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MpemMa 3BaHMYHUM nogaumma Penybnnukor xugpomeTteoposnowkor 3aBoga (PXM3),
2019.roauHa je HajTonnuja 3abenexeHa roguHay Cpbujuog 1951.ny beorpaay og 1888.
rogviHe, of Kaga nocroje mepema. NpBy nonosuHy neta 2019. roguHe KapakTepucana
je yuectana nojasa 6yjuuHux nonnaea. Kpajem jyHa nonnase y beorpagy cy posene go
Konanca y caobpahajy 1 3HauajHuX WwreTa, Noce6bHO Ha cTambeHUm objekTuma. Y 2019.
roavHN 3abenexeHa je 1 HajTonNKnja jeceH MKaaa, NpaheHa Hajay»KMmM OKTOGapCKUM
TONNOTHMM TanacoMm (17 gaHa) n eKCTPEeMHOM CYLLOM, KOja je MMana 3HayajHe HeraTnBHe
yTuuaje Ha nosbornpuspeay.

AHanuse 3a Cpbujy nokasyjy' v paacy cpeare roguwbe Temnepatype og 1998. 1o 2017.
roguHe nopacne 3a 0.5 - 1.5°C (y Heknm genosuma n go 2°C), y ogHOCY Ha BPe[HOCTU 32
nepuog 1961 - 1990. roanHa. MocebHO n3pakeH TpeHA 3arpeBarba youyaBa ce og 2008.
80 2017.roguHe. [pomeHe Knme fosene Cy 1 A0 NPOMeHa y Ce30HCKOj Npepacnogenu
N UHTeH3UTeTy NagaBuHa. bpoj gaHa ca ekcTpeMHMM NagaBrMHaMa nNocearmnx roguHa
nosehao ce 3a BuwWe of ABa NyTa, Y OAHOCY Ha MPOCeYHe BpegHOCTN us cpeanHe 20.
Beka. NopemeheH pexnm nagaBnHa y3pokyje cBe Behu pusuk og nonnaBa TOKOM
nponehHux n jecemnx meceun n cee Behn prn3mK of Cylla TOKOM NieTa.

'OcmoTpeHe npomeHe Kknmme y Cpbuju 1 npojekumje npomeHe knume, https://www.klimatskepromene.rs/wp-content/up-
loads/2019/04/0Osmotrene-promene-klime-Final_compressed.pdf
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INTRODUCTION

According to the official data of the Republic Hydrometeorological Service of Serbia
(RHMZ), the year of 2019 ranks as the warmest on record for Serbia since 1951 and for
Belgrade since 1888, when the record-keeping began. The first half of summer 2019
was characterized by frequent occurrence of torrential floods. In late June, the floods in
Belgrade caused traffic collapse and severe damages, particularly to residential
buildings. Autumn 2019 was recorded as the warmest ever, accompanied with the
longest October heat wave (17 days) and extreme drought that had substantial
negative impacts on agriculture.

The analyses for Serbia show' that the mean annual air temperatures from 1998 to
2017 increased by 0.5 - 1.5°C (in some areas up to 2°C), as compared with the values
for the period 1961 - 1990. A warming trend is particularly observed from 2008 to 2017.
Climate change has caused changes in seasonal precipitation distribution and intensity.
In recent years, the number of days with extreme precipitation has increased by more
than twice, as compared with the average values from the middle of the 20*" century.
Altered precipitation regime poses an increasing risk of flooding during spring and
autumn months, and an increasing risk of droughts during summers.

'Observed climate change in Serbia and climate change projections, https://www.klimatskepromene.rs/wp-content/up-
loads/2019/04/Osmotrene-promene-klime-Final_compressed.pdf
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HacTaBak oBakBux TpeHAoOBa o4yeKyje ce n'y byayhHocTtu. [lo Kpaja 21. Beka y Cpbuju

MOXEeMO OY€eKMBaTW NOpPaACT Ccpefre rogullhe Temnepatype u 3a 4.3°C, y ogHOCy Ha

nepuopg og 1961. go 1990. rogriHe, a OBakBa NpomMeHa npaheHa NpomeHama y pexunmy

nagaBuHa MOXe [,OBECTU U [0:

+ Behe yuectanoctu n gy><unHe Tpajarba TOMIOTHUX Tanaca 1 CyLUHMX NEPUOA3;

- Beher pusnKka og nonnasa 1 rybutka BOgHMX pecypca;

+  CMahera JOCTYNHOCTU U KBanuTeTa Boge 3a nuhe;

+ CMahera NPrHOCa NO/bONPUBPEaHUX YCEBA;

- Behe noTpolwre eHepruje TOKOM NeTHUX Meceuy;

« owrTtehema 1 yHUWITaBawa NMHPPACTPYKType 1 Npeknaa GyHKUMOHUCaHa
npoussoare 1 obesbehena ycnyra;

- Behe yuecTanoctu nojaee WyMCKUX NOXapa;

« rybutka buoaneep3nTeTa;

- Behux pu3uKa no 3gpassbe jbyan.




