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MpemMa 3BaHMYHUM nogaumma Penybnnukor xugpomeTteoposnowkor 3aBoga (PXM3),
2019.roauHa je Hajtonnuja 3abenexxeHa rognHay Cpbujuon 1951,ay beorpaay op 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 pacy 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 nocsearmnx roguHa
nosehao ce 3a Buwwe of ABa NyTa, Y OAHOCY Ha NPOCeYHe BpegHOCTN us cpeanHe 20.
Beka. NopemeheH pexnm nagaBnHa y3poKyje cBe Behu pusuk og nonnaBa TOKOM
nponehHux n jecewnx meceun n cee Behn prn3mK of Cylla TOKOM NeTa.

HacTaBak oBakBux TpeHAoOBa o4yekKyje ce n'y byayhHocTtn. [lo Kpaja 21. Beka y Cpbuju

MOXEeMO OY€eKMBaTWN NOpPacT cpefre rogullibe Temnepatype u 3a 4.3°C, y ogHOCy Ha

nepuopg og 1961. go 1990. rogrHe, a OBakBa NpomMeHa npaheHa NnpomeHama y pexunmy

nagaBuiHa MOXe [JOBECTU U J0:

« Behe yuecTanoctu n gy><unHe Tpajarba TOMIOTHUX Tanaca 1 CyLUHUX NEPUOA3;

- Beher pusnKa og nonnasa 1 rybutka BOgHMX pecypca;

+ CMahera JOCTYNHOCTU U KBanuTeTa Boge 3a nuhe;

+ CMahera NPrHOCa NO/bONPUBPEaHUX YCEBA;

- Behe noTpolwe eHepruje TOKOM NeTHUX Meceuy;

« owrTtehema 1 yHUWITaBawa NMHPPACTPYKType 1 Npeknaa GyHKUMOHUCaHa
npousBoare 1 obesbehemna ycnyra;

- Behe yyecTanoctu nojaee WyMCKUX NOXapa;

« rybutka buoaneep3nTeTa;

- Behux pu3uKa no 3gpassbe jbyan.

'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
Belgradecausedtrafficcollapseand severe damages, particularlytoresidential buildings.
Autumn 2019 was recorded as the warmest ever,accompanied with thelongest 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.

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.

'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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HaBepeHn nopaun n wmHPopMaumje yKasyjy Ha 3Hauaj yK/byumBarba acnekaTa
NPOMeHa Knnme y CTpaTeLlko nnaHmpame n nHBectuumje. ictoBpemeHo, Kako 6u ce
CMarbMOo pM3MK U rybrum Koju HacTajy Kao nocnefuua npomeHa Kivme, HeOnXoaHO
je Npu Kpevpakby NOANTMKA N Mepa y CEKTOPMMA, Kao WWTO Cy BoAe, Nosbonpuepeaa,
yrnpaBs/barbe lWyMaMa, eHepreTnka, n3rpagma v ap. MMaTti y By Kakee Hac Knmmartcke
KapakTepucTrke ouekyjy y 6yayhHOCTW, a Kao npeaycnioB OAp»KUBOCTU TUX UCTUX
mMepa 1 nonuTuka. C gpyre cTpaHe Kako 6u ce ncnutana UCNpPaBHOCT TOT NMiaHNparba
notpebaH je n eprkacaH v TpaHCNApPEHTaH CUCTEM MOHUTOPMHIa Y U3BeELUTaBaka O
cnpoBohemy, ann 1 0 NapameTprMa Koju YKasyjy Ha MPOMEHE KIIMME 1 hbeHe yTuuaje,
nocneauue 1 rybuTke no ApywTBo n ekoHomunjy Cpbuje.

