forest reservesould be abou?84 Gg CO,, basing thecalculationson The IPCC
guidelines for th&e. ULUCF sector

The impact of climge factors orfruit-setin the walnut woods and other forests of
Kyrgyzstan has not been sufficiently studigte climate assessment, based on the
connection between environmental factors faiiing, in particular, allows ideniifation
of specificprefrequisites for increasdruiting and seed set, affior the credon of
artificial stands.

Vulnerabilityas sessment of Koyestgyzstanods

I n the age structur e sprhatuteimededinng slands pr&ailp u bl i ¢ 6

This applies to all théorestareas The gradual transition trdrfrom one age group to an
older groupcan clearly bebserved. Howevebecaus®f changeo the forest acreage
and natural forest renewal, thereage ofoung plantations remairssable

It should be noted thait the present time the age structure of the Kggyza nds spr uce

forests is skeed; matureand declining stands amount to more than 402he next 20

to 25 yearsbecause of forest aginmatureand declining standsge groupwill occupy

more than 50%fahe acreageandtree losses in the spruce forests will increase because
of tree dieoff.

Spruce forests

During the vulnerability assessment of the spruce forests that occupy the mountain range
from 1600 up to 290fn above the sea level, we have to take consideration the
changes of the temperature gordcipitation patterns related to altitudinal change

When considering the spruce forestticalrange there issignificant vegetation
distributionand lack of homogeneitfonsiderable acreage &ken by steppe/alleys
andscrublandsSometimes this vegetation is secondary and it appeared as the result of
forest harvesting, but in the majority of cases those are native vegetation types.

The spruce forests, growing in general on the slapsnorthern exposurere
characterized by relatively high moisture cont&ptuceis considered moistureloving
speciesWeak trunk cleaning from t thaletstipaughc e 6 s
verylittle precipitation. Thus, at 2008200m, as thdack of moisture and significant

heat amounts are present, the spruce forests acreage amounts to 5.2% of the total
plantation acreage. These altitudes exactly match the forest range with insufficient
moisture contentt is quite probable that the spruagdsts acreage could be much
greater here, but because of forest accessibility it is decreasing because of wood
harvestinglivestockgrazing, etc.

Thus, if undepresentonditions the restricting factor for spruce forest growth at low
altitudes is insuftient moisture content during the vegetatperiod, therathigher
altitudes it is the winter conditions that affect its growtks temperature increasdsy

2100 this factor will levebff at high altitudes.

Spruce digribution largely depends on moistilevelsand it shows that although the
spruce is well adapted to aridness, it is still a moidiwimg speciesWhen the
temperature increasdbelower boundary ofpruce forest wilascendy 150 200 m.

Archa (juniper) forests

The archa (juniper) fests, which were widespread the plains of Central Asiare now

a narrow, thinnegut band, located on mountain slopgaltitudes from 1200 to3200m
above sea level. Over the last 25 years, the archa (juniper) forests dasdigénished

by 18% ad the rate of degradation has reached 0.8% per year. The acreage of
sparsely closed stands increased by 81%500 ha), andsoil erosion is increasinghere

94

br ¢



is no doubt thaavalanchesnd mud slidef recent years hawause tremendous
damage tdahe national economyndthe decreasi soil water content can be largely
explained by the reductidn mountain foregtand by thé deterioration.

The degradation of the mountain vegetation is accompanied by the progressive
aridization of the slopeqd overall climate aridization. According to the existing data,
over the last 25 yearthe desertification border advanoegtticallyinto the mountains
by 500m. A number of southern serdesert and desert plaritaveappeared hernat
previously were oknown

In the opinion of the majority of the researchers, the medsons foforest degradation
are:(a) industrial wood harvesting and wildfires in the pdisj;intensive and increasing
livestockgrazing over the entire arg@) population andivestock growth in the
mountain regionsand ¢l) increased recreation.

One effect of the increased summer temperatures is that the archa forest ecosystem will
gradually move higher, and by 2100 could beiZB® m higher than present.

Walnut Forests

A forest retoration plancoveringforest restoration and forest developmevds
developedo take account dhe probable global climate warming atheé effect orforest
growing conditions for each of the walnut foregibsystemsThis plan takes into
consideratiorthe range fronarid lowlandup to moist slopesindassessesultivating
walnut trees as well as other useful species, suchpgde, pear, quince, jujube, plum and
almond.

Analysis of the bioclimatic potential in the changing climate conditions foiotiestf
ecosystems shows thae considerable increagevaporation in comparison with
precipitation resultsniworsening of the natural huniig regimeof the piedmont
territory. We can assume thregCO, content increasdn the atmosphere, the wetizore
borders will shift upwards, in general b§@ 200m, butin certain locations by 40
Thus, if at altitudes of 140@300m in the soutlwestern region in the weNateredarea
(walnut forests) weeeincreased bioclimatic productivity, then in the dtgppe and in
the semidesert areas at 800400m, typically withpistachio and almond plantations
this productivity will changdittle, or may even worsen under timluence of
anthropogeit factor.

Thus, climate change will contribute to changes inbibdiversity of the Republic; a
considerable expansion of desert and steppess anticipated.

Forestry adaptation strategy to the climate change

¢ Strategy No. llmprovement of the legislative basf the Kyrgyz Republic
(Forest Code, the developmemtd the implementation of national adaptation
measures to the climate change).

¢ Strategy No. 2lmplementatiorof institutional reformin the forest sector
(separation of regulatory and management functions).

e Strategy No. 3lmprovementn the forest sectpersonnel potential (one of the
consequences of the ambiguity in relation to the future climate change impacts is
the fact that the specialists use past data to design future activities).

¢ Strategy No. 4Development of sustainable forest managementriexitend
indicators.

e Strategy No. Simprovement of public awareness.
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Review of future tasks and research topics, and lack of
knowledge relevant to international activity threats

According to the information stated above, the following threats can luépaieid for
the development of Kyrgyzstan's forest sector:

¢ Climate change will contribute to tfatitudinaladvance of the desert band
upper border by 406, the steppe band will advance by 2B0the forest and
glade band will advance by 150and thesub-alpine band will advance by
100m. This will undoubtedhaffectflora biodiversity. Someinvertebrate
adapted to certain specific soil types will be Idstelossof someherbivorous
animals is expected if certain plandisappeafrom the ecosystem

¢ The range of mnyplanttypes andhe main forestforming species wilthange.
Due to the increased soil moisture content requirements, the lower border of the
European walnut will rise by 10050 m, conditioned by the increagethe active
temperaturesum by 438C and by the humidity increasend theextensiorof the
growingperiod by 30 days. In this ecological nidypical ofthe lower sukband
of the walnut foresthe proportion ofdroughtresistant bushtypessuch as
rosehip, hawthorandhoneysgkle will change Speciesthatcan adapt to the
increased temperatures (pistachio, almandjujube) will move up by 100
200m.

¢ There will beincreased degradation of lands in the vicinity of populateds,
with increased possibility of landslides, caddy excessivivestockgrazing on
the pastures near the villages.

¢ Worsening of the survival ability of forest cultures and plantationaume of
insufficient financing for use ireproduction, protection, prevention of illegal
forest harvestingandfighting pestsand diseases.

¢ Lack of information on climate change impact on the condition of the forests will
impede effectivelanningfor forestry developmenthe currenambiguity in
relation to future climate change impacts is the fact that the Sgei@ve to
rely on very limitedpast data tguidefuture activities.

Climate change projects implemented in Ky r gy Zardstayn 6 s
sector

In Kyrgyzstan there is only one climate change prajaatentlybeing implementethat

is directly related to foréxy. In 2008 anagreement was signed between the International
Development Associatiomepresented by the World Bardnd the Government of the
Kyrgyz Republic ora preparatory grant from the Japanese Government for the
preparation and implementationtbe forest restoration component and forest cultivation
in the Kyr gignShaREcpsystkeins Develdpnient Thi s proj ect
continuation of the Central Asian Traherder project on the preservation of the Western
Tian-Shans biodiversity.

Main executor

State Agency on Environment Protection and Forestry under the KR Government
International executive agency

European Bank for Reconstruction and Development (EBRD

Donor

Global Environmental Facility (GERndJapanese Governmemplicy and Human
Resource Development Grant (PHRD)
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Objective

Contribute to the improvement of ecosystem management and sustainable forestry in

project areas in the Kyrgyz Republlobal ecological objectiveinclude

(A) preservation of biodiversity; an8) mitigation d climate changeffectsthrough

GHG sequestratioaccumulation and entrapment) in the forests of the Kyrgyz Republic

Expected results

¢ Under A, poviding technical assistance and support to the selected specially
protected territories, creating managetq@ans for the specially protected
territories, and providing technical assistance for the improved monitoring of
biodiversity
¢ Under B, brest restoration and forest cultivation in all the regions of the Kyrgyz

Republic oranacreage of 1950haof the State Forest Fund and amarginal
agricultural landgurrentlynot usedbogs, degraded, salinized, elc

Component A

The carbon deposilin assessment at national level and project design development

addresga) project design development and carbon dip@soject preparatiah the

Tian-Shan Ecosystem Development Project (TSEDIREIuding the preparation ef

feasibility study and the selection of tree planting sites; the preparation of the Project

Design Documents according to the Clean Development Meschathe base

investigation and monitoring plan, as well as assessment of the institutional and legal

bases; (b) implementation of pilot measures within the TSEDP framework by the selected

communities and by the forest management entities; amélodn eposits assessment

at the national level.

Component B

The national potential increabéy (a) the creation o& State Agencyor Environmental

Protection and ForestBotential for implementation of the land use projects, changes in

land use character amdforest management, including increspotential in relation to

the rules and processes of the CDM in genaral of the rules and processes of the

BioCarbonFund in particular; and (biicreasng the forest service potential and village

administratbns @yil oktmoty in events coordination dedicated to forest plantation and

forest cultivation and carbon deposits with joint forest management and public forest

management.

Component C

Project approval, initial verification, negotiations and monitaringluding (a) initial

TSEDP verification by an independent Authorized Bodyjptoyiding legal assistance to

the State Agencfor Environmental Protection and Foresitnyconducting negotiations

on emission reduction agreemgand on development of plafor village

administrations and forest managememtities to receive incomand(c) conducting

pilot activities on afforestation.

Component D

Providing supporfor general management and coordination of measures within the

framework of the grant agreemt implementation, including preparation and

consultations on the work plan, procurement schedule, financial reporting and accounting

responsibilities.

Project contact address

asatybekov@gmail.com

However, inthe Kyrgyz Republic there is no single international project, targeted at the

study and the assessment of climate change ondamsiplantations of Kyrgyzstaiihe
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list below shows projectelated to climate changeirrentlybeing implemented in
Kyrgyzstan,but thatare not directly related to forestry:

The UNDP project "Increasing the potential for the implementation of sustainable
waste management in the Kyrgyz Republic".

The main executor in the Kyrgyz Repubiie theState Agencyor Environment
Praection and Forestry under the KR Governmend the bjectiveis toassist the
Kyrgyz Republicin the implementation of sustainable waste management.

The pr oj ec ardte devabopneent td Natienal Waste Management Strategy,
increasing the opptunities for private sector involvement in waste management,
increasing public motivation lew&in waste management. The implementation of this
project will assist in implementation of tfigur ecological Conventions, ratified by
Kyrgyzstan (Orkhuss, B&l, Stockholm Convention, Climate Change Convention)

The project povidesassistance to the Kyrgyz Republic in the implementation of separate
international Conventions and Agreements, ratified by Kyrgyzstahe waste
management sphere through theiplementation in the legislation of the Kyrgyz
Republic namely
¢ the developmentfgroject proposalt attractresources for the implementation
of the provisions of Conventions and Protocalsg
¢ increasing public awareness and motivatiegardingthe djectives and the
implementation process of the Conventions and their possible contribution to this
activity.
Thepr oj ect 6 s cia offices@intkg cx droject@sn.&g
GEF/ UNDP mMenmpseating Sustainale Mountain Pasture Management in
the Susamyr Valley, Kyrgyzstarfor implementation under the Convention to
Combat Desertification (UNCCD)
The djectiveis to develop in the Susamyr Valley a ceffiective and replicable pasture
management mechanigimatreduces the negative effects of livestock grazing on land
and which improves rural livelihood$he nain executor in the Kyrgyz Repubigthe
Ministry of Agriculture, Water Resources and Processing InduBlwy.project can be
contacted atsusamyr@elcat.kg
GEF/UNDP Project "Energy Efficiency in Building® for implementation under
UNFCCC
The main executor in the Kyrgyz Repubii theState Agencyor Architecture and
Constructionand the bjectiveis to redue erergy consumption and associated GHG
emissions irthe Kyrgyzstan building sector by 880% comparedvith the current level
Expected resultare
¢ The construction of new buildings, both private and pulsiconformwith the
new energy efficient norms amdles.
¢ Two pilot schools constructeabplyingthese energy efficiay norms.
¢ Energy efficiencyassessmemndGHG emission monitoring of the buildings
performedby a certified and appropriately equipped laboratory.
¢ Introduction of onstruction educatiostandardsinclude energy efficiency
programms.
The project can be contactedeatodina@up.elcat.kgr e.esykeeva@up.elcat.kg
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Review of thestatus of national scientific (research) works on assessment oiftthte
change impact on forest reources
Activities are implemented hthe Institute of Forest and Walnut Cultivation of the
National Academy of Sciences of the Kyrgyz Republic, which is the only establishment
that studies the condition of the forests aaddticts bieecological studies. However,
cooperation between the State AgefayProtection of the Environment and Forestry
and the Institute of Forest and Walnut Cultivation is not very pronouleethus
studieshave beeronducted with the support @érious international projects. Theras
beenno targeted researdtto climate change impact on forests and forest plantations.
Potential future activities
Below is a smmarylist of proposals fointernationakooperation with FAO
¢ Improvement of theegislative bais of the Kyrgyz Republic
¢ Adoption of a frategyfor climate change adaptation measures
¢ Development and implementationahational climate change adaptatjgian
and other regulatorgctivities
¢ Implementation ofnistitutional reform.
e Separation of regulatory and management functions
e Supportto increasegroductivity of forest resources lomprovedmanagment.
Supportto forest preservation measures and forest protection measures
¢ Increasing public awarene$3iblic awareness lev&tegardingclimate change
issues areextremely low.No effectivepublic information system has been
developed.
¢ Development of sustainable forest management criteria and indicators.
¢ Increasing forest resources productiviepr xample a present very little
attention is paid to the condition of walnut plantatidsgstematic upgrading of
thewalnut speciesould delivergreater crop yields. This wilirovidethe local
populationwith more incomewhile reducingdamage to forest plantations
¢ Organization of asessment and of payment for the ecological services of the
forest,primarily in performing protective functions.

Sources used

E. Shukurov2004.Ecologicalva | ue of t h éorestsyandghe statet sappodt for
their preservatiorPresented dhe Regional Forest CongresBishkek, 2004.

Second National Communication of the Kyrgyz Republic under the Framework Climate
Change Convention of the UI009.Bishkek.

Orlov, O.V., DzhumadylovaC.K., KhudaibergenovA.D. & Rodni Stuparik2003.
Climate chang and its impact on the forest ecosystefrthe Kyrgyz Republic
Bishkek

Climate Change and the Required Technologies AssessatdtBishkek.

PodrezoyO.A. & Titova, L.I. 2002.Themodern climatef Kyrgyzstan ad its change
scenario in the 21st cemy. Bishkek.