INTRODUCTION

These trends are expected to continue in the future. By the end of the 21 century

the mean annual air temperatures in Serbia can be expected to increase by as much

as 4.3°C, compared with the period from 1961 to 1990, and this change accompanied

with changes in precipitation regime can lead to:

higher frequency and duration of heat waves and drought periods;

« higher risk of floods and loss of water resources;

« reduced availability and quality of drinking water;

+ reduced agricultural yields;

« greater energy consumption during summer months;

« damages to and destruction of infrastructure, and disruption of production and
services delivery;

« higher frequency of wildfires;

+ biodiversity loss;

+ higher risks to human health.
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HaBegeHn nopaum u uvHPopmMaumje yKasyjy Ha 3Hauyaj YK/byumBarba acnekata
NpOMeHa KnnmMe y CTpaTeLllKo NiaHmpame 1 nHBectuumje. ictoBpemeHo, Kako 6u ce
CMakb MO PU3MK U TyOMLM KOju HaCTajy Kao nocsiefnua npomeHa KJvMe, HEONMXOAHO
je Npwv Kperparwy NonuTUKa U Mepa y CeKTopUMa, Kao LWTO Cy BOAe, NO/bonpuBpesa,
ynpas/bakbe LWYMaMa, EHepreTuKa, M3rpagha v Ap. UMaT y BULY KakBe Hac KIMMaTCcKe
KapaKTepucTKe oveKyjy y 6yayhHOCTW, a Kao npeaycsioB OApXKUBOCTU TUX UCTUX
Mepa u nonuTrKka. C gpyre cTpaHe Kako 61 ce ncnutana UCNpaBHOCT TOT MIaHMparba
noTpebaH je n edpukKacaH 1 TpaHCNapeHTaH CUCTEM MOHUTOPUHIA U M3BELUTaBakba O
cnpoBohemy, anv 1 0 NapameTprma Koju yKasyjy Ha MPOMeHe KIUMe 1 keHe yTuuaje,
nocneauue 1 rybuTke no ApywTBo n ekoHomnjy Cpbuje.

LLlymapcTBO je ceKTop Koju je y Benukoj mepu noroheH KnMmMaTCKum npomeHama.
MpoayeHn CyWHN Nepuoamn 3ajefHO ca BPEMEHCKMM Herorofgama rnonyTt rnomnsnasa,
jakmx BeTpoBa M KaCHWX Mpa3eBa, HapyllaBajy CTabUNHOCT LWYMCKMX eKocucTema
yrpoxasajyhu Tume 1 npuspegay (npe cBera npepagy ApBeTa).




INTRODUCTION

The stated data and information indicate the necessity to integrate climate changes
issues into strategic planning and investments. In other words, in order to reduce risks
and losses incurred as a consequence of climate change, it is necessary while creating
policies, measures, and standards in different sectors, such as water, agriculture,
forest management, energy, construction, and others to keep in mind the future
climate characteristics as the prerequisite for sustainability of such measures and
policies. On the other hand, in order to examine the validity of such planning, an
efficient and transparent monitoring and reporting system is required, along with
parameters indicating climate change and its impacts, consequences and losses for
the society and economy of Serbia.

Forestry is a sector strongly affected by climate change. Prolonged drought periods
along with adverse weather conditions such as floods, strong winds and late frosts
damage the stability of forest ecosystems, thus presenting a threat to the economy
(primarily the wood processing industry).




YTUUAJ KNTUMATCKUX MPOMEHA
HA WWYMAPCTBO

Y nNpoTeksoj aeueHnju, Koja je HajTonnuvja y npoteknux 140 roanHa, 3abenexeHo je
cylleme 1 onajarbe BUTATHOCTM XpacToBa Yy BojsoanHu 360r Ayrux cylwHnx nepropaa,
AeBacTaluja WyMCKMX noapyyja ycnen negonoma y ictouHoj Cpbuju n cywere cmpye
Y YeTUHAPCKUM NOApPYYjMMa NOCse N3pakeHo TOMNX 1 CyBUX roanHa. 3abenexeHu cy
1 Hanagm WTeTOUMHA Koju cy 6IMCKO NoBEe3aHM ca onafialemM BUTANHOCTU WyMa Koje
je ycnoB/beHO eKCTPEMHUM BpeMEHCKUM gorahajuma.