Knumatcke npomeHe 1M3a3mBajy WMPOK CNekTap HEraTUBHKX NOCNEANLA MO XKUBOTHY
CpeaviHy U OpYLITBEHO-€KOHOMCKY CUTYyauujy CBUX Ap»<aBa Yy cBeTy. 36or Tora u He
yyau ia Cy NpOMeEHe HacTane ycnep rnobanHor 3arpeBatba npeMeT 6pojHKX aHanu3a
Kako CTpaHux, Tako 1 fJomahnx MHCTUTYLMja U opraHu3auuja. Hbrxos rnaBHU 3aaaTak
je pa npunpeme npeasior Mepa U akTMBHOCTY Koje he Ha Haj6osbyu HauviH OArOBOPUTY
Ha 6pojHe M3a30Be eKCTPEMHMX BPEMEHCKUX YC/loBa 1 06e36eauTn yonaxaBare U
npunarohaBare Ha N3MetbeHe KnmaTtcke ycnose. C pyre cTpaHe, 3ajaTak Bnaja, a 'y
CKNagy ca TMM 1 CBaKOr NojeanHLa, je fa naeHTmoukyjy ogrosapajyhe n moryhe mepe
1 ponpuHecy obesbehery rxoBor cnpoBohemsa.

Knumatcke npomeHe yrpoXkaBajy HaBMKe WM MpaKkce, YTUUy Ha CeKTope U cucteme,
yKibyuyjyhn eHepretckum cektop. Y onacHoctn op owtehewa n nopemehaja vy
CEeKTOpY eHepreTuke, nopep CTabunHOCTA NPOU3BOAHE CBE BULLE je U eHepreTcka
nHdpacTpykTypa. Heoarosapajyhn onroBop Ha Knumatcke npobneme morao 6w
[a 3Haun rybutak eHepreTcke CUrypHOCTM, a TUME W YCMOpere WU 3aycTaB/bahbe
KOMMNETHOTr pa3Boja 1 HEeroBe OApP>KMBOCTN.
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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.

Climate change induces a wide spectrum of negative effects on environment and
social and economic situation of all countries worldwide. It is no surprise that the
changes caused by global warming are the subjects of numerous analyses conducted
by both international and national institutions and organizations. Their main task is
to formulate proposed measures and activities that will best respond to numerous
challenges of extreme weather conditions, and ensure mitigation and adaptation to
changed climate conditions. On the other hand, the task of governments and every
individual accordingly is to identify appropriate and feasible measures, and contribute
to their implementation.

Climate change puts in jeopardy habits and practices, impacts sectors and systems,
including the energy sector. In addition to the production stability in the energy sector,
energy infrastructure is also increasingly at risk of being damaged and disrupted.
Inadequate response to climate change could mean the loss of energy security, thus
slowing or suspending overall development and its sustainability.




YTULUAJA NPOMEHE KJIMME HA
NOTPOLUKY EHEPTUJE

MeBhy KibyuHM Nocneanuama NpomMeHe KMMe Cy MPOMeHe Y NOTPpaKHk i 3a eHeprujom:
noTpakhia 3a rpejatbem Cmarbyje ce 3UMM Kako Knmma noctaje Tonnuja. lMotpowra
eHepruje 3a notpebe xnaherba Takohe NocTaje CBe M3paxkeHuja, jep TONANjU YCIIOBK
foBoge o Behe ynotpebe kKnnma ypehaja.

Mogauw 3a EY nokasyjy aa ce Moxe oueknaTtu aa he notpolwra eHepruje 3a notpebe
xnabetba 6UTN NoeehaHa 3a NpubnmxHo 50% n y cnyvajy nopacTa cpeame rnobanHe
Temnepatype go 2°C o Kpaja BeKa 360r nopacta NeThux Temnepatypa Ba3gyxa,
OAHOCHO 1 3a 3 nyTa, y CNly4yajy nopacta TemnepaTtype npeko 2°C.

MoTpaxtba 3a eHeprnjomM 3a noTpebe rpejarba y EBponu 1 farbe octaje LJOMMHAHTHA Y
YKYMNHOj NOTPOLUHYM eHepruje anu ce cMatmyje y ogHOCY Ha NOTPOLUHY Y MPETXOAHUM
JeueHnjama. MehyTtnm, yKynHa KonmuvMHa eHepruvje oCTaje HernpoMereHa, jep ce
CMaere NoTpaxe 3a rpejatbem Wnpom EBpone HagokHahyje nopactom noTpaxkme
eHepruje 3a notpebe xnaherva.
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CLIMATE CHANGE IMPACT ON
ENERGY CONSUMPTION

Changes in energy demand are among the key climate change consequences: heating
demand decreases in winter as the climate becomes warmer. Energy consumption for
cooling purposes becomes increasingly high, as warmer weather conditions increase
the use of air conditioning devices.