VengelovskyB.l. 2006.Biologicalsp e ci f i ¢ s o fvalnktyoregtyresworatam 0 s
and developmenBishkek.
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MACEDONIA (FYR)

Nikola Nikolov

Summary of climate change dimensions

Acknowledging the significance of the climate changebfam and the@eedto take
effective actions for its mitigation, the Republic of Macedonia ratified the UN
Framework Convention on Climate Change (UNFCCC¥ @ecember 1997 (Official
Gazette of Republic of Macedoriidnternational agreements 61/97), dretamea Party
to the Convention 088 April 1998. As a Party to the Convention, the country has
produedthe First National CommunicatidifNC) to the Conference of the Parties

(CoP).
Ma c e d o rFirsa Nasonal Communication under UNFCCC
TheFNCofMacew ni a i s the very first national repo

regarding climate change issues, prepared following the guidelines adopkbed by
Conference of the Partie€¢P) for preparation of national communicatgloy Parties
not included in Annexto the Convention. Preparation of thRC is seen as an initial
step in the actual implementation of the UNFCCC in the country. It allowed development
of expertise in each sector involved in the preparation dfF@ enhaning institutional
and technial capacities in these fields and inciegpublic awareness concerning the
UNFCCC and climate changelated issues. Hreport contains the analyses, results and
recommendations of technical expepgeparedy specialistinstitutions in the country
that implemented complex activities in the thematic areas, fully utilizing the resources
and results of relevant prior or ongoing national eetdtedinternational activitiesAt the
same time, the report has served as a basis for future actions.
In thatdocument the forestry sectds referred to irthe chaptersn national
circumstancednventory of GHG emissionsGHG abatement analysis and projections of
emissionsvulnerability assessment and adaptation measoatisnal action plapand
research andystematic observation.
The GHG emissionsnventorywas prepared according to IPCC Guidelines for National
Greenhouse Gas InventorigBCC, 1996), taking into consideration the three main
GHGs: carbon dioxide (Cf methane (Ch) and nitrous oxide (MD). GHG absorption
and emission from the forestry sector are result of two procedse®mes in biomass
stocks, and conversion of forestgyrassland. Based on estimations for 128hualCO,
emissions from the forest sector were 8¥%5g, absorptiowas820.45 Gg, with net
absorptiorof 40508 Gg.
According to the vulnerability assessment and adaptation measures in thel@NGes
in the foress and forestry hee been recorded and predicted. The heediidition of the
oak and the fistands especiallyhe oak, in the last decadéthe 20thcenturyshowed
rapid deteriorabn. Migration oftree speciet regionsat higher altitudes coulde
expeckd, together with increased wildfires and consequent fowettarea.
Forestry should take measures for ddapn and mitigation of the effects of climate
changejncluding
¢ Controlling the oak dieback process, as welf@sother tree speciewith a
sanitary cut that could lead to prevention of development of some specific tree
diseasesand proliferation oharmful pests
¢ Increadng significantlythe extent ofprotection of forests from forest fires
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o Afforestation of about 15000 haof barrenlandto increase théorest fundto
about 1150000ha,an increase adbout 15%.

Biodiversity Strategy and Action Plan
Thestrategy, as a basic planning document, defines an integrated approach to the
conservation and sustainable use of the components of biodiversity, whatgitmeplan
encompassespecific activitieghatmust be accomplished in order to achievedkerall
aim and guiding objectives enumerated within the estpyat
The issue of climate change, foeand forestry imddresseth the chapteron Key
threats to biodiversityAlso, in thebiodiversity action planthere are several actions
relevant teclimate change, foresand forestry, rainly in terms ofmonitoring of climate
changeeffectsin foress, and improvement of forest management in line with climate
change and biodiversity.
Second national ecological action plan
This National Environmeat Action Plan(NEAP) identifies thenationalenvironmental
challenges, establishing at the same time the measures, directions and activities required
to improve the environment during thext6 years. The obligation to develop a NEAP
derives from the Lawen Environment (Official Gazette of RM 8b3/05 and 81/05).
In the frame of the chapten Forest managemengmphasiss placed orforests a a
valuable natural resourcandtheirimportant role in the process of air, water, soil and
biodiversity proection. Amongst others things, forests can serve as global stores of
carbon and biodiversity.
There is a list of kefProblems andPriorities with Objectives and Measurds.the list of
plamed actionsthe most relevant for the issue of climate changéh&ressessment of
potentialfor GHG alatement through reforestation in respe€CDM project
implementationandthe development oftrategy for forest fire prevention.
Strategy for sustainable development of forestry
The Republic of Macedonia is a sigieay to many international agreements and
conventions on forests and environmental protectaninfluencethe forestry sector.
The EU orientation othe country implies the necessityr harmonization of forestry
policy with EU commitments.
The strategyeflecs contemporary trends world forestry.At the same time, it gives
methods for solution of the numerous problemsdtionalforestry in correlation with the
demands of the sector, as well as with its significance for sustainable development
reflectingthe intenion of the Republic of Macedonia todmmea full member of the EU
in thenear future. Although the issue of climate change and forestry (from the biological
and economic poistof view) hasreceivedadequate treatment in all parfstioe strategy
the key chapter ithat onforestry and the environment.
Forest, as the most valuable part of the ecosyateinapable of significantly improving
the generatjuality oflife, occupies a special position in the global concept of
environmental priection. Besides this, the role of forests in carbon sequestration from
the atmosphere should be taken into account in relation to the Kyoto Protocol. Therefore,
forests deserve special treatment by an appropriate system of protection, care gnd usage
with emphasis osustainable development.
The drategyensurs the maintenance of protective forest functions and incdgassitive
contributiors of the forest sector to environmental, water and soil protedtien
protection ofthe populaceand infrastruaire against natural hazardiscal and global
GHG emission reductigretc.In particular,two proposed measuresmbineforestry and
climate changenamelyincreaing the area under forest and undeinglappropriate
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silviculture that increaseaCO, sequesation andencouragng sustainable forest
management practices, taking into account the possible implementation of forestry
activities under UNFCCC arttie Kyoto Protocol.
Re-establishment of plots (Level I) and assessment according to ICP Forest
methodology
The first surveyat Level lin MacedoniadpplyingICP Methodology, o 16 x 16 km
grid) was in 1988with over 40 plotsurveyed. In 199Ghat survey was repeatetbre
preciselyona4 x 4 km grid of plots. With disintegration of Yugoslavia, tipéot surveys
stopped. There were several attempts for thedstablishment, but without success until
2006. By the initiative ofthe Forestry Faculty in Skopje (Department for Protection of
Forests and Timber), the Ministry of Agriculture, Forestry and Watenomy in 2006
madea decision to restablish thelots andto conduct the survey anlLevell grid
(16 x 16 km) in collaboration witithe International Goperative Programme on
Assessment and Monitoring of Air Pollution Effects on Foré§lB Foresd).
Among other objectives, ICP Forests hasdbjectiveto contribute by means of
monitoring activities to other aspects of relevance for forest policy at national, pan
European and global lewlsuch as effects of climate changes on forests, sustinabl
forest management afforestbiodiversity Thekey findings in terms of crown condition
of the treesvere thatfrom atotal of 644 treesassesseB05(47.4%) showed nosigns of
defoliation; 162(25.1%) werein Class 1 (with 1025% defoliation); 16§26.1%) werein
Class 2 (with 2660% defoliation) and 91.4%) were in Class Jwith 60/ 100%
defoliation). No totally dry trees were registerétle assessment also showigd trees
(73.9%) with no signs ofliscoloration 148(23%) in thefirst categoryof discoloration
(10i 25%); 16 (2.5%) in the secondcategory(25i 60%) and 4(0.6%) werein thethird
category of discoloratioof the crown(>60%).
Crown transparency, alonwgth previous twoassessmentgives the whole image of the
condition of the tree crowThe conclusionvasthat 283 tree§43.9%) have no
symptomsof crown transparency; 1584.2%) wereclass 1 (1025%); 194(30.2%) were
class 2 (2660%); 11(1.7%) wereclass 3 (6D <100%) and none of the treesda
reachectlass 4 (100%).
These resultspgether with othexfrom the report, show the condition of the forests in
Macedonia in terms of climate change and other factors. It issadrewhichthe
Ministry of Agriculture,Forestry andNVaterEconomy andhe Government of Macedonia
can takedecisbnsconcerning forests and tfierestry sector.
Assessment of the plots (Level I) according to ICP Forest methodology
Following the recente-establisiment of the plotsthe secondLevell survey was done in
2007.However,2007 was an extreme year regagiforest fireswith 635 firesrecorded,
leaving aburrt out area of about 3800ha. Because of thanonitoringactivitieson
plots were seriously interrupted.
Thereport of the survey noted:
The process of dieback is practically at the same levels2@06. We have identified several
groups of causative agents, of which the most important are insects, fungi, abiotic factors,
forest fires, human activities and other undetermined factors.
In 2007 forest fire incidence was extremely high, and there baee large areas of damaged
or destroyed forests by forest fires. This seriously affected the quality of assessment of the
plots. A large number of plots were not assessed, whidhdabanegative effect on the
overall quality of results.
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Ma c e d o ni amldNatiBrelcCommunication under UNFCCC

As acontinuationof the FNCunder UNFCCC the&ond National Communication

(SNC) was preparedThe main goafor GHG inventorying was to prepare national GHG
inventories for 19902002 (with 2000 as the base yeacgading to the guidelines for

the preparation of National Communications (17/CPLBE main source of information
was the State Statistical Office (official yearbooks), as well as official data from other
national institutions, such the Ministry of Aguiture, Forestry, and Water Economy and
the Ministry ofthe Interior.

The forestry sector inventory covers emissions 0, @B, N,O, and CQusing the Tier

1 methodology, both for the4@alculated period within the Initial National
Communication, and fahe period 1992002. No new gases were included.

The main problems during this inventatgrived fromuncertainiesin the activity data

for the forest area, stock and annual forest growth, changes in land use, as well as loss of
biomass due to commeatilogging, illegal logging, wood decay in forestd the

procesmg industry.

The annual balance of emissions of GHG gases, as well as the percentiles for different
gases, for the period 199002, in this sector are shown in Talhl&'he highest

contribution to GHG gases comes from teebsectoConversion of Forest and

Grassland, as well as from the-@md offsite burning of biomass.

Table 1. Contribution of individual GHGs to the total CO,-eq emissions in the LULUCF
sector.

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1996 | 1999 | 000 | 1001 | 2002

@, 15773 | 2187 | 18530 | 6BG.47 | 24831 515 | 4678 | 16035 | BLOV [ 9047 171095 | 29090 [ 3165
H, 14.76 125 | 2207 | 3848 | wn 030 168 5.4 4.64 518 | 9805 | 1672 1.81
W0 1.50 0.13 M 40 1.4 0.03 0 0.94 0.47 053 | 9951 16.97 1.84
o 566 D81 | 1445 | 2585 531 0.19 1.75 6.05 304 335 | o420 ) 1095 1.19
Total | 283.66 | 24.07 | 424.06 | 758.82 | 273.29 567 | 51.49 | 177.63 | 89.16 | 99.57 [1973.70 | 336.53 | 36.49
@, 9086 | 9086 | 9086 | 9086 | 9086 | 9086 | 9086 | 9086 | 9086 | 9086 | B6T4 | BETH | BATH
(H, 5.20 5.20 5.20 520 520 520 520 520 5.20 520 497 497 457
NO 053 053 053 053 053 053 053 053 053 0.53 5.04 5.04 5
w EEd 141 141 341 341 341 341 341 341 141 15 15 1.5
Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00

[kt]

%]

Land Useland-Use Chage and Forestrf. ULUCF) is a very important sector for
investigation for the overall balance of GHG gases for specific countries and globally,
because it is the only sector that absorbs the emissions that are emitted from this and
other sectors. The ma@gmissions from this sector come from the annual loss of biomass
for commercial harvest, changes in biomass stockaod offsite burning of biomass,
wood decay, and changes in land use. Fopén®danalysed, this sector absorbs all of
its emissions ahe national level, except for 2000, because of the enormous number of
forest fires, where the balance between absorption and emission is negative.
In line with scenarisfor climate change to 2100 year in Macedoaiaassessmentas
madeof climate chage impacts on the forestry sector. The possible climate change
impacts on the forestry sector are:

¢ More intensive processof forest dieback, particularly in the fir and oak belt
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¢ Increased population of some pests (particularly insects and fungi), bexfaus
physiological stress of trees
¢ Migration of tree species towards higher altityde=l changén floristic
composition of current forests
¢ Increase in number of forest fires and huares.
These impacts will increase expenditure in the forestrpsaad are expected to cause
significant economic damagk response, and reflecting tbiémate change scenarios,
the proposed adaptation measures are:
¢ Forest rehabilitatiomsingthe local endemic oak species and other endemic
specieshrough introdudgon of silvicultural and planning measures, improvement
of species composition of forests (natural egidrested) usingendemic tree
specieswith moreresistageto climate change
¢ Strengthen preventive measures that improve forest management and eninimiz
the risks of fires
e Increase monitoring and observation plots in the most vulnerable and economically
valued forests. This will enable government and foresters to take a more systematic
and longeiterm approach towards the most viable (economically esidgically)
and presustainality options for forest management, thus minimizing the occurrence
and magnitude of damage from wildfisd pests.
¢ Development of good quality database is esserftakreconstruction of the
Integrated Crop Protection fsts network in the countrgnd isa pre-condition
for monitoring ofthe health national forestsilthough itwill satisfy only part of
the real needs.
Establishment of sample plots of certain forests types is the next step in ardsvitior
all meteordogical elements regarding climate change. However, the existing network of
meteorological stations in the country is insufficient to monitor climate change influence
on forests and forestry, and its modernization and enhancement is essential.
Reforestatio is one measurfer reclaimingbare lands and cleared argasually in oak
forests. The domestimak species the most resistant to climate chamgeDownyoak
(Quercus pubescepdMacedoniaroak (Quercus macedonig@andKermesoak (Quercus
cocciferg. Other species resistant to climate chaageOrientalhornbeam(Carpinus
orientallis), Mannaash (Fraxinus ornu¥ and Turpentine tre@istacia terebinthus In
addition tobroadleaved species, for forestatdmmestic coniferous species can be used:
Pinusnigra andJuniperus excelsa
National Strategy for Sustainable Development of the Republic of
Macedonia
The European Partnership, concluded in June 2004, indicates the main priority areas for
the Republic of Macedoni adntophe EUpbmseddni ons f or
the analysis in the Annual Report 2004. The European Partnership also provides guidance
for financial assistance to the Republic of Macedonia. The Republic of Macedonia in
early 2005 adopted a plan, including timetables and acétails] for how the country
intends to address the European Partnership priorities. Within the European Partnership,
the development of Hational Strategy for Sustainable Developm@&BED ( Aiéi n | i ne
with the acquis, including a comprehensive plan ferithplementation of the
recommendations set out in the conclusions of the United Nations World Summit on
Sustainabl e Development in Johan#fieessburg 2002
priority (i.e. for the next 12 years). NSSD was adopted2008
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NSSD sets a vision, mission and objectivesbflancedeconomic, social and
environmental development. By joining the global movement of sustainable
development, the Republic of Macedonia needs to provide its citizens with a clear
directionandroad maprt he countryo6s daeomiivaietmiehope, as wel
and trust in the future.
The belief that social, economic and environmental goals should be complementary and
interdependent throughout the development prooessitthe heart of the concept
sustainabledevelopmentAll Macedonian citizens should understand shstainable
developmenphilosophy, as they hawecrucial rolein building a sustainable society. In
the situation of unfavourable demographic trends in the cquntiudingrapidaging of
the population and intense emigration, shstainabledevelopmentoncept is extremely
important for achieving sustainability of thationalhuman capital.
In the frame of th&ISSD,the forestry sector is shavas a sectowith the potentiato
create a lot of activitiesvhich will lead toward economic and social prosperity. The
issue of climate change has a significant place in the field of forestry and environment.
National Strategy for the Clean Development Mechanism
Preparation of the Nimnal Srategy forthe CDM was conducted under the auspices of
UNDRP, in collaboration with the UNDP Regional Programme in BratislthaMinistry
of Environment and Physical Planning, international and national exped®ther
relevant stakeholders.
CDM is defined in Article 12 of the Kyoto Protocol. It allows Annex | Parties to invest in
projects that reduce GHG emissions and contribute to sustainable development in hon
Annex | countries. CDM is the only flexible mechanism that Macedonia can access und
the Kyoto Protocol. The two primary goals of CDM are:

¢ to assist Annex | countries in reaching their emission reduction tpagets

¢ to contribute to sustainable development in-Aomex | countries (developing

countries and some transition economiesoitheastern Europe and CIS).