Pesyntatn npahemwa n aHanm3a nNokasyjy pambUBOCT Haj3HAUYajHUjUX LWYMCKUX BPCTa:
XpacTa nyXmaka (HajmoroheHuju jep 3aBucK 1 o NOA3EMHUX BOAA Ynjy C€ HUBOW CBE
BuLIE CnyLuTajy), OyKBe, XpacTa KNTHaKa, Uepa, jene n cmpue. Oe BpcTe apseha no
CBOM €KOHOMCKOM U €KOJIOLWKOM 3Hauajy, anv 1 NpOCTOPHOj PacnpoCTpateHOCTH
npeacTaB/bajy TeMerb wymapctea y Penyonuum Cpbuju. LpHn n 6enn 6op, Kao u
XpacT MefyHal, Koju cy Beh npucyTHU y cylwHum obnactnma, 6uhe Hajmare noroheHun
NPOMEHOM KJIMMATCKMX yCJIOBa.




CLIMATE CHANGE IMPACT
ON FORESTRY

Over the last decade, which has been the warmest in the last 140 years, it has been
observed that oaks in Vojvodina get dry and lose their vitality due to long drought
periods, the forest-covered areas are devastated due to the freezing rain in eastern
Serbia, and that spur trees get dry in coniferous areas after extremely warm and dry
years. Invasions of pests, closely connected to the decline of forest vitality, caused by
extreme weather events, have also been observed.

Results of monitoring and analyses indicate the vulnerability of the most significant
forest types: common oak (most severely affected due to its dependence on
underground water, whose levels are increasingly declining), beech, sessile oak, bitter
oak, fir, and spur trees. Due to their economic and environmental importance, as well
as their spatial distribution, these types of trees are the foundation of Serbian forestry.
Black and white pine tree, as well as downy oak that already grow in drought areas will
be least affected by climate change.




Y 2/3 oKpyra y Haloj 3em/bu 6enexmn ce N CMarbere LWYMCKOr MOKpMBaya WTo je
nocneguua JbyACckor Aenosama, ann 1 nojaBa M3a3BaHWX NMPOMEHOM KIMMATCKUX U
BPEeMeHCKMX ycnoBa. lNocneanua oBakBe cuTyaumje je 1 TpeHa nopacta rybutaka y
nocnioBamy jaBHUX Npefay3eha Koja Cy oAroBopHa 3a rasgoBate Wwymama.

C 063MpoM fla ce Ha OCHOBY KNUMATCKUX CUeHapwuja npeasuhajy ay»xu n yyectanmjm
CYLLUHM Nep1OAN, Kao 1 APYrv eKCTpeMHU BpemeHCKn gorahaju, 3a ouekusatu je aa he
ce npouecun Be3aHu 3a cyllerbe Wwyma y 6yayRHOCTM MHTEH3MBMPATH, @ CAMU TUM 1 HI3
HeraTVBHMX NocCneAnLa Koju OHM ca cobom Hoce (wTeTe 1 rybuum, nosehare eposuja,
noropLuake KBanuteTta Basgyxa 1 ap).




It is observed that forest cover is reduced in two-thirds of districts in our country as
result of anthropogenic factors and phenomena caused by climate change and weather
conditions. Such a situation results in a growing trend of losses in business operations
of public enterprises in charge of forest management.

Given that climate scenarios indicate longer and more frequent drought periods and
other extreme weather events, the processes of forest drying are expected to intensify
in the future, along with a series of other negative consequences that they bring about
(damages and losses, increased erosion, poor air quality, etc.).




