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npod. 1-p AutoH Ilonos:

Crucek ¢ TOYHU Te(PUHUIIMN HA U3TIOJI3BAHUTE TIOHSATHUS
Knumarnunu cuenapuu 3a bbirapus — kak 1ie ce M3MEHU KIMMAThT B OTACIIHHUTE
KuMaTHaHU obnactu 3a epuoaa 2020/30 u mo 2050 r.
[Tpunoxenust
npo¢. 1-p Mapusna HukoJjioBa:

CHI/IC”I)K C TOYHU I[e(i)I/IHI/IIII/II/I Ha U3I0JI3BAHUTEC ITOHATHUA
VYBoJ ¢ U3naraHe Ha MPUYMHUTE 32 Ch3/IaBaHE M IICJIUTE Ha METOAMKATA 3a OIEHKa Ha
pucka
Onrcanne W aHANIKM3 Ha M3MOJ3BaHUA MeTon. JlepuHUpaHe HA €KCTPEMHH SIBIICHHS U
IPUPOJIHU O€NICTBUSA, CBBP3aHU C IPOMEHUTE B KJIMMaTa
AHanu3 Ha npuponHute OeacTtBus B bbarapus — ycTaHOBSBaHE Ha TEHICHIMH B
MosiBaTa UM, CBbP3aHH C KIMMATHYHUTE TPOMEHHU
NscnenBane Ha (akTopuTe, KOWTO TIOBJIMSIBAT TEHEPUPAHETO HA OCJACTBUA U
YCTaHOBSIBAHE BPH3KATa C KIMMATUYHUTE IPOMEHU
OHpGI{GJI?[HG Ha y5I3BI/IMOCTTa Ha anrapm{ OT IIodBara Ha 66[[CTBI/I$I, CB’I)p3aHI/I C
KJIIMMAaTHYHUTE IPOMEHHU

ao1. a-p CreausH JIJuMuTpoOB:

Amnamn3 Ha noaxoauTe, Ipujiaranu B ApYyru eBpOHeﬁCKH CTpAaHU 3a HU3BBPHIBAHC Ha
OLICHKaTa

Hoxymenmovm e paspabomen ¢ punancosama nookpena na Eeponetickus (poHo 3a pecuoHATHO
paszsumue na EC upes onepamusna npoepama ,, Oxoana cpeda 2007-2013e.

Ananuzom, npeomem Ha 002080pa, ce PUHAHCUPA Ype3 npoekm no npuopumemna oc 4. ,, Texnuuecka

nomow ** Ha onepamusna npozpama ,, Oxonna cpeda 2007-2013 2., 000b6pen 3a punancupare cvbe

3an06ed Ha MUHUCIBPA HA OKOJIHAMA Cpeda U 800ume 3a npedocmasste Ha 6e36vb3me30Hd
Qunancosa nomouy.
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. OBIIA YACT
1. Coucbk ¢ TOYHU AePUHULUM HA U3M0JI3BAHUTE MOHATHSA

AI[alITaIII/IH (K'LM KINMAaTHYHUTE l'[pOMeHI/I) — HOpouccC Ha HpI/ICHOCO6$IBaHe KbM
HaCTOAIIUTEC WU 6'bI[€H_II/I KIIMMaTU4YHU YCJIOBUSA U e(beKTa OT T4X C L€l Ja CC€ HaMaJlAaAT
H€6J13,FOHpI/I$ITHI/ITC WK aa CC yCBOAT 6J'IaFOHpI/I$ITHI/ITC BB3MOKXHOCTH IIPOU3TUYAIIHN OT TAX.

AJanTanMoHeH KamamuTeT - TOTEHIMAl Ha CHUCTeMara Ja ce aJanTupa KbM
MIPOMEHUTE.

AHajau3 Ha pUCKa - HU3BbpIIBA CC IO OTHOHMICHHMC Ha BCsAKa €IHAa OT HCTOBHUTC
ChbCTaBANU: OIACHOCT, CKCIIOHUPAHOCT U YA3BUMOCT. BkarouBa 1 aHanu3 Ha pcaKknusiaTa Ha
CuCTeMara IMpu pas3jiviHu CHCHAPHU 3a PAa3BUTHUC Ha 6eﬂCTBI/I€TO N Ha BB3MOXHOCTHUTC 3a
CIIpaBsAHC C HETO.

Basex, ekcTpeMeH - MaKCUMaJIHM KOJMYECTBA HA Bajie)a Ha JaJeHO MscTO 3a 24h,
KOUTO HE ca OWJIM HAJBUIIABAHU MTPOIBJDKUTEITHO BpEME.

Bane:k, MHTEeH3HUBeH - Bajiexk ¢ nHTeH3uTeT Haj 0,18 mm/min.

Basiexk, mopoen - Bajex ¢ JCHOHON[HA cyMa Ha Baiexa orT Hax 20-25 mm/24h,
HE3aBUCUMO OT MHTEH3UTETA Ha Bajeka

EBanorpancnupanus — CymapHO H3MapeHue OT 3eMHaTa MOBBPXHOCT (BOIH, MOYBH,
PaCTUTEITHOCT).

Ep03l/lﬂ - IIpoHeC Ha pa3pylmiaBaHC Ha CKAJIWUTC U IMOYBUTC I10J BL3ﬂeﬁCTBHeTO Ha
TCHAIUTC BOOU.

ExocucreMHHM CTOKH H yaiayra — YcaoBusara u npouecuTe, 4Ype3 KOUTO IMPUPOJHUTE
CKOCUCTEMU ITOABPIKAT U OCUTYPSABAT YOBCIIKHUSA KUBOT.

3acymaBane — mepuos 0e3 Bajiek C MPOABIKUTEITHOCT Hal-manko 10 meHoHOIIMs.
3acymiaBaHe MoOXe Ja ce HaOdroJaBa Mpe3 BCUYKU ce30HH. Kpurtepmwili 3a cremeHTa Ha
3aCyILIMBOCT € KOJHMYECTBOTO MPOJYKTHBHA BlIara B KopeHooOuTaemusi nmouseH cioii (0-20cm).
[Tpu croitnoctu Mexxay 10 u 20 mm mporechT ce onpeens Kato 3acymaBane. [lonmkaBaneTo
Ha BiaraTa noa 60 mm B eTHOMETPOBHSI IOYBEH CJIOW € OeJer 32 MHOTO CHJTHA CYIIIa.

3aiuBHA TEepaca - HMBuiia oT OTHOCHTEIHO paBHa (bopMa Ha 3€MHAaTa INOBBPXHOCT,
orpaxzaaiia BOOJHOTO TCUCHUC U 3aJIMBaHa OT HCT'O ITPHU BHUCOKH BOIU.

H3MeHeHne Ha KJauMara — HpeMI/IHaBaHC Ha KJIHMMaTh4YHaTa CHUCTEMAa B HOBO
PaBHOBECHO CHCTOSHHUC, XAPAKTCPUIHUPAIIO C€ C pa3IMYHU OT MPECAXOAHOTO MHOTOTOAWUIIHU
CpeaHn CTOMHOCTHU Ha KJIMMaTHYHHUTE mapamMeTpHu.

Karacrpoda, exonormyna - TpaiiHO, Hal-4eCTO HEOOpPATHMO KOJMYECTBEHO H
Ka4eCTBEHO HM3MEHEHHE Ha NPHUPOJHUTE KOMIIOHEHTH, 3acAramio OOIIHMPHU TEPUTOPUU WIIH
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AKBAaTOpPUHU, KOCTO HAAXBBPJIA Bb3MOKHOCTUTC HAa CKOCUCTCMUTCMUTC 3a CAMOBB3CTAHOBSABAHC
U IpUYUHABA TAXHOTO pa3pyllaBaHC U 3aMsdHaTa UM C APy TUII CKOCUCTCMU.

KimmmaTnyHa aHoMaJMsi — pa3jinka MeX]y CTOMHOCTTA Ha KIIMMATUYHKS CJICMEHT Ha
JaZieHO MACTO U CPeIHATa My CTOMHOCT, XapakTepHa 3a J1aJieHa reorpa)cka MupHHa.

Kaumatuunn kojedanusi - Knumatuuam ¢QiaykTyaruu, 3a KOUTO € XapaKTEPHO
KOJICGaHI/Ie Ha KJIMMaTu4dyHara HpOMeHJII/IBa MG)KI[y JIBC HUJIN IIOBCYUC Cpel[HI/I CTOfIHOCTPI, KaTto
IpeXoabT OT €IHaTa KbM Jpyrara CTaBa IIpe3 PEryiIipHA UM HEPETyIApHU HHTEPBAIU OT
BpeMe; Te OTpaSSIBaT BpeMCHHI/I, MaKap U IIOHAKOI'a MHOT'O I'OJICMHU OTKJIOHCHHUA OT CpeI[HI/ITe
CTOMHOCTH.

Kaumaruynu ¢guiykryanuu — PeryinsipHo Wi HEperysipHO U3MEHEHME 1101 KaKBaTo U
na e ¢opMa, ¢ U3KIIOUEHHE Ha OO0INa TEHAEHIMS KbM IPEKbCHATOCT (CKOKOOOpa3HO
U3MEHeHne). XapakTepu3upar ce MoHe ¢ 2 MakcuMyMa U 1 MUHUMYM (Wiad 2 MUHUMYMa H 1
MaKCHUMYM), KaTO ce B3eMaT IpPEIBUJ M CTOMHOCTUTE B HA4YaJOTO M Kpas Ha KIMMaTHYHATa

peauna.
KiaumaTtuyau npoMeHnu — KoyieO0aHUs W/WIIM U3MEHEHUE Ha KIIMMara.

KiaumaTtuyHu mMoJenu - OnpoCTEeHU aOCTPaKTHU MPUONMKEHHS (AapoOKCHMMAaIlMu) Ha
CJIOKHUTE PEAIHHU TPOIIECH U SABJIICHHS B KIMMaTHYHATA CHCTEMa, KaTO PE3YJITaTUTE OT TAX
UMaT BEPOATHOCTEH XapakTep, T.e. T€ ca C HAKAKBO HUBO HA HEOMPEACNICHOCT WU
HECUTypHOCT.  Haif-o0mo  KIuMaTUYHHUTE MOJETH  MPEACTaBIsBAaT  MaTeMaTHYECKH
pernpe3eHTallil Ha KJIMMaTU4YHAaTa CUCTeMa, pa3paboTeHH Ha OCHOBaTa Ha OMpEICJICHU
¢bu3nyHU, OMOTIOTUYHH U XUMHYHU 3aKOHHU.

KanmaTnuna HOpMa — MHororoauIHa cpeaHa CTOMHOCT Ha JaJieH MCTCOPOJIOTUYCH
CJIICMCHT.

HaBogHeHnme - 3HAUYNTETHOTO MTOKAYBAaHE HA HUBOTO Ha BOJaTa B PCKH, €3€pa, A30BUPU
HNJIn Kpaﬁ6pe)l(HH 30HHU, KOCTO IpUYNHABA pa3JIMB HA BOJAaTa U 3aCTpallaBa KMUBOTAa Ha XOpara,
TSIXHaTa COOCTBEHOCT MIIH APyru KOMIIOHCHTHU HAa OKOJIHATa Cpca.

OmnacHoct - BeposiTHOCTTa 1aJIeHO ChbOUTHE J1a Ce peau3upa U Ja JloBese 10 OecTBIe
WIN 70 3ary0a Ha YOBEUIKHM >KUBOT, HapaHsIBaHE, MaTepPUaIHM LIETH, COLMAIHM MOCIEICTBUS,
MKOHOMHMYECKH 3aryOu WU Jlerpasialiis Ha OKOJIHAaTa cpeja.

Ouemca Ha pUCKa - BxiarouBa nemnus nmponec Ha aHaJIM3 HAa pPUCKA OT HNPHUPOAHU
66,Z[CTBI/I$IZ CUCTCMATU3UPAHC HA HaJIMYHATA I/IH(I)OpMaI_II/ISI; I/IZ[eHTI/I(I)I/II_[I/IpaHC Ha OIIaCHOCTTa U
OonpeaAcIsIHC Ha BCPOATHOCTTA W MHTCH3UTCTA, C KOUTO MOXKC Ja CC INPOABU; 30HUPAHC Ha
3aCTPAICHUTC TCPUTOPUU 110 OTHOMICHUC HaA HAACHO OINNACHO ABJICHHUC, KApPTHUPAHC Ha
YA3BUMOCTTA Ha TE3U TCPUTOPUHN U OLICHKA HA pHCKa U Ha TOBA JOKOJIKO TOM € IMPUEMIINB.

HapHHKOBI/I ra3oBe — TCpMOJUHAMUYIHO AaKTUBHHU ra3soB€ B aTMOC(bCpaTa, KOHUTO UMatT
CBOMCTBOTO JAa MOoriabliaTr JIbUMCTaTa CHEPrud MU3JIbUBaHa OT 3€MHATa IMOBBPXHOCT, KATO IIO
TO3W HAYWH JOIMPUHACAT 34 IMaPHUKOBHA ereKT Ha 3emsaTa. OCHOBHUTE IMapHHUKOBH TI'a30B€ B
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aTMOC(bepaTa Ca BOAHUTC Iapu, BBIJICPOJHUA IOUOKCHUI, MCETaHA, a30THHUA OKCHJ, O30Ha,
(GIIyOpOBBIICBOIOPOAUTE, TIEPHITYOPOBBITIEBOAOPOIUTE U CEPHHESI XeKCaDIyOpHU/I.

IlapuukoB edekT — crnocoOHOCTTa HAa TEPMOAMHAMHYHO aKTUBHHTE Ta30BEe B
aTMoc(epaTa J1a 3aAbpXKaT JbITOBBIHOBOTO 36MHO M3/TbYBAHE U JIa IIPEIOTBPATABAT 3aryoure
Ha TOIUIMHA 10 paJuallMOHEH IIBT. B pe3ynrar Ha Te3u IpoLecH ce MOoBUIlaBa TEMIEpaTypara
Ha IIPU3EMHHUS Bb3yILIEH CIIOMU.

IIpupoano 6eacTBUE - CHOUTHE MTPH KOETO € 3acCerHara M JecTadMiIn3upaHa KpUTHIHA
UHPPACTPYKTYpa B JaJ€HAa TEPUTOPHUS U IIETHTE Ca TOJIKOBA TOJIEMH, Y€ MECTHATA BJIACT WJIH
OOIIIHOCT HE ca B ChCTOSIHUE J1a C€ CIPABST C MOPAXKEHHITA CbC COOCTBEHUTE CH PECYPCU U Ce
HaJlara y4acTHeTO Ha CIHEeLMaIM3MpaHd 3BEHAa M JONBJIHUTEIHM PECYpCH 3a CIpaBsHE C
KpH3aTa.

Peuno NMPUMKIAHE — PCUHUTC NPUMKIAHHUA UMAT CIIYUAaCH XapaKTCP U MPCACTaBIABAT
KpaTKOTpaﬁHH ITOKaYBaHUs Ha PEYHOTO HUBO O HAKAKBB MAKCUMYM. Te Morart ga ce IIpOABAT
I10 BCAKO BpEMC Ha roJjiHara, a HC CaMO B II€pUoaa Ha II'bJIHOBOJIHUC.

Puck ot IMPUPOIHHA 6eIlCTBI/IH — BepOHTHOCT 34 IIOHAaCAHC Ha 3ary6n B CJICACTBHC Ha
BSaHMOHCﬁCTBHeTO MCXKAY HaJCHO OITaCHO IPUPOJHO SBJICHUC U YA3BUMOCTTA Ha o0ekTa B
OKOJIHaTa Cpcaa, U3JI0KCH Ha B’b3,HeI>'ICTBI/IeTO My.

Puck ot HaBomHeHue — DyHKIMS Ha yecToTaTa (BEPOSTHOCTTA), C KOSTO CE 3ajMBa
JlaJIcHa TEPUTOPHS B CJICACTBHE Ha MOBHUIIIABAHE HA PEUYHOTO, €3€PHOTO MJIM MOPCKOTO HHBO M
EKCITOHUPAHOCTTa Ha CUCTEMHTE PA3IOJO0KECHH B HES C Bb3MOXKHHUTE IIETH, KOMTO MOIaT Ja
OBbJAaT IIOHECEHU.

Cuenapuii — TpoeKIHMs Ha BB3MOKHOTO OBbJelle Ha OCHOBaTa Ha SICHA JIOTUKA H
KOJIMYECTBEHO M3MEpUMa CIOKeTHA JIMHUS. [Ipyra neuHUINS Ha TOHATHETO CHeHAPHI Ti1acH
Yye TO Ce pasriekaa Karo o0lla KOHLENIHUs, MHTerpupania B ce0e CH MHOXXECTBO METOIU U
WHCTPYMEHTH, BKIIFOYMTEITHO KOMOWHAIUS OT MPOYYBATEIHU, HOPMATHUBHH, KOJHYCCTBCHU W
kavecTBeHU ciieHapuu (van Notten et al. 2011).

CemeilicTBO OT CHeHapum — C€IMH WJIKM T1O0BEYE€ CHCHapusda, HWMalllu €JHaKBa
I[GMOFpa(bCKa, TIOJIMTHKO-COIIMAJIHA U TCXHOJIOTHYHAa CHOKCTHA JIMHUA.

Cro:xeTHA JIMHUS — TEKCTOBO OIMCAHHE Ha CI_IeHapI/Iﬁ (I/IJ'II/I CEMENCTBO OT CI_[eHapI/II/I),
pa3KpuBalo TJIABHUTEC XApPAKTCPUCTHUKU HaA AWHAMHKATA Ha CHOCHApPUs, KAaKTO W Ha
B3aUMOBPB3KUTE MY C KIIFOYOBUTEC JIBUIKCIIN CUIIN.

Cyma — sBieHHeTO ce HabmroJaBa MPU CTOMHOCTH Ha KOJIWYECTBOTO MPOIYKTHBHA
BJIara B KopeHooOHTaeMust mouBeH cioit mox 10 mm. Pa3nuuaBar ce: mouBeHa cy I a -
pacTeHUsITa 3aMoYBar Jia CTPaaaT OT HEAOCTUT Ha BOJA MOPAAN U3UepIBaHE HA BOJHUTE 3aMach
B KOPEHOOOMTaeMus MOYBEH CJoi; aTMOC G € pH a C Yy Il a - pacTeHUsATa 3al04YBaT Aa
TPaHCIIUPHUPAT TIOBEYE BOJIa, OTKOJIKOTO TOJy4aBaT OT KOPEHHUTE TIOPATH PSA3KOTO MOBUIIIABAHE
Ha TeMIeparypara ¥ MOHWKaBaHe Ha OTHOCHTEIIHATA BJIAKHOCT HAa BB3/IyXa; IO YBEHO -aT
MocdepHa CyIIa - eIHOBPEMEHHA MPOsIBA HA IBPBUTE J[BA BUJA CyIla. XapaKkTepHa € 3a
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MMPOJICTHUTC U JICTHUTC MCCCIIU. B 3aBucuMocCT OT ce30Ha 3aCylliaBaHUusATa U CYLIUTC ouBart
MMPOJICTHU, JICTHU U CCCHHU. Takupa nepuoan €€ CbIIpPOBOXKAAT YHCCTO M OT X U AP OJT O K K A
C y I a, Ipu KOATO e(beKT'bT CC H3pas3sdBa B HAMAJIIBAHC HAa BOOAHHUTC PECYpPCH, IIPECHXBAHC Ha
PEKUTE U HEAOCTUT HA BOJA 3a BOI[OCHa6,I[5[BaHC Ha HAaCCJICHUECTO B 3aCCrHAaTUTC paﬁOHH.

Cpiaauume - rpaButanmoHHa (opma Ha peneda, oOpasyBaHa MpU MpoIec Ha
HU3XOSIIO MPUILTb3BAHE HA 3E€MHM IUIACTOBE IO ILIB3raTeliHA MOBBPXHUHA C ONpPEICICH
HAKJIOH, MHAYIIUPAHO OT MOBBPXHOCTHH U MO3EMHHU BO/IH.

CpyTHile - BHE3aleH Mpolec Ha CPyTBAHE MM OTKBCBAHE Ha Pa3iIMyYeH 00eM CKaJIHH
MacCH OT CKJIOHA U HaTPYNIBAHCTO UM B IIOJHOXKHUCTO.

Tenaennusi, kiIuMaTuyHa - l3MmeHeHnne Ha KiIMMaTa, XapakTepU3UpallO0 C€ C
MOHOTOHHO HapacTBaHE WJIM HaMallsiBaHEe Ha CpeJHaTa CTOMHOCT 3a HSAKAKbB IEPUOJ OT BpEME.
ToBa U3MeHeHUE HE € 3aIBJDKUTENHO Jja ObJie TMHEWHO, HO TPsIOBa Jja ce XapaKTepU3upa camo
C €IMH MAaKCUMYyM U €JMH MHHUMYM B Kpas Ha eproja.

Ya3Bumoct — XapakTepuCTHKa Ha KOMIUIEKC OT (akTopu (MPUPOAHU, COLUAIIHH,
MKOHOMHYECKH, NPaBHU U YIPABICHCKH), KOUTO HaMaJIABaT yCTOWYMBOCTTA HA cHCTEMara Io
OTHOILIEHHE Ha Bb3JIeHICTBUETO Ha JIaIEHO OMACHO ChOUTHE.

YnpaB/jieHue Ha pUCKa OT NpupoaHu OeacrBusi - Pa3zpaboTBaHe W CHUCTEMAaTHYHO
IpujiaraHe Ha MOJUTHKH, MPOIEIypH U MPAKTHKHU 32 aHAIIM3, OLEHKA U MPEBEHIUs Ha PHUCKa,
CHACUTENTHU U BH3CTAHOBHUTEIHU JEHHOCTHU MpU OEJACTBHE U KOHTPOJ BbPXY M3MBIHEHHETO Ha
TE3U NEUHOCTHU.

Yupasiienue Ha pucka (uHTerpupano) - IlpencraBnsBa MynTUCEKTOpHO (TIpaBo,
aJIMHUHHCTpAIIs, UKOHOMHKA, TEXHOJIOTHH, collMaliHa cdepa) mpuiiaraHe Ha MOJUTHKU U MEPKH
3a HaMaJsBaHE HAa PHCKa OT IPUPOJIHU OeNCTBUS Ha 0Oazara Ha HAyYHH U TEXHOJIOTUYHH
peLIEHus.

SIBjeHus1, HeOJIATONPUATHH, MPUPOIHM - TIPOsIBA HA MPUPOJIHU MPOLECH U SBJICHHUS,
KOUTO pEaJlHO WM TOTEHUMAJHO 3acTpaliaBaT JKMBOTAa M 3IpaBETO Ha 4YOBEKa WU
ONTUMAJIHOTO 3@ HETO ChCTOSIHUE HA OKOJIHATA Cpea.

Bpoii quu Ha 3ampb3Bane (FD) — mpencramisBa roguiiHaTa cyma Ha JHH, B KOMTO
nHeBHaTa MuHUManHa Temmepatypa (TN) e moa 0°C. Ako TNjj e nHeBHaTa MHUHMMAallHA
TeMIlepaTypa Ha JIeH | B TOAMHATA j, TO 3a aa u3uuciauM TNj TpsOBa ja mpeOpouMm JHUTE, B
xouto TN; < 0°C.

Bpoii nuu Ha 3anensBane (ID) — mpencraBisiBa roguiiHata cyma Ha JHH, KOTaTo
nueBHara makcumanna temneparypa (TX) e mon 0°C. Ako TXjj e nHeBHara MakcuMaiHa
TeMIeparypa Ha JIeH | B TOJMHATA j, TO 3a Ja U34ucIuM TXjj , TpsAOBa qa mpeOpouM JHUTE, B
kouto TXjj < 0°C.
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Bpoii aethn guu (SU) — rogumiHata cyma Ha JIHU, B KOUTO JIHEBHATa MaKCHMaHa
temneparypa (TX) e nax 25°C. Axko TXjj € AHEBHATA MakCMMalHa TEMIIEPATypa Ha J€H i B
rOJIMHATA |, TO 3a Jia u3uuciuM T X, TpsiOBa aa npedpoum aHuTE, B KOUTO T Xjj > 25°C.

Bpoii Tponuunu mHomu (TR) - romummuata cyma Ha JHH, B KOUTO JHEBHATa
MuUHUMaJHa Temneparypa e Hajx 20°C. Ako TNij e nHEeBHaTa MHHUMAIIHA TEMIIEPATypa Ha JIeH |
B rOJIMHATA |, TO 3a Aa u3uuciauM TNjj TpsOBa na npedponum auute, B kouto TNjj > 20°C.

ExcTrpemHn croiiHOCTH mpe3 ompejaesieH MepHOJ IPEACTABISBAT MAaKCUMAIHU U
MUHUMAJIHA CTOMHOCTH HAa MaKCHMaJIHUTE U MHUHHMAJHUTE U3MEPEHU TeMIlepaTypH, KaTo ce
Ha0JII01aBaT CJICIHUTE YETUPH MOHSTHS, KOUTO CIIaJaT B Ta3U KaTErOpHsL:

Meceyna MakCHMMaJIHA CTOMHOCT HA CPeJIHOJEHOHOINHATA MAKCHMAJIHA
temmneparypa (TXX) - Ako TXy e 1HeBHaTa MaKCUMallHa TeMIiepaTypa Ha Mecelr K, 3a mepuojia
J, TO MakcHMaJIHaTa JJHEBHA MaKCHMaJIHA TeMIepaTypa 3a Bceku Mecell € T Xyq=max(TXyy)

MeceyHa MaKCHMAJIHA CTOIHOCT HA CPeTHOCHOIHATA MUHUMAJIHA TeMIepaTypa
(TNX) — Axo TNy ¢ nHeBHaTa MHUHHMaJHA TeMIleparypa Ha mecell K, 3a mepuoma j, TO
MaKCHMaJIHaTa JJHeBHA MHHUMAIIHA TemiepaTypa 3a Bceku Mecell € TNyg=max(TNyy)

MeceyHa MHHUMAJIHA CTOWHOCT HA CPETHOAEHOIHATA MAKCHMAJIHA TeMIIepaTypa
(TXn): Ako TX, e nHeBHaTa MakcHMalHa TeMIeparypa Ha Mmecell K, 3a mepuoma j, TO
MHHHMMaJIHaTa JHEBHA MaKCHMaJlHA TeMIepaTypa 3a Bceku Mecenl € T Xng=min(TXny)

Meceuna MHHHMAJHA CTOWHOCT Ha  CPEIHOJACHOHOIIHATAa MHHHMAJHA
temnepatypa (TNn): Axo TN, ¢ 1HeBHaTa MUHUMAJIHA TeMIIepaTypa Ha Mecell K, 3a nepuoaa
J, TO MUHMMaJIHaTa JHEBHA MHHHMAIHA TeMiepaTypa 3a Bceku Mecenl € TNpg=min(TNpj)

IIpeBumaBane Ha cnenuduyHute orpanudenusi (Ilpouentunimn): 3a na ce usbderse
BB3MOKHa HEXOMOTEHHOCT MEXIy 0a30BHS U He0a30BUs NEPUOM, U3UHCIECHUETO 3a 0a30BHUs
nepuon (1961-1990), u3uckBa HM3MON3BAHETO Ha Tpoueaypu mo Oyrcrpam. [erainure ca
omucanu B Zhang et al. (2004), a pe3yaraTute BKIIOYBAT CIICAHUTE CTOWHOCTH Ha MPOIICHT Ha
JTHU:

IIpouent Ha qHM ¢ MuHUMaAJIHU Temnepatypu TN nmo-manku or 10THsI NIPOLEHTHIT
(TN10p): Axo TNjj e mHeBHaTa MHHMMaJHA TeMIepaTypa Ha JieH | 3a nmepuon | u TN 10 e
KaJieHapHus JieH Ha 10THs MPOICHTHII, ICHTPUPAH B SIHEBEH MHTEpPBa 3a 0a30BUS MEPHOJ
1961-1990, To mpoLeHTHT Ha BpeMe 3a 0a30BHsA HEPHOJ ce H3uuciasgBa TaM KbaeTo TNj <
TN;n10.

IIpouenT Ha 1HU ¢ MuUHMMaJIHH Temnepatypu TN no-rosemu ot 90Tust npoueHTHI
(TN9Op): Axo TNj; e nHeBHaTa MHHUMAJIHA TeMIepaTypa Ha jaeH | 3a mepuon j u TNj90 e
KaJleHIapHus JeH Ha 90THs MpOIEeHTH, IICHTPUPAH B STHEBEH MHTEPBAT 32 0a30BHS MEPHO]T
1961-1990, To mponeHTHT Ha BpeMe 3a 0a30BMs HEPUOJ C€ M3YUCIABA TaM KblaeTo TNj >
TN;,90.
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IIpoueHT HA AHU ¢ MAaKCUMAJHH Temnepatypu TX mo-manku ot 10THs MpoueHTH
(TX10p): Ako TXjj e nHeBHaTa MHHUMAIIHA TeMIlepaTypa Ha JeH | 3a mepuon | u TXi,10 e
KaJeHaapHus JeH Ha 10Tus mpOLEeHTWI, IEHTPUPAH B STHEBEH MHTEpPBaAJ 3a 0A30BHsI MEPUO]T
1961-1990, To mpoueHTHT Ha BpeMe 3a 0a30BHs NEPUOJ C€ M3YUCIABA TaM KbleTo TXj <
TXin10

IIpouent Ha aHM ¢ makcumaaHu Temneparypu TX mno-roaemu ot 90Tus
npouenti (TX90p): Axo TXjj e THeBHaTa MUHMMAJIHA TeMIIEpaTypa Ha JeH | 32 Hepuoj | u
TXin90 e xanennapuus ned Ha 00THS TPOIEHTHII, IEHTPUPAH B STHEBEH MHTEPBAI 3a 0a30BUA
nepuoy 1961-1990, To mpoueHTHT Ha BpeMe 3a 0a30BUsl IEPUOJL CE U3UUCIABA TaM KbIETo TXj
> TX;,90

Temneparypna amniuryaa (DTR) — mecedna cpeqna pasiuka MEKAy Hail-BUCOKaTa
(TX) u naii-nuckara (TN) usmepena temnepaTypa Ha Bb3/yXa Ha JaJ€HO MSCTO 3a JEHS WU
pasyiMKaTa MeKIy Hali-BUCOKAaTa M Hali-HMCKAaTa OT HAKOJIKO CpelHH Temneparypu. Ako TXj u
TNjj ca nHeBHHTE MakcMMalHa M MMHHMMajJHa TEMIIepaTypa, 3a AeHs | u mepuoja j, u ako |
HpeJICTaBIsiBa OPOST IHU B |, TO TOraBa:

DTR; = Yi(TX;; - TN;j) / |

Warm spell duration index (WSDI) — npezacraBnsiBa roauiiHaTa cyma Ha JHUTE C
noHe 6 MPOABIDKUTEIHU JAHU ¢ MakcuManHa temmnepatypa TX > 90 npouentuna. Axo TXjj e
JIHEBHATAa MaKCHMaJIHa TeMIlepaTypa 3a JeHs | B mepuoja j u ako T Xj,90 e kaneHaapHus IcH Ha
90THs IPOLIEHTHII IIECHTPUPAH B SIHEBEH MHTEpBal 3a nepuoja 1961-1990r., To koraTo OposT
JHU 3a NEPUOJA € HAa MHTEPBAIM C NPOIBIDKUTEIHOCT IOHE 6 mocienosarenHu aHu TXj >
TXin90, ToraBa oTunTaMe TO3U MHAEKC.

Cold spell duration index (CSDI) - npencraBisiBa roauIIHaTa CymMa Ha JHH C TTOHE 6
nocnenosarenHu 1y ¢ remneparypa TN < 10 npouentuna. Axko TNjj e 1HeBHaTa MaKCUMalHa
TemrepaTypa 3a jaeHs | B nmepuoja j u ako TNijpl0 e kanenmapuus aeH Ha 90THS TPOIIEHTHI
HEHTpUpaH B SOHEBeH u3Baaka 3a nepuoaa 1961-1990r., Korato OposT Ha qHUTE 3a NafcHUS
HEepUOJ] CyMHPAHO Ha UHTEPBAIM OT Hail-Mainko 6 npoabiokutensu aHU € TNjj < TN;y10

IMpoabkuTenHocT Ha Beretanmonnusi nepuon (GSL) — npezcraBnsiBa roauinHaTa
cyma (ot 1 smyapu no 31 nexemBpu B CeBepHOTO NONYKBI00 M oT 1 ronu g0 30 roHU B
FOxHOTO MONyKBI00), 3aMoyBalia OT IbPBUS MEPHOJ OT Hal-MajJKo 6 MOCIEeIOBATEIHU JTHU
che cpeanoneHomua temneparypa TG>5°C u mbpsus nmepuon cnex 1 romm (1 smyapu 3a
FO)HOTO TIONYKBI60) Ha 6 OCIEN0BATENHH IHHA ChC CpeaHoIeHoIHa Temnepatypa TG < 5°C.
Axo TGjj e cpenHaTa QHEBHA TeMIeparypa 3a JEH | OT roAuHaTa j, TO TOraBa OpoMM IHUTE
MEXy MbPO HACTBIIMUJIATA MOCIEA0BATEIHOCT Ha 6 THU ChC CPEAHOJCHOIIHA TeMIEpaTypa OT
TGj; > 5°C u mbpBara nocnenosarensoct cien 1 v (1 suyapu 3a IO)HOTO NMONYKBI60) Ha
Haii-MajKo 6 mocie0BaTeNHU THY ¢ Temineparypa 1Gjj < 5°C.
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Nuaukaropu 3a KIMMATHYHH POMEHH:
e http://etccdi.pacificclimate.org/list_27_indices.shtml

MeceyeH MakCHMYM Ha eHOAHeBHH BaJie:ku (monthly maximum 1-day precipitation)
(Rx1day) — Ako RRij ¢ nHeBHaTa cyma Ha BaJie)KUTE 3a JICH 1 3a MEPUOJ j, TO MaKCHMaJIHa
€/IHO/IHEBHA CTOMHOCT 3a nepuoja j me 0b1e Rxldayj = max (RRij). 3a meceunuss Makcumym
Ha SnHeBHu Banexu (RxS5day): Axo RRkj e cymara na Banexwure 3a SqHeBHHS MHTEpBal, k e

KpasT Ha WHTEpBaJIa, a MEpPUOaa € j, TO MaKCMMaJiHa TETJAHEBHA CTOMHOCT 3a IMepuoja | Iie
on1e Rx5dayj = max (RRKj)

IIpocr unaekc Ha uaTensurer Ha Bajexure (SDII) — Ako RRy; e nHeBHaTa cyma Ha
BaJIGKHUTE BBB BIAXHHU JAHH, w (RR > Imm) 3a nepuona j. Ako W mpejcrasisgBa OposT Ha
BJIQ)KHU JIHH B |, TO TOraBa

RR.

KYa) /R —
I

1. Tpu R 1mm, Braswxchu Onu — 200uwen 6poti Ha énaxchume OHU, B KOUTO BAICKHUTE ca >
1 mm3a244.)
RRij = Imm

2. IIpu R10mm, Muoeo enasxcnu Ooumu - 2o0uwien 6pou Ha OHUME CbC CUNHU BALEHCU
PRCP> 10mm 3a 24u.: Axo RRjj e THeBHaTa cymMa Ha BaJIEXHUTE 3a JICH | B IEPUOX |, TO
TpsiOBa J1a MpeOpOUM JAHUTE KbJETO:

RRij > 10mm

3. Tlpu R20mm, Mnoco cunno enasxchu ouwu — 2oouwiern OpoU HA Banexcume Ko2amo
PRCP> 20mm 3a 24u.: Axo RR;jj e THeBHaTa cyMa Ha BaJISKHTE 32 JICH | B IEPHO] |, TO
TpsiOBa J1a MpeOpOUM JTHUTE KBAETO:

RRij > 20mm

4. Ilpu Rnnmm, coouwnama cyma na eanexcume kocamo PRCP> nnmm, xprero NN ca
IpeIBApUTENTHO ONpeeNicHn paroBu HUBa: RRjj € 1HeBHaTa cyma Ha BaJleXKUTE 3a J€H
| B mepuo j, To TpsidBa J1a MpeOpOUM JTHUTE KbJICTO:

RRjj > nnmm

5. RX1lday (Max 1-day precipitation amount) (MakcumamHu BaJIe)KHU CyMH 3a 24 4.) -
TOJIMIIIHM MaKCUMAJIHU KOJIMYECTBA Ha BaJICKUTE 32 €HO ACHOHOIINE (24 4.)
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Rx5day (Annual maximum consecutive 5-day precipitation) (MakcumaaHu BaJie)KHU
CyMH 3a 5 AHM) - TOAMIIHM MAaKCHUMaJIHM BaJIEKHM CyMH 3a 5 IOCIIEIOBAaTEIHU
JICHOHOLIHSI

SDII (Simple daily intensity index) (IIpoct mHAEKC 3a MHTEH3UBHOCT Ha BAJICKHUTE) -
FOJIMIIHA CyMa HAa KOJIMYECTBOTO BAJCKHUTE IMPE3 BIAKHUTE JHU (AHUTE C Bajek >1
mm), pa3jieJicHa Ha Oposi Ha BIIAXKHUTE THU

CDD (Consecutive dry days, Maximum length of dry spell) (ITociienoBeTiaHO cyxu JHH)
- [omumien makcuMaseH Opoy MMOClie0BAaTEeIHH JHU C JICHOHOIIHU BajekHH cymMu RR
< 1mm: Ako RRjj e nHeBHaTa cyma Ha BaJIeXKUTe 3a JIeH | 3a EPHOJ j, TO Hai-roIeMus
Opoii moce10BaTeIHN JHU € KbJIETO:

RRij < 1mm

CWD, (Consecutive wet days, Maximum length of wet spell) (ITocaemoBarenno
BJIQXKHU JIHH) - ['O/MIIIEH MaKCHMaJIeH Opoi Ha IOCJIeI0BATCIHUTE JIHU C JICHOHOIIHH
BaJIeKHU cyMHU RR > Imm: Axo RRij € JIHEBHATa CyMa Ha BaJeXUTE 3a JcH | 32 mepuos
J, TO Ha#i-rojeMus Opoii OCIEI0BATEIHN JHU € KBICTO:

RRjj = Imm

RO5pTOT, (Very wet days) (Muoro Bmaxuu auu) - [omuimHa cyma ot >95-s
MPOIEHTIJI HA KOJMYECTBOTO HA BAJICKHUTE MPE3 BIAKHUTE JTHU (32 THUTE C Bajek >1
mm) Ako RRy; e nHeBHaTa cyma Ha BajexuTe BbBB Biaaxuu aHu w (RR > 1.0mm) 3a
THA

nepuon i 1 RRyn95 e 95
1990, 1 ako W e OposT BIaKHH JTHU 32 1aJIeH TIEPHO/I, TO:

MPOLICHTHJI Ha BAJIEKUTE BbB BIAKHU JIHU 3a niepuoja 1961-

W
R95p; = Y RR. where RRuj > RRu95

w=|

RI9pTOT, (Extreme wet days) (ExcTpeMHO BJIaXHH IHH) - TOIUINHA cyma OT >99-s
MPOLEHTHII Ha KOJIMYECTBOTO Ha BAJICKHUTE Mpe3 BIAKHUTE JHU (32 JHUTE C Bajex > 1
mm). Ako RRy; e nHeBHaTa cyma Ha BaJe)KHTE BB BIaXeH JeH w (RR > 1.0mm) 3a
nepuox i u ako RRyn99 e the 99™ mpoleHTHI Ha BajeXHUTE BHB BIAKHHU JHH 3a
nepuona 1961-1990 u ako W e 6posAT Ha BlaXHU JHU 32 JaJICH MMEPUO/, TO:

W
R99p; = Y RR.; where RR.; > RR..99

w=|

PRCPTOT, O6wa 2oouwna cyma na eanesxcume 6v6 énasxcru onu: Axo RR;jj e nneBHaTa
CcyMa Ha BaJIOXKHTE 3a JICH | B Iepuo[I | U ako | mpencrasisBa OposT HA THHUTE B |, TO:
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PRCPTOT, =Y RR;
r=|
Tabnuia Ha UHACKCUTE U TEXHUTE MEPKH
Ne | Unpekcu Hepunnums Msipka
TemnepaTypHu HHIEKCH
I.1. Uugexcu 3a ,,cmyoenu eKCTpeMHH SIBJIEHUA:
1. | FD (Frost days) TOJMIIICH OpO¥ HA JHUTE C ICHOHOIIIHA MUHUMAaJTHA
JTHU
]
Crynenu um temnepatypa <0 °C
2. | ID (lce days) rogumed Opoii Ha OHWTE C  JICHOHOIHA
JIHU
o]
Tleeny AHH MakcumaiHa temreparypa <0 °C
3. . . MeceuHa MUHHMAJTHA CTOMHOCT Ha
TNn (Min Tmin) °C
CpeIHOACHOHOIIIHATa MUHIMAJIHA TeMIIepaTypa
4, . MeceyHa MUHUMaJTHA CTOMHOCT Ha
TXn (Min Tmax) °C
CPEIHOJACHOHOIIHATA MAaKCUMAaJTHA TeMIIeparypa
5. | TN10p (Cool nights) MPOIICHT Ha JHWUTE C MHUHHMAJHa TeMIepaTypa %
0
Cryniess Homp <10-s1 mporeHTII
6. | TX10p (Cool days) MPOIICHT Ha JHUTE C MaKCHMallHA TeMIlepaTypa %
(]
Crynens muu <10-s1 mpoLeHTHIT
7. Bbpoii Ha pHuTe mpe3 roauHata C IMOHE 6
CSDI (Cold speel duration index) MOCJIE/IOBATEIIHY JIHA C MUHUMAITHA TeMIieparypa < M
10-s mporeHTII
L.2. Ungexcu 3a ,,copeuqu eKCTpeMHH SIBJICHMS:
8. . MeceyHa MaKCHMaJTHa CTOMHOCT Ha
TNx (Max Tmin) °C
CpeIHOACHOHOIIHATa MUHIMAJIHA TEMITepaTypa
9. MeceyHa MaKCHMaJTHa CTOWHOCT Ha
TXx (Max Tmax) °C
CpeIHOACHOHOIIIHATa MaKCUMalTHa TeMIIepaTrypa
10. | TN9Op (Warm nights) MPOIICHT Ha IHHUTE C MHUHHMaJHa TeMIepaTrypa %
(]
Topemy ot >90-s1 mponeHTII
11. | TX90p (Warm days) MPOIICHT Ha JHUTE C MaKCHMajHa TeMIepaTrypa %
(]
(Topem m) >90-s1 mporeHTHI
L.3. Ipyru TeMnepaTypHH HHIEKCH

12
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12. . MeCcedyHa CpelHa pa3inKa MEXIy MaKCHMaIHUTE H
DTR (Diurnal temperature range) P P Y °C
MUHIMAaJTHATE TEMIEepaTypu
13. | GSL  (Growing  season  length) MPOABIDKUTETHOCT Ha BETCTAlMOHHUS IEPUOJ
(ITpoaBIDKATETHOCT Ha BETreTAIllMOHHHS . TTHI
(Opoit THM ChC CPEeAHOJCHOHOIHA TeMIleparypa >
TIepro
p H) 5'0 OC)
II. Bajnexxnu nHaeKcH
14. rogumeH Opoil Ha BiuaxkHUTe THH (Opol HHHUTE C
HU
R1mm (Wet days) (Bnakuu aHu) Banex >1 mm 3a 24 q.) A
15. TOIUIICH OpOW Ha THUTE ChC CHITHH Bayexku (Opoit
R10mm (Heavy precipitation days) | gmmre ¢ Bamex >10 mm 3a 24 w.) -
(MHoOTO BIa)XHU JTHH)
16. roAMIIeH Opod Ha JHHUTE ¢ MHOTO CHJIHH BaJIeKU
R20mm (Very heavy precipitation days) | (6poii gaute ¢ Banesx >20 mm 3a 24 u.) -
(MHOTO CHITHO BIIQ)KHH JTHH)
17. | RX1lday (Max 1-day precipitation
TOJIMIIIHU MAKCHMAJTHU KOJIMYECTBA Ha BaJC:kKUTE 32 | max mm/l
amount) (MakcuMaaHH BaJie)XHU CYMHU
eIHO AcHOHomue (24 4.) JIEHOH.
3224 4.)
18. | Rx5day (Annual maximum consecutive
o TOJMIIHU MAaKCHMaJHH BaJeXHH CcymMH 3a 5 | max mm/5
5-day precipitation) (Makcumanuu
MOCJICIOBATEHN JICHOHOIIUS JICHOH.
BaJIGKHU CyMH 3a 5 JHN)
19. | SDII (Simple daily intensity index) | romumHa cymMa Ha KOJMYECTBOTO BAJICIKHUTE IpE3
(ITpoct wmHAEKC 3a WHTCH3WBHOCT Ha | BIAXHUTE MHM (IHHUTE C Bajek >1 mm), pasfeneHa | mm/aeH
BaJIC)KUTE) Ha Opos Ha BITaXHHUTE THU
20. | CDD (Consecutive dry days, Maximum .
lonumien MakcuMalieH Opoii Ha TOCIIeIOBATEITHUTE
length of dry spell) (Ilocnemosarenro TTHI
JTHH C JICHOHOIIHH BaJICKHU cymMmu <] mm
CYXH JTHH)
21. CWD (Consecutive wet days, Maximum lNopniier MmakcuMarneH Opoit Ha TOCIIEAOBATCITHITE
>1 mm
length of wet spell) (ITocnenoBaTenHo ZHH C ICHOHONIHH BANCKHH CyMH > JTHH
BJIQXKHH JTHH )
22. | PRCPTOT (Annual total wet-day
- TOJIMIIIHA CyMa OT BaJIeXKHTE Ipe3 JICHOHOLIHATA C
precipitation) (ComumHa cyma OT mm
Bajex >1 mm
BaJIOKUTE TPe3 BIAKHUTE JTHN)
23. rogumHEa  cyma ot >95-9  mpomeHTMn  Ha
RO5pTOT (Very wet days) (Muoro | Y pott
KOJIMYECTBOTO HA BAJICKHUTE MPE3 BIAKHATE THHU | MM/TOA.
BIIQ)KHU JTHU)
(3a maUTE C Bayexx >1 mm)
24, roauimHa cyma ot >99-1  mponeHTHia  Ha
RI9pTOT  (Extreme  wet  days)
KOJIMYECTBOTO HA BAJCIKUTE MPe3 BIAKHUTE JHH | MM/TOI.
(ExcTpeMHO BaXHU JTHN)
(3a qHUTE C Basiex > 1 mm)
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2. YBOJ ¢ M3j1araHe Ha NPUYMHUTE 32 Ch31aBaHE U HeJIUTE HA METOAUKATA
3a OlleHKA HAa pucKa

KnumaTnuHuTe nOpOMEHM MMAaT KOHKPETHU PpErHOHalHM M3MEPEHHUs, Karo Te3H,
HabmonaBanu B KOroustouna EBpona ce oTHacat u 3a Tepuropusara Ha bwiarapus. Beuuku
PErMOHM Ca 3aceTHATH IO €AWH WIX JAPYr Ha4MH U BIMSHUETO Ha INI00ATHOTO 3aTOIUISIHE BEYe
ce HaOII07aBa B TOYTH BCHYKH cpepy HA CTOMAHCKA ACHHOCT, MOBJIHMSIHHU Ca €KOCUCTEMHUTE U
xopaTta Ha tutanerara. [lociemnuTe pesynratu, myOonuMkyBaHu otT EBporielickara areHuus Mo
okonHa cpema mpe3 2012 (EEA, 2012a), moTBbpkaaBaT, ue OYAKBAHOTO IOBHUIIICHUE Ha
CpPEeIHUTE TEMIIEPaTypd HAa KOHTHHEHTA, HAMAISBAHETO HA BAJICKUTE B FOKHUTE YACTH Ha
EBpona u yBenmuaBaHeTo MM B ceBepHara, ¢ (akt. [locmennata nmexama 2002-2012 1. e
nopeaHara, OIpeleieHa KaTo Hail-Toruiara, peructpupasHa B EBpoma oTkakto uMa
HaOmonenusi. Cpennata TemmepaTypa B permona ce e mnosummuia ¢ 1,3 °C ot mpen
WHAYCTPUATHUS TEepUoj A0 cera. [obamHuTe W pPErHOHAIHM MOJENU 3a W3MEHEHUsiTa B
KJIMMaTa IMOKa3Bar, 4¢ KbM Kpas Ha 21-Bu Bek EBpoma me e ¢ 2,5 — 4,0 °C mo-Toruta. Takuba
POMEHU IIle MOJJIOXKAT Ha CEPHO3HO M3MUTaHHE IMOYTH BCUYKU CPEepH OT HAIlUsi KUBOT
(World Bank, 2012). [IpoabmkaBaT j1a HaMajIsiBaT apeainTe ¢ BEYHO 3aMPb3HAIM [TOYBH, KAKTO
U JICJICHUTE IMUTOBE Ha ['peHnaHaus, JieAoBeTe B APKTHKA, KAKTO W JICTHULUTE HABCIKBIC B
KOHTHHEHTA. JleneHusaT muT Ha ['pennangus ryou mo okono 250 MiH. T. OT MacaTa CH BCSKa
roguHa B niepuoaa 2005-2009 r., a negaunuTe B AnmuTe ca 3aryomnu okosio 2/3 ot obema,
koiiro ca umamu g0 1850 r. (IPCC, 2013). To3u mpoliec e OKa3Ba BCE IO-CHIIHO BIIMSHHE
BBPXY KOJMYECTBOTO M PEKMMa Ha OTTOKA HAa PEKUTE MOAXPaHBaHU OT TsX, B T.4. U Ha P.
Hynas. IlocnencTBusta OT TOBa Ie 3acerHar W Hamiara crpana. HaGmrogaBaT ce mpoMeHU B
apeaquTe Ha pa3lNpOCTPaHEHHE HAa PACTUTENIHM M KUBOTUHCKM BHUJOBE, MPOMEHH B
MPOJBIDKUTEITHOCTTA HAa BETETAIIMOHHUS Mepro U (peHodasure nMpu pacTeHUsATa U BH3HUKBA
BBIIPOCHT JIAJTU €KOCUCTEMHUTE IIe MMAT BpeMe Jla Ce aJanTupaT KbM MOJOO0HH WU TI0-0bpP3H H
WHTCH3WBHU ITPOMEHU. BhIpekn ue HapacTBa BEreTAIIMOHHUSAT MIEPHO]] B TIOBEUETO PETUOHH HA
KOHTHHCHTA, HE HABCSAKBJC TOBA 1€ MMa OYAKBAHHs OJIATONIPHUATCH eEKT BBHPXY JTOOHUBHTE,
3aII0TO TO3U MPOIIEC IIe € CHIPOBOJACH OT MO-MPOABDKUTEIHH MEPUOAN HAa TOPEIIHd BBIIHHU,
3acyliaBaHe U Cymid, ocobeHo B cTpanute oT Llentpanna u FOxna EBpoma. EBenTyamHusT
MOJIOKUTENCH e(eKT OT HaMaJsBaHETO Ha pPa3XOAWTE 3a EHEprus 3a OTOIUICHHE IIe ce
HEyTpallu3upa OT HapacTBAaHETO Ha HeoOXoIuMaTa eHeprus 3a oxjaxaaHe. Hapacrsar meTtute
OT ©KCTPEMHHU XHUJPO-KIMMATHYHHU SBJICHHUS, KAaTO HABOJHEHHS, CEKCTPEMHO BHCOKH
TEMIEpaTypu, OypW TNpeAW3BUKAHH OT H3BBHTPONHMYHU ITUKJIOHM B CEBEPHHUTE YacTH Ha
KOHTHUHEHTA, CYIIH, TPaAyIIku U Ap. B Obxeme ce oyakBa Te J1a ce CIIy4BaT MO-4eCTO U Ja ca
no uatensuBHu (EEA, 2012b). KinumatnynuTe mpoMeHu ca 4acT OT TJ00aTHUTE TPOMEHH U
TOBa OI¢ TIOBeUE YCHIIBA HEONArOoNpUSTHUTE TOCIEICTBUS OT METEOPOJIOTHYHUTE,
KIIUMaTUYHUTE U XUJPOJOKKUTE OENCTBUS Mopadu ¢akTa, 4e Te Ce pealu3upar B palloHH,
KOUTO Ca BCE TO-T'bCTO HACEICHH, 3aCTPOSHHU, CTOMAHCKHM YCBOGHH W HKOHOMHYECKH
o0Bbp3aHu. OcoOeHO YSA3BUMHU ca TM0-cnabo pa3BUTUTE CTPaHU, HO CTAaTHCTUKATa OT
MOCIIEAHUTE HSIKOJIKO TOIMHHM BKIIOYBA W pA3BUTH CTPAaHH B CIUCHKAa HA HaH-TEXKO

3aCerHaTHTE OT IPUPOIHN OEICTBHS, KaTO BOAEI € AT Ha METCOPOIOKKUTE, KIMMATHIHUTE
u xuaponoxkute oencteus (EM-DAT, 2013, Global Climate Risk Index, 2012).
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KnumaTudHUTE TPOMEHH M HEOOXOAMMOCTTAa OT QJaNTUPaHE KBbM TSIX MOCTABIT pPEAHIIA
BBIPOCH TIpea OOIIECTBEHOTO YIpPABICHHE M pPa3BUTHE, YUETO pellaBaHe CTaBa BCE IIO-
HAJIOXKUTENHO ciell Bceku nopeneH nokian Ha IPCC or 1990 ronuna Hacam. BbB Bpb3Ka ¢
toBa EK myOmukyBa mpe3 2007 r. 3enena kuura ,,Adapting to climate change in Europe —
options for EU actions”, mociensana mpe3 2008 1. oT bsija kHura, KoATo MocraBsi paMKara Ha
eBpoIieiickata cTpaTerus 3a aJanThpaHe KbM KIUMaTa U € CBhIPOBOJCHA OT OICHKa Ha
BB3JCHCTBUETO HA MPEIIOXKCHHUTE MONUTHKU B Ta3u obmact (Impact of Europea’s Changing
Climate, 2008). Ilpe3 mapt 2012 r. e aktuBupana EBpormeiickata wmHTEepHET Iuiardpopma 3a
ananrtanus kpM kiauMara Climate-ADAPT, a npe3 anpun 2013 1. e npuera ,,Ctparerus vHa EC
3a ajanTaius KbM u3MeHeHueTo Ha kiaumara” (EC, 2013).

B crparerusara cnenuanHO BHUMAaHHE € OTAEJICHO Ha HEOOXOJMMOCTTA MOJUTHKHUTE 32
ajanTanus Ja ca TSACHO CBBbP3aHU M J1a Ca KOOPAMHUPAHU C IIOJUTUKUTE 33 YIPABICHHUE HA
pucka OT OEICTBMsI Ha pa3IMYHM HHMBA Ha yrpasiieHHe. ToBa mpezronara NpuiaraHeTo U Ha
MHTETPUPAHN TOIXOAM U METOIM 3a OLEHKAa Ha BB3JICHCTBUETO HAa KIMMATHUYHUTE IPOMEHU
BbpPXY YOBELIKOTO 3JpaBe, NPUPOJHUTE U AHTPOIIOTEHHUM CHUCTEMH U TE3M 3a OLEHKA Ha
YSI3BUMOCTTA M PUCKA OT NMPUPOJIHU OeaCcTBUA. TakaBa ChIVIACYBAHOCT € HEOOX0IUMa U MEXKAY
HallMOHAJIHUTE M CEKTOPHU CTPATETHMH 3a aJalTalys U IUIAHOBETE 3a YIPABICHHUE HA PHUCKa
(EC, 2013).

AnanTanusaTa KbM KIMMaTUYHUTE IPOMEHHU € COLIMAJIEH MPOIIEC, KOWTO NMPOTHYA B YCIOBUS
Ha 3HAYUTEIIHA HECUTYPHOCT, KAKTO 10 OTHOILIEHHWE Ha YCJIOBMATA, KbM KOUTO IIPEICTOM J1a CE
ajanTyupa JajeHa CUCTEMa, TAKa U 10 OTHOILICHHWE HA CTENEHTAa HAa YCTOMYUBOCT, KOSATO MOXKE
na ObJie IOCTUTHATa B Ipoleca Ha ajantauus. To3u mpolec uMa 3a Lel J1a HaMaJld pucka oT
BB3JICHCTBUETO HAa KIMMAaTUYHUTE NIPOMEHU Ha CEKTOPHO M pernoHanHo pasHuuie. Ilopaau
Ta3y [PUYUHA, [IPUIAraHETO HAa MEXAaHM3MUTE 3a YIPaBICHUE HA PUCKA 3a aNallTUPaHE KbM
KJINMAaTHYHUTE ITIPOMEHHM € €JIMH aJI€KBATEeH MOAXO0/I 3a YIPABJICHUE HA TO3H IPOLEC.