Thegoal ofthe National Strategyor the CDMis to facilitate transfer of investment and
technologies through CDM for implementation of projects that reduce GHG emissions
and contribute to Mac evdlopménapiiaities: Bhistiategy a | sust a
outlines a course of actions that the Government of Macedoggther with its national
and international partnemwill pursue during the first commitment period of the Kyoto
Protocol (20082012) to achieve this godhter alia, one of the priority areadentified
in this Strategyor implementation of CDM projects in 2008012 isthe forestry sector.
Forests are the most significant natural resource in the system of maintenance, restoration
and promotion of primargatural resources (water, soil and air). According to the
Physical Plan of Macedonia, forests, forest crops and intensive plantationg ancanga
of 934128ha(36.7% of the totalnationalareg. Net absorption of C&by Macedonian
forests is estimatet be in the range of 2t CO,-eq/yr. However, the level of GO
absorption can be significantly ameliorated: almost 71% ofdimeinal forestrea is
currently occupied bgcruband degraded forests. Activities leading to reforestation of
degraded for@sareas are technically eligible to be registered under CDM mechanisms
and generate CERs in the amount corresponding to the increabsisinks in re
forestedarea.
However, CDM rules impose certain limitations on Afforestation/Reforestation (A/R)
activities, which have tended to reduce their attractiveness relative to other CDM
projects. There is also a lack of approved CDM methodologies for this category and
furthermore, A/R projects sequester carbon over long periods and often take 10 years or
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more tefore they generate significant volumes of CERsch makes them economically
less attractive than normal CDM projectsich asandfill gas (FG) or biogas)hat have
aquicker payback period and higher returns.

Status of assessment and research on climate change

Research activities and programmes on climate change

The basic research institutiéor forestry and climate changetle Faculty ofForestry in
Skopje. It isastae facility. In its almost seventy yearf existencemany researchers
have waked, directly or indirectly, on climate or climate change in different forestry
sectors

Within the Department for Forest akidood Protection research areas include
ecoclimatology theinfluence of abiotic factors (climateptohe health condition of th
forest and assessment of damage (biological and economic) caused barttitarest
fires, which are relatetb climate change.

This department, on behalf of the Ministry of Agriculture, Forestry and Water Economy
of the Republic of Macedonia, is respible for ICP Forest (data collemti, analyss and
preparation ohnannual report) (Figur&). Other departmentd the faculty which could
work on climate change isssiarethedepartmergfor Forest management and for
Silviculture.
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Figure 1. Netwoik of the Level | permanent plots (¥616 km).

Systematic climate observations

The main institution responsible for systemétyciraneteorologcal and climate
observations in Macedonia is thigdrometeorologcal Service of the Ministry of
Agriculture Forestry andNVaterEconomy.

Hydrometeorologral activities have long and rich traditiamthe country
Meteorological measurements and observasteagedn early 1891, andnorganized
hydrameteorologcal station network has existed since 1923.iIl847, from time to
time there were interruptions in measurements and obseryat&pending on the
circumstances. That yeaheHydrometeorologal Service of the National Republic of
Macedonia was established and a tgdrometeorologcal network vas formed. Today
the Hydrometeorologcal Servicehas236 employeeof which 63with university
educationln recent years the scopeth& Hydrometeorologcal Servicehas extended
beyondclassic observing of weather, climate and water and their foiregaktis
impossible to imagineationalsocial and economic development withtheinformation
that this institutiorprovidesfor solving the problems in the fields of climate change,
water resources management, phenomena mitigation and envirahdegradation.

At presenthere arel4 main, 1&limatologicaland 2 special stations (Figu2g available
in the countrywith anadditioral 122 precipitation stations and phenological
observation points.
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Figure 2. Meteorological monitoring network in &edonia
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Macedoniaas a sovereign and independent state has been a merttiziNdrid
Meteorological Organization since 19%@hich isa Specidgked Agencyof the United
Nations.Membership in this organization created new possibilities eveppctgor
development of international cooperation in the B&lfimeteorology, hydrology and
environmenal monitoringthrough participation in the work ebngresses, working
bodies, commissions and working groups at regiandlglobalevels. Thereforethe
Hydrometeoroloiral Serviceasthe agency responsible foydrameteorologal
monitoringactivity in the countryfunctions as theNational Meteorological Centre. The
Service carrying out and emrdinating international obligations with its research and
developmentprogramme has patrticipated in numerous national and international projects
(MED-HYCOS, EMEP, MEDSEEMEPER etc.), it has signed bilateral and multilateral
agreements and coordinated with internatidryalraneteorologcal and other institutions
(UNDP, UNESCO, FAO, ICSU, PHARE, JICA, World Barc). Its scope of activities
is very comprehensive:

¢ to organizeanet of meteorological stationsroughout Macedonia
to conduct measurements and data collegtion
data analyis;
data distribution to alftakeholders and institutignsnd
to lead or participate in research projects (domestic and internaiional)
collaboraton with similar institutiongnternationally

Proposed areas for cooperation

Establishment of permanent plots for monitoring and assessment of the
climate change dimensions and impacts of forest and forestry

The influence and consequences of climate change on thesfmesforestry in
Macedonia are noted in many documents. That was one of the reasons for re
establishments aheIPC Forest Level | plots Also, theregularactivities and many
projects of the Department Bbrest andVood Protectionaddress thisssue. However,
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although it providesasic information and knowledge about climate change anddgpiest
is insufficient tounderstandheimpact of climate change on forestry in Macedonia.
Taking into consideration that vulnerability assessment is crucial for measures of
mitigation and adaptatigiit is more than obvious th#te Macedonian forestrgector
needs more precise@wledgeonthis issue. In order to allothe forestry sector in
Macedonia to create sustainable forestrgnmage of climate changpermanent plots
should be establishédr monitoring and assessment of climate change dimensions and
impactson andof foress and forestryReflectingthe tree species composition of the
Macedonian forestst would focus initially onthe oak and beech forestéie need for
this kind of projechas beemmphasized many times and in many documents. Expected
outputs of this pjectwould be:

¢ permanent monitoring of foresand climate

¢ impactassessed of climate changeforess and forestry

¢ measureslefined for mitigation ofhe impacts of climate change on foszstd

forestry and measures for adaptatiand

¢ forestmanagmentadaptedn agreement witpredicted futurelimate change.
Study for climate change, forest fires and forestry
Forest fires are highly sensitive to weather and climate. Under current climate change
projections, fire frequency and severity can be etqubto increase significantly in parts
of MacedoniaThe economic losses caused by forest fires in Macedonia in the last 10
years are estimatead beabout( 50 million. There is no precise evaluation of ecological
losses in the same peridd.addition,forest fires release carbon from organic matter into
the atmosphere. Estimatioh @HG emissions was prepared accordinghelPCC
Guidelines for NationaGHG Inventorieg(IPCC, 1996) in the frame of FNC and SN@
UNFCCC including emissions from forefites. Despite allthis, thereremain
considerablgyapsin understanding ahe connectios between forest fires, climate
change, forestry, GHG emission from forest firgs. In particular,there isneed for a
well organizd campaigro raisepublic awaenesf this topic In particular the project
couldcover.

¢ determination of the relation between climate change and forest fires;
impact assessment of the firedarest and forestry;
ensuring the data can identify land use changes;
improvement of thewglity of the GHG inventory related to forestand
developing well organized campagfor public awarenessising.
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AI\/I O L D OVA [ Formatted: ltalian (Italy)

Pavel Gavrilita and Ala Druta

Summary of climate change dimensions

The Republiof Moldova signed the UNFCCC dr2 June 1992 anthe Parliament

ratified iton 16 March 1995, thusfficially recognizing the significanagf the climate
changerelated problemor humanity. The Kyoto Protocol was ratified by Moldova on

13 February 2003the official date of accession wag April 2003).

Climate conditions and their dynamics

Mol dovads climate i s mod byrefatively mildwinterst i nent al ,
with little snow,long warm summers and low humidity. The country is locatesharea

where the air masses coming from the Atlantic Ocean via Western Europe interact and
mix with the air from the extreme continental nedbtern regions and the Mediterranean

air from the soutiest. Two distinctive patterns are observed with r¢@aterritorial
distribution of the climatic features in Moldovadistinct zoning of annual rainfall

showing a decreasing trend fronorth tosouth; andanincreaseof approximately

100mmyr in the multtannual rainfall averages in the upland regjaepending on the
neighbouringlatland areas. The average annual air temperatures vary betw&en 6.5
(1987) in thenorth and 12.3C (2007) in thesouth (Tablel).

The observation records of the past 20 years show the average monthly air temperatures
varying between8.5°C in January (1996) and +28@in August (1992). The warm

period of the year is approximately 190 days long. The annual precipitation intensity
decreases from therthwest tosoutheast. During 19862007 the annual rainfall

averages vagid between 45hm (2000) and 89inm (1998) in thenorthern part of

Moldova and 30Tm (2003)and 813mm (1997) in thesouth of the country. Thannual

total number of rainy days (with0.1mm of rainfall) varied between 121 (1986) and 174
(1987) in the nahern regions and between 91 (2003) and 152 days (1991) in the
southern regions.

Historical data indicate that Moldoveasa highly variable climate that has already
experienced an increase in mean temperature, moisture deficits and extreme events, like
drought, floods and frosts. Moldova copes wilimate change risks through adaptation
measures including development of policies and investments to enhance natural resource
management and increase research, development and extension activities (e.g.
appropiate land use, conservation agriculture, improved water use efficiency and
sustainable forest and pasture management).

Table 1. Average annual air temperature and precipitation reported at the stations of

Briceni (north), Chisinau (centre) and Cahul (south) in Moldova, 19851 2007.

period Average annual air temperature (°C) Average annual precipitation (mm)
ene Briceni Chisinau Cahul Chisinau Briceni Cahul
1985 1989 7.5 9.1 9.3 629.4 539.6 495.6
1990 1994 8.7 10.3 10.3 531.4 477.2 461.8
1995 1999 8.1 10.0 9.8 697.2 634.0 615.0
20002004 9.1 10.5 10.8 574.6 541.8 457.4
2005 2007 9.1 10.9 11.3 700.3 560.7 465.7

As of 1 January 2008orestry ecosystems were represeBf6200ha offorestland and
other forestry vegetatiomor 13.3% of thenationalland resurces. The forestry resources
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comprise the forestry fund and forest vegetation on lands not belonging to the forestry
fund (84.24) butowned by the state, the rest belonging toltival public authorities

(15.™%0) and private owners (0%2). Forests playraextremely important role in
catchmenprotection,andprovide a number of direct and indirect economic and
environmental benefits to rural communitieserms offuelwood, norwood products,
ravine stabilization, landscape beautifioa and other beni$. A longterm, one
hundredyear trend of deforestation has been reversed in the past 50ayehrs

Mol dovadés current forest policy calls for
forestation and improved community management of forests for dsestand
catchmenprotection.

Fuelwood is particularlymportantfor rural householdsyho areunable to afford gasr
electricity for heating and cooking. These benefits belie the fact that the forestry sector
contributed just 013.4% of GDP during thiast decade. The total value of forestry
products and serviceas estimated by the Forestry Research Institute for, 20905

MDL 57.7million. Despite afforestation activities conducted from 2692008, the

country still has a very low level of foresiver, whichexplains in parthe frequency and
severity of soil erosion, flood and landslide events.

Forestry Sector general policy

The forestry policy of the Republic of Moldova focuses on biodiversity conservation at
all levels, training of staff in thirestry sector, harmonization of the legislative
framework and international cooperation. The legislative framework underlying the state
policy in the forestry sector comprisd.aw No. 1515XI1 of 16.06.1993 on Envonment
Protection (1993)Forest Cod (Parliament Resolution No. 8%l of 26.06.1996) the

Law on Reclamation of Degraded Land via Planting of new Forests (Parliament
Resolution No. 104XIV of 15.06.2000) Sustainable Development Strategy for the
Forestry Sector (Parliament Resolution 860-XV of 12.07.2001National Strategy and
Action Plan on Biodiversity Conservation (Parliament Resolution NoXM Bf
27.04.2001)Government Resolution No. 636 of 26.05.2003 on Approval of the
Programmedor Land Use and Soil Fertility Improvement (B); Government Resolution
No. 737 of 17.06.2003 on Approval of the Stategrammeéor Reclamation and Planting
of new Forests on the Land Available for Forestry for 22020 Government

Resolution No. 739 of 17.06.2003 on Implementation of the SustaibDelvelopment
Strategy for the National Forestry Sectmgether withother Laws and Government
Resolutions applicable directly or indirectly to the sector. The successful implementation
of this legislationwill contribute to the achievement of new qtetive and quantitative
targets in the forestry sector, thus increasing its input in the solution of the ecological and
socib-economic problems.

Current situation in the forest sector

Consolidation of thebio-productivity and eco-productivity capacities of the existing
forests

The consolidation of the equotective and bigroductive potentiaih existing forests
requires the prevention of their further degradatésnwell as conservation, regeneration
and reconstruction of the forest ecosystems by simgctiom a grove mode t@ Codru
(forest) modeyvith broader application of mass regenaematireatments and prompt
replacement of low productivity plantations. In 199005 suchwork was performed on
anarea of about 3800ha (Table2).
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Table 2. Forestareas(ha) covered by ecological regeneration and reconstruction activities.

Vear Forest regeneration Ecological
Total Forest Plantation Support to natural regeneration reconstruction
1997 5040 1011 4029 0
1998 3989 1152 2837 0
1999 3065 1030 2035 169
2000 3309 816 2493 74
2001 2809 953 1856 77
2002 3643 1219 2424 455
2003 3050 998 2052 375
2004 3171 977 2194 393
2005 2944 981 1963 381

Forest conservation

The contribution of the forestry sector to the national economy takes the form of forest
products (wood and newood) supplied as finished or sefmished productsor raw
materia) as well as services. Around 3000 t0400000m?® of fuelwood aregathered
annually on average as result of forest maintenance and work to ensure plantation
contnuity in the forest resources managed
includingfuelwood which accounts for about 8% Raw wood is harvested in the forests
managed by Moldsilva during the cutting of secondary products (evolution treatments;
cleaning;thinning; cleaning cuttings, including selective sanitation treatments), cutting of
principal products (regeneration, conservation, clean sanitation cuttings) and ecological
reconstruction.

The worst situatiofs in the forests and other foraype planations managed by the

local authorities, wherelue to the needs of the local residdotsuelwood for heating

and cookingand for construction timbeitlegal loggingtotalledabout 100000m?3in

1997 2005. In that period, the average illegal fellinggp1000haof forestsandforest

type plantations managed by Moldsilare about 12n°, whereast was about 30n°®
(2.4-fold) in the forests managed by the local authorities. It should be,rfotétermore

that a part of illegal logging, in particular ihe forests managed by the local authorities,
remains undetected and therefore isreobrded Starting in 1999, the situation has been
returningto normal, showing a definite decrease inaReentof illegal logging, including

in the forests of the @l authorities.