Kako 6m ce mepe apantauuvje nnaHuWpane Ha oproBapajyhn v oppXuBM HauuH
HEOMXOAHO je YTBPAWUTM HMBO YrPOXKEHOCTU PEernmoHa Yy OfHOCY Ha KIMMaTCKe
npomeHe. majyhuny Bngy npnpogHe KapakTepucTnke nogpyuyja, HGpacTpyKkTypy anu
N eKOHOMCKY pa3BUjeHOCT, yTBPHEHO je fia Cy HajyrpoOXKeHUjU permoHun: 3anagHobauku,
CeBepHobauky, CeBepHobaHaTckn, CpearbebaHatcku, [MopyHaBcku, Lymagunjcknm,
PacuHckn, Huwasckuy, Tonnnykn, Jabnannukm n Munkckn okpyr. HUBom yrpoxeHocTn
pernoHa NpuKasaHu cy 1 Ha CIUUW, TAe Cy HajyrpoXKeHNjU PErmMoHM O3HAYeHN TaMHO
LpBeHO, cpefitbe YyrpoXeHe HapaHLIacTo, a HajMakbe YrpoXKeHU Cy O3HaUYEeHW 3e/1eHOM
60jom (3a nogpyuje KocoBa n MeToxuje HUCY 6UNM BOCTYMHW KOMMIETHU NOAALM).
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In order to plan adaptation measures in an adequate and sustainable manner, it is
necessary to identify the level of vulnerability of regions to climate change. Taking into
consideration natural characteristics of areas, infrastructure, and economic
development, the following regions are identified to be most at risk: Western Backa,
North Bac¢ka, North Banat, Central Banat, Danube, Sumadija, Rasina, Nisava, Toplica,
Jablanica and P¢inja Districts. The figure below presents levels of vulnerability of
regions, the most vulnerable regions being marked dark red, medium vulnerable
regions are orange, and the least vulnerable regions are marked green (the complete
data for Kosovo and Metohija were not available).
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Moapyuyja y Kojuma ce o4yeKyjy Hajuspa)keHnju yTuuajyu KNnumaTckux npomeHa seh cy
YrpoXeHa ca acrnekTa NowyM/beHOCTU 1 OCTBaprBarba JO6POO6UTN Of eKOCUCTEMCKNX
ycnyra (Hnp. npon3BoAHa ApBeTa, NpeBeHLNja epo3nje 3eM/bULLTa, 3alUTUTa of BETPa,
HeOPBHU LWYMCKN NPOU3BOAW, UTA.) KOje wyme MOry Aa npyxe. [LOpyrum peumma,
Cyluere 1 onagake BUTaTHOCTU WyMa yTuuahe HeraTMBHO 1 Ha CEKTOP LWyMapCTBa U
nose3aHe NpmMBpeaHe rpaHe v AenaTHOCTK, a Ha OBaj HAYMH U Ha EKOHOMCKE NpUmnKe
y Hajsehum genom pypanHum cpeanHamMa Koje ce HepeTKO OC/lakbajy Ha LLYMapCTBO.

Ycnepn Tora, noeeharbe LWIYMCKOr MOKpMBAya M HErOBa ONTUMM3aUWja, y CMUCTY
nolym/baBakba obelyMibeHX NoApyyja 1 nofmr3arba 3alUTUTHUX LWYMa, ann BpCcTaMa
Koje Cy OTMOpHe Ha NpoMeHe Knume, Tpeba aa byae npuvoputeT y agantauuju, jep
[OHOCU 1 HU3 APYTUX APYLUTBEHUX M €KOHOMCKMX 6eHeduTa.




The areas where the greatest impacts of climate change are expected are already
at risk in terms of forest coverage and benefits from ecosystem services (e.g., wood
production, erosion protection, wind protection, non-woody forest products, etc.) that
forests can provide. In other words, drying of forests and decline of their vitality will
have negative impacts on the forestry sector and the related industries and activities,
and consequently on economic status mostly in rural areas that very often rely on
forestry.

As a result, an increase in the forest cover and its optimization, in terms of the
reforestation of deforested areas and raising protective forests, should be a priority in
adaptation, as it brings about a series of other social and economic benefits.




HacTaHKy WyMCKKX NoXkapa, nopen AUPEKTHUX YTuuaja Koju Cy y Be3n Ca BUCOKUM
TemnepaTtypama 1 CyLLHVMM NepuoanmMa, JonprHoce 1 GakTopu Kao LWTO Cy BNaXKHOCT
3eM/bULLITa, BNAXKHOCT OPraHCKMX M APYrux octaTtaka Ha Tny, 6p3uHa BeTpa. bp3nHa
BETPa MOXe yTMLAaTV Ha 6p3KMHY Wrpetba BaTpe.

C apyre cTpaHe, BNaXxHuje 3eM/bULLTE, @ NOCEOHO OPraHCKU 1 APYr OCTaLM Ha Ty MOTY
3HAYajHO CMarbUTU NOTEHUMjan WYpeHa NoXapa, anu 1 nakohy narbera. YHanpeheme
rasgoBara LWymamMa Yy KOHTEeKCTYy MpPOMeHa Knume YKibyudyje: npopehusare Lwyma,
yKnamatbe 1 ofHoLWeHe rpM/ba 1 Apyre Beretauuje, anv n caheme gpseha pasnnumntmx
BPCTa U CTapocTu (Mama je BepoBaTHOha off moxapa v Apyrux guctypbaHum Hero y
cnyvajy jegHopOOHMX MOHOAOMUHAHTYX WYMA).