HecurypHoctra TpsioBa 1a Ob/ie Bb3IpHETa KaTO HEU3MEHHA YacT OT aHajM3a Ha PUCKa OT
KJIMMAaTUYHUTE MPOMEHU M J1a Obje ACHO NehUHHMpaHA KATO 8epoAmHOCH 3a pealu3upaHe Ha
naneH u3xo. Pasnmkara Mex Iy OlleHKaTa Ha pUCKa OT KIIMMAaTHYHUTE TPOMEHH U OIleHKaTa Ha
pHUCKa OT MPUPOIHU OEACTBUS CE CHCTOM B TOBA, Y€ B ITbPBHS CIIy4all C€ OICHSBA PHCKBT OT
peaTM3npaHeTo Ha HIAKaKbhB BEPOSTHOCTEH M3XO0JI, a BbB BTOPHS - OT pealln3upaHe Ha HIKAKBO
KOHKPETHO OIAaCHO ChOUTHE.

VYrpaBineHneTo Ha pPUCKAa CHBMECTSIBA KAYECTBEHUTE M KOJMYECTBEHHTE H3MEPEHUs Ha
HECUTYPHOCTTa MO OTHOIICHHE HAa KIMMATHYHHUTE U COIMATHO-MKOHOMHYECKHUTE MPOMEHH C
pa3IuYeH MPOCTPAHCTBEHO-BPEMEBU 00XBAT HA MPOSIBICHUE, C ye/l ONTUMU3UpAHE Ipoleca Ha
B3MMaHE Ha PELICHUS U HaMaJsIBaHE YA3BUMOCTTA Ha OOIIECTBOTO MO OTHOIIEHHUE Ha TSX.

Aoanmupanemo ¥iMa 3a 1€ J1a MOBHUIIM YCTOMYMBOCTTA HAa MPHUPOAHUTE U OOIIECTBEHU
CUCTEMHM KBbM HACTOSIIETO M OBJENIO BB3JECHCTBUE HA KIMMATUYHUTE NMPOMEHHU BBPXY THX.
Cnopen onpeanenenuero, naaeHo ot IPCC, aganrauusra e ,,HacTpoliBaHE Ha MPUPOJHUTE WIH
OOIIeCTBEHH CHCTEMH Ja OTTOBOPAT HA PEATHUTE WIM OYaKBAaHW KIUMATUYHMU BIMSHUS WIIH

BB3/IEHCTBUS, KaTO CMEKYaBaT BpeAMTE U ycBOsBAaT OnaronpusitHUTe Bb3MoxkHOCTH (IPCC,
2007).
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JlokaTo ympaBIEHCKUTE MOJETH 3a aJanTHUpaHe HMaT 3a el Ja OTrOBOPSAT Ha
(aKTUYECKOTO BB3JCHCTBHEC HA KIUMATHYHUTE MPOMEHH B Pa3jIMYHU PETHOHU U CTOMAHCKH
CEKTOpH, MOJCIUTE 3a CMeKuaBaHe (mitigation) Ha TOBa BB3/CHCTBHE Ca HACOYEHU KbBM
NpeJOTBPATABaHE HA MPUYMHHUTE 332 KIMMATHYHUTE MPOMEHHU W TJIABHO, KbM HaMalsiBAHE Ha
E€MHCHHUTE Ha apHUKOBH ra3oBe (Pur. 2.1).

CmekyapaHe l
P | MapHuKoeM eMUCHK
1

KnuMaTiHm NPOMEHN

COUMANHO-MKOHOMMYECKH roToeHoCT 3a
Wanaraxe L HyecTeuTENHOCT J ku MHCTMTYUMOHANEH KanaumeTJ L aganTUpaHe J
s - g
L Bb3MOKHN BLIABACTEMA J L AnanTMEEH KanauuTer ]

AE—

ﬂu

HOBELKN CUCTEMM W

> | Apantayus J

@ur. 2.1. Konuem‘yaﬂen MOJeJ1 Ha BpPb3KaTa MEKAY BL3ﬂeﬁCTBHeTO HA KIIMMATHYHUTE NPOMEHH, YA3BUMOCTTA,
cMekuaBaHeTo U agantupanero (mo Isoard, Grothmannn and Zebisch, 2008 B Impact of Europea’s Changing Climate,
2008)

MHoro BaxHO € Ja CC ThbpCHU CUHCPICTUUHHA e(beKT OT NpHJIaraHeTo Ha MCPKUTE 3a
CMEKYaBaHE W aJanTHpaHe B KOHTEKCTa HAa KOHKPETHUTE YCJIOBHUS, 3alIOTO WMa peajHa
BB3MOXKHOCT Jla C€ TIOCTUTHE M oOpaTeH e(deKT oT mpuiaraneto uM. Hampumep, ako B naneH
pPETHOH, B CJEJICTBHME HAa KIMMAaTUYHUTE TPOMEHH HaMalsgBaT BOJHHUTE pPECypCH, a
CBIIEBPEMEHHO C€ HachpyaBa pa3BUTHETO Ha 3€JI€Ha EHEeprus upe3 IMPOU3BOJCTBO Ha
O6uoroprBa, KOET0O KOHCYMHpa MHOTO BOJa. PHCKBT OT MOAOOHM KOH(IMKTHU PEIIEHUs ChIIO
TpsiOBa /1a Ob/I€ OLIEHEH.

OcHOBHHUTE OpCAN3BUKATCIICTBA 3a INPUIIOKCHUCTO HA CTPATCTUUTEC 3a aAalITUPAHC KbM
KIIMMAaTUYHUTEC TIPOMCHHU H OIICHKATa Ha pHCKa, MMpOHU3THUYAlla OT TAX, Ca CBBP3aHU CbC
SHAYUTCIIHATA CTCIICH Ha HCCUT'YPHOCT IO OTHOMICHUC Ha OYaKBAHUWA U3XO0 OT MMPUJIAraHCTO Ha
Pas3siindd MOJACIIN 3a CMEKYaBaHC HAa IPOMCHUTE B KJIMMaTa U aAallTUPAHETO KbM TAX. Hopa)m
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TOBA € OT IBbPBOCTCIICHHO 3HAYCHUC MMPOUCCHT HA aAaITUPAHC KbM KIMMATUYHUTC IMIPOMCHU J1a
BKJIFOYBAa WM HIKUPOK JOCTHII HA B3UMAIIUTC PCHICHUA HAa BCHUYKU HHBaA 1O HGOGXOI[I/IMaTa
I/IHq)OpMaLII/ISI 3a OYAaKBAHUTC IMOCICACTBUA OT HNPOMCHUTC B KJIIMMAaTa 3a CCKTOPHUTC Ha
HallMoOHaJIHaTa HKOHOMHKA U 3a MCPKUTE, KOUTO TpH6Ba Ja 6’b,I[aT mpEaAnpucTu.

pyra ocoOeHOCT B MpHJIaraHeTo Ha MOJUTUKUTE 32 aJanTHpaHe KbM KIMMATHYHHUTE
OPOMEHM € Ta3H, Y€ TO M3HCKBAa BpPEME M 4eCTO €(PEeKThT OT MEPKHTE 32 CMEKYaBaHE U
aJlaliTUpaHe KbM OYAKBAaHUTE WJIM pEAJHUTE INPOMEHM Ce€ INpOosiBsIBa cilel KaTo Bede ca
IIOHECEHU ONPEAETICHU MOCIEICTBUS OT KOHKPETHU CTUXMHHU OencTBusd, Hanpumep. [lo Ta3u
OpUYMHA B IUIAHOBETE 3a aJalTHpaHe KbM KIMMATUYHUTE IPOMEHM C€ NpPEeABIKIAT
KpPaTKOCPOYHU U IBJITOCPOYHU MEPKH 3a YIPaABJIECHUE HA PUCKA.

3. AHAJIHM3 Ha nmoaxoauTe, nmpuwjiaraHm B JApPyrm eBponeﬁcml CTpaHM 3a
H3BbPHIBAHEC HA OIICHKATA

BnusHueTo Ha KIMMaTUYHUTE NPOMEHU BBPXY pPAa3BUTUETO HA HMKOHOMHUKara H
CBBbP3aHUTE C HEsl MPOLIECH U MOJENM Ha pa3BUTHE € TeMaTHKa, KOSATO BCE IO-4ecTo OuBa
aZpecupaHa d4pe3 pa3IMYHM Karo OOXBaT, CTENEH Ha MOApoOHOCT U (POKYC HaydyHH
u3cnenanus B pamkure Ha EC u CAILl. CobuiuTe Bce no-4ecTo NpUCHCTBAT CPEl OCHOBHUTE
TEMH Ha Hay4YHO-U3CJIEJOBATEIICKUTE KOHKYPCH OT Pa3jIMyueH PaHr, KOETO € 00SCHUMO C OIJIe]
HapacHajiaTa MyOJIMYHOCT Ha mpobJjeMaTukaTa, CBbp3aHa C IJI00aJHUTE MPOMEHHU B OKOJIHATa
cpefa M TIXHOTO OTPaXKEHHE BBPXY (POPMHUPAHHUTE MPUPOJHO-COLUAIHU CHUCTEMH, TSAXHOTO
(GyHKLMOHUpaHEe, OpraHU3aLus U yIpaBJIeHUE.

C orjie] H3CJICAOBATCICKUTE 3aJadr, CBbpP3aHU C HACTOANIATa pa3pa60TI<a, Os1xa
pasriicqann u HO,Z[p06H0 AHAJIM3UpPAHU peaula MpoCKTU U NOAX0AH, CBbpP3aHH € U3CJIICABAHC HA
MOTEHIIMATHUTE BB3ICHCTBUSA Ha KINMAaTHYHHUTE IMPOMCHH BBPXY PaA3JINYHUTC ACIICKTU Ha
HNKOHOMHKAaTa u 06HIGCTBOTO. AKIIGHT’I)T Oellre MocTaBeH BBpPXY CICAHHUTC OCHOBHU IMPUHIUIIN:

e IIpoekTtu ¢ siceH EBpOIelcKn KOHTEKCT;

e [logpoOHO omKcaHa METOAONOTHS, KOSITO €BEHTYaIHO OM MOTIJIa J1a ce aJlanTupa
3a LEJIUTE Ha HACTOSLIMS POEKT;

e [Ipsko miaM KOCBEHO 3acsiraHe Ha TeMaTHKa, OJM3Ka JI0 Hamarta cTpaHa OT
KbJIETO OMXa MOTJIM JIa CE MOJ3BaT JaHHU, UH(POPMAIUS U Jp. PECYPCH;

e TppceHe Ha TMPEINCTABUTEIHU IPOEKTH, KOWUTO OTpa3siBaT pPA3NIUYHUTE
nonutudecku HuBa — EC, cTpaHu U peruoHu.

B pesyntar Ha TOBa 0sixa CENEKTHpPAaHU CIEAHUTE OCHOBHU MPOEKTH, KOUTO Ja
ObJaT NMpPeACTaBeHU KaTo 100pU MPAKTUKU B HACTOSIIMAT TOKIAL:

e [Ipoexm PESETA
e PESETAII
e ESPON CLIMATE
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e [Ipoexkm MEDPRO - Mediterranean Prospects
Cpen Haii-3HauMMHUTE NPOeKTH B pamkuTe Ha EC mo Ta3um TeMaTuKa ce OTKpOsBaT
npoekture PESETA wu PESETA |Il, ¢unancupanun ot EBpomelickata KomucHi |

ochiecTBsiBaHu 0T OOeAMHEHHs H3CIIeJ0BaTEICKH IIeHThp Ha EBponeiickata komucus (JRC-
Joint Research center).

W nBarta mpoekTa U3MOoI3BaT KaTO OCHOBA PE3YNITATUTE OT MPEAXOTHH U3CIIeI0BATEICKH
MPOEKTH, OCHOBHO HACOYCHH KBbM MOJCIMPAHETO HAa KIMMATUYHUTE IMPOMEHH, Hal-Bede
buHaHCHpaHUAT 10 JuHKA Ha 7-Ma PamkoBa Climate Cost project, kaTo U OChIIECTBABAHHSAT B
pamkwute Ha 6-ta PamkxoBa nporpama ENSEMBLES project.

IIpoexkrbT PESETA uHTErpHpa HAKOJIKO KIMMAaTUYHU CLEHAPUs C BUCOKA PE3OJIIOLMS C
MHCTPYMEHTHUTE Ha MKOHOMHYECKOTO MOJEIUPAHE C 1IeJ 1a ce MpUaie KOJINYECTBEH U3pa3 Ha
KJIMMAaTUYHUTE MPOMEHHM BbPXY MOTEHLIHUAIHO Hal-ys3BUMHTE CEKTOPH Ha MKOHOMHKATa M
obmectBoTo B EBponia. OCHOBHMAT aKLIEHT € HACOUYEH KbM YETUPHU OCHOBHU KATErOpUU C SICEH
nazapeH Gokyc (3eMezienue, HaBOIHEHHs, KpallOpeXKHU CUCTEMHU U TYpU3bM) U €1Ha Hela3apHa
KaTteropusi (4YOBEIIKOTO 3/PAaBE).

Pesynrarure oT mpoekTa mMoka3BaT, Y€ ChBPEMEHHOTO EBpomeiicko OiarochCcTosiHUE
11e NpeThpIH Hpeku 3aryou B pazmep Mexay 0,2 u 1%, ako 1Hec ce NpOeKTUpAT Pa3InyHUTE
CLIEHapuU 3a IPOMEHM B KJIMMaTa, 0e3 Ja ca B3eTU MEPKHU 3a aJalTHpaHe KbM TE3U MPOMEHH.
BapuanuuTe Ha UKOHOMHUYECKUTE 3aryOH ca CpaBHUTEIHO TOJEMU B PAMKHUTE HA Pa3IHYHHUTE
yacTu U peruoHH Ha EC, KakTo M pa3iavyHUTE CTPYKTYpH HAa MECTHaTa M pPETrMOHAIHA
ukoHomuka. Crnopen pesyararure or mnpoekra, IOxuure uwactu Ha EBpona, bpuranckute
octpoBu u llentpanna CesepHa EBpona ca cpaBHUTENHO MO-ySA3BUMU KbM KJIMMAaTHYHUTE
npoMenu, kato CeBepHa EBpomna € exuHcTBeHUAT EBpOINENCKHM PETHOH C MO3UTUBHU HETHH
MOJI3U, KOMTO C€ JBJDKAT OCHOBHO HAa MNOJOOpEHUTE NPUPOAHO-reorpadCKu yCIoBHs 3a
pPa3BUTHUETO HA UHTCH3UBHO 3€MEIEINE.

ITpoexTsT PESETA |l ce sBsBa nornuyeckoto npoabiikenue Ha npoekt PESETA, karo
OCHOBHATa MY IIeJI € Jla OChIIECTBU 33bJI00UEHA MYJITUCEKTOPHA OLIEHKA Ha BB3/ICHCTBUETO HA
KJIMMaTH4HUTE TpoMeHu B EBpomna 3a BpemeBusa xopu3oHT 2071-2100r. Mertononornusara
OCHOBA Ha IIPOEKTa MMa JIB€ OCHOBHM OTIMYUTENIHU ocoOeHocTH: IIbpBO, chiaTa ce 6a3upa Ha
pe3ynratu OoT OMOGU3NYHU MOJENM OT TUNA ,, OTJIOJIy-Harope®, KOMTO B3eMaT BIIPEIBU]
BPB3KUTE MEXAY KIUMAaTHYHHUTE NPOMEHU U OHMOPU3NYHHUTE BB3JIECHUCTBUS B CTPYKTYPHO
OTHOLIEHHE. BTOpo, olleHKaTa ce W3BBPIIBA [0 MOCIEIOBATENIEH HAYMH, KOraTO MOJEIH
M3IIOJI3BAT €/IHU U ChIIU KJIMMAaTUYHU JaHHM, KaTO ChIIEBPEMEHHO CE B3€MaT IPEABU] U IPYTH
XOPHU30HTAJIHU BBIIPOCH.

3a paznuka ot npenxoaausaT npoekt, JRC PESETA Il uzcnenBa mosede kateropuu u
CEeKTOPHM BJIMSHHUS, KAaTO OCBEH 3acerHaTUTE MpeaAd TEMH, Cera ca BKIIOYEHH TEMUTE
€HepreTuka, TPaHCIOPTHA MHPPACTPYKTYpa, TOPCKU MOXKApU U YCTOMUMBOCT Ha XaOUTaTHTE.
Ocgen ToBa mpoektbT PESETA Il pasrnexxna no 15 paznuuHu crieHapus 3a KIMMaTHYHH
IPOMEHHU U TAXHOTO OTPaKEHHE BHPXY OTIACTHUTE HKOHOMHUYECKU CEKTOPH.
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Kem HACTOAIIWA MOMCHT PE3YITATUTC OT IMMPOCKTA Ca BCC OULIC IMPCABAPUTCIIHU, KAaTO
paboTara 1o Hero Mpoab/DKaBa. YacT OT TE3W MPEABAPUTENIHU PE3YNITATU ca IyOIMKYBaHU Ha
16 Anpun 2013 B pamkuTe Ha mporeca Ha pazpaborBane Ha Onenkara Ha Ctparerusra Ha EC
3a aganTtanys KbM KIMMAaTHIHATE TPOMEHH.

Jlpyr MHOTO WHTEpECeH MPOEKT, CBBbP3aH C BIUSHHUETO HA KIMMATUYHHUTE TPOMECHH
BBPXY Pa3BUTHETO Ha MKOHOMHKaTa B pamkutre Ha EC, e mpoekrsr ESPON CLIMATE -
Climate Change and Territorial Effects on Regions and Local Economies in Europe,
KOWMTO € peasin3upad mno JuHus Ha nporpama Ha ESPON 3a npunoxxau uscnenpanusd. ChUigsar €
OCBIIECTBEH OT KOHCOPLIUYM OT MapTHHOPH, C BOACI MapTHHOP TEXHUYECKUSAT YHUBEPCUTET B
Hoptmynn, ['epmanus, kato paboTaTa Mo nMpoekTa € u3pbpiieHa B nepuoaa 2009-2011.

To3u n3cnenoBaTencku NPOeKT € NPSKO CBbP3aH ¢ 00CTOATENICTBOTO, Y€ KIMMAaTHUHUTE
IPOMEHM 3acsraT M0 pa3IMYeH HAuyWH pa3IMYHUTE YacTH Ha TOJEMHM TEpUTOPHAIHU
o0Opa3yBaHMsl, KakBOTO IO chbliecTBo mnpenctasisia U EC. TepuropmanHuTe acnekTu Ha
YSI3BUMOCTTA OT KJIMMAaTUYHUTE IPOMEHHU M3MCKBAT Pa3JIMYHU JEHCTBUS, YUSITO OOOCHOBKA OT
CBOS CTpaHa MMa HYXJa OT JoKa3zarenctBa. lIMeHHO TakaBa e menta Ha mpoekra ESPON
CLIMATE - na oueHH TepUTOPHAJIHHUTE e(PEeKTH OT KIUMATHYHUTE IPOMEHH B
pa3jIMYHNTE PETHOHN U MeCTHUTe HKOHOMHUKH B EBpomna.

[IpoekThT ce Oazupa Ha cnenupUYHa METOJOJIOTHS 3a OLEHKAa Ha YSI3BHUMOCTTa OT
KJIIMMAaTUYHUTE MPOMEHH, KOATO € MPUJIO’KeHa KbM BCUUKU pernonn Ha EC27, karo uenta e na
ce OocHrypu HeoOxonumara WHGPOpPMAIMOHHA OCHOBA 3a OTpa3sBaHE Ha TE3HW MPOOJIEMH B
EBporneiickata TepuTOopuanHa IMOJUTUKA. 3a LIEJTUTE Ha MPOEKTa ca M3IOJI3BaHU CIEAHUTE
wimMarnaan Moxenn: CCLMY, crienapust 3a emucun A1B% kakTo ¥ 1aHHM 32 TCHICHIMNTE B
COLIMATTHO-UKOHOMHMYECKOTO pa3ButTue Ha peruonute B EC.

HpOGKT’bT OICHABA BJIMAHHUCTO HA KIUMATUYHHUTC HNPOMCHHU B CICIHUTEC OCHOBHU
ACIICKTH:

e ®dusnuecka 4YyBCTBUTEITHOCT

e lIkoHOMHYECKA UyBCTBUTEIHOCT

e CouuanaHa YyBCTBUTEIHOCT

e UYyBCTBHUTEIHOCT HAa OKOJIHATA Cpeia
e KynaTypHa 4yBCTBUTEIHOCT

ArperupaHata 4YyBCTBUTETHOCT HMa 3a Iel Jga jgane olmara KapTHHA Ha
YyBCTBUTEITHOCTTAa Ha EBpONeicKuTe pernoHr KbM KIMMATUYHHUTE TPOMEHH, KaKTO C€ BUKIIA
oT ¢uryparta 1no-aomy:

'cCMis a non-hydrostatic unified weather forecast and regional climate model developed by the COnsortium
forSMall scale MOdelling (COSMO) and the Climate Limited-area Modelling Community (CLM).

*The IPCC developed six scenarios on the development of greenhouse gas emissions (GHG) from 2000 to 2100
(SRES scenarios). A1B is used for almost all vulnerability assessments as a moderate scenario
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@ur. 3. 1. Arpernpano noTeHIUAJIHO Bb3/eiicTBHE Ha KIUMaTU4YHUTe npoMenn B EC

Kakto craBa BUIHO OT NMpPUJIOXKEHATA KapTa, B Hal-TOJIIMa CTEIEH YSI3BUMH Ca TPEIH
BCUYKO CTPAHUTE U PETHOHUTE OT FO)KHATA 4YacT Ha KOHTHHEHTA W KPaWOpEKHHUTE 4acTH, a
OTHOCHTEJIHO Haii-c1a0o0 11e ObJaT 3acerHaTd eHTPATHUTE YacTH MPEIU BCHUKO B CEBEpHATa
nojioBUHa Ha EBpoma, KbAETO JOpYM WUMa H3IJeId 3a MO3UTHBEH HETeH e(eKT, Haii-Beue
OnarosapeHre Ha oJOOPEHUTE YCIOBHS 33 Pa3BUTHE Ha 3eMEICITHETO.
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ITpoexkm MEDPRO - Mediterranean Prospects e mpoekt, ¢puHaHCHpaH B paMKHTE Ha
7-ma PamkoBa mporpama, KoiTo ce koopauHupa ot LleHTspa 3a EBpomneiicku nmoauTuuecku
uscnenBanwus, 6a3upan B bprokcen. OcHoHara nien Ha MEDPRO e na nmoamomorse upe3 HOBH
3HAHUS TOJUTUYECKUS, HKOHOMUYECKMS U COLMAIHUA JHEBEH pel Ha CTPAaHUTE OT
Cpenn3eMHOMOPCKHST PETHOH, BKJIIOYUTEIHO M IO OTHOILIEHHE Ha YSI3BUMOCTTa HA MECTHHUTE
MKOHOMUKHM KbM KIMMAaTHUYHUTE NPOMEHM, 32 KOUTO CE€ CUMTA, Y€ TOBA € HaW-YA3BUMHUST
pervoH. Cniopen pe3yJTaTuTe OT U3cieaBaHeTo, HamanenrueTo Ha bBII B pernona ce ouakBa aa
ob1ae cpeano ¢ -0.1% o -0.25% mo-manko npe3 2050 B pe3yaTaT OT KIMMAaTUYHUTE TPOMEHHU.

OcCBeH pernoHa HM U3CIEIBaHUS, B PAMKUTE HAa HACTOAIIMA MPOEKT 0siXa pas3riiejaHy U
QHAIN3UPAHU TPOCKTH M HAy4YHM JOKJIAJW, CBBP3aHU C OYAKBAHOTO BB3JCHCTBUE Ha
KJIIMMaTUYHUTE NIPOMEHU BBPXY Pa3BUTHETO U MKOHOMHUKUTE Ha ONPEACICHU CTPaHU-WICHKH
Ha EC: na BenukoOpuranus, Peryonuka Upnannus, PenyOnuka Wramus® u ap.

ToBa, koeTo mpaBu BHEUYATIIEHHWE, € Y€ TE3U aHAIM3U IOKPUBAT HMKOHOMMUYECKOTO
pa3BUTHE TBBpAE OOIIO, KaTO ca KOHLEHTPUPAHU MPEAU BCUYKO B OTPACIUTE, KOUTO ca
U3JI0KEHW Ha TNPSKO Bb3JEHCTBUE OT MPUPOAHUTE (HAKTOpH, BKIIOUMTEIHO U Hail-Beue Ha
KIMMAaTUYHUTE BiIMAHUSA. OCHOBHO C€ pasMiIekAaT CEKTOpUTE 3eMeJlesine, TPaHCIOopT,
TPaHCHOPTHAa MH(QPACTPYKTypa, TYpU3bM, FOPCKO CTOMAHCTBO M CHCTOSIHUETO Ha OKOJIHATa
cpena karo 1su1o. Karo u3Boj ce Haara 3aK/IFO4eHHETO, Y€ IMOBEYETO OT U3Cie/IBaHuATa ca 6e3
CBIIECTBEHA KOHKpPETHKa, a I10-CKOPO aKIEHTHpPAaT BBPXY OOIIM OYaKBaHUS U BBPXY
pa3paboTBaHETO Ha HEOOXOAMMUTE aAANTALMOHHY MEXaHU3MU KbM OYaKBAaHUTE U3MEHEHUS Ha
KJIMMaTa.

* Climate change impacts and adaptation strategies in Itally. Economic Assessment, 2008
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4, KauMaTU4YHHU clleHapuM 3a Bbjrapusi — kak me ce u3MeHH KJIUMATHT
B OTJIeJIHUTE KIUMATHYHHU 00Js1acTH 3a nepuoaa 2020/30 u g0 2050 r.

[Ipe3 mocnegHuTe [eceTHNIETUS KIMMAaTHYHUTE NPOMEHM ca BBB (okyca Ha
BHUMaHUETO Ha CBETOBHATa Hay4yHa OOIIHOCT W Ha JPYr'M 3auHTEPECOBaHU CTPaHU
(MONMUTUYECKH, UKOHOMHMYECKH U E€KOJIOTUYHHM OpPTaHU3allud OT IJI00aJHO J0 MECTHO HHBO,
MEAUM, OTAETHU JHU4yHOCTH U mp.). C men na ce KOOpAMHMPAT YCHUJIMSATAa HAa Pa3IU4YHUTE
JTbp)KaBU 10 Ta3u Tematuka npe3 1988 r. CBeroBHara mereoposoruuna opranusamms (World
Meteorological Organization, WMO) ceBmectHO ¢ IIporpamara Ha OOH mo okosHa cpena
(United Nations Environment Programme, UNEP) cB3magoxa MexaynpaBuTelICTBEHA
eKCIepTHA rpymna mo u3MeHeHuero Ha kiauMmara (Intergovernmental Panel on Climate Change,
IPCC) cwve cemanmmme WMO B XeneBa. B neiinoctra Ha IPCC ca aHraxupanw Xwisiau
CHEIMAIMCTH U CTOTUIM HAYYHH €KUM OT BOJCIIM H3CJIEIOBATENICKH IIEHTPOBE B CBETA.
Ponsara na IPCC e na npenocraBu 1o u3depnaTesieH, OOCKTUBEH M MPO3payeH HaYMH HAay4dHa,
TEXHUYECKa W COLMATHO-UKOHOMHYECKa HuH(popMalusa, HeoOXxoauma 3a pa3OupaHeTo Ha
KJIMMaTUYHUTE IPOMEHHU, 3a OLIEHKa Ha pHUCKa OT TAX, 3@ pOJsTa Ha AHTPONOIEHHUTE
BB3/ICHCTBUS BHPXY KIIMMaTa, KaKTO M 32 BB3MOKHOCTUTE 33 aJalTUPaHEe KbM KIMMAaTHYHUTE
IIPOMEHU M CMEKYaBaHE Ha MOCIEIULIUTE OT TSIX.

IPCC nepuoauyHO U3roTBA OLEHBUHU JOKJIAAM 3a M3MEHEHHETO Ha KiuMmaTa
(Assessment Reports). Jlocera ca myOJUKYBaHH ITBJIHHUTE KOMIUIEKTH Ha MbPBUTE YETHPH
nokaaga (1990, 1995, 2001, 2007 r.), kakTo W mbpBaTta 4act Ha nerus gokiax (2013 r.).
[TepBusr onenbueH nokiaan (IPCC First Assessment Report, FAR) e mociysii 3a OCHOBa Ha
paspaborBaHeTo Ha PamkoBata kouBeHuuss Ha OOH mno u3menenue Ha kimumara (United
Nations Framework Convention on Climate Change, UNFCCC). Bceku or oneHbuHHTE
JOKJIaU BKJIIOYBA [0 TPU OTAEIHU YacTH, pa3pabOTEHU CHOTBETHO OT TPHU PAOOTHH TpPYIH:
Pabotna rpyna 1. Hayuna onieHka Ha u3MeHeHueTo Ha knumara; Pabotna rpyma II. Onenka Ha
BB3JICUCTBUSATA OT M3MEHeHHWeTo Ha kiumara; PabGorna rpyma III. Crparermun na IPCC 3a
OTTOBOpP HA W3MEHEHHWETO Ha KiuMara. Beska oT TpuTe 4yacTH, MyOJNMKYBaHU B OTIEIHU
TOMOBE, CBIbpXKAa W pe3loMeTa, MpeJHa3HAYeHW 3a JIMIa M OpraHMU3alu{, B3eMaIlH
MONUTUYECKH peleHus. Ta3u cTpykTypa Ha AOKIAAUTe MO TEeMAaTUYHHU TPymH (C M3BECTHU
MonupUKaK B 3ariaBuATa Ha OTJEIHHUTE YacTH), € Cla3BaHa B OOIIM JIMHUU OT MBPBUS J0
MOCJIEAHUSI OLIEHbYEH JTOKJIaI.

HayuHnuTe OCHOBM Ha HM3CJE€IBAHETO Ha KJIMMATUYHUTE IMPOMEHH Ca IMpPEICTAaBEHU B
OBPBU TOM OT BCEKM OLIEHBYEH JOKIal. Te oTpa3siBaT BIDKIAHUSATA HAa CHEIUAINCTUTE U
ChOTBETHOTO HMBO Ha HayKaTa KbM MOMEHTA Ha pa3paboTBaHE Ha Ja/IeHUsl OLEHBYEH JTOKJIal.
Tt KaTo Tpe3 MOCIEeTHUTE JIBE IECETUIIETUS € OTOENsI3aH OTPOMEH HAIPEIbK B PA3BUTHETO HA
HayKaTa 3a KJIMMaTa ¥ Ha W3MOJ3BAaHUTE H3CIICIOBATEICKA TEXHOJOTHH (CYMEepPKOMITIOTPH,
CaTeIMTHU TEXHOJOTUU, MaTEeMaTHYeCKO MOJENUpaHe W Tp.), BCEKH CIEIBaI] TOKJIaJ
MPEIOCTaBs BCE MO-IIbJIHA M BCE MO-HAASKAHA WH(POPMAIIUS 32 KOMIIOHEHTUTE U MPOIIECUTE B
KIMMaTtuyHata cuctema (¢ur. 4.1), 3a aBwkenmre cuiau (IPUPOAHU M AHTPOIIOTEHHM) HA
KJIMMaTUYHUTE TMPOMEHU, 3a KIUMATHTE Mpe3 MUHAIM HCTOPUYECKU U TEOJIOKKU EMOXH, 3a
OYaKBaHMTE NMPOMEHU Ha KimMMara A0 kpasd Ha XXI B. (u gopu cien Tosa). [lopagu Bucokus
aBTOPUTET Ha y4yacTBAIIUTE M3CIEAOBATEICKU €KUIU OT Hal-NPeCcTH)KHU Hay4yHU LIEHTPOBE B
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CB€Ta, II0 HpaBI/IJIO pQSYJITaTI/ITe OT TEXHUTC U3CIICABAHUS OTpaSHBaT 110 KOHCGHC}’CGH Ha4YUH
BIDKJAHMUATa HA mpeobranaBamiaTa 4acT OT CBETOBHAaTa HayyHa oOmHOCT. ETo 3amo B
IIOBCYECTO CTpaHI/I AHAJIN3UTC HA KIMMATUYHUTC HpOMCHI/I 158 p83pa6OTBaHI/ITC CTpaTequecm/I
JIOKyMEHTH B OTTOBOP Ha TE3M IMPOMEHH, ce Oa3upar Ha HHPOPMAIIUATA B OLCHBYHUTE JOKIIAIH
Ha |IPCC 3a u3non3BaHHUTE CIICHAPHWH, MOJEIN W OYaKBAaHU OBJICIIM KIMMAaTHYHU NMPOMEHHU U
ITOCIEIUIIATE OT THAX.

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs
Clouds
Atmosphere -

N, 0, Ar, i e

H,0, CO,, CH, N,0, 0, etc. S

Aerosols

. Changes in the Cryosph
< iy e f ’ | Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes i the Ocean: Changes infon the Land Surface:
Circulation, Sea Level, Biogeochemistry Orography, Land Use, Vegetation, Ecosystems

®ur. 4. 1. CXeMaTHYHO NpeCTaBIHE HA KIMMATHYHATA CHCTEMA I TEXHHUTE Bh3MOoxkHH npomend (IPCC, 2007)*

41. CuoeHapuM M MOJeJH, W3MO0J3BAHM NPH H3cCIeIBaHe Ha KJIMMATHYHHUTE
NPOMEHHU

ITpu m3cnenBanero Ha ObAEHIMTE MPOMEHU Ha KiIMMaTa TpsOBa aa ObAAT B3ETH MO
BHUMaHUE MHOXKECTBO (DaKTOpU M JIBWXKEIIM CUJIM, BKJI. MPOLECUTE U Bb3ACHCTBUITA
(pu3nyeckn, €KOJIOTMYHM M COLHMAIHO-UKOHOMHUYECKH), AOMPHHACAIIM 3a KIMMATUYHHUTE
npoMenu. HeoOxoqumo e Te na ObJaT aHAIM3UpPAaHU KAaKTO B PETPOCHEKIHMs (32 OTMUHAIU
HCTOPUYECKH U TEOJIOKKHM €IOXH), Taka U MO OTHOILIEHHWE Ha O4YakBaHOTO Obaemie. OcBeH
ObJemuTe €MHUCHMM M KOHIEHTpAallud Ha NapHUKOBU Tra3oBe, TpsOBa Ja ce OTYUTAT U
OYaKBaHUTE MPOMEHHU B OpOsl Ha HACEIEHUETO, B HErOBOTO OJIaroChCTOSIHUE, B Pa3BUTHETO HA
TEXHOJIOTUUTE, B MPOM3BOJACTBOTO M TMOTPEOJEHHETO HA EHEeprus, B U3IOJI3BaHETO Ha
NO3eMJICHUTE, TOPCKUTE W BOJHHUTE PECYpPCH, a ChIIO M peaula I00aTHU W pPEervoHaTHU
HOJUTUYECKH M UKOHOMHUECKH Ipouecd. HeoOXoauMo e chilo Aa ce OUEHSAT U OYaKBaHWUTE
edekTH OT ObJIeNNTE peaKlii Ha YOBEYECTBOTO, OPUEHTHUPAHU KbM OCHILIECTBABAHE Ha MEPKU
3a aJanTHpaHe U CMEKYaBaHe Ha IMOCIEIUIUTE OT KIMMAaTHYHUTE NMPOMEHU. Te3u CloXKHU
aHaJIM3U OOMKHOBEHO C€ OCBILECTBSBAT OT DPA3JIMYHU M3CIEAOBATEICKU €KHMIIU OT BOACLIH

* UamouHuk: IPCC (2007): Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M.
Manning, Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.
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CBETOBHHM HAy4YHH IICHTPOBE. 3a Ja C€ TapaHTHpa CPaBHUMOCT Ha PE3yJNTaTUTE OT TEXHUTE
U3CIEeBAHMS, € HEOOXOIUM CMAaHOapmu3upan Habop om cyemapuu, ONMUCBAIL 10 Bb3MOXKHO
Hal-IOCTOBEPEH HAYMH TOTEHIMAIHUTE IHTUINA HA OBICIIOTO COIUATHO-UKOHOMHYECKO
pa3BUTHE B I7100aJIeH U PETUOHAJIEH KOHTEKCT.

Cuenapunrte He ciayXaT 3a IpeAcKka3BaHe Ha ObBJEIIETO, a 3a Mo-100po pa3OupaHe Ha
Hecu2ypHocmma W 3a B3€MaHE Ha Pa3IM4HU PEUIeHHUs B 00JacTTa Ha MOJUTUKUTE, CBBP3aHU C
KJIMMaTUYHUTE MPOMEHU B €IUH IIMPOK JIUANa30H OT BBH3MOXKHU OBJACIIM TPACKTOPUHU B
pPa3BUTHETO HAa YOBEUECTBOTO. CHOTBETHO M PE3YIATATHTE OT MOJCIMPAHETO HA KIMMATUYHUTE
MIPOMEHH HE Ca TOYHH ,,[IPOTHO3U, & CAMO OYAKBAHU XUNOMEMUUHU CbCMOAHUSA ,, peakyusi’’ Ha
KAUMAmMu4Hama cucmema B OTTOBOpP Ha ,,HATUCKA” OT ChBKYITHOTO BB3JICHCTBHE BHPXY HEs Ha
pa3HoOOpa3HU TMPHUPOJAHM W AHTPONOTeHHU Tporecu. [lopagy ToBa B TEPMHHOJOTHUSTA B
o0nacTTa Ha KIUMATHYHUTE NPOMEHH BMECTO MOHATHETO ,KIUMAMUYHA NPOSHO3A~ C€
MPEJIOYNTa TOHATUETO ,,KIUMAMUYHA npoekyus” ¢ 1ell Aa ce Moa4yepTae HeCUT'ypHOCTTa B
OUYaKBAaHHUTE MPOMEHHU. B TO3M CMHUCHI CLEHAPUHUTE U KIMMATUYHUTE MPOCKIIMH OCUTYpSBAT
IIMPOKa OCHOBA 3a OIEHKA HA PHCKa OT MPEMHUHABAHE HA pA3ZPAHUYUMU Npazoge ¢ U3BECTEH
TOJIEPAHC, KAKTO B KJIMMAaTUYHUTE MPOMEHHU, TaKa U BbB Bb3/ICUCTBUATA UM BHPXY MPUPOTHUTE
u anTponorennute cucremu (IPCC, 2007)°,

Hannumero Ha pa3nuyHu, HO OOIIONPHETH OT HAyYHATA OOIIHOCT CIIEHAPHH, TIO3BOJISIBA
U3II0JI3BaHUTE B TSIX 00OCHOBAHU IMPEIOIO0KEHNUS, TIOKAa3aTenH, 0a30BU CTOWHOCTH, ,,CTAPTOBH
TOYKH’ W Tp., Aa OBAAT mpwiaraHu npu padoTa ¢ PA3IMYHU KIUMATHYHA MOJETH 32
OUYaKBAHHUTE NMPOMEHU KbM OIpe/ieleH ObJell XOPU30HT BbB BpeMeTO. AKO JIMIICBaxa TaKWBa
CILIEHApUH, pe3yJITaTUTEe OT JaJeH KIUMaTHYeH MOJeNl He Ouxa MOriH Ja ObAaT CpaBHIBAHU C
T€3U OT JIPYT KIMMATHYEH MOJEI, a 1 KOMYHHUKAIUATa MEXy Pa3IMUHUTE YUY€HU, U3ydaBalln
KIIMMaTUYHUTE IPOMEHH, OU O1Iia MHOTO MO-CJIO’KHA U OTHEMaIIa TBbp/ie MHOTO Bpeme. Jpyra
NpUYMHA 32 M3IO0JI3BAaHETO HA CTAaHIAPTU3MPAHW CIEHApUU 3a KIUMATHYHUTE MPOMEHU €
CBBbp3aHAa C HEOOXOAMMHUTE BHCOKH pa3XOJH 3a CYMEPKOMITIOTPH H pa3paboTBaHETO Ha
nporpaMu 3a KOMITIOTBpHU cuMmyianmu. CrHeHapuuTe OcurypsBar o0Ima pamka 3a
EKCIIEPUMEHTHPAHE ¢ KIIMMATHIHUTE MOJICIIH, TaKa Y€ BCCKHU €IMH SKCIICPUMEHT J1a He 3a10uBa
ot Hynata (Goosse, et al., 2010)6.

[ToTpeburenure Ha pa3pabOTEHUTE CIEHApUU HaAK-00IIO0 ca JBE OCHOBHH TPYIU —
»KpaliH moTpeOuTenn’, KOUTO ca aHTaxupaHu ¢ (GopMmynupaHe Ha TOJUTUKH, B3€MaHE Ha
pelieHuss W TpeanpueMaHe Ha MEpKH B 00NacTTa Ha aJalTHUPAHETO M CMEKYaBaHETO Ha
MNOCIEANIINTE OT KIMMATUYHUTE TIPOMEHH, W ,,MEKIUHHH TMOTPEOUTENU, KOUTO ca
NPEeICTaBUTENI HA HayYHATa OOIIHOCT, U3MOI3BAIIN CIICHAPUUTE B HAYYHUTE CH U3CIICIBAHUS.
B pamkute Ha IPCC HabopuTe OT ClieHapHuy Ce WU3IOJI3BAT TJIABHO OT TPU IPYIH YUEHHU, KOUTO
ce 3aHMMaBaT ChOTBETHO C MHTErpUpaHH MOJENH 3a oleHKa (integrated assessment modeling,
IAM), c uzy4aBane Ha BB3/CHCTBUATA, aJJalITUPAHETO U ysA3BUMOCTTA (impacts, adaptation, and
vulnerability, IAV) u ¢ knmumatuuno moaenupane (climate modeling, CM)’.

> UsmouHuk: IPCC Expert Meeting Report, 19-21 September, 2007: Towards New Scenarios for Analysis of
Emissions, Climate Change, Impacts, and Response Strategies

® WsmouHuk: Goosse H., P.Y. Barriat, W. Lefebvre, M.F. Loutre, and V. Zunz (2010). Introduction to climate
dynamics and climate modeling, HannuyeH Ha agpec:

7 UsmouHuk: IPCC Working Groups )

24

&)

(


http://www.climate.be/textbook
http://(www.ipcc.ch/working_groups/working_groups.shtml#.UtF-AbT_meA

* Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6

61);’12‘11)0]((”11” UKOHOMUKaA om Kiiumamuunume npomenu

IIpe3 1992 r. IPCC ny6nukyBa mbpBUsi HAOOp OT CHEHApUM 332 HW3MEHEHHETO Ha
winMara, Hapedern 1592°. TIpes 2000 r. IPCC my6GimKkyBa BTOPO MOKONCHHE CIICHAPHH,
onucanu B T.Hap. Cneyuanen 0oknaod 3a emucuonnume cyenapuu (Special Report on Emissions
Scenarios, SRES)Q. Tesn cueHapuuM ca WU3MOI3BaHM TMpU pa3pabOTBaHETO Ha JBa
10CJIeI0BaTeNIHN OlleHbYHU nokiaana Ha IPCC: Tpemusm oyenvuen ooxnao (Third Assessment
Report, TAR, 2001) u Yemsvpmusam oyenvuen doxnao (Assessment Report Four, AR4, 2007).
Te3u nBa NOKIaaa ca OTIPAaBHA TOYKA Mpe3 MBPBOTO JeceTwietue Ha XXI B. 3a romsma yact
OT M3CIICABAHUATA HA KIIMMATHYHUTE IIPOMCHH.

Ome npe3 2007 r. IPCC orroBopu Ha NpU3MBUTE HA HayyHaTa OOIIHOCT 3a
nonoOpsiBaHe Ha W3MOJN3BaHUTE JoToraBa cueHapuu. 3a uenra I[PCC mpemnoxu HOBO
nokoJsienue cuenapuu (Moss, et al., 2008,10 201011), W3BECTHHU Kato [Ipedcmasumentu nomuwa
na xkonyenmpayuume (Representative Concentration Pathways, RCPS). Te3u HoBU clieHapuu
ca npexanoderenn npen SRES-cnienapuute npu paborara BepXy nocnennust [lemu oyenvuer
doxnao (Assessment Report Five, AR5, 2013/2014)*2.

B Hacrosimus aHanu3 ca M3MOJI3BaHU JaHHM, Oa3UpaHU Ha MOCJCIHUTE JBa HAOOpa OT
cuenapuu (SRES u RCPs), otpazenu crorBetHo B AR4 u ARS. Ilopaau ToBa mo-mony ce
cnupaMe Ha Te3u Habopu ot cueHapuu. Hosure RCPs-cuenapuu, m3nonsBanu B ARS, mie
Obgar ormpaBHa To4ka moHe a0 2020 r. 3a BCHMYKM HAyYHU H3CIEABAHUS B 00JacTTa Ha
KJIMMAaTUYHUATE MTPOMEHH, KaKTO M 32 pa3pabOTBaHETO HA aHAJM3H, CTPATETHUYECKH JOKYMEHTH
¥ TIOJMTUKU 3a aJanTHpaHe M CMEKYaBaHE HA IMOCIEAWLUTE OT OYaKBAHUTE W3MEHEHHs Ha
KJIMMaTa.

4.1.1. Cuenapun na IPCC, usnon3Banum B YeTBbpPTHS [JOKJAA 32 OLEHKA Ha
KJIuMaTudHuTe npomenn (AR4), 2007 r.

SRES-crienapuure, npemiokend B CHEnUaNTHUs JOKJIAA 32 €MHCHOHHHTE CIICHAPUH
(Special Report on Emissions Scenarios, 2000),*® Gsixa koHCTpyHpaHu ¢ I a ce Hpoydu
OBAEIIOTO TIOOATHO Pa3BHTHE C aKIEHT BHPXY TeHEPHPAHETO Ha MAPHUKOBUTE Ta30BE U
AepO30JIHUTE EMUCHH Ha IPEKYPCOpH. B ChIUS JOKITa € Bh3IPHETa ClieIHATA TEPMHHOIOTHUSL:

& YsmouHuk: Leggett J., Pepper W., Swart R.J. (1992) Emissions Scenarios for the IPCC: an Update. In: Houghton
J.T., Callander B.A., Varney S.K. (eds) Climate change 1992. The Supplementary Report to the IPCC Scientific
Assessment. Cambridge University Press, Cambridge, pp 71-95

° MsmouHuk: IPCC (2000), SRES - Special Report on Emissions Scenarios IPCC (2000), SRES - Special Report on
Emissions Scenarios . A special report of Working Group Il of the Intergovernmental Panel on Climate Change.
Eds. Naki¢enovi¢, N., and Swart, R., Cambridge University Press, UK. pp 570, Haan4eH Ha agpec:

' smouruk: Moss, R.H., et al., (2008) Towards New Scenarios for Analysis of Emissions, Climate Change,
Impacts, and Response Strategies. Technical Summary. Intergovernmental Panel on Climate Change, Geneva, 25
pp., HaNMYeH Ha agpec:

Y Y13mounuk: Moss R.H., Edmonds J.A., Hibbard K.A., Manning M.R., Rose S.K., van Vuuren D.P., Carter T.R.,
Emori S., Kainuma M., Kram T. et al. (2010) The next generation of scenarios for climate change research and
assessment. In: Nature 463:747-756

2 3g6e1. Kom HacToAwma momeHT IPCC AR5 Bce oOlLe He e U3LAI0 KOMMNNEKTYBaH, KaTo Ce O4aKBa Ton Aa 6bae
ny6anKyBaH A0 KpasA Ha 2014 r.

Y Wamounuk: IPCC (2000), SRES - Special Report on Emissions Scenarios IPCC (2000), SRES - Special Report on
Emissions Scenarios . A special report of Working Group Il of the Intergovernmental Panel on Climate Change.
Eds. Naki¢enovi¢, N., and Swart, R., Cambridge University Press, UK. pp 570, Hann4eH Ha agpec:
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Crooicemna nunus — TEKCTOBO ONMUCAHUE Ha ClEHapui (MM CEMEHCTBO OT CLEHApHUH),

pa3KpUBaIIO0 TJIABHUTE XapaKTePUCTUKM Ha JWHAMUKATa Ha CICHApHUs, KAaKTO W Ha
B3aMMOBPB3KHUTE MY C KIFOUOBHUTE JBUKEIIN CUIIH.

Cyenapuii — TIpOCKIIMS Ha BB3MOKHOTO OBJCIIC HAa OCHOBaTa Ha SICHA JIOTHMKAa M
KOJMYECTBEHO M3MEpPUMa CIO)KETHA JIMHUS.

Exunbr, cb3manm  SRES-cuenapuute, € omnpenenwsi YETUPU CIOKETHH JIMHUH,
o6o3znauenn karo Al, A2, Bl u B2, xouto omucar B riobajgeH maimad B3aMMOBPB3KUTE
MEXy JBIKCIIUTE CHJIM Ha €MUCHUUTE HA MAPHUKOBUTE Ta30BE U aCPO30JIUTE, a CHIIO U
TsxHaTa eBoironus npe3 XXI B. Beska crokeTHa JIMHUS TPEICTaBs pa3iMyHH J1eMorpadCcKu,
COILIMAJTHU, UKOHOMHYECKH, TEXHOJIOTMYHU M €KOJIOTUYHH MPOIECH, KOUTO CE Pa3InyaBaT BbB
BpeMeTo. YeTupuTe CIOKETHH JMHUM KOMOWHUpAT JaBa HaOOpa OT MPOTHUBOIOIONKHH
TEHACHIIMA — MEXJy WKOHOMHYECKHS PACTeK M CHCTOSHHETO HAa OKOJHATA Cpella M MEXIY
MIPOIIECHTE HA III00ATM3alUs U MPOIIECUTE Ha peruoHanu3amnus (dur. 4.2).

Economic

A
A1 A2

Global < »  Regional

@ur. 4. 2 Cxemarnuno npencrassae Ha IPCC SRES - cr_[eHapI/H/ITe14

Croxetrnute nmuHUM Ha SRES-ciienapunre 3a XXI B. HaKpaTKO ce ONMUCBAT IO CIIEAHUS

Ha‘lI/IH:LS:

o Croowcemna aunus u cemeticmseo cyernapuu Al: OBIEUIUAT CBAT CE XapaKTepU3Hupa C

OBbp3 UKOHOMHUYECKH pacTeX, OpOST HAa HACEJICHHETO B CBETA JIOCTHra CBOS MHK B
cpenaTa Ha BeKa, Cie/l KOeTO HamallsaBa, Obp30 ce BHEAPSBAT HOBU U MO-E(PEKTUBHU
TEXHOJIOTHH.

o Croocemna JauHusg U cemMeucmeo cueHapuu A2 MHOTO XETEpOreHEH CBAT, C

MOCTOAHHO HapacTBalll 6p01>i Ha HACCJICHUCTO W PCTrUuOHAIHO OPUCHTUPAH

14
U3moyHuK: MNMaK Tam.
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MKOHOMHYECKH PACTeX, KOWTO € Mo-(pparMeHTHpaH U 10-0aBeH B CpaBHEHHUE C
OCTaHAJIUTE CIOKETHU JIMHUU.

o  Crooicemna JUHUSL U CEMELUCINGO CYEeHapuu B1. 6'BILCHII/ISIT CBAT € KOHBEPICHTCH CHC

ChIIUTE TEHJCHIMHU B OpOsl HAa HACEIEHUETO KaTO IpU CrokKeTHa JuHug Al, HO ¢
Obp3U NPOMEHHM B CTPYKTypaTa HAa MKOHOMMKATa, HACOUYEHHW KbM pa3BUTHE Ha
CeKTOpa Ha yCIyruTe (BKJI. HAa MHPOPMALMOHHUTE), HAMAJSBAT MAaTEPHATIOEMKUTE
MIPOU3BOJICTBA U CE BHEJPSBAT ,,YUCTH U CIIECTSBAIY PECYPCUTE TEXHOJIOTHH.

o  Croocemna nunus u cemeticmeo cyenapuu B2: ToBa e cBAT, B KOUTO MpoOiieMHTe ce

pemiaBaT Ha MECTHO WJIM PETMOHAJHO HUBO Ha OCHOBAaTa HAa MNPUHIIMIHUTE 3a
YCTOMYHUBO pa3BUTHE, HACEJICHHETO HENMPEKbCHATO CE€ YBEIWYaBa, HO C IMO-HUCKU
TEMIIOBE B CpPaBHEHHE CbC CIO)KETHAa JUHUS A2, UKOHOMUYECKHUST PacTex € C
YMEpPEHHU TEMIIOBE.

Ha Ttasu meromonorumuecka ocuoBa B pamkute Ha IPCC ca pazpaborenu o6mo 40
CIIEHapHs OT IIECT U3cieaoBaTeNIcKu ekumna (pur. 4.3).

A2
Storyline

Al
Storyline

Al Family

A2 Family

S«
Ilustrative Ilustrative Tllustrative Tlustrative Illustrative Mlustrative
" - n Mark:
Scenario Scenario b!\g:;::il;} Sc:;a:i'; ;‘\g:;:l::il(‘) Shg:;;(:il:)
[os] [HS]| [os] [HS]| [Os] [HS]| [0s]| [HS | [os] [HS]| [os] [HS]
1 5 1 2 2 6 4 2 2 7 4 4

Number of Scenarios

®wur. 4. 3. CprKTypa Ha CHOXKCTHHUTEC JIMHHUU U CLICHAPHUUTC B Cneunaneﬂ JAOKJIaa 3a EMUCUOHHUTC CHCHAPUUN
Ha IPCC (SRES)™

Ot IPCC ce mpuema, 4e BCHYKH CIleHApWH ca enHakBo BamuaHd. Ot Bcuuku 40
NpeJIOKEHN CIIeHapusi ca M30paHU LIECT TPyNU OT YETHUPU CEMENCTBA CLEHApUHU: MO €/IHa
rpymna ot Tpurte cemeiicra cueHapuu A2, Bl u B2 u tpu rpynu ot cemencTBoTO cueHapun Al:
A1F1 (c nHTEeH3UBHO M3MONA3BaHe Ha n3komaemu ropusa), A1T (¢ mpeobiiamaBaiio u3noa3BaHe
HA AQITEepPHATHBHU eHEpruiiHum w3TouHUIM) U AlB (¢ OamaHcupaHo WH3MON3BaHE Ha

16
U3moyHuk: MNakK Tam.
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pasHooOpa3uu eHepruitin u3toynuum). Ot IPCC ca wuszbpanu T.Hap. ,,MIIOCTPATUBHU
CIieHapuun”’, 3a J1a IPEJICTABAT BCSAKA OT MIECTTE Irpynu cueHapuu (dur. 4.4, Tabdmn. 4.1).

200 7
post-SRES range (80%) / post-SRES (max)

180 [ e B1 /

— AT /

| — B2 Vs

160 — A1B ”

_— /
140 e ATFI

120

100

80

60

40

Global GHG emissions (Gt CO5-eq/ yr)

-~
- — — -

20 post-SRES (min) S

1 1 1 1 1 1 1 1 1

0
2000 2020 2040 2060 2080 2100
Year

®@ur. 4. 4. Ulecrre "wmoctpatuBan” SRES-cuieHapust U CBbp3aHHUTE C TAX INI00ATHA €MUCHU

Tao.a. 4. 1. OcHoBHHU xapakTepucTuki Ha SRES - CLIeHapI/II/ITGN

T'omma/ I'nodamo I'nodamen OtHomennie  Konuenrpa- Dnodamma  IlokauBane
€MIICIIOHEH HaceJIeHIIe bBII BBII Ha mistHa CO2 AT (°C) Ha MopckoTO
cleHapIni (Maap.) 1012 %) YyoBeK* (ppm) HIBO (cm)

1990 53 21 16.1 354 0 0
2000 6.1-6.2 25-28 12.3-14.2 367 0.2 2

2050
SRES AI1FI 8.7 164 2.8 573 1.9 17
SRESAIB 8.7 181 2.8 536 1.6 17
SRES AIT 8.7 187 2.8 502 1.7 18
SRESA2 11.3 82 6.6 536 1.4 16
SRESBI 8.7 136 3.6 491 1.2 15
SRESB2 9.3 110 4.0 478 1.4 16
1S92a 10.0 92 9.6 512 1.0 -
SRES-max 8.4 59 24 463 0.8 2
SRES-min 11.3 187 8.2 623 2.6 29
2100
SRES AIlFI Tl 525 1.5 976 4.5 49
SRESAIB 7.1 529 1.6 711 29 39
SRES AIT 7.1 550 1.6 569 2:5 37
SRESA2 1:541 243 42 857 3.8 42
SRESBI 7.0 328 1.8 538 2.0 31
SRESB2 10.4 235 3.0 615 2.7 36
1S92a 1.3 243 4.8 721 24 =
SRES-min 7.0 197 1.4 478 1.4 14
SRES-max 15.1 550 6.3 1099 5.8 80

* Mekay pasBUTUTE CTPAHH M CTpaHHTe B npexos, BkiarodeHH B Annex I Ha UNFCCC u paspupamute ce
CTpaHHU, KOMTO He ca BKIIOUeHH B Annex [

Y M3Tounuk: Carter, T.R. (2007). General Guidelines on the Use of Scenario Data for Climate Impact and
Adaptation Assessment, Version 2, June 2007, Task Group on Data and Scenario Support for Impact and Climate
Assessment (TGICA), Intergovernmental Panel on Climate Change.
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4.1.2. Cuenapuu nHa IPCC, wm3non3Banu B Ileruss aokiaag 3a oleHKa Ha

kJauMaTnuHuTe npomenu (ARS), 2013/14 r.