Expansion of theforestarea

In the context of implementing the natiopabgramme and strategies in the sector

within the 19992005 period, efforts were made in Moldova to expand the area under
forests, by adding 3019 haof degraded airultural land to the national forest reserve.
To ensure forest restoration and expansion of the areas undetypeeptantations in

the 19992005 period, the forestry facilities produced about 280 million seedkings
2005 to 2009the area coverelly forest changelittle. To ensure constant ecological
balance and more pronounced impact on the local climate and hydrology, to establish
ecological corridors connecting forest areas and to improve the productivity of
agricultural land, it is expected plant forests on about 1280ha by 2020, with about

5 000haof plantations with quicigrowing species and aboubB0ha of green zones in
urban and rural settlements.
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Figure 1. Evolution of forested areas in Moldova, 1848 2005.
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Risk factors conditioning forest vulnerability

The ecosystems within the limits of the forestry fund are characterized by a wide
diversity, comprising 28listinctecosystems and a series of biogeocenotietygus (by
productivity). The ecosystems includejorforestsof oak (Quercusspp.) durmast
(Quercus petragdaandbeech water meadowsand mixedspeciesvoods. The forestry
ecosystembavel23 associations, of which over 25 phytocenotic taxonsegiarded as
standard phytocenaseCurrently almost all forestry ecosysteans affected by human
impact, expressealsdestroyed biotopes, unregulatesivesting obiological resources

or inappropriate ecosystem management. The ecosystems of small and relatively small
forest vegetation bodies are affected structurally and fumedty to a larger extent, as
their biotopes are usually degraded and to a large extent occupied by arbodsssent (
negund9, scrubby ambucuspp) and herbaceous (Urticaceae, Lamiaceae, Apiaceae,
Brassicaceae) invasive species. The national forestrgl filso includes rare types of
ecosystems, such as beech woods andpigtteecosystems of oak and durmast woods,
uniqgue in terms of biodiversity.

The woods are predominantly composed of deciduous specie%of9ih8ludingoaks
(Quercusspp.)(143800 ha; 39.8%), ash Fraxinusspp) (16 600 ha;4.6%), hornbeams
(Carpinusspp) (9 400ha; 26%), acaciasRobiniaspp.)(131000 ha;36.1%), and

poplars Populusspp.)(5 700 ha; 1.6%). Resinous species (mainBinusspp.)arepresent

in smallproportion aslittle as 2. 2.

The standing stock of oak species is the most valuable wood in the national forestry fund.
Thewoods originat@7% fromseeds and 28 from offshoots. The big share of oak
species originating from offshoots is one of the consequeneeg®@ie mode
management of these species over centuries. Such a distribution has an impact on oak
productivity, with 43% of high productivity and 5% of low productivity. AlImost one

third of the standing stock creating the forestry fund represents artficiatbduced
species not well adjusted to the natural ecosystems obthery

In recentyears the area occupied by woods gmith considerable growti the share of
acacia and resinous species. The total surface occupied by oak species increciseal by
20000ha, althoughtheir share in the total structure of woddl by 14.3%. The forestry
ecosystemsonsist ofcirca 860 speciesvhich account for 4% of the total spontaneous
floral biodiversity of the Republic of Moldova.

In the foresecologial communitiesalmost 606 of thevertebrate anthvertebrate
speciesare commonlt is significant that more thamalf of allthe vegettive and animal
species included in the Red Book of the Republic of Moldoeanforest biotopes.
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Giventhe overall baracteristics of the forest vegetation, it is necessary to mention the
big share of acacia and other introduced species¥g8The exisng five thousand
woodand areasyith areal extents ranging frofha to 15000ha) are dispersednd in
effect isohted. There are none of timterconnectig forest corridors thadre of major
importance both for the viability of the foresfiynd andfor maintainingbiological
diversity, conservingsoils andproviding hydrologigrotection. Development of forestry
emsystems and associations depend on climate, geomorghpéuploy and other
conditions. Most vegetal associations include durmast standing(5®elssociations
English oak Quercus robuy (26 associationsand pubescent oak(ercus pubescens

(6 floraassociations

Table 3 . Features andimpacts of the major risk factors determining the vulnerability of forest ec osystems

Risk Factor Nature of Damage

Low level of forestationot he count. y o6 s Low potential to maintain constant ecologf balance

High dispersion and uneven distribution of forest bodit Reduced interconnection capacity between forestrysesndetermined by
insufficient communication networks. Spatial isolation and reduced
spectrum of ecosystem component variability.

Use ofsecond to fourtlyeneration shoots in vegetative Impact with more serious consequences for biotic and abiotic factors.
propagation of 6% of trees in the forests (in durmast
this share reaches circa%)

Low level of fruiting that does not ssre sexual Reduced genetic variability of forest populations which in their turn
regeneration of oak species. determine the low resistance of the lattenndavourablediotic and abiotic
factors.

Highly degradedtanding stoclof natural and introducec Acute competition between indigenous and introduced species with
specieswhich alsocompete with indigenous species. gradual elimination of indigenous species and invasion of the introdut
species.

Extended areas with accelerated and high rate ofigiryi Degradation determined by damage caused by diseases and pests.
High risk of diseases and pests.

Monitoring of forest phytosanitary condition

In 1992 the Republic of Moldova launched a number of monitoring activities related to
the healttstausof the foress, establishing 12 constant surveys witttie European
system A IfdforesEroniter;mgadd 680 surveys withithe national system.
The objectives ofiealthmonitoring is to collect information regarding vegetation health
and foresty soils, the effects of forest pollution, the size and structutieegiroduction
fundin relation to establishment and development of managerial measndes,
mitigation and prevention of negative situations in Moldova.

Mol dovabds f or edashighly vulmerablé ta pestrd diseasesz Rest
problems include damage caused by defoliating, restiding Tortrix viridanal.,
Limantria disparL., Erannis defoliariaCl., Operophtera brumaté., Stereonychus
fraxini Deg.,Neurotoma nemoralik. andDiprion pini L.

There is also detrimental impactmforest structurelue toxylophagts pests including
Agrilus biguttatug-., Cerambyx cerdd., Plagionotus detritus.., P. arcuatusL.,

Scolitus intricatuskat., Xiphydria longicollisGeoffr., Hylesinusfraxini Panz.and

H. crenatusF. The effect of climate changes on forest yield, vitality decline, mortality
and plant physiological response to climate change fasitifse thesubject of future
investigationsascurrently we lack the data.

Potential impact of climate change on forest ecosystems

Natural forests in the Republic of Moldova are a well preserved component of the
landscapewhich however greatly depends on climate factors. Current dominant
mesophilic beech, durmast and oak forestiecttwo climaic factors temperature and
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precipitation.The climate change impact on forest ecosystemsagsesssedsingseveral
models(CSIRO-Mk2, HadCM2 and ECHAMXandsometrends identified
¢ Evolution in time of the phytosanitary condition of forestsaccoding to
CSIROMk2 and HadCM2 model&his forest characteristic will change
dramatically, highly affecting forests in therthernpatt of the country, as they
will dry out extensively. The same may occur with the forest species in the
southern anaentralparts of the country, in particular in thastern part of the
central zone, because the stands mostly originate from the shoots of multiple
generations and will be subjected to the serious phermmuémass drying out
by 2099.According tothe ECHAM4 malel climate scenario, the current
ecosystem drying phenomenon will be much stronger; by the end of this century
climate aridization in theorthern part of the country witesult inparticularly
serious drying effectsvith possible gradual disappearamédorests.
e Casestudy based on evolution in time of introduced species, acacia groves
and ash tree maoculture. According totheclimate scenariog;n CSIRO-Mk2
and HadCM2, by the end of this century, while ECHAM4 scenarigredicts
the middle of this entury, these species may find themselveadiverse growth
conditions which maylead tosubstantial decreage volume growththe
occurrence oflisease and pest Ispbts, andnass drying ofoils Sucha situation
canbe prevented only through complexdacostly works of ecologat
reconstruction aimed at introducing slelvel species to prevent the situation.
¢ Mathematical simulation of forest ecosystem evolution based on climate
change To assess impact on foredtse JABOWA 11l dynamic model descritog
the evolution of species composition and productivity depending on local
conditions, species features and climate elements, wasambdstablished that
the difference between biomass accumulation scenarios inswiis¢he age of
the treesln the mix of speciesthe hornbeam and ash may be the most vulnerable
species in the new climatconditions determined by climate change. In the first
half of the production cycle, starting 2Q10e ash tree magisplay20i 40%
decrease in biomass growth, whiitethe second half both specimsy feature
much less growth than under the baseline scenahich does not account for
climate change.
National efforts to build upationalcapacityto addres<limate changéssues have been
widely supported bthe international communitthrougha series of international
projects summarized below
Moldova Soil Conservation Project(http://www.icas.com.md/index.files/PDSFC.him)
2002 2022
Project brief descriptiorithe afforestatiorand reforestation activities oféaftCDM project
cover all districts othe Republic of Moldova (over 2889.91ha of degraded land)
exduding the eastern territories of Transnistria.
Project output: The tot&HG emission reduction is estimated a81%296t CO,-eq,
and the reductionasts as US[13.340 million comparedith the baseline.
Moldova Community Forestry DevelopmentProject (2006 2035)
(http://www.icas.com.md/index.files/PDPC.Htm
PartnersWorld BankBioCarbon Fund, Forestry Research and Management Institute,
State Foresf\gency.
Projectde scr i pti on: The projectds devel opment ob
economic and environmental use for the benefit of rural communities. In addition to
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community benefits, the project's forestation activisiesuld supportthrough restored
productivity and conservation of saihe global objectives of carbon sequestration and
reduction of atmospheri@HG concentrations.

Community Forest Development Projeci{2004 2007)

Partners: Japanese Government, Policy and Human Resowelefimeent Grant

(PHRD), Moldsilva, State Forest Agency of Moldova, ICAS.

Project brief descriptiorithe project was orientdd development of forests ampéstures.
The project contributed toward building capacity and imprgthe enabling

environment focommunity forest management by providing technical assistance for the
development of community forest management capacity; and direct technical support to
communities for creating new forests and protective forest belts.

Project output: New community fests and protective forest beltsre establishedn an
area of 815ha.

Feasibility Study of Biomass Fuelled DH Pilot Plant in RM(2005 2006

Partners: Swedish International Development Cooperation Agency

Project brief description: The main objectivetloé feasibility study wasto elaborate a
more detailed analysis tifie biomassuelled DH Pilot Project proposed a previous
pre-studyandto confirm the opportunityto introduce wooduelsasa complemento

other fuels in the Moldovan district heatisgctor.

Project output: Feasibility Study Report

National Strategy of Natural Hazards Mitigation and Climate Change

Partners: The World Bank, NGBusiness Consulting Institute

Project outputDocumented in final repart

National Human Development Report2009

UNDP supported th8ocicEconomic Impact of Climate Change in Moldova and Policy
Options to Adapt(http://www.undp.md/publications/2009NHDR/NHDR_eng_full odf
Technology and information transfer: improving capability to fight defoliating

insects in he Republic of Moldova

In 1999, the Republic of Moldova faced an extensive outbreak of several species of
defoliating moth infesti ngWithRATCRsuppotir yds spa
entomologists fronthe Forest Servicef the United States Dapment of Agriculture
provided ircountry technical assistance in the design and implementation of aerial
application projectsThe project was part of a series of similar projects covering
Bulgaria, Mongolia, Romania and the Former Yugoslav Republicaafedonia.
(http://www.fao.org/docrep/007/y5507e/y5507e07 htm

Status of assessment and research on climate change

With reference to forest ecosystems, the most relevant adaptation measures to new
climate conditions are associated with:
(I) Revision of Setor Policies
¢ Reuvision of the Forestry Sector Sustainable Development Strategy and of the
Action Plan in theeontext of adjustment to new so@oonomic ealities
¢ Development blocal programmes on the use, conservation and development of
natural resoures (forests, other types of forest vegetation, grasslands),
establishing communitievel ecological networkiking into account the
geographical, pedoecological features, the relief, etc., including the prevention
mitigation of natural hazards
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Develgpment @ plans on planting forest vegetation on lands managed by other
entities than th&loldsilva (70000ha).

Development and implementation of projects aimed at planting preéatestry
stripson 12100hafor agricultural land protectigron 28000 ha for erosion
control, and on 1900ha forwaterconservation

(1) Applying a single forestry regime in managing forestry resources and forest
vegetation, regardles®f ownership

Implementing forestry landscaping on the entire territory covered bygtfgr
resources and forest vegetation managed by local public administrations,
accounting for all forestry resources

Development of &ational Landscaping System, taking into account the concrete
conditions of the Republic of Moldova

Strengthening of aomunity forests to improve their condition, guarding,
protection, regeneration and use, as well as to assure their wider specific poly
functionality.

(1) Conservation and quantitative and qualitative development of forestsaand other
types of vegetation

Expanding the area covered by forests B@@ haannually potentially toup to
20% of thenationalterritory) on degraded land, priviteowned land, etc.
Expansion othegrassland area by@®0 haannually potentially to up t®2% of
the nationalteritory) on agricultural land affected by erosiononslopesgreater
than 706.

Development and implementationahationalprogrammeof ecological
reconstruction of the standing stablatdoes not correspond twirrent

conditions, providing for reconsitrtion of circa 1900 haannually

Planting 20000 haof energy forests to satisfy the needshafpopulationfor
fuelwood

Carrying out surveys to assess the real consumption of wood products, including
from illegal logging,developingand submitting peodic reports (2009 and 2013)
on consumption of wood products.

(IV) Revision of the legal framework

Development of the new version of the Forestry Code (to include some new
chapters such deecommunal and private sector in forestry; forestry taxes,
including taxes for activities leading to fragmentation of the forestry fund through
road construction, electrgowerlinesor gas pipelines crossing forests)
Development of a new version of the Environment Protection Law
Strengtheninghe provisions of & Code of Administrative Contraventions and
Penal Code regarding protection of forests against destructive actions.