Tpeba umaTn y BUAY Aa WYMCKW NOXKapW 3a NOCneuLy MOry UMaTh U HeraTBaH yTuuaj
Ha CTakbe 1 KBaNUTET Ba3ayxa Yy HenocpeaHoj 6nnsnHn, anv 1 Ha Behium yaarbeHocTma
Of, NoKauuje noxapa.
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In addition to the direct impacts associated with high air temperatures and drought
periods, wildfires also occur due to other factors such as soil humidity, humidity of
organic and other residues in the soil, and wind velocity. Wind velocity can affect the
speed of fire spread.

On the other hand, more humid soil, particularly organic and other residues in the
soil, can significantly reduce the spread of fire and its easy outbreak. Improved forest
management in the context of climate change includes: thinning of forests, removal
and disposal of bushes and other vegetation, and planting trees of different types
and age (the probability of fire outbreak and other disturbances is less than in case of
one-period monodominant forests).

It should be taken into consideration that wildfires can have a negative impact on air
quality in the close proximity of and at greater distances from a fire location.




NMOTEHUWJAJIHE MEPE 3A CMAEE YTULIAJA
KIIMMATCKUX MPOMEHA

Monasehn og nocnepmua NpomeHa KNMMe Ha WyMme 1 ynpaBibatbe LWyMaMa, jacHa je
notpeba npunarohaBara Koje yKibyuyje:

edVKaCHM MOHUTOPVHI LYMCKUX €KOCUCTEMA W paHy HajaBy efleMeHTapHUX
Henoroga 1 MoryhHOCTM NojaBe NoXapa;

npoueHy noroheHocTn Koja he YK/byunTn N KapakTeprUCTUKe: HAAMOPCKE BUCKHE,
ekcnosuuuje, Harnba, gyorHe 3emrbULLITa, GUINYKO-XEMUjCKMX CBOjCTBA 3€M/BULLTA
Ha pa3nuuutTum gybrHama u ap;

naeHTudmKaumnjy obnactv n jbyam HajnoroheHmjux nocneamuama npomeHe Kiamme
y CeKTOpy LYyMapcCTBa, anu 1 Tuna n Bpcta apeeha Koju oaroapajy ogpeheHnm
nokaumjama (yBakaBajyhm nocebHo oyeKknBaHe NPOMEHE KNnme);

nowwymM/baBake Ha JloKalmjaMa Koje cy naeHTndunkoBaHe Kao ogroeapajyhe 3a 1o u
BpcTa gpBeha Koja he n3gpxatn NnpomeHe Knnme KakBe ce OYeKyjy;

CcagHVW MmaTtepuvjan OTMNOPHWjU U MPUNArOA/bUBUU Ha aKTyelnHe K OYeKrBaHe
KNMMaTCKe YCNoBE;

obe3beherbe cybBeHUMja 3a Nolwym/baBatbe BpCTama ApBeha OTNOPHMM Ha
NPOMeHe Knume.




POTENTIAL MEASURES TO REDUCE
CLIMATE CHANGE IMPACT

Starting from the effects of climate change on forests and forest management, there is
a clear need for adaptation that includes:

efficient monitoring of forest ecosystems and early warning system for natural
disasters and possibility of fire occurrence;

impact assessment that will include the characteristics of: altitude, exposure,
incline, soil depth, physical and chemical properties of soil at different depths, etc;
identification of areas and people most affected by climate change consequences
in the forestry, as well as the types and varieties of trees that are suitable for certain
locations (taking into account particularly expected climate change);

afforestation in locations identified as most suitable for that purpose, and the types
of trees that will endure climate change as expected;

planting material that is more resilient and adaptable to the present and expected
climate change;

providing subsidies for afforestation with tree species that are climate change
resistant.




AHanu3ze OBOr OKBMPA MJIaHMpPaHe Cy NpojeKToM ,YHanpehemwe cpearOpoyYHOr u
AYropoyYHOr MfaHupara mepa npunarobaBarba Ha U3MEHEHe KNMMATCKe YCNoBe y
Penybnuum Cpbujn’, koju puHaHcupa 3eneHun knumatcku ¢oHa (GCF), a nmnnemeHTmpa
MNporpam YjeaurweHux Hauuwja 3a pa3soj (UNDP), y capagwm ca MuHucTapcTBOM
nosbonpusepeae, WymapcTaa 1 Bogonpuspeae.
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The analyses of this framework are planned within the project: Advancing Medium
and Long Term Adaptation Planning in the Republic of Serbia“, which is funded by
the Green Climate Fund (GCF), and implemented by the United Nations Development

Programme (UNDP), in collaboration with the Ministry of Agriculture, Forestry and
Water Management.
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