The EU data show that energy consumption for cooling purposes can be expected to
increase by nearly 50% even in case of an increase in the mean global temperature of
2 °C by the end of the century due to rise in summer air temperatures, or it even triple
if the temperature rise exceeds 2 °C.

Energy demand for the purpose of heating in Europe is still the dominant factor in the
total energy consumption, and it is decreasing relative to consumption in the previous
decades. However, total energy consumption remains unchanged, because lower
demand for heating across Europe compensates for higher energy demand for cooling
purposes.
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OBakBa npepacnofena Npoun3BofHe/NoTpoLme cBakako he yTnuatn Ha notpebe
[OLATHOI MHBECTUpatba y EHEPreTcky UHOPACTPYKTypy, a Kako 6u cHabpeBatbe,
noce6HO TOKOM TOMIOTHUX Tanaca, 6uno moryhe 1 ctabunHo.

Hajseha noTtpaxta 3a xnaherwem je y 3emmama JyxHe u LleHTpanHe EBpone, rae cy
TeMnepaTtype HajBuLLEe U rae je Hajseha pacnpocTpatbeHOCT 1 NoTpeba 3a Kopuwherem
Knuma ypehaja. M3y3etak Huje HM Cpbuja na je HEONXOAHO Aa Cce NPUMEHe Mepe
apanTtaumje, jep 61 y cynpoTHOM Morfo Aa fgohe fo HeCTabunHOCTM Y NPOU3BOAHN U
[NCTPUOYLNjU eneKTprYHe eHepruje NocebHO TOKOM TOMIOTHUX Tanaca.

EdumkacHa mepa aganTtayuje je ysohere nonmTnka 1 mepa Koje cmambyjy NoTpaxmy 3a
€Heprvjom, Kao LTO Cy OHe Koje Bofe Ka nosehatby eHepreTcke edrKacHOCTH, MonyT
nobosbluaHe n3onauunje objekata (MM cmarerem rybutaka y mpexu). lMoseharem
eHepreTcke eprKacHOCTU Morne 6u ce nocTnhn ywtene sehe og 40%. C gpyre cTpaHe,
OBO je Y Mepa KoOja AOMPUHOCK CMakbehy eMucmja racoBa ca epekTom CTaK/eHe
6awTe, Na je weHo cnpoBohere BMLLECTPYKO KOPUCHO. OHa AOMPUMHOCK N CMakehy
TPOLUKOBa 3a eNeKTPUUHYy eHeprujy, yHanpehety KBanuTeTa Basfyxa, nobosbliary
KBanmTeTa »KMBOTa.
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Such redistribution of energy generation/consumption will certainly be reflected in
the need for additional investments in energy infrastructure in order to ensure stable
energy supply, particularly during heat waves.

The largest demand for cooling is in the countries of South and Central Europe where
air temperatures are the highest, as well as distribution and needs for using air condi-
tioning devices. Serbia is no exception, which is why it is necessary to apply adaptation
measures, otherwise electricity generation and distribution might become unstable,
especially during heat waves.

An efficient adaptation measure is the introduction of policies and measures that
reduce energy demand, such as those that lead to increasing energy efficiency, like
upgraded building insulation (or reducing losses in the grid). Energy efficiency
improvement could result in over 40% savings. On the other hand, this measure
also contributes to the reduction of greenhouse gas emissions, producing multiple
benefits. It contributes to reducing electricity costs, improving air quality and quality
of life.




YTULUAIJUN NPOMEHE KIMME HA
NMPON3BOAKY EHEPITMJEY CPBUIU

Cpbuja je y Hajehoj Mepu 3aBMCHA Of NPOU3BOAHE E€Hepruje 1u3 TepmMo U XUAPOo
NnocTpojerba Koja Mory 6uTK nop 3HavajHUM yTuuajeM npoMeHa Knmme. Mebytum, He
NOCTOjM aHanmn3a yTruaja NpoMeHa KJIMMe Ha CeKTOP eHepreTuke.

Heke HeratmsHe nocnegnue eKCTPEMHUX BPEMEHCKUX MPunKa Y3poKOBaHUX
npomMeHamMa KnvMe rno eHepreTcku CeKTop Mory ce BuaeTu 1 U3 npumepa nonnasa u3
2014. rognHe.