(V) Revision ofthe regulatory framework

Revision and development of ngimportant components of forestry regidatto
beintegral partof the forestry regime, focusing on maintenance and conservation
of forestareas conservation of forest genetic resources; ecologazainstruction

of forests;andcertification of forests, forest products amdnagement systems
Development of a new v&on of theregulation on the manner ofaintainingthe

state record of forestry resources and the state forestry cadastre

Development of a new version of tregulation on classification of forests by
groups, sulgroups and functional categories

120



¢ Revision of the regulatory framework pertaining to development of an appropriate
financial mechanism in conservation and development of forestry resources, by
imposing mandatory allocations from some extualgetary funds (ecolgg
roads, etc.) and taxes (eagical tax on impodd oil products, for landscaping
etc.) needed for expansionfofestedands
¢ Development and approval of thegulation on the principles and way of funding
priority forestry activiti esryaadviiest he st at
(landscaping, research, regeneration and expansiorigg@nd protection of
forests).
¢ Development and approval gfgulatiors on environmental vaksand payment
for their beneficiaries (agricultural land owners, treatment facilitieg, e well
as establishing an economic infrastructure and a wood products market
¢ Development and approval fgulatiors on implementation and assuring
functionality of the principles of participatory management of public forest
resources
¢ Development ad approval of aegulation on a wide promotion péstoral
forestry and agiforestry practicego unify the efforts of the forestrlivestock
husbandry ang@astoral sectors, mitigag social conflicts
¢ Approval and implementation by mayors of localukegions pertaining to forest
vegetation and grassland management, including signing agreements between the
livestock sectoand mayors of contracts for grazing of animals on communal
grasslands, specifyg the obligations of the parties in terms of grasdl
maintenance.
(VI) Improvement of the institutional framework
¢ Adequate adjustentof the new conditions of the central forestry autlyorit
structure, with effects on the capacities tadmwrateand cooperate with other
central authorities, local publadministrationstall levels and local
communities
¢ Establisimentby the Forest Research and Management Institute of an agency
vested with functions to provide advisory and accounting services to public and
private owners of forests amebody areas.
¢ Establisimentof regionalandlocal structuresifitially selffinancing) responsible
for organizatiorandmanagement of forests amody areaswned bylocal
public authorities and privaiadividuals(communal and intecommunal wood
farms), as well asrpvision of primary technical and logistical support
¢ Primary equipping of th&orestry Agency Moldsilva and its territorial structures
with modern information technolgg
¢ Procuementof licensed software for developing mapping materials, databases for
the forestry sector, accounting and economic reports
(VII) Intensification of international cooperation and investment climate
improvement
¢ Signing and assuring implementation of international collaboration and technical
scientific and production cooperatiagreements in the forestry sector
¢ Launching technical assistance projects in the forestry sector, including with
external donosupport including frominternational bodiesuch asGEF, World
BankandEU.

121



(V1) Organization of training, education and p rofessional development activities
¢ Modernization of the forestry educational institutions, including equipihiem
with modern eqipment and technical facilities.
¢ Organization of trainingndre-training programme for forestry professionals in
information technologies
¢ Development and implementation of trainimgpgramms for ownersititially the
staff involved in management, guarding and protection) of communal and private
forests and other types wbodyvegetation;
¢ Publication oftraining and inforration materialdor theforestry sectar
¢ Strengthening the communication capacity of the state forestry bodies in view of
setting up a sustainable social partnership with local communities through local
public authorities.
(IX) Mobilization of scientific potential and encouragng implementation of
innovation in practice
¢ Development of methodologiemdtechnologiedor assuring adaptability of
forest ecosystems to climate change
¢ Description of natural forest ecosystems in view of adequate execufiorestry
works and assessimtggrees ofulnerability.
¢ Development ofgeneral information system for the forestry sector of the
Republic ofMoldova
¢ Developmenbf softwarefor forest inventory and forest cadagierposes
Mitigation actions
The forestry sector is considered one of the most efficieteims ofGHG sequestratign
accountingor 69% of the total. Due to their biological and productivity peculiarites
areas occupied, forestspeciesn thenational forestry funanake variableontibutions
to GHG sequestration. Rige 2 indicates theelative importance of the main specit®
majorone beingQuercusspp. The significance otheforestry sector in GHG
sequestration is constantly increasihgpughexpanding forest area, along withcreased
productivity from reconstructiorandreplacement opoor productivity specieswith more

efficient one.
Figure 2. Forest species contribution to GHG sequestration in the Republic of Moldova.
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Measures to increase0, sequestratiosapacitiesn the forestrysectorinclude
¢ Speeding up expansion of areas covered by forests and other typesdyf
vegetation on public and private lands
¢ Implementing a new phase of expandioigstedareago eroded landsand
planting energy forests, etc.)
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¢ Maintainingwood mass harvesting frosilvicultural treatments at the current
level, respecting th@rovisions of effective legislation
¢ Decreasingfftake fromillegal activities.
¢ Ecologicalrehabilitation offorest stansl.
¢ Based orsome models of climate elition in the first half of th@1stcentury, a
slight increasén forestproductivity is possible (up to %), whichwill also result
in an increase@O, sequestration.
¢ Significant expansion dforestedareas in the context of more active promotion of
agro-forestry andpastoralfforestry practiceamproving grasslands by planting
groups of trees and shrulasyddelimitation of external boundaries and internal
plots of the grasslands by planting forest belts
¢ Implementing grassland improvememidrevitdization activities increasing the
current capacity of 0id.2t of constant mass per hectare upits #ha.
¢ Expansion of grasslands taragricultural lands affected by erosion.
Research
Scientific research plays an important rimliéhe sustainable delopment of the national
forestry sector. Fundamental and applied reseanmdeadedo solve urgent problems
faced by the forestrgrientedresearchers. Applied research is focused on the
development of clean and environmentally friendly forest manageewmologies
allowing restoration of forest productivity, structure and functions in compliance with
their potential, ensuring improved forest resistance to external negative impacts. The
Forestry Research and Management Institute have performed cetitiea in that
context, including:
¢ Research on the natural regeneration peculiarities of the plantations affected by
natural calamities
¢ Researclinto plantationconditions and their productivity depending on applied
silviculture work
¢ Researctinto biodiversity changem stateprotected natural resesas part of
the nationakystem ofprotected wildlife areas
¢ Selection and characterizatitive valuable pubescent oak plantations
¢ Researcto identificationof appropriate agefor oak treessilvicultural
interventions.
¢ Studying current seed productipwith measuresecommendetb improve the
situation
¢ Development of recommendations and regulations on seed production and gene
pool conservation, ecologiceghabilitationof plantations, etc.

Table 4. Status and work by the national Institute of Silviculture Research and Management on research for
assessment of effects of climate change.

Project title Research areas 20061 2010 Research supervisor

Geobotanical research: stediof flora  Identification offorestry zones, desgtion of forest types  Acad Andre Negru
diversity in forestecosystem# and forest associations, evaloatof biological productivity

protected areas (joint research with  of forests and their ecological peculiarities.

Botanical Garden).

Forest monitoring. During 1993 2005 a monitoring process regarding forest Dionisie Boaghie
health conditions was performed amdatabase created.

Forestry protection and studies of Studies of defoliation pest distribution and their Dionisie Boaghie
influence of chemical treatments in multiplication intensity depending on climatic conditions.

fighting forestplantpests(common

research with Institute of Zoology)

123



Appliedsilvicultureresearch Application-oriented research toward improvedest

management through justified scientific recommendation
regarding maintenance cutting, progressive and consequ
silvicultural treatments, developed planting technigfees
treeplants and their maintenanag@eciecombinations in
forests belts, resration of damagediooded areas
management oAcer spp. forests, develapg forestry
techniquedor eroded plots, develapg techniques for
planting ofdeep dormancy seeds, stimulation of natural
regeneration obak Quercusspp.), anduse of chemical
substances for fighting diseases and pests in forests and
nurseries.

Proposed areas for cooperation
Threats due to climate change

Speciesbehaviourand their adaptabilitgapacityto new conditions

Changes irthe distribution and composition of habitdise to changes in species
composition

Increased number of exotic species in existing natural hahiitithe risk of
becoming invasive and leading to extinctiomafive species

Change in wetland ecosystems duétyeased aridization.

Loss of flom and fauna due &pecies reduced adaptabil@gpacitiesuindernew
climate conditions, particularly drying effect

Measures to be taken:

Establishment of a national system for monitorafighreatened species
Development of apecific management plao prevent therogressive
degradation of habitats as a result of climate change ®ffect

Conduct studies and assess the vulnerability of various ecosystdsmecieso
climate change impact

Conduct scientific research on monitoring and forecastinggg®in forest
ecosystems

Review the regulatory framewofkr forestry regims.

Identify and plant species that will benefit from the new environmental
conditions

Increase forest area through forestation of degraded lands

Promotion of efficient agrictire and creation of protective forest belts for
agricultural fields and water courses

Potential project

Conservation and development of forest biodiversity in Moldtka aim of the project
is to improve forest biodiversity, contribute to land degradatecovery and carbon
sequestratigrthat could be achieved through:

Providing assistance for regeneration and inangdke productivity of native
forest in Moldova (species composition and structure)

Extension of land covered with forests and fovegtetation

Increasdree and shrub species diversityd establisla genebank

Development of special data regarding forest biodiversity and creation of new
protected forest areas

Building institutional capacity and public awareness.
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Annex 1. International projects addressing climate change
issues in the Republic of Moldova

Republic of Moldova: Enabling Activities for the Preparation of the First National
Communication under the United Nations Framework Climate Change Convention:
19982000.

PartnersMinistry of Environment and Territory Development, UNDP Moldova, GEF.
Project brief descriptiorithe Project outlined a number of measures in the most

important areas while showing directions for futwark and creating a basis for efficient
partnership.

Projectoutput The First National CommunicatidifNC) of the Republic of Moldova

under UNFCCC (http://unfccc.int/resource/docs/natc/moldnc2.pdf)

Climate Change: Enabling Activities (Phase II): 2002002

Partners: Ministry of Environment, Construction aredrifory Development, UNDP

Moldova, GEF.

Project brief description: The objectivegreto identifyand assesgchnology needs fo

the replacement of old enerinefficient technologies used the energy andagricultural
processingndusties to assesthe possibilitief usingrenewable energy resources; to

build capacity for absorption, design, evaloatand hoshg of projects;andto perform
anawareness building campaign on climate change issues

Project output: Enhancemeuitthe general awaress and knowledgef UNFCCC in the
country, building national capacity to takesponsibility forclimate changeelated issues
(including the technology transfer procesitiveringareportoni Tec hnol ogy Needs
and Devel opme mafi R ralidewrE nte regsyo0 aFnedasi bi |l ity St u:
(http://www.undp.md/publications/doc/Report_new_1.pdf)

fiMoldova: National Capacity Needs Self Assessment for Global Environmental
Managemend : 22005 3

PartnersMinistry of Environment and Natural Resources of RM, UNDP Medd&SEFR
Project brief descriptionfhe main goalsvere to connedhe spheres of biodiversity,

climate change and combating land degradation; idesutifl present capacity

strengthening needs in each individual aeeal forthemall in aggregate; natiatlevel
approval of the capacity strengthening measures in those three areas in accordance with
the national strategies for environment protection, conservation of natural resources and
sustainable development.

ProjectoutputRe por t @ Env i remenmiRepart an NatidralnCapscity Self
Assessment o (http:// adddAcuindmp. Bran dbes/ &688B8ap
to implement the Rio de Janeiro Conventionsfor20081 0 per i od o .
0Capacity Building for | mpr ownvengries he Qual ity
(Europe/ Cl S i2e0§i on) o: 2003

PartnersMinistry of Environment and Natural Resources of RM and National

Authorities from other 11 countries from Central European dBd&gion, UNDP

Moldova, GEF.

Project brief descriptionthe project iniated a regional programmatic approach

developed to build capacity for improving the quality of data inputs to nati&gif&
inventories, using the good practice guidance of B@&Qfor costeffectiveness.

Project outputReduced uncertainties and impeovquality of inventories for subsequent
National Communications; and improved national strategies for redGéitag

emissions.
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iTechnical Assistance to Armenia, Azerbaijan
fulflmentof t heir gl obal cl i mMH42006c hange engageme.l
PartnersMinistry of Environment of Moldova, Azerbaijan, Georgia and EU TACIS.

Project brief descriptionthe key objectives of theroject included capacity building in

the beneficiary countries for the implementation of CDM Projects uheétyoto

Protocol, including assistance in building the institutional infrastructure to support CDM

projects and development of the portfolio of possible CDM projects; raising awareness

among key decisiemakers, business community and broad public of thetcouy 6 s

obligations under UNFCCC arnble Kyoto Protocol.

Project outputPortfolio of CDM projectsdeveloped capacity building to mitigate GH

emissions, trained public administration authoritiesiariety national economic sector

for CDM project develoment. Four CDM projects have been under implementation in

Moldova, and about ten CDM project ideaere still in the pipeline at the development

and promotion stage.

AFinancing Energy Efficiency I nvestiments for
2012

PartnersUnited Nations Economic Commission for Europe, Climate Change Office,

Ministry of Environment of the RM and National Authorities frahothercountries of

the region.

Project brief description: it focusen funding of investments in energy efficiency

activities to mitigate climate changgfectsin twelve countries ofoutheastern and

eastern Europe and Central Asia.

iMol dova Biomass Heating in Rural st@ommuniti e
1 and 2)2006 2016

PartnersCarbon Finance Unit Moldovanternational Bank for Reconstruction and

Development (IBRD) as the Trustee of the Community Development Carbon Fund.

Project brief descriptionthe goal is to generate added valuéh®Moldova Social

Investment Fund (SIF) Il Project, through gained GHh@ssion reduction benefits,

directed towards SIF project participants, thus creating incentives for further

implementation of GHG mitigation measures.

Project outputTwo CDM projects bundle 134 project activities focused on fuel

switching activities anénergy efficiency in public buildings (schools, s&hools,

public offices, medicatentresetc.). EstimateHG emission reductiois

357768t CO,-eq.

fiMol dova Energy Conservation and GWO&enhouse
2016

PartnersCarbon Finace Unit Moldova, International Bank for Reconstruction and

Development (IBRD) as the Trustee of the Community Development Carbon Fund.

Project brief descriptionfhe goal of the present project is to generate an added value to

Moldova Energy Il Projecthrough gained GHG emissions reduction benefits, directed
towardsenergy project participants, thus creating incentives for further implementation of

GHG mitigation measures.

Project outputThe CDM project bundles 19 project activities focused on fuethinig

activities in public buildings (schools, psehools, public offices, mediceéntresetc.).
Estimatedemission reduction i$14469t CO,-eq.

fiRenewabl e Energy from A§08i cul tural Wasteso
PartnersConsolidated Agricultural Project Managem Unit (CAPMU) under the

Ministry of Environment and Natural Resources of Moldova, GEF.
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Project brief descriptionthe ultimate project goal was to lay down the foundations for
large-scale efficient use of biomass (strawhich should replace importddssil fuel and
trigger the introduction and promotion w$e ofprimary agricultural waste (biomass) for
generation of heat based on efficient technologies.

Project outputll biomass boilers (80W to 600kW) with a total capacity of 2720W
were suppkd and installed in public buildings (schools and kindergartens) in rural
communities.

fiRepublic of Moldova: Enabling Activities for the Preparation of the Second
National Communication under the U(NFCCCo 2 i®R@09

PartnersMinistry of Environment and Natal Resources of Moldova, UNEP and GEF.
Project brief description: This project led to the preparation of the Second National
Communicatior(SNC)including a national inventory of anthropogenic emissions by
sources and removal by sinks of all GHGs not aletd by the Montreal Protocol for the
period 19902005, and a general description of steps envisaged to implement the
Convention, inclding the development of the National Action Plan on Adaptation to
Climate Change and the National Climate Change MitigeStrategy.

Project outputTo be published soon.
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Annex 2. Main publications related to climate change

Academy of Science of Moldov2008 Report on the Activity of the Supreme Council
for Science and Technology Development and the Main Scientifial®eAchieved in
Science and Innovation in 2007. Chisinau, 2008.

Daradur, M., Cazac, V., Mihailescu, &.Boian, |. 2007 Climatic Monitoring and
Droughts. Statélydrometeorologcal Service the Republic of Moldova, Institute of
Ecology and Geography, Ademy of Science of Moldova.Chisinau, 2007
(Publishing Hous¥4pgiTanavi uso SRL.)

Ministry of Ecology and Territorial Development/UNDP Moldo2800. First National
Communication of the Republic of Moldova, Submission to the UNFCCC-€6i
13th ofNovember 2000.

Ministry of Ecology, Construction and Territory Development/UNDP Mold@a92
Technological Needs and Development Priorities. Report developed under the
UNFCCC Chi sinau: Cartdidact, . 126002 (ARecl amac

Ministry of Envronment and Natural Resources/National Institute of Ecology of the
Republic of Moldova State of the Environment Rep@afi02, 2003, 2004, 2005, 2006
(National Reports). Chisinau, AiMedi ul Ambi a
2006, 2007.