HaumenoBanuero [Ipeocmasumennu nvmuwa na xonyenmpayuume (Representative
Concentration Pathways, RCPs) ce usnonssa B Iletus onenwvuen moximan (AR5), 3a ma ce
odeprae JIorMYeckaTa paMKa Ha TO3W HOB Habop oOT creHapud. ,llpeacraButenHu’
(,,Fepresentative”) o3HauaBa, ye Bceku oT RCPs mpencraBs mmpoxk HaOOp OT CIIEHApUH,
MpEeJIOKEHN B Hay4yHaTa JIMTEepaTypa, a ChbIlo W 4ye cTolHocTtuTe Ha RCPs TpsOBa ma ca
CHIIOCTABUMU C IIBJIHHUS HA0Op OT €MHCHOHHU CIICHAPWUHU, OTIMCAHU B HAYYHHUTE MyOIHKAIUH.
M3pa3bT ,,IbTHIIA HA KOHLIEHTPALMUTE” CE€ M3MOJ3Ba, 3a J]a ce moauepTae, 4e Te3u CTOMHOCTU
HE Ca OKOHYATEJIHH, HO ca HY>KHU 33 MOJICJIIMPAHETO HAa KIMMATUYHUTE IPOSKIINH, TeHEpUPAHU
Ha 0a3ara Ha JaHHHU 3a paduayuonnus Hamuck (radiative forcing) Bepxy eHepruiinus GanaHc
Ha KJIMMaTHUYHATAa CHUCTeMa, U3MEPEH BHB BATOBE Ha KBAJAPATEH METHP (W/mz) — ¢wur. 4.5.
[ToHsiTHETO ,,KOHIIEHTPALIUK €€ M3IOJ3Ba BMECTO MOHSITUETO ,,eMUCHM , 3a Ja € SCHO, Y€ B
KJIIMMAaTHYHUATE MOJICIH KaTO BXOsIIa HH(GOPMAITUS C€ U3IOI3BAT JaHHU 3a KOHIICHTPAIIUUTE,
a HE 3a EeMHCHHUTE Ha IMAPHUKOBUTE Ta30Be M acpo3oiuTe. Ha Ta3u ocHoBa e pa3paboTeH Habop
or 4yerupu RCP-cuenapusi, Bojemu 10 pajgudaliMOHEH HATUCK KbM Kpas Ha XXI B. Ha

CHOTBETHHTE HUBA OT 8.5, 6, 4.5 u 2.6 W/m?>.

18
®ur. 4. 5. PaZ[I/Ia].[I/IOHCH HATHUCK Ha PA3JIMYHUTE ABUKCIIN CUJIM HAa KIIMMATUYHUTC IIPOMCHU

Exjited FRestiling afmospheric Radiative forcing by emissions and drivers Leyel of
compound drivers confidence
y [ ! I
8 CO, CO, | I . 1.68[1.33102.03] | VH
s I I :
2 | |
3 CH CO, HO* ! | 0.97[0.74t01.20] | H
€ - - I I ¥ I
8 I I [ I
=) Halo- | |
3 carbons HCFCs | | | | , | 0.18[0.01t00.35]| H
E | | | | | |
g N,0 N,0 : : : : : : 0.17[0.13t00.21]| VH
o [ [ | | | [
2 co Co, | | : | ; | 0.23[0.16t00.30] [ M
o
53 | | | | | I
£|s NMVOC CO, | | | I | | 0.10[0.05t0 0.15]| M
<
g | | | | | |
@ ¢ I I [ I
Q NO, Nitrate 4_._| | | -0.15[-0.34t00.03] | M
S I I | | [ | I
g Aerosols and 1 litra I |_I— | | :
$ precursors | organic carbon Black carbon I | | | -0.27[-0.77 t0 0.23] H
& (Mineral dust, I I | [ |
Organis carbon | Cloud adjustments | ! | [ | I osspo0e| L
and Black carbon) | due to aerosols | X | | | |
1 I | | | T
Albedo change
| -0.15 [-0.25 t0 -0.05 M
due to land use ' ' s | 1 | \ [981e-9.05]
E . v v I |3 ]
2 Changes in | | o] | I | ' 0.05[0.00t0 0.10] [ M
2 solar irradiance | | | . | \ |

2.29[1.13 t0 3.33]
Total anthropogenic
RF relative to 1750

1.25[0.64 to 1.86] H

0.57[0.29t0 0.85] [ M
| |

-1 0 1 2 3
Radiative forcing relative to 1750 (W m2)

® Wamounuk: IPCC, Fifth Assessment Report (AR5) (www.ipcc.ch/index.htm#. UtTiwLT meA )
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RCP-cuenapunTte mpeacTaBsT IUPOK HAOOp OT BB3MOXKHU OBbACHIM TPACKTOPUH HA
E€MHCHUUTE ¥ KOHLIEHTPAIIMUTE HA TAPHUKOBHUTE ra30Be U aeposonute. 3a nepuoga 1750 — 2000
r. ot IPCC ca omnpenenenu HUBaTa Ha paJuallMOHEH HATHUCK, CHOTBETCTBAIIM Ha OMPEEICHU
KOHIIEHTpAallU1 Ha MAPHUKOBUTE Ta30Be B MUHaAI0TO. Chio Taka 3a nepuoaa 2001 — 2100 r. ca
omnpeneseHu ObACIINTE OYaKBAaHW HWBA Ha paaualldOHHUS HATHCK 3a BCEKH OT yetupute RCP-
CIIeHapHsl, KaTo Makap M B TBBPJI€ TCHEpAIU3UPaH BU, CHIIIOTO € HAIIPABEHO U 3a MepHoaa OT
2100 mo 2300 1. (ToBa ca T.Hap. ,,Pa3mIMpeHu MPEACTABUTEIIHH ITBTHINA HA KOHIICHTPAIIMHUTE  —
Extended Concentration Pathways, ECPS) — ¢wur. 4.6.

Emissions | Radiative forcing
307 : °7 ECP2.6
— 1----ECP45 :
. £ 12{ ----ECPs -7
o = |- ECP6-SCP | -
= I
< = ----RCP85 i,
c} g 94 :
2 S
% g 6- e mmmmm -
E % S
o] Fs E g 3
5] P e :
10 RCP ECP 0 RCP: ECP
- T T T 1 T T v 1 T T T T T T T 1
1900 2000 2100 2200 2300 1900 2000 2100 2200 2300
ﬂc:I- 10 T I T | T ‘ T | T I T T T T I T
3:E I EMISSION SCENARIOS g
- 8 = Historical s
g l = « Business as usual (1S92a)
g S |- B
- — B2
= — A2
S 4l |—- AfFi
L
p L
e
o L _
©
o 1 1 T | T | P I [

900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

@ur. 4. 6. Pa3mipenu npecTaBUTENIH MbTHUINA Ha KoHIeHTpaiuute (ECPS).

T'ope: PamnanmoneH HaTUCK (BISCHO) U CBBp3aHUTE ¢ Hero emucnn Ha CO; (BisiBo). C yepHa JWHUS U IYHKTHD
ca IOKa3aHM T.Hap. ,,JOBJIHUTEIHN bTHIIA Ha KOHIEeHTpauuTe (supplementary concentration pathway), kato
antepHatiBa Ha RCP6 (mo van Vuuren et al., 201 H¥.

Houy: Panmanmonen HaTuck Ha Hikou oT SRES-cuenapunre (o Cubasch, Meehl, 2001)20

Jlonmycka ce, 4e B 3aBUCHUMOCT OT pbcTa B Oposi Ha HaceJIeHHUETO, OpYTHHUS BBTPELICH
IOPOAYKT, HW3MOJ3BAHUTE TEXHOJOIUH, TPOU3BOJACTBOTO U MOTPEOJCHHETO Ha EHeprus,
IPOM3BOJICTBOTO HA XpaHHU, IPOMEHUTE B 3€MENOI3BAHETO U Jp. ca BH3MOXKHH pazHOOOpa3HU
TpaekTopuu Ha cieHapuute (¢ur. 4.7). RCP-cuenapuute nomyckar chlo, 4e peaaru3upaHeTo

Y Ysmounuk: van Vuuren, D.P., et al. (2011). The representative concentration pathways: an overview. In:
Climatic Change (2011) 109:5-31

% Y3mouHuk: Cubasch U., Meehl G.A. 2001. Projections of future climate change. In: Houghton et al. (editors).
Climate Change 2001: The scientific basis. Cambridge University Press., p. 525-582.
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Ha MOJHUTUYECKH MEPKH B O0JIACTTa HA KIMMATHYHUTE MPOMEHH, CHIIO MOXKE Ja JOBEIE 10
crabunusupain eeKT U JOpH 0 HaMallsiBaHe Ha PaTUAIllMOHHUS HATUCK, KOETO IIIe Ce OTPa3u U
BBPXY CHJIaTa U MOCOKaTa Ha KIIMMATUYHUTE TPOMEHH.

Population GDP
15000 - . 750 -
-RCP2.6
——RCP4.5
12000 - 600 ——RCP6
——RCP85
m
= .
£ 90004 ‘§ 450+
S g
© N
3 60001 a 300+
e o}
o
3000 A 150-
0 0

M Ll M T N T M 1 1 ’ T v T v T ’ T v 1
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

@ur. 4. 7. [Ipoeknn Ha pbcTa HA HaceNeHUETO u OpyTHHA BbTpenieH npoaykt (GDP), mexamm B ocHOBaTa Ha
RCP-cuenapuuTe (110 van Vuuren et al., 2011)

[Tocouyenure yetupu RCP-cuenapus morar na ObAaT ONMCAHU O CISAHUS HAYHH:

e Cuenapusat RCP 8.5 moxe na Obje HapeueH ,,o0udaiiHa mpaktuka™ (,,business-as-usual
scenario®) ¢ HapacTBalld EMHUCUU HAa TMAPHUKOBU Ta30BE BBHB BPEMETO M CHOTBETHO
yBEJIUYaBaIIM CE KOHIEHTPAIIMU Ha MApPHUKOBHU Ta30Be. PaguanmoHHUAT HATUCK HApacTBa
110 8.5 W/m? 110 2100 ., KOETO ChOTBETCTBA Ha KOHIEHTpawiK ot 1370 ppm B CO; eKB.

o Cuenapusar RCP 6.0 e crabunmsupain crieHapuid, Ipu KOWTO €MUCHHTE IIe HapacTBaT
0bp30 a0 2060 r., cnmex koero me HamansBar. PamuanuonHuatr HaTucK KbM 2100 r. ce
oleHsBa Ha 6 W/m® KOeTo ChOTBETCTBA NpUOIU3UTENHO Ha KOHIIEHTPAIMH OT okoJio 850
ppm CO; eks.

e Cuenapusit RCP 4.5 mnpeaBmwxkna mo-0bp30 pealu3upaHe Ha aJeKBAaTHU MEpPKH 3a
orpannyaBaHe Ha emucuute. O4akBa ce MUKBT Ha eMucunte Jaa O0bae okoso 2040 r., cien
KoeTo Te J1a HamazesT ps3ko 10 2080 r. Paguanmonnust Hatuck kbM 2100 T. ce oreHsiBa Ha
4.5 W/m?, koeTo ChOTBETCTBA MPUOM3UTETHO Ha KOHIIEHTpauu 0koso 650 ppm CO; exB.

e Cuenapust RCP 2.6 onuicBa Hali-ONTUMHCTUYHMSI BAPUAHT, IPU KOMTO ce I0MycKa, 4e 11
OblaT peanu3upaHd BCHYKKM MEPKH 3a OrpaHHYaBaHe Ha EMUCHHUTE M Y€ TI00alHOTO
3aTOoIUIsAHE 11e ce orpanuyu 10 2°C. OyakBa ce eMHUCUHUTE 1a HaMalsaBar psasko cien 2020r.
3a Bceku or yetupute RCP-crieHapus e pa3paboTeH OTAeNeH MOJET U 3a HEro OTroBaps

otnenHa rpyna ot ekcrieptu Ha [PCC (tabu. 4.2)%,

! Yamouruk: IPCC (www.ipcc.ch).
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Tabu. 4. 2. IHCTUTYIIMH, OTrOBapsIK 3a MojeauTe, u3nonssann B RCP cuenapuure

RCP- Mopen NucTutynus JAbp:xaBa
cuHeHapuii
RCP 2.6 IMAGE Netherlands Environmental Assessment Agency Hunepnangus

Pacific Northwest National Laboratory’s Joint

RCP 45 MiniCAM Global Change Research Institute (JGCRI) CALL
Japan Agency for Marine-Earth Science and

RCP6.0 AIM Technology (JAMSTEC) Hnomis

RCP 8.5 MESSAGE International Institute for Applied Systems Aserpus

Analysis (IIASA)

Inobannama 6aza oannu (RCP Database ver. 2.0.5) 3a werupure RCP-cuenapus u
YeTUPUTE MOJeNIa € MyOInyHO AocThIHA Ha caifta Ha |IASA-ABcTpus. ChabpKamuTe ce B Hes
IPOCTPAHCTBEHH JIaHHHM ca C MHOTO IO-BUCOKa IpocTpaHcTBeHa pesonmouus (0.5° Ha 0.5°), B
CpaBHEHHE C IPEAUIIHATE OlleHBYHM Jokiaanu Ha IPCC (dur. 4.8).

RCP Database

About Compare Spatial Download Version 2.0.5
Select scenario and variable to define your query
(1.) Scenario: (2.) Variable: Spatial Data Preview: | |s< |[ << | 2000 » [ 2> |[ =2
=3 IMAGE = Emissions o
Em By e eminsions Industry OC emissions from IMAGE (2000)
=3 MiniCAM (] Sulfur emissions
[ reras & (] Black carbon emissions
553 AIM [ 23 Organic carbon emissions had
[ rer 6.0 [ surface transportation
=3 MESSAGE [] Intemational shipping e
O reras [ Aviation A5
[ Power plants, energy conversion, extraction
0 solvents e
_] waste (landfills, waste water, incineration)
M| [ndustry (combustion and processing) -
~_] Residential and Commercial o
[ Agriculture (waste burning on fields) N
_] Agricufture (animals, rice, soil)
|1 Grassland burning
] Forest buming E _
# () CO emissions
(] NOx emissions
= (] VoC emissions ]
#-C] NH3 emissions

101618 1013 173612 164811 133810

©RCP Database (Version 2.0.5) generated: 2014-01-1213:19:25
Spatial Data Downloads (0.5 x 0.5 degree, NetCDF format):

@ur. 4. 8. RCP 6a3ara manHu Ha anpec:
http://tntcat.iiasa.ac.at:8787/RcpDb/dsd?Action=htmIpage&page=welcome

@ur. 4.9 wmoctpupa usMmeHeHnero Ha RCPs B 3aBUCMMOCT OT HM3MEHEHHMETO Ha
€MHCHUUTE U KOHIICHTPALMUTE Ha TIIaBHUTE MApPHUKOBH I'a30Be (BBIVIEPOJCH AUOKCHUJI, METaH U
nByazoteH okcua) ot 2000 go 2100 r.
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@ur. 4. 9. smenenue Ha RCPs B 3aBucHMoCT 0T emucunTe (Tope — MyHKTUPAHUTE JIMHUH C TOYKH MOKAa3BaT

emucunte Mo SRES-cuenapuure) u oT KOHIEHTpanuuTe (0JTy) Ha MapHUKOBHTE ra3oBe (IUT. mo van \uuren,
etal., 2011).

Tabn. 4.3 mnpexacraBs OCpEeAHEHH TIIOOATHH TEMIIEPATYpPHH AHOMAIHU CIIPSMO
NPEINHTyCTPUAIHATE HUBA U cbliocTaBka Ha RCP-cuenapuute ¢ uiaxon ot SRES-ciienapunre
(o Rogelj et al., 2012)%.

Taba. 4. 3. OcHoBHE XapakTepucTik Ha RCPs-cuenapunre

RCP- Pagnanmnonen | CO; Menuana Ha | Tpaexkropus CbnocraBka
CHeHApUH | HATHCK €KB. TemIepaTypHara | (TpeHpu) cbe  SRES-
(ppm) aHOMAJIHUSI CIleHAPHHUTE
(°C)
2
RCP 8.5 8.5 Wim™ mpes |47, 49 ToBumasane SRES ALF1
2100 r.
2 Crabunmupane
RCP 6.0 gloovzlm I 850 3.0 Ges mocrexsamo | SRES B2
' yBEJIMYEHUE
45 W/m? cre Crabuinsupane
RCP 45 2100 "1 650 2.4 Ges mocnenpamo | SRES Bl
YBEJIUYCHUC
3 W/m?> npemu
2100 T., VBenuuenue c
Hsama
RCP 2.6 HaMaJICHHE 10 490 15 MOCTICIBAIIIO PSI3KO
2 CKBUBAJICHT
26 W/m° mpe3 HaMaJeHHe
2100 .

Ha ¢ur. 4.10 ca nmokazaHu oyakBaHHWTE INIOOATHM NMpPOMEHH 10 Kpas Ha XXI B. Ha
CpeIHMTE TeMIIEPaTypH U BaJIeXkH 1o aBaTa Kpaitnu cienapust RCP 2.6 u RCP 8.5.

2 Y3moyHuK: Rogelj, J., M. Meinshausen, R. Knutti (2012). Global warming under old and new scenarios using
IPCC climate sensitivity range estimates. Nature Climate Change, PUBLISHED ONLINE: 5 FEBRUARY 2012
( )
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RCP 2.6 RCP 8.5
(a) Change in average surface temperature (1986-2005 to 2081-2100)
T2

(°C)

-2 -15 -1 -05 0 05 1 15 2 3 4 5 7 9 M

®@ur. 4. 10. OuyakBanu npomenu a0 kpas Ha XXI B. Ha cpeHUTE TeMIlepaTypH U BaJie:kH 1o cueHapunte RCP
2.6 u RCP 8.5 na IPCC AR5%

3a paznuka ot SRES-cuieHapumnte, KoUTO ca pa3pabOTBaHM MOCIEAOBATEIHO (IIBPBO ca
pa3paboTeHN COLMATHO-UKOHOMHUYECKUTE W €MHUCHOHHHUTE CIIEHApWH, a CJell TOBa Ha Ta3u
OCHOBa Ca MOJEIMPaHU KIMMATUYHUTE IMPOEKLUH), MPU Ch3JaBaHETO HAa HOBUS HabOp OT
cueHapuu (RCPs) paGotHusT nporec nporuya napaienso (¢ur. 4.11) Ha tpu erana (Moss et
al., 2010):

1. M3roTBsiHe Ha HAOOpP OT CLEHAPHM 3a TPACKTOPUHUTE B M3MEHEHUETO HAa €MHCHUTE,
KOHIICHTPAIIMUTE H 3€MEIOJI3BAHETO, ONHCAaHU KaTo ,,JIPSJCTABUTENIHA IIbTHINA Ha
konueHrpanuure” (RCPS).

2. YcmopeaHo ¢ ToBa ce paboTH C KIMMAaTHYHUTE MOJETH W C€ Ch3JIaBaT HOBH
COLIMATHO-UKOHOMHUYECKHU CIICHAPHH.

3. Hakpasi pe3ynrature ce MHTETPUPAT M PA3MPOCTPAHSIBAT KbM 3aHHTEPECOBAHHTE
ctpanu B pamkute Ha [PCC.

> WsmouHuk: IPCC, Fifth Assessment Report (AR5) (www.ipcc.ch/index.htm#. UtTiwLT meA )

i AHanu3 u oyeHKa Ha PUCKA U YA36UMOCIIMA HA CEKMOpUme 6 Peluenus 3a
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a) Sequential approach b) Parallel approach
Emissions & socio- Representative concentration
economic scenarios pathways (RCPs) and levels
1 (IAMs) 1 of radiative forcing
2 Radiative forcing Climate, atmospheric Emissions & socio-
l & C-cycle projections == economic scenarios
2a (CMs) 45 (IAMs)
Climate projections v
3 (CMs)
l Impacts, adaptation
: vulnerability (IAV) &
Impacts, adaptation 3 mitigation analysis
& vulnerability
4 (1AV)

®@ur. 4. 11. V3cnenoBaTenacku MOAX0J MpU pa3paboTBaHETO HA HOBHUs HaGop ot rnobanuu crienapun (RCPS),
M3IIONI3BaHY IIpU M3TOTBsHETO HA [letns ouenbyeH noxnan Ha IPCC: @) npeUIIHUAT nociedogamenet OAXON,
M3IIOJI3BaH IIpH Ch3AaBaHeTo Ha SRES-clieHapunTe; HOBUAT ycnopedeH OAXO0, U3ION3BaH IIPH Ch3aBaHETO Ha
RCP-cuenapuute. C uncna (ot 1 10 4) ca orOens3aHl aHATUTHYHUTE CTHIKU NP aBaTa moaxona. CTpenkuTe
mokasBat TpaHcdepa Ha mHpopMaIs (IIBTHU CTPENKH), moaoopa Ha RCPs (IIyHKTHpaHHUTE CTPENKH C THPETA)
U MHTETpUpaHeTo Ha MHpOpPMANMATa U 00OpAaTHUTE BPB3KHU (MIYHKTHPAHUTE CTpenku ¢ Touku) (mo Moss et al.,
2010)

I'maBHaTa 1en Ha mbpBuUs eran (pa3zpaborBanHero Ha RCPS) e ga ce monyun Hy»XHaTa
uHpopMaLKs 3a Bb3MOXKHUTE TPAeKTOPUM Ha OBJCIIOTO pa3BUTHE Ha YOBEUECTBOTO (T.€. 3a
TJIABHUTE JIBMKCIIN CUJIM HAa KIMMATUYHWUTE MpoMmeHu). Tasu mHpopmanus e HeoOxonuma 3a
rpynara Ha y4eHWTe, 3aHMMaBaimy ce ¢ kimMarnyaute monenu (Climate models, CMs) u 3a
rpynara Ha Yy4YeHHTE, 3aHMMaBallld Cce C HHTEerpupaHa oueHka Ha wmoxenute (Integrated
Assessment Models, IAMs). [IppBaTa rpyna y4eHu W3BbpIIBa €KCIIEPUMEHTH C KIMMAaTHYHHUTE
MoJienu Ha 0a3zaTa Ha JJaHHM 32 BPEMEBHUTE CepUU 3a ObACUINTE KOHIEHTPALMU M €MUCUH Ha
NAapHUKOBUTE Ta30Be M 3aMbpPCUTEIM Ha arMocQepHUs BB3AYX M 3a IPOMEHHTE B
3eMEMNoJI3BaHeTo. B ChIIOTO Bpeme BTopaTa rpyna yuyeHH aHalu3upa oO0XBaTa Ha pa3iUyHHUTE
TEXHOJIOTUYHH, COL[MATHO-UKOHOMHUYECKH M MOJIMTHYECKU MPOIeCH B OBJENIOTO, KOUTO OHxa
JIOBEJIM J0 CHOTBETHM HHMBA B IbTHUINATA HA KOHIEHTPALMUTE M CWJIaTa Ha OYaKBAaHUTE
KJIMMaTUYHU TPOMEHHU.

B cpoTBeTCTBHE C HY)KIUTE U JKETaHUITA HAa KpalHUTE MOTPEOUTENIN HOBUTE CLIEHApUH,
m3non3Banu B Iletus oumenpueHn pokiax ARS, mokpuBar naBa mepuoja BBB BpPEMETO —
,»KPaTKOCPOYHM CIIeHapuu'‘, oOXBamamu mnepuoaa a0 okono 2035 1. u ,,ABATOCPOYHHU
crieHapuu®, ooxBamany nepuoaa 1o 2100 r., a B mo-reHepanusupas Buj 1 nepuosa a0 2300 r.
PasrpannuaBaHeTo Ha JBaTa MepHoja € BaXHO 3a pa3paboTBalUTE MOJIUTUKUA B OTTOBOP HA
KJIMMAaTUYHUTE MPOMEHHM, Thil KaTo Te3W MOJUTHUKU TPsOBa Ja ca chbOOpa3eHH C OYAKBAHUTE
KJIIMMaTUYHU TIPOMEHU B OTAEIHHM ,,CPE30BE" BBB BpeMeTO. Taka KpaTKOCPOUHUTE MEPKHU 3a
aJlanThpaHe U CMEKYaBaHe Ha MOCeIULUTE ce pa3paboTBaT 32 KOHKPETHU BPEMEBU XOPU3O0HTU
B OO0mIONpHeTH B IJIAHUPAHETO BpPEeMEBH Malabu, chOOpa3HO OYAKBAaHUTE KIMMATHYHU
npoMeHu. Tyk KiouoBa poJis WIrpasT HHTEIPUPAHETO Ha TMOJUTUKUTE B 00JacTTa Ha
KJIMMaTHYHUTE TPOMEHH B Pa3IMYHU CTPATETMUYECKH JTOKYMEHTH U IUIAHOBE 3a JecTBUS,
UJCHTUPHUIMPAHETO HAa PHUCKOBETE, pa3pabOTBaHE Ha CHOTBETHMS aJalTUBEH KalaluTeT,
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penynupaHe Ha YsI3BHUMOCTTA, ITUIAHWPAHE HA MHBECTULIMU 32 CIPaBSHE C TMOCIEAMIIMTE OT
KIIMMaTUYHUTE TIPOMEHH, 332 Pa3padOTBaHE W BHEAPSBAHE HA HUCKOCMHCHOHHU TEXHOJIOTHUU H
T.H. BpB BpB3Ka ¢ TOBa 3a ,,KpallHUTE NOTpeOUTENU ca Aajed NO-BaXKHU PE3YyNTATUTE OT
KJIMMaTUYHUTE MOJIENH, MOJIydeH! Ha 0a3aTra Ha MO-KPAaTKOCPOYHH CLIEHAPHH, OT KOJIKOTO Ha
IBJITOCPOYHU CIICHAPUU. 3aTOBa B HOBUSA OIEHBUEH JOKIAJ C€ I[oJlaraT YCWIHsS 3a
pa3paboTBaHE Ha CIICHAPUH M MOJICNIH C MO-BUCOKA MpocTpaHcTBeHa pe3zostonus (0.5° Ha 0.5°)
3a MO-KpaTKoCpouHU mepuoAu. TpsOBa Aa ce YTOUHHU, Y€ KpamKOCPOUHUME KIUMAMUYHU
npoexyuu, npumepHo 3a nepuooa 2016-2035 2., ne ca exkcmpanonrayus Ha ce2auinus Kiumam 3a
cnedsawume 15-20 2o0unu, a npeononodcenue 3a moga Kakeo Ou ce Ciyyuio ¢ Kiumama, ako
ce covone nsxoii om RCP-cyenapuume npes mosu nepuod.”*

Twii KaTO IBATOCPOUHUTE CLIEHAPUH Ca C MO-TOJISIMA CTENEH HAa HECUTYPHOCT, YCUJIHSATA
ce HacouyBaT KbM 0100psiBaHE HA pa30MpPaHETO HAa PUCKOBETE OT OYaKBAHU T'OJIEMH ITPOMEHH B
reopusnuHUTe U OMOTCOXMMUYHHTE MEXaHM3MHU B KJIMMAaTU4YHATa CHCTEMa, M3ydyaBaHE Ha
edekTuTre OT OOpaTHUTE BPB3KU OT MPEANPUETH IBJITOCPOYHU MEPKHU 3a aJalTHpPaHe KbM
KIIMMaTUYHUTE IPOMEHU M CMEKYaBaHEe Ha MOCIEAUIINTE OT TsIX (Hamp. epeKTUTe OT MOCTUTaHE
Ha CTa0WIM3UpPaHE HA EMHCHUTE OT MAapHUKOBH ra3oBe KbM CpelaTa WM Kpas Ha HACTOSIIUS
Bek)?. 3a CICLHANNCTATE 10 pa3paGoTBaHe M PEATH3UPAaHE HA TOIMTHKA B 007acTTa Ha
KIIMMaTUYHATE TIPOMEHH € BaXXHO Ja 3HasIT ChIIO KakbB Iie Obae e(PeKThT BBPXY
KIIMMaTUYHUATE MTPOMEHU OT BCE MO-CTPOTUTE MEPKH 3a OrpaHUYABAHE HA CMHCHHUTE W KAKBH
MepKH TpsiOBa Ja ce MpHiiarat Ipu MO-HUCKHM INParoBe B H3IMOJI3BaHUSA HAOOp OT CIEHApUH
(HampuMep, MPpU MOCTUTAHE HA MUK B PaIUAIlMOHHUS HATUCK OT OKOJIO 3 W/m? npeau 2100 r. ¢
IOC/IC/[BALL CIIAJ[ HA PAIHALHOHHIS HATHCK) Y,

4.1.3. Mojaeinu 3a u3cjieiBaHe HA KJIUMATUYHUTE POMEHH

[To NMOHATHM TPUYHHHU KJIMMATOJIO3UTE HE MOTAT Jla OCBHIISCTBSIBAT EKCIICPUMEHTH
BBPXY peajHaTa KIIMMaTUYHA CHCTEMa, 3a J1a UISHTU(PUIIUPAT POJIsATa HAa OMPEEICH MpoIiec,
MPEIM3BUKBAI] KIMMATHIHH MpoMeHHU. [lopagm Tazu nmpHyYWHA T€ W3IOJI3BAT KOMITFOTHPHO
0a3upaHu KIUMamuiHy Mooeau 3a TECTBAHE Ha CBOUTE XUIMOTE3HU. Thil KaTo MOJIEIUTE ca camMo
OMPOCTeHU aOCTPAKTHH NPUOMIDKEHUs (AmpOKCHMAllMK) Ha CJOKHUTE pPEaTHu MpoLecHu Hu
SBIICHUS B KJIMMAaTUYHATA CHCTEMa, PE3YJITaTUTE OT TSIX MMAT BEPOATHOCTEH XapakTep, T.e. Te
ca ¢ HSIKaKBO HHUBO Ha HEOMpPEIelIeHOCT WM HecurypHocT. HesaBucumo oT TOBa,
KIIMMaTUYHUTE MOJENU 3a1bJ00ouaBaT pa3OUpaHeTO Ha Hal-BaXHUTE XapaKTEPUCTHUKU Ha
KIMMaTHYHATA CHCTEMA U 3a IIPHYMHKUTE 3a ipoMeHuTe B kinmara (Goosse, et al., 2010).

Haii-001o kIiMMaTHYHATE MOJICTH TPEICTABISIBAT MAaTEeMAaTHICCKH PEIPE3CHTAIIUN Ha
KJIMMAaTUYHATa CUCTEMa, pa3pabOTEHU Ha OCHOBATa Ha OMNpeesieHH (U3UYHHM, OMOJOTUYHU U
XUMHUYHA 3aKOHH. MaTeMaTHYeCKHST arapar, U3MOJI3BaH B KIUMATHUYHUTE MOJICIH, € TBHPJC
CIIOXEH, MOpPaay HEOOXOAMMOCTTa Ja OBbJaT WHTETPHPAHU MHOTOOPOWHHM W Pa3HOOOpa3HH
napaMeTpH 3a MPOLeCH, CbCTOSHUS, IPABH U OOpaTHU BPH3KU (MTOJIOKUTEITHH U OTPHUIIATETHH ),
W3Yy4aBaHU OT PA3NUYHU MPUPOIHU HayKH27. JIOBJIHUTEITHN M3UCKBAHUS KbM KIMMATHYHHUTE

** amouHuk: IPCC, Fifth Assessment Report (AR5) ( )
> Y3moyHuk: van Vuuren, D.P., et al. (2011) The representative concentration pathways: an overview. In:
Climatic Change (2011) 109:5-31
26
N3moyHuk: NakK Tam.
% UsmouHuk: Trenberth, K.E. (Edit.), (1992). Climate System Modeling. Cambridge University Press. 787pp.
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MOJIEJIM ca PE3yATaTUTE OT H3MOJI3BAaHETO UM Ja ca ,,JUCKPETHH B IPOCTPAHCTBOTO H
BPEMETO, KOETO O3HayaBa TE€3U PE3YJITAaTH Jla ca MPWIOKUMU KbM OIPEJIEICHH PErMOHU U 32
OTIpeNieIeHn BPEMEBU NEepHOIN (T.e. MOJENUTE paboOTAT € ONpeneieHa NPOCTPAaHCTBEHA H
BpemeBa pesononus). Hanpumep pe3yntaTUTe OT HSKOM KIMMATUYHH MOJEIH IPEACTaBAT
OCpEHEHHM TJO0AJTHU CTOMHOCTH C OTHOCHUTEIHO HHUCKa IPOCTPAHCTBEHA PE3OJIONUS OT
nopsiabka Ha 200-300 km (Ty1006aiHM KIIMMAaTUYHA MOJIENH), @ PE3YJTAaTUTE OT JIPYrd MOJEIH
ca ¢ MO-BUCOKAa IMPOCTpPaHCTBEHa pe3oitouus, ooukHoBeHo moj 100 km, HO 3a KOHKpeTHa
TEpUTOPUs (PETMOHAJIHU KiIMMaTU4HU Mmozenu). OT gpyra cTpaHa, BpeMeBaTa CThbIKa B
3aBHCHMOCT OT MOJIEINPAHHS IIPOLIEC MOXKE 1 00XBAIIA OT MEHYTH 10 HAKOIKO OMHH ",
KnumatnyauTe MoAenu M3MON3BAT Karo BXOAsAlla WH(GOpMAIMs JaHHU OT Pa3InYHU
HAOJIIOJICHUSI BBbPXY KOMIIOHEHTUTE Ha KIMMaTHUYHaTa CHUCTEMa, KOUTO CJI€J TOBa C€
00paboTBaT dYpe3 KOMITIOTHPHU CHUMYJIALMM, CHOOpPA3HO HAIMPABEHUTE JOMYCKAaHUS 3a
rPaHUYHUTE YCIOBHS B MOJI€NIa U JBUKEIIUTE CUJIH, PEIU3BUKBAIIN KIMMATUYHUTE POMEHH
(mpuMepHO EMHCHHTE Ha MapHUKOBHUTE ra3oBe W aeposonute). IlomyueHnute pesynratu ce
noJjaraT Ha IMpOBEpKa 3a JIOCTOBEPHOCT M CE€ HHTEPIPETHPAT KIUMATHUYHUTE MPOMEHH U
MEXaHU3MHTE, KOUTO TH npeau3BukBat (dur. 4.12).

OaHHu ot HabnogeHus
BbPXY KOMMNOHEHTUTE Ha
KAIMMATUYHaTa cuctema

[aHHu OoT HabnogeHus
BbPXY KOMNOHEHTUTE Ha

‘L ¢ KAMMaTtuyHarta cucrema
PaspaboTtBaHe Ha i
mopgena KomnioTbpHa cumynaumsa
AHanus Ha pesyntature
v ®u3nuHu, 6UoNOrUYHM >
KomniotbpeH moaen Pesyntatn | =12,
M XMMMUYHU 3aKOHU Mposepka Ha BaAMAgHOCTTa
- 0 " Ko moiens
v/ AnpoKcumaums, N
napamerpusauyusa *BbHWeH  * FpaHWU4HK v KAMmaTtuyHU NpoeKkumum u
o HaTUCK ycnosus aHanu3 Ha MexaHu3IMuTe Ha
JUnpEL s, A A KAUMATUYHUTE NPOMEHN

BpemeBa pe3onouus i |

[aHHu ot HabnoaeHus
BbPXY KOMMNOHEHTUTE Ha
KAMMmaTtuyHara cucrema

@ur. 4. 12. CxeMaTUYHO NPEACTaBsSHE Ha pa3pabOTBAHETO M M3IOJI3BAHETO HA KIMMAaTHYHH Mojenu (o GOOosse,
et al., 2010).

% YzmouHuk: Washington W.M., C.L. Parkinson (2005). An introduction to three-dimensional climate modeling.
University Science Books, 353 p.p.
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3a u3cienBaHe Ha KIMMATUYHUTE IIPOMEHH C€ U3I0JI3BAT PA3TUYHU MOJEIH, Ch3JaBaH!
OT BOJICIIMTE B Ta3u o0JacT Hay4yHH LeHTpoBe, kaTto Hampumep Hadley Centre for Climate
Prediction and Research; Max Planck Institiit fiir Meteorologie (MPI-M), Hamburg; Canadian
Centre for Climate Modelling and Analysis (CCCMA); Geophysical Fluid Dynamics
Laboratory (GFDL), CAIIl; National Centre for Atmospheric Research (NCAR), CAIIL u ap.
CaMOCTOSITeTHI MOJIETH CE€ M3IOJ3BaT 32 MOJICIMPAHE HA MPOLIECH, XapaKTePHU 3a OTICIHU
KOMIIOHCHTH Ha KJIMMAaTHYHATa CHCTEMa, KaKTO W TaKWBa, KOWTO CBBp3BAT (acemOimpar)
pe3yiTaTuTe OT KOMIOHEHTHUTE MOJIETH B 00N HHTETpUpan Mojien. KinuMaTnaHuTe MoJienu ce
pa3inyaBaT M MO CTEMEHTa Ha CIO0XKHOCT, C KOSATO ONMUCBAT MOETUpaHUTe mpouecu. Kvm
MHOTO CJIOXHHUTE MOJIENH CHaJaT JUHAMUYHHUTE Mojenu Ha oOmara rmupkynamus (General
Circulation Models, GCMs), KOUTO OTYMTAT BCUYKU IO-BaXKHM CBOMCTBA Ha JWHAMHKATa Ha
U3y4yaBaHUTE TMPOLECH Ype3 CHUMYJHpaHe Ha TPUMEpHaTa CTPYKTypa Ha BETPOBETE U
OKCaHCKHUTE TEUYCHHATA C KOJIKOTO € BB3MOXKHO IMO-BHCOKA IMPOCTPAHCTBEHA pa3JeIIUTEIIHA
crocoOHoCT (3a aTMocdepaTa OOMKHOBEHO Ce M3MMO0J3BaT AaHHU 3a oT 10 1m0 20 wiu noBeye
BEPTUKAJIHH CJIOS, a 32 OKeaHuTe okojio 30 miM moBede ciiosi B AbiOounHa). ChOTBETHO 3a
MojelnrpaHe Ha oOmiara atMocdepHa LupKynanus ce wusnomBaT Atmospheric General
Circulation Models (AGCMs), a 3a MojenupaHe Ha NUPKyJanuaTra Ha BoauTe B CBETOBHUS
okean — Ocean General Circulation Models (OGCMs)®*. CworBetHO MoOmenuTe, KOMTO
CBBp3BAT aTMOC(EpPHUTE M OKEAHCKUTE KOMIIOHEHTH Ha CHCTeMara ce 0003HauaBaT ChC
cekpamenusita AOGCM (Atmosphere Ocean General Circulation Model) nwmn CGCM
(Coupled General Circulation Model). IIpumepu 3a rnobanau mogenu AOGCM, u3non3BaHu
3a KOMITIOTHPHU CUMYyJaluu o pazpadorsanero Ha AR4 ca ECHAM4/OPYC, ECHAM3/LSG,
HadCM2, HadCM3, CSIRO-Mk2, CGCM1, CGCM2, GFDL-R15, GFDL-R30, NCAR DOE-
PCM, CCSR-NIES. [Ipyru Mopenu, Karo NpeAHa3HAUCHUTE 3a M3y4yaBaHE HAa CHEPrUITHUS
Oamanc (Energy Balance Models, EBMs), ommcBar B IMO-ONPOCTEH BHJI M C IO-HHUCKA
pEe30IIoNUs JMHAMUKaTa Ha KIMMAaTHYHATA CHCTEMa M PE3yJITaTUTE OT TAX ca OCPEIHEHH 3a
OOIIUpPHYU PErHOHM, TOHsKora 3a Ipuiata 3ems (Goosse, et al., 2010). Paznuunure Mozaenu 3a
OTJETHUTE KOMIIOHEHTH Ha KJIMMaTHYHATa CHCTEMa Ce WHTEerpupar B OOI[ MOJeJ, KaTo
Hanpumep T.Hap. Earth system model MPI-ESM, u3nonssan 3a nenure Ha npoekra CMIPS 3a
IPCC ARS. Toii uHTerpupa HSAKOJIKO camoctosatenHu moxaena — ECHAMG6 (armocdepa),
MPIOM (¢dusuka Ha okeana), JSBACH (cyxozemua 6uochepa) u HAMOCC (Obuoreoxumus Ha
OKeaHa), KaTO CBbP3BAHETO MOMEXKIY UM B MHTETPUPAHMs MOJIEN C€ U3BBPIIBA C MPOrPAMHHUS
IIPOIYKT OASIS3%. IIpeny na ce NOpPUCTBIIM KbM U3MOI3BAHETO HAa MOJEIUTE 34
UICHTUPUIMPAHE HA OBACTIINTE KIUMATUIHHA TPOMEHH, MOJIEIIUTE BHUMATEIIHO C€ KaTuOpupar
(HacTpoliBaT), KOETO C€ HU3BbpIIBA OOMKHOBEHO HAa OCHOBaTa Ha TECTOBE C 00paboTeHH
JEVCTBUTEITHU JTaHHH OT HAOJIFOICHUS 32 MUHAIIN TIEPUO/IH.

> YzmouHuk: Delecluse, P. and G. Madec (2000). Ocean modelling and the role of the ocean in the climate
system. In Modeling the Earth’s Climate and its Variability, Les Houches, Session, LXVII 1997, Eds. W. R. Holland,
S. Joussaume and F. David, Elsevier Science, 237-313.

% By caiita Ha German Climate Computing Center (DKRZ) (

)
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4.1.4. HecurypHoct Ha pesyjrarure OT H3IMO0J3BAHETO HA KJIMMATUYHHTE
MO/e/IH

3acera MPUIIOKEHUETO HA PA3IUYHUA KIUMATHYHU MOJIENH € Hail-ToOpUAT HAuuMH 3a
u3CieBaHe Ha KIMMaTHYHUTE IPOMEHU. Te3u Moienu HeMpeKbCHATO ce MOoA00psBaT, KOETO ce
HOJIIOMara OT HEIIPEKbCHATOTO pPa3BUTHE HA HAyKaTa U YChbBBPIIEHCTBAHE Ha KOMIIOTHPHUTE
texHosorun. Ilpu wu3non3BaHe Ha pe3yinTaTure, IMOJydYeHHM Ha 0azata Ha KOMIIOTHPHO
MoJenupane obaye, TpsOBa Ja ce OTYMTAT JBE BaXXHM OIpaHUUYUTENHH ycioBus. [IspBoTo €
CBBP3aHO C HenpeoooIuMama HecucypHocm Ha Pe3ylTaTuTe, IOJIyYeHH OT KIMMATUYHUTE
MOJIENIM, @ BTOPOTO — C BCE OLUE OMHOCUMENHO HUCKAMA NPOCMPAHCMEEHA Pe30aoyus Ha
MIOJIyYEHUTE JIaHHU, KOETO CE OTPa3siBa U Ha IPAKTHUYECKATA UM IPUIIOKUMOCT.

ITvpsusam npobiem (3a HECUTYPHOCTTA Ha PE3YJNTATUTE OT KIMMATUYHOTO MOJICIIUPAHE)

OTJJaBHA € M3BECTEH Ha KIMMaTojo3uTe. B peauia myOnukanuy Ha BOJCIIM YYCHHU TI0 TeMaTa
ce Ioa4yepTaBa, Y€ CIOXKHHUAT XapakTep Ha KOMIIOHEHTUTE Ha KIMMaTHYHATa CHCTEMA,
MHOTOIIOCOYHUTE TPaBH M OOpaTHH BPB3KU MEXKIY T€3H KOMIIOHEHTH, KAKTO U XaOTUYHUAT U
HEJIMHEEH XapaKTep Ha MHOXKECTBO IPOLIECH B KIIMMAaTHYHATa CUCTEMa, TPYAHO Ce Mo aBaT Ha
(dopManu3upaHo omMcaHWEe W MOpaXIar ,,Kackaaa” OT HeCUT'ypHOCTH. BBB Bpb3ka ¢ TOBa Ha
NPaKTHKa € HEBB3MOXKHO JIa C€ IMPAaBIT TOYHM KIMMATHYHH MPOTHO3M JIOPU U C Hail-moOpus
mozen (Curry, Webster, 2011)*'. B nayunure cpemu e no0pe W3BECTHA CCHTCHLHSTA, 4e
,KIIMMaThT € TOBAa, KOETO OYaKBalll, a BPEMETO € TOBa, KoeTo moiydaBamr’ (Lorenz, 1994)32.
CBeroBHaTa Mereoponornyna opranmsamus (WMO, 2010)® nedunnpa Bpemero karo ,,Tosa,
KOETO Ce CIy4Ba B aTMocdepara BbB BCEKH €IWH MOMEHT , a KIIMMAaThT KarTo ,,CTATHCTHYECKO
onucanue (CpeIHH CTOHHOCTM M CTOMHOCTH 3a BapHaOMIHOCTTAa HA XapaKTEPHCTHKHTE Ha
BpPEMETO) 3a JajeH nepuoj oT Bpeme” (Hamp. 3a 30-rogumeH kiauMaTtuueH nepuon). Ilopaau
Xa0THYHATa MPUPO/Ia Ha TPoLieCHTe B aTMoc(epaTa 00ade ONTUMAITHH ITPOTHO3HM 32 BPEMETO Ca
BB3MOKHH CaMO 33 MHOTO KpaTKW Mepuoad (HSIKOJIKO JHHW), MOPaAd KOETO 3a IO-ABJITH
NEPUOIM METEOPOJIO3UTE MPHUOATBAT 1O HW3IMON3BaHE HAa OCPETHEHHM IaHHW 3a KJIMMaTa OT
MHOTOTOIMIIHA HAGJTIOICHHS, KOETO HATOBAPBA KIMMATHYHHWTE NPOTHO3H C TPELIKH .
W3BecTHa € W Ipyra CEHTEHIHS — ,,BCHYKHA MOJEJH Ca TPEIIHHU, HO HIKOU OT TAX ca MOJEe3HH
(Box, 1979)®. Ouenxara mna HECUTYPHOCTTAa Ha pEe3yJNTaTuTe OT HU3MOJI3BaHETO Ha
KJIMMAaTUYHUTE MOJIENU € €Ha OT MPUOPUTETHUTE 337a4YM 3a HayyHaTa OOLIHOCT, 3aHMMaBaIlla
ce ¢ MoJeMpaHe Ha H3MEHeHHeTo Ha kimMata (Bader et al, 2008)%.

*' Ysmouruk: Curry, J.A., P.J. Webster (2011). Climate Science and the Uncertainty Monster. In: Bull. Amer.
Meteorol. Soc., American Meteorological Society

*2 UsmouHuk: Lorenz, E. (1994). What is climate? In: Application of Statistics to Modeling the Earth’s Climate
System. NCAR/TN-409+PROC, NCAR Technical Note, National Center for Atmospheric Research Statistics Project,
Boulder, Colorado,Nov. 1994, 28-31.

3 wmo (2010) Understanding Climate. World Meteorological Organization, Geneva, Switzerland,

** WsmouHuk: Lorenz, E. (1994). What is climate? In: Application of Statistics to Modeling the Earth’s Climate
System. NCAR/TN-409+PROC, NCAR Technical Note, National Center for Atmospheric Research Statistics Project,
Boulder, Colorado,Nov. 1994, 28-31.

> YzmouHuk: Box, G.E.P. (1979). Robustness in the strategy of scientific model building. In: Robustness in
Statistics, R.L. Launer, G.N. Wilkinson (Editors), Academic Press, New York.

*® Wsmounuk: Bader D.C, et al. CCSP, 2008: Climate Models: An Assessment of Strengths and Limitations. A
Report by the U.S. Climate Change Science Program and the Subcommittee on Global Change Research.
Department of Energy, Office of Biological and Environmental Research, Washington, D.C., USA, 124 pp.
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PelweHus 3a

[Tpo6neMBbT ¢ HECHT'YPHOCTTA M3MCKBA PEIIABAHETO HA HAKOJKO BKHM 33/1a4d: Jla ce

I/II[CHTI/I(I)I/II_II/IpaT HU3TOYHUIMTC HAa HCCUT'YPHOCT, da CC OLCHU KOJIMYCCTBCHO TAXHOTO BJIMSHHC

BBPXY PE3YJITATUTC OT MOACIIUPAHCTO; U [Ia CC MOTHPCAT HAYMHU Oa CC HaMaJIM TOBA BJIMSHUC.

Cnopen nsaxou uzcnenonarenu (Hawkins, Sutton, 2009)37 HECUTYPHOCTTa Ha PE3yATaTUTE OT
MOJICIIMPAHETO HA OYAKBAHUTE KIIMMATHYHH IIPOMEHH CE IBIDKH HA MpU 2I1A6HU UMOYHUKA: A)
HECHTYPHOCTTA, KOSITO € 3aJI0KEHA B CAMUTE CIIEHAPUU; 0) HECUTYPHOCTTA, KOSITO CE IBJIDKH Ha
BbTpEIIHATa BapuaOUIHOCT (NMPUPOJHUTE KOJeOAHWSA) HAa KIMMATHYHATA CHUCTEMa;, U B)

HECUTYPHOCTTa Ha W3MOJ3BaHUTE KiuMmaTuaHu mozaenu (¢dur. 4.13). Kakto ce Buxkma or

¢urypaTa, OTHOCHTEIHATA BAKHOCT (WJIM TEXKECT) HA TPUTEC M3TOYHHMKA HA HECHUTYPHOCT IpPHU

KIIMMAaTUYHUTC MMPOCKIIMU MOKC J1a 6”[),[[6 OLICHABAHA 3a pa3/iIM4YHU MEPHUOAN OT BPEMC, TBH KaTO

TS Bapypa BbB BPEMETO.

a Global, decadal mean surface air temperature
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b British Isles, decadal mean surface air temperature
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®@ur. 4. 13. TIpumMep 3a OIeHKA Ha IPUHOCA HA TPUTE TJIABHU BHa HECUTYPHOCT BHPXY OOIIaTa HECHTYPHOCT Ha
OYaKBaHUTE MPOMEHH B TeMIlepaTypara: IPHHOC Ha HECUTYPHOCTTA OT CIIEHApUUTE (CHC 3€JICH IBST), IPUHOC HA
HECHT'YPHOCTTa OT BBTPCUIHHTE KOJICOaHWsA Ha KIMMAaTHYHATa CHCTeMa (C OpaHXeB IBAT), NPUHOC Ha
HECHT'YPHOCTTa Ha Mojiena (che cuH uBAat) (mo Hawkins, Sutton, 2009)

7 Wsmouruk: Hawkins E., R. Sutton (2009). The potential to narrow uncertainty in regional climate predictions',

Bulletin of the American Meteorological Society, 90, 1095-1107

(http://journals.ametsoc.org/doi/abs/10.1175/2009BAMS2607.1 ).
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B ouenbunure nqoknaau Ha [PCC e u3nos3BaH mo-onpocTeH MOAX0/ 32 MPEACTaBsSHE Ha
HECUTYPHOCTTA Ype3 CTEIEHU Ha JI0BEpHE OT ,,MHOIO BUCOKO” (¢ maHc 9 ot 10) mo ,,MHOrO
HUCKO” (¢ manc nmo-manko ot 1 Ha 10). M3non3Ba ce U KOJWYECTBEHA CKalla 3a OIEHKAa Ha
BEPOATHOCTTA HIKOHM OT IMOJIyYEHUTE PEe3yJTaTH Ja ce cObAHAT B OBACIIETO — cKallaTa Bapupa
OT ,,[I0YTU CUTYpHO” (¢ Hag 99% BepoOsATHOCT) A0 ,,U3KIIOUUTEIHO MAJIKO BepoaTHO” (¢ mox 1%
BEPOSITHOCT).

Bmopuam npobaem (3a Bce ollle OTHOCHTEIHO HUCKATa MPOCTPAHCTBEHA PE30JIIOLUS Ha
MOJYYCHUTE PE3yATaT! OT KIMMATUYHUTE MOJEIIH) KaTo Y€ JIH MO-JIECHO MOXe Ja ObJIe pellieH.

HoBoro mnokxonenune rnobannu kiuMatuuyau wmoxaenu (GCM) renepupaTr pe3yiaTaTd 3a
OYaKBaHUTE IPOMEHH C MHOTO II0-BHCOKa TMpocTpaHcTBeHa pesomonus (0.5° — 0.5°) B
CpaBHEHHE C TPEAUIIHUTE MOKOJCHUS MOJENA. BbIpeku ToBa, 3a MHOTO IMPAKTHYECKH
NPUWIOKECHUST TS HE € JOCTaThYHO JIETaiijiHa, KOETO CTHMYJHUpa W3CICAOBATCIUTE Ja
pa3paboTBaT M U3IMON3BAT peruoHANIHU KauMatndau mozaeinn (RCMS). Tesu monmenu pabotsr
Ha Oa3ara Ha HAKOH OT rnoOanmHure kiaumatuuHu wMojenn (GCMS), HO ¢ mo-BHCOKa
IPOCTPAHCTBEHA PE3OJIIOLKS M C MO-TOJIEMH JETAiIN 3a OmpeesieHa TEPUTOpHs. 3a meiTa ca
pa3paboTeHN pa3IMYHU TOJXOIW W METOAM, ONMHMCAHU B CIEIHaHU3UpaHaTa JUTeparypa, 3a
TpaHc(OpMHUpaHEe HA KIMMATHYHHUTE JAHHH OT IMO-ApeOeH KbM MO-eIbp Mamad (4upe3 T.Hap.
»downscaling”). Tps6Ba na ce uma npensun obaue, ye RCMS u3Mmon3Bar ChIIUTE MPaHUYHH
YCIOBHS W TEHEpUpAT pPEe3yJTaTH, MOJOOHW Ha TOJYYCHHUTE Ype3 KOHKPETHHs TII00aJeH
KJIMMAaTH4YCH MOJE], HO C I0-BHCOKa pe30itolus (MPUMEPHO, 4Ype3 HHTEPIOJIHpaHe Ha
CTOMHOCTHUTE 3a KIIMMAaTHYHHUTE MPOMEHIIMBY Ha 0a3ara Ha mudpoB Mozaen Ha peneda — DEM),
T.€. IPU TSIX HECUTYPHOCTTA C€ ,,YHACIEIBA” OT KOHKPETHHUS TII00aJIeH KIIMMaTHYeH MOJIeI, Ha
KOiiTo ¢ Gasupan permoHanamst wmozen (Mitchel, Hulme, 1999)®. Or npyra crpana,
excriepuMenTH 1o Esponeiickust npoekr PRUDENCE (Christensen et al, 2007)*° ¢ mecer
pa3IUyHU PETHOHATHU Mojena, Oa3upaHu Ha eauH W cbil rinodasien mozaen (HadCM3),
MOKAa3BaT MO-TOJIEMH PA3UKU B TONYyYEHUTE PE3YNTATH MEKIY TAX, OTKOIKOTO Ca PA3JIUKHUTE
MeXJIy [Ba KOPEHHO pasiuuHH emuchoHHM cienapus (A2 u B2) (Kjellstrom et al, 2007)%.
ToBa o3HauaBa, 4e NPOOJIEMBT C HECUTYPHOCTTa OCTaBa HEpEIIeH W TMPU PErHOHATHHUTE
monenu. Upe3 T.Hap. ,,aceMOnupaHe” Ha JaHHUTE OT TJIOOATHUTE MOJENH CE IMOJIydyaBatr
OCpEeITHEHH CTOWHOCTH OT MHOKECTBO TJIOOQIHM MOJIENIM, KOETO HaMalsiBa BIUSHUETO Ha
,IITyMa”, TIOPOJICH OT CUCTEMATHYHO 3aBHIICHU WU CUCTEMATHYHO 3aHWKCHH CTOWHOCTH OT
JaJieH WHIMBHIyaJeH Ti00alleH KIMMaTHdeH Mozen. [Ipumep 3a mpuiioskeHne Ha perdoHaeH
Mojel, 0a3upaH Ha TmoBeye OT 15 acemOiMpaHu riao0aqHU KIMMATHYHH MOJENa € MyOInYHO
JOCTBHITHUST OH-JIAH MHCTPYMEHT 3a pervoHalieH kiaumaTudeH aHanu3 no SRES-cienapuunte
na IPCC Ha caifra na PCIC (Pacific Climate Impacts Consortium), Kanama®'.