Monnase 13 2014. roguHe y3poKoBase Cy HajHVXY CTOMY NMPOU3BOAHE eNIEKTPUYHE
eHepruje y nocnearmnx 10 rogmHa.

Mpowussopatba yriva y 2014. roanHm 6una je Marba 3a 26% y ogHocy Ha 2013. rogunHy u
n3Hocuna je 29,2 MUINOHa TOHa.

MNpeko 90% wreTta og nonnasa u3 2014. rogMHe NPUUYUHEHO je CeKTOpMMa Koju ce
6aBe 1cKonaBarmeM yriba U NPOM3BOAHOM CTpyje. [prxoa of yriba 3a UHAYCTPUjY 1
LWIMPOKY NOTPOLLHY 610 je 3a 54% Maru y ogHocy Ha 2013. Benuka wreTta npnuntbeHa
je n cekTopy Koju ce 6aBu cHabaeBarbeM eIeKTPUYHOM eHepPrujom. M3BecHa wTeTa je
npuynteHa v geny npeHoca enekTpuYHe eHeprmnje, NPMPOAHOr raca v TonnaHa. YKynHa
BpeaHoCT rybrtaka nsHocuna je 35.670.700.000 anHapa. MonnaBHM Tanac ocTaBuo je
Buwe of 110.000 noTpowwaya 6e3 cTpyje.

lictoBpemeHo, HeonxofaH je 61O YBO3 eHeprvje YMmMe Cy ce TPOLIKOBU Y cucTeMy
npouv3BofHe 3HauajHo nosehanu.

HaBepneHe untbeHnue nokasyjy 360r yera je BaXKHO NilaHNpaHe eHePreTcke CUrypHOCTH
3eMJ/be Y3 yBaxkaBatbe pakTopa npomeHe Knume. 3mehy octanor, HaBeaeHe UnkbeHULE
Cy NOoKasasne n BaXKHOCT AnBep3ndrKaymnje n3Bopa cHagbeBarba eHePrnjoM, yKibyuyjyhn
O6HOB/BMBE M3BOPE, afiM Ha HauuH Koju he un gmeep3ndurKauunjy npunarogutu
OYeKMBaHUM MpoMeHaMa Knume y npeactojehem nepuogy. lMpumepa pagu, nnaHnpate
aveep3ndurKaunje yeoherwem popaTHe NPOU3BOAHKE M3 XuaponoTeHuujana 6e3
aHanm3e ouYyekMBaHe AOCTYMHOCTU Boge y 6yayhHocTu, Koja he 6utn oppebheHa
y31MMajyhn y 0631p 1 NpoMeHe Knume, He mopa 61Tn rapaHT obe3behera noTpaxe.
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CLIMATE CHANGE IMPACTS ON
ENERGY GENERATION IN SERBIA

Serbia is to a large extent dependent on energy generation from thermal and hydro
power plants that might be under considerable influence of climate change. However,
there is no climate change impact assessment for the energy sector.

Some negative effects of extreme weather conditions caused by climate change on the
energy sector can be seen in the case of 2014 floods.

The 2014 floods caused the lowest electricity generation rate over the last ten years.

Coal production in 2014 was lower by 26% relative to 2013, amounting to 29.2 million
tons.

Over 90% of the damage caused by the floods in 2014 was done to the sectors of coal
excavation and electricity generation. The revenues generated from coal for industry
and mass consumption were lower by 54%, in relation to 2013. Major damage was
done to the sector of electricity supply. Certain damage was also caused to electricity
transmission, natural gas and heating plants. The total value of losses amounted to RSD
35,670.7 million. The flooding wave left over 110,000 consumers without electricity

supply.

In addition, it was necessary to import energy, which substantially increased costs in
the production system.

The above facts indicate why it is important to integrate climate change factors in
planning national energy security. They demonstrate, among other things, the
significance of diversification of energy supply sources, including renewable energy
sources, in a manner that will align diversification with the expected climate change in
the upcoming period. For instance, planning diversification by introducing additional
generation from hydropower potential without analysing expected water availability
in the future, which is to be identified by taking into account climate change, need not
necessarily guarantee that the demand will be met.




[NpomeHe KnMe yTnuuy Ha NPOV3BOAHY eHepruje n Kpo3 yTuuaj Ha BogHe pecypce.