Ministry of Ervironment and Natural Resources/UNDP Molda®@05 Environmental
Management: Report on National Capacity efessment. Cartdidact, 2005
(AReclamad Primting House). 152

Ministry of Environment and Natural Resourc2807. Environment Protection in én
Republic of Moldova, Chisina4 p.

Official Monitor of the RM No. 10 as of 01.10.1993, Parliament of the Republic of
Moldova, Law No. 1515 as of 16.06.1993 on Environment Protection.

Official Monitor of the RM No. 23 as of 27.04.1995, Parliament oRbpublic of
Moldova, Resolution No. 404 as of 16.03.1995 on Ratification of the UNFCCC.

Official Monitor of the RM No. 9 as of 15.01.2002, Parliament of the Republic of
Moldova, Resolution No. 605 as of 02.11.2001 on Approval of the Concept of the
Environrmental Policy of the RM.

Official Monitor of the RM No. 048 as of 18.03.2003, Parliament of the Republic of
Moldova, Law No. 29 as of 13.02.2003 on Accession of the Republic of Moldova to
the Kyoto Protocol of the UNFCCC.

Official Monitor of the RM No. @as of 01.01.2004, Resolution of the Government of the
RM No. 1574 as of 26.12.2003 on Assigning National Commission for
Implementation of Provisions of the UNFCCC, as well as Mechanisms and Provisions
of Kyoto Protocol.

Official Monitor of the RM No. 019 s.0f 30.01.2004, Parliament of the Republic of
Moldova, Resolution No. 566 as of 25.12.2003 on Approval of Research and
Development Strategic Priorities for the period 2Q040.

Official Monitor of the RM No. 4346 as of 30.03.2007, Resolution of the Gowveent of
the RM No. 304 as of 17.03.2007 on Approval of the Ecological Security National
Program for the period 20e2015.

Official Monitor of the RM No. 127130 as of 17.08.2007, Parliament of the Republic of
Moldova, Law No. 160 as of 12.07.2007 on Reabkle Energy.
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Official Monitor of the RM No. 144145 as of 07.09.2007, Resolution of the Government
of the RM No. 958 as of 21.08.2007 on Energy Strategy of the Republic of Moldova
until year 2020.
AndrSea2004. Programul complex de valorifica
sporirea feChHiikinkt®, iPeswmtlawd ui212 p.
Averin, 1. 1960. Some changes in composition of hunting fauna of Moldova during last
centuriesl our nal ifirOhdiamnm,a NMrr. 1, Publisher fACartea
Chisinau, pp. 128.34. {n Russian).
Banary A. 2000.Methodological Guidelines to Calculate €Bmissions from Arable
Soil s. Collection of articles fAClIimate Chan
(in Romanian)
Banary A. 2001. Evolution of Humus Balance in the Soils of Moldova. National
Complex Program on Enhancing Soil Fertility. Chisinau, p.i83R¢manian)
Boaghie D. 2005 Reconstru§i a ecol ogict a pktduril or. Chi ki
UASM, 275
Bul etin de monitor i myll Ehkkatpedo!l ogi c. 2000. Ed
Capcelea, A. 1996. The Republic of Moldova on the way to the sustainable development.
Carbon Fond. World Bank.Ch. Centreed. Of UASM. (n Romanian).
Don,NSEt 1998. Ecol ogi eEdg e nCeerreelst, «Biucfuareesttii,e rit2.
Forestry Age nlB9y Ndidvia Repastiwithvegadd.to the state of forestry
fond of the Republic of MoldovaChisnau.48 p.
ForestyAgency AMol dsilvaodo, Andriexk S. 1999. Hum
Optimization and Conservation MeasurBsoceedingsf the Scientific Conference
AiSoil Science in the Republic of Mol dova at
Chisinau, 1999, p. 6Z7. (n Romanian)
Forestry Agemn00l nMet datil omaal Scientific Conf
Devel opment of forestry se@hshawd28mf the Reputk
Forestry Ag e nvanpusfildisStatissal recoré reports fore period
1990 2005.
Forestry Agency fiMol dsilvao, Prototype AEpig
Chisinau. 272 pp.
GalupaD., Talmacjl. & Spitog L. 2006 Gui de f or project managemer
Conser vat i orChisinau, ABUM Eublishin@ertre, 206 p.
Galupa, D., Talmaci, & Spitoc, L. 2005St udy f or the Republic of N\
Forests and Livelihoods Sustainability by Improving Governance and lllegal Logging
Co nt Chosinau, ASUM Publishing Centre, 116 p.
Galupa, D., Talmaci, & Spitoc, L. 2006Forestry Sector of the Republic of Moldova
Issues, Accomplishments, Perspectiv@sisinau, ASUM Publishing Centre, 27 p.
GalupaD., Talmacjl. & Spitog L. 2008.Moldova Community Forestry Development
Project Carbon Sequestrataln d Emi ssi on Reductions Study.
GalupaD., Talmacjl. & Spitog L. 2008. Moldova Community Forestry Development
Project Baseline Study. Chikintu, I CAS.
GalupaD., Talmacjl. & kSptoc, L. 2008. Agreforestry practices in Moldova and
Climate ChangeChisinau, IEP Sttinta, 96 p.
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Galupa, D., Talmaci, I., Spitoc, L., Rotaru, P., Rusu&Boaghie, D.2006 Forests and
Public Grasslands Development in the Republic of Moldova. Chisinau, ASUM
Publishing Centre, 19 p.

Gulca, V.& Herbst, P. 2009violdawien: Nachhaltige Waldbewirtschaftung schafft
IPCC (1997), Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories Vol 13.

Kapp, G., Horst, A., Galupa, D., Talmaci, |., Spitoc, L., Horn, L., von Velaweck,
M., Grigoriev, P.& Danii, T. 2003. Moldova Soil Conservation Project carbon
Sequestration and Emission Reductions StGA Terra Systems.

Kapp, G., Horst, A., Galupa, D., Talmaci, I., Spitoc, L., Horn, L., von Velsweck,
M., Grigoriev, P& Danii, T. 2003. Moldova Soil Caervation Baseline Study. GFA
Terra Systems.

Kravciuc, 1.1966. Carefully to behave with forests in Moldovd.our nal A Ohr ana
prirodi o, Nr . 4; Publ i sher: f+688.gr Rugsian)..mo | dov e n

National strategy and plan for actiongfire field of conservation of biologic diversity.
Nr.112XV, April 27; Publ i sheinRomani&n). i nt ao,

Official Monitor of the RM No. 65 as of 25.12.1991, the Parliament of the Republic of
Moldova Law No. 828 as of 25.12.1991 the dafode.

Official Monitor of the RM No. 6 as of 30.06.1993, Parliament of the Republic of
Moldova, Resolution No.1546 as of 23.06.1993 on accession of the Republic of
Moldova to some environmental conventions and ratification of the Convention on
Biological Diversity.

Official Monitor of the RM No. 77 as of 28.11.1996, Parliament of the Republic of
Moldova, Law No. 915 as of 11.07.1996 on Plant Varieties Protection.

Official Monitor of the RM No. 4 as of 16.01.1997, Parliament of the Republic of
Moldova, LawNo. 887 as of 21.06.1996 on Forestry Code.

Official Monitor of the RM No. 40 as of 19.06.1997, Parliament of the Republic of
Moldova, Law No. 1102 as of 06.02.1997 on Natural Resources.

Official Monitor of the RM No. 92. . 668 as of 16.07.1998, Parlianteof the Republic
of Moldova, Law No0.1538&s of 25.02.1998 on the Natural Areas Protected by the
State.

Official Monitor of the RM No. 003 as of 14.01.1999, Parliament of the Republic of
Moldova, Resolution Na257 as of 24.12.1998 on Accession of the ikdip of
Moldova to Convention to Combat Desertification in Drought/Desertification Affected
Countries.

Official Monitor of the RM No. 133134 as of 02.12.1999, Parliament of the Republic of
Moldova, LawNo. 612 as of 01.10.1999 on Plant Protection.

Official Monitor of the RM No. 116 as of 09.11.2000, Parliament of the Republic of
Moldova, Law N0.1041 as of 15.06.2000 on Improving the Degraded Lands through
Afforestation

Official Monitor of the RM No. 4649 as of 27.04.2000, Resolution of the Government of
the RM No. 367 as of 13.04.2000 on Approval of the National Program to Combat
Desetrtification.

Official Monitor of the RM No. 090 as of 02.08.2001, Parliament of the Republic of
Moldova, Resolution N0.112 as of 27.04.2001 on Approval of the Nationa¢@jrat
and Action Plan on Biologic Diversity Conservation.
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Official Monitor of the RM No. 133 as of 08.11.2001, Parliament of the Republic of
Moldova, Resolution No. 350 as of 12.07.2001 on adopting the Strategy for
Sustainable Development of the Forestryt8eof the Republic of Moldova.
Official Monitor of the RM No. 099 as of 06.06.2003, Resolution of the Government of
the RM No. 636 as of 26.05.2003 on Approval of the Program on Use of New Lands
and Enhancing Soil Fertility.
Official Monitor of the RM N0.126 as of 27.06.2003, Resolution of the Government of
the RM No. 739 as of 17.06.2003 on Implementation of the National Strategy for
Sustainable Development of the Forestry Sector.
Official Monitor of the RM No. 132 as of 01.07.2003, Resolution of thee@oment of
the RM No. 737 as of 17.06.2003 on Approval of the State Program on Regeneration
and Afforestation of Forestland for the period 2020.
Official Monitor of the RM No. 142 as of 08.09.2006, Resolution of the Government of
the RM No. 1007 as @f1.09.2006 on the Progress of the State Program of
Regeneration and Afforestation of Forestlands for the Period-2083, Approved by
the Government Resolution No. 737 as of June 17, 2003.
Popusoi, A. 2002. Report concerning to state of forestry seotori¥oldova, in the
reference period 1992002.PresentedinthEonf er ence ASustainabl e
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Annex 3. Forestry sector activities based on the Republic of

Moldova Action Plan for 20097 2013

Sector Policies

Revision of Sector Policies of the Forestry Sector Susbdé Development Strategy and of the Action Planén th
context of adjustment to new so@gonomic redfies

Development of LocaProgramme on the Use, Conservation and Development of Natural Resources (forests
types of forest vegetain, grasslands), establishing commuibétyel ecological networks taking into account
geographical, pedecological featuregppographyetc., including in the context of preventionmitigation of
natural hazards

Development of a National Lascaping System, taking into account #li¢ualconditions of the Republic of
Moldova

Strengthening of community forests to improve their condition, guarding, protection, regeneration and use, ¢
to assure their wider specific pelynctonality

Development and implementation of the natigmalgrammeof ecologicalrehabilitationof the standing stock whicl
does not correspond to stationary conditions, providing &iorationof circa 190 haannually

Carrying outsurveys to assess the real consumption of wood products, including from illegal legging,
developng and submitting periodic reports (2009 and 2013) on consumption of wood products

20092013

20092013

20092013

20092013

20092013

20092013

Legal, Regulatory and Institutional Framework

Developmenbf anew version of the Forestry Code (to include some new chapte@mmunal and private secol
in forestry; forestry taxes, including taxes for activities leading to fragmentation of the forestry fund through 1
construction, marking out electriais, gas pipelines crossing forests, etc.)

Revision and development of ngimportant components of the forestry regulatory basis, as integral parts of tt
forestry regime, focusing on the following areas: maintenance and conservation of forésmmg;stanservation of
forestry genetic resources; ecological reconstruction of forests; certification of forests, forest products and
management systems

Development of a new version of the Regulation on the manner of keeping the state réuefdrestry resources
and the state forestry cadastre

Development of a new version of the Regulation on classification of forests by grougspspb and functional
categories

Revision of the regulatory framework pertaining to elepment of an appropriafancial mechanism in
conservation and development of forestry resources, by imposing mandatory allocations from semelggteay
funds (ecological, roads, etc.) and taxes (ecological tax on import of oil products, faalainds etc.) needed for
expansion of lands covered with forestry vegetation, etc.

Development and approval of the Regulation on the principlesnamerof funding priority forestry activities, on
the stateds cont r adivtigsilandscaping, rgseaichy negernesatiof ama expmansiony guard
and protection of forests)

Development and approval of the Regulation on environmeniiz¢sand payment for their beneficiaries
(agricultural landowners, treatment fadéi, etc.), as well as establishing an economic infrastructure and a wo
products market

Development and approval of the Regulation on impleimgmind assuring functionality of the principles of
participatory management of public forest reses

Development and approval of a Regulation on a wide promotion of forestry pastoral and agfarettmapracticedo unify
the efforts of the forestrgnimal breedingndpastoral sectors, mitigate social conflicts, etc.
Approval and implementation by mayors of local regulations pertaining to forest vegetation and grasslands

management, including signing agreements betweelivélstock sectoand mayors of contracts for grazing of
animals on communal grasslands, which egjfiecify the obligations of the parties in terms of grassland mainter

2009

2009 2010

20092010

2009 2010

2009 2010

20092013

20092013

20092013

20092013

2009 2011

Education, Training, Research and Development

Development and implementation of trainipggramme for ownersiitially for staff involved in management,
guarding angbrotection) of communal and private forests and other types of forest vegetation

Organization of trainingndre-trainingprogramme of forestry professionals in information technologies
Development of methodologieadtechnologies wassuring adaptability of forest ecosystems to climate change

Description of the natural forest ecosystems in view of adequate executaraesify works and assessing
vulnerability

Development ofgeneral information system fdnenationalforestry sector
Development of software for forest inventory and forest cadastre development

20092013

20092013
2009 2010
20092013

20092013
20092013
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SERBIA

Sasa Stamatovic

Introduction

This reportwasproducedunder the technical supervision of the Environment, Climate
Change and Bioenergy Division (NR@} outpufrom an FAQsupported project.

The Republic of Serbia became a Party toUh&-CCCin 2001, as a succesdorthe

Federal Republic of Yugoslavia, which had¢eded tdJNFCCC in 1997Serbia has

ratified the Kyoto Protocol as a neAnnex | Partyand it @me into force in the Republic

of Serbia orll7 January 2008.

After the Convention was ratified andame into force, serious efforts have been made to
establishappropriate policy, institutional and legal framewsittx meet Convention
commitments. However, these efforts have not resulted in substantial improvements, so
Serbia is late in fulfilling its commitments under the Convention, including preparation of
the Initial National Communication (INC). This is maimye to complex political,
economic and social conditioirsthe period othe 1990s ancearly2000s including
breakdown othe former country and a series of Balkan wars, international isolation,
deep economic crisis, and more recent challenges linkedatoning the state
administration and implementingforms fortransition to a market economy.

With the support ofhe Italian Ministry for the Environment and Territognd UNDP,

the SerbianDesignated National Authority (DNA) has begperational sine November
2008 and it is hosted hifie Climate Change Unit within the Ministigf Environment and
Spatial Planning.

The UNDPcountry office forSerbia as an Implementing Agency GEF, provides

support tathe Ministry of Environment and Spatial Plannisighe Republic of Serbi@n
preparing thenitial National Communication.

South East European Climate Change Framework Action Plan for Adaptation (financially
supported by the Royal Ministry of Foreign Affairs of Norway) has been adopted by the
Ministers responsible for environment of the Repubdit Albania,of Bosnia and
Herzegovinapf the former Yugoslav Republic of MacedoniMontenegro anadf the
Republic of Serbia.