*® Yamouruk: Mitchel, T. D., M. Hulme (1999). Predicting regional climate change: Living with uncertainty. In:
Progress in Physical Geography, 23,1, 57-78

* Wamouruk: Christensen J., Carter T.R., Rummukainen M. (2007). Evaluating the performance and utility of
regional climate models: the PRUDENCE project. Climatic Change, 81.

" UsmouHuk: Kjellstrom E., Barring L., Jacob D., Jones R., Lenderink G., Schar C. (2007). Modelling daily
temperature extremes: recent climate and future changes over Europe. Climatic Change, 81.

41
n3moyHuk: PCIC, HannyeH Ha agpec:
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Nma Ppa3jInuHu MMoAXO0AU, U3TI0JI3BAHU 34 C’bO6pa?>$IBaHC C NpuchliaTa 3a KIMMAaTUYHUTC
MPOMEHU HECUTYPHOCT. EJMHMAT € ma ce XapakTepu3upa IIUPOK HAOOp OT BBH3MOXKHU
KIIMMaTU4YHU ITPOMCHHU, KaKTO XU Ha ABMXKXCIIUTC CUJIM, KOUTO MOraT Ja A0BCAaT A0 IIPOMCHU B
OBbJeIUTe EMUCHH Ha MAapHUKOBUTE ra3oBe W Ha aepo3oiuTe. To3M MOAXOA € M3MOJI3BaH B
U3CIIeIBAaHMSITA 10 OlleHbYHHUTE JoKIaau Ha [PCC, oT KOUTO € BHIIHO, Y€ pa3IuyHu HaOOpH OT
CIICHapHH TI0Ka3BaT BB3MOXHOTO ObJCIIe BHB BHJ Ha ,,BETPHIIO”, KOETO CE€ pa3TBapsi BCe
MOBEYE KbM JTAJICYHOTO Objierie. BhIpekn OTIpaBeHUTe KPUTHKH, OCOOCHO 110 OTHOIIICHHE Ha
emucuonnute crenapun (Morgan, Keith, 2008)42, 3acera TO3M TMOJXOJ € Hal-IIHPOKO
pasmnpocTtpaneH. UecTo U3MoM3BaH MOIXO] [0 OTHOIICHHE Ha MOJIMTUKUTE 32 aJanTHPaHE KbM
KIIMMaTUYHUATE TPOMEHU ¥ CMEKYaBaHE Ha MOCJICAUIIUTE OT TAX, € Ype3 TpaHchopMupaHeTo Ha
ABJITOCPOYHUTEC PCHICHUA B CCPUA OT IMMO-KPATKOCPOYHU PCHICHUSA U THhPCCHCTO HA aAJITCPHATUBU
B ¢IHMH AOOCTAaThbYHO HIMPOK AUAIla30H OT 6’[)I[CH_[I/I IIPOMCHH. Taka wnu HnHa4dyc€, KaKbBTO H
NmOJaX0a ce u3depe, HECUTYPHOCTTa HE MOXe Ja ObJe NpeojolisiHa, KOETO Hayara
ChOOpa3sBaHETO C Hesl.

4.2. OyakBaHM KJIMMATHYHH NpoMeHHM B bbiarapus mno pasjiu4yHH CHEeHApUU H
KJIUMATHYHU MOJIeJIU

4.2.1. OyaKkBaHU MPOMEHHU Ha TeMIIEPATypPaTa HA Bb3AyXa M BaJleXKUTe, 0a3MpaHu
Ha cuenapuute B [IPCC AR4

CrplecTByBaliTe OLIGHKH 32 OYaKBAaHWUTE NMPOMEHM Ha TeMIlepaTypaTa U BalleKHUTE B
HalllaTa cTpaHa ca u3BbpIIBaHU HA 0azata Ha SRES-cnenapuute Ha IPCC c u3non3Bane Ha
rnobanau (HadCM2, HadCM3 u ECHAM4, LMDZ v4 u nap.) u peruonanau (HIRHAM,
REMO5.7, REMO5.0, LMDZ-regional u np.) kmumatuaau Mojenu. M3mnon3BanuTe riodaiHu
MOJIENI Ca C HHCKa PE3O0JIIOIMS, JOKATO C TOMOIITa PErHMOHAIHUTE MOJEIH € IOCTHUTHATa
3HAYUTEIHO MO-BHCOKa pe3otonus. M3cnenBanusTa, 3acsAraniy Halata cTpaHa, KaTo IsUIo ca
OCBIIECTBIBAHU TI0 MEXJAYHAPOJHHM IPOCKTH, IMOPAad KOETO TOoJisiMa 4YacT OT TEXHUTE
pe3ynTaTH ce OTHAacAT He caMmo 3a bearapus, HO M 3a MO-TOJEMH TEPUTOPHH (MPEIUMHO
[lenTpanna u FOrousrouna EBpomna).

Cnopen pesynraTuTe 3a €MUCHMOHHUs cuieHapuii A1B ot mpoekra ENSEMBLES®,
3aToruisiHeTo B Kpas Ha Beka (2080 - 2100 r.) cmpsiMo cpeaHHMTE TeMIepaTypu 3a Meprojaa
1961-1990 r., mie e Hai-roxsMo mipe3 3uMata B M3touna EBpoma um CkaHJIMHABCKUS
nonyoctpoB (¢ 1o 5°C), u npe3 nstoto B FOxua EBpona (¢ 1o 7°C). Ha ¢ur. 4.14 ca nokazanu
OUaKBaHWTE MPOMEHM HAa CPEAHOTOAMINHATA TemmepaTrypa B EBpoma keM mepuogute 2021-
2050 r. 1 2071-2100 r. mo emucuonnus cueHapui AlB.

* YsmoyHuk: M. G. Morgan and D. W. Keith. (2008). Improving the way we think about projecting future energy
use and emissions of carbon dioxide. Climatic Change, 90, 189-215.

* WamouHuk: Van der Linden P., and J.F.B. Mitchell (eds.) 2009: ENSEMBLES: Climate Change and its Impacts:
Summary of research and results from the ENSEMBLES project. Met Office Hadley Centre, FitzZRoy Road, Exeter
EX1 3PB, UK. 160 pp., ( )
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Projected changes in annual near-surface temperature 2021-2050 (left) and 2071-2100 (right)
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@ur. 4. 14. OvakBaHy IPOMEHH Ha CPEAHOTOJMIIHUTE TeMIepaTypu: 3a nepuoaute 2021-2050 r. u 2071-2100
r. crpsiMo pedeptHus neprog 1961-1990 r. no eMUCHOHHUSI CLIEHAPHA AIB.*

Ha ¢ur. 4.15 ca noka3aHu ¥ O4aKBaHUTE IPOMEHU HA CPEJHHUTE T'OAMILIHH, CPEIHUTE
JIETHU U CPETHUTE 3UMHH TEMIIEPATypH 3a ChIIUTE IEPUOU 110 ChLIUS EMUCHOHEH CLEHAPUH.

3 in annual, and winter temperature 2021-2050 (top) and 2071-2100 (bottom)
[ e L1
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@ur. 4. 15. OyakBaHu MPOMEHHN Ha CPEJHOTOJUIIHHTE, JICTHUTE U 3UMHHUTE TeMmIepatypu mnepuogure 2021-
2050 r. m 2071-2100 r. cripsimo pedepentrus nepuox 1961-1990 r. mo eMucroHHUS CrieHapUid AIB.®

@ur. 4.16 wnocTpupa 0O4YaKBaHUTE MPOMEHH KbM Kpasi Ha BeKa B CPEIHOTOJAUIIHUTE U
netHuTe Basexu B EBpoma (B %) cmpsimo mepuoma 1961-1990 r. mo chius €MHUCHOHEH
creHapuii. Pezynrarurte nokasar, uye FOxxna EBpona (Bki. bearapus) mie ce oranyaBa He caMo
C MO-TOpEII0, HO U C MO-CYXO JIATO, B CPaBHEHHE ¢ 0A3M3UCHUS KIMMATHUYECH MEPUOI.

* YsmouHuxk: European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-near)

* YsmouHux: European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-summer)
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Projected changes in precipitation
(%)
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@ur. 4. 16. OyakBanu npoMenH (B %) Ha CPEIHOTOAWIIHUTE (BISIBO) M JICTHUTE BaJekH (BIICHO) KbM 2071-
2100 r. cripsivo mieproma 1961-1990 r. 1o emucHonHms crieHapuii A1B.*

AHanu3 Ha NOTEHIUAIHUTE PETMOHAIHU BB3JCHCTBUSA OT HApacTBALIUTE €MUCHM Ha
IIapHUKOBUTE razoBe B EBpomna e u3BbplueH oT [ epMaHCKUs KIMMaTHUEH KOMIIIOTBPEH LEHTBP
B XamOypr’’. 3a menra e WM3MOI3BAH DErMOHANCH KIMMATHYCH MOJEN, YHHTO TPAHHYHM
ycIoBHsA ca 0a3upaHu Ha PE3YNTaTHTE OT CHUMYJAIMHUTE C TJIOOAIHUS KIMMATHUYEH MOJEN
ECHAMS5/MPI-OM 3a IPCC AR4. CumysanunTte ca U3BbPILICHH HA OCHOBaTa HA EeMUCHOHHUS
cueHapuii A1B na IPCC. KoMmoTbpHO cUMyaupaHuTe KIMMaTHYHU IpoMeHH 3a EBpomna c
riobamaus monmen ECHAMS/MPI-OM, mnoka3Bar TOBHINIABAHE HA CPEAHUTE TOTUIIHH
temneparypu B FOrousrouna Espona ¢ ot 1°C no 2°C npe3 2030 r., ¢ ot 3°C go 4°C mnpe3
2060 r. u ¢ ot 5°C nmo 6°C mpe3 2085 r. cpsimo kmumaruyHust nepuog 1961-1990 r. (¢ur.
4.17).

2030 2060

2085

[deg C]
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@ur. 4. 17. KoMIIOTbpHO CHUMYJIMpPAHH KJIMMaTHYHU npoMeHH ¢ riobamnus moxen ECHAMS/MPI-OM na
cpeqHMTe ToAMIIHY Temnepatypu npe3 2030, 2060 u 2085 r. cnpsmo knmuMatudsus nepuon 1961-1990 r. copen
emucuonnus cueHapuit A1B na IPCC

* Ysmourux: European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-and-3)
*" Ysmourux: DKRZ (www.dkrz.de/Klimaforschung-en/konsortial-en/clm-1-en)



http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-and-3
http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-and-3
http://www.dkrz.de/Klimaforschung-en/konsortial-en/clm-1-en
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CBHOTBETHO CUMYJIAaIUUTC C PCTUOHAJIHHA KIIMMATHUYCH MOZACII 1O ChIIUA cueHapr/'I
IIOKa3BaT C IIO-TOJIEMH JIE€TalIM OYaKBAHUTE IIPOMEHU B CPEIHATA TOJUIIHA TEMIIEpAaTypa KbM
OTJICITHH BpeMeBU cpe3ose (¢ur. 4.18).
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®@ur. 4. 18. Knumarnunu cumynanuu 3a EBpona ¢ pernonanuus kinuMatudeH mojen CLM nHa ['epmanckus

KIMMaTiHdeH KoMmoThpeH HeHTsp (DKRZ): n3menenne Ha cpeHUTE TOAMITHYE TEMIEpaTypH Ha Bb3ayXa (Ha 2
M BuC.) cpsmo KuMaTHaHus nepuoxa 1961-1990 r mo emucnonnus cuenapuit A1B va IPCC

Pernonanmaute monenu 3a llentpanna m M3touna EBpoma, u3mosi3BaHU B TPOEKTA
CECILIA (Central and Eastern Europe Climate Change Impact and VulnerabiLlIty
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Assessment)*®, mokasBar craTHCTHYECKM 3HAYMM TpPEHJ HA HAPACTBAHE HA CPEIHATA
TeMmnepaTrypa Ha Bb3ayxa ¢ okosio 1.5°C mpe3 mepuoma 2021-2050 r. copsimo Ta3u 3a 1961-
1990 r. 3a FOrousroyna EBpomna 3a KOJIMYECTBOTO HA BaJCKHUTE IO MPOCKTa CLAVIER® ce
YCTaHOBSIBA TEHJCHIIMS KbM HapacTBaHe Ipe3 3uMata ¢ okojio 20% u HamamnsiBaHe Mpe3 JISATOTO
¢ okoio 10%.

3a TepuTopHusATa Ha bbiArapus ce yCcTaHOBSBAa CHJIHO H3pa3eHa TEHACHIUS KbM
HapacTBaHE Ha MAKCHMAJIHHUTE TEMIIEpaTypy Ha Bb3JyXa Ipe3 JSATOTO U yBeIUYaBaHe Ha Opos
Ha TpONMYECKHTe HomM (¢ MuHUManmHa Temneparypa Haa 20°C), Kakto W Ha
MIPOIBDKUTEIIHOCTTA HA CyXUTEe Mepuoau (ImocienoBareieH Opoi nHu 0e3 Banem)‘r’o. Ho 2050
I., CPEHUTE TOAMIIHM TEMIIEPaTypu B CTpaHaTa BEpOSTHO e ce moBumat ¢ oT 1.6°C-1,8°C
(HadCM2) mo 2.1°C-2.2°C (ECHAM4), a no 2100 r. yBenuyennero Moxke aa ¢ ¢ ot 3.3°C-
3.5°C (HadCM2) no 4.2°C-4.3°C (ECHAM4). Ce30HHOTO yBEIHUYCHHUE HA TeMIleparypara Ha
Bb3ayxa B crpaHata kbM 2025 1. cmopex mozaena HadCM2, me e ¢ 1.0°C (3uma), 1.1°C
(mpoutet), 1.4°C (1s10) 1 1.2°C (ecen) (Alexandrov, 2011)* (Ta6u. 4.4).

Tabu. 4. 4. Pesynratu o1 cumynanuure ¢ riaodamraute mMogenu HadCM2 u ECHAM4 3a ogakBaHWTE MPOMEHU B
Temneparypute u Banexure kpM 2025, 2050 u 2100 r. (mo Anekcanapos, 2011)

KonTposien nepnog

(1961-1990) 2025 2050 2100

GCMs HadCM2 | ECHAM4 | HadCM2 | ECHAM4 | HadCM2 | ECHAM4
HapactBane Ha

cpemHara roqumna | 0.9-1.0 1.1-13 16-18 21-22 33-35 42-43
temrepatypa (°C)

[IpomsiHa B roaumHara

CyMa Ha BaJIeXKHTE -3-5 -2-3 - 6-9 -4-5 -12-18 -8-10
(%)

E;::«He]::a -; 0 2(5 ©) 3uma IpoJuer JIsiTo Ecen

HadCM2 1.0 0.6 1.2 0.9

ECHAM4 1.0 11 1.4 1.2

IIo mpoekra CLAVIER* ca HallpaBeHW CHUMYJAMK 32 OYAKBaHUTE IPOMEHU B
TEMIEPATYPUTE U BAIEKUTE C perHoHaIHUA KiaumaTtuyeH monaen LMDZ-regional Ha 0a3zara Ha
riobamaute mogenmu ECHAM-MPI u IPSL u emucuonnute ciienapuu A1B u Bl 3a mepuona
2021-2050 r. ITomydeHnuTe pe3ynTaT ca mpeAcTaBeHu B Ta0i. 4.5 u Ha ¢wur. 4.19.

*® smouHuk: CECILIA, 6FP, 2006. )

* YamouHuk: Gobiet, A., Jacob, D., 2009. Climate Change Modeling and Results from South-Eastern Europe — the
CLAVIER Project, WS on Climate Change and Changing Runoff in south East Europe, Beograd, Serbiaq 26-27 May.
*® YamouHuk: CLAVIER, 6FP (2006 — 2009). ( )

> YsmouHuk: Alexandrov, V. (Red.), (2011). Metodi za monitoring, otsenka i vazdeystvie na sushata v Balgariya,
S., c. 171,

*2 3smouruk: CLAVIER, 6FP (2006 — 2009). ( )
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PelueHus 3a

Ta6.. 4. 5. [IpocTpaHCTBEHO OCPEIHEHN CTOWHOCTH 3a OYAKBAHUTE IIPOMEHH Ha CPEIHNTE FOIHIIHY TeMIepaTypu
u Banexure, noiaydeHn ¢ RCM LMDZ-regional, 6a3upan Ha rnobainaute mogean GCM ECHAM u GCM IPSL 3a

cueHapuute A1B u Bl

Temneparypa (°C)
Mopuen 1961/1990 2021/2050 B1 2021/2050 A1B
RCM LMDZ-regional / GCM ECHAM 10.63 11.87(+1.25) 12.41 (+1.78)
RCM LMDZ LMDZ-regional / GCM IPSL | 8.5 11.31 (+2.81)

Bausexu (mm/day)

RCM LMDZ LMDZ-regional / GCM | 1.50 1.41 (-0.09) 1.52 (+0.02)
ECHAM
RCM LMDZ LMDZ-regional / GCM IPSL | 2.05 1.91 (-0.14)
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®@ur. 4. 19. [Ipomenn Ha Temreparypara (BisBo, °C) W Ha Bajexute (BIICHO, mm/day), cHMyTupaHH C
peruonanuust mozaen (RCM) LMDZ-regional (2001/2050 - 1951/2000). B roprara uact ca MOKa3aHU
pe3yJTaTuTe OT CUMYJIAIUKUTE C PETHOHAIHUS MOJieN Ha Ga3ara Ha riobanuust moaen (GCM) ECHAM-MPI, a

nony — Ha 6asata Ha riobanuaus mojaen (GCM) IPSL

Prec annual LWDE
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Ilo mpoexra CECILIA*® ca U3BBPIIBAHN EKCIIEPUMEHTH C TJI00aTHMS KIUMaTU4eH
mozen ECHAMS/MPI-OM wu perunonanuus knumatudeH mojen REMOS.0 3a moxenupane Ha

Temneparypara u Banexure B FOrousrouna EBpomna 3a nepuoaa 2021-2050 r. Pesynrarute 3a

OYaKBaHUTEC MPOMCHHU B CPCAHOIOJUIIHUTE W CE30HHHUTC CTOMHOCTH Ha JABaTa KIMMaTHUYHH
eleMeHTa ca mnokazaHu Ha ¢ur. 4.20, dur. 4.21, ¢ur. 4.22 u ¢ur. 4.23. Te nokassar

HapacTBaHe Ha cpegHoroauIHuTe Temneparypu ¢ ot 1.0°C-1.5°C mpe3 3umata 1 npoJieTTa u ¢

1.5°C-2.0°C mpe3 nsaTOTO W eceHTa B cpaBHeHHe c mepuonma 1961-1990 r. Haii-romsmo

HaMaJIeHHE Ha BaJIeXUTe ce oyaksa npe3 JIToTo (¢ oT 10% 1o 30%), a 3MMHUTE BaJIEXKHU CYMHU

ce oyakBa Ja ca ¢ 10 10 % mno-roiemu B cpaBHEHUE ¢ pedepenTHus nepuoa 1961-1990 r.

> Wsmounuk: CECILIA, 6FP, 2006. (www.cecilia-eu.org/)
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ECHAMS5/MPI—-0OM REMOS5.0
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®ur. 4. 20. [Ipomenn (B °C) Ha cpennara rogumua Temneparypa ¢ GCM ECHAMS/MPI-OM u ¢ RCM
REMOS5.0 3a mepuona 2021-2050 r. cnpsimo nepuona 1961-1990 r.

Spring (MAM) Summer (JJA)
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®@ur. 4. 21. IIpomenu (B °C) Ha ce3oHHMTE Temneparypu ¢ RCM REMOS5.0 3a nepuona 2021-2050 r. cnpsimo
neprona 1961-1990 r.
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Relative change of annual precipitation for 2021-2050 [%]
Reference: 1961—1990

ECHAM5/MPI—0OM REMOS5.0
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@ur. 4. 22. [Ipomenn B cpepHoromumanTe Bajexu (B %) c GCM ECHAMS/MPI-OM u ¢ RCM REMOS.0 3a
nepuoga 2021-2050 r. cupsimo nepuoga 1961-1990 r.

Relative change of seasonal precipitation in REMO for 2021-2050 [%]
Reference: 1961—1990; model resolution: 0.22 deg.

Spring (MAM) Summer (JJA)
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@ur. 4. 23. IIpomenn (B %) Ha cezonHuTe Banexu ¢ RCM REMOS.0 3a nepuoza 2021-2050 r. cnpsiMo neproza
1961-1990 r.
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Ovba2apcKama UKOHOMUKA OM KIUMAMUYHUNLE NPOMEHU

Ilo cpmys NpoeKT ca M3BBPUIEHH U CUMYJALUU C PETMOHAIHUSA KIMMAaTH4YE€H MOJET
ALADIN 3a oyakBaHHTE MPOMEHU HA TEMIIEpaTypara U Bajexxute KbM kpas Ha XXI B. (¢dur.
4.24, ¢ur. 4.25). EkciepiuMEeHTUTE TIOKa3BaT MOBUIIIABaHE HA CPETHOTOHUIIHATA TEMIIEpaTypa
B U3BBHIUIAHMHCKUTE YacTH Ha cTpaHata ¢ okosno 3.8°C-4.0°C. Ilpu cpeaHOroauuIHuTe
BAJIKU C€ O4YakBa HamasieHue B 3amnajaHa bwarapus ¢ okosno 10%, a HamanenueTo B M3Touna
bwarapus ce ouaksa ga 6be mo-rossmo (¢ 15-20%).
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@ur. 4. 24. TIpomenu xkpM Kpast Ha XXI B. Ha cpegHoroaumHara Temreparypa (°C) crpsimo meproma 1961-1990
T., CHMYJIUpaHH ¢ peruoHanHus kiaumarndeH moaen ALADIN.
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®@ur. 4. 25. [Ipomenu kbM Kpast Ha XXI B. Ha CPEJHOTOJHUIIHOTO KOJMYECTBO Ha Bajiexute (B %) crpsmo
nepuoaa 1961-1990 r., cumynupanu ¢ peruoHanHus kmMmaTtrder mojen ALADIN
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Pesynarature or mnpoekra PRUDENCE, (Prediction of Regional scenarios and
Uncertainties for Defining EuropeaN Climate change risks and Effects), mokassar, uye kbM Kpas
Ha XXI B. 1sTHATA CyMa Ha BaJexXHTe 11e HaMmasee 3HaunTenHo B FOxua u Llentpanna EBporna,
a MHTEH3WBHUTE BaJIC)KH, KATO TE€3HM, KOUTO IMpEeAU3BUKaxa TOJIEMHUTE HABOJHEHHS MO PEKUTE
Hyna, En6a u Pona npe3 2002 r. Hampumep, Iie ce cIydBaT MO-4eCTO U Ie ObJaT IOPH I0-
uHTeH3uBHu.> B bovarapus crnen cpenata Ha 1990-Te TOAMHM TOAUITHUTE BAJICKU MOKA3BaT
TEHJCHIIUS KbM MOBHILIEHUE B MIOBEYETO palOHM Ha CTpaHaTa, KaTo Mpe3 MOCIEAHUTE TOAUHU
¥MMa TEHJICHIMS KbM 3a4eCTsIBaHE Ha CIy4yauTe C TUIUYHO IMPOJIETHO-JIETEH THUIl KOHBEKTHBHA
00JIA9HOCT C BAJICXKH OT JBXKJ, TPHBMOTEBUYHH OypHY U MOHSKOTA C BAaJICKH OT TP Mpe3 3SUMHH
Mecelr KaTo siHyapu U q)e]spyapn.55 MMa 3HaYnTEeNTHO YBEIMUYCHUE W HA CPEIHUs OpOil ITHU C
JIEHOHOIIHA cyMU Ha Bajexute Hag 100 mm c oxono 30% 3a nepuoaa 1991-2007r. crnpsimo
GasucHust mepuox 1961-1990 1.°° Cropex cumynmanuure 3a Hamara crpasa ¢ HadCM3 3a
cueHapuii A2 ce ouakBa B 0Ju3ko Obaere, 1o 2015 1., Banexxure npe3 TOIUIOTO MOIYroue 1a
Hamanear ¢ okoino 30% chopsmo knumaruyHata HopMma (1961-1990 r.), a mpe3 CTyAeHOTO
MOJIyTro/Iie HaMaJeHHEeTO Ja € 3HAYUTENIHO M0-ci1ado, KaTo 3a JEKEMBPH, MapT U HOEMBPH

57
BAJIC)KHHUTC KOJIMYCCTBA HaApaCTBAT.

4.2.2. OyaxkBaHN IPOMEHHM HA TeMIlepaTypara Ha Bb3AyXa H BajlexKuTe, 0a3MpaHu

Ha cuenapunte B IPCC ARS

3a menWTe HA HACTOSIUS AHAIU3 Ca OCHIIECTBEHW KOMMIIOTBPHH CHUMYJAIMU 3a
OYaKBaHUTE MPOMEHU Ha TeMmIepaTypure u Bajexkute mo uetupute RCP-cuenapus (RCP 2.6,
RCP 4.5, RCP 6 u RCP 8.5) na IPCC AR5 (2013/2014). Ilonydyenure pe3yaTratu ca
TeHEpUpPaHH C MOMOIITAa aHAIUTHYHUTE MHCTpYMEeHTH Ha Web-0asupanara wm3ciemoBaTencka
wiatpopma Climate Explorer wa Kpanckus MHCTUTYT 1o Mereoposiorusi Ha Hunmepiaumus
(KNM1).*® Vznonseanure HaGopu or mamau ca GCM: CMIP5 (full set) u GCM: CMIP5
extremes (full set), chOTBETHO 3a CpPEAHOTOMUIIHHUTE M CE30HHUTE CTOMHOCTH W 3a
excrpemunte croitroctn. CMIP5 (full set) e cv3manen npes Ilerara dasa na Climate Model
Intercomparison Project (CMIP5)® i acemGmmpa 42 rmoGamun Mozena, m3monssann B IPCC
AR5, TpsabBa na ce uma mpeaBUA, Y€ HE3aBUCHUMO OT OpOsi Ha pasNUYHUTE WHIUBUIYATHH
MojieH, Te ydacTBar ¢ eanakBa Texect B GCM: CMIP5S (full set). Eto 3amo, mopaau to-
MaJKusi Opoil Ha WHAMBUIyalHHTe Monenud B acemOiupanuss GCM: CMIPS (full set) 3a
cueHapuure RCP 2.6 u RCP 6 (B cpaBHeHue ¢ 6post Ha mojenute 3a cueHapuutre RCP 4.5 u
RCP 8.5), mosyueHuTe pe3yiTaTH 3a TAX ca C TO-TOJSIMa HECHTYPHOCT, OTKOJKOTO 3a

>* Uamouruxk: PRUDENCE, 2005. ( )

>> YU3MOYHUK: Alexandrov, V., (Red.), 2010. Klimatichni promeni, NIMH, BAN.

*® YsmouHuk: Bocheva, L., Gospodinov, I., Simeonov, P., Marinova, T., 2010. Climatological Analysis of the
Synoptic Situations Causing Torrential Precipitation Events in Bulgaria over the Period 1961-2007, Global
Environmental Change: Challenges to Science and Society in Southeastern Europe, Part 2, 97-108

*” M3mouruk: CLAVIER, 6FP (2006 — 2009). ( )

>% Byc. KNMI-The Climate Explorer analysing data ( )

*? smouruk: CMIP5 Coupled Model Intercomparison Project, WCRP World Climate Research Programme

% y13mouruk: Taylor K.E., R.J. Stouffer, G.A. Meehl (2012). An Overview of CMIP5 and the Experiment Design.In:

Bull. Amer. Meteor. Soc., 93, 485—498.
! Ysmouruk: IPCC, Fifth Assessment Report (AR5) ( )
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mean rcp85 regression temperature on co2eq85 2013-2100 Jan-Dec full CMIP5 ensemble
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cuenapunte RCP 4.5 u RCP 8.5.%% CesonnuTe CTOWHOCTH ca OCPEIHEHH W CE OTHACAT 3a
sumarta (DJF), mponerra (MAM), nstoto (JJA) u ecenra (SON). KiiumaruunuTe mpoeKkiuu u
M0 YETUPUTE CIEHApHUs 32 KIMMATUYHUTE MPOMEHIWBU MOKpUBAT TpU 20-TOIUITHU TIEpHOAA
(2016-2035 r., 2046-2065 1. 1 2081-2100 1.), KOETO € B CHOTBETCTBHE C BBH3IPUCTHS ITOAX0] B
IPCC ARS.

Nma mHOrO mMeroau 3a kapTorpadcko HpelNcTaBsHE HA PE3yIATaTUTE 3a OYaKBAHUTE
KIMMaTUYHUA TpoMeHu. Hall-upoko H3MOI3BaHUAT METOJ € KapTUTe Ja BU3YJIH3UpaT
paziukama 8 cmouHocmume Ha 0A0EHAMA KIUMAMUYHA NPOMEHIUBA MedHcOy 08a nepuooa
(pedepenten u Obment). Ilpu mpyr pa3mpoCTpaHEH METOJ BMECTO pa3jilKa B CTOMHOCTHTE
MEXy JIBa MEPUOJIa, KAPTUTE BU3YATH3UPAT JTMHCHHN U HEJIMHEHHU TPEHOBE 32 H3MEHEHHETO
HA CTOWHOCTUTE HA JaJeH KIUMATHYeH eJEMEHT MPOMOPIHOHAIHO Ha IMpPOMsSHATa Ha
KOHIICHTPAIMUTE HAa MAPHUKOBUTE Ta30Be KbM JMaZcH OBbACHl MEpPHOJ B 3aBHCHUMOCT OT
n30panus creHapuii. /[sere kaptu Ha ¢ur. 4.26 WIFOCTPUPAT PE3YJITATH OT MPUIOKEHUETO HA
TO3M MeTO/. Te MmoKa3BaT OCpeIHEHU TPEHIOBE 10 Hai-HeOmaronpusaTHUs crieHapuii RCP 8.5
(,,o0MuaiiHa MpakTUKa) 3a OYaKBaHUTE MPOMEHHU B Cpe/lHATa FOJIMIITHA TEMIIepaTypa Ha Bh3yXa
U Ha CPEJHOTOJIMIIHUTE CYMHU Ha BaJIeKUTE B peruoHa Ha bamkanute (Bki. bbiarapus) mpes
nepuoaa 2013-2100 r. B 3aBHCHMOCT OT KOHIIEHTpaIluuTe Ha mapHukoBuTe razose (CO, exB.).
OT TAX € BUIHO, Y€ IO TO3HW CIEHAPH Ce OYaKBa IMPe3 IMOCOUYCHUS IEPHO]] CTOMHOCTUTE 32
roguIIHaTa Temmneparypa aa Hapactar (¢ mexnay 0.5°C u 0.75°C), a 3a konmuvecTBara Ha
Bajiexxute na Hamansasar (¢ 10 0.05 mm/aen) nponopimonanuo Ha Beceku 100 ppm CO; (exB.)
KOHIICHTpAIlMX Ha TapHUKOBHU ra3zose 1o crieHapus RCP 8.5.

=

~ ) % e
-:D:Ijj:_ [Celsius/100ppm] I | | I I l I - [mm/dy/100ppm]
1 05 0 0.5 1 2 35 55 -1 -0.5-0.25-0.1-0.05 0 0.05 0.1 0.25 0.5 1
Ocpez[HeH TPEH/ Ha roavinHaTa TeMIieparypa OCpeZ[HEH TPE€HI HA TOAUITHUTE BAJICKH
(8 °C/100 ppm CO, exB.) (8 mm/nen/100 ppm CO, ekB.)

d

mean rcp85 regression precipitation on co2eq85 2013-2100 Jan-Dec full CMIP5 ensemble

®@ur. 4. 26. OvyakBaHu ocpenHeHeHH TpeHAoBe mo creHapus RCP 8.5 3a mepmoma 2013-2100 r. 3a mpoMeHHTE Ha

TeMIepaTypara U BaJE€XHUTE B 3aBUCHMOCT OT KOHIEHTPALMHUTE Ha MAapPHUKOBH ra3oBe (0 aceMOmupaHuTe HabOpU OT
nanan GCM: CMIP5 full set)

3a HacTOsIUS aHANMU3 € M30paH MBbPBUSAT METOJ, Thi KaTO pe3ylTaTUTe, MOKa3Ballu
pasnukuTe Mexnay pedepeHTHUs (0a3UCHMSA) MU KOHKPETHHMsS OBJeNl NMepHoja MO-JECHO ce
BB3IPUEMAT U UHTEPIPETHPAT OT KPAHHHUTE MTOTPEOUTEIH.

62
U3moyHuk: MNakK Tam.
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[TonyyenuTe CTOMHOCTH Ha aHATM3UPAHUTE MPOMEHIHMBHU (a0COMIOTHH cTOHOCTH B °C
1 mm/day, uir OTHOCHUTENTHH CTOMHOCTH B %) ca ocpenHeHu 3a TpuTe 20-TOMUIIHK TEPUOIa 1
3a YeTHpPUTE CIEHApHUs, KaTO C€ OTHACAT J0 OYaKBaHUTE IMPOMEHU CIPSAMO Oa3ucHUs
kimMmatiueH nepuonx 1961-1990 r. Kaprtute, wumocTpupaimy OYaKBaHUTE IPOMEHHU Ha
TEMIEPATypUTE W BaJIeKHUTE MPEACTaBAT MEAMAHHU CTOMHOCTHM Ha mpoMeHnuBuTe (50-51
NPOLIEHTWI Ha CTOMHOCTUTE) OT aceMOnupanute Habopu ot ganHu B GCM: CMIPS5 (full set).
[puxoBaHUTE PETMOHUM HA HIKOM OT KapTUTE IOKa3BaT, Y€ OYAKBAHUTE H3MEHEHHUS Ha
CPEIHUTE CTOMHOCTHU 32 CbOTBETHUS 20-TOQUILIEH IEPUOJ € IOl €HO CTaHIAPTHO OTKJIIOHEHHE,
CHpPSMO CpPEIHHUTE CTOMHOCTM Ha €CTECTBEHHTE KJIMMAaTHYHU KojeOaHWs Ha JajeHaTa
POMEHJIMBA TIPE3 [IEPHOJA, KOHTO ¢ U3MOMI3BaH KaTo GasHCeH 3a cpaBHeHHe . ToBa 03HAYaBa,
Yye IMPUXOBAHUTE PETHMOHM HMHIMKHUPAT IO-TOJISIMA HECUTYPHOCT 3a OYaKBAaHUTE MPOMEHH
Mopajy Mo-ToJsIMaTa eCTECTBEHAa BapuaOMIIHOCT Ha ChOTBETHHUS KIIMMaTH4EH eleMeHT. ToBa ce
OTHACA MPEeIU BCUYKO /10 BAIECKUTE, KOUTO CE XapaKTepU3UpaT C MHOTO MO-TOJIEMU €CTECTBEHH
KoJie0aHUsT BBB BPEMETO, B CPABHEHHE C €CTECTBEHHUTE KOJIeOaHHWsS Ha TemIeparyparta.
CTaTHCTHYECKOTO pasNpesiesieHe Ha CTOMHOCTUTE, MOJY4YeHHU 1Mo detupurte cueHapus (5%-
an, 25%-tun, meauanara, 75%-tan u 95%-THi) € MoKa3aHO Ha MPUIIOKEHHUTE TpaduKH 3a
BpPEMEBUTE CEpUH (IMHAMUYHUTE PEIOBE) M C€ OTHACS 3a Kpas Ha Beka (mepuoma 2071-2100
r.). Te3u rpaduku mpeacTaBsAT X0Ja HA OYaKBAHUTE IPOMEHU BbB BPEMETO Ha aHATU3UPAHUTE
npoMersiuBy nipe3 nenus nepuox 2013-2100 r. kato amomanuu cupsMo pedepeHTHHs
KinmaTudeH nepuoj 1961-1990 r.

[TbnHuST HAOOP OT U3TOTBEHUTE 3a IEJIUTE HAa aHaIN3a KapTH U rpaduku 3a OYaKBaHUTE
IPOMEHU Ha TeMIlepaTypUTe M Balle)KHTe 3a TpuTe Obaemu mnepuoga mo yerupute RCP-
cuenapus Ha IPCC ARS na 6a3ara na GCM: CMIPS5 (full set), e npencrasen B [Ipunoxenue Ne
4.2. Twii kato pe3yararute, nomydenu mo cueHapuute RCP 2.6 u RCP 8.5 3a nepuogute 2016-
2035 r. n 2081-2100 r. ouepraBaT NOTEHIIMAIHHUS IMANla30H (M HECUT'YPHOCT) HA OCPEHEHUTE

JaHHW 3a OYAaKBAHWUTC IMPOMCHH, B TCKCTAa Ca BKJIIOUCHU KapTH CaMO 3a IIOCOYCHUTC JBa
nepuoaa U ABa CucHapusl.

4.2.2.1. OyakBaHu IPOMEHH HA TEMIIEPATYpPATAa HA Bb31yXa

Cpeonozoouwna memnepamypa. B 3aBucumoct ot usnonsBanus cuenapuit (RCP 2.6,
RCP 4.5, RCP 6, RCP 8.5) u xoukpetaus 0naemni nepuon (2016-2035 r., 2046-2065 r., 2081-
2100 r.) ce ouakBa CTOMHOCTUTE Ha CPEIHOTOJMIIHATA TEMIEpaTypa Ja ca MO-BUCOKU C OT
1.0°C ngo 7.0°C B cpaBHeHue c Te3u mpe3 OasucHus nepuoxa (1961-1990 r.). Haii-ronemu
npomenu (moumeHue ¢ ot 5°C mo 7°C) Gmxa HACTHIWIM KbM Kpasi Ha BeKa, aKO C€ M3ITbIHH
cueHapuar RCP 8.5, npu koiTo emucuuTe M KOHLEHTPALMWTE HA MAapHUKOBHUTE Tra3oBe U
aepo30JINTe HENpeKbcHATO ce ypennyaBaT. [lo ontumuctuunus creHapuii RCP 2.6
NOBMIIABAHETO HA TEMIIepaTyparTa 0 Kpas Ha Beka HiAMa jaa e ¢ noseye oT 2°C (¢ur. 4.27). o
cuenapuure RCP 4.5 u RCP 6 ouakBaHOTO NMOBMIIIEHHE HAa CPEIHOTOIUIIIHATA TeMIIepaTypaTa
nipe3 2081-2100 r. mie e ¢ okono 3.0°C — 4.0°C.

63
U3moyHuk: MNakK Tam.
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OuakBanu npomenn 3a nepuoaa 2016-2035 OuakBanu npoMeHu 3a nepuoga 2081-2100r.

Cuenapuii Ha IPCC ARS: RCP 2.6

mean rcp26 temperature 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble mean rcp26 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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Cuenapuii na [IPCC ARS: RCP 8.5

mean rcp85 temperature 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble mean rcp85 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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@ur. 4. 27. OyakBaHM IPOMEHHU Ha CPEIHOTOAUIIIHATA TEMIIEpATypa

@ur. 4.28 wumocTpupa BpEMEBHUTE CEPHUM M CTAaTHMCTUYECKOTO pas3npeieiieHHe Ha
CTOMHOCTUTE 3a O4YakBaHMUTE IpoMeHu 3a nepuoja 2013-2100 r. Ha cpegHoroxuuIHaTa
Temreparypa Ha Bb3ayxa no yerupute RCP-ciienapus, a ¢ur. 4.29 u ¢ur. 4.30 — croitHOCTHTE
32 OYaKBaHHUTE NMPOMEHH ChOTBETHO Ha CPEAHOTOJMIIHUTE MUHMMAJIHHU M CPEIHOTOAMIIHHUTE
MaKCHUMaJTHH TeMiiepatypu. OuakBa ce KbM Kpas Ha BeKa MOBHIIEHHETO HA CPEIHOTOUIITHUTE
MHUHHMMAaJIHHA ¥ Ha CPEeHOTOJUIIHUTE MAaKCUMAJIHU TeMIepaTypu Aa Bapupa Mexnay noj 2.0°C
(o cuierapuss RCP 2.6) u 6.0°C (mo criienapust RCP 8.5).
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Temperature change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 28. OuakBanu npomenu mo pasauunu cienapun Ha IPCC ARS (full CMIP5 ensemble) na
CpeIHOTO/IMIIIHATA TeMIlepaTypa Ha Bb3ayxa B beirapus ot 2013 no 2100 r. cpsiMo pedepeHTHHS CTaHAapTeH
KkinMatudeH neproxn 1961-1990.

HoacHenue KbM 6CUYUKU zpad)uku Ha epemesume cepuu

Ha epagukama: TvHKUTE IMHUM Ha TpaduKaTa CHOTBETCTBAT HA BCEKH €IWH OT

aceMOJIMpaHUTE HWHAMBUAYAJHU KIMMAaTUYHA MOJEIM 32 BCEKH OT 4-T€ CLEHapus.
JleGenuTe TMHUM CHOTBETCTBAT HA OCPEAHEHUTE (aceMOJIMpaHn) JaHHU OT M3MOJI3BAHUTE
MOJIEJIN 33 BCEKH €JUH OT 4-Te CLieHapusl.

Omoscno na epagukama: TIpOUEHTHIM Ha BCEKH HA0Op OT JaHHU 32 CHOTBETHUS
cueHapuit (cpenno kpMm mepuona 2071-2100 r.). [IpaBobreanunure obxBamar ot 25-s

MPOLEHTWI 10 75-s1 TMpOUEeHTWI. BepTUKanHWTe JMHHUKM OTTOpe M OTAONY Ha
MPaBOBI'BIHULUTE TOKA3BaAT OT 5%-Tui 10 95%-Tri1. XOpU30HTAIHATA JTUHUS, TPECHYaIla
MPaBOBI'BIHUIUTE, TOKa3Ba MeauaHata (50%). 25-THSAT TPONEHTHI € CTOWHOCT, MpH
K0sATO 25% OT HaHHHWTE MMAaT MO-HUCKU CTOMHOCTH, a 75% OT JaHHHTE MMaT MO-BHCOKH
cToiHOCTH. MennaHara € CTOMHOCTTA, CIIPSIMO KOSITO JAHHUTE ca pa3npeAesieHd MOPaBHO:
50% oT gaHHWTE MMAaT MO-HUCKH CcTOMHOCTH, a 50% OT MaHHHUTE HMAaT I10-BHCOKH
CTOMHOCTH. 75-THUSIT IPOLEHTHI € CTOMHOCT, pH KOoATO 75% OT JaHHWUTE UMAaT MO-HUCKHU
CTOMHOCTH, a 25% OT JaHHHUTE UMAT IT0-BUCOKH CTOMHOCTH.
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Tmin change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 29 OuakBanu npomeHu Mo pasnuubn cuenapun Ha IPCC AR5 (full CMIP5 ensemble) wa
CpeJHOTO/IMIIIHATA MUHMMAJIHA TeMIlepaTypa Ha Bb3ayxa B bearapust ot 2013 mo 2100 r. cnpsimo pedepeHTHUS
KIuMatudeH nepuon 1961-1990 r.

Tmax change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 30. OuakBanu mpoMeHn mno paznudad ciueHapun Ha IPCC AR5 (full CMIP5 ensemble) wa
CPeHOTOMIIHATa MAKCUMAJIHA TeMIlepaTypa Ha Bb3ayxa B buarapus ot 2013 mo 2100 r. cripsmo pedepeHTHuUs
CTaHIapTeH KiuMatuieH nepuos 1961-1990

Ce3onnu munumaninu u maxcumannu memnepamypu. (OdakBa Cce€ CpPEIHUTE
MUHHMMAJIHU TeMOepaTypu mpe3 3uMata npes nepuoaa 2016-2035 r. na ce nosumar ¢ ot 1.0°C
— 1.5°C mo cuenapust RCP 2.6, a mo cuenapust RCP 8.5 — ¢ g0 2.0°C B CeBepna boearapusi.

KbM kpas Ha Beka nopwuireHueTo mo cruenapus RCP 2.6 me 6wv1e ¢ g0 2.0°C, a mo cuenapus
RCP 8.5 — ¢ no 4°C — 5°C. IIpe3 nATOTO MOBUIICHHETO HAa MUHUMAIHUTE TEMIIEPATypH Ce
ouakBa Jia 0b/1e B muamna3ona ot 2°C g0 3°C (mo ciienapus RCP 2.6 3a mepnoma 2016-2035 1.)
10 5°C — 7°C (3a mepuoma 2081-2100 r. mo crienapust RCP 8.5). ITo ocrananute 1Ba ClieHapHst
(RCP 4.5 u RCP 6) noBuimieHneTo KbM Kpas Ha Beka ce odakBa ja Onae mexnay 3°C m 4°C.
Our. 4.31, ¢ur. 4.32, ¢ur. 433 u ¢ur. 4.34 wirocTpupar OYAKBAHHTE NPOMEHU Ha
MUHUMAaJTHATE TEMIIEPATYPH.
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OuakBaHu npoMenu 3a nepuoaa 2016-2035 OuakBaHu nMpoMeHu 3a nepuoaa 2081-2100 r.
Cuenapuii na IPCC ARS5: RCP 2.6
mean rcp26 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp26 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP 8.5
mean rcp85 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp85 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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®@ur. 4. 31 OgakBaHN NPOMEHH HA CPEIHUTE MUHUMAIIHHA TEMIIEpaTypH IIpe3 3uMaTa

Tmin change Bulgaria Dec-Feb wrt 1961-1990 full CMIP5 ensemble
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PeweHus 3a

@ur. 4. 32. OuakBanu npomeHu mo pasnuyau cueHapuu Ha IPCC ARS (full CMIP5 ensemble) na cpenuute
MHUHHAMAJIHHA TeMIIepaTypu Ipe3 3uMarta B bbarapus or 2013 go 2100 r. cupsiMo pedepeHTHHS cTaHIapTeH

xkaumatudeH nepuoxa 1961-1990.

E



Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6
6bﬂzapcmlma UKOHOMUKaA om Kiiumamuunume npomenu

OuakBanu npoMenH 3a nepuoga 2016-2035

Cuenapuii na [IPCC ARS5: RCP2.6

mean rcp26 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble

S

OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.

mean rcp26 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIPS ensemble
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mean rcp85 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIPS ensemble
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®@ur. 4. 33.0uakBaHy MPOMCHH Ha CPETHUTE MHHUMAIHU TEMIICPATYPH MPE3 JISITOTO

Tmin change Bulgaria Jun-Aug wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 34. OuakBanu npomenu mo pasauunu cienapun Ha [PCC AR5 (full CMIP5 ensemble) wa cpennure
MUHUMAJTHH TeMmIepatypu mpe3 JsaToto B bearapus ot 2013 mo 2100 r. cnpsmo pedepeHTHUS CTaHIApTECH

kauMatudeH nepuoxa 1961-1990

ITo cuenapust RCP 2.6 nipe3 nmepuoaa 2016 - 2035 1. ce ouakBa cpeIHUTE MAaKCUMAJIHU

TemIeparypu rnpe3 3uMata aa ce nosumar ¢ ot 1.0°C — 1.5°C, a no cuenapust RCP 8.5 — ¢ 1o
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2.0°C. 3a nepuoga 2081 - 2100 r. MOBUIIEHHETO HAa CTOMHOCTUTE HA CHIINMS IMOKa3aTel € B
nuanazoHa ot 1.5°C mo 2.0°C 3a cuenapus RCP 2.6. Ilo cuenapus RCP 8.5 ouakBanoTto
HapacTBaHE JI0 Kpas Ha BeKa Ha MaKCUMaJIHHUTE 3UMHHU TemmepaTypu € ¢ ao 5°C — 7°C B
KpaiinynaBckute Hu3mHM ¥ oT 4°C no 5°C 3a ocraHamata 4acT oT cTpaHara. CpemHuTe
MaKCHMAaJIHHU TEeMIepaTypu Mpe3 JIATOTO 1€ Ce MOBUIIAT C OIIe M0-BUCOKU CTOMHOCTHU CIIPSMO
te3n mnpe3 mnepuoda 1961-1990 r. OuakBaHOTO TMOBUILEHHWE HA JIETHUTE MaKCUMAaIHU
temriepatypu 3a nepuoaa 2016 - 2035 r. e ¢ 2.0°C — 3.0°C u no nBara cuenapus. Ksm kpas Ha
XXI B. NOBUILIEHUETO HA CPEAHUTE MAKCUMAIIHU JIETHU TeMIiepaTypu 1o cueHapust RCP 8.5 me
ob1e ¢ 5.0°C — 7.0°C mo YepHomopckorto kpaiidpexue u ¢ 7.0°C — 9.0°C BBB BBTpPEIIHOCTTA
Ha crpanata. [lo cuenapuss RCP 4.5 o4akBaHOTO MOBHUIIEHWE HA CPEHUTE MAKCUMAJHUTE
3UMHH TeMIiepaTtypu KbM Kpas Ha Beka € ¢ 2.0°C — 3.0°C , a o cuenapus RCP 6 e ¢ 3.0°C —
4.0°C. IloBumieHneTo Ha MaKCUMAaJTHUTE JIETHU Temreparypu o cuenapus RCP 4.5 e mexny
3.0°C u 4.0°C o YepHnomopuero, a octanaiara gact ¢ ot 4.0°C mo 5.0°C. Ilo ciienapust RCP 6
OYaKBAHOTO MOBHIIEHUE HA CPETHUTE JIETHU MAaKCUMAIHU TEMIIEpaTypH 3a CHIIHS MEPHO/I € C
4.0°C — 5.0°C B KpaiinynaBckuTe HU3MHH, a B OCTaHajara 4acT Ha ctpaHara ¢ oT 5.0°C mo
7.0°C. ®ur. 4.35, ¢ur. 4.36, dur. 4.37 u ¢ur. 4.38 moka3Bar OYaKBAaHUTE IMPOMEHHU Ha
CPEeIHUTE MAKCUMAIIHU TeMIIepaTypH.

OuakBanu npoMenu 3a nepuoaa 2016 - 2035  OuaxkBanu npomMeHu 3a nepuoaa 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP 2.6

mean rcp26 Tmax 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp26 Tmax 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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Cuenapuii na [IPCC ARS: RCP 8.5

mean rcp85 Tmax 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp85 Tmax 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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@ur. 4. 35. OyakBaHM IPOMEHH HA CPEAHUTE MaKCUMAJIHU TEMIICpATypH Ipe3 3uMaTa
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Tmax change Bulgaria Dec-Feb wrt 1961-1990 full CMIP5 ensemble
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®@ur. 4. 36. OuakBanu npomenu mo pasmuynau cueHapuu Ha [PCC ARS (full CMIPS ensemble) na cpemmwnte
MaKCHUMallHH TeMIlepaTypu mpe3 3uMata B bearapus ot 2013 mo 2100 r. cupsmo pedepeHTHHsS CTaHAapTeH

kuMartudeH nepuox 1961-1990.

OuakBanu npoMeHu 3a nepuoga 2016-2035 OuakBaHu npoMeHu 3a nepuoaa 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 Tmax 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp26 Tmax 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5
mean rcp85 Tmax 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp85 Tmax 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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®@wur. 4. 37. OyakBaHU MPOMECHHU Ha CPETHUTE MAKCHMAIHU TEMIICPATYPH MPe3 JIATOTO



Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6
6bﬂzapcmlma UKOHOMUKaA om Kiiumamuunume npomenu

Tmax change Bulgaria Jun-Aug wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 38. OuakBanu npoMenu mo pasauunu cieHapun Ha [PCC AR5 (full CMIP5 ensemble) na cpeanute
MaKCHMaJIHH TEeMIIepaTypH mpe3 JaToTo B bbarapus ot 2013 mo 2100 r. cnpsmo pedepeHTHUS CTaHIapTCH

kuMartudeH nepuox 1961-1990.

[Ipe3 mpexoaHuTe Ce30HU (IIPOJIET U €CeH) CHI0 €€ OYaKBa MOBUIICHUE HA CPEIHUTE
MUHUMAJTHA ¥ CPETHUTE MAaKCUMATHHU TEMIIEPATypH, KaTo Mpe3 €CeHTa TOBa IMOBUIIICHHUE € T10-
roJSIMO B CpaBHEHHE C mposierTa. [IOBUIICHHETO Ha CPETHUTE MUHUMAIHHA TEMIIEpaTypH Mpe3
npoJierta 3a nepuoga 2016-2035 r. ce ouaksa 3a cuenapuute RCP 2.6 u RCP 8.5 na 0bae
mexay 1.0°C — 1.5°C. Jlo kpast Ha BeKa MOBUIICHUETO HA CPEIHUTE MUHUMAITHU TEMIIEPaTypH
npe3 nposierra mo creHapus RCP 2.6 me 6bae ¢ 1.5°C — 2.0°C. a o cuenapust RCP 8.5 mie
ob1e ¢ 5.0°C — 7.0°C. OuakBa ce HapaCTBAaHETO HA CPEIHUTEC MAKCUMAITHH TEMIICpaTypH IMpe3

€ceHTa J1a 0bJe Hal-roasiMo KbM Kpas Ha Beka. [lo cuenapus RCP 8.5 — ¢ ot 4.0°C no 5.0°C
no YepHomopckoTo kpaitopexxue u FOrousrouna beiarapus, a BbB BTPEIIHOCTTA HA CTpaHaTa
¢ ot 5.0°C go 7.0°C . @ur. 4.39, dur. 4.40, dur. 4.41, Dur. 4.42, Dur. 4.43, Our. 4.44,
@Our. 4.45, dur. 4.46, mokazBaT OYaKBaHUTE MPOMEHU HA CPEAHUTE MUHUMATHU U CPEIHUTE
MaKCHUMAaJIHU TEMIIepaTypH Tpe3 IPOJIETTa U JIATOTO.

OuakBaHu NpoMeHH 3a nepuoaa 2016-2035 OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.
Cuenapuii Ha IPCC ARS: RCP2.6
mean rcp26 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp26 Tmin 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp85 Tmin 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble
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®ur. 4. 39. OuakBanu OPOMCHU Ha CPECAHUTEC MUHUMAJIHU TEMIICPATYPHU NPE3 IMPOJICTTA

Tmin change Bulgaria Mar-May wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 40. OuakBanu npomenu mo pasnuunu cienapun Ha IPCC AR5 (full CMIPS ensemble) wa cpeanure
MHUHHMAJIHHA TeMIeparypu npe3 npojerta B bwirapus ot 2013 mo 2100 r. cnpsiMo pedepeHTHHSI cTaHapTeH
KiauMaTrieH nepuoj 1961-1990

OuakBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.
Cuenapuii Ha IPCC ARS: RCP2.6
mean rcp26 Tmax 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp26 Tmax 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble

N

foetsiue [T [T T (cesiue]

2-15-1-05005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 Tmax 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble

<

mean rcp85 Tmax 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble

AN RN

[Celsius] [Celsius]

2-15-1-050051152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

®@ur. 4. 41. OyakBaHM IPOMEHHU HA CPEIHUTE MAKCUMAIIHU TEMIICPATypH IPe3 MPOJICTTa

Tmax change Bulgaria Mar-May wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 42. OuaxBanu npomMeHu no pasnuynu cueHapud Ha IPCC ARS (full CMIP5 ensemble) Ha cpennute
MaKCHMaJlHH TeMIepaTypH mpe3 nposierta B bbarapus ot 2013 mo 2100 r. cripsaMo pedepeHTHHS cTaHIapTeH

kuMatudeH nepuox 1961-1990.

OuakBanu npomenu 3a nepuona 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble

55%&5 -

BT [ [T ... BT [ [ [T ..

2-15-1-050051152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

mean rcp26 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble

<

mean rcp85 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble

NN 2

[Celsius]

[Celsius]
2-156-105005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

@ur. 4. 43. OuakBaHU IPOMEHU Ha CPCIAHUTEC MUHIMATHHA TEMIIEPATyPH MPE3 €CCHTA

Tmin change Bulgaria Sep-Nov wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 44. OyakBaHU NMPOMEHU 10 pasnuynu cueHapuu Ha IPCC ARS (full CMIP5 ensemble) na cpennure
MUHHMAJIHA TeMIepatypu mpe3 ecenta B bouarapus ot 2013 mo 2100 r. copsMo pedepeHTHUs] CTaHAapTeH

KauMaThueH nepuoj 1961-1990

OuakBanu npomenu 3a nepuona 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 Tmax 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble

W%

BT [ [T .. BT [ [TTT .

2-15-1-05005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5§ 7 9 11

mean rcp26 Tmax 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 Tmax 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble mean rcp85 Tmax 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble

L
1
MJ\ s
BT [ [T T T .. BT [ [T .
2-15-1-05005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

@ur. 4. 45. OyakBaHU IPOMEHU HA CPEIHUTE MAKCUMAITHU TEMIICPATYPH IPE3 €CCHTA

Tmax change Bulgaria Sep-Nov wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 46. OuakBanu npomenu no pasziauunu cierapun Ha [IPCC ARS (full CMIP5 ensemble) na cpennute
MaKCHUMallHH TeMIlepatypu mpe3 eceHTa B bemrapus ot 2013 o 2100 r. cpsamo pedepeHTHUS cTaHAapTEeH
kuMatuaeH nepuox 1961-1990.