Cmarberbe pacnonoxusoctun n nosehare Temnepartype Bofe, ycnes KNMmaTCKmx

NPOMeHa, yTuye Ha:

+  [OCTYNHOCT BOJE 3a NPOV3BOAY eHepruje, ¢ 063Mpom Ha notpebe 3a BOAOM 3a
nuhe, nponsBogHy XpaHe (HaBOAHaBahe) U CIIMYHO;

+  HEenoBOJbHY XUAPOJIOLWKY CUTYyaLNjy KOja HMje MOrofHa 3a NPOn3BOAHY eHepruje;

«  [OCTYNHOCT BopAe 3a xnahere nocTpojera 3a Npon3BoArY eHepruje.

Kako je 4OCTYNHOCT BOAHMUX pecypca 3HauajHa 3a Npor3BOAkY eHepruje (Kao “ropmso”
y XupgpoenekTpaHama 1 Meaujym 3a xnahewe y TepmoenekTpaHama), a npema
[OCTYMHMM MoAauuma JOCTYNHOCT Boaa y 6yayhHocTu 3HauvajHo he 6UTK cmatrbeHa,
jacHo je pa ycnepn KNMMATCKUX NPOMEHA NMPOU3BOAHA EHEPrMje MoXKe BTN 3HaYajHO
HapyLeHa.

Ycnen cmarberba JOCTYNMHOCTM M MopacTa TemnepaTypa Bofde Koja ce KOpucTu 3a
xnahemwe y NpousBofHn eHeprvje u3 TepMo NocTpojera, cMmamyje ce epukacHoCT
xnahera n nosehasa BepoBaTHOha 3a NojaBy xaBapuja Ui CMarbeHe NPON3BOAHE.

HaBepeHn yTuuaj npoMeHa KnvMe Ha BOAHe pecypce n notpeba meroe npoleHe
npeno3Hata je n y EY 3akoHOAaBCTBY Koje cTyna Ha cHary of 2021. roguHe, a npema
KOM Ce OBe npoLeHe 3axTeBajy Npuinkom m3page HaumoHanHor nnaHa 3a KnMmy u
eHepreTuky.
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Climate change impacts energy generation through its influence on water resources.

Due to climate change, the reduction of water availability and water temperature rise

have an impact on:

« availability of water for energy generation, given the needs for water for drinking,
food production (irrigation) and the like;

« unfavourable hydrological situation that is not suitable for energy generation;

« availability of water for cooling energy generation plants.

Since availability of water resources is significant for energy generation (as a “fuel” in
hydro power plants, and as cooling medium in thermal power plants), and based on
the available data the availability of water resources will substantially be reduced in the
future, it is clear that energy generation can be significantly disturbed due to climate
change.

Due to the reduction of water availability and increased temperature of water used for
cooling in energy generation from thermal power plants, cooling efficiency decreases
and the likelihood of failures or reduced energy generation increases.

The mentioned climate change impact on water resources and needs for its assessment
have been recognized in the EU legislation that comes into force as of 2021, according
to which these assessments are required while drafting a National Climate and Energy
Plan.
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YTULUAJ HA XUAPOEHEPTWUJY

MNako je cHabaeBatbe enekTpruUHOM eHeprujomy 2019. roguHm 6uno ctabunHo, nogaum
yKa3yjy Aa Npon3BoAHa enekTpuyHe eHeprunje y nepuoanmMa BUCOKe NOTPOLHE Huje
6una JOBO/bHA, HEro Cce HeoCTaTak HalokHahMBao 13 yBo3a.

Jlowa xupponolwka cuTyaumja TOKOM Lefle rogvMHe 3a pesynTtaT je umana naj
npoussoare eHepruje og 10,4 % y ogHocy Ha 2018. roguHy.

Mpema nopjauuma Koje ob6jaBbyje JIM Enektponpuspesa Cpbuje, HenoBoSbHa
XMAPOSOLLKa CMTyaumja Beh AUPEKTHO yTrYe Ha CTabUTHOCT U CMarbetbe MPOV3BOAHE
eHeprunje n3 xugponoTteHuunjana/y xugpoenekrpaHama. OueknBaHe NpoMeHe Kanme u
FMXOB YTULAj OBY CUTYyaumjy he oueKmBaHO YUMHUTM jOLL FOPOM.