TheRepublic of Serbia accepted European and international legislation addregas

a benchmark for development of national legislation in the procdSs atcession

Several sectoral strategies relevant to climate change either have been prepared or are in
the process of preparation (including waste management, energy, regionamic
development, forestry and transport). In addition, the process of implementation of the
National Strategy for Sustainable Development is currently underway.

Still, the current framework is not sufficient for the implementation of the Convention
reflectingthe limitations in available technology, reseasystematic monitoring, public
awareness, education and training, information sharing and networking.

The forestry sectgras a part of Serbian societyent through same historical, social and
economicevents In 2002 the Government of Serbia requested FAO to provide technical
support for developing a modern and adequate policy and legislative framework for
sustainable use of the forest resource base. In April, 200chnicalCooperation

Project (TCP) funded by FAO was launched and hosted by the Directorate of Forests.
This project, which was completed in March 2005, provided a basis for implementing a
comprehensive thregear Forest Sector Developméhbgrammefinanced by the
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Government ofinland. The overall objective of this comprehensive project
(GCP/FRY/003/FIN http://www.forestryprojectserbia.org.rs), implemented during the
period June 200%May 2008, was to support the developmnef forest sector reforms and
thus make a more sigriéfint contribution to the national economy and poverty reduction
in rural areas. Scope of services included technical support by international and national
forest expertsand studies in a number of areas of particular importance for the future
developmenbof the sector. In addition to the GCP/FRY/003/FIN project, FAO is

currently implementing a project on webdsed bieenergy useandthe Norwegian
Government suppart atwo-yearproject on National Forest Inventory and Forest
Certification.

Summary of climate change dimension

Review of information

In view of thecomplexity of climatic elements ankeir mutual interactionsome data
indicate thathe Serbian forest ecosysteronuldface additional stress.

Air temperature

Theannual air temperatuie Serbiaincreased fronthe normalzedvalue forair
temperaturen 1983 with rapidincreasecontinuing from 1987to date.The simmerof
2008 waghe 19thconsecutivesummer exceeding the historical averdeviatiors from
historical averagair temperaturgvary by region.Figurel shows thespatial distribution
of temperaturdevelsdeviation fromthe 100-year averagéor time series 1952008 and
1997 2008.The fgure shows thattheaverage air temperaturisen by >1°C over the 50
years on more thamo-thirds of Serbian territorywith air temperatursrising by up to
2.2°C in some regionsComparing those two time serjetscould be concluded that
temperature have risen monapidlyin the lastwo decade than befor€he increase was
significant for nortlern Serbia anthe Timocka Krajina region. Since the mi®80s
occurrence ofropic days andnore frequenbccurrence of heat waves (several days

>40°C)have also been observed.
Figure 1. Annual air temperature trend (left i year; right T summer period)
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Figure 2. Territorial distribution of annual temperature trend (left

1 1951 2008/100 years ; right 19911

2008/100 years)
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Precipitation
An analysis of the annual and seasonal precipitation in relation tostiogicalnormal

values has shown mostly neigattrends, except in the autumn, when it was positive at
most stations in Serbi&igure4 shows that the precipitation trend in the last two decades

has become rapidly negative, particularly in eastern andesastdrn regions.
riod).

Figure 3. Precipitation deviation (left : annual; right : summer pe

S

»

OO OJ TYTIE

-3

x4

RETOCII A}

TESE 1955 1960 ¥365 1670 vI75 1330 1966 1990 1985 2000 2005 2 WESD 1995 WSED 1984 15D NU0S 1560 1585 1R 19SS J003 Jmrs Jov|
OO

Figure 4. Territorial precipitation trend as percentage of longterm average (left 1951 2008; right : 1991

2008)
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Climate extremes

The Hotspots Project initiated by the World Bank has identified sastérn Europe as a

major natural disaster hazduat hotspots, exposed to floods, droughts, forest fires, wind

storms, heat waves, earthquakes and landslides.
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Regardinghe South East European Climate Change Framework Action Plan for
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1980 1989 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Adaptation Serbiasuffered fromfloods in1999, 20002002,2005 and 2006with major
droughtsrecorded in 19891991, 1993, 2000 arzD07.
Climate change and Serbian forests
Foress areclimate sensitive systemand havéeenstronglyinfluenced byincreasing
temperatureandreducedorecipitation during the summer period, baogthe risk of
forest fires. In summer, high temperatures, low air humiditydapduel represent
favourable conditions for forest fires. The changing climadnditions could thus affect
the frequeny and magnitude of forest fires. In addition, extreme climate events, such as
spring temperatureventsand summer drought, are expected to increase in frequency and
duration. Theeffect of these could be to render the trees more sensitdtheo
challenges, such as new pests and diseases. Insect and fungal attackésododd
aggravatedby climate change.
Starting from 2003the National Focal Centiielnstitute for Forestry, Belgrade, in
collaboration vith the Faculty of Forestry, Belgradend the hstitute for Lowland
Forestry and Environment, Novi Sararried outa Serbian forest condition monitoring
survey at Level, under the framework dhe International Cooperativerogrammeon
ForestCondition in Europe (ICP Forest). Annual Repavere pultished (hard copy) for
2003 to 2009 Unfortunately, data collected from ICP monitoring 20009havesofar
not been analysed asime-series bundle. However, it is important tetethis asa

potential source for furthetimate change effects consideian.
Figure 5. Cumulative defoliation (weak, moderate and extensive)
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Figure 7 . Damage to forests caused by

40000 7
35000 4 W Hprmnna —
0000 M ., !llegallogging
2 | Insects
on .
S000 =" Natural disasters
; 2 i B A .
E W OM Diseases

1980 1989 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Status of assessment and research on climate change

Climatechange issusin general as well as theforestry sector ha gained higher

profile in Serbia recently. So far, there is at leastalineate changaational publication
related to forestd~orests and Climate ChamBroceedings2007. These proceeding have
been published by the Forestry Faculty and finaricguhrt by the Ministry of Science

and in part byhe Ministry of Agriculture, Forestry and Water Management, Directorate
for ForestsThe publication exists onlyn hardcopy in Serbian (with English
sumnaries).Thesummaries ofhe papersnentionedrom theproceeding have been
incorporatechere asAnnex 1to thiscountryreport

Proceedings content

1. Forest as a factor for climate change mitigat®BypRatko Kadovic and Milan
Medarevic

2. Therole of forestsn the realization of goalsf & NFCCC. ByDanica Spasova

3. Methods 6 assessment the regional impacts of global climate chiakgeopean
context. ByMilan Dacic

4. Thetendency of air temperature changes and precipitation quantity in the region
of the Repulic of Serbia By Tihomir Popovic

5. Sustainabldorest managemeiitforest biodiversity and climate chge By
Milan Medarevic, Stanisa Bankovic, Biljana Sljukic and Anita Svilacic.

6. Climatechanges and their potential effects on causes of diseases ofrigest
and shrubsBy Dragan Karadzic

7. The influence of climate change on harmful foreseats By Ljubodrag
Mihajlovic.

8. Carbonreserves and dynamics in forest ecosystia Serbia By Ratko Kadovic,
Milan Medarevic, Milan Knezevicyojislav Bajic, Brarmko Glavonjic, Snezana
Belanovic and Nenad Petrovic

9. Afforestation andeforestation as potential for climate change mitigatiéon
European context and programme$erbia By Milan Medarevic and Ratko
Kadovic

These ppers presergenerakonsideration aboutclimate change and ffiess and they do
not necessarilyeflectSerbian conditionsHence asnotedin the preface ofthe
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publication, thepublication should be understood only as an incentive for further
scientific and expert discussicandinformaion for decisioamakers. Complex political,
economic and social conditions frahve 1990sneanthat Serbiariorest researchers have
postponed reaction on climate change issBabsequentlysomeactions havdeen
initiated recently.
Main characteristics of current research projects
Changein forest ecosystems aan impact of global warming.
Developerinstitute for Forestry, Belgrade
Duration:2008 2010 (36 nonths.
Financed byMinistry of Science
Brief project descriptionField sampling and collean of relevant data, laboratory and
statistical analyse® attain the projeaxpected outputs
Expected outputs
¢ Modeldevelopedf tree and tree stands developmerthefmain tree species in
Serbiain the light of dgobalwarming
¢ Dendroclimatic reseah.
¢ Impact ofclimate changen momphogeneticpotential of relict, endemic, rare and
threatenedpecies in natural populati®n
¢ Impact ofclimate changen phenophas#ushing and quality of reproductive
material
e Appropriate selection of seed material
¢ Defining key climatic factors for inseptoblems(particularlygypsy moth
Limantria dispa) andmodeling influences.
¢ Definingthemost important climatic factoffer tree diseases
¢ Changesn vegetation zones causbygglobal warming
¢ Proposed measurés reducing negative influence of global warming on forest
ecosystems
Analyses of forest ecosystem setisity to climate changein the Republic of Serbia
Developer: Institute of Lowland Forestry and Environment, Novi Sad
Duration: 24 morits (start d&e: July 2009
Financed by: Ministry oAgriculture,Forestry andVaterManagement, Directorate for
Forests
Brief project description: Theroject is developing tlmugh a number ddctivities:
Selectionof characteristic forest stands
Field samplingof stand condition
Installationof equipment for microclimatic parameter monitoring
Field measurin@f various relevant data
Analyses of collected data
Promotion of esults
Expected output$rojectreportson resultsachievedwith recommendations fa
climate changetrategy and measures for imphoy thesustainability of Serbian forest
Forest Policy i Climate change adaptation context
The South East European Climate Change Framework Action Plan for Adagtason
influenced theSerbian NationaClimate Change Policy Framewonkhichincludes a
large number of strategies, laws and otheislagion, such as: The Law on the
Ratification of the UNFCCC; the Law on the Ratification of the Kyoto Protocol; the Law
on the Ratification of The Conventiofithe World Meteorological Organization; the
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Law on the Ratification of the UN Convention on Biological Diversity; the Law on
Environmental Protection; The Law on the Ministri€ke Law on Hydrmeteorological
Activities; the Law on Waters; the Law on Metology; the Strategy for Sustainable
Development; the Forest Development Strategy of the Republic of Serbia; the Energy
Development Strategy of the Republic of Setbid015;andthe Millennium

Development Goals in Serbia, 2003.

Some of the national jarities in the development of climate change policies incude
continuingprocess of harmonization of national legislation with the EU regulations;
adoption of the National Strategy for the incorporation of the Republic of Serbia into the
CDM under the koto Protocalas well as the Framework Climate Change Strategy and
Action Plan; capacity buildingpr all stakeholders involved in the development and
implementation of climate change policies, including faltiscience, research and
development; campgiis to raise public awareness with regard to climate change issues;
supportto multidisciplinary and intesectoal projects for the assessment of effects,
vulnerability and adaptation optioresmdimprovement of intesectoal communication.
TheForest Pbicy documend Forestry Development Strategy of the Republic of

Serbid was adopted by GovernmeantJuly 2006 as framework national forest policy
documentForestry Development Strateggya contemporary and comprehensive
strategic document based on piphes of sustainability and multifunctionality, protection
and conservation (of forests and rural areas), participation of stakeholders, public
information and others, but terms ofimplementation feasibility aspes;the document

is very general.

Thestrategy has set the general development doalhe forest sector and defines the
measures for achievingdke goals.

Corresponding goals and meases referring to climate change

The chaptepn guiding principledfor the forest sectasays

¢ Forests havan irreplaceable role in the mitigation of climate change caused by
anthropogenic impacts and, in this sense, carbon sequestration. Efforts should be
made to increase permanently foaéstipacity in this respect.

¢ Thestrategy and legislation in forestwill be based on national interests and
shall be harmoaid with international commitments.

¢ The conservation of forest health and viabilityy be defined aanobligation and
responsibility at local, regional and global levels

e The permanent building afational capacity in education, science and research,
technology, economy and social aspects of forests and forest management is
essential for forest conservation and sustainable development.

Main objective and measures addressg climate change adaptation

Theoverallobjective is to increase the contribution of the forest sector to the economic
and social development of the Republic of Serbjeestablisling anefficient system of
forest protection against harmful biotic and abiotic factors, illeganéglillegal

occupation, illegal building and other unlawful actions, and asgtem for monitoring
forest health condition and viability pursuant to UN/ECE and EU methodology
Objectivel is the conservation, advancement, sustainableattdnand ealuation of
protectie, social, cultural and regulatory forest functions.

e The Government will, bearing in mind the forest hazard caused by
anthropogenically induced climate change and their regulatory functions in the
global carbon cycling, support resefamto and analysis of the potential scope
and method of carbon sinks in forests, promote the efficient generation and
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consumption of bienergy from sustainably managed forests, pursuant to
UNFCCCandtheKyoto Protocol, and thus create the conditiomsafaplying for
international funds for increamy theforesedarea.
Objective?2 is the education of the competent professional staff for the forest sector.
¢ Development offorestry education strategy as theib&wr a modern education
system consistentith the needs of forestry development in the changed-socio
economic, scientific and technical conditions
¢ Education and innovation of knowledge through permanent trainingsd th
employed in the State Institutions and public services of the forest.secto
Objective 3 is the fostering of applied multidisciplinary research, development of forestry
technologies and capacity building in research institutions.
¢ Institutional strengthening and building of existing research capacities in forestry,
wood industryand nature protection
¢ Implementation of the national plan and strategy of forestry research with the
participation and financial suppat the Government anehdusers
¢ Strengthening and coordination of international cooperation in research and
capacitybuilding in forestry and woetlasedndustry
e Supportfor participation ofnationalresearchers in international project teams of
foreign research and education institutions
Objective4 is to establish and maintain mechanisms for efficient collectianage,
analysis and exchange of information within the forest sector and among other sectors,
and awareness raisimgnongsthe general public on the importance of forests and
forestry for society in general, with the active participation of all stakei®lde
¢ Institutional and technical preonditions for the establishment of the information
exchange system and efficient cregstoral and intesectoral communication in
the country and at the international level, and, in this respect, the constitution of
Forest Council.
¢ Information on the status of resources, measures and activities implemented in
forest improvement, protection and iatiltion, and especially in the
implementation of the future National Forest Programme should be available to
all stakehdlers and to the public
Objective5 is to establish and strengthen international cooperation at the global and
regional leved in all aspects of forestry and related fields, based on equality and national
interests.
¢ Conditionsestablishedor the implemerdtion of the international resolutions,
conventions and treatieatified in the field of forestry and nature conservation
¢ Regularparticipation ininternational conferences aiming at active participation in
the processes and the preparation of sigmifid@cuments for the development of
the forest sector
¢ Promotion of regional cooperation in forestyming at sustainable utktion,
management and conservation of forest ecosystems.
Climatechange issuegarticularlythe adaptation aspearenot completelyincorporated
in the Strategy iacomprehensive and sufficient nraar,although it does not create any
obstacles for further development and implementaifdhose issues in action p&n
TheForestry Development Strategy of the Republic of Bedbfineda Forest
DevelopmenProgrammeéAction Plan) astool for strategy implementatiorA draft
Action Planwas prepareth 2008by theFAO GCP/FRY/003/FIN°r oj ect A Forestry
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sector devel opimmaettiscumrenty &aing éxendedorderto
upgrade and fin&@e the Action Plan.
The latest version dhe Action Planproposewarious activities and measures referring
directly or indirectlyto mitigation and adaptation actions. The plan is thafAction Plan
will be implementedrom 2011to 2020.
The nain goals irthe Action Plan relevant for climate changelaptatiorare:
¢ A significant increasén annual forestation rate and propévicultural careof
young forests (from about 250@/yearto 5000ha/yeal).
¢ Significant increasein all silvicultural measures in order to improve forest
structure and condition (preommercial hinning, conversion of coppice forest,
reclamation of damaged forestc).
¢ Specific measures for improvementtbé forest protection systeimclude
improvenent d forest protection servicggnprovement of ICP monitoring
system andimprovement of diagnostic and prognostic sersice
¢ Improvement of forest reproductive material productiohadth quality and
guantity.
Increasd activities on construction andaimtenance of forest roads.
Establishment and maintenanceaafefficient national forest information system
Improvementsn forestry research and education sysem
Improvement othe capacities othe public forest administration
Development and impleemtation ofa planfor international cooperation
¢ Development and implementationaplanfor crosssectoral cooperation
A list of priority research themésbeing developed, and in additionnioamerous cross
sectoralssues wth respect of climate chge there ispecifici St udy onofadaptati o
Serbian forest and forestryo
A third majorelement orSerbian forest policy ise Law onForest. ltwas expected that
a rewlaw would be adopted by the Serbian Parliamernhe near futureAmongother
provisons it should provide propesupport foimplementation oftte Strategy and
Action Plan.
Recognzing theinefficiency ofthe present monitoring system, tteav defines roles and
responsibilities for permanent monitoring and diagnosticfaretastingsavice, together
with anational forest information systeMariousact i vi ti es are mar ked a:
publ i c i mpwillrbe #nanced fiontlze Stdte budget.
Establishment o& new financial instrumerih the form of a sealled tax for
envirormental servicewill be crucialfor the futureof the national forestryprogramme
asawhole.
After the expecteddoption ofthe Forest law and Action Planit seems thaa proper and
contemporary National Forest Policy framework willdmhieved However thatdoes not
mean thathejob is doneput it shouldprovidedincentives for intensification further
development and implementatiohthe designated goals, objectives, activities and
measurswith respect to climatic change.