B 0606H_ICH BUJ OYAKBAHUTC TMPOMCHU Ha CPpCAHOTOAUINHUTE HU CC30HHUTC
temneparypu 3a tpute nepuoga no RCP cuenapuure Ha IPCC ARS ca npeacraBeHu B TalJI.

4.6:

Tabua. 4. 6. OyakBaHM MPOMEHU Ha CPEIHOTOJUINHUTE W CE30HHHUTE TEMIIEPaTypH B CpaBHEHHE C peepeHTHHS
kiuMatudeH neprox (1961-1990 r.) mo RCP-cuenapunrte Ha [IPCC AR 5

JlMana3oHu Ha OYAKBAHU MPOMEHH HA CPEHOTOUIIHNTE U Ce30HHUTE TemmepaTypu (AT)

Iepuon/
CHeH?I)’Ig‘C Cp.roa. 3uma IIpoJser JsaTo Ecen
ZT% (Jan-Dec) (Dec-Feb) (Mar-May) (Jun-Aug) (Sep-Nov)
(AT) (°C) min max min max min max Min max

@) @ ©) Q) ®) (6) Q) ®) © (10)
2016-2035r.

+1.5-2.0, +1.0-1.5, +1.0-1.5,
RCP2.6 +1.0-15 +1.0-1.5 +152.0 +1.0-1.5 +152.0 +1.5-2.0 +2.0-3.0 +1.0-1.5 +1.0-1.5
+1.5-2.0, | +1.5-2.0, +1.0-1.5,
RCP4.5 +1.5-2.0 +10-15 +10-15 +1.0-1.5 +152.0 +1.5-2.0 +2.0-3.0 +1.0-1.5 +1.0-1.5
+1.5-2.0, +2.0-3.0,
RCP6 +10-15 +1.0-1.5 +1.0-1.5 +1.0-15 +1.0-1.5 +1.5-2.0 +1520 +1.0-1.5 +1.0-1.5
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RCP8.5 +1.5-2.0 :jgig +1520 | +1.0-15 | +1520 | +1520 | +20-30 | +1.0-15 | +1.0-15
+1.0-15, +1.0-15, | +1.0-15, +1.0-15, +15-2.0,

Huanazon: | o 500 | s1eog | FLOLE | LU0 [ 41520 | DU | 410-05 | +10-15
2046-2065 r.

+2.0-3.0,

RCP2.6 +1.5-2.0 +1520 | 1520 | #1520 | +1520 | +2080 | +2030 | +1520 | o0

+2.030,
RCP4.5 +2.0-3.0 #2030 | 2080 | [T 0 | 420-30 | +2030 | 3040 | +2030 | +20-30
+2.030, +3.0-4.0,
RCP6 +2.0-3.0 #2030 | 42080 | [T | 42030 | 42080 | DT | 4230 | +20-30
+3.0-4.0, | +3.0-4.0, +2.0-30,

RCP8.5 +3.0-4.0 2030 | +2080 | T2030 | +30-40 | 43040 | 44050 | T 7 | +3.0-40

[ ) +1520, | 1520, | 1520, | +1520, | +20-30, | +2.0-30, | +1.5-20, | +1.5-2.0,

HATAZOH: +3.0-4.0 +30-40 | +3.0-40 | +2.0-30 | +3.0-40 | +30-40 | +4.0-50 | +3.0-40 | +3.0-4.0
20812100 .

+2.03.0

RCP2.6 +1.5-2.0 +15:20 | #1520 | #1520 | +1520 | +2080 | +20-30 | +1520 | o>

+3.0-4.0, +3.0-4.0, +3.0-4.0,

RCP45 20430 +20-30 | #2080 | 42030 | +20-30 | 43040 | U | 48040 | Sl

+3.0-4.0, +4.050, +3.0-4.0,

RCP6 +3.0-4.0 030 | T3040 | +2030 | +30-40 | 43040 | T V| 48040 |

+5.0-7.0, +5.0-7.0, +5.0-7.0, | +5.0-7.0,

RCP8S 4050 050 om0 | MO0 | sos0 | 070 | 47090 | +a0s0 | P00

namasons | L5320, +1520, | 1520, | +152.0, | #1520, | +20-30, | +2.0-30, | +1.5-2.0, | +2.0-3.0,

: +4.0-5.0 +4.0-5.0 +5.0-7.0 +4.0-5.0 +4.0-5.0 +5.0-7.0 +7.0-9.0 +5.0-7.0 +5.0-7.0

RCP-min +1.0-15 +10-15 | +1.0-15 | +1.0-15 | +1.0-15 | #1520 | #2030 | +1.0-15 | +1.0-15

RCP-max +4.0-5.0 +4050 | +50-7.0 | +4050 | +50-7.0 | +5.0-7.0 | +7.090 | +5.0-70 | +5.0-7.0

4.2.2.2. OyakBaHu POMEHHU Ha BaJIeKUTe

OuakBa ce /1a HacTBIST MPOMEHU KAKTO B CPEIHOTOAMIIHUTE BAJIEKHU KOJIMYECTBA,
Taka ¥ B CE30HHUTE UM KOJIMYECTBA CIIPSIMO O0a3MCHUAT KIMMAaTHYCH MEPUO. 3a pa3inka odade
0T TeMIepaTypara, Ipy KOATO OOIIUAT TPEHA € KbM MOBUIICHHE, TPOEKTUPAHUTE TPOMEHH Ha
BAJIEXHUTE Ca PAa3HOINOCOYHM B 3aBUCHMOCT OT naneHust RCP-cuenapuii U KoHKpeTeH Obaeny
nepuos. Taka Hanpumep 3a nepuoga 2016-2035 r. mo cuenapus RCP 2.6 ce ouakBa
yBenmuueHue ¢ okono 10% Ha cpenHoroammHata cyMa Ha Banexutre B (CeBeposamnanHa
bearapus u cbCc ChUIMS MPOLEHT HamMalleHWE B OCTaHajJaTa 4acT Ha crpaHara. [lo cbiug
CleHapuil KbM Kpasi Ha BeKa Ce 04aKBa JIEKO [TOBUIIIEHNE HAa CTOMHOCTUTE Ha MOKa3aTess 3a Mo-
rojsiMaTa 4acT OT CTpaHara, ¢ M3KJIIOYEHHE Ha Hal-Io)kKHHUTe yacTH Ha 3amagHa u Cpeana
bearapus. Kato msmo mo To3um crieHapuii HE ¢€ O4akBa IIPOMEHUTE B CTOMHOCTUTE Ha TO3H
MoKa3aTeln Ja HaIXBBPJIAT €IHO CTaHJAApTHO OTKJIOHEHHUE CIPSIMO €CTECTBEHUTE UM KOJIeOaHMUs,
xapakTepHu 3a pedepentHus nepuoj (1961-1990 r.). Ilo cuenapuss RCP 8.5 mpe3 nepuona
2016-2035 r. ce oyakBa yBeIMYEHHE HA CPETHOTOAMIIHUTE BAIEKH B MOYTH IsyIaTa CTPaHA C
okoso 10%, ¢ u3kiIoueHne Ha Hail-tokHaTa i nepudepus. [lo kpas Ha Beka o0aue MO ChIIMA
ClLIEHapuil c€ OYaKBa HaMaJICHHE Ha CPEJHUTE CTOMHOCTU Ha mokaszatens ¢ mexay 10 n 20%.
[To ocrananure aBa cueHapus (RCP 4.5 u RCP 6) cpmio ce oyakBa B kpast XXI B. ronuurHute
Bajie’ku a Hamanesat ¢ 10 10%. dur. 4.47 u ¢ur. 4.48 wirocTpupaT o4akBaHUTE IPOMEHU Ha
CPEIHOTOIUIITHUTE BAJICKH.
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OuakxBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npomeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 relative precipitation 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble mean rcp26 relative precipitation 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
N =
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 relative precipitation 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble mean rcp85 relative precipitation 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
=
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@ur. 4. 47.OyakBaHU IPOMEHH Ha CPEJAHUTE TOMUIITHK BasexH (%)

Relative Precipitation change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 48. OyakBanu npomMeHu 1o pasmmunu cueHapun Ha IPCC ARS (full CMIP5 ensemble) na cpennure

rogumHN  Bajexu (%) B bearapus ot 2013 go 2100 r. cupsiMo pedepeHTHHS cTaHIapTeH KIMMAaTHIeH MepHo.
1961-1990.
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[To oTHOIIEHWE HA MPOMEHUTE B CpPEeIHUTE KoimudecTBa Ha 3uMHHTE Banexu (DJF)
ouakBaHusTa 1o cueHapuss RCP 2.6 ca te na ca noseue ¢ okoino 10% B msuiata crpana, ¢
HW3KJIIOYEHUE Ha IOro3amaJHuTe M YacTH, 3a KOUTO ce odakBa HaMaieHue ¢ okono 10%. Ilo
cuenapus RCP 8.5 npes nepuona 2016-2035 r. ce ouakBa yBenuueHue ¢ okoio 10% B usiara
CTpaHa, U TEHJCHIIMS KbM HaMalleHue B torozanajguute i yactu ¢ 10%. KbM kpas Ha Beka 1o
ChIIMA CUECHAPUM 3UMHUTE BaJIeXkKH I11e HaMalesT ¢ okosio 10% B nsnara ctpana. [lo cuenapus
RCP 4.5 npoMeHnTe Ha CTOWHOCTUTE Ha IMOKa3aTelsl ca Moja00Hu Ha Te3u 1o creHapus RCP
2.6. ITo cuenapust RCP 6 ce ouakBa B kpast XXI B. cpelHOroAMIIHUTE BaJeKy Mpe3 3uMaTa 1a
HamazesT ¢ okoio 10% B 1sutata crpana, kakTo e no cuenapust RCP 8.5. Ha ¢ur. 4.49 u ¢ur.
4.50 ca noka3zaHu OYAaKBAHUTE IPOMEHU HA 3UMHUTE BaJIEKU.

OuakBanu npoMenH 3a nepuoga 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.
Cuenapuii Ha [IPCC ARS: RCP2.6

mean rcp26 relative precipitation 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp26 relative precipitation 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble

.

\ — =—
AP .
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 relative precipitation 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp85 relative precipitation 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble

4 [ I I B o4
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@ur. 4. 49.0yakBaHu MPOMECHH Ha BajiexkuTe npe3 3umata (%)
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Relative Precipitation change Bulgaria Dec-Feb wrt 1961-1990 full CMIP5 ensemble
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®@ur. 4. 50. OgakBanu npomenn o pasnnuan cieHapuu Ha [IPCC AR5 (full CMIP5 ensemble) wa Banexure mpes
3umara (%) B bparapus ot 2013 10 2100 r. cnpsimo pedepeHTHHUS cTaHAapTeH KiIuMaTH4eH nepuo 1961-1990

3a pa3iMka OT 3UMHHUTE BAJIEKHU, IIPU JICTHUTE BAJIEKU CE€ OYAKBA HaMajeHHE Ha
TEXHUTE KOJIMYEeCTBa IO BCHYKM cleHapuu. Haii-gpacTuyHo HamaneHue ce odYakBa II0
cuenapus RCP 8.5 B kpast Ha Beka — ¢ 20-30% B usnara crpaHa, a B fOrousrouna bearapus —
nopu ¢ 30-40 %. Ha ¢ur. 4.51 u ¢ur. 4.52 ca noka3aHu OuYaKBaHUTE IPOMEHM Ha
KOJINYECTBAaTa Ha JIETHUTE BaJICKH.

OuakBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp26 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp85 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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@ur. 4. 51. OgakBaHM IPOMEHH Ha BayiexwuTe mpe3 J1ToTo (%)
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Relative Precipitation change Bulgaria Jun-Aug wrt 1961-1990 full CMIP5 ensemble
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®ur. 4. 52. OuakBanu npomeHu mo pasnuynu cueHapun Ha IPCC AR5 (full CMIPS ensemble) na Banexwute mpes
asitoto (%) B bwarapus ot 2013 1o 2100 r. cnpsimo pedepeHTHUs cTaHAapTeH KiauMaTudeH nepuoy 1961-1990.

B 0606IIICH BUJ OYAaKBAHUTC HNPOMCHHU Ha CPCAHOTOAUIIHUTE, 3UMHHUTC U JICTHUTC
Basiexu 3a Tpure neproaa no RCP cuenapunte Ha IPCC ARS ca npencraBenu B Tadim. 4.7:

Tabua. 4. 7. OuakBaHU NPOMEHH HA CPEJHOTOAMIIHHUTE, 3MMHUTE U JIETHUTE BAJISKU B CpaBHEHHE C pedepeHTHUs
kiuMatudeH nepuof (1961-1990 r.) mo RCP-cuenapunrte Ha [IPCC AR 5

Ilepuon/ | lnana3oH HA OYAKBAHH NPOMEHU B CPeJHOTOJUILHUTE M CE30HHUTE CYMH HA BaJleKUTe

Cuenapu | (AP)

i Ha Cp.roj. Bajexu 3uma JIsro

IPCC (Jan-Dec) (Dec-Feb) (Jun-Aug)

AR5 mm/day | % Tengenuusi | mm/day | % Tenmenuusi | mm/day | % TengeHIUs
() (! )

1) 2 ©) 4) ®) (6) ) 8 (9 |0

2016-2035 r.

RCP2.6 0-0.1 0-10 T 0-0.1 0-10 1 0-0.1 0-10 J

RCP4.5 0-0.1 0-10 T 0-0.1 0-10 1 0-0.1 0-10 J

RCP6 0-0.1 | 0-10 ) 0-01 | 0-10 ) 0-01 |0-10 \2

RCP8.5 0-0.1 | 0-10 0 0-01 | 0-10 ) 0-01 |0-10 1

Jnanazon: | 0-0.1 | 0-10 ) 0-0.1 0-10 ) 0-0.1 0-10 )

2046-2065 r.

RCP2.6 0-0.1 |0-10 ) 0-0.1 |0-10 ) 0-0.1 |0-10 2

0-0.1,
RCP45 (001 010 | 0-01 | 0-10 ) 0100 |00 4
RCP6 0-0.1 0-10 T 0-0.1 0-10 T 0-0.1 0-10 2
0-0.1, 0.1-0.2,
RePes | o, (010 | 0-01 | 0-10 ) 0205 | 1020 |4
0-0.1, 0-0.1, | 0-10,
Jlumanazon: 0.1-0.2 0-10 1 0-0.1 0-10 1 02-05 | 10-20 L
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&)

(

2081-2100 .
RCP2.6 0-0.1 0-10 1 0-0.1 0-10 1 0-0.1 0-10
0-10,
RCP45 (001 010 | 0-01 | 0-10 ) 01-0.2 | /oo
RCP6 0-0.L, 0-10 { 0-0.1 0-10 { 0.2-05 |10-20 |4
0.1-0.2 ' e
0.1-0.2, 0-0.1, 20-30,
RCP8.5 0.2.05 10-20 |4 0.2-05 0-10 { 0.2-0.5 3040 d
0-0.1, | 0-10, 0-0.1, 0-0.1, |0-10,
Ananzson: | o o'c | 0o |07 0.2:05 | 010 W1 0205 | 3040 |*
RCP-min | 0-0.1 0-10 1 0-0.1 0-10 1 0-0.1 0-10 &
RCP-max | 0.2-05 | 10-20 |4 0.2-0.5 | 0-10 1 0.2-0.5 | 30-40 |4

4.2.2.3. OyakBaHHU NPOMEHH B €KCTPEMHHUTE KIUMATHYHHU SIBJICHUS

OO0xBarbT Ha aHanu3upanute B ARS ekcTpeMHHM KIMMAaTHYHU SIBICHUS U
METOJIONIOTUATA 3a H3CIe[BaHe Ha TexHuTe xapakrepuctuku 1o RCP-cienapuute ca
npeacraBeHu B crnernuaneH nokian wHa [PCC (IPCC, 2012).64 ExcTpeMHuTE KIMMaTUYHU
SBJIEHUSI OOMKHOBEHO CE€ XapaKTepHU3UpaT ¢ MOMOIITA HA CIIEIUATHA UH]IEKCH, KaTO U3XOTHUTE
JaHHU 3a TSIX C€ M3BIMYAT OT JaHHM 3a PErMCTPUPAHUTE JEHOHOIIHU MAaKCUMAIHU H
MUHUMAJIHUA TeMIIEpaTypH U JICHOHOLTHUTE BAJICKHU CyMI/I65. Wuaexcute, KOUTO Ce U3MON3BAT
3a XapakTepu3upaHe Ha KIMMATHYHUTE IIPOMEHH, BKJI. 1 HA OYaKBAHHUTE TAKWBA, CE€ OTHACAT 0
OIICHKa HAa MPOMEHHUTE B WHTCH3WBHOCTTA, YE€CTOTaTa W MPOIBIDKUTEIHOCTTA Ha SIBICHUS,
CBBP3aHM C TeMIleparypara W BaJCKUTE. Te TMPEeNCTaBAT SBICHUS, KOWTO CE CIy4Bar
HEKOJIKOKPATHO TPe3 OTACIICH Ce30H WM Npe3 roJuHaTa U CE OCHOBABAT Ha CTATUCTHYCCKUTE
XapaKTePUCTUKU HA CTOMHOCTHUTE HA T€3H KIMMATUYHU eleMeHTH. MHaekcuTe 3a eKCTpeMHUTE
KIIMMATUYHU SIBICHUS MOrat Ja ObAaT rpynupaHy B IET pa3iudHu KaTeropI/II/I266

1. Unnekcu, Oa3upaHu Ha MPOIEHTUIN 3a cliyuBaHus Ha: ctyaeHu Homu (TN10p),
ropemu Homu (TN9Op), crynenu auu (TX10p), ropeuw nuu (TX90p), MHOTO BIaXXHU THH
(R95p) u excrpemno Brnaxuu JHU (R99p). Basupanute Ha MNPOLEHTWIM HMHAEKCH 3a
TEMIIEPATYPUTE OICHSBAT OTKJIOHEHHUATA OT MAaKCHMATHHUTE WM MUHHUMAITHUTE TEMIICPATYpPH,
JIOKATO BAJIC)KHHUTE MHJICKCH OT Ta3H KaTETOPHUs OIEHSIBAT KOJMYECTBOTO HA BaJIeXKHUTE HAI 95-
g (R95p) u 99-1 (R99p) mpouenTriy, BKII.

2. AGCONIOTHH MHAEKCH, MPEACTABSIIIN MAaKCUMAIHUTE WU MUHUMAIHHUTE CTOMHOCTH
npe3 JaJeH Ce30H WIM Mpe3 roauHara. B Tasu kaTeropus ce BKJIIOYBAT: MakCUMyma OT
MaKCHMAaJIHHUTE JEHOHOIIHN MakcuManHu Temmepatypu (TXx), MakcumMyma OT JE€HOHOIIHHUTE
muHuManHu Temnepatrypu (TNx), MUHUMyMa OT JIEHOHOIIHHTE MaKCHUMAalHU TeMIlepaTypu

* WsmouHuk: IPCC (2012). Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation. A Special Report of Working Groups | and Il of the Intergovernmental Panel on Climate Change [C.B.
Field, V. Baros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen,
M. Tignor and P.M. Midgley (Eds.). Cambridge University Press, UK, and New York, NY, USA, pp. 582.

® 3g6en. MbAHO ONUCAHME HA HAM-YECTO U3MO3BAHUTE MHAEKCHU 33 XapPaKTEPU3MUPAHE HA EKCTPEMHUTE ABNEHMS
€ Ha/AM4YHO Ha agpec: http://cccma.seos.uvic.ca/ETCCDMI/list_27_indices.html

% Byq. Alexander, L.V., et al. (2006). Global observed changes in daily climate extremes of temperature and
precipitation. In: Journal of Geophysical research, vol. 111
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(TXn), MuHMMyMa OT JACHOHOIIHMUTE MuHMManHu Temneparypu (TNn), makcumyma Ha
KOJIMYECTBOTO Ha emHomHeBHuTe Banexkn (RX1day) m makcumMyma Ha KOJMYECTBOTO Ha
BaJICKHUTE CyMH 3a TieT nocienoBarentu gau (RX5day).

3. ,,JIIparoBu” WHAEKCH, OLICHSBAIIM OpOs HA JTHUTE ChC CTOMHOCTH Ha TEMIIEpPaTypUTE
WIM Ha BaJIe)KUTE HAJ WIM MOJ HSIKakBa TsAxHa (uKcHpaHa cToiiHOcT. B Tasu kareropus ce
BKJIIOUBAT CJIEHUTE WMHJIEKCU: rojauuieH Opoit Ha cryaenutre nuu (FD), rogumen Opoi Ha
wieneaute” aau (ID), rogumen Opoi Ha neraute auu (SU), roauimieH Opoil Ha TPOIUYHHUTE
vomwu (TR), Opoit Ha mHUTE che cumHU Banexku > 10 mm (R10) u Opoif Ha THUTE C MHOTO
cuinHu Basiexkd > 20 mm (R20). Te3u uHaekcu HE ca MOAXOISMIIM 3a OLEHKA Ha €KCTPEMHU
KJIMMAaTUYHU SIBJICHUS 32 BCHUYKHM KJIMMAaTH Ha 3eMsATa, Thil KAaTo HAKOM OT (PUKCHpaHHUTE
IIParoBM CTOMHOCTH MOXKE€ U Jla HE ca NPUJIIOKUMHU 32 ONPEIEICHU KIMMAaTUYHU MOsCU. 3a
HaImmTe reorpadCcku MUPHHU 00aue MHACKCH KaTo ToAuineH Opoit Ha crynenute nuu (FD) —
Opoii Ha THUTE ¢ MUHUMaNHA Temreparypa noj 0 °C — ca BakeH MHAMKATOP 32 pa3KpHUBaHE Ha
TEHJCHIIMUTE B KIMMATUYHUTE MPOMEHHU U TSIXHOTO BIUSHUE BHPXY OTAECIHU UKOHOMHYECKU
CEKTOPH W BEPXY (DYHKIMOHMPAHETO Ha ekocucTemure.®’

4. Vnnekcu, aepuHUpany NpOABIDKUTETHOCT Ha MEPUOIM C NMPEKOMEpHA TOIUIMHA,
CTyJ, BJlara M CyXOTa, WM HPOABDKUTEIHOCT Ha BereTaluoHHMs nepuoj. llo-BaxHute
UHICKCU OT Ta3W KaTeropus ca: MPOABDKUTENHOCT Ha mnepuoau cbe crya (CSDI),
OPOIBIDKUTENTHOCT Ha nepuoau ¢ ropemuna (WSDI), npoabmkuTeTHOCT Ha BereTallMOHHUS
nepuop (GSL), mocnenoBatenen Opoii Ha cyxute nuute (CDD) u mocnegoBarenen Opod Ha
Brnaxkuure Aau (CWD).

5. WHpmekcutre OT Ta3u KaTeropus HE MOMaJaT B HUTO €JHA OT TOPHUTE YETHPU
kareropuu. [lo-BakHUTE OT TAX ca: oOmo kommdectBo Ha roaummHuTe Banexu (PRCPTOT),
JeHOHoIHa TemneparypHa ammiutyga (DTR), mpoct wuHaekc Ha HMHTEH3MBHOCTTa Ha
neHoHomuute Banexu (SDII), ekcrpemuu temmneparypHu ammautyau (ETR) u roaumen
npuHoc (B %) Ha MHoro BiaxHuTe HU (R95pT). CToliHOCTHTE Ha HAKOU OT TE€3H MHAEKCH Ce
M3YMCIABAT IO CTOMHOCTUTE HA JIPYrd MHAEKCH, Hamp. ctoiHoctuTe Ha ETR ca paBHM Ha
pasznukara ot ctoiHocTuTe Ha nHAekcute TXx u TNn (ETR = TXx —TNn), a cToiiHOoCTHTE Ha
R95pT ce momywaBaT kaTo croiiHOocTTa Ha HMHAekca R95p ce pasgens Ha cToMHOCTTa Ha
unaekca PRCPTOT u momydenust pesyarar ce ymHoxasa mo 100 (R95pT = (R95p /
PRCPTOT)*100).

MHoro ot Te31 MHJIEKCH ca U3MO0JI3BaHU B IIbpBaTa 4acT Ha nociuenHus [letu onenpueH
nokian Ha [IPCC ARS (2013), a Hakou OT TSIX ca BU3yalu3upaHu ¢ kaptu B [Ipunoxenue 4.2.
kbM nokiana (Atlas of Global and Regional Climate Projections)es. [Topanu ToBa oyakBaHUTE
IIPOMEHU Ha EKCTPEMHHUTE SIBJICHHUS B HACTOSINMSA aHAIU3 CE OCHOBABaT Ha IIOBEYETO OT
nocoueHuTe no-rope uHAekcH. [lonyuenure croiiHocTH ca Ha 0azata Ha HaOOpPHUTE OT JAaHHU
GCM: CMIP5 extremes (full set). Banmunarusra Ha WHAEKCUTE 38 SKCTPEMHHUTE KIMMATHYHU

* By, Kiktev, D., D. M. H. Sexton, L. Alexander, C. K. Folland (2003). Comparison of modeled and observed
trends in indices of daily climate extremes. In: Journal of Climatology, 16, 3560-3571

®® Byc. WORKING GROUP | CONTRIBUTION TO THE IPCC FIFTH ASSESSMENT REPORT (AR5), CLIMATE CHANGE
2013: THE PHYSICAL SCIENCE BASIS. Annex I: Atlas of Global and Regional Climate Projections - Final Draft
Underlying Scientific-Technical Assessment
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ABJICHUS W aHaJIM3 HA OYAKBAHWUTE IIPOMEHU B TEXHUTE CTOMHOCTU C€ CBABPXKA B
nyGmmkanuute Ha Sillmann et al. (2013a%, 2013b™).

B mnacrosmums aHanu3 ca u3non3BaHu 24 MHJEKCa 3a OYAKBAaHUTE IPOMEHM B
eKTPEMHUTE KIUMAaTU4YHM sABICHHUA. Te ca rpynupaHu B JBE IJIABHU KaTeropuu:
»memnepamypuu unoexkcu” (00mo 13 uHAEKca, XapaKTepU3Upalld EKCTPEMHM SBIICHUS,
CBBbp3aHU C TemIeparypata), U ,, earedxcrhu uxoexcu’ (00mo 11 uHIeKca, XapakTepu3upaly
eKCTPEMHHU SBJICHMS, CBbP3aHH C BaJIe)XuTe). B 3aBUCHMMOCT 0T crnienn(ukata Ha CbOTBETHUTE
WHJIEKCH, T€ Ce OTHACAT: 3a OpOil THU 3a MMPOsIBa Ha Ja/IEHO EKCTPEMHO sIBJIeHHE (Hamp. Opoii Ha
crynenute aau — FD), 3a ekcTpeMHHM CTOMHOCTH 3a CHelU(UYCH Nepuoja (Hamp. MecedHa
MUHUMAaJIHa CTOMHOCT Ha [EHOHOIIHATa MUHUMalHa Temneparypa — [NN), 3a excTpeMHH
CTOWHOCTH, IIPEBUILIABAIIY /1aJJ€HU PAaroBU CTOWHOCTH (IIPOLEHTHIIN) B CTATUCTUYECKOTO UM
pasmpeneieHue (Hamp. MHAEKC 3a MHOro BiaxHu JHUM — RO5pTOT), kakTo M MHIEKCH 3a
IPOABIDKUTETHOCT Ha IposBaTa Ha JaJEHO EKCTPEMHO sBjieHue (Hamp. 3a Opoil Ha
HOCJICJOBATEIHUTE THU C JICHOHOIIHM BajexHu cyMu < 1| mm — CDD).

B Tab1. 4.8 e npuBeaeH COUCHK ¢ JePUHULUUTE HA U3M0JI3BAaHUTE B HACTOAIIMS aHAIIN3
uHaekcu. I[IbaHuAT HAOOp OT M3rOTBEHHWTE 3a LEJUTE Ha aHalu3a KapTtd U rpaduxu 3a
OYaKBAaHUTE TPOMEHU HAa €KCTPEMHHUTE KIMMATUYHU SIBIICHHS 3a TpUTE OBJACHIM MEepHoja 1o
yerupute RCP-cuenapust na IPCC ARS na 6a3ara na GCM: CMIP5 extremes (full set), e
npejcraseH B [punoxenue Ne 4.2.

Taba. 4. 8. Ciuchk ¢ M3M0JI3BaHUTE MHICKCH 38 OYaKBAHUTE €KCTPEMHH KIMMATUYHH SIBJICHHS

Ne HNnaexcun Jepunnnms Misipka
TeMmepaTypHH HHIEKCH
I.1. Mapexcu 3a ,,cmydenu’ eKCTpEMHH SIBJICHHSA:
1. | FD (Frost days) roJyiIeH Opoil Ha THUTE C ICHOHOIHA MHHUMAaJIHA
JTHH
Cryznenu qHA temneparypa <0 °C
2. | ID (Ice days) rOAMINCH Opoi Ha JHUTE C JICHOHOIIHA
JTHH
Jlenenu aHu MakcumaiHa temmeparypa <0 °C
3. . . MeceuHa MUHHMAJTHA CTOHMHOCT Ha
TNn (Min Tmin) °C
Cpe/IHOJICHOHOII[HATa MUHUMaJIHa TeMIIeparypa
4, . MeceuHa MHHHUMaIHa CTOMHOCT Ha
TXn (Min Tmax) °C
CpPE/IHOJICHOHOIIIHATa MaKCUMaJIHa TeMIeparypa
5. | TN10p (Cool nights) MPOLCHT Ha JHWTC C MMHMMATHA TeMIEpaTypa | .
0
CryneHu HOLTH <10-s mponeHTII
6. | TX10p (Cool days) MPOIICHT Ha JHUTE C MaKCHMaJHa TeMIlepaTypa %
0
Crynenu qHU <10-s1 mponeHTII
7. Bpoii Ha nHuTEe Tmpe3 ToAMHATA C TIOHE 6
CSDI (Cold speel duration index) MOCJIEI0BATENHY JHA ¢ MUHMMAJTHA TeMIieparypa < | JHH
10-s mporeHTIIT
1.2. Munexcu 3a ,,copeusu* eKCTPEMHU SIBICHUS:

% By Sillmann, J., V. V. Kharin, F. W. Zwiers, X. Zhang, and D. Bronaugh, (2013a). Climate extremes indices in the
CMIP5 multi-model ensemble. Part 1: Model evaluation in the present climate. J. Geophys. Res.

70 B Sillmann, J., V. V. Kharin, F. W. Zwiers, X. Zhang, and D. Bronaugh, 2013b: Climate extremes indices in the
CMIP5 multi-model ensemble. Part 2: Future projections. J. Geophys. Res.
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8. . MecedHa MaKcHMaHa CTOWHOCT Ha
TNx (Max Tmin) °C
CPEIHOACHOHOIIHATa MUHIMAJIHA TeMIIepaTypa
9. MecevHa MaKCHUMalHa CTOWHOCT Ha
TXx (Max Tmax) °C
CPEIHOJCHOHOIIHATa MAKCUMAJTHA TeMIIepaTrypa
10. | TN9Op (Warm nights) TIPOLICHT Ha JHWTC C MMHMMAIHA TEMIEPATYPa |
(]
Tlopemu Ho1IM >90-51 mporeHTII
11. | TX90p (Warm days) TIPOLICHT Fa SHWTE C MAKCHMANHA TEMIEDATYPa |
(]
(Fopemu naM) >90-s1 mpoIeHTIIT
L.3. Ipyru TeMnepaTypHH HHIEKCH
12. . MECEYHa CpEelHA pa3iuKa MEXAy MaKCHUMalIHUTE U
DTR (Diurnal temperature range) peAta p o °C
MUHIMAaJIHATE TEMIEpaTypu
13. | GSL  (Growing  season length) | IPOOBIKUTENHOCT Ha BETE€TALUMOHHUSA IEPUOJ
(ITpoabIDKATETHOCT Ha BereTanuoHHHs | (Opod THM ChC CPEAHOJEHOHOIHA TeMIepaTypa > | THH
nepuon) 5.0 °C)
II. Banexxnu nHaeKcH
14. roguiieH Opoil Ha BiaxHWTe AHU (Opoi mHUTE C
R1mm (Wet days) (Bnaxxau qumn) JTHH
Bajek >1 mm 3a 24 4.)
15. s TOIMIIIEH OpOil HA JHUTE CHC CHIHH Banexu (Opoit
R10mm (Heavy precipitation days) P 6p
nHUTE ¢ Bajesk >10 mm 3a 24 4.) THHA
(MHoro BIa)KHU THH)
16. L rOJuIlleH Opoil Ha JHUTE C MHOTO CHUJIHHM BaJleXH
R20mm (Very heavy precipitation days) . P
(6poit auute ¢ Basexx >20 mm 3a 24 4.) JTHU
(MHOTO CHITHO BJIQ)KHH JIHH):
17. | RX1lday (Max 1-day precipitation
TOUIIIHA MaKCHMAJTHH KOJUYECTBA HA BAICXKHUTE 32 | Max mm/1
amount) (MakcuMaTHH Bale)KHU CyMH
e7HO AeHoHomue (24 4.) JICHOH.
3224 4.)
18. | Rxbday (Annual maximum consecutive
L TOMUMIIHM MaKCHMAaJHH BaleXHH CcymMd 3a 5 | max mm/5
5-day precipitation) (MakcumanHu
MOCJICIOBATEHN ICHOHOIIUS JICHOH.
BaJIGKHU CyMH 32 5 JTHN)
19. | SDIl (Simple daily intensity index) | rogumza cymMa Ha KOJHYECTBOTO BAJCKHTE IpE3
(IIpoct wmHAexC 3a HMHTEH3UBHOCT HA | BIaXHHUTE MHH (IHUTE C Bajex >1 mm), pasmeneHa | mm/neH
BaJICKUTE) Ha Oposi Ha BIQXKHUTE JTHU
20. | CDD (Consecutive dry days, Maximum .
lNopniier MmakcuMarneH Opoit Ha TOCIIEIOBATCITHITE
length of dry spell) (ITocnenosarento JTHH
JTHU C JICHOHOIITHY BaJIGKHU cyMH <] mm
CyXH JTHH)
21. | CWD (Consecutive wet days, Maximum | Toxuiien MakcuMalieH Opoii Ha TOCIIEIOBATEITHUTE
length of wet spell) (ITocnenoBarenHo | JHH C ICHOHONIHH BaJe:KHH cyMu >1 mm JTHU
BJIQXKHH JTHH )
22. | PRCPTOT (Annual total wet-day
. TOJUIITHA CyMa OT BAJIS)KUTE TPe3 ACHOHOIIUATA C
precipitation) (FCogmmua cyma  oOT mm
Bajyex >1 mm
BaJIGKUTE Mpe3 BIAKHUTE JTHN)
23. roguiiHa cyma oT >95-1  mpomeHTHn  Ha
RI5pTOT (Very wet days) (Muoro A y pott
KOJIMYECTBOTO HA BAJICKHUTE MPE3 BIAKHATE THHU | MM/TOA.
BIIQ)KHU JTHU)
(3a maUTE C Bayexx >1 mm)
24, roguimiHa cyma or  >99-1  mpomeHTHn  Ha
RI9pTOT  (Extreme  wet  days) A ¥ pot
KOJIMYECTBOTO HA BAJICKHUTE MPE3 BIAKHATE THHU | MM/TOA.
(ExcTpemMHO BakHU JTHN)
(3a maUTE C Bayexx > 1 mm)
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I. AHaTu3 HA OYAKBAHNTE €KCTPEMHM KJIMMATHYHHM SIBJIEHUS HA 0a3aTa HA N3MO0JI3BAHUTE
TeMIepATYPHU MHIEKCH
I.1. Uupaexcu 3a ,,cmyodenu* eKCTpeMHU SIBJIEHUS

[Toutn BcHUKM TeMIepaTypHU MHIEKCH MOKa3BaT MPOMEHU B OYAKBAHUTE EKCTPEMHU
ABJIEHUSI U 3a TpuTe Obaemu nepuoga. Kakto Ou Morio ga ce odakBa, pa3auuusTa MEXIy
CTOMHOCTUTE Ha MHJEKCUTE ca Hail-3HauuMmu Mexnay cieHapuutre RCP2.6 u RCP8.5 u mexny
nepuoaute 2016-2035 r. u 2081-2100 r. OueBuaHO TOBA CE€ ABKU Ha TSCHATA BPb3Ka MEXKAY
CTOMHOCTHUTE Ha TEMIIEPATYPHUTE UHJIEKCH 33 EKCTPEMHHUTE SIBJICHUS U CPETHUTE CTOMHOCTH HA
TOJIMIIIHATE W CE30HHUTE CTOMHOCTM Ha TemrepaTypara. CTOMHOCTUTE Ha HWHICKCUTE 3a
cryneau nuu (FD) u nenenn nuum (ID) mokasBar TeHJEHIMS KbM HaMalieHWE HA TOJUIITHUS
Opoii Ha AHUTE CHOTBETHO C JAeHOHOITHA MUHMUMaTHA Temneparypa <0°C (FD) u ¢ neHoHomHa
makcuMaiHa tremreparypa <0°C (ID). 3a mepuona 2016-2035 r. ToBa HaManeHue 3a CTYJICHUTE
JTHU TI0 BCUYKH clieHapuu € ¢ A0 10 qau cipsimo pedepertHus rnepuos. Ouaksa ce Hall-rojisiMo
HaMaJIeHHe Ha TOAMIIHUS Opol Ha cTyaeHuTe AHU cupsiMo 1961-1990 r. na HacTBIM KBbM Kpast
Ha Beka (¢ Haa 30 nuum) no cuenapust RCP8.5, koeTo ce BIKIa OT MPUIOKEHUTE KapTH Ha ur.
4.53 u rpaduxata Ha ¢ur. 4.54, nokaro no crenapuute RCP4.5 u RCP6 3a chmus nepuon
TOBA HaMaJIEHHE J1a € ¢ 0K0JI0 20 aHu.

OuaxkBaHu npoMenu 3a nepuoaa 2016-2035 OuakBaHu mpoMeHu 3a nepuoaa 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble

4
4

[dy] [dy]

Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble

[dy)

®@ur. 4. 53. OuakBaHH IPOMEHM HA CTOMHOCTUTE HA MHIeKca 3a cryaeHu nuu (FD)
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FD change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble

30 — : : : 30
RCP2.6

20 | | RCP45 - 20
RCP6.0

. F 10

10 |- [HRGP8.5 =

(dy]

-70
2020 2040 2060 2080 2100 2071-2100 mean
®ur. 4. 54.0vaxBanu npomenu 1o pasnnuau cueHapun Ha IPCC AR5 (full CMIPS ensemble) na unznekca 3a

crynenu auu (FD) B bwarapus ot 2013 no 2100 r. cnpsimMo kimuMaTuaaus nepuon 1961-1990.

ITo BCHYKH CIIeHApHU CE€ OYaKBa CPEAHOTOTUIIHHUAT Opoit Ha nenenute auu (ID) mpes
nepuoaa 2016-2035 r. ga Hamanee cpeaHo ¢ 5 aHH, a npe3 nepuoaa 2081-2100 r. mo cueHapus
RCP8.5 namanenuero na 6vae mexay 10 u 20 qgau (ur. 4.55 u dur. 4.56).

OuakBanu npoMeHu 3a nepuoga 2016-2035 OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6
mean rcp26 1D 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 1D 2081-2100 minus 1961-1990 full CMIP5 ensemble

-140 -100 -60 -40 -20 0 20 40

Cuenapuii nHa IPCC ARS: RCP8.5

mean rcp85 ID 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 ID 2081-2100 minus 1961-1990 full CMIP5 ensemble
-

O

-140 -100 -60 40 -20 0 20 40 -140 -100 -60 -40 -20 0 20 40
®@ur. 4. 55. OuakBaHu MPOMEHHU Ha CTOMHOCTUTE HA WHJEKCA 3a JejeHu nuu (ID)
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ID change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble

20 T T T T 20
RCP2.6 ==
15 |- RCP4.5 ~e - 15
RCP6.0 =
10 | RCP8.5 | mm - 10
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ko) I
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2020 2040 2060 2080 2100 2071-2100 mean

®ur. 4. 56.0uakpanu npomenu no pasnuunu cueHapuu Ha IPCC AR5 (full CMIP5 ensemble) na Ha mHmekca 3a
nenenu aau (ID) B Bearapus ot 2013 1o 2100 r. cpsiMo pedeperTHIs KmuMmatudeH nepuoy 1961-1990.

Croiinoctute Ha uHAekcuTe TNn (Min Tmin) 1 TXn (Min Tmax) cbmo mokassar
TEHACHIIMS KbM TpAllHO TIOBUIIABAHE HA MHUHUMAJIHUTE CTOWHOCTH CBOTBETHO Ha
JICHOHOIIHATE MHWHHMAJHU W Ha JICHOHOIIHHTE MAaKCUMAaJIHU Temrepatypu. [lo Bcuukm
ClieHapuu CTOWHOCTHTE Ha WMHIeKca TNn ce ouakBa ga ce mopumat ¢ oT 2°C mo 3°C mpes
nepuona 2016-2035 r. Ilo cuenapust RCP8.5 kM Kpast Ha Beka ce O4aKBa MOBUIICHUETO Ja
ob1e ¢ ot 4°C no 5°C B KOxna bwirapus u ¢ ot 5 1o 7 B CeBepna bearapus (¢ur. 4.57).

OuakBaHu npoMenu 3a nepuoaa 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 TNn 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp26 TNn 2081-2100 minus 1961-1990 full CMIP5 ensemble

AN A A
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Cuenapuii nHa IPCC ARS: RCP8.5
mean rcp85 TNn 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 TNn 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®ur. 4. 57. OuakBaHH IPOMEHHU HA Ha CTOMHOCTUTE Ha nHAekca TNn (°C)



Ananus u OUCHKA HA pPUCKA U yA3eumocmma Ha CeKkmopume 6
61zflzapcmlma UKOHOMUKaA om Kiiumamuunume npomenu

PeweHus 3a

CroitHocTuTe Ha nHAEKca TXn o BCUYKK CLIEHApUH CE OYaKBa Ja C€ MOBUILAT C MEXKIY

2°C u 3°C mpe3 nepuona 2016-2035 r., a mo cuenapust RCP8.5 xbm 2081-2100 1. — ¢ Mexny

5-7°C 1 7°C 1 9°C (pur. 4.58).

OuaxBanu npomMeHu 3a nepuona 2016-2035
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.

mean rcp26 TXn 2081-2100 minus 1961-1990 full CMIP5 ensemble
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mean rcp85 TXn 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®ur. 4. 58. OuakBaHU NPOMeHHU Ha cToiiHOcTHTE HA MHIeKkca TXn (°C)

[Mpouentunanre wHAekcH TNI10p m TX10p mokasBar TpaiiHa TEHICHIHS KbM

HaMaJIIBaHC Ha NPOLCHTA HAa CTYACHUTC HOIIKU U HA CTYACHUTC AHHU IO BCHUYKU CHCHApPWH U 3a

TpUTE MEepPHOa, KOETO ce BIkaa oT (ur. 4.59 u ¢ur. 4.60.
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OuakxBanu npoMeHu 3a nepuona 2016-2035

Cuenapuii Ha IPCC ARS: RCP2.6

109 8-76-5-4-3-2-101223475

Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

-1098-7654-3-2-101223435

* Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6
61;ﬂzapcm1ma UKOHOMUKaA om Kiiumamuunume npomenu

mean rcp26 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

[%]

e
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PeweHus 3a

\ A

OuakBanu npoMenu 3a nepuoga 2081-2100 r.

mean rcp26 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

[%]

109 -8-76-5-4-3-2-1012343%5

mean rcp85 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

____CEEEEEREEE-

-109-8-76-5-4-3-2-101234%5

[%]

@ur. 4. 59. OyakBaHU IPOMEHHU HA CTOMHOCTHTE Ha WHEKca 3a cTyaeHu Homr TN10p (%)

OuakBanu npoMeHu 3a nepuona 2016-2035

Cuenapuii Ha IPCC ARS: RCP2.6

109 8-7-6-5-4-3-2-101223475

mean rcp26 TX10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

[%]

OuaxBanu npomMeHu 3a nepuona 2081-2100 r.

mean rcp26 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

-0-9-8-76-54-3-2-10123435
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* AHanu3 u oueHKa Ha PUCKAa U YA36UMOCHIMA HA CEKMopume 8 PeleHus 3a
0v12apPCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU

Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 TX10p 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

____ CENEEEEN B[ [ [ [ [ .

109 8-76-5-4-3-2-101223435 -109-8-76-5-4-3-2-1012343%5

@ur. 4. 60. OuakBaHU IPOMEHU Ha CTOMHOCTUTE Ha MHJEeKca 3a ctyaeHu aau TX10p (%)

B cpaBuenue ¢ nepuoma 1961-1990 r. croitnoctute Ha mHumekca CSDI (Cold speel
duration index) chIio Moka3BaT TCHACHIUS KbM HaMalleHHE Ha Oposi Ha JHUTE Mpe3 TOJMHATA C
HoHE 6 TIOC/IeIOBATENIHU JIHA ¢ MUHUMaJIHA Temreparypa < 10-s MpOIeHTHII, KOETO Ce BIIKIA
ot ¢ur. 4.61.

CSDI change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble

30 T T T I 30
RCP2.6 e
o RCP4.5 o
25 2826?} | 25
8.5 mm—mm ‘
20 historical — - 20

[dy]

0
2020 2040 2060 2080 2100 2071-2100 mean
@ur. 4. 61. OvyakBanu npomenu o pasnuunu cienapuu Ha IPCC ARS (full CMIP5 ensemble) nHa unaexca

CSDI B boarapust ot 2013 1o 2100 r. cripsimo pedepentHus kinmaruueH neproa 1961-1990.

1.2. Mnpexcu 3a ,,copewju’ eKCTpEeMHH SBJICHHSA

[TonydeHnuTe pe3yiTatu OT aHAIU3UPAHUTE MHJIEKCU 32 ,,TOPEIr”’ eKCTPEMHHU SBICHHUS
(TNx, TXx, TN90p u TX90p) 3a TputTe OBICIIM TEpUOJA IO BCUYKU CIICHAPUU OYEepTaBaT
TEHJICHIIMS KbM YBEIUYCHHE HAa TEXHHTE CTOMHOCTH B CPaBHEHHE C OA3MCHUS KIMMATHYCH
nepuon 1961-1990 r.

HNupekcst TNX (32 MecedHHTE MaKCHMAaIHM CTOMHOCTH Ha CPEIHOJCHOHOIIHHTE
MUHUMAJIHA TEeMIIepaTypH) MOKa3Ba MOBHIIEHUE 3a BCUYKU ciieHapuu ¢ mexay 2°C u 3°C
cupsimo pedepertaust nepuon  (1961-1990 r.), kaTo cTOWHOCTUTE HA WHAEKCA IO CIEHAPHS
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Ananus u OUCHKA HA pPUCKA U yA3eumocmma Ha CeKkmopume 6
61;leapcm1ma UKOHOMUKaA om Kiiumamuunume npomenu

2E

PelueHus 3a

RCP8.5 kpm 2081-2100 r. mokazBat moBumieane ¢ or 5°C go 7°C mo YepHOMOpPCKOTO
kpaitopexue u ¢ ot 7°C 10 9°C BBB BTpEIIHOCTTA Ha cTpaHarta (¢wur. 4.62).

OuaxBanu npomMeHu 3a nepuona 2016-2035
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 TNx 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 TNx 2016-2035 minus 1961-1990 full CMIPS ensemble
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OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.

mean rcp26 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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mean rcp85 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®wur. 4. 62. OyakBaHu IPOMEHH Ha CTOMHOCTHTE Ha MHAeKkca TNx (°C)

CroiHocTuTe Ha wWHAGKca TXX (32 MECEYHHTE MaKCUMajJHU CTOMHOCTH Ha

CPCAHOACHOHOIIHUTE MAKCUMAJIHH TeMHepaTypH) ChIIO IIOKa3BaT IMOBHIICHHC. OuakBaHHTE

NPOMEHHU 1O BCHUKHU clieHapuu 3a nepuosaa 2016-2035 r. ca ¢ nosumenue mexay 2°C u 3°C.
KbM Kpas Ha Beka ce OuakBa MOBHUIIEHUETO HAa CTOMHOCTHTE Ha MHJEKca | XX MO cueHapus
RCP2.6 na 6b1e ¢ 2-3°C no Yepromopuero u ¢ 3-4°C BBB BBTPEIIHOCTTAa HA CTpaHaTa, a 110
cuenapusa RCP8.5 nosumenueto ga 6sae ¢ ot 5°C no 7°C B msnarta crpana (¢ur. 4.63).



61;Jzzapa<ama UKOHOMUKaA om Kiiumamuunume npomenu

OuaxkBaHu npoMenu 3a nepuoaa 2016-2035 OuakBaHu nMpoMeHu 3a nepuoaa 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 TXx 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp26 TXx 2081-2100 minus 1961-1990 full CMIPS ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 TXx 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp60 TXx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®@ur. 4. 63. OuakBaHu POMEHH Ha cTOMHOCTHTE Ha uHaekca TXx (°C)

CroitHocTUTE Ha MPOLEHTWIHUTE UHJeKcH 3a ropemu Houw (TN90p) u ropeuw nHU
(TX90p) xapakrepu3upaT OYAKBAHWUTE MPOMEHH B MPOICHTa HAa JHUTE CHOTBETHO C
MUHUMAaNHA Temneparypa >90-s1 npoleHTHs 1 ¢ MakcuMainHa Temiieparypa >90-s mpoLeHTuI.

OuakBaHUTE MPOMEHU HAa CTOMHOCTUTE Ha MHAEKca 3a ropeuu Homwm (TN90p) ca na
HapacTBa MPOIEHTHT MM IPE3 BCHUKHA OBJCHIN MEPUOIUA W 0 BCHUYKH CIICHAPHH, KOETO Ce
Bkaa oT ¢ur. 4.64. Ilo cuenapus RCP2.6 ce odakBa ropentuTe HOIIM Mpe3 roJWHATA Ja Ce
yBesm4at ¢ ot 10% 10 20% npe3 nepuoma 2016-2035 1. B cpaBHEHHE ¢ 0Aa3UCHUS KIMMATHICH
nepuos., a KbM Kpas Ha Beka — ¢ oT 20% 1o 30% B CeBepoustouna u IOxxna bwirapus u ¢ ot
10% no 20% B ocraHanmaTa 4yacT Ha cTpaHata. [Ipe3 chbIIMS TEPHOI MO MECUMUCTUYHUS
cueHapuii RCP8.5 oyakBaHuTe MpOMEHM ca KbM HApAaCTBAHE Ha MPOILIEHTA HA TOPEIIUTE HOLU
¢ ot 50% no 60% B CeBeponsrouna u lOxna bearapus u ¢ ot 40% no 50% B ocrananara gact
Ha bearapus.

Crnopen croitHocTuTe Ha mHAekca 3a ropemu nHU (TX90p) ce owyakBa nma HapacTBa
MPOLEHTHT UM Ipe3 roJuHaTa, Kato ToBa yBenuueHue e ¢ ot 10% no 20% npes nepuoaa 2016-
2035 1. Mo BCWYKHM creHapuu crupsimo pedepertHus mnepuoa 1961-1990 r. Ilo cuenapwust
RCP2.6 npe3 nepuona 2081-2100 r. ouakBaHoTo yBenuueHue € ¢ 10 20-30%, a mo cueHapus
RCP8.5 — ¢ Hag 50% (B CeBeponsrouna u lOxxna bearapus) — ¢wur. 4.65.
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AHanu3 u oyeHKa Ha PUCKA U YA36UMOCHIMA HA CEKMOpUme 6 Peluenus 3a
Ovba2apcKama UKOHOMUKA OM KIUMAMUYHUNLE NPOMEHU

OuaxBanu npomMeHu 3a nepuona 2016-2035 OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6
mean rcp26 TN9O0p 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TN9O0p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5
mean rcp85 TN90p 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 TN90p 2081-2100 minus 1961-1990 full CMIPS ensemble
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@wur. 4. 64. OyakBaHu MPOMECHU Ha CTOWHOCTHTE Ha WHAeKca 3a roperu Howw (TN90p) (%)

OuakBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6
mean rcp26 TX90p 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TX90p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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AHanu3 u oyeHKa Ha PUCKA U YA36UMOCHIMA HA CEKMOpUme 6 Peluenus 3a
Ovba2apcKama UKOHOMUKA OM KIUMAMUYHUNLE NPOMEHU

Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 TX90p 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 TX90p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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@ur. 4. 65. OuakBaH TPOMEHH Ha CTOIHOCTHTE Ha MHAeKca 3a ropen qau (TX90p) (%)

1.3. OyakBaHu NPOMEHH B CTOMHOCTHUTE HA APYI'M TEMIIEPATYPHH HHACKCH

B ta3u rpyna ce BkimouBar aBa uHiaekca — DTR (Diurnal temperature range) u GSL
(Growing season length). ITbpBusAT WHACKC € U3I0I3BaH 3a aHAJIM3 HAa OYaKBAHUTE ITPOMCHH B
CpeaHaTa pa3iuKa MKy MaKCUMAJIHUTE U MUHUMaNHuTe TeMnepatypu (B °C), a BTOpHUsT — 3a
aHaJIM3 Ha OYAKBAaHUTE MPOMEHU B MPOABDKUTEIIHOCTTA HA BET€TALIMOHHHUS 11epUos (B Op. JHU
chc cpemHoneHoHomHa Temmeparypa >5.0 °C). CroitHocTute Ha mHAcKkca DTR 3a Bcuukm
NEepUOM U CIICHAPUU KaTo ISJI0 ca B PAMKHTE HA €CTECTBEHHMTE KOJICOAHWs Ha pas3inKara
MEXIy JBaTa TEMIIEpaTypHH IOKa3areis (MaKCHMAIHUTE WM MHHHMAIHUATE TEMIIEPAaTypH),
KOETO OYepTaBa M3BECTHA HECUTYPHOCT 3a OYaKBaHUTE NpoMeHU. C M3KII0UEHHE Ha CIeHApHUs
RCP8.5, criopen kOiTO KbM Kpasi Ha BeKa MOXE J]a C€ OYaKBa YBEJIMUYECHUE Ha CTOMHOCTUTE Ha
nokazarenst a0 1.0 - 1.5°C, 3a ocraHanuTe CLEHApUU U IEPUOJU OYAKBAHOTO CPEIHO
yBenuueHue e cpeano 10 0.5°C (¢pur. 4.66, pur. 4.67).

OuakBanu npomenu 3a nepuona 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 DTR 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 DTR 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 DTR 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 DTR 2081-2100 minus 1961-1990 full CMIP5 ensemble
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@ur. 4. 66. OuakBaHu NPOMEHH Ha cToiiHOCTUTE Ha UHAeKkca DTR (°C)

DTR change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 67. OuakBanu nmpomenu mo pasauuuu cueHapuu Ha IPCC ARS (full CMIP5 ensemble) na unnexca DTR
(°C) B Bearapus ot 2013 g0 2100 . cpsimo pedepeHTHus KiuMaThyeH nepuoxa 1961-1990.