Y3nmajyhuny o63vp v HaBefeHe yTULaje Ha NPOU3BOA Y eHeprujey TepmoenieKTpaHama,
anu 1 oyekmBaHy TpaHchopMaLnjy eHepreTcKor CeKTopa Ha rnobanHoOM HUBOY Y cMepy
opycTajatba of Kopuwhetra yriba Kao N3BOpa eHeprunje Ao NOnoBMHE BEKa, jacHa je
HeonxoAHoCT cnpoBohera Mepe aganTaumje 1 TO HAPOUUTO Mepa 3a:

« noBehatbe eHepreTcke edMKaCHOCTM Y NPOU3BOAHY U 3rpajama;

+  CMamberbe rybutaka y nponsBoghu v guctpuoyumju; u

+ amnBep3udurKaumjy n3Bopa eHepruje.




IMPACT ON HYDROPOWER

Although electricity supply in 2019 was stable, data indicate that electricity generation
in the periods of high consumption was not sufficient, and the shortage was compen-
sated from imports.

The poor hydrological situation throughout the entire year resulted in a drop in the
energy generation of 10.4 % relative to 2018.

According to the data published by the public enterprise Electrical Power Industry of
Serbia, the unfavourable hydrological situation is already having direct impacts on
stability and reduction of energy generation from hydropower potential/in hydro
power plants. The anticipated climate changes and their impact are expected to
further aggravate this situation.

Taking into consideration the mentioned impacts on energy generation in thermal
power plants, as well as the expected transformation of the energy sector globally in
the direction of phasing out coal as energy source by the mid century, there is a clear
necessity to implement adaptation measures, particularly measures to:

« increase energy efficiency in production and buildings;

« reduce losses in production and distribution; and

- diversify energy sources.
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YTULUAJHA NMPOUN3BOAKY
TOMJIOTHE EHEPIJE

Nako je peBuTanusaumja n mogepHmMsaumja cmctema AasbUHCKOr rpejatba U 3ameHa
bocunHnx o6HOBBMBUM 3BOPUMA eHeprije (ApBHa buomaca n bromaca, reotepmasHa
UNn CyHUYEBa eHepruja) y Aeny CPNCKMX rpafoBa NPUCYTHA, U fasbe BEIMKM AEO OBOT
cucTema Kopuctn GocuHa ropuea 3a NPon3BoAHY TOMJIOTHE EHepPruje, AOK je CTapocT
KOT/I0BA, NOACTaHMLA U ANCTPUOYTMBHE TONNOBOAHE MpeXe YecTo oko 30 roguHa.

3aMeHa ropuBa M KOT/MIOBa, OAHOCHO noBehate ePMKACHOCTU NPOU3BOAHE W
ANCTpUbyunje eHepruje, Koje MCTOBPEMEHO BOAW CMakbey €MUCMja racoBa ca
edeKTOM CcTakneHe bawTe U eMUCKja y Ba3ayx, NPeACTaB/ba, YCJIOBHO PEYEHO, U Mepy
ajanrauuje.

C ppyre cTpaHe afjanTauuja Ha M3MEHEHE KIMMATCKE YC/IOBE Y CEerMEHTY TOMIOTHe
eHepruje n eHepreTunke yonwTe, nogpasymesa 1 nosehatrbe eHepreTcke epruKacHOCTM
3rpaga npaheHo cMamerem MOTPOWHE €eHepruje 1 YK/byuymBarbeM MpoueHa
OUYEeKMBaAHMX NPOMEHA KNMe y CTaHAapAe N3rpaghe o4HOCHO oYeKkuBaHe notpebe 3a
eHeprvjom rpejarba (ogHocHoO xnahema) y 6ygyhHocTtu.

OBe acnekTe Tpeba nmaTtn y BUZYy 1 Ko nnaHupama npoLwmpera cuctema farbnHCKOr
rpejama, anun n racudurkaumje cmctema.
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IMPACT ON THERMAL ENERGY
GENERATION

Although refurbishmentand modernization of district heating systems and substitution
of fossil fuels with renewable energy sources (wood biomass and biomass, geothermal
or solar energy) is carried out in some Serbian towns, the majority of this system still
uses fossil fuels for thermal energy generation, whereas boilers, substations and heat
distribution networks are around 30 years old on average.