Areas proposed for cooperation

Further development and implementation of adaptation issues conévéivo fod:
assessg theimpact on forestandforestry and adaptation measur&®r addressing
climate changeeffects,some further actiashould be prioritized:
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¢ Intensificaton of research on the impact of climate changar(t healthextreme
events, forest fire, pests adideaseson vulnerability of various forest
ecosystems, age classes and regiockiding risk mapping
Impact on forest biodiversity
Forecastingf future impact
Researclinto sociceconomic implicationsncluding impacs on wood and NWFP
markes, losses from forest disastdisss of forest productivitympact on rural
populatiors, andnon-market goods.

e Upgrade monitoring (ICP level 2) and warngygtems to survey fires, insects,
diseases and other disturbances in forestry

¢ Incorporatng forest damages statistia@ICPmonitoring database mnational
forest nformation system

¢ Improvement of international cooperatiparticularlyfor exchang d information
and knowledge
Public awaeness and information campaigns.

Studies that explore options to reduce both shor lorg-term vulnerability of
forests.

e Developmenbf GoodPractice Guidelines for silvicultatmeasurggarticularly on
afforestation including recommerationson tree species and planting technolfayy
various field conditions.

e Research on genetics and nursery production devoted to production of resistant
planting material

e Prioritized forest road construction and maintereancghtrisk regions in order to
improve fire management system
Improved equipmentor forest fire service
Improved cooperation with other relevant sectors and institutisunsh as the
meteorological service, rural developmenattional fire sendge,andagriculture.

Some financial, technical and capacity gaps and conistrednld present obstaslior
above proposed actions. FAO and other UN ageiccials serveto facilitatemeaningful
participaton and contributehrough support toesearch ahsystematic monitoring,
dissemination of available technology, public awareness, education and training,
information sharing and networking.

TheBelgrade Institute for Forestry orgaed aninternational Scientific Conference on
iForest ecomatsd easa rmrad 10iMarchR@lDOne aithee , 9
conference topics was to present progress obtheg oi ng preinFerest @A Chang
Ecosystemsasnl mpact of G| o epmekentsitfans froithe cpiferenckE h
were to baised as soursdor a plamedinternational workshop ofClimate Change
Impacts on Forest Management in Eastern Europe and Central Asia

There is a clear willingness amonagtional research institutiofisr collaboration with
FAO and UNDP. Stress was placedfe&O's participatiorin process and advocgin

the Serbian forestrgector particularlyin view of thegrowing recognition of fore&
importantrole inclimate change issues.

References and other sources used

Report on state of environment in the Republic of Serbia 288®ian version (Izvestaj
0 stanju zivotne sredine u RS 2008) Agency for Environmental Protection
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www.sepa.sr.gov.yu based on source of Data The Republic Hiyelt@orological
Service of Serbia (RHMSS)

South East European Climate Change Framework Actionf@lakdaptation based on
Synthesis Report on South Eastern Europe Countries Disaster Risk; RMSI; 2007 and
EM-DAT: http://www.emdat.net and SEEDRMI/Desk Study Review Risk
Assessment, in SoutBastern Europé Final Report (ISDR,WB,2007)

Annex 1.

English simmaries of papers from tipeiblicationForests and Climate Change
Proceedings, 20Q7

Forests and climate change

K a d q R.j MedareVi, M., Editors

Based on the current discussions on climate change and its effects on varioa societ
fields, most sciengits in the world have accepted the fact that human activities, first of all
the burning of fossil fuels as well as the systems of land use, have influenced climate
change. Climate is changing and it is going to change as a result of rising concentrations
of gases withagreenhouse effect in the atmosphere. However, the speed and
consequences of such a change dutile@1st century are very uncertain, especially in

the regional sense, although they will probably be serious. According to different
scenariognd reports, climate changes will essentially influence the chamgesural
systems and some key resources of the environment (agriculture, water resources, forests,
coasal regions) and thus the economy sector as well.

Consequently, there is great irgst ofobtainingandcollatingthe best information on
importance and speed of future climate change and effects dfidhges on

environmental systems, among other things. Without reliable informasitne basis for
further activities and decisiemaking, we may face the risk which imfavourabldor

natural resources and, in every way, for further generations.

Forest ecosystenaenatural systemthatare consideredensitiveto unfavourable

effects of climate change in almost all parts of the w@ldling the 1970s, discussions
beganon foresal effectsin reducing global climate changes. Later, the importance of
forest potentialdias beenaepted in numerous international discussions and anghsses
well as interesin defining and quantifing its role in climate change and establishing
systems of mechanisms in international cooperation. Consequently, forest management
will have an important role in the process of 21st century global warming. Within the
advisory organ of the Science and Techngl@pnvention 2005, a fivgear programme

on adapting and intensifying national activities in this field was adopted. Signatory
countries are obliged to carry out a detailed analysis of climate change effects on forest
ecosystems and to suggest adaptatieasures. The countries send their national reports
to the organs of the Convention.

Taking into consideration the complex role of forests and the sector of forestry in the
realization of the goals of tHédNFCCCand its Kyoto Protocol, the advancement and
national use of forest ecosystemstfug Republic of Serbia has strategic significance.
Based on strategic priorities and forest policy, it is necessagvielopa sectaal

strategy for joining the Clean Development Mechanism as an integral partdtibeal
Strategy for CDM, then to provide conditions for carrying outghegrammeof

systematic monitoring and researching the effects of climate changes on forest
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ecosystems as the basis for malarggratey and action plan of adaptation measures in
forestry.
Inearly2003,apr oj ect fAProtection and Sustainable D
of Ser bi aaddwithagukbpeojeat Climate Change and Sustainable
Development of Serbian Forest Ecosystems™ at the Ministry of Natural Resources and
Environmental Protection of Republic of Serbia, but its realization was interrupted in the
beginning of 2005. Since 2006, within the scientific projects of Ministry of Agriculture,
Forestry and Water Managemémirectorate of Forests, the research partidly
recommenced
In view of all this,the authors of this publication hope that, beginning tithissuesfo
interaction between forest and climate changesisrailus they will stimulate a
scientific and expert discussion tireone hand, andtimulate decisioamakers on the
other hand to develop and apply the strategic activity plan in the fosestiyr
Forests as a factor for climate change mitigation
K a d oR¢, iMedarevi, M.
Human activities are almost exclusively responsible for the disturtyarticecarbon
dioxide global circulatin, mainly caused by fossil fublirning, whichincreaseshe level
of carbon dioxide in the atmospheamdby destroying the foresthat actasabsorbents
of carbon dioxide. Approximately.@ milliontonneof carbam are emitted into the
atmosphere each year, from whicB gillion tonneoriginate from fossil fuels, andé
million tonne from deforestation (IPCC, 1992)s an important reservoir of carbon,
forests are considered havea significantpotentialfor global warming mitigation
through their capacity for carbon sequestration and accumulation. However, the
management potential, measures of mitigation and forest adaptation to future global
conditions of environmental changes vary very much from one statetber.
In projecting options of saving and carbon sequestration in forests, the influences of land
use systems that are of critical importance for futamdonemissions, e.g. reducing
forested areas argkpandingagriculture should be taken into coideration. The forests
and systems of land use have the potefdraleducing carbon emission equivalent té 10
20% of the projected fossil fuels emission by 2050.
As the forests are getting more important as the mearsifioonsequestration, the
future systems of forest management are likely to be estimated on the basis of their
effectiveness in the realization of this functiarich will result inPro-C silvicultural
methods (for carbon sequestration from the atmosphEre}e systems can be classifie
into four categories:

¢ slowing deforestation and forest degradation,

¢ expansion of the existingarbonsinks through forest management,

¢ creation of newcarbonsinks through expansion of forested areand

¢ substitution of fossil fuelby renewablewood-based fuels.
Adoption of such londerm policy will have the added benefit of enhancing other
environmental objectives, such as protection of biokdgigater and soil resources.
The role of forests in the realization of goals of UNFCCC and its Kyoto
Protocol
Danica Spasov
Taking into account the importance of forest ecosystems in the process of elimination of
GHG effects from the atmosphere, the issues of forest protection and advancement and
the participation of forestry in mitigation of climate chanbege been regulated through
the general obligations of all state members of these international agreements. The issues
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on LULUCF have been and still are very interesting within the multilateral negotiating
process taking place within the international agresis Asaresult of these international
negotiations, a number of obligatory decisions and methodologies related to including
forestry into the strategies of adaptation and mitigation of climate change, i.e. the
measures for reducing anthropological eiiss of GHG effectshave been adopted. The
importance otheforestry sector in solving climate change problems is best illustrated by
the EU strategic approaatf estimating the fore'strole and the involvement tifie

forestry sectom Kyoto Protocol inplementation, in addition to establishing priority
technical measures with optimal potenf@l carbon sequestration.

Furthermore, some regulations of the Convention and Kyoto Protocol determine the
possibility of participation of developing countriescliuding our country as well, ithe

Clean Development Mechanism, as one of the three flexible mechanisms of GHG trade
emissions, through afforestation and reforestation and appropriate activities in forest
management.

Regarding the strategic interestdtoé Republic of Serbia in forestry and varietes of
foressin realization of the goals of UNFCCC and its Kyoto Protocol, a detailed review
of the Convention and Kyoto Protocol regulations, has beptementedas obligatory
decisions relating to foreecosystems arttie forestry sector. The most important
measures of EU in forestry have also been analysed, as well as the conditions of
including our county in theCDM through afforestation and reforestatjmmjects

Methods of assessment the regional impacts of global climate change-

European context

Da c Ml

The growing need of the scientific and expert public, decisiakers in Government as
well as the broader public, for realistic assessments of possible regional reactions to
global climate chargy has emphasized the importance of regional climate simulations.
The problem of regional climate change projection can be identified as the problem of
presenting the effects of atmospheric forces on different space scales: forces on a large
scales that ndify the global atmospheric circulation and cause the sequence of weather
situations characteristic of climate status in a particular region (e.gigihéevels of

GHGsin the atmospheregndforces on a medium scale (e.g. complex mountain
systems) thatnodify local circulations and thus regulate regional division of climate
changes. The patterns of general atmospheric circulation present the main means of
climate simulation. Unfortunately, the resolution of these patterns is too inexact to
describe atmgpheric forces on mediumscale and thus adequately simulate regional
climate details. This text describes the current approaches to solving problems of defining
regional effects of global climate changes that the patterns of general atmospheric
circulation indicate. Apart fronareview of the existing methods, a preliminary result of
the regional climate simulation of the European ic@mtt has also been presented here.
Trends in air temperature changes and precipitation quantity in the region

of the Republic of Serbia

Popaov.i |

According to numerous analyses and estimates, global warming will probably bring a
great number of changes. Depending on economic potentials, the possibilities for
adaptation to many of these changasged However, adaptation is often expesmsand

is not always successfut feasible. That is why climate change preset additional
serious stress for our national resources and valuable rebairerealreadyon danger.

The main purpose of this work is, therefore, to point out the pessiiditions that our
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forest ecosystems will face during global warming, and the kind afrestie can take,
based on researdfto air temperature changeendsand precipitation in the Serlmia
region
Analyses carried out usirgmovingtrend for annulaair temperature in Serbia show that
there have been periods with a dominant negativepariddswith a dominant positive
trend. The period of negative trend domination of the annual air temperature in Serbia
began in 1951, and ended in 1952. Since 1888,especially 1987, some positive trends
at first of shorter, and later longseries have been detected. According to data from
1951 2005, thetrend has beemaintained. In fact, it means ththe average annual air
temperature in Serbia has been gsénce 1983 and the procesmtinues
According to some data from the period of 188105, territorial division of summer air
temperaturégrendsshows that average summer air temperature has beenhysingre
than EC for 100 years on more thawo-thirdsof Serbian territory. The fasteisicrease
in summer temperature, Ugy 2.5°C in 100 years isn the regions of theorth andwest
of Serbia, the t er rkaKraimay sighfly n®ativegandedceof and Ti n
summer air temperature is in thautheast of Serbia, in the region of Leskovac to
Dimitrovgrad.
The analyses obtained by usiagliding tendency show that tle@nual amount of
precipitation in Serbia has been declinfogthe last 55 yeardy about 5% of the
historicalnormalof the last0 years. With the reducing length of the given series, the
mark and intensity of the tendency are changedseriedessthanthe last25 years
positive tendency values the annual amount of precipitation have appeared. The
beginning of the period of rising air temperature in Serbia has been follovasgeipd
of reductionin annual precipitation.
Sustainable forest management i forest biodiversity and climate changes
Medarevic, , MS, |,B&dvikilo X.i |
Sustainable management implies the management amd fissests and forest lands in
such a way and scope (degreepreservebiodiversity. Europearcriteria and indicators
thatare used to control the relationship towards this goal of sustainability, applied to the
forests of Serbidndicate the following:
¢ The total surface of forests in Serbia i$42498ha while the surface of
underbrush and shouand the rest of the forest land) is P22 ha.
¢ Sixty-eight tree speciesf which 15 are introducedhave been recorded within
forest reserveOf thesejt is possible teasilymanage 10 of them commercially,
while 38 species arnm the list of rareand endangered (17), relic (9), endemic (6)
and at a risk (63pecies
¢ As for regeneration of forests, it can be concluded that there have been some
changes andn expansiownf forested areas.
¢ Regarding natural indicatgrvirgin types cover 2% of the teal surface,
modified natural forests 92%, seminatural 54% and production plantations
1.7%.
¢ Introduced tree species coverV% of the total forest area.
¢ The estimated biomass of dead trees isl&@q which is afavourablevalue
In order to provide fast reproduction and the protection of the gierstockof the basic
species, 101ka of seedeservedave beerdentified Forest and other ecosystems are
characterized by regional varietyhich is mainly caused by biecological vaiation
There are 84 232ha ofproperties in Serbiwith various types of natat protection
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