[Tonyyenure pe3ynaTaTd 3a aHAJIM3UPAHUTE OYAKBAHU TPOMEHM B CTOMHOCTHTE Ha
unaekca GSL (3a mpoMeHH B MPOABIDKUTETHOCTTA HAa BETE€TAMOHHMS TEpPHOJ]) MOKa3BaT
yYBEJIMUEHUE Ha CTOWHOCTUTE HA TOKa3aTeNlsl MO BCUYKU CIEHAPUHM M 32 BCUYKU ObJCIIN
nepuoau. ToBa € B CbOTBETCTBUE C OYAKBAHUTE MPOMEHU HA CPEIHUTE CE30HHU TEMIIEPaTypH,
Xapaktepusupanu no-rope B T. 4.2.2.1. or anamusa. IIpe3 nepuona 2016-2035 r. ce ouaksa
MPOIBIKUTETHOCTTA Ha MEPHOJia ChC CPEAHOCHOHOIIHA TeMiieparypa >5.0 °C 1a ce yBenuuu
crpsimo pedepentrus nepuos ¢ oT 10 go 20 nuu B CeBepoustouyna u FOxxna brarapus u ¢ ot
20 no 30 nuu B ocraHaiata yact Ha crpaHara. llo cuenapus RCP8.5 ce ouakBa ToBa
yBenuueHue na ouae ¢ Hag 50 1HU 3a mo-roisiMata yacT oT ctpaHa (¢ur. 4.68, dur. 4.69).
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PeweHus 3a

Ananus u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6
61;112apc1<ama UKOHOMUKaA om Kiiumamuunume npomenu

OuakxBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npomeHu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6
mean rcp26 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 GSL 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC AR5: RCP8.5
mean rcp85 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 GSL 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®@ur. 4. 68. OuakBaHu NMPOMEHH Ha CTOWHOCTUTE Ha MHACKca GSL (IpOXBIKMTEITHOCT HA BEreTaIl[HOHHUS

niepuon) (IHN)

GSL change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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@ur. 4. 69. OyakBanu npoMeHu 1o paziananu cueHapuu Ha IPCC ARS (full CMIP5 ensemble) Ha ungexca GSL
(MPOABIKUTENTHOCT Ha BereTaloHHUs nepuon) (aHn) B bearapus ot 2013 1o 2100 r. cnpsmMo pedepeHTHUS
knumaTtrdeH nepuoa 1961-1990 r.
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AHanu3 u oyeHKa Ha PUCKA U YA36UMOCHIMA HA CEKMOpUme 6 Peluenus 3a
Ovba2apcKama UKOHOMUKA OM KIUMAMUYHUNLE NPOMEHU

~

II. AHanu3 Ha oOYaKBaHWTEe eKCTPeMHHM KJIMMATHYHH sIBJIeHUsI Ha 0a3ara Ha
U3M0JI3BAHUTE BAJICKHH MHIEKCH

3a paznuka oT TeMIepaTypara Ha Bb3JlyXa, BAJIEXKHUTE Ca JUCKPEKTHO SIBJIEHUE C MHOI'O
[O-TOJIIMA €CTECTBEHa BapHaOMIIHOCT B IPOCTPAHCTBOTO M Bpemero. ToBa HaTroBapBa
JOIIBJIHUTENTHO C HECUTYPHOCT OYaKBaHUTE ObACUIM KIMMAaTUYHU EKCTPEMHH SIBJIECHUS,
CBBpP3aHM C BaJeKuTe. BbIipekn TOBa, MOIYYEHUTE PE3YyATATH OT aHAJIM3a HA CTOMHOCTUTE Ha
u3non3BanuTe 11 BaJe)XHU HMHIEKCA JaBaT OCHOBaHHWE B OOOOIIEH BUJ Ja Ce€ TMPEACTaBH
cllelHaTa KapTUHA!

Crnopen CTOWHOCTHTE Ha MHJIEKca 3a BiaxuHute AHM (R1mm) moxe na ce ouaka
HaMaJIeHHEe B TOAWUIIHMUA OpOoi Ha JHHTE ¢ Bajexku >1 MM 3a 24 4. Mo BCUYKH CIICHApPHUHU, KaTO
TOBa HaMmajieHWe € Hai-Manko 1o creHapus RCP2.6 (¢ or 5 go 10 nHM) W Hal-roisIMoO IO
cueHapus RCP8.5 kbM kpas Ha Beka (¢ oT 20 1o 25 nuu B 3anagna bearapus u ¢ ot 15 1o 20
JTHU B OCTaHaJlaTa yacT Ha cTpaHata) — ¢ur. 4.70, ¢ur. 4.71.

OuakBanu npomMeHu 3a nepuona 2016-2035 OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 R1MM 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 R1MM 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®@ur. 4. 70. OyakBaHM MPOMEHU Ha CTOMHOCTHTE Ha MHAEKCA 3a Biakaute qau (R1mm) (mHu)
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% AHanu3 u oyenKa Ha pucKa u YA36UMOCHIMA HA CEKmMopume 6 Peluenus 3a
0v12apCKAMA UKOHOMUKA OM KTUMANIUYHUME NPOMEHU

R1MM change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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@ur. 4. 71. OyakBanu mpoMenu no pasauunu cueHapuu Ha IPCC AR5 (full CMIP5 ensemble) na unaekca 3a

Brnaxuute g (R1Imm) B Bearapust ot 2013 mo 2100 r. copsiMo pedeperTHus kiuMaTudeH nepuoxa 1961-1990
T. (THHN)

CroiiHOCTUTE HAa WHACKCHTE 33 TOMUIIHUS MaKCHMaJeH Opoil Ha IMOCIeOBAaTEITHHUTE
nau ¢ Banekn <1 mm (CDD — Consecutive dry days, Maximum length of dry spell) u 3a
TOJUIIHMS MaKCHUMalleH Opoil Ha mocienoBarenHuTe IHU ¢ Baiexu > 1 mm (CWD —
Consecutive wet days, Maximum length of wet spell) ouepraBar TeHmeHIHS KBM I10-
OPOABIDKUTETHN O€3BAJIeKHM IEPUOAM M ChOTBETHO KbM IIO-KpPAaTKU HEPUOTU  OT
IOCJIEIOBATENIHN JTHU ¢ Bajexu npe3 rogunara. [lo ciuenapust RCP2.6 cToiiHocTHTE HA TbPBUS
unaekc (CDD) mokasBar yBenuueHue u 3a apara 0baemu nepuosa (2016-2035 r. u 2081-2100
r.) ¢ 10 2-4 nuu. Ilo cuenapust RCP8.5 xbM kpas Ha XXI B. ce o4akBa T€3u CTOMHOCTH Jia ce

yBesmmuat ¢ Haj 10 qHu B cpaBHEHUE ¢ 0a3WCHUS KIIMMaTU4eH nepuoy (qur. 4.72).

OuakBanu npomenu 3a nepuona 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.
Cuenapuii na IPCC ARS: RCP2.6

mean rcp26 CDD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 CDD 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 CDD 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp85 CDD 2081-2100 minus 1961-1990 full CMIP5 ensemble

®@ur. 4. 72. OuakBaHM TPOMEHH Ha CTOHHOCTHTE HA WHAEKCa 3a TONUINHUS MaKCHMalleH Opoi

mocJeIoBaTeHATe THU ¢ Basexku <1 mm (CDD) (mHm)

OuakBaHuTe npoMeHu BbB Bropus unjekc (CWD) ca no-3naunmu no cuenapust RCP8.5
KbM Kpasi Ha BeKa — C HaMmaJleHHe OT OKojJo 2-4 JHM Ha MakCUMajHus Opod Ha
HOCJIEIOBATEIHUTE JTHU C BAJIEXK B CPaBHEHUE ¢ pepepeHTHUs KIuMaTHueH rnepuosa (pur. 4.73).

OuakBaHu npoMenu 3a nepuoaa 2016-2035 OuaxkBanu npoMenu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 CWD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 CWD 2081-2100 minus 1961-1990 full CMIP5 ensemble

[ay)

Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 CWD 2016-2035 minus 1961-1990 full CMIP5 ensemble

10 8 6 4 2 0 2 4 6 8 10

-0 8 6 -4 2 0 2 4 6 8 10

®ur. 4. 73. OuakBaHM 0OPOMEHHM Ha CTOMHOCTHTE Ha WHICKCA 3a TOAMIIHHS MAKCHUMaJCH Opoi

MOCJIeZIOBATeTHUTE THU ¢ Basexu > 1 mm (CWD) (Hn)
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AHanu3 u oyeHKa Ha PUCKA U YA36UMOCIIMA HA CEKMOpUme 6 Peluenus 3a
Ovba2apcKama UKOHOMUKA OM KIUMAMUYHUNLE NPOMEHU

CroiiHOCTUTE HA HIKOM OT M3MOJ3BAHUTE MHJIEKCH MOKA3BaT HapaCTBAaHE HA BaJICKUTE
npe3 Te3u MO-KPaTKU MEPUOAM C BaJeXKH, KOETO € CUTHAJ 332 OYaKBaHU IMO-KPATKOTpailHH, HO
WHTEH3UMBHU Bajekd. ToBa ce MOTBbpKIaBa OT MOJIYYEHHTE CTOMHOCTM Ha HMHIEKca 3a
MaKCUMaJHH eqHoJHeBHU BanexxHu cymu (RX1day), 3a mMakcMMallHM TETAHEBHU BaJeKHU
cymu (Rx5day), kakTo M OT CTOHHOCTUTE Ha TPOLCHTUIHUTE HHICKCH 32 MHOIO BIQKHH
(R95pTOT) u 3a exctpemuo Biaxkuu qau (R99pTOT). CTONHOCTUTE HA MOCOUCHUTE HHICKCH
MOKA3BaT TEHJCHIWS KbM YBEIWYCHHE, KOCTO € MO-CHJIHO H3Pa3eHO MPH MPOICHTHIHUTE
uHAekcu 1o cueHapust RCP8.5 kpM kpas Ha Beka (¢ur. 4.74, ¢ur. 4.75, dur. 4.76, dur. 4.77,
¢ur. 4.78 , pur. 4.79, dur. 4.80 u dur. 4.81).

OuakBaHu npoMeHu 3a nepuona 2016-2035 OuaxBanu npomMeHu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

mean rcp85 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble
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mean rcp85 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble

[mmvdy]
20 -10 5 2 -1 0 1 2 5 10 20 20 -10 5 2 -1 0 1 2 5 10 20

[mm/dy]

@ur. 4. 74. OyakBaHM NMPOMEHU HA CTOMHOCTUTE Ha MHJACKCA 32 MaKCUMAJIHH SIHONHEBHH BaJICXKHU CYMH
(RX1day) (max mm/1 neHoH.)
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Rx1day change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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®ur. 4. 75. OuakBanu npomenu mo pasnmnuau cruexapun Ha IPCC ARS (full CMIP5 ensemble) wa unmekca 3a
MaKcUMallHU eqHoxHeBHU BajexHu cymu (RX1day) B Bwarapus ot 2013 go 2100 r. conpsamo pedepeHTHHS

KkauMatider mepuoa 1961-1990 r. (max mm/1 mgeron.)

OuakBanu npoMeHu 3a nepuona 2016-2035

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 Rx5day 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 Rx5day 2016-2035 minus 1961-1990 full CMIP5 ensemble
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BT T 7 T [ s

60 20 -10 -5 2 0 2 5 10 20 50

®@ur. 4. 76. OuakBaHu NPOMEHU HA CTOMHOCTHTE Ha MHIEKCA 32 MAKCUMAJIHU TIETAHEBHY BAJIEKHU CYMH 32 TIET
nocnemoBarennu Aenononrs (Rx5day) (max mm/5 mocieqoBaTeTHu I€HOH. )
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Rx5day change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble

80 T T T T 80
RCP2.6
70 2854.5 — \ - 70
6.0 —
60 - RCP85 —— - 60
50 historical =— ‘ s 50
= 40
8
s 30
E 20
10
o 558
-10
-20 L .20
2020 2040 2060 2080 2100 2070-2100 mean

@ur. 4. 77. OuakBanu mpomenu mo pasnmunu cienapun Ha [IPCC AR5 (full CMIP5 ensemble) na unpmekca 3a
MaKCHMAJTHH METJHEBHH BAJIC)KHU CYMH 3a MET mocienaoBarentu aerounomnst (Rx5day) B beirapus or 2013 g0 2100 r.
cnpsiMo pedepeHTHUS KimMaTideH nepuo 1961-1990 r. (max mm/S nocnenoBaTesHi ASHOH. )

OuakBanu npoMeHu 3a nepuona 2016-2035 OuakBaHu npomMeHu 3a nepuoga 2081-2100 r.

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 P95pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 P95pTOT 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 P95pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp85 P95pTOT 2081-2100 minus 1961-1990 full CMIP5 ensemble

-200-100 -50 20 -10 0 10 20 50 100 200 -200-100 -50 -20 -10 0 10 20 50 100 200

@wur. 4. 78. OuakBaHM IPOMEHM Ha CTOMHOCTHTE Ha MHAEKCA 32 MHOTO BiakHU 1HH (R95SpTOT) (mm/rox.)
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P95pTOT change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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PeweHus 3a

®@ur. 4. 79. OuakBanu npomenu o pasnuunu ciienapun Ha IPCC AR5 (full CMIP5 ensemble) ua nnnekca 3a 3a
MHoro BrnaxkHu qHU (R9SpTOT) B Bearapus ot 2013 mo 2100 r. cropsimMo pedepeHTHUsSI KIMMAaTHUCH MEPUOT

1961-1990 r. (mm/rozm.)

OuakBanu npoMeHu 3a nepuoga 2016-2035

Cuenapuii Ha IPCC ARS: RCP2.6

mean rcp26 P99pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5

mean rcp85 P99pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble
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QuakBanu npoMeHnu 3a nepuoaa 2081-2100 r.

mean rcp26 P99pTOT 2081-2100 minus 1961-1990 full CMIP5 ensemble
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®ur. 4. 80. OuakBaHu TPOMEHH Ha CTOMHOCTHTE HAa WHAEKca 3a eKcTpeMHO Biaxuute mauu (R99pTOT)

(mm/ron.)
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P99pTOT change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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®ur. 4. 81. OyakBanu mpoMenu no pasnudnu cueHapuu Ha [PCC AR5 (full CMIPS ensemble) Ha unzmekca 3a

excrpeMHo Binaxkuute aHU (R99pTOT) B buarapust ot 2013 go 2100 . cupsiMo pedepeHTHHs KIUMaTHYeH TIEPHO.T

1961-1990 r. (max mm/1 neHoH.)

B 0606]1[6H BUJ PE3YITATUTEC OT aHalIM3a 34 OYAKBAHUTC KIIMMATUYHU CKCTPCMHHU

2040

SIBJICHHS Ca MPEJICTaBeHH B Ta01.4.9:

2060

2080

-100
2100 2070-2100 mean

Tabua. 4. 9. OyakBaHM NPOMEHH Ha KIMMaTUUHUTE ekcTpeMHH siBieHus mo RCP cuenapuure na IPCC ARS

HHuaekcn Mspxka TenpeHnmst JInana3zoH Ha U3MeHEeHHEe HA CTOWHOCTHUTE
no pasimyHute RCP cuenapuu
O 2016-2035 1. | 2046-2065 r. | 2081-2100 .
I. TemnepaTypHu uHIEKCH
I.1. Wnpeken 3a ,,cmyodenu®
e€KCTPEeMHU SIBJICHUS
FD (Frost days) - ! 0-10, 20-30, 20-30,
Crynenn un A 10-20 30-40 40-60
ID (Ice days) 0-10, 0-10,
Jlenenu nun s v 0-10 10-20 10-20
. . o 1.5-2.0, 2.0-3.0, 3.0-4.0,
TNn (Min Tmin) c T 2.0-3.0 4.0-5.0 7.0-9.0
. o 1.5-2.0, 2.0-3.0, 2.0-3.0,
TXn (Min Tmax) c T 2.0-3.0 4.0-5.0 7.0-9.0
TN210p (Cool nights) % ! 4-5, 6-7, 6-7,
Cryznenu HOLIM ’ 6-7 8-9 >10
TX10p (Cool days) o ! 5-6, 6-7, 6-7,
CryzneHu THHA ’ 7-8 8-9 >10
1.2. Wugekcu 3a ,copewu*
E€KCTPEMHU SIBJICHUS
. o 1.5-2.0, 2.0-3.0, 2.0-3.0,
TN (Max Tmin) ¢ T 2.0-3.0 4.0-5.0 7.0-9.0
3.0-4.0, 3.0-4.0,
TXx (Max Tmax) C 1 2.0-3.0 070 5070
TN90p (Warm nights) 0 10-20, 10-20,
Topeiu HowM & T 10-20 30-40 50-60
TX90p (Warm days) % 2 10-20 10-20, 10-20,
(Topemu HM) 30-40 50-60
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il Ovbazapckama uKOHOMUKA OM KIUMAMUYHUINE RPOMEHU
LI.3. Jlpyru TeMmepaTypHH
HHIEKCH
DTR  (Diurnal  temperature | 0-0.5, 0-0.5,
range) ¢ T 0-0.5 0.5-1.0 1.0-15
GSL (Growing season length) 10-20 10-20 10-20
(ITpoABIKUTETHOCT Ha | JHU 0 20-3 0’ 30-4 0' 40-5 0’
BETETAI[OHHUS TICPHO/T)
II. Bane:xxuu nHaeKkcu
R1lmm (Wet days) (Bnaxuu 0-5, 0-5,
e ( o A v 0-5 10-15 20-25
R10mm (Heavy precipitation
days) (MHuoro Bna>xHu JHH) AHH T 0-5 0-5 05
R20mm (Very heavy
precipitation  days) (Mnoro | aHn 1 0-2 0-2 0-2
CHJTHO BJIQXKHH JIHH):
RX1day (Max 1-day
precipitation amount) | max mm/1 4 12 1-2, 1-2,
(MakcuMalTHu BaJe)KHH CYMH 32 | ICHOH. 2-5 2-5
24 4.)
Rx5day (Annual maximum 0-2
consecutive 5-day precipitation) | max —mm/5 4 2_5’ 95 2-5,
(MakcuMaTHi BaJIe)KHH CYMH 3a | JICHOH. 5-10
5 nHn)
SDIl  (Simple daily intensity A 0.1.0.2 0.1-0.2 0.1-0.2
index) (Ilpoct wuHAEKC 3a | mm/aeH ' DA DA
WHTEH3UBHOCT Ha BAJIEXKHUTE) 0.2-05 0.2-05 0.2-05
CDD (Consecutive dry days, 0-2 0-2 0-2
Maximum length of dry spell) | muu 1) 2_4’ 6-8’ 8-16
(ITocmenoBaTeTHO CYXH JHU)
CWD (Consecutive wet days, 0-2
Maximum length of wet spell) | guu ™ 0-2 0-2 2_4'
(TocnmenoBaTeTHO BIAKHH JIHH)
PRCPTOT (Annual total wet-
day precipitation) (oauminHa 0-0.1, 0-0.1,
cyma ’ OTp BaJCXKUTE  Tpe3 /K T 0-0.1 0.1-0.2 0.2-05
BIIQ)KHHUTE JTHH)
RO5pTOT (Very wet days 0-10, 10-20, 10-20,
(MHF())FO BHa)IEHI/I ;IHH) " | mavron T 10-20 20-50 20-50
RO9pTOT (Extreme wet days) mm/ron. 2 0-10, 0-10, 10-20,
(ExcTpeMHO BIIa)KHU ITHH) 10-20 10-20 20-50
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5. OnucanMe W aHaAuW3 Ha wu3No3BaHusi Metod. JlehpuHupane Ha
eKCTPeMHHTE SIBJICHUSI M NMPUPOAHU 0eICTBUS, CBbP3aHH C NPOMEHHUTE
HA KJIMMATA

5.1. Onucanue ¥ aHAJIN3 HA U3I0JI3BAHATA METOIUKA
5.1.1. ZHCBO

KnuMaTuvHHATE TPOMEHU Cca €HA OT JBMKCIIUTE CHJIM Ha TJI00aTHUTE MPOMEHU U OH
TpsAOBAJIO aHANMM3BT W OICHKATa HAa PUCKAa M YySI3BUMOCTTa Ha CEKTOpUTE B OBJrapckara
WKOHOMHKA OT KJIMMATUYHHUTE IMPOMEHHU JIa C€ U3BBPIIBAT B TO3M MO-00I KOHTEKCT. 3a Ta3u
e IUPOKO Hpuiiokennue Hamupa npemiokenuss or OECD (1993) u Be3npuer or EEA(1998)
DPSIR/ITHCBO (Driving-Pressure-State-Impact-Respond//Ipmwkemn  cuim  — Haruck  —
Cocrosinne — Bo3aetictBue - Otrosop) noaxoa (®wur. 5.1). To3u moaxoa mo3BossiBa ga ObaaT
WHTETPUPAHU OLICHKUTE HA PUCKA OT KIIMMATUYHUTE IPOMEHH 32 Pa3IMYHU CTONAHCKU CEKTOPHU
U PETHOHU OT CTpaHaTa B e/iHa o0l1a pamKa.

JABUKEILIN CUJIN < Anantupane OTroBoOP
| A
IIpeau3sBuKBaT
CmekuaBaHe

Heob6xoaumoct oT

p / |
HATUCK BBb3JIEMCTBUE

IMonoopsiBane
Omnpeneast I[Ipomenn
Y /

CBbCTOSIHUE HA CUCTEMUTE

@ur. 5. 1. Mozgen va noaxona JJHCBO 3a aHanu3 Ha pUcKa OT KITUMATHIHUATE IIPOMEHHU

[lonxonpT € yCHEmHO MPWIOKEH 3a MHTErpUpaHa MYJITHCEKTOpDHAa OICHKa Ha
PETHOHAIHOTO BIIMSHUE Ha kiuMmara BbB BemukoOpuranus (Holman et al., 2005), kpaero Toi
CE OMNMCBA HAKPATKO KaKTO CIIE]Ba:

Jlsudicewyume cunu ce pasriaekaaT Ha PETrMOHAJHO HUBO M C€ aHauu3upar I0
OTHOLIEHME HA MPOMEHUTE B KJIMMAaTa, COUUAITHO-UKOHOMUYECKUTE CUCTEMHU U HallMOHAJIHATA
Y €BpOIICICKATA MOJUTHKA;
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Hamuckvem cpmjo ce pasniexia Ha pPErMOHAHO HHMBO, KAaTo CE€ aHAIU3Upar
IIPOMEHJIMBH, KOUTO XapaKTepU3upaT KOJIMYECTBEHO IBUKEIINUTE CUIM (TEMIIepaTypa, BaJIexkH,
KOHIICHTpAllUU Ha BBIJIEPOJEH JUOKCUJ, €KCTpeMHHU sBieHUs, bBII, pernonanno passutue u

ap.).

CvcmosiHuemo ce XapaKTCpu3npa OT UHAHUKATOPU 3a IPOMCHIIMBUTC, KOUTO CC OTHACAT
A0 YYBCTBUTCIIHOCTTA HA CUCTCMUTC UJIU CCKTOPHUTC KbM HATHUCKDBT.

Bw3oeticmeéuemo 3aBucH OT TOBAa KaKBH CTOWHOCTH Ca JOCTUTHAIU WHAWKATOPHUTE 3a
CHhCTOSIHUE HA CUCTEMUTE M JOKOJIKO T€ C€ JOOJIMKABAT 10 KPUTUYHUTE UM HUBA.

Omeosopvm ce u3passiBa B IUIAHUPAHU MOJEIM 33 aJanTHpaHe, KOUTO LEAT Aa
HaMaJsAT HETaTUBHUTE U /14 3aCUJIAT IO3UTUBHUTE BB3JICHUCTBHS OT KIMMATHYHUTE IIPOMEHH.
PesynraTute OT TE3M MOJENH CE OLIEHSBAT KaTO Bb3MOKHU OBJICIIN MOJIMTHKY 32 aJanTUpaHe.
Te TpsiOBa 1a 6BAAT NOJKPETICHH CHIIO TaKa OT OM3HECA M HENPABUTEIICTBEHUS CEKTOP.

5.1.2. Ouenka Ha pucka

Puckvm om knumamuunume npomenu B KOHTEKCTa Ha OOIIMS IOAXOJ 3a OLIEHKAa Ha
pucka e QpyHKIUS Ha 8epOosimMHOCMA, eKCHOHUpAHOCmma u ysaseumocmma. BeposaTHocTTa ce
onpezens OT CTENEHTAa HAa Hecu2ypHocm, € KOSITO MOXE Jla C€ peaju3upa €IuH WU JIpyr
ClUeHapuil 3a IpoMsHa Ha KiuMaTa. ExcroHMpaHOCTTa 3aBHCH OT TOBAa, KOM CHCTEMHU ca
U3JI0’KEHU Ha BB3JCHCTBUETO HA KIMMATHYHUTE MPOMEHH U JIOKOJIKO TE€ Ca YY8CMEUmeaHu KbM
Hero. Cunata Ha Bb3AciicTBHeTO (impact) Ha KIMMATHYHUTE TIPOMEHHU 3aBUCH OT
EKCIIOHUPAHOCTTa M YYBCTBUTEIHOCTTa HAa COLMATHO-MKOHOMHYECKHTE CHCTEMH KbM TSX.
Vs3BuUMoOCTTa ce omnpeaens OT MHOTO (aKTOpH, KaKTO MPUPOJHU, KOUTO ONPEIENIT CHilaTa Ha
BB3JICHCTBUETO, TaKa M COLMAIHU, HUKOHOMHUYECKHM U TIOJIUTUYECKH, OT KOUTO 3aBUCH
adanmayuonnus kanayumem Ha cuctemute (dur. 5.2).

Puck = Onacnocrt X Excionnpanocr / YsisBumoct

[
I 1 I

Excrnionupanocr YazBumoct ‘
OmnacHoct
YyecmeumenHocm Ha Aoanmayuonen
Krumamuunu npomenu
cucmemume Kanayumem |

@ur. 5. 2. CbeTaBsiiy Ha PUCKa OT KIMMATHYHUTE IIPOMEHU
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5.1.2.1. OnacHoct

OnacHocTTa OT KJIMMaTUYHUTE IMPOMEHH MPOU3THYA OT CTENEHTa Ha HECUTypHOCT 3a
peaM3upaHeTo Ha €IMH WIK APYr CIeHapuil 3a mMpoMsHAa Ha KJIMMaTa U ce JeduHupaHa Karo
6eposimHOCm 3a peallu3upaHe Ha OIpe/eieH U3X0 U Bb3ACHCTBHE BbPXY UyBCTBUTEIHUTE KbM
Hero cucremu. TakwsB monxon € Bp3npuer ot [IPCC B ARS (ARS Technical Summary, 2013),
KbJIETO C€ pasrpaHu4aBaT 7 OCHOBHM M 3 JION'BJIHUTEIIHA CTENEHW Ha BEPOATHOCT 3a
peanu3anusITa Ha SNH WIK JAPYT ClicHapuil 3a n3MeHeHue Ha kimnMmaTta (Tabmuma 5.1.):

Tab.. S. 1. BeposiTHOCT 3a peanm3upaHe Ha CIICHAPHS

1 IToutn curypHo 99-100
2 MHoOro BeposTHO 90-100
3 Bepositho 0-33

4 ITo-BeposiTHO n1a HE 33-60
5 Maiko BEpOSTHO 0-33

6 MHOro MajKo BepOsITHO 0-10

7 W3kmounrenHo maiko Bepositio  0-1

JonbaHUTEHY / AJITEPHATUBHU

A VI3KITI0YHUTEITHO BEPOSTHO 95-100
B ITo-BeposATHO, OTKOIKOTO HE 50-100
C Wzknrounrenno manko BeposatHo  0-5

B Iletus moxman Ha MexaynpaBUTENCTBEHATa €KCIIEpTHA rpyna MO M3MEHEHHE Ha
knmumata (IPCC, 2013), ce pa3paboTBaT HOBU CIEHapuu 3a MPOMEHHUTE B KiIMMaTa
(Representative Concentration Pathways (RCP)), kouto umart 3a 1ien mo-mgo0pe 1a npocieast
IIBTS ¥ BB3ICIHCTBUETO HA EMHUCHUTE IAPHUKOBH ra30B¢ BHPXY palHalMOHHMs HaTHCK (W/m?)
B KIIMMaTUYHATA CHCTEMa W PECIEKTHBHO, Ja MOJ00PAT aHaJIM3a 3a 0YaKBAHOTO BB3JICHCTBHUE
OT peaJu3upaHeTo Ha Te3M CIEHAPUU Ype3 Apyra rpymna CleHapuu, CUMYIHPAIId Bh3MOKHUTE
BTUIIA HA COIMATHO-UKOHOMHUYECKO pa3ButHe B Obaerie (Shared Socio-economic Pathways
(SSPs). ITapanenHo ce pa3paboTBaT CIICHApUHU, KOUTO MOTaT Jia c€ U3IMOI3BAT 3a aHATU3U BbB
Bpb3Ka C IIENUTE M TOJUTUKUTE 32 aJalnTUpaHe U CMEKYaBaHE Ha BB3JIEHCTBHUETO OT
kinMaTuaauTe pomern (Shared Climate Policy Assumptions (SPA)), Ta6un. 5. 2, (Kok et al.,
2013).
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Tabu. 5. 2. Bpsska mexny cuenapunte RCP, SSP u SPA B IPCC AR5, (Kok et al., 2013)

RCP Kiaumar SSPs

(W/m?) T, P, Mopeko | SSP1 SSP2 SSP3 SSP4
HUBO

26

45 SPA

6,0

85

512.2. EKCHOHI/IpaHOCT H YYBCTBUTCJIHOCT Ha COUHMAJHO-UKHOMHYECCKHUTEC CUCTCMHU H
YOBCIIKOTO 3/ipaB€ KbM KIIUMATUIHHUTEC IPOMCHU.

ExcnioHupaHnocTTa 3aBHCH OT TOBAa KOM CHCTEMH Ca M3JIOKEHHM Ha BB3JCHCTBHETO Ha
KOHKPETHO BIIMSHUE M CE€ XapaKTepu3Hupa OT YyBCTBUTEIHOCTTA HA NMPUPOAHUTE U COLIMAIHO-
MKOHOMMYECKUTE CHUCTEMH M XOpaTa [0 OTHOLIEHHWE Ha BEpPOSITHOTO BB3JEHCTBUE Ha
npoMeHute B kiaumata (Tabmuua 5.1). 3a pa3inyHUTE CEKTOPH B UKOHOMHUKATa, €KOCUCTEMUTE
U 4YOBEUIKOTO 3/IpaBe BB3JCHCTBUETO HAa KIMMATUYHUTE NPOMEHU HE € €JAHO3HAYHO. AKO
HaMaJIsIBAaHETO Ha BAJIEXKUTE MIpe3 3UMara I1e J0Be/Ie U 10 HaMaJIsiBaHe Ha CHE)XKHATa IOKPHBKa,
TO TOBa OM ce OTpa3swio OJaronpusiTHO Ha TPAHCHOPTHUTE CHUCTEMM, HO I0-CKOPO
HEeOJIaronpusITHO HAa 3UMHUS TYpU3bM, BOJHMS CEKTOp M Jp. Thi KaTo Bb3IEHCTBUETO BBPXY
€KCIIOHUPAHUTE Ha BIMSHUETO Ha KIMMATUYHHUTE MPOMEHHM CHCTEMH MOXe Ja Obae KakTo
OTPULATENIHO, TaKa M IOJIOKHUTEIHO WM HE3HAYUTEJIHO, TOBA € MOKa3aTeIHO M 3a TAXHATa
YYBCTBUTEIHOCT KbM IPOMEHUTE. 3a J1a ONPEAEIUM JI0 KOJKO € ToJIsIMa TS U B KaKBa I10COKa,
TpsiOBa na ce oneHu: 1) KakBa e BEpOATHOCTTa OT peaiu3MpPaHETO HA OYAKBAHUS H3XOJ] OT
Mozaena u 2) OT KakbB XapakTep IIe € OudakBaHOTO Bb3jciicTBue u 3) KakBu ca
YyBCTBUTEIHOCTTA U aJIJallTALIMOHHUS KalallUTeT HAa CUCTEMHUTE KbM O4aKBAaHOTO Bb3/ECHUCTBHE.

CremneHTa Ha YyYBCTBUTEITHOCT III€ 3aBHCH OT KOMOMHAIIMITA MEXTYy BEPOSTHUS H3XO],
A, B umu C ot Tabmuna 1, ¥ O4YakBaHOTO BB3JECHCTBHE Ha KIMMATUYHUTE MPOMEHU B
TEMIEpaTypara, BAICKUTE U EKCTPEMYMHUTE BbPXY CHUCTeMara, KOeTO MpueMame, ue Moxe Ja
ObJIe TOJOKUTENHO (1), OTPHUIATETHO (-) WM HEeyTpaHO 10 He3HauuTenHo (0). BeamoxHuTe
komOuHammu ca: 0 — Hsama wyBctButennoct - (A0) (BO) (CO); 1- Hucka 4yBCTBUTETHOCT -
(C+) (C-); 2- Ymepena uyBcTBUTENHOCT - (B-) (B+) 1 3- Bucoka uyBctButenHoct - (A-) (A+)
(Tabmuma 5.3). Koraro orieHkaTa ce oTHacs 3a BpemeBHs X0pu30HT 2016-2035 mo oTHOIIEHHE
Ha CPEIHUTE OYAKBAHH IMPOMEHH B TEMIIEPATYpPUTE M BAICIKUTE HAIMA CHIICCTBCHU Pa3TUIHS
MEXJIy YeTUPHUTE CIIEHAPHsI, KAKTO B CTEMEHTA HA HECUTYPHOCT 3a TAXHATA pealu3allvs, HO B
CIICHApUHUTE 32 BPEMEBHSI XOPU30HT JIO Kpasi Ha BeKa Te ca IM0-U3pPa3nuTeITHH.
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Tab6a. 5. 3. UyBCTBUTENHOCT HA CUCTEMHTE KbM KuMaTuuHuTe poMern (AT, P(%), Ex - ekcTpeMHu chOUTHS).

Cucrema/ Kaumarnyen BepositHocT 32 OuakBaHO Cremnen Ha
HHANKATOPH cleHapui H3XO0J Bb3/lelicTBHe YyBCTBUTETHOCT
(BpeMeBM XOPHU30HT) | (IOJIOKUTEHO (+) 1- Hwucka
He3HAYUTEeTHO WU
2016-2035 HUKAKBO (0) u 2- YMepeﬂa
OTPULIATEJIHO (-
P ©) 3- Bucoka
1 2 3 4 5 7 8 9 10 11 12
RCP AT P(%) | Ex | AT | P(%) | Ex AT | P(%) | Ex
RCP 2.6
RCP 4.5
RCP 6
RCP 8.5

CreneHTa Ha YyBCTBUTEIHOCT C€ ONpEAEisl KaTO OTHOIIEHHWE Ha CyMmMaTa OT BCHUKHU
TOYKHM 32 BCHUUKM HHJIUKATOPU XapaKTepu3Hupaiiu aajaeH cexkrop B kosonu 10, 11 u 12 or
tabnmuia 5.3 U cymara OoT MakcuMaimHuTe TOukd B koionu 10, 11 u 12 ot tabmuma 5.3.
OneHkara Ha OYaKBAaHOTO BB3JCHCTBHE CE€ JaBa Bb3 OCHOBA HA IOCEKTOPHUS EKCIIEPTEH
aHaJIN3.

5.1.2.3. Ya3BumocT

VYs3BUMOCTTa, B KOHTEKCTAa Ha BB3JCHCTBHETO OT MPOMEHUTE B KIMMaTa, ce U3MepBa
Yype3 ChOTHOIICHHETO MEXKIY YYBCTBUTEITHOCTTA M Q/IallTAIMOHHUS KamalUuTeT Ha CUCTEMUTE,
u3joxeHu Ha Hest (Dur. 5.3).

VA3ZBUMOCT
EKCIIOHHUPAHOCT U AJIATITALIMOHEH
% UYBCTBUTEJHOCT
BB3AENCTBUE KATTAITUTET
HA CUCTEMUTE

®@ur. 5. 3. KomnoneHnTu Ha YA3BUMOCTTA KbM KIIMMATUIHUTE IIPOMCHU
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Yyecmeumennocmma ce ONpPENeNs, 3a BCIKa CUCTEMAa M BCEKU KJIMMATHYEH CIICHApH 1O
OTJENHO, KaTo | — HUCKa, 2-yMepeHa, 3-Bucoka. CymaTa OT BCHUYKM TOYKH 3a JajJieHa cUCTeMa
U CLIEHApH Ce pa3jielisi Ha cymMaTa OT MaKCUMAIIHUTE TOYKH, 3a Jla C€ MPEICHH KbM KOW OT
CIICHApHHTE 32 KIMMATHYHH IPOMEHH, CHCTEMATa € YyBCTBUTEIIHA M JIO KOJIKO.

Aoanmayuonnusn kanayumem WM3MEpBa MOTEHIMAla Ha CHUCTEMaTa Jla Ce aganTupa KbM
npomenute, (Brooks, 2003). Toli ce uHTepnpeTHpa B KOHTEKCTAa Ha YSI3BUMOCTTA, pa3OupaHa
KaToO MHTErpUpaHa 4acT OT MPUUYMHHO-CIIEJACTBEHUTE BPB3KU MEXKY ChCTABSIIUTE HA PUCKA U
ce ompenens 4Ype3 CHCTeMa OT HMHAMKATOpU 3a aeMorpadckus npoduia Ha H3clie[BaHaTa
TEPUTOPHSI, 34 COLHUAITHO-UKOHOMUYECKUTE YCJIOBHUSA, OKOJIHATA CpelJa U TMOJUTUKHUTE
MIPOBEXJAAHU B JajieHa cepa Ha JeHHOCT.

B KOHKPCTHHA aHalln3 CME I/136paJ'II/I MaKCUMaJIHO OIIPOCTCH IIOoAXO0J 3a OICHKa Ha
aalTaliMOHHHUA KallaluTET 3a agallTUpaHe Ha CUCTEMUTE KbM KIMMAaTUYHHUTC IIPOMCHU, KOKTO
CC U3passaBa B CJICIAHOTO:

1 - eucox adammayuonmen kanayumem — W3IBIHABAT CE IUPEKTHBU, CTPATETUH H
nporpamMH 3a ajJanTHUpaHe W 32 HaMajsBaHE Ha PUCKA OT KIMMATUYHUTE MPOMEHU B
CEeKTOpa;

2 - Odocmamvuen adanmayuoHen Kanayumen — YACTUYHO CE M3IIBIHABAT JUPEKTHBH,
CTPATCruv W IporpamMu 3a aJaliTUpaHe W 3a HaMaJIIBaAHC HAa PHUCKA OT KIMMAaTUYHHTC
IPOMEHH B CEKTOPA;

3 - HedocmamvueH adanmayuomen Kanayumem — HAMA MNPEANPHETH MEPKH 32
CIIpaBsiHE C PUCKA OT KIIMMAaTHYHHUTE IIPOMEHU B CEKTOPA.

AanTalMOHHUSAT KaalUTeT Ce OLICHSIBA 32 BCEKU ceKTop ¢ Touku oT 1 1o 3 ( 1- Bucok, 2-
JI0CTaThU€H, 3-HEAOCTAThUYEH).

VYs13BUMOCTTa MOKE J1a ce u3pas3u upe3 MHaekca Ha yI3BUMOCT U3pa3eH KaTo:

YV =Y/4k
Kwvoemo:

Y — yazeumocm
Y — yyecmeumennocm
Ax —adanmayuonen kanayumem

3a oIleHKa Ha CTENEHTa Ha YCTOWYMBOCT/YSI3BUMOCT Ha CHCTEMHUTE CME aJalTHpPaIA
npeJiokeHaTa ckana 3a orneHka Ha WMHpaekca 3a ysa3Bumoct no Garcia et al. (2012) kakto
crenBa:

CkaJa 3a ouenka Ha MHaekca 3a YA3BUMOCT

CTOWHOCT Ha MHIEKCA Y cTOHYNBOCT/ysI3BUMOCT
0.80 - 1.00 M3KITI0UNTEITHO YCTOHYHB
0.50 - 0.79 MHoro ycToiuus
0.20 - 0.49 YMepeHo ycTOHYHUB
0.01 - 0.19 Vs13BUM
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CucremuTe cTaBaT ySA3BUMH, KOTAaTO aJaNTAlMOHHUAT UM KalalUTeT HE € JIOCTaThYCH,
3a Jla ce CIpaBsT C JaJeHO Bb3zelicTBue. CTernenTa Ha yI3BUMOCT HAa CUCTEMHUTE 3aBUCH OCBEH
OT aJlanTallMOHHUS KalalMTeT U OT CTENEeHTa Ha Bb3JACUCTBHE HAa KIIMMAaTUYHHUTE MMPOMEHU U
MOJKE JIa C€ XapaKTepu3upa OT ClieAHUTE BapuaHTu, npeaioxenn B CLIMSAVE (2013):

1. He ca ys3BuMH (BB3EHCTBUETO € HE3HAYUTEIHO).

2. He ca ys3BuMH (HaJIM4YUe HA JOCTAThUEH a1alTallHOHEH KalalluTeT).

3. Ys3BuMH (HEAOCTAThUCH aJIaNTAIMOHEH KaIlalluTeT).

4. MHoro ys3BUMH (BB3JICHCTBUETO HAJIBUINABA BH3MOXHOCTUTE Ha aJalTallHOHHUS
KamarurTerT).

BB3MOXHOTO  BB3JICHCTBME HAa  KIMMAaTUYHH  TIPOMEHH  BBPXY  COIHMAIHO-
WKOHOMHYECKUTE CHCTEMHU U TIOJICUCTEMH U BHPXY YOBEIIKOTO 3/IpaBe € MHOTO TPYAHO Ja ce
OLICHH, HO MHOTO JI00bp OPUEHTHP B TOBA OTHOIICHHE € aHAIU3bT, IIpencTaBeH B Jloknaa 12 Ha
EBporneiickara areHius mo okoiHa cpeaa “KiuMaTuyHu mpoMeHHU, BB3JACHCTBHE U YA3BUMOCT
2012”.

EctecTBOTO Ha OmacHOCTTa (B KaKBO TOYHO CE M3pa3siBa Ts) U BPEMETO, 32 KOETO MOXKE
Jla ce peanus3upa, ca ONpeAeNsld YCIOBHS 3a IMpHJIAraHeTo Ha YCHEIIHa aJanTaldoOHHA
cTparerus. PasrpannyaBar ce Tpu BHJA aJalTHpaHE KbM pUCKA B OKOJIHATA CPEJa: NACUBHO,
KOETO Ce M3pa3siBa B OTKAa3 WIM BB3IPUEMaHEe Ha Oe/ICTBEHATA CUTYAIHsI KaTO HEIIO BPEMEHHO
U [IONPABUMO; npedeuonuso, KoraTo ce MpoBekaaT HabI0eHus, HabupaT ce JaHHU, OLICHsBAT
ce TEHIEHIMU U Ce pa3paboTBaT MOJEIH; KOHMPOIUPAHO, KOTATO C€ THPCAT U MpHiarar
KOHKPETHH YIPaBICHCKU pelleHus: u mnporpamu 3a amantupane, Crichton (2009). Bucokusr
aJlanTallMOHEH KamaluTeT MOXKe caMO J1a HaMajH yA3BUMOCTTa Ha CHUCTeMara [0 OTHOIICHHE
Ha J1aJieHa OMacHOCT B ObJelle, HO TOBa MpeArojara, 4e OMacHOCTTa ce u3pa3sBa B OaBHU
IIPOMEHH, KOWUTO Il€ JajaT BpeME Ha CUCTeMara Ja ce ajanTtupa. Moxe na ce mpueme, ue
CUCTEeMaTa ce € aJanTHhpaia ToraBa, KoraTo Ts € Npuo0uIa KauecTBa Jia Ce CIpaBs ChC CTpeca
OT KOHKpeTHH BBHIIHU BB3AekcTBUs (Hukomora, 1998, Brooks, 2003), HO Kkorarto
BB3JICHCTBUETO € TBBPAEC CHJIHO aJalTUPAHETO HE € JOCTaThyHO, 3a Ja TPEeIoTBPaTH
KaracTpodaiHuTe nocneauiy ot o6eacteueto. [lopaau ToBa € HEOOXOIUMO Ja C€ UHTErpupar
MOJIUTUKUTE 33 aJanTHUpaHe KbM KIMMAaTUYHUTE MPOMEHH, C TE3M 3a 3alIUTa OT MPUPOIHUTE
OencTBUSA, MOPOJCHH OT TAX. 3a Ja Ce OLICHM aJIalTAl[MOHHUS KamaliTeT ce M3MO0JI3Ba CUCTeMa
OT WHJIUKATOpH, KOUTO C€ OTHACAT /0 KOHKpPETHATa TEPUTOpPHUS, CEKTOp HA MKOHOMHUKATA U
BB3JICHCTBUE OT MPOMEHHUTE B KIUMaTa. PUCKBT OT KIMMAaTUYHUTE MPOMEHH CE OLIEHSBA BbH3
OCHOBA YSI3BUMOCTTA Ha CHCTEMHTE.

MHoro Ba)keH €JIeMEHT B OlLIEHKaTa Ha PUCKA, € OYeHKama Ha 8b3MONCHUmME wjemu, HO
mopajy TojsMaTa HECUTYPHOCT W MHOTOBAPHAHTHOCT, KaKTO Ha BBH3MOXXHUTE H3XOAH OT
KIIMMaTUYHATE TPOMEHH, Taka W Ha TOJCUCTEMHTE B TCOCHCTEMUTE M B CEKTOPHUTE Ha
CTOIAHCTBOTO, TOBA € 3a/1a4a, KOSITO M3UCKBA MHTETPUPAHE HA PE3YNITATUTE OT MPUIIOKEHUETO
Ha crienuUIHU METOIH 32 OIEHKA U MHOTO JETAMITHU H3CIICIBAHUS.

102

&



* Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6

61)]12(1])6’]((”’”” UKOHOMUKaA om Kiiumamuunume npomenu
5.1.3. YnpaBieHue Ha puCKa

praBHeHI/ICTO Ha pHCKa HMa 3a 0OCJI Ja HaMalId YIA3BHUMOCTTa Ha COLOHUAIHO-
HKOHOMHUYCCKHUTC CHUCTCMU KAaTO HaMaJId WKW TMPCAOTBPATH OIACHUTC IMOCICACTBUA 3a
HACCJICHUCTO B 3aCTpallICHUTC paf/'IOHI/I, pcarupa Ha OIIACHOCTTAa 4YpE3 CUCTCMH 3a PAHHO
npeaynpexacHuc, IMpOBECIKAA C'bO6p213€HO 3CMCIIOJI3BAaHC, noaabpka B TOTOBHOCT
CIICHUAIM3UPAHUTC 3BCHA 3a OKA3BAHC HA MOMOMI, IPOBCKJAAa BB3CTAHOBUTCIIHUTC JIEMHOCTH
cJIea 6CIICTBI/ICTO u ap. praBHeHI/IeTO Ha pUCKa OT MIpUPOAHH 6e,Z[CTBI/IH BKJIFOYBa
HeﬁHOCTHTe, KOUTO C€ HU3BBpIIBAT IPEAU, IO BpPpEMC HaA, U CJIICA IMPUPOIHOTO 6eI[CTBI/Ie. To
MOXE€ J1a C€ pasrjckja Karo 4aCT OT YHIPaBJICHHETO Ha pUCKa OT KIMMAaTHYHHUTC IIPOMCHH,
JOKOJIKOTO ITOJIMTHUKHUTEC HACOUCHM KbM CMCKYAaBaHE Ha IMOCICACTBHUATA U aAallTUPAHETO KbM
TdX YCCTO HE Ca B CBCTOAHHUC HOa MNOPCAOTBPATAT MNOCICACTBUATA OT CKCTPCMHUTC
MCTCOPOJIOTUYHHU ABJICHUA U CBBP3aHUTEC C TAX APYTH OITACHU CcHOUTHS.

llennte, KOWTO cCHU TIOCTaBsi YIPABICHHETO MOXE Ja ObIAT KpamKOCPOUYHU,
CcpeOHOCpOUHU Ul 0ba20cpoyHu. KpaTKOCPOUHUTE LIEIH CE OTHACST 10 He0OXOIUMOCTTA Ja Cce
MpUBJEYe BHUMAHHUETO HA XOpaTa KbM JajJieHa HEMOCPEICTBEHA OIMACHOCT U Ja CE€ TMOBHIIH
AHTQXHUPAHOCTTAa UM C OpPraHU3alusaTa 3a cupaBsiie ¢ Hes. CpeJHOCPOUYHHUTE U IBIATOCPOUYHU
[EJM Ca HACOYCHW KbM IOBUIIIABAHE HAa YCTOMYMBOCTTA Ha CHCTEMUTE M Ha KyJITypaTa Ha
MPEBEHIIMS BbB BCUUKHU c(hepu Ha OOIIEeCTBEHHUS )KUBOT 32 IMOCTHTaHe Ha YCTONYMBO pa3BUTHE
B JBJITOCPOYCH ILJIaH.

VYnpaBieHHeTo Ha pHCKa Ha HAIMOHAIHO, PETHOHAIHO W JIOKAJIHO HUBO MMa CBOWTE
cienuduyHr ocodeHocTH. Ha HanmoHanHO paBHHMIIE TO CE MPOBEXKIA Bb3 OCHOBA HA CHIIHO
0000I11eHN CTaTUCTUYECKH JAHHU 3a ONACHOCTTA M YA3BUMOCTTA. YTPABJICHUETO Ha pHCKa Ha
JIOKAJIIHO HHMBO € OPHEHTHPAHO KbM KOHKPETHO OINACHO SIBICHHE WIM TpyIa SBJICHUS, KOUTO
3acAraT TOYHO OmpezeneHa Teputopus (oOIIMHa, pedyeH OaceifH), ¢ KOHKPETHH (DYHKIMH B
paMKHUTE Ha TEPUTOPHSITA U UHPPACTPYKTYPHU OOCKTH, KWIIMIIHHA CTPATU U TPAKIaHH, KOUTO
r'v oOuTaBar.

VYropaBieHneTo Ha pUCKAa W3MCKBA HMHTETPUPAHM MOAXOJH, 3all0TO OeICTBUATA Ce
TEHEPHUPAT B PE3yJTaT OT JACUCTBHETO HA MHOTO €THOBPEMEHHO JIEHCTBAIIM U TOBEYE WM T0-
MaJKO CBBp3aHU TMOMEXAy cu ¢aktopu. ToBa e BaaugHO KaKTO Ha rio0aqHO, Taka M Ha
PETrHOHAIHO U JIOKAJIHO HUBO. Taka HampuMmep, KIMMAaTUYHUTE MPOMEHH, Jerpajganusara Ha
eKocHucTeMuTe, (PMHAHCOBUTE U MKOHOMUYECKH KPU3U BOJAT PECMEKTHBHO /O IJI00AIeH PbhCT
Ha TPUPOTHU OENCTBUS, MAHJIEMUU, TEXHOJOTUYHU KatacTpodu, OemHocT U TepopusbMm. Ha
pPErHOHAIHO HUBO, HAMPUMEp B paMKUTE Ha €WH pedyeH OaceilH, MpoIecuTe ChIIO MPOTHYAT
CBBP3aHO M M3UCKBAT HMHTETPUPAHM YIPABIECHCKU pelieHus. EAHO romsiMo HaBOJAHEHHE B
OaceiiHa, aKTMBHM3Mpa CBIAYMINA M CPYTHINA B IUJIAHUHCKUTE TEPUTOPUHU, 3aMbpCSIBAHE Ha
BOJUTE M OIACHOCT OT C€MHJACMHU B HACEJICHUTE MeCTa, MKOHOMHYECKa W (HUHAHCOBA
JecTa0mIM3anysg Ha TPUICKAIIUTe aJIMHUHUCTPATHUBHU EIUHUIM W TPSKO HIA KOCBEHO
obenHsBaHE HA MECTHOTO HacesleHue. HanmoHamHUTE CTpaTeruy 3a ympaBlICHHE Ha PHCKa ca
CBBP3BAIOTO 3B€HO MEXKTy TJIO0ATHUTE U JIOKATHUTE MOJEIN Ha MHTETPUPAHO YIPaBICHUE HA
pucka (UYP). Te TpsibBa ma B3uMar NpeaBHU] CHIIECTBYBAIIWTE TEHICHIIMA W TPOILIECH U B
CHhCEJIHUTE CTPAHH U B PErHOHUTE U MKOHOMUYECKUTE OOIIHOCTH KHM KOWTO MPUHAIIEKAT,
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KaKTO W TJI00aJHHUTE KIMMATHYHU OpOMCHH MU YCWJIHATA HAa MCKAYHapOJIHATa 06H_[HOCT 3a
HHTCIPHUPAHO YIIPABJICHUC U aJAlITUPAHC KbM TC3U MMPOLUCCH HA BCUYKH HUBA HAa YIIPABJICHUC.

Humezpupanomo ynpaenenue Ha pucka TPEACTABIsABA MYJITUCEKTOPHO (IIpaBo,
aJIMAHUCTpAIHsI, ”KOHOMHKA, TEXHOJIOTHH, CoLlMaiHa cepa) npuiarane Ha MOJIUTHKU U MEPKH
3a HaMmajsABaHE Ha pPUCKA OT MPHUPOJHH OencTBHs Ha 0OazaTa HAa HAYYHH U TEXHOJOTHYHH
pemerns. To TpsOBa na peryiupa mporecuTe MPOU3THYAIM OT TI00aTHUTE TPOMEHU, KOUTO
BOAST JI0 HapacTBaHE Ha YI3BMMOCTTa Ha CHCTEMUTE B OKOJIHAaTa cpena (IPUPOJIHU,
MKOHOMMYECKH M COLMAIHM) M J1a TMOBHUIIM YCTOMYMBOCTTAa UM Ha MOTEHIMAIHUTE OMACHU
BB3JICHCTBUSA. B TO3u mporec IuanorsT MEXIy pa3iuuyHUTE 3aUHTEPECOBaHH CYOEKTH U
WHCTUTYIIUUTE, KAaKTO U OOIIecCTBeHaTa KyJTypa IO BBIPOCUTE, Kacaelld pUCKA OT
KJINMAaTUYHUTE IIPOMEHU, Ca OT CHILECTBEHO 3HadeHUE. VIMa npska Bpb3Ka MEXIY IMOJIUTUKUTE
3a YCTOMYMBOTO PA3BUTHE U CUTYPHOCT M HAMAIIBAHETO HA YSI3BUMOCTTa OT INPUPOIHHU
OencTBUs, B T.U. U TE€3U, IOPOJAECHU OT IPOMEHHUTE B KIMMATA.

BaykeH MHCTpYMEHT B TO3M YIPABJIEHCKHU NPOLEC Ca HMHIUKATOPUTE 32 OLEHKAa U
ylpaBjeHue Ha pucka. Te mo3BossBar Jja ce OLIEHH pe3yJiTaTa OT yIPaBICHUETO B KOHTEKCTa
HAa 3aJI0’)KEHUTE B HErO COLMAJIHU LM, B T.U. U 32 YA3BUMOCTTA KbM KIIMMAaTUYHUTE POMEHH.
WuaukaTopuTe uMaT JIBE BakHHM Xapakrepuctuku: 1) Jla mpencraBsat mHopmammsTa dpes
HSIKaKBa KOJMYECTBEHA MAPKA, KOETO TH IpaBU IMO-JIECHO pa3dupaemMu U cpaBHUMHU H 2) [la
onpocmam WHOpPMALUATA 32 HIKAKBB KOMILJIEKCEH MpPOOJieM, KaTo s MPEACTaBAT BHB BU,
KOWTO yJIECHSIBA KOMYHHUKALUATA.

[Tpunaranero Ha WHAMKATOPU B YIPABICHUETO HA PUCKA OT KIIMMATHYHHUTE MPOMEHHU U
NpUPOJHUTE OCACTBUS M TEXHUS MOJO0P ca MOJAYMHEHU Ha IIEJUTE Ha YIPAaBICHCKHUS MPOIIEC.
Te Ouxa MOTJIH J1a MOKAXAaT, Ik YA3BUMOCTTA U PHCKA HapacTBaT WM HaMaJIIBaT B PAMKHUTE
Ha HSIKaKbB KOHTPOJIEH MEpUOA, Aa ObJaT M3TOYHUK Ha HHQOpMAIMS 3a YSI3BHMOCTTa Ha
KOHKPETHH OOEKTH 0 OTHOIICHUE Ha TPOMEHHTE 32 HYKIUTe Ha KOHKPETHH HHCTUTYIIMH KaTO
3aCcTpaxoBaTEIHUTE, HANpUMep, WIH Ja JaBaT 00O0OIIeHa MpelcTaBa 3a CHCTOSHHUETO Ha
CHUCTEMHUTE 3a YIpaBJICHHE Ha pPHUCKAa OT TNPHUPOIHU OEICTBHS UYpe3 pa3IMYHU HHICKCH,
ob6o6mraBany nHPOpMaIIUATa OT MHAUKATOpPHUTE. TakuWBa ca MHIEKCHT 32 PUCKA OT O€ICTBUS
(DRI-Disasiter Risk Index), npemnoxxen or UNDP 3a na mokaxke JOKOJIKO Pa3sBHUTHETO Ha
pa3IMYHUTE CTPAHU BIIMSE BHPXY YSI3BUMOCTTAa MM IO OTHOIIEHUE HA MPUPOIHU OCACTBUS U
I'mo6anuus Knumarnuen Puck Uugexc (GCRI - Global Climate Risk Index), koiito u3mepsa
CTEMeHTa Ha eKCIIOHUPAHOCT U YSA3BHUMOCT Ha CTPaHUTE KbM €KCTPeMHH siBIeHHs. Toii TpsaOBa
Jla ce BB3MpUEMa KaTO CUTHAI 32 TOTOBHOCT Ha CTPaHUTE Ja MOCPEIIHAT OMacHOCTTa OT
METEOPOJIOTUIHUTE, KIMMATUIHHUTE M XUAPOJIOKKH eKCTpeMyMH. ba3aTa maHHH, BH3 OCHOBA Ha
Kouto ¢ paspaboren mHaekca or GERMANWATCH, BrirouBa camMo JaHHUW 32 JTUPEKTHUTE
3aryo, B T.4. 1 CMBPTHOCT OT €KCTPEMHUTE XUAPO-METCOPOIIOTUIHH CHOUTHS, HO HE BKITFOUBA
JTAaHHU 32 MHIUPEKTHUTE 3aryOn, HarmpuMep 3a Oposi Ha 3acerHaTUTe Xopa.
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5.1.3.1. UuauxaTopu

N300pbT Ha MHAMKATOPH CE€ U3BBPIIBA TaKa, Y€ TE€ JIa OTTOBAPAT HA OMpeJesieH Habop
OT Kputepud, karo: 1) [IpencraBuTesHOCT (TO3M UHAMKATOP U3MEPBA JIM Hall-BaXKHUSI €JIEMEHT,
XapaxkTepusupanl siBjieHueTo); 2) HanexxHocT (1aHHUTE 32 HETO ChbBMECTUMU JI €A C TAHHUTE
3a MUHAJIM NEPUOJU U JAIH ca JTOCTOBEpHM); 3) UyBCTBUTENHOCT (MOXE JIM UHIAUKATOPHT Aa
u3MepHu TpoMsiHaTa Ha ycioBusita); 4) JlocTbmHOCT (JIeCHO JU 1€ € Ja Ce M3MepBar u
CbXpaHsABaT JaHHUTE M IIe ObJaT Ju pa3OupaeMu 3a rpynara IOJ3BAaTENd, 3a KOSITO ca
npenHazHayeHu); 5) OOeKTUBHOCT (JAaHHUTE I1l€ OCTAHAT JIU MPEICTABUTEIHHU IMPH CMSHA Ha
yCIIOBUSITA U aKO HE, B KakBa CTENEH Ile Ce MPOMEHHU JOCTOBEepHOCTTa uM); 6) Mspka
(pOLIeHTH, KAaTEerOpUH B 3aBUCUMOCT OT IPYHUPAHUTE CTOMHOCTU HAa MHAMKATOPUTE: BUCOKA,
Cpe/Ha U HHUCKA U JIp.)