Substitution of fuels and boilers, or improved energy efficiency of energy generation
and distribution that simultaneously leads to reducing gas emissions and air pollution
can be viewed as adaptation measures.

On the other hand, adaptation to climate change with respect to thermal energy
and the energy sector in general requires improved energy efficiency of buildings,
accompanied by reduced energy consumption and integration of assessments of
expected climate changes into construction standards and expected demand for
heating (cooling) energy in the future.

These aspects should be taken into account when planning the expansions of district
heating systems, as well as the gasification system.




NOTEHUWJANHE MEPE AOANTALUWUIE

CywTunHa aganTtaumje Ha U3MereHe KNMMaTCKe YCITOBE NIEXW Y YKIbyUumMBakby acnekara
OYEKMBAHUX MPOMEHa Knume (KNMMaTCKMX CueHapuja/npojekunja) y Kpenpame
CEKTOPCKMX NONUTUKA N KOHKPETHUX Mepa M ynaraka. Tako Cy HEKe Of, KIbYUHUX Mepa
apanTaunje o 3Havaja 3a noBeharbe OTNOPHOCTU CEKTOPA EHEPTrETUKE:

YK/byurBare KIMMATCKMUX NpOojeKkuunja y NONUTMKE MiaHMpaka pa3Boja CeKTopa
eHepretuke (HELM) n 3akoHoAaBCTBO, anv M NPOCTOPHO MnaHuparbe ypbaHux
CpenunHa;

yTBphurBame ctaHaapaa nosehara eHepreTcke eprKaCHOCTU 3rpaja y3 yBarkaBare
OYEeKMBAHUX MPOMEHA KNNME;

nosehate eHepreTcke epuKacHoOCTU/M30Naumja 3rpaga u ypehaja (nocebHo knma
ypehaja);

aneep3ndurKalmja n3Bopa eHepruje;

nnaHnpare yaena n tuna o6HOB/bUBE eHepruje yBarkaBajyhv ouekrBaHe MPOMeHe
Knume 1 nocneauue Ha n3Bope 06HOB/bUBE EHEPTjE;

NnnaHupamwe eHepreTcke MHGPACTPYKTYpe y CKNagy C KNMMATCKUM NpojeKkumnjama,
yKJbyuyjyhin npon3Bogby, AUCTPUOYLNjY N CKNaguLLTeHe eHepruje;

YK/byuyere OYeKMBaHMX NPOMEHa KN1Me Y NiaHnpare NpOu3BOAHE;
WHTErpPUCakbe NONNTMKA U Mepa y 0651acTu ynpaBibakba Bofama Y eHEePreTUKe;
OQrOBOPHO MJIaHMpame MOTPOLWHe BOAe y CeKTopy eHepretuke. OBe onuuje
npunarohaBama [OMPUHOCE CMakery MOTPOLWHE eHepruje, a TMMe U CMamyjy
€MUCUjy racoBa ca epeKToM CTakneHe baluTe.

HaBegeHe mepe n akTMBHOCTM npwunarohaBarba JONPUHOCE CMakbeky MOTPOLHE
eHeprvje, a TMe 1 CMakyjy eMUCKjy racoBa ca epekTom cTakneHe GawTe. OHe
NCTOBPEMEHO [OMpPMHOCE U CMmakbeny 3arahema Basgyxa, BOAa M TPOLLKOBA
CTAaHOBHULLUTBA M KOMNaHwuja.




POTENTIAL ADAPTATION MEASURES

The essence of adaptation to climate change requires integration of anticipated climate
change(climatescenarios/projections)indevisingsectoralpolicies,specificmeasures,and
investments. Thus, some key adaptation measures relevant to increasing the resilience
of the energy sector are as follows:

including climate change projections into the development and planning policies
of the energy sector (NECP) and legislation, as well as spatial planning of urban
areas;

identifying standards of energy efficiency improvement of buildings by taking into
account the expected climate changes;

energy efficiency improvement/ insulation of buildings and devices (particularly air
conditioning devices);

diversification of energy sources;

planning the share and type of renewable energy sources by taking into account the
expected climate changes and their effects on renewable energy sources;
planning the energy sector infrastructure in compliance with climate change
projections, including energy generation, distribution and storage;

integrating the expected climate changes into energy generation plan;
integrating policies and measures in the field of water management and energy;
responsible planning of water consumption in the energy sector. These adaptation
options contribute to reducing energy consumption, thus decreasing greenhouse
gas emissions.