Onenkata ce U3BBPIIBA [0 OTHOILIEHHWE Ha BCSAKA OT CHhCTAaBSIIMTE HAa PUCKAa M Ha
dakropuTe, KOUTO MOTraT Ja ro MOPOJAT, MOBUIIAT WJIM HaMalsiT, Bb3 OCHOBAa Ha aHAlU3 Ha
CHOTBETHUTE WHIUKATOpH M uHAEKcH. Cucremara OT WHAMKATOpH ce pa3paboTBa B
CHOTBETCTBUE C MPHUHIMITHATA CXEMa 3a Ch3JaBaHE HA WMHIUKATOPH B CJIECTHUTE OCHOBHH
creiku: 1) OmnpenensiHe Ha LeNTa C KOSITO IIe ce MmpwiaraT (OLIEHKa Ha YIPaBICHUETO W
NOJIMTUKATa 3a HaMaJlsBaHE Ha OMNACHOCTTa M YSA3BUMOCTTa WJIM Ha pUCKA U 1Op.); 2)
OmnpenensiHe Ha BPEMEBHUTE W MPOCTPAHCTBEHH I'PaHUIM 3a KOUTO ce OTHacat; 3) M30op Ha
teopetuueH mojnen (Hanpumep AIICBO) 4) OmnpenensHe Ha 0oO0IUTE KPUTEPHH, HAa KOUTO
TpsIOBa J1a OTroBapsT WHAUKatopuTe; 5) M300p m aHamm3 Ha HeoOXoauMmaTa HalMyHa 0asa
nanHu; 6) M360p Ha cucTeMa OT UHAMKATOPH, KOUTO Jia YAOBJIETBOPSBAT MPUETUTE KPUTEPUHU
u 7) Cw3naBane Ha unaekcu (Disaster Risk Index (DRI) (UNISDR, 2005), Community Based
Risk Index (CBRI), (GTZ, 2004), Notre Dame — Global Adaptration Index (ND-GAIN) u mp.).

I'mobamnusat Uuaekc 3a Anantupanoct (ND-Global Adaptation Index) e pa3zpaboten 3a
OIICHKA Ha YsA3BUMOCTTa KbM KIMMATHYHUTE IpoMeHH. Tol € mpeaHa3HaveH Ja MoKa3Ba Kou
CTpaHH JI0 KOJKO ca MOJArOTBeHH (aAanTHUPAHM) J1a C€ CIPABAT C PUCKA OT €KCTPEMHU ChOUTHS
B CJICJICTBHC Ha KIMMATUIHUTE MPOMEHH. Bpb3kaTa MEXIy WHIUKATOPUTE 3a YA3BHMOCT
(exCrTOHMPAHOCT, YYBCTBUTEIHOCT W aJalTAllAOHEH KalallMTeT) W JKU3HEHO BaXKHUTE
CTOMAHCKH CEKTOpHU € TMpeACTaBeHa B JBE CTEMeHH (BUCOKa (+), KOraTo WHAMKATOPBT
JOTIpUHACS 3a MOBHUIIaBaHE Ha ySA3BUMOCTTa M HHCKA (—), KOTaTo HEroBaTa CTOWHOCT BOIH IO
HaMaisBaHe Ha ys3BuMmocTTa), Tabmuma 5.4. (ND-GAIN, 2013). MHaekchT Bce omie ¢ B
mpoliec Ha pa3paboTBaHE U OIe HE € MPUIIOKEH 3a OI[EHKA Ha CTPaHHUTE 0 TO3U MOKa3aTel.

Tabu. 5. 4. OuakBaHO BB3/CHCTBHE BBPXY YA3BUMOCTTA OT KituMaTtHuHus puck mo cektopu (ND- GAIN, 2013)

Excnonupanocrt YyBCTBUTEJIHOCT AanTanuoHeH
Kanamurer

Bopa OuyakBaHa mnpoMsiHa BbB Bcuuku BugoBe Hacenenue ¢ gocThII 10
BAJICKUTE BOJIOTIOTpEOIICHUE J100po BomocHa0sIBaHe
(+) (+) ©)
OuvakBann mnpomMeHH B CMBPTHOCT BbB Hacenenue ¢ pocten 10
TeMIeparypara BB3pacToBaTa rpymna J0 5 KaHaJIW3alus
(+) r. mopaau 3abojsiBaHust B (-)
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OuakBaHU POMEHU B
3bpHOIOOMBA

*)

KoedwuueHt Ha Bapuanus
B 3bPHO/I00MBaA

(+)

OuakBaHO BJIHSHHE Ha
KIMMAaTHIHATE TPOMEHHU
BBPXY CMBPTHOCTTa OT
3a00JIIBaHUS

(+)

CMBpTHOCT oT
HH(EKIMO3HH W 3apa3Hu
Oonectr

(+)

I'scToTa Ha HaceneHueTo B
TOJIEMHTE IPajoBe

+)

I'pancku puck

*)

OuyakBaHa
OHMOMHTE
(+)

3aBHCHUMOCT oT

3arjiaxa 3a

IIPUPOJHUS KallUTal

(*)

3emu ¢ H.B. mog 10 m Hax
MOPCKOTO HUBO

)

Hacenenne ¢ pgoctenm 110
HAJICXKTHO

eJIeKTpOoCcHab 11BaHe
YecToTa Ha HABOIHEHHSATA

*)

CIICAICTBHE Ha MpeIaBaHH
110 BOJIEH BT 00JIECTH

(+)

Hacenenue, »xuBeemo B
CEJICKUTE PalioHU

(+)

3aBHCUMOCT OT BHOC Ha
XPAHUTEITHU IPOTYKTH

(+)

Bpoii 3npaBan paboTHUIH
Ha IJ1aBa OT HACEICHHETO

-

Pasxonu 3a
3]paBeoIa3BaHe oT
BBHIITHY U3TOYHUIH

(+)

Hacenenme, >xuBeemo B
rera

(+)

Tonsam TEMIT Ha

HapaCcTBaHC Ha I'paI0OBETC

(+)

Exonornann OTIneyaTbln

()

3acTpaleHn BHIOBE

(+)

Hacenenne skuBeenio B
3eMH ¢ H.B. mog 10 m Hax
MOPCKOTO HHUBO

(+)

Enepruen puck

(+)

H’I)TI/IH.IE[ C HaCTHJIKa

)

3eMenencKu
U3IM0JI3BaHE HA TOPOBE U
MexaHu3auus ¥ I Ha

KamnanureT,

HAITOSBAHUTE
3emu (%)

)

3eMEIEICKH

Hena moxm 5 r. BB3pact
CTpajamu oT
HeI0XpaHBaHe

(+)

Jparomerue

)

CMBPTHOCT NpH pakIaHe

(+)

3aryOu OT NIpeKbCcBaHE Ha
€JICKTPO3aXPaHBAHETO

()

KauecTtBo Ha TBproeckata
u TPaHCIIOPTHA
HHPPACTPYKTYpa

)

3amumrenn OnoMn

)

TTonnucanu
MEXIYHAPOJHU KOHBEHIIMH
M0 OKOJIHA Cpefia
M3mepeno
TOTOBHOCT

II0 CKajaTra 3a

H3mepeHo mno ckaiara 3a

TOTOBHOCT

M3mepeno mno ckamara 3a

TOTOBHOCT
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5.1.3.2. UHTerpupaH noaxoj 3a olleHKa HA PUCKA OT KJIMMATHYHUTE NPOMEHHU

Tl KaTo KIMMATUYHUTE TMPOMEHHU 3acsraT €IHOBPEMEHHO, HO IO Pa3JIM4eH Ha4YHH
OTJICTHUTE PETUOHHM M CTOIAHCKH CEKTOPH, TO €IUH KOMIUICKCEH IMOJX0]] Ha BCUYKH HHUBA Ha
yIpaBiieHHE € a0CONMIOTHO HeoOxomuMm. EAMH TakbB MOAXON Mperosara MpoBEXKIAaHETO Ha
MENHCOYPESUOHAIHA W MeNHCOYCeKMOPHA NOAUMUKA, WHTETPUpaHa BBB 6CUUKU HUBA HA
ynpasenenue nu Ha ekcnepmusa (EEA, 2013).

WNurerpupane na JHCBO mnoaxoaa ¢ H370KEHUS MO-TOpPE MPUHIMUIIEH MOJIXOJ] 3a
OIICHKAa Ha pUCKAa W C KOHIENTYaJIHHS MOJEJI Ha Bpb3KaTa MEXIY BB3JCHCTBHETO HA
KIIMMaTUYHUATE TMPOMEHH, YS3BUMOCTTA, CMEKYaBaHETO W ajaantupanero ot ¢ur. 5.1, e
MpeICTaBeHo B cxemara Ha Tabmwmma 5.5.

Tabu. S. 5. UHTerpupane Ha MojieJINTe 32 OlleHKA HA pUCcKa OT KauMaTuyHu npomenu u JTHCBO

OITACHOCT EKCIIOHUPAHOCT VA3ZBUMOCT PUCK
JABVDKEILN Cuenapuu 3a
CUJIn IIPOMsIHA Ha
KIIuMaTa
AR4, AR5
HATHUCK Hecurypuoct ot
W3X0Aa Ha JajcH
KIIMMAaTHICH
CLIEHapUi;
Hecuryproct ot
u3xoma Ha
ClieHapuu 3a
MIPOMEHU B
COIMATTHUTE
MKOHOMHYECKHU
CUCTEMH
CBCTOSHUE Wupukatopu 3a
YyBCTBUTEITHOCT u

aJallTAIMOHCH KalmanuTET Ha
CUCTEMUTE

BB3JIENCTBUE OnpenensiHe Ha
IIparoBy CTOMHOCTH Ha
HUHIUKAaTOPUTE
OTI'OBOP VYnpasnenue:

CMekyaBaHe  Ha
BB3JICHCTBHETO;
HamansBane Ha
YA3BHUMOCTTA,;
ApantupaHe  Ha
CHCTEMHTE
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5.2. JlepuHupaHe Ha eKCTPeMHHU SBJEHHS M TPUPOAHH O€JACTBHUS, CBbP3aHU C
NPOMEHHUTE B KJIUMATa

Kiumarnunure mnpoMeHHM cTaBaT MO-OCE3a€MH Ype3 EKCTPEMHUTE KIMMATHUYHU
SIBJICHHSI, 3aII0TO T€ Ca CBbP3aHU C UYBCTBUTEIHU OTKJIOHEHHS OT HOPMAJTHOTO CHCTOSIHUE HA
KJIMMAaTa Ha JaZieHo MsicTo. ToBa o0aye He O3HAYaBa, 4Y€ MOXKEM Ja TBBPJIUM ChC CUTYPHOCT, 4e
JAJICHO EKCTPEMHO METEOPOJIOTHYHO WM KIMMATUYHO CHOUTHE € MPSKO CIEIACTBUE OT
IIPOMEHUTE B KJIMMaTa. MHOro eKCTpeMHU CHOUTHS ca CBBbpP3aHH C €CTECTBEHM KoJieOaHHs B
KIuMatnuHata cucrema, karo En Hunpo/Jla Huns, HOxkmara m CeBepHoaTiaHTHYECKATa
ocuuianuu u Jp. CBbp3aHUTE C TSIXHOTO MPOSIBICHUE EKCTPEMHHU CHOUTHS C€ OMpPEeNsT KaTo
,»KITUIMaTHYHU EKCTPEeMyMH’, a T€3U, KOUTO C€ CBBP3BAT C EKCTPEMHH XapaKTEPUCTHKU Ha
HSKOM METETCOPOJIOTMYHM €JIEMEHTH (TeMIlepaTypa, BaJIeKH, BITHpP) C€ OMPENEAT KaTo
,»METCOPOJIOTUYHH EeKCTpeMyMu”. JIBeTe rpynu sBICHUS ca OOCTUHEHH KaTo ,,KIMMAaTHYHU
excrpemymu” (IPCC, 2012). Ot pgpyra crtpaHa, HE BCSKO EKCTPEMHO CBHOUTHE BOJIH
HEIMpeMEeHHO A0 OencTBue. Bbnpeku ToBa, MPOMEHSIIMAT C€ KIMMAT CbC CUTYPHOCT BOJHU 0
IPOMEHU B YECTOTaTa, HMHTEH3UTETa, MPOCTPAHCTBEHHsI OOXBAT, MPOIBIDKUTEIHOCTTA H
BpeMeTo Ha mposiBa Ha HsAkou oT Te3u siBneHus (IPCC, 2012). Bpb3ka Mexay KIMMaTHYHHUTE
MPOMEHHU, €KCTPEeMHHUTE KIMMATUYHH M METEOPOJOTHMYHU SIBICHUS M PUCKA OT MPHUPOIHU
OencTBUA NEHCTBUTEIIHO UMa, HO CaMO 3a HAKOU OT TsX TA € nmoTBbpaeHa (Huber and Gulledge,
2011). Iopamu 3naunmmocTTa Ha TO3u BhIpoc, IPCC mybnukyBa mpe3 2012 r. crenuanex
nokian Ha paborHa rpuma [ u II: “Managing the Risk of Extreme Events and Disasters to
Advance Climate Change Adaptation” (IPCC, 2012). B To3u nokianm, €KCTpeMyMHTE ca
pasriefaHu B TEXHUTE (U3MYECKH aCMEeKTH, KaKTO M B KOHTEKCTAa HAa E€KCIOHHPAHOCTTA H
yS3BUMOCTTa HAa CHCTEMHTE [0 OTHOIICHWE Ha BB3AeHcTBHETO M. Criopen AajeHara Tam
neUHUIUS, ,,KIUMAMUYHUSAM eKCMPEeMYM e CMOUHOCM HA NPOMEHAUBAMA 8elUYUHA HAO UIU
noo 3adadeHa npazosa CMOUHOCH, KOSMO e O1U30 00 HAYANOMO UIU KPAs HA PAHICUPAHUS
peo”. ToBa onpeieNnieHne € ChboOpa3eHo ¢ pakTa, 4e eKCTPEMHHUTE CTOMHOCTH Ha MTPOMEHJINBaTa
3a J1aJIEHO MSICTO, MOXeE Jia ca HOpMa 3a APYro MsCTO.

B aHanuza Ha ekcTpeMHHUTE SIBIEHUS CE€ M3II0JI3BAT Hall-4ecTO JAaHHM 3a TAXHATa
YeCcTOTa, MOBTOPSIEMOCT, OTHOCHTENEH MU, Opodl CHOWTHA C HMHTEH3UTET HaJ 3alaJeHo
KpuTH4HO HUBO (1-BH, 5-TH, 10-TH wmm 90-1u, 95-TH, 99-TH MPOLIEHTUIT), KOUTO CE OTHACAT 3a
onpezeneH BpeMeBu HHTepBas. CbOUTHUS, KOUTO CE€ MPOSBABAT ¢ BeposTHOCT OT 1 10 5% ca
MHOTO penku. Hampumep, uaeHTH(UIIMPAHETO HA OMACHOCTTA OT HABOJHEHHUS C€ U3BBPIIBA
Bb3 OCHOBA Ha BEPOATHOCTTAa W YECTOTaTa, ¢ KOATO T€ ce ciayuyBar. Yecrorara, oTpassiBa
BEPOSITHOCTTA PEUHUSI OTTOK (m3/s) Jla TOCTUTHE WJIM J]a HAJIBUIIIN OTIpEeJIeieHa BETNYNHA, Hal
KOATO MMa OMacHOCT OT HaBOJAHEHHE B mepuoj oT 1 roaumHa. PaznuyHaTta BEpOATHOCT 3a
peanu3rupaHe Ha PA3IMYHU [0 TOJIEMUHA HABOJHEHHUs CE€ OMUCBA OT TIXHATA MOBTOPSEMOCT
(cpenHaTa MPOIBIDKUTETHOCT Ha MEpPHOoJa, B KOWTO Te ce ciyuBar). Taka Hampumep, KOraTo
Ka3BaMme, 4e TaKOBa HABOJHEHUE ce ciiyyBa BeAHBX Ha 100 roguHu, TOBa HE O3HAYaBa, Y€ aKO
CBOMTHETO C€ € peaTN3UpaIo Ta3y TOANHA, TO ciaeaBanioTo e e cien 100 rogunu, a 03HavaBa,
ye BEpOSITHOCTTA Ja Ce CIy4YH ChIIOTO ChOWTHE BBB BCsiKa eaHa roauHa € 1 Ha 100 win 1%.
KonkoTo mo-ekcTpemMHoO € JaIeHO ChbOUTHE, TOIKOBA MMO—MajKa € BEPOSITHOCTTA 3a CIyYBAHETO
MYy H € TIO-TOJISIM Tepruoja Ha MOBTOPSIEMOCT U 00paTHOTO, CHOUTHSITA ¢ TTO-MATBK MEPUO]] HA
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MIOBTOPSIEMOCT Ca C TO-TOJIIMa BEPOSTHOCT 3a ciyuBaHe. Kakro ¢u3nyeckure mapameTpu Ha
EeKCTPEMHUTE KIMMATUYHU U METEOpOJIOTUYHM CHOWUTHUS, TaKa U TPAHULMTE Cle[ KOUTO Te
CTaBaT OMACHU M HAHACST IIETH, CA OTHOCHTEIHU U 3aBUCAT OT peauia (pakToph B OKOJIHATA
cpena. EnHo oT mpenm3BuKarencTBaTa Ja ce€ ONpEAeind Aadd U JIOKOJIKO KIMMATUYHUTE
eKCTPEMyYMU Cca CBBbP3aHM C KJIMMAaTUYHUTE [IPOMEHM [pPOU3THYAa OT TOBa, 4e
JETEPMUHUCTHUYHUAT NOJXOJA B OLIEHKAaTa Ha OMACHOCTTa OT TE€3M ChbOUTHS Bb3 OCHOBA Ha
MHUHAJIUsl ONUT Beye HE € aJeKBaTeH, 3allloTO YCJIOBHATA B KIMMAaTUYHATA CHCTEMa ca
IIPOMEHEHM.

Tpenbepn (2012) momuepraBa, ye B CHBPEMEHHUTE YCIIOBHS ,,BCHUKH KIUMaTHYHHU
SBJICHUSl Ca MOBJIUSHU OT KIIMMAaTUYHUTE MPOMEHH, 3alll0TO CpeaTa, B KOATO T€ Ce MOopaXKaar
€ MO-TOoIlIa U MOo-BJIakHa OT npenu”. M nobass, 4e “10pu MHOTO MaJKH MIPOMEHH B CPEIHUTE
CTOMHOCTH MOraT Jia MPEIU3BUKAT MHOIO TOJIAMO IMPOLIEHTHO HM3MEHEHUE B E€KCTpeMyMuTe”
(Trenberth, 2012). HapacTBaHeTo Ha MapHUKOBHUTE Ta30BE M aepo30JiuTe B aTMmocdepara €
MOCTOSTHEH ~ (pakTop, KOWTO BIHUs€ HA TMOBUIIEHUWETO Ha TiobOamHaTa TeMIepaTypa.
[ToBumaBanero Ha Temmneparypara Ha CBeroBHus okeaH ¢ 0,5-0,6°C cmnpsimo 1950-te, mpes
1970-te e moBeno /10 HapacTBaHE HA M3MApPEHUETO OT cBeToBHUA okeaH ¢ 4% (Trenberth et al.,
2007). B pesynarar Ha ToBa, aTMocdepara € CTaHala MO-BlIaKHA U MO-TOIJIa U TOBAa HaMupa
OTpakKeHHE B HAPACTBAHETO HA BAJIICKUTE U CBBP3aHUTE C TIX €KCTpeMHU sBieHus ¢ 5-10%
(Trenberth, 2012).

Tosa npeamnosara, 4€¢ € HapaCTBAHCTO Ha rinobanaHara TEMIICpaTypa U PUCKBT OT
KIIMMAaTUYHU CKCTPEMYMU IIC paCTC, HO KOU TOYHO, KOIra U KbJ€, Ca BbIIPOCH, HA KOUTO MOXKE
Ja C€ OTTrOBOPH CaMO JOHAKB/C.

3a ;a ce MOTBBPAM Bpb3KaTa MEXKAY KIMMATUYHUTE IPOMEHU U PUCKA OT KOHKPETHO
eKCTPEMHO KJIMMAaTUYHO SIBJIECHHUE, TS TpsOBa Jja ce JOKaXe MO TpU HauuHa: upe3 meopusamad,
HabawoeHuama u modeaume. Upes Teopusita TpsiOBa aa ce mocodar (U3UYECKUTE MPUINHH,
nopaay KOWUTO JaJeHO €KCTPEMHO CHOMTHE MOXKE Jia € CBBP3aHO C MPOMEHHTE Ha KJIMMAaTa.
Habmonenusra ca HEoOXOAWMH, 3a Jla MOKaKaT Jajdl MMa Bede NMPOMEHH B HMHTEH3UTETA,
YecToTaTa W TPOJIBIDKUTEITHOCTTA Ha SBICHHUETO, KOUTO Ca CHU3MEPUMHU C (PU3UUECKUTE
NPUYMHHU, a MOJIEJIUTE TPsIOBa Ja MOKaXKaT Jajld PUCKBT OT TOBA EKCTPEMHO ChOUTHE pacTe B
CBhOTBETCTBUE ¢ TeopusaTa 1 HabmoaeHusara (Huber and Gulledge, 2011).

Xy0ep u l'anemx (2011) cpoOuiaBat oie, 4e KbM MOMEHTa MMa JI0Ka3aTeICTBa U IO
TpUTE HaIpaBieHUs (Teopus, HAOMIOJCHMS U MOJIENH) 3a Bpb3KaTa MEXIY KIMMaTHYHUTE
NPOMEHHU U HapacTBALUs PUCK OT CIETHUTE KIUMATUYHU €KCTPEMYMU: eKCMPEeMHU 2OPeUUHU,
00UNHU 8anedcu (8 m.u. U CHe208aNedNCU), CYWA U 20PCKU noxcapu. 3a APYrH KINMaTHYHU
eKCTPEMYMH HsIMa JOCTAaThyHO (yparaHuTe) Wi HAMa HUKAKBU JOKa3aTEeJICTBA 3a T€3H BPH3KHU,
HO TOBa HE O3Ha4aBa, 4ye B ObjeIIe, C MPOIbDKABaHE HAa HAOMIOACHUATA H yCHBBPIICHCTBAHE
Ha MOJCJIINTE, HiIMaA a CC€ ITOABAT TaKHBa.

AKO HaOJIOJIeHHsATa MOKa3BaT TeHJCHIMS KbM HapacTBaHE Ha OMACHOCTTAa OT JIAJEHO
€KCTPEMHO KJIMMaTHYHO SIBJICHHE UM Ha MHJIMKATOPUTE 3a HEroparta Mpossa (BWXK T.6.), U Ta3u
TEHJCHIIUS CE MOTBBPXKAaBa OT INI00ATHUTE U PETMOHAIHUTE MOJIEH 3a IPOMEHUTE B KJIMMaTa
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(Buk T.4.), TO TOBA BeYE € IOCTATHYHO CHUJICH CUTHAJ 32 HEOOXOJAMMOCTTA JIa C€ B3eMaT MEPKHU
32 HaMaJIsIBaHE HA YSA3BHUMOCTTA U PUCKA OT HETO W/WJIM 332 aJanTaius KbM IIPOMECHHTE.

Caydyan ¢ eKCTpeMHH CHOUTHS, JOBEIM 10 OEICTBHA C MOCIEICTBHS 3a COLHATHO-
MKOHOMHUYECKUTE CHCTEMHM U 3/IpaBETO Ha Xopara, kato cymara oT 1982-1994, ropemmure
BeIHE 1Ipe3 1998 u 2000 rogunan, HaBoguerusta ot 2005 r. u 1p., TpsiOBa na ce aHaMM3UpPaT
KaTo aHAJIO3d Ha BB3MOXKHU €KCTPEMHH CHOUTHS, KOUTO B OBJCIIE MOXKE Jla ce CIy4BaT IO-
YecTO M C TO-TOJIIM WHTCH3WTET TOpaad KIMMATUYHHUTE NPOMEHU. Bb3 OCHOBa Ha Te3M
ChOUTHSI, TPsAOBA J1a ce MPOCKTHPAT JCHHOCTUTE 32 aJaNTalis 1 HaMallsiBaHe Ha PUCKA.

Bb3MokHUTE MOCHEACTBUS OT EKCTPEMHHUTE KIMMATUYHHU SIBJICHUS, CBBP3aHU C
npoMeHuTe B kiumara B EBpomna, ca pesromupanu B Tabnuia 5.6.

Tab. 5. 6. Bp3MOXHH IOCIEACTBUS OT KIMMAaTHYHUTE IIPOMEHH 32 OCHOBHH CTOIIAHCKU cekTopH B EBporma ( mo

Parry et al., 2007)

CexTopu
Bb3mMoxHMn
HIPOMCHHA 3emenenue u | Boguu pecypcu @ Yosemiko Nuaycrpus/
rOpPCKO 3apaBe U | HaceJleHHU mecta/
CTONAHCTBO JKHMBOT 001IecTBO
Ilo-romn /mo- | TloBuiiaBane Ha | IIpomenu cBbp3anu | HamansaBane Hamansasane Ha
MaJKo CTyJleH! | JOOMBUTE B TO- | C pexuma Ha | HA puCcKka OT | eHePromoTPeOICHHUETO 32
JHHU /HOIlII/I; XJIaHUTC PETUOHU OTTOKa BBHB BpPbH3Ka | JICTAJICH HU3XOJ | OTOIJICHHUE, HapaCTBaHe

[Mo-tomm/ropem | (CEBEpHU CTpaHU) M | ¢ TPOMEHH BBB | 32 M3JIOXKEHUTE | HA HYyXAaTa OT EHEprus
/nMHU/HOIIN - HaMaJsiBaHe Ha | BpeMeTo Ha | Ha HUCKH | 3a OXJIaXJIaHe;
B MOBEYETO | TOOMBHUTE B IO- | CHETOTOIECHE TemIiepatypu u | BromaBane Ha
pEeTHoHN TOIUINTE  PETHOHHU N3MpB3BaHE Ka4eCTBOTO Ha BB3/yXa B
(T0KHU CTpaHH) TpaJoBeTe;
[To-manko pasxoam 3a
CHETOIIOYHCTBAHE,
orechUaBaHe U Jp.
Tomu HamansaBane Ha | IloBumeno tepcene | IloBumen puck | Brnomasane Ha
MEPHO/IN/TOPEIH Jo0uBUTE B | Ha BOJA; oT JieTajieH | KaueCTBOTO Ha JKHBOT 3a
BBIIHU - C IIO- | TOIUIMTE pEeruoHu | BiomieHo kadecTBO | MU3XOJ TIOpajau | Xopara B TOIUINTE
roxsiMa  4ecToTa | Mopajd TOIUIMHEH | Ha BOAUTE; TOIUIMHHA PETHOHM, KOWTO HSIMaT
TIOBCEMECTHO cTpec BbB BakHM 32 | [loBumeHo yIapu KIMMaTHIIH;
pasBuTHE Ha | pa3NpoCTpaHEHHUE Br3neiicteue BBPXY
pacTeHusITa Ha eyTpoduKanus u BB3PACTHUTE U JIEIATa;
(henohazm; Ip. Hamanena edexTuBHOCT
HapacrtBane Ha ot TEL]
pHCKa OT MOXapH
O6wiman Banexu — | [ToBpeau no | HebnaronpustHu 3aryba Ha | Pa3pymaBane Ha cenuia,
c MO-TOJISIMA | 3eMe/IeNICKUTE TIOCIIEICTBHA 3a | JKUBOT, Ha TPAHCIIOPTHHU BPB3KU
YyecToTa B | KYITypH; IIOYBEHa | KaueCTBOTO Ha | HapaHsBaHe, u KpUTHYHA
MOBEYETO PETHOHM | €pO3Usl; JIMIICA Ha | MOBBPXHOCTHHTE M | MH(EKIuH, nHdpacTpykTypa nopaau
YCIOBUS 3a | IOA3EMHHUTE BOAM; | OoiecTH, HaBO/IHEHNS;
KyITHBUpAaHE  Ha | 3aMbpCsBaHe Ha | alepruu n | Hatuck BBbpXy BCHUKH
3eMsITa; BOJIOM3TOYHUIIN JICPMATHUTH TIPH | HACEJICHN MECTa
MPEOBJIaXKHABAHE HaBOJHEHHS W
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Ha TIOYBUTE CBJIAYHINA
Perunonu 3acernatu | [erpanupane Ha | ITo-mmpoxo IloBumien puck | Hemoctur Ha Bojga 3a
oT cyma — | 3em4ra; HHUCKHM | pa3lpOCTpaHEHUE OT HEJIOCTUT Ha | UHAYCTPHUATA,
yBEJINYaBar ce JMOOMBH, TIOBPEIH | HA BOJHHS CTPEC BOJIa U XpaHa M | HAaceJIE€HUTE MecTa U
[0 pacTeHUsATa W OT CBBp3aHUTE | 0o0mecTBOTO; Hamanen
KOMIIPOMETHPaHE c TOBa | XUJIPOCHEPTUEH
Ha pekosTara; 3a00JIIBaHHUS; noreHuuan;  Murpanus
3ary6a Ha TOOUTBK [oBumieH pucK | Ha HACEIEHUETO
OT MOXKapHu
HNauaeHTn 3acoiisiBaHe Ha | HamansaBane Ha | [loBuiaBane [loBumienn pasxomu 3a
MOpajl E€KCTPEMHO | COHAAKHUTE BOJAU U | MPECHUTE BOIM | HA Opos Ha | Opero3almuTHH
MTOBUIIICHUE Ha | BOJHWTE 3a | mopagu  HMHTPY3US | KEPTBUTE  OT | ChopBKeHus; [loBuiieHu
MOPCKOTO HHBO HarosiBaHe Ha COJICHU BOJU yAaBsHE IIpU | pa3XoAW 3a CMsHa Ha
HABOJHEHMUS; 3€MEMOJI3BAHETO

HapacTtBane Ha
3a00JIIBaHUA,
MOPOAEHH  OT
MIOBUIIICH

cTpec

5.2.1. llpupoanu 6eacTBusi

OnacHu NpPUPOAHM MPOLECH M SJICHUS Ca TEe3U, KOUTO pEaTHO MM IOTEHIHUAIHO,
3acTpalllaBaT KHMBOTA U 3[paBETO HA YOBEKA WJIM ONTHUMAJIHOTO 32 HErO ChCTOSTHHE HAa OKOJHATa
cpena. Te ce mposiBsiBaT kato O€ACTBUS TOraBa, KOraTo HaHecaT rojeMH MaTepUallHU ILIETH,
3acTpamiar JKMBOTa M 3ApAaBETO HAa MHOTO XOpa WIM TPEAM3BHKAT JeCTaOWin3anus B
HOPMaJIHOTO (YHKIIMOHMpaHE Ha OOIIECTBEHUTE cucTeMu. Jlaau eIHO OIacHO SIBICHHE IIe
JoBenie 10 OeACTBHE UM HE, 3aBUCH OT MHOT'O (DaKTOPH, KaTO MHTEH3UTETA, MACTOTO U BPEMETO
Ha MposiBa, KAKTO M OT TOBAa JajJM H3JI0O)KEHUTE Ha ONAaCHOCTTAa CHUCTEMU ca YCTOMYMBHU Ha
BB3JIEUCTBUETO My M JO0 KOJIKO. MHOro uecro OeICTBHSATA, MOPOJEHH OT €IHO CHOUTHE,
aKTUBU3UPAT U IPYTU OMACHU IpolecH U sBieHus. Hanmpumep, HaBOJHEHUATA TPUYMHEHH OT
€KCTPEMHHM BaJIeKM, MOTaT Ja aKTHUBU3UPAT CBJIAYMILNA, €po3us, cpyTulia U ap. Tosa e romsimo
NPEIU3BUKATENICTBO NMPU ChbOMPaHETO U 0000IaBaHETO Ha JAHHUTE 3a MPUPOJHUTE O€ACTBUS U
BOJM JI0 pa3MHHaBaHE M HECHIIOCTABUMOCT Mexay TAX. YUecto eaHo M chIIO chOUTHE Ce
perucTpupa KaTo pa3ivueH BHUJ OMACHO NMPUPOIHO SIBICHUE B pa3IMYHUTE 0a3u JaHHU. 3aTOBa
OLIEHKAaTa Ha IETUTE OT OEICTBUATA OCTaBa HAl-4yeCTO M3MOJI3BaHATA MsPKa 3a Bb3JIEHCTBUETO
uM. M3KIIIOUNTENHO Ba)KHO € aHAJIMW3bT M OLIEHKAaTa Ha PUCKAa U YA3BUMOCTTA Ha CEKTOPHUTE B
Obarapckara HMKOHOMHUKAa Ja CTaBa Bb3 OCHOBAa Ha HaJEeXKAHA HHPOpPMalUs, KaKTO 3a
¢u3nyeckuTe mapaMeTpu Ha SBICHMATA U 3a MPUYMHHUTE, KOUTO Ca I'M MOPOJMIIM, Taka M 3a
MOCJIEACTBUATA U IIETUTE OT THX.

5.2.2. Ba3u 1aHHM
3a ja ce XxapakTepH3Upar TEHICHIIMUTE B YEeCTOTAaTa W CHJaTa Ha MPOsBa HA OEJICTBUSATA,

KaKTO W TSIXHOTO reorpad)cKo pa3mpocTpaHeHne, € HeoOX0aMMO /1a C€ MOJAbPKAT ChOTBETHUTE
0a3u gaHHU 3a TsX. TO3U BBIPOC € OT OCHOBHO 3HAYEHHE, HO B MHOT'O MAJIKO CTPAaHHU I10 CBETa €
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pelleH HambJHO. J[Ba OT Haif-aBTOPUTETHUTE M3TOYHHMIIM Ha TakaBa MH(opmarus ca EM-DAT
(CRED) wu Munch RE (NatCatSERVICE). Tsaxnara neffHOCT uMa 3a 1ej Ja 00e3MeyH IIIaBHO
paboTtaTta Ha 3acTpaxoBaTeIHMs OU3HEC, HO JaHHUTE Ca JOCTBIIHM B MHTEPHET, OTHACAT ce 3a
BCUYKM CTPaHU B CBETA, CHIIOCTABUMHU Ca W MoraT Ja IOCIyKaT 3a aHalIM3M C Pa3IndHO
peJHa3HaYCHHE.

HanmoHamHUAT CTaTUCTUYECKH WHCTUTYT MOIbpPKa 0a3u JaHHU 33 KPU3UCHHU CHOUTHS,
B T.4. W npupoanu 6eactBus ot 2003, Ho 3a nepuona 2003-2008 . u 3a To3u cien 2010 r. ce
paboTH Mo pa3IWYHU METOIUKHU U JuncBaT qaHuu 3a 2009 r., a [BaTta nepuoja ca TBbpJIE KbCH,
3a Ja ce NpaBAT HAAEKIHM HM3BOAM Bb3 OCHOBA Ha TAX. JlaHHHMTE ce MNpeAoCTaBsAT OT
[TocTossHHUTE OOIIMHCKM KOMHCHUHM 32 3allUTa HA HACEJICHHETO Npu OeICTBUA, aBapuu U
KaTtacTpo(u eXerojHo U ca JOCThIIHM Ha caiiTa Ha HanuoHalHUS CTaTUCTHYECKU HWHCTUTYT
(HCR).

NudopmanusTa BKIOYBA JaHHU 33 BB3HUKHAIM KPH3UCHH CHOWUTHS, TMPHYUHU 32
BB3HHUKBAHE HAa KPU3UCHUTE CHOUTHS; 3aryOu OT Mopa3eHu MHPPACTPYKTYpHU OOCKTH; 3aryou
OT TOpPa3eHH HEXWIUIIHU CTPaAl U CHhOPBKEHUS; 3aryOM B MKOHOMHUKATa OT KPHU3UCHHUTE
CbOUTHSA; TOpa3eHH SKUJIUIIHMA Crpagd OT KPUBUCHU  CBHOWUTHS, BBH3CTAHOBEHU
UHOPACTPYKTYPHU OOEKTH, HEXHWIUIIHU WM KUJIHUIIHUA CTPagyd U CHOPHKEHUS; 00e3LICTCHUS
OTIYCHATH OT MeXyBeJOMCTBEHAaTa KOMHCHS 3a Bb3CTAHOBSIBAaHE U mojanomarane koM MC;
M3IUIATeHU OOE3IICTCHHs] OT 3acCTPaxOBaTEIHUTE JIPYKECTBA, 32 TMOPAXKEHUS] OT KPHU3UCHU
CHOUTHS;, HABOJHEHHMS, IOXApH; CBJIAYUINA U 3eMeTpeceHus. [[aHHWUTE 3a HSIKOM OT Te3U
MOKAa3aTeJIM He Ca HAJTMYHH 32 BCUYKU TOJIUHU.

B bBoarapus oduumuanHuAT W HaW-HAOSKICH W3TOYHMK Ha HWHPOpManus 3a
dbuznyeckuTe MapaMeTpu Ha BCHUYKH METEOPOJOTHYHUTE M XUAPOJIOXKKH SIBICHUS €
Harmmonanuusat uHctutyr mo meteopoiorusi u xuaponorus (HUMX) npu BAH. Texuute
JAHHU 3a MHTE3UTETa W BPEMETO Ha MpOsSBa HA XUJAPOJOXKKUTE U METEOPOJIOTHUYHHTE
eKCTpEeMHH CHOUTHS Ce€ OTHACAT 3a IIeNiisd HallM4YeH Mepuoj Ha HalOlltoJIeHue, HO Te He ca
0OBBp3aHU C JAHHUTE 32 MPUPOJHUTE OCJCTBUSA M IIETUTE OT TAX B Oaszara manHu Ha HCH,
KOETO € OT ChILIECTBEHO 3HAUEHUE MPU aHAJIN3a U OLIEHKaTa Ha pUCKa.

5.2.3. TunoJiorusi Ha MPUPOTHUTE OeICTBUSA

ChbIiecTBYBAT 1€CETKH BHJIOBE TUIIOJIOTM3AlMK Ha IPUPOTHUTE OEJICTBHS B 3aBUCHMOCT
OT TOBa KaKkbB BOJIeIll ()aKTOp € BB3MPHUET U € KaKBa IIeJl ca Ch3/aICHH.

B cnenctBue Ha paznuuMs B ONPENEICHUATA, TAKCOHOMHATA W THIIOJIOTHATA HaA
OpUPOJHUTE OEICTBMS, a ChLUIO W MOPaaAM pa3iniyus B MEPHOAMUTE, 32 KOUTO CE€ OTHACAT
JAHHUTE, pPa3IUYHUTE KPUTEPUM [0 KOWUTO C€ TpymnupaT, pa3jIuyHUTE H3TOYHUIM Ha
uH(popMalysa, HUBa Ha JOCTBI U Jp., YECTO Ca HECHIIOCTaBUMHU. Taka Hampumep, €IHO
CpaBHEHHME Ha JaHHUTE 3a OTHOCHUTEIHHS JsJ HA OCHOBHUTE TPYNU MNPUPOAHHU OEICTBUS,
peructpupanu B nepuoga 2000-2008 r., oT aBa OT Hal-aBTOPUTETHUTE M3TOYHUIIM 3a TaKaBa
unpopmanus — EM-DAT (CRED) u Munch RE (NatCatSERVICE) moka3Ba, 4e nensT Ha
XUJIPOJIOKKHUTE OeicTBUS criopen mbpBuTe € 49%, a ciopen Bropute — 38%, KaTo AeIBT camo
Ha HaBOJHEHHsTa € pecnekTuBHO 44% u 31%, (Below et al.,, 2009). Ilpuuunata 3a Te3u
pasiuKu e, ye JBeTe 0a3u JaHHU Ca M3TrPpajieHu BbPXY MHOro OJM3KH, HO HE HIAEHTHYHHU
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http://www.nsi.bg/bg/content/2907/%D0%BE%D0%B1%D0%B5%D0%B7%D1%89%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BD%D0%B0%D1%82%D0%B8-%D0%BE%D1%82-%D0%BC%D0%B5%D0%B6%D0%B4%D1%83%D0%B2%D0%B5%D0%B4%D0%BE%D0%BC%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%B0%D1%82%D0%B0-%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D0%B8%D1%8F-%D0%B7%D0%B0-%D0%B2%D1%8A%D0%B7%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D1%8F%D0%B2%D0%B0%D0%BD%D0%B5-%D0%B8-%D0%BF%D0%BE%D0%B4%D0%BF%D0%BE%D0%BC%D0%B0%D0%B3%D0%B0%D0%BD%D0%B5-%D0%BA%D1%8A%D0%BC
http://www.nsi.bg/bg/content/2907/%D0%BE%D0%B1%D0%B5%D0%B7%D1%89%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82%D0%BF%D1%83%D1%81%D0%BD%D0%B0%D1%82%D0%B8-%D0%BE%D1%82-%D0%BC%D0%B5%D0%B6%D0%B4%D1%83%D0%B2%D0%B5%D0%B4%D0%BE%D0%BC%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%B0%D1%82%D0%B0-%D0%BA%D0%BE%D0%BC%D0%B8%D1%81%D0%B8%D1%8F-%D0%B7%D0%B0-%D0%B2%D1%8A%D0%B7%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D1%8F%D0%B2%D0%B0%D0%BD%D0%B5-%D0%B8-%D0%BF%D0%BE%D0%B4%D0%BF%D0%BE%D0%BC%D0%B0%D0%B3%D0%B0%D0%BD%D0%B5-%D0%BA%D1%8A%D0%BC
http://www.nsi.bg/bg/content/2909/%D0%B8%D0%B7%D0%BF%D0%BB%D0%B0%D1%82%D0%B5%D0%BD%D0%B8-%D0%BE%D0%B1%D0%B5%D0%B7%D1%89%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82-%D0%B7%D0%B0%D1%81%D1%82%D1%80%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%BD%D0%B8%D1%82%D0%B5-%D0%B4%D1%80%D1%83%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0-%D0%B7%D0%B0-%D0%BF%D0%BE%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82-%D0%BA%D1%80%D0%B8%D0%B7%D0%B8%D1%81%D0%BD%D0%B8-%D1%81%D1%8A%D0%B1%D0%B8%D1%82%D0%B8%D1%8F
http://www.nsi.bg/bg/content/2909/%D0%B8%D0%B7%D0%BF%D0%BB%D0%B0%D1%82%D0%B5%D0%BD%D0%B8-%D0%BE%D0%B1%D0%B5%D0%B7%D1%89%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82-%D0%B7%D0%B0%D1%81%D1%82%D1%80%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D0%BD%D0%B8%D1%82%D0%B5-%D0%B4%D1%80%D1%83%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0-%D0%B7%D0%B0-%D0%BF%D0%BE%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE%D1%82-%D0%BA%D1%80%D0%B8%D0%B7%D0%B8%D1%81%D0%BD%D0%B8-%D1%81%D1%8A%D0%B1%D0%B8%D1%82%D0%B8%D1%8F
http://www.nsi.bg/bg/content/2915/%D0%BD%D0%B0%D0%B2%D0%BE%D0%B4%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://www.nsi.bg/bg/content/2917/%D0%BF%D0%BE%D0%B6%D0%B0%D1%80%D0%B8
http://www.nsi.bg/bg/content/2913/%D1%81%D0%B2%D0%BB%D0%B0%D1%87%D0%B8%D1%89%D0%B0
http://www.nsi.bg/bg/content/2911/%D0%B7%D0%B5%D0%BC%D0%B5%D1%82%D1%80%D0%B5%D1%81%D0%B5%D0%BD%D0%B8%D1%8F
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TUIOJIOTU3AMOHHN cXeMU. BbB Bpb3ka ¢ ToBa, npe3 2007 r. LleHThpbT 3a H3cienBaHe Ha
enunemuntre ot OencrBuiara (CRED), Minich RE, Swiss RE, A3zuaTckusT HEHTBp 3a
HamansBane Ha Oexactusita (ADRC) u Ilporpamara 3a paszputue Ha OOCAMHEHHWTE HAIMH
(UNDP) npoBenoxa cbBMECTHa MHMIIMATHBA 32 Ch3/laBaHE Ha HOBA, 00IIa KiacuduUKaIus Ha
OTIpaBHA TOYKa 3a Cb3/laBaHE Ha CTaHJapTH3UpaHa
Ha OeJCcTBUATA W TEPMHHOJIOTHATA 3a TiaX. llenta Ha Tasm

NPUPOJHUTE OCICTBHS  KAaTo
MEXIyHApOIHA KIACU(PUKAIHS
WHUIIMATHBA € J]a Ce Ch3/Iajic WepapXus U TCPMHHOJIOTHS 32 BCHYKH CBETOBHU U PETHOHAITHH
0a3u JaHHU 33 MPUPOIHU OCNICTBUS, 12 C€ YCTAHOBAT OOUIM Ae()UHUIINM 32 TPYNUTE OCACTBHS
U TEXHUTE OCHOBHH TUIIOBE U MOATUIIOBE U Ja CTAHE Bh3MOKEH KOPEKTHHsI OOMEH Ha JJaHHHU 32
npupoaHuTe OeAcTBUS Ha riaobanHo HHBO. Kiacudukamusta € MOCTpoeHA BBPXY HPUYUHHO-
cnedcmeenama 8pb3ka MEXIy OencTBuaTa U GakTOpUTE, KOUTO TH MOPAXKIAT U pa3rpaHHyaBa
JIB€ OCHOBHHM TPYIH OEICTBHUS — MPUPOIHU M TEXHOJIOTHYHH, MIECT TPYHH TPUPOIHU OCICTBUS
— reoU3HYHN, METEOPOJIOTUYHH, XHUIPOIOKKH, KIMMATUYHU, OUOJOTHYHH U KOCMHUYECKH.
Besika rpyna BKIIIOYBa OCHOBHM THUIIOBE M MOATUIIOBE NpupoaHu OexnctBus, (Below et al.,
2009) Tabmuma 5.7.

Tabu. 5.7. Tumonorus Ha mpuponuuTe 6encTeus ( mo Below et al. 2009)

PeweHus 3a

OcHOBHA OCHOBEH THII IHox-mox-Tun
rpyna
pupogau I'eodnznann 3emeTpeceHus
Oencreus
Bynkancku
W3PUTBAHUS
JIBrxeHue Ha Cpyrtuma BHe3anHo nponajgaHe
3eMHH Macu Caimaunma I[ocTenenno
(cyxm) [Iponananus npomnajgaHe
MereoposiorudyHu Byps Tpomnunyecka I'peMoTEeBHYHA
H3BbHTpONIMUECKA CHexHa
Jlokanna Msacvyna/llpamHa
TopHano
Oporpadcka (poon)
XUIpOJIOKKU Hapojnenne Peuno, o010 KajiHo-xaMeHeH oToK
(general flood) (cesn)
Jlokanno
(flash flood)
KpaiidpexHo (Storm
Surge)
JBrxeHue Ha Cenu CHeKHU JTaBUHHM
3€MHHU MacH Caiaumina Kananun naBunmn
(moxpn) JlaBuHu BuesanHo nponagane
IIponananus Iocrenenno
npomnajgaHe
Knumatuaau Excrpemun Toru Benau Mpa3s, ckpex
TeMIepaTypu Mpasose CHeXHHU npecnu
ExcTpemun ycnoBus O0JensiBaHe
mpe3 3uMara
Cyma AtmocdepHa
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Xuaposioxka
3acymaBaHe
Ioxapu T'opcku
buonornunu Enunemun Bupycuu nndpexunn
Bakrepuannu
HHEKIIH
[Tapazutn
Ckakaim u ap.
Wucextu
VYxanBase oT
JKUBOTHHU
Kocmuuecku Mereoputu

Actepounun

Ustounnk: Munich RE NatCatService

Crnopen pyru aBTOpH, KbM TpyliaTa Ha XUAPOJIOKKUTE OSICTBUS CE OTHACAT U CYIINTE
(Smith, 1992). B pasrieganata no-rope Kiacu(pHKaIys, CyIIuTe ca OTHECEHU KbM Ipyrara Ha
KIIUMaTUYHUTE OencTBusA. ToBa CHOpea HAac € MO-MPaBUIHO, MOPagy KOPEHHO Pa3IuYHHS
TeHEe3UC W BB3JCUCTBHE, KOUTO MMAT CYIIMUTE M HABOJHEHHUATA, BBIPEKH Y€ MU JBETE Ce
MOPaX/1aT OT EKCTPEMHH ChCTOSHUS B OBJIAXKHEHHUETO.

bazara nannu na HCHU BkirouBa mH(popMaius 3a CIeIHUTE BUAOBE OCACTBUS: MOXKap
(or 2010 r. o00moO 3a BCUYKH BHJOBE), CBJIAYMINA, HABOJAHEHUS, 3E€METPECEHUS,
CHETrOoHaBsiBaHUsA, OypH (00O 3a BCHUKM BHJIOBE), 3aJle[sIBAHE M HU3MpPB3BaHE, I'PaTyLIKH,
3acyllaBaHe U KaTeropus ,,JApyru’ .

Bw3npuemanero Ha equHHA Kiacu(pUKaWs U TUIIOJIOTHS HAa IPUPOJHUTE OCICTBUS € OT
IBPBOCTETIICHHA BAKHOCT U 32 TVIOOATHUTE CUCTEMH 3a HAOIOJICHUE HA TIPUPOTHUTE OCIICTBUS
karo [7nobanHus MOHHMTOpPHHI 3a oOkonHa cpena u curypHocT (Global Monitoring for
Environment and Security, GMES), EBponeiickara uHpOpMalnuoHHAa CHCTEMa 3a BOJUTE
(Water Information System for Europe, WISE), Wuterpupanara cucteMa 3a paHHO
npenynpexaenue Ha HaceneHueTo (Integrated Public Alert and Warning System, IPAWS) B
CAIl u apyru komnoHeHTH Ha ['moOamHaTa mpeka 3a Habmonenue Ha 3emsita (Global Earth
Observation (GEO) Grid). Ta3u moTrpeOHOCT ce peryiupa MOHACTOSIIEM OT MyONUKyBaHUS
npe3 2005 ronuna ot OASIS (Advancing Open Standards for the Information Society) OO0
IpOTOKOJ 3a paHHO npeaynpexaeHue (Common Alerting Protocol, CAP). Toii npexncraBisBa
CTaHJapTeH (opmat 3a MpeHoc Ha WHGOpMAIHs OT INIOOATHUTE CUCTEMH 3a MOHUTOPHUHI JI0
BCUUKM MEIUM, C LI PaHHO NpeAyNpexkIeHUEe 3a ONacHOCTTa OT NPHUPOAHU OEICTBUS
(LIMKJIOHU, 3eMETPECEHUs], LIyHaMH 1 €MUIEMUH), B KOMTO Ha THIOBETe O€ACTBUS ca MPUCBOCHU
CTaHJapTHH KOJIOBE.

OCBEH THITOJIOTHUSTA HA SBJICHUSATA, MHOTO Ba)XKHO € U YHH(PHIIMPAHETO HA KPUTEPUUTE,
CTIOpE]l KOWTO €HO CHOWTHE Ce KaTeropuimupa Karo OencTBUe WM He. Taka Hampumep, 3a Ja
nonaaHe eaHo chouTHEe B MexnyHapoHara 6a3a nmanHu 3a O6enctBusita B cBeta Ha EM- DAT,
TO TpsOBa Ja OTroBaps HAa TOHE eAWH OT cienHute kputepun: 1) Jla mma 10 mnm moBeue
3aruHaigu B pe3ynraT Ha OexctBueto; 2) [la ca 3acernartu nmone 100 nymmm; 3) la e o0siBeHO
o6encreHo monoxkenne unu 4) Jla uma oduumanHa Monba OT TNPaBUTEICTBOTO 3a
MeXIyHapoaHa nomoil. /lo mociaenHus ciaydaii ce mpuodarea Toraa, Korato oOIIUAT pa3Mep Ha
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IpPEeKUTE IIETH OT OeCTBUETO HaABHIIAaBa 3 Munuapaa espo (mo uexu ot 2002 r.) umm 0,6% ot
OpyTHMsI HallMOHAJEH J0XOJ Ha 3acerHarara Jbp)KaBa, B 3aBUCHUMOCT OT TOBa, KOS OT JBETE
CTOMHOCTH € IIO-HUCKA.

6. AHAJIH3 Ha NMPpUPOIHUTE 6eI[CTBl/Iﬂ B E’bJII‘apl/lﬂ — YCTaHOBJABaHE Ha
TCHIACHIIUH B IIOsIBATA UM, CBbP3aHH ¢ KIMMATUYHUTE IPOMEHU

6.1. [Ipupoanu GeJACTBUS, CBBP3aHU C XHAPO-KIUMATHYHUTE U METEOPOJIOTHYHH YCJIOBUS
B bnarapus.

ITopanu noxuepTaHO MHTEPAUCLMILUIMHAPHUSA XapaKTep Ha TOBA M3CJICABAHE, CYUTAME
3a HEoOXOJMMO Ja IpeJOCTaBUM KpaTKO ONMCAHHE HA ONACHUTE MPUPOJHU SBIECHUS U
IIPOLIECH B bbirapus U Ha TAXHOTO IPOCTPAHCTBEHO NPOSBIICHUE HA TEPUTOPUATA HA CTpaHATa.

[Tpupoaaute 6encTBHS ca 00EKT HAa HAYYeH WHTEPEC M M3CIIEABAHE OT CTPaHA HA YYCHU
OT pa3IMYHU HayYHH 00JacTh U OpOSIT Ha M3CIIENOBATEICKUTE MPOECKTH M IMyOIHUKALMUTE IO
TeMaTa € 3HAYMTENIeH, HO BCE OIlle HsAMa M3/1aJieH MOHOrpaduyeH HaydeH TPy WM ariac Ha
ONaCHUTE MPHUPOJIHU sBIE€HUS B bbiarapus, koiWTo na oOEAMHU pE3YyJNTaTHUTE OT TeE3H
U3CIeBaHus M Ja Jajie LSUIOCTHA Ipe/cTaBa 3a ChbBPEMEHHOTO CBCTOSHHME W peajHaTa
OIaCHOCT OT MPHUPOJIHU OelCTBUS B cTpaHaTa. JJaHHUTE MOKa3BaT SICEH TPEHJ Ha HapacTBaHe,
KaKTO Ha Oposi, Taka M Ha IIETUTE OT NMPHUPOJHHU OEICTBHS B CBETa, KaTO Ta3u TEHIEHLMUS €
ocobeHo mo0pe m3pa3eHa B rpymnara Ha KIMMATHYHUTE, XUJIPOIOKKUTE U METEOPOJIOTHUHUTE
ocncrBus (Debarati et al,, 2013). Ot gpyra crpaHa, Te3u Tpynu OCICTBUSA, KaTo U
3eMETPECeHHsTa, MOTraT Ja aKTHBH3MpAaT MHOTO OT HAaOJIOJJaBaHUTE OIIACHU SIBJICHHUS B
auTocdepara, KaTo epo3us, CBIAYHINa, CPYTHUINA, KATHO-KAMEHHH MTOTOIH U JIp.