The above adaptation measures and activities contribute to reducing energy
consumption, thus decreasing greenhouse gas emissions. In addition, they contribute
to reducing air and water pollution, and costs to citizens and businesses.
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NMPEMOPYKE

Kako 6u ce ngeHtnoukoBane notpebHe n moryhe mepe n akTMBHOCTU afantaluuje Ha
N3MeHeHe KNMMATCKe ycrioBe 1 06e36eauna tbrxoBa npumeHa y Cpbuju, HEONXOAHO je
06e36eanTn HepocTajyhe nodaTke 1 ypagmTi aHanm3e Koje nogpasymeBsajy, Ha NpBom
MecTy:

NPOLEHy yTuLaja NPOMEHEe KIMME Ha pPacrnonioKMBOCT BOAE 3a MPOU3BOAHY
eHepruvje y xmapoenekTpaHama, xnahere y TepmoeniekTpaHaMma 1 npoMeHe 6poja
[aHa ca rpejambem 1 xnaherewm;

npoueHy MoryhHocTn auBep3udurKauuvje M3BOpa €Hepruje y3 YyBaXaBahe
OYeKMBaHUX NPOMEHA KNUMe, anu 1 notpeba 3a CMarbeEHEM eMUCUja racoBa ca
epeKToM cTakneHe baluTe;

npoueHe WTeTa 1 Nnotpeba, anun n aedrHNCarbe NHAMKaTOpa 3a Npahere 1 oueHy
nocTmn3ama 3afaTux LubeBa NoMTUKa 1 Mepa;

WUHTErpucarbe noctojehnx 6asa nogataka W  MHOOPMALMOHUX CUCTEMA
(MuHucTtapcTBa pygapctea u eHepretuke, EMNC, PXM3 n apyrux nHctutyumja) og
3Hauvaja 3a NpoLeHy yTULaja NPOMEHa KIIMME Ha CEKTOP EHEPreTUKeE;

npunpema nucte Moryhux M noTpebHUX Mepa W aKTUBHOCTWU ajanTtauunje wu
3ajeAHNYKNX MYNTUCEKTOPCKNX Mepa aganTauuje 3a CeKTOpe: ynpaBibakba BoAamMa,
NPOV3BOAHE XPaHE 1 eHepreTuKe.

YnpaBo OBO U jeCy OYEKUBaHW pe3ynTaTy NpojeKkTa ,YHanpeherwe cpefropoyHor n
AYropoyYHOr MfaHupara mepa npunarobaBarba Ha U3MEHEHe KNMMATCKe YCNoBe y
Penybnuum Cpbujn’, koju puHaHcnpa 3eneHun knumatckn ¢oHa (GCF), a nmnnemeHTmpa
Mporpam YjeanweHux Haumja 3a pa3soj (UNDP), y capagwmu ca MUHUCTapCTBOM
nosbonpuBpese, WymMapcTBa 1 Bogonpusepeae.
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RECOMMENDATIONS

In order to identify the necessary and possible measures and activities of adaptation to
changed climate conditions, and ensure theirimplementation in Serbia, it is necessary
to provide the missing data and conduct analyses that imply in the first place:

climate changeimpactassessmenton the availability of water for energy generation
in hydro power plants, for cooling in thermal power plants, and change of the
number of days requiring heating and cooling;

assessment of possibilities to diversity energy sources by taking into account the
expected climate changes and the need to reduce greenhouse gas emissions;
assessment of damages and needs, and developing indicators for monitoring and
evaluation of achievement of the set goals of policies and measures;

integration of existing databases and information systems (the Ministry of Mining
and Energy, Electric Power Industry of Serbia (EPS), Republic Hydrometeorological
Service of Serbia (RHMZ), and other institutions) relevant to climate change impact
assessment on the energy sector;

making a list of possible and necessary adaptation measures and activities, and
common multi-sectorial adaptation measures for the sectors of water management,
food production, and energy.

These are exactly the expected results of 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.