Cnopen nanaure Ha HCH, npes nepuoma 2003 — 2008 r., oT perucrtpupaHure
npupoaHu OeactBus B bearapus, Hail-ronsm e OposT Ha HaBOJHEHMATA (HE ca BKIIOYEHHU B
rpadukara), MoKapure MO MPUPOIHM NPUYMHHU, TPHMOTEBUYHHUTE OypH, CHETOHaBSBAaHUS,
o0nensaBaHMs U U3MpPB3BaHe, IPayliku U cyma (¢ur. 6.1). Hail-rozemu meru cpeiHOroIuIIHoO
npe3 nepuoaa 2010 - 2012 r. ca noHeceHnu ot HaBoAHeHU (88 813 xui. 1B.), Oypu U rpagylIKu
(73 776 xun. nB.), cHeroHaBsiBaHUs U oOnensBanus (95 113 xwn. nB.) u cyma (89 xui. IB.),
(HCH, 2014). Peanno, meTuTe OT NOKapH CHIIO ca 3HAYUTETHH, HO Thi KaTo ce OTUYUTAT 00110
3a BCMUKM BHJ0Be npuuuHu cien 2010 r., He Moxe na ce Ipocienu AWHAMHUKaTa Ha
NpeIN3BUKAHUTE TIOXKAPH 110 TIPUPOIHU TPUIUHU U HIETUTE OT TAX.
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250
B [Toxxapy OIpUPOTHA
200
B ['ppM. Oypu
150 [ CHeTOHaBsSIBaHHA
100 - E—— N 3aneasBaHe U
HU3MPB3BaHE
B ["panymku
50 - pany
B Cyma
0 |
2003 2004 2005 2006 2007 2008

@ur. 6. 1. bpoit Ha KIIIMaTHYHUTE U METECOPOJIOTHIHN OencTBHs B brirapus mo manam Ha HCH (2003-2008r.)

Cnopen Bw3npuerure kputepun or EM-DAT, npe3 nepuoga 1980-2010 r. crpanata e
O6una 3acerHata oT 13 HaBoxHeHMs, 7 ciay4as ¢ ropemu BbIHM, 5 Oypu, 4 moxapa, 3
3emerpeceHus u 2 cymu (¢ur. 6.2). Cnopen te3u naHHM, bearapus cblio e 3acpalrieHa Hai-
BEYE OT HABOJIHEHMs, KAKTO U OT €KCTPEMHH TeMIepaTypu, 0ypH, noxkapu u cyma. Ot rpymnata
Ha reou3nyHUTE OEJCTBUS, CAMHCTBEHO 3E€METPECEHUsTa ca HaMEpWJIM MICTO B Ta3u Oa3a

JaHHU.
Hasonnenue
Excrp. Tewr. [
| Cyma
byps " dovempecemne
i ® [Toxxap
Noxap | ® Byps
- ® Exctp. Temmn.
3emerpeceHne - HaBonnenue
Cyma
0 5 10 15

®@ur. 6. 2. Pasnpenencure Ha npuponHute OeactBus B brirapus mo Bumose (1980-2010r.) (mo nanam Ha EM-
DAT, 2014)

B nanHure mnpaBum BHedaTiieHHe omle (aKThT, uye JAeceTTe Hal-TeXKU OenCTBHS,
HaOmroaBanu npe3 To3u 30 roguIlieH MepUoj, ca perucTpupanu npe3 nociueanute 10 roguHu
ot Hero. Iler oT necerre 6encTBUA ¢ Hal-roIsiM Opoil 3acerHaTu Xopa ca ce CIyYWJIH B TO3M
JIECETTOIMIIIeH TIEPUOJ], KAKTO U JIEBET OT JIeCeTTe FOJMHU, B KOUTO O€ACTBUATA ca B3€IM Haii-
MHOT'O YOBEIIKH XEPTBH M CElEM OT JECeTTe T'OAMHU C OeICTBUS, MPUYMHHUIN Hal-TOJIEMHU
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MaTepUaIHM 1IeTu. B Ta3m kiacamus, HaBOJHEHUSATA ca Ha YEJIHO MSCTO 10 HAHECEHHM ILETH U
3acerHaTH Xopa, HO Hail-MHOro >kepTBU (18) ca moHeceHH OT €KCTPEMHO HMCKHU TEMIIEpaTypH
(crynenu BbyHHK) mpe3 2006 r., cinensanu ot HaBogHeHusTa npe3 2005 r. (17) u oT ekcTpeMHO
BHCOKH TeMmIiepaTypu (Toruid BbiHK) mpe3 2008 1. (10). Ilopaau yciaoBHOCTTa HA KPUTEPUHTE,
CHiope]l KOMTO Ce€ BOAM Ta3M CTaTHCTUKA, HUE MOXKEM CaMo Jia s B3eMeM IpeIBH] KaToO €IUH
OpPHUEHTHUD OT Haif-o011 XapakTep, KOWTO HACOYBAa BHUMAHUETO HU KbM U3SCHSIBaHE Ha BBIIPOCA
3a TOBA, KaKBM Ca NPUYMHUTE 3a MpOsBaTa HAa Te3U OEINCTBUSA C IO-TEXKH IOCIEACTBUS 3a
CTpaHaTa Mpe3 MOCIEIHUTE TOIUHU.

B®3 ocHoBa Ha 0a3ara JaHHM 3a JTUPEKTHUTE IIETH OT MpUpoaHUTe OenctBus Ha EM-
DAT, GERMANWATCH pamxupa ctpanute B cBeTa cropen TexHus KimmaruueHn Puck
Hunexc (Climate Risk Index) Bcsika roguna. MHaeKChT MoKa3Ba CTEIMEHTa HA €KCIIOHUPAHOCT U
yS3BUMOCT Ha CTPAaHUTE KbM EKCTPEMHH METCOPOJIOTWYHM (TPONMYECKH U 3UMHHU Oypw,
JOKaHU OypH, TpaayllKh, TOPHAAO), KIMMAaTUYHH (3aMpb3BaHe, NOXKapH, CYyIIU) H
XUAPOJIOKKH ChOUTHS (MOPCKU OypH, HABOJAHEHHUS, CBIAUIUINA U Ap.). CTpaHUTe ¢ Hall-MaTbK
paHr ca Hali-3acTpalleHUuTe Cropes To3Hu UHAeKc. MHIeKChT MmpeacTaBisBa cpeiHaTa CTOMHOCT
OT paHra Ha CTpaHara Mo CJIeIHUTE 4 MoKa3aTels, CbC ChOTBETHU TETJIOBU YacTu: 1) Opoil Ha
3aruHamute (1/6); 2) Opoit Ha 3armHamure Ha 100 000 >xurenu (1/3); 3) meru, u3paszeHu B
nokymnarenda crocobHoct B US $ (1/6); 4) 3arybure cnpsiMo OpyTHHS BBTPEIICH MPOLYKT
(1/3), (Sonke and Eckstein, 2014). Besika ronmna GERMANWATCH ny6nukyBa uHaeKca 3a
npeaxoaHaTa TOJMHA, KAaKTO M HEroBaTa CpelHa CTOHHOCT 3a TPEAXOTHHS TIEPHOJ.
[IpocnensBaiiku Te3u HOpMaIU3UpaHu AaHHU 3a bbarapus, Bukaame, ye npe3 nepuoja 1998-
2012 r. panrsT Ha HamaTa crpasa ce € npoMeHua oT 52 Ha 89-102 npe3 2011 u 2012 r. u ToBa
O3HAYaBa, Y€ HallaTa CTpaHa € CTaHalla OTHOCUTEIIHO MO-MaJKoO ysA3BHUMa OT ocTaHaimuTe 178
CTpaHH, BKJIIOUeHHU B aHanu3a (durypa 6.3). Mmaliku npeaBuj U3BBPIICHUS M1O-TOPE aHAJM3,
cuynTame, 4e TOBa IMO-CKOPO Ce€ IBDKM Ha (DakTa, ue TOBEYE CTPAHU ca PAHKUPAHU TPEIH
HallaTa, 3aIl0TO TSAXHATa YSI3BUMOCT KbM TE3HW OCJICTBHUS € HapacHala MoBeYe, OTKOJIKOTO
HalaTa € HamaJsiia.
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®@ur. 6. 3. Usmenenue Ha panra Ha beirapus ciopen Kimumaruunus Puck Uagexc (Hermeling, 2007, 2010, 2012,
2013, 2014)
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KaumaTudau u METECOPOJIOT'HYHUA OITACHU SABJICHUS B B'bJIFapI/IH

ExcrpeMun Temneparypu

Knumatnunute mokazaTenu 3a €KCTPEMHHM TEMIEpaTypyd Ha Bb3AyXa Ca MeceuHu u
200UWHY AOCONIOMHU  MUHUMATHU U MAKCUMAIHU MeMnepamypu, CpeoOHU Om MeceyHu
abCcoNOMHU MUHUMATHU U MAKCUMAIHU MeMNnepamypu U CpeoOHU MeCeyHU MAKCUMATHU U
MUHUMATHU MeMNePpamypu.

AOCOIOTHUTE MAaKCUMAJTHU ¥ MUHMMAJIHUA TEMIEpaTypH MPEACTaBISABAT HAl-BUCOKUTE
U Hal-HUCKUTE TEMIIEpaTypd, H3MEpeHH Ha JaJeHO MAICTO Npe3 Lenus Mepuoa Ha
HaOmoeHue. Ilopagu ToBa, € MHOIO Ba)XKHO 3a KAaKbB IEPHUOJ M 3a KOE MACTO CE€ OTHAacH
uHpopManunTa 3a TIX. A6conromuama MakcumaiHa TeMIepaTypa B CTpaHaTa € U3MepeHa mpes
1916 r. B CanoBo (45,2°C) 1 10 MOMEHTa HE € MPOMEHEH TO3W pekopi. TemrepaTypu OJU3KA
n0 Tasu croifHocT ca ordyereHu B boiumnoBuu (45°C), Yupnan (44,5°C) u Pyce (44°C).
Abconomuama munumanua Temneparypa e usmepena B TpoH (-38,3) mnpe3 1947 r., cneasa cT.
bernuka c (- 35,7°C), Kuexa (- 35,5°C) u Cesaueso (- 35,4°C). Cr. bernuka e u ¢ Haii-HHUCKa
OT CpPEIHHWTE MECEYHU aOCOIIOTHH MHHHMAIHU TEMIIEPAaTypH, CbC CTOHHOCT 3a siHyapu (-
36,6°C), KoeTo s XapaKTepu3upa KaTo Hal-CTyACHOTO MsCTO B crpanara (Beme, 1990). Haii-
TOIUIOTO MSCTO B CTpaHaTa IO MOKa3aTelisd CPeJAHa OT MECEUYHUTE aOCOIIOTHU MaKCHUMAaIHU
temneparypu ¢ bsua (Pycencka ob6macr) ¢ (37,5°C), cnenBana ot Cemienrpan (37,4°C) u
[Merpuu (- 35,5°C). Hati-nucka cpeona meceuna MUHUMAIHA meMnepamypa € u3MepeHa Ha Bp.
Mycana (- 13,8°C) npe3 snyapu. Hati-6ucokama cpeona meceuna MaKCumMaina memnepamypa
Ce OTYMTA Mpe3 0N U aBrycT B ['OpHOTpakuiickaTa HU3WHA U B HA-IO)KHUTE KpaUTpaHUYHU
paiionn mnpu cranmuute Xapmawi (- 31,2°C), Csunenrpan (32°C), Ileptuu (31,8°C),
Canpancku (31,4°C). B CeBepHa brirapusi ctoiiHOCTUTE UM ca Haif-uecto Mexay 28 u 29 °C,
kato BB Buamn u Pyce mocturar 30°C (Huxomnosa, 2002). M3noxxeHuTe 10 TYK JaHHU ca 3a
neproaa 1931-1970 (Knumaruden cnpaBouynuk, 1982).

Bb3 ocHOBa Ha gaHHM 3a 22 CTaHIMU Ha TEPUTOPUSTA HA cTpaHarta 3a nepuoaute 1931
— 1970 u 1979-2008, Benes (2010) ycraHoBsiBa, ye CHIIECTBEHU NMPOMEHU B aOCOIIOTHHUTE
MaKCHMaJ HH TEeMIEepaTypd Ha Bb3AyXa B H3BBHIUIAHMHCKATa 4YacT Ha CTpaHaTa HE ce
HaOJr01aBaT Mpe3 BTOPHs MEpUoJl, HO Mpe3 HAKOM OT TOAMHUTE, T€ CHUIIHO ce JOOJMKaBaT 10
Tsax. Ha 05.07.2000 r. B Codus e usmepena remnepatypa 40,2 °C, B [Inosaus — 45°C, a B
Canpancku npes toau 2007 — 44,6°C. B cranius Mycana o0ade, aOCONMIOTHUAT MAaKCUMYM OT
18,7 °C ot 1945 r. e HamMHUHAT TIpe3 BTOPHUS TMEpUOJ 5 MbTH, Kato mpe3 1998 r. mocrura
MakcuMmanHata croitHocT oT 22,9°C. Ha 4 aBryct cemara roguHa B Codus e u3MepeH
teMriepatypeH pexopa ot 35,4°C, koilTo caMo JIBe TOJIMHU TTO-KbCHO, Tipe3 2000 r. craBa 40,2
°C. Ilak Ha Bp. Mycana e HajgMMHAT JABa NbTH M peKoOpaa 3a aOCOIIOTHA MHHHMMAaJHA
Temneparypa ¢ perucrpupanure -31,6°C cporBeTHO ipe3 1980 u 2004 r. [Tak Tam ce mocousa,
4e rpe3 BTOPHS MEepUO] CPEAHUTE OT a0CONIOTHUTE MAaKCHUMAaJIHM TeMIepaTypH Ipe3 IOJH ca
1o-BUCOKH ¢ 1-2 °C BbB BCHUKH CTaHIIMH, C U3KIIOUYEHUE HA Te3H 10 UepHOMOPHETO, KBAETO
HsAMa npomsiHa. CpeqHuTe OT a0COMIOTHUTE MAaKCHMAIHU TEMIEpaTypH Mpe3 sHyapH ca Io-
BuCcOKH ¢ 1-3°C HaBcskble, a aOCOMIOTHUTE MUHUMYMH Ha Temmeparypute ca ¢ 5-10°C mo-
BUCOKH OT Te3u npe3 neproga 1931 — 1970 B 20 ot uzcnensanute 22 cranuuu (Benes, 2010).

118

&



* Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6

61);’12‘11)0]((”11” UKOHOMUKaA om Kiiumamuunume npomenu

Pasnukara mexay MakcuManHaTa W MHHHMAalHATa TEMIepaTypa Ha BB3AyXa Ipe3
JICHOHOUIMETO TMPEJCTaB/IsABa JCHOHOIIHATA TEMIepaTypHa aMIUIUTYyAa, a Ta3h MexXIy
CpeOHHMTE SHYapCKM W CpPEIHHTE IOJCKH TeMIepaTypd, NpeACTaBlsiBa TOAUIIHATA
TemmneparypHa amruintyaa. llo-BucokuTe CTOMHOCTUTE HAa TO3M IOKa3aTel ca €AuH OT
KpUTEpUUTE 32 KOHTHMHEHTAIHOCTTa Ha KiIuMaTa. 3a W3BBHIUIAHMHCKATa TEPUTOpHUSATA Ha
HalllaTa CTpaHa € YyCTAaHOBEHO HamallsiBaHE Ha TOJUIIIHATA aMIUIMTY/a Ha TeMmIepaTypaTa mpe3
nepuona 1971-2000 r. cnpsimo mpeaxomuus nepuon (1931-1970) ot 23-26 °C na 20-24°C B
CeepHa bwirapust u ot 22-24°C na 20-22°C B KOxHa bearapus, wim cpeqHo 3a cTpaHaTa ¢
okoJio 2-2,5 °C. ToBa ce IbJKU Ha MOKAaYBAHETO HA CPEIHHUTE SIHYAPCKH TEMIIEPATypH U MOXKE
na e Oerner 3a mo-ciabo M3pa3eHaTta KOHTMHEHTAIHOCT Ha kimMmata B cTpaHata (Hwukorsosa,
2002). ITonmkaBaHe Ha TeMIIEpaTypHATa aMILTUTyAa cpeqHo Mexay 1,5 u 2,2°C e ycTaHOBEHO
u 3a nepuoga 1961-1990 r., cnpsimo amruutynara 3a nepuoga 1931-1960 r., mocpeacTBom
uHAekca Ha ['OopuMHCKM, KaTo TEHICHIMITa OTHOBO € MO-CHJIHO H3pa3eHa B JlyHaBckara
paBauHa (Tommuiicku, 2003).

Excrpemuute TemmepaTypu ca 0cOOCHO OMAacHHM 3a KMBOTAa M 3/IpaBETO Ha XopaTa,
KOrato ce 3aAbpiKaT Mpe3 HAKOJIKO TMOCJIelIOBaTeIHM JEHOHOIIMsA. B TakuBa ciiydyau Te
YBpEXKIAT TpPAHCIOpTHATa WHQPPACTPYKTYpa, CH3AaBaT OJArONMpHUSATHHU YCIOBHS 3a IOXKapH,
HaHACAT IETU Ha 3eMenernckure Kyatypu u ap. IIpes 1998 r. ropemara BbiHa oOXBaHaIa
bankanckust TOMYyOCTPOB OTHEMa JKMBOTAa HA CTOTHLOM XOpa W MHOTO Jpyrd ca
xocrmranu3upanu (MapaupocsH u jp., 2011). SIBneHuero e 1oBeno A0 MoA00HU MOCIEACTBHS
B Hamiata ctpana ome npe3 1987,1988, 1994, 2000, a cwio u npe3 mocienHara jackana. B
YMEpPEHUTE HMIMPUHU TEPMUHBT ,,[OPelId BhJIHH” ce OTHACsS 10 MEPUOAH, B KOUTO B MOHE 3
nocleI0BaTeIHA THU ca u3MepeHu temneparypu Hag 30°C. Te3u kputepuu ca YCIOBHHU U 3a
KOHKPETHH TEpPUTOpPUM MoraT Ja ObAaT NPOMEHEHH Bb3 OCHOBA HAa CHOTBETHHTE
CTaTUCTHYECKU aHAM3U. 32 TEPUTOPHUATA Ha BbITapus sSBICHUETO € U3CIIEeIBAHO MOAPOOHO OT
A. T'oueBa u xonexktuB (2006). Bp3 ocHoBa Ha nanHu ot 120 ctanuuu c¢ HaOmoaeHus 3a 40
ropuuieH nepuof (1961-2000) te ycraHoBsiBatT, ue ¢ Oorjej KIMMaTUYHUTE YCIOBHS Y Hac, Ou
TpsIOBaJIO J]a ce pasriekaaT KaTo ropellyd BBJIHU CIydyauTe ¢ MOHE 3 MOCIEeI0BaTENHU JHU
(m.z.) ¢ Temnepatypa Han 32°C. B u3cnenBaneTo ca aHaIM3UPAaHU CIIy4auTe C TOPEIIH BHIHU
Hax 32°C, 34°C, 36°C, 38°C u 40 °C, peructpupanu B 6, 5, 4, 3, 1 2 nocieqoBaTeITHu JHH.
YcraHoBsBa ce, ye MoBeyeTo ciydau ce HaOmonasat cien 1985 r.: 85% ot ciyuaute ¢ T > 32
°C B 6 m.a., 90% ot cinydaute ¢ T > 34 °C B 5 m.a., 95% ot cnyuaute ¢ T > 36 °C B 4 .1
(MuauMyM) 1 100% ot cimydaute ¢ T>40 °C B 2 unu 3 n.a. Okoino 70 % ot cinyqyaute ¢ T > 38
°C B3 m.nu. ca peructpupanu B nepuona 1991-2000 r. Haif-uecto 3acerHature peruoHd OT
cTpaHaTa OT Topemnu BbIHU ca obOmactute bmaroesrpan, XackoBo, Kepmkamu, Ilnosnus,
SAm60n1 u Crapa 3aropa, B Oxxna bearapus, u [1nesen, Pyce u Benuko TspHOBO, B CeBepHa
Bbwirapus ( Gocheva et al., 2006).

3acymaBade u cyma. Kakto 3a ropeuure BbJIHH, TaKa U 3a 3aCyIIaBaHETO U CyIlaTa,
HsMa OOLIOBAJIMIHU ONpEIENeHUss U TMapaMeTpUTe Ha SIBIEHHUETO C€ OINPEAeNsT CHpPSIMO
KOHKPETHUTE KJIMMATUYHU YCIIOBHS U 3€MEJEJICKU NMPAKTUKU B JaJIeH reorpa)cku peruoH. 3a
HaIllUsI PETHOH Te ca xapakrepusupanu ot JparanoB u ['topoBa (1982). Ilepuon Ge3 Banex c
MPOABIDKUTEIIHOCT Hal-Maliko 10 JeHOHOoImuMs ce Bb3IprueMa Karo 3acyiaBaHe. To Moxe J1a ce
HaOJ0/1aBa Mpe3 BCUUKU ce30HU. Kpurtepmil 3a cTemeHTa Ha 3acCyIUIMBOCT € KOJWYECTBOTO
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NPOAYKTHBHA Bilara B KopeHooOuTaemus nouseH cioit (0-20cm). Ilpu croitHoctn mexay 10 u
20 mm uma 3acymaBane, a npu croiHocty mox 10 mm — cyma. [lonmkaBaHeTo Ha BiaraTa B
€IHOMETPOBHUS MOuYBeH ciod mox 60 mm e Oener 3a MHOro CuiHa cyma. Pa3nuuaBar ce:
nougena cywia, KOrato pacTeHHsATa 3amo4yBaT Ja CTpaJaT OT HEJOCTUT Ha Boja MOpaau
M34YepIrBaHe Ha BOJAHUTE 3alacu B KOPEHOOOUTaeMUs IOYBEH CIIOH, ammocgepha cyuia, KOrato
nopajay pPsA3KOTO MOBUIIIABAHE HAa TEMIIEpaTypara U MOHM)KaBaHE Ha OTHOCUTEIHATA BIAYKHOCT
Ha Bb3JyXa pPacTeHHATA 3all0yuBaT Ja TPAHCIUPHUPAT MOBEYE BOJA, OTKOJIKOTO MOJydaBaT OT
KOPEHUTE U NougeHo-ammocghepra Cylla, Korato ce HaOlro/naBa e€IHOBPEMEHHATa MposiBa Ha
II'BPBUTE JBA BUJA cylla. Ts € XapakTepHa 3a IIPOJIETHUTE U JIETHUTE Mecelr. B 3aBucumoct ot
CEe30Ha CYIIUTE Ousam npoiemuu, remuu u ecenHu. B bbiarapus 3acyniaBaHusTa ca €XeroaHo
ABJICHUE, a UHTCH3UBHA IMPOJIETHA WJIM JIATHA Cylla C€ MPOsSBSABA C YECTOTAa BEAHBK Ha TPU
roguHu. CpegHaTta UM NPOIBIKUTENHOCT € 10-12 nHU B MIIaHMHCKUTE pailoHM U JTOCTUTA JI0
16-18 mHuM B M3TOYHUTE M IOrOM3TOYHHTE 4acTH Ha crpanata (Knight et al, 2004). Ilo-
MPOIBIDKUTENHU 3aCyIlIaBaHUs U CYILU, YECTO MPEIU3BUKBAT IPEChXBAHE HA MO-MAJIKUTE PEKU
B IOKHUTE, W3TOYHUTE U CEBEPOM3TOYHUTE pANHOHM HA CTpaHaTa, KbIETO SBICHUETO
npoAbJbKaBa Hajl 75 nHu ToauiiHO (Atiac Ha Hapomna Peny6nuka Bwiarapus, BAH, 1973). Ilo-
HOBHM H3CJIEBaHUS Ha MpobOiieMa OuxXa HM3SACHWIN JOKOJIKO KIMMAaTHYHUTE IMPOMEHH IIIe
3a1610049AaT TO3M MPOIIEC

Haii-Tesxku ca mocineauMTe OT CYIIUTE, MPOSIBUIM CE MPE3 HAKOJIKO MOCIEA0BATEIHU
roauHy, Hampumep 1942-1949r. u 1982-1994r. TakuBa nepuojau ce ChbIPOBOXKIAT YECTO OT
T.H. XUOPOJI0JCKA cyuid, TIPU KOSTO e(eKThT ce u3pa3sBa B HaMalIIBaHE HA BOJHUTE PECYPCH,
IpechXBaHE HAa PEKUTE U HEJOCTHUT Ha BOJIA 32 BOJOCHAOAsIBAHE HA HACEIICHUETO B 3aCETHATUTE
paifonu. HeliHoTo 3anbp1004aBane 3aBUCH HE CaMO OT €CTECTBEHU MPUPOIHH MPEINOCTaBKH 32
nposiBata U, HO U OT eEeKTUBHOTO yIpaBiieHHe Ha BoaHuTe pecypcu. Ilpe3s XX B. y Hac uma
TPHU TIepUoOJa C MO-MPOABIDKATENHN 3acymaBanus: 1902-1913; 1942-1953; 1982-1994. Ilpes
I'BPBUS TIEPUOJ] CYyXHUTe ToIuHU ca okojo 20%, mpe3 BTopusi, Te HapactBar Ha 40%, a mpe3
tpetus ca okoso 50% (Paes u np., 2003). 3acymaBanero, 3anouynaio npe3 1982, npemuHasa B
cyla ¢ KaracTpodalHH MOCIeauI 3a cTpaHara npe3 1993-1994r. B to3u niepuoa pedHUsIT
OTTOK craga ¢ a0 41% oT HopMmaTa, TOpuTe OT OOMKHOBEHa €ja 3aloyBaT Jla M3ChXBarT,
HapacTBa OpOSIT Ha TOPCKHUTE MOKapH, HACETIEHUETO MOYTH IMOBCEMECTHO € Ha BOJEH PEXKUM,
HapacTBa 3a00J€BaeMOCTTa, 513. VICKbp € mpe] MouTH IBJIHO M3YeprBaHe Ha obeMa CH U B
CTOJIMIIaTa 3a MBPBHU IBT € BBBEICH PEKUM Ha BOAONOTPEOJIEHMETO, LIEHUTE Ha BOJATa ce
yIBOsiBaT, a B pailona Ha rp. Puna n CanapeBa OaHsi u30yxBa I'paXkJJaHCKO HENOJYUHEHHE,
IIPOBOKHUPAHO OT PEIIEHWETO Ha MPABUTEJCTBOTO Ja peaju3upa MPOEKT 3a OTBEXKIaHE Ha
puncku Boau kbM cronunarta (Paes u ap., 2003). Kpuzara uma MHOro royisMm oOIIeCTBEH
OT3BYK, 3acira BCUYKM HHMBA Ha YIpaBJIEHUE U MPOBOKUPA MHTEpPECa Ha YUEHH OT Pa3IMyHU
o0nacTu Aa s aHaJau3uparT B KOHTEKCTa Ha Bb3MOXKHUTE MPOMEHM B KJIMMaTa B HAIIMs PETHOH.
N3cnenBaHeTo ce NpoBeX/1a B PAMKUTE Ha MEXAYHAPOAEH MPOEKT C Y4aCTUETO HA HIUPOK KPBT
cnenuanucty oT bAH u IlencunBanckusa abpxkaBeH yHuBepcureT, CAILl. Pesynrarurte ca
nyOJIMKyBaHM B MOHOTpadus ChC 3arjiaBue ,,3acymiaBaHeTo B bbarapus. CbBpeMeHEeH aHaJIor
Ha knuMatuaHu npomern” (2003). CrienBa 001ecTBEHO 0OCHKIaHE U ca MPEATOKEHU PeAnLIa
OT MEpKH 3a HaMaJIABaHE Ha MOCJEICTBUATA OT MOJ0OHM Kpu3u B Obnenie. JlHec Maiko xopa
CH CIOMHST Ta3W KpH3a U NOYKHUTE OT Hes, HO W3CJIEeABAHMSTA [0 Temara MpOoJbJKaBaT U
NOTBBPK/IAaBAT, Y€ TEHACHUHUATA KbM HAMaJsiBaHE Ha BaJIe)KUTE U 3acyllaBaHE MPOABDKaBa U
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npe3 mocieaHuTe nBe aekanu Ha muHanus Bek (Koleva and Alexandrov, 2008). Ipe3 2011r.
u3IM3a MOHOTrpadus 1moja peaxkuusaTa Ha npod. Becennn Anekcanapos, Ha Tema ,,MeToau 3a
MOHMTOPHHT, OLICHKAa U Bb3JIECTBUE Ha cyliata B bearapus” BbB Bpb3Ka C pealu3UPaHETO HA
€BpOIICCKH TTPOEKT ,,LleHThp 3a ynpapieHue Ha cymute B FOrousrouna EBpona”. B Hes exkun
cnenuanucty ot HUMX mnpenocraBar aktyanHa wuHboOpManus 3a MPOCTPAHCTBEHOTO
pasmpenesieHue Ha pailonuTe B bbirapus, ys3BUMH KbM 3acylliaBaHe (IIOYBEHO, aTMOC(HEPHO U
MOYBEHO-aTMOC(EPHO), KAKTO U KIMMATHYHUTE CHeHapuu 3a XX B. U Bpb3KaTa UM C
IIOYBEHOTO 3acymiaBane B peruona Ha FOEE u bwirapus. Cnopen ToBa uscienBane, OOUIMHUTE
C TOBHIIEH PUCK KBbM MOYBEHO-aTMOC(EpPHO 3acyllaBaHE ca JIOKAIM3WPAHW B IOKHATA H
M3TOYHATA YaCTU Ha CTpaHarTa, KakTo U B KpaillyHaBCKUTe TepuTopuu (Anekcanapos, 2011).

OcHoBHU (haKTOpH 32 HapacTBaHe OpOs Ha 3aCyIIABaHHUATA U CYIIUTE Ca HAMAISIBAHETO
WIM JIMICaTa Ha BaJeKU U MOBHUIIABAHETO HA TEMIIEPATYPUTE Ha BB3/yXa, a CIIOPE] BCUUKHU
CILIEHapuU 3a IPOMEHUTE B KJIMMarTa, 3a bbiarapus ce oyakBa /a ce MOBUIIM TeMIlepaTypara u
Jla HaMaJesT JIETHUTE BaJIeKH KbM Kpasi Ha TO3H BeEK.

CyxoBeWsIT € cyX U TOIbJ BATHP, KOMNTO U3CYIIaBa MOYBaTa U pacTeHUATA. SIBICHUETO
ce HaOJII0/1aBa MPH HUCKa OTHOCHUTENHA BIAKHOCT Ha BB3ayxa (moa 30%), chueTaHa ¢ BHCOKA
Temreparypa Ha Bb3ayxa (Hax 25°C) u CKOpOCT Ha BATHpa HE Mmo-Majika ot 5 m/s. (JIparanos u
['topoBa, 1982). Ilpu Te3u ycnoBHs CWJIHO C€ IMOBHIIABAa HU3MApSIEMOCTTa, KOETO BOAU [0
HapylaBaHe Ha BOAHHWs OalaHC HA PACTEHHATA W 10 HAMAISIBaHE HA MPOAYKTHBHOCTTA WM.
CpaBHUTENIEH aHAIN3 3a MposiBaTa Ha TaKMBAa METEOPOJOTMYHU YCIOBHUS B CTpaHaTa MEXAy
nepuoaute 1961-1990, 1961-2000 u 1991-2000 e mposeaeno ot I'oueBa u konekrus (Gocheva
et al., 2006). Pe3ynrarute mokassar, 4e npe3 neprojaa 1961-2000 sBieHHETO Ce XapaKTepu3nupa
cbe cpenuu temneparypu ot 32 °C u makcuManau ot 43 °C, nepuuutsT Ha BraxHocT € 35-50
mb, a npeobnanaBamaTa MOCOKa Ha BAThpa € CeBepo3alajHa W Ioro3amagHa U B MMO-PEIKU
Cllydad, CEBEpOM3TOYHA, ChC CpeaHa CKOpocT 6-7m/s (max 12-17m/s) B 3amajHaTa 4acT Ha
crpanara, u 8-9m/s (max 17-21m/s) B wusrounara. IlpeoOmamaBar ciaydamte C
IPOIBIKUTENHOCT OT 3-4 HU, HO UMa U CIIy4au ¢ IPOABIKUTENHOCT 10 6-9 nHU. ABTOpHUTE
YCTaHOBSIBAT HapacTBaHE HA CIy4YauTe C MPOIBIDKUTEIHOCT OT 4-5 qHU U c1abo oTMecTBaHE Ha
CEe30Ha, B KOMTO ce HabJI0jaBaT OT allpuUiI-CENTEMBPU KbM Mai-oKTOMBpH, cipsmo 1961-1090.
SBnennero ce HaOmomaBa Haif-uecto B KOxHa bobarapus, xaTo Haii-3acerHatu ca oOiacTute
byprac, [lepauk, Am60n, Kepmxanu, Cnusen, Kiocrenaun u bnaroesrpan. B 3akmtoueHue ce
noyepTana, 4ye mpe3 mociaeaHara ekaaa Ha XX B., ClydauTe CbC 3acyllaBaHus (HaOJIr01aBaHu
B Hali-Mallko 3 CTaHIMHM) U NEPUOANTE ChC CYXH BETPOBE (CyXOBEH), PETUCTPHPAHU B TIOHE 3
CTaHIIUH, ce HabmomaBaT mo-yecto ( Gocheva et al., 2006).

Moxapu. IIpogbmKuTeTHUTE 3acylIaBaHWs, BHCOKUTE TEMIEPAaTypH W TOPEIINTE
BBJIHU, KaKTO M TPHMOTEBUYHUTE OypH ca Cpell €CTECTBEHHWTE NPUYMHU 33 BH3HUKBAHETO HA
nokapu. B Hamata ctpana ca peructpupanu 103 mokapa, Bb3HUKHAIM 10 MIPUPOJIHU IPUUIUHU
3a mepuona 2001-2011 r., kKaTo CPeTHOTOAUIITHO TEXHUAT OPOH € OKOJIO 9, a MAKCUMATTHUST UM
Opoit e 18-19 cmyuas 3a 2000, 2001 u 2007 ToAMHHU, KOUTO C€ OTIWYABAT C MPOIBIDKUTEIHU
3acylaBaHMs 1 BUCOKHM JIETHU TemnepaTypu, ¢purypa 6.4 (MOCB, 2014).

Hsama IpsiKa 3aBUCUMOCT MCXKIY BUCOKHUTC TCMIICPATYPU HA Bb3AyXa U IMMOXKAPUTE, HO TC
6JIaPOHpI/ISITCTBaT YCIOBUATA 3a IIPOdABATA UM KATO IOHUKABAT OTHOCUTCIIHATA BJIAXKHOCT.
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Koraro 1a € mog 30% - 50%, nMa ronsima onacHOCT Ja Bb3HMKHE MOXap. BATepbT € BakeH
dakTOop 3a mMOATBpKAHE W PA3NpPOCTPAHEHUE HA TOXKApUTE, a BaJEKUTE HAA S5 MM
MpeA0TBpaTsABaT onacHocTTa ot Tax (Mapaupocss, 2007).

Bp. ci.
20

10 A

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

@ur. 6. 4. bpoil ciyuau ¢ mokapu, npeau3BUKaHU OT npupogHu npudnHu (2000-2011r.) (M3tounux: MOCB,
2014)

HapacTtBanero Ha MakCUMallHUTE TEMIIEPATypH, Y€CTOTaTa M MPOIBIDKUTETHOCTTA Ha
TOPEIIUTE BBJIHA W OC3BAICKHUTE MEPHOTU PEaTHO ¢ MOBUIINAT OMACHOCTTA OT IOXKapH B
ctpanarta. @akT e, ue OposAT UM HapacTBa JBOWHO B TOJUHUTE C IPOABDKUTEITHH 3aCylIaBaHUs
Y BUCOKM Temrneparypu, kakButo ca 2000 u 2007 r, Harpumep.

I'ppbmoTeBruHUTe Oypu ca aTMoc(epHO sIBIIEHHE, CBBP3aHO C Pa3BUTHETO Ha MOIIHA
KYIECTO-AbX/10BHA 00JAYHOCT IIPU BUCOKA BJIAXKHOCT U CHJIHO HEYCTOWYMBA CTpaTU(UKALIIHS
Ha atMoc(epara. SIBIEHHETO € CPAaBHUTEITHO KPATKOTPAWHO, PSIKO MPOIbIKaBa moseyde ot | 4.
U € CBIIBTCTBAHO OT MBJHHWHU, CWICH BSATHD W HWHTEH3UBHH W OOMJIHH BaJIekKH, YECTO
NpUIPYKEHH OT TPaAyMIKU. [ ppbMOTEBUYHNTE OypH Ce XapakTepU3UpaT ¢ MPEMUHABAHETO HA
MHOTOKpDAaTHH €JIEKTPUYECKH DPA3psAIN MEXIy OONanuTe WM MEXKIy OONalmuTe W 3eMsTa
(MBIHMM) U CBIIPOBOXKIALIMS TH 3BYKOB eekT (rppM). Criopes reHesuca cu OuBat (PpoOHTaIHU
U BbTpeIIHoMacoBu. B beirapus sBneHuero ce Habito1aBa €XKeroaHo, kato 75% oT ciydauTe
ce HaOJr01aBaT Mpe3 Nnepruoia Maii-aBrycr, ¢ MaKCUMYyM IIpe3 FOHU, KOraTo MMa IpbMOTEBUYHH
Oypu cpeaHo B 7 THM OT Mecella. B u3BbHIUIAaHMHCKATa TEPUTOPUS Ha cTpaHara (¢ H.B. moa 800
m), CpeHOTOIUIIHUAT Opoil AHM ¢ rppMoTeOBUYHK Oypu e 30 (Bocheva et al., 2011). B naii-
I0KHUTE ¥ M3TOYHM YacTH Ha CTpaHaTa TPBMOTEBUYHHTE Oypu ce HaOIro/aBaT 4ecTo W Tpe3
CTYACHOTO TIOJIYTOJIUE, TTOPAJN €CEHHO-3MMHUSI MaKCUMyM Ha BajexuTe B KOHTHHEHTaIHO-
Cpean3eMHOMOpCcKaTa KiuMaTudHa o6Onact. CpeqHOrofuIIHaTa WHTEH3WBHOCT HAa MBJIHUHU
akTHBHOCTTAa B bbirapus e 25 daca, KaToO HAa MHOTO M€CTa B CTPaHATA, TS € 3HAYUTEIHO IO-
Bucoka (durypa 6.5),( Mapaupocsa u np. 2011).
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@ur. 6. 5. IHTEeH3UBHOCT HA MUJTHHEAKTHBHOCTTA B YacoBe 3a roauHara ( h/y) (mo Mapaepocsu u ap., 2011r.)
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®ur. 6. 6. Cpeasoroumen 6poii Ha MbnauuTe (N) Ha 1kM? (0 Mapaepocss u ap., 2011)

Ha 1 kv’ B Bwarapus nmagat cpeHo 1Mo 5 MBJIHMU FOJUIIHO, HO KAaKTO JIMYU OT GUrypa
6.6, Ha HSIKOHM MecTa B CTpaHaTa, OposiT uM Bapupa Mexau 12 u 15 (MapaepocsH u jp., 2011).
CwmbpTHOCTTA OT siBieHHeTo € 10 qymu roxumHo, no naHHu Ha I'J1 ,,IToxapHa 6e30nmacHOCT U
3amuTa Ha Hacenenuero” (Bocheva et al., 2011).

I'ppMoTEeBHUHUTE OypH YECTO ca CHIIPOBOACHU OT rpaayliku. bbiarapus e enHa ot Hai-
rpagoOuTHUTE cTpaHu B EBpoma u ToBa ce IBIKHM IJIaBHO HA B3aUMOJEWCTBUETO MEXKIY
elpoMaIladHUTe CHUHONTHYHHM IPOLECH,
nojayroaue ¢ MopdorpackuTe XapakTepUCTHKM Ha peneda B peruoHa. SIBieHuero ce
HaOJrofaBa Haif-4yecTo MpU NpEeMUHABaHE Ha CTYJCHM aTMOC(hEepHU (PPOHTOBE WIIHM IO

npoTh4damy Had KOHTUHCHTA IIPE3 TOILIIOTO

OKJIFO3bOHHH M BTOPHYHH (POHTOBE. MAaKCUMyMBT B UeCTOTAaTa Ha IPAAyIIKUTE B Bbiarapus
npe3 nepuoaa 1951-1981 r., e npe3 roHM, Maii U BTOpaTa JAeKajaa Ha I0JH, KaTo B Kpas Ha 10T U
aBTYCT TS TIOBceMecTHO HamaisBa. llleTuTe OT TAX ce mbDKaT Ha pa3pylIuTellHA CHJIa Ha
rpajioBUTE 3bpHA, KOUTO ca ¢ auamerbp 0,5-5 cm wimm ¢ mo-roiemu pasmepu (CHMEOHOB,
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1984). I'pagoOuTHOCTTA (BaJCKUTE OT TIpajJ, KOUTO HAHACAT IIETH) HA TEPUTOpPHUATA CE
ompezens OT 4YeCTOTaTa M HMHTEH3MBHOCTa Ha Bajieka. Bb3 OCHOBa Ha Te3M IOKa3aTelu
TEPUTOPHSTA C€ OLIEHSBA IO CTENeH Ha rpanoOuTHOCT. [Ipe3 mepuona maii-aBrycr, TS € Haii-
craba B IOrOM3TOYHAaTa YacT Ha cTpaHarta U 1o YepHOMOpPCKOTO KpaiOpexue, a Hail-
3actpamienu ca Ceeponstouna u FOrozamanna bwarapus, Ilpendankana u [logbankanckure
nosieta (Purypa 6.7.) (Huxomosa, 2010).

Lotgtoden YECTOTA HA BANIEXXWTE OT rPAQL (MAN-ABTYCT) "
‘ FREQUENCY OF HAILSTORM (MAY-AUGUST) [
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@ur. 6. 7. YecToTa Ha BaJIeXUTe OT rpall B brarapus npes nepuoaa Maii-asryct (1951-1985) (Hukonosa, 2010)

Te3u sBieHuss ca mpeaMeT Ha JBJITOTOJUIIHM H3CIEABaHUS OT CIELHUATUCTUTE B
HauuonanHuss MHCTUTYT MO MeToposorus u xujponorus npu BAH. Pesynrature ot Tax
MOKa3BaT, 4e OposT JHU ¢ MOPOMHM Bajiexku oT HaJ 30mm/24h, npuapykeHu oT rpbMOTEBUYHH
Oypu u rpaaymku, e HapacHan ¢ 60% 3a nepuoaa 1991-2006 r., kaTo € HapacHala ¥ 4ecToTara
UM MIpe3 aBryCT U CeNTeMBpH, crpsiMo HopMmaTa 1960-1990 r. (Simeonov et al., 2007). bouesa
u konektuB (2011) cpuio ycraHoBsiBaT, 4e OpOST HAa IPbMOTEBHUYHUTE Oypu B CTpaHaTa €
HapacHa npe3 nepuoaa 1991-2010 cnpsmo 1961-1990, kaTto cTaTUCTHYECKH 3HAYUMO € TOBA
yBenudeHue 3a CeBepoustouna brearapus (¢ 15%) u otuactu B HOKHUTE IIEHTpAHA YacTH Ha
crpanata (¢ 10%). IIpe3 ro1u ¥ cenTeMBpH CIy4auTe HapacTBaT ChHOTBETHO ¢ 16 u 27% mipe3
BTOpHs NIEPHOJ], a CHILO TaKa, HApACTBA U YeCTOTaTa Ha Te3u ciaydau B CeBepHa bbirapus npes
HETUITMYHUTE 3a TOBA ABJICHHE Mecelu 1eKeMBpH U sinyapu ( Bocheva et al., 2011).

[TopakeHusTa, CBbp3aHU ¢ TPBMOTEBUYHUTE OYpHU c€ IBJDKAT HA KOMOUHUPAHUS €PEeKT
OT BATHpPA, MHTEH3UTETa M KOJUYECTBOTO HA BAJIEXKHTE, B T.4. U Ha TPagyUIKUTE, BBPXY
rpajckata HHQpacTpyKTypa U 3eMeCNICKUTE 3€MH, KAKTO 1 Ha OMAacHOCTTa OT MbBJIHUU, KOUTO
3acTpaliaBaT YOBEUIKHUS KUBOT U YECTO MPUUYUHSBAT MOXKAPH.
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CHexHM OypH U CHETOHABSIBAHUS

CHeroBaJexXuTe, ChI'bTCTBAHN OT CHJIHU BETPOBE, Ca MPEANOCTaBKA 32 CHEX)KHU OypHu H
BUEJIHIIN, KOUTO ca 0COOCHO XapakTepHu 3a 3umute B CeBeponsTouHa beiarapus, a chIio u B
IUTAHUHCKUTE W JpYru pailoHu Ha cTpaHaTa. CHIHUTE BETPOBE IpepaslpenessT CHeXHaTa
MOKpPUBKAa M OOpa3yBaT IMpecnd C BHUCOYMHA OT [0 HSKOJIKO METpa, KOUTO OJIOKUpar
TPAHCIIOPTHUTE CHCTEMHU U M3UCKBAT WHBECTHUPAHETO HA 3HAYUTEIHM CpEACTBa 3a
MPEOAOJsIBaHE HA MOCIEACTBHUATA. XapaKTEPUCTUKUTE HAa CHEXXHATAa MOKPUBKA CE HU3MEHST
YYBCTBUTEIHO B 3aBUCHUMOCT OT CE€30HA, CUHONTHUYHUTE YCIOBHUSA, HaIMOpCKaTa BUCOYMHA,
EKCITO3UIUATA U HAKIIOHA Ha CKIIOHOBETE, 3aJISCEHOCTTA U APYTU JokamHu (pakTopu. CpenHuAT
Opoil 1HM CbC CHEXKHA NOKpHUBKA B bbarapus Bapupa 3a pazaudyHUTE PaioHU OT 5 JHU IO
YepHomopckoto kpaiibpexxue 10 40-50 num B JlyHaBckaTa paBHMHA W 3amajHa LIEHTpalIHA
bbarapus u e Hail-BUCOK BbB BHUCOKOIUIAHMHCKHUTE PETHOHM, KbAeTo aoctura 180-200 mHu
cpenno roxumiHo (Benes, 2010). YcroliunBa CHe)XHa MOKPUBKA B PABHUHHUTE W XBIMHUCTH
yacTH Ha CTpaHata He ce oOpa3yBa Bcsika ronuHa. Jlo 35-40% ot BajexHaTta cymMa BBB
BHCOKOIJIAHWHCKUS Tosic ce (opmupa oT cHeroBaiexku. Ha Bucoumna 400-600 m Tsa ce
obpa3yBa B 30-40% ot 3umute, Ha 1000 m — B 60-80 %, a nag 1200 m — B 100% oT TaAX.
[IpoabmxuTeTHOCTTA Ha 3aIbPKaHe HA YCTOWYMBA CHEXHA MOKPUBKA ce u3MeHs oT 70 THU Ha
1200-1300 m mo 180 mum mam 2000 m. CpemHara MakCMMallHA BHCOYMHA HAa CHEXKHATA
MOKpHBKa Tpe3 siHyapu u ¢pespyapu Ha 500-800 m e 2-30 cm, a Hax 2000 m ts ¢ 150-210 cm.
Camo B 20-30% oT 3uMuTE MakCMMalHaTa BUCOYMHA Ha CHEXHaTa MoKpuBKa € noja 50 cm B
nosica 1200-1500 m. (Konesa, 1990). ITpe3 nepuona 1988-2011 r. qaHHUTE ITOKA3BaT, Y€ HE ca
HACTBIIUIIN CBHIIECTBEHU OTKIOHEHHs] B MaKCMMalHAaTa BUCOYMHA HA CHEXKHATA IMOKPUBKA U T
cpenHo 3a crpanata € 48,3 cm (Purypa 6.8). Hax 1600 m B 30-40% ot 3umute ce popmupa
cHexkHaTta mokpuBka Haj 100 cm, a nmag 2000 m — B 70-80% ot Tax. B HammTe BUCOKH
MJIaHWHYU, CpeJHaTa MaKCMMajHa BHUCOUYMHA HA CHEXHaTa mokpuBka € 180 cm cbc cpennHa
MPOIBIDKUTETHOCT Ha 3ambpkane 190-200 auum, (Petkova et al., 2010). Makcumannara
BHCOYMHA HA CHEXHATA MOKPHUBKA, KAKTO U MAKCUMAIHUAT OpOi JHU ChC CHEXXHA MOKPUBKA €
npe3 siHyapu.

mE==mcm
e |_inear (cm)

roJMHA

@ur. 6. 8. MakcumanHa BUCOYMHA Ha CHe)KHara NokpuBka B Bemrapus (cm) (1988-2011) (M3rounnk: MOCB,
2014r. http://eea.government.bg/bg/soer/2011/climate/climatel)
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[Ipe3 nocnenHuTe TpU A€CETUIIETHS B IUIAHUHCKUTE paiioHu ¢ Hag 1200 m HagMopcka
BUCOYMHA MMa yCJIOBUS 3a 00pa3yBaHE Ha YCTOHYMBA CHEKHA MOKPUBKA, KOSITO MPOJIBIDKABA
cpenHo ot aexkemBpu 10 MaptT. Hax 1400-1500 m magMopcka BUCOYMHA, BCUYKHU JHHU TIpeE3
SIHyapH ca ChC CHE)XHA MOKpUBKA. Ta3u rpaHuYHa BUCOYMHA, cripsaMo nepuoaa 1921-1950 r. ce
e nopaurHaia ¢ nosedye oT 100 m. [IpuunHuTe 32 TOBa Ca B MO-MaJKUTE 3UMHH BaJIe)KH U T10-
torunte 3uMu. [Ipe3 nmocneanute Tpu necetuiietus: Ha 20-TU BeK TOIUIMTE U HOPMAJIHU 3UMU ca
ce yBennuuiu c12% 3a cmeTka Ha cTyneHuTe 1 HopMmanHute (Anexcanapos u [letkosa, 2011).

Exeronno no nannm Ha HCH, B crTpaHara cHeXHU Oypu UM CHErOHaBSBAHUS
IpUYMHABAT 3HauMTenHU wietd. Hanpumep, 3a nepuona 2010-2012 r. ca peructpupanu 290
TaKMBa CHOUTHSI, KOUTO ca HaHecTu o010 metu 3a 1636 xwn. ns. (HCU, 2014).

CuiiHU BeTpOBe, Ca TE3H, YUSITO CKOPOCT Ha BATHpa € > 14m/s. CpeqHOrouIIHO ce
HaOMroaBaT OKOJIO 13 JOHU CBhC CWIEH BATHP WM3BBH BUCOKHTE IUIaHWHU. Benmes (2010)
YCTaHOBSIBA, Bb3 OCHOBA Ha JaHHU 3a 11 cranuuu 3a nepuona 1979-2008 r., ye OposT Ha THUTE
ChC CHJICH BATHP € HaMajsl npe3 To3u mnepuoia copsmo 1931-1970, kaTo 3a HAKOM OT TAX
Hamanenueto e ¢ Haa 30% (a B Kanuakpa u Bp. Mycana — ¢ 50%). Hsma npomMsHa B cpeanus
rojauiiieH Opo# Ha Te3u aHU 3a Bp. bores (150) u Uepnu Bpbx (133), (Benes, 2010).

CmepubT ¢ (pyHHEOOpa3eH BHXBp C BEPTHKAIHA OC, B KOHTO CKOpPOCTTa Ha BATHPA,
noctura Hag 300 km/h, a mocokara My € oOpaTHa Ha IMOCOKaTa HAa BBPTCHE HA YaCOBHHKOBATA
ctpenka. CpenHata CKOPOCT Ha TOCTBIATEIHOTO JBIM)KEHHE Ha cMepua e okoio 80 km/h
(JIatunos, 2006). Bucounnara Ha cmepua Bapupa oT 150 mo 1500 m. Ot 3emHaTa, Wid BOJHA
MOBBPXHOCT TOW M3JIUTa BbB BHCOYMHA MpAIIEH WU BOJEH CTHIO, KOWTO ce MPHUABIKBA C
ronsiMa ckopocT (ot 40 mo 100 xm/h) u uma orpomHa paspymurtenHa cuia. Han Boana
MOBBPXHOCT JMaMEThphT Ha cMmepya € okojo 25-100 m, a max cymara - 100 - 1000 m.
SIBnenuero ce HabmoAaBa mpe3 ToIoTo noiyroaue. B bearapus ca peructpupanu o6mo 28
ciy4asi Ha cMepu oT Haudanoto Ha XX B. 10 2007 r., kato 15 OT TSIX ca perucTpUpPaHH CIIE]
2001 r. Haii-mHoro ciny4yan uma B FOxxna bbirapus, no orpagaute ckioHoBe Ha CoduiickoTo
u [lnoBnuBckoTo mosnera, B Kpaumiero, Pogonure u mo YepHomopckoto kpaitopexue. Jopu
aKo IpHeMeM, 4Ye MO-MaJKHUAT Opoil ciydan cbC cMEpY Ipe3 IbpBaTa MOJIOBUHA HA MUHAIINA
BEK Ce ABKM U Ha (pakTa, 4e HE BCHUYKHM CIy4au ca OTpa3eHU B Oa3uTe JaHHH MOPATU T10
OTPAaHUYEHUTE CPEACTBA 3a KOMYHHUKAIUS, TEHIAEHUUATA OT IOCIEAHUTE TpH AEKaau, U
0Cc00€HO OT MOCJIEHNUTE JBE, € C MHOTO SICHO M3pa3eHO HapacTBaHe Ha Oposi HAa Te3U CHOUTHSL.
OO6110 4 ciyuas ca peructpupanu kbM 2007 . B IEHTpaJHUTE U U3TOYHUTE yacTu Ha CeBepHa
bbarapus (durypa 6.9 u 6.10) (Hukososa, 2010).
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@ur. 6. 9. Pasnpenenenne Ha pErUCTPUPAHKTE CITydan Che cMepd B boarapus mo aekaau (1900-2007)

(Huxoimosa,2010)
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®@ur. 6. 10. Teorpadcko pasmpocTpaHeHHe Ha PETHCTPUPAHHUTE Cliydan C¢be cMepd B Bovarapust (1900-2007)
(Huxoioa, 2010)

®bLOHBT € CUJICH U NOPUBUCT, HU3XOJMAIMI, CYX U TONBJ BIATHP, KOMTO € oporpadcku
MPEIMCIIOHUPAH U Y Hac ce MposBsBa MO CEBEPHUTE CKJIOHOBE Ha IutaHuHUTE. [Ipe3 3umara,
IIpY HaXJIyBaHE Ha TOIUIM BB3AYIIHM MacH OT IOr-Iorosamaj, mopaau 1no-rojisiMara akTUBHOCT
Ha Cpean3eMHOMOPCKHUTE LIMKJIOHU MPe3 Ta3M 4acT OT FOJMHATA, [0 CEBEPHUTE CKIOHOBE Ha
HAIllUTE MJIAHWHU ce HaOIoAaBa T.H. (bOHOB €PEKT. Y CIIOBHS 3a HEroBaTa IposiBa y Hac ce
Ch3aBaT IJIABHO IIPE3 CTYAECHOTO MOJYroJue, KOraro LIEHTPOBETE HAa CPEIU3EMHOMOPCKUTE
LIMKJIOHHU TIPEMUHABAT 110 TPACKTOPUH, KOUTO Ca Pa3IoJIOKEHN Ha CEBEPO3aIaj] Uil Ha CEBEp
oT teputopusaTa Ha bearapus (Tumkos, 1972). @boHBT NpeaU3BUKBA PSI3KO MOBUIIEHHUE HA
TeMmreparypaTta ¥ IOHW)XAaBaHE BJIAXKHOCTTAa Ha BbB3AyXa B CIEACTBUE Ha aaMabaTHOTO
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3arpsiBaHe Ha BB3AYIIHUTE MAcH B HU3XOMSIIUS BB3AYIIEH MOTOK. [Ipu TakmBa ycloBuUs ce
HaOmo/1aBa OBP30 TONEHE Ha CHETOBETE, KOETO YEeCTO BOAU 10 PEYHU TPUUKIAHUS U
HaBOJHEHUsA. Taka HampuMmep, B pe3yiaTaT Ha (BOH CPETHUTE U MAaKCHMATTHUTE TEMIIEpaTypu
Ha Bb31yxa B cT. TpsiBHa HapactBaT oT 31.01 g0 01.02 1963 r. croTBeTHO ¢ 11,4 °C 11 19,6 °C,
a BHCOYMHATa Ha CHE)XKHATa MOKPHMBKA HamayisgiBa ¢ 25 cm 3a cbhums 24 yacoB nepuona. B
pamkuTe Ha 48 yaca cjen Ha4anoTo Ha PHOHOBUS €PEeKT MAKCUMATHOTO BOJHO KOJIMUYECTBO Ha
p. psiHOBCKa HapacTBa oT 1,67 Ha 24,60 m®/s, a va 05.02 e Beue 63,60 m*/s (Tumkos, 1972).
W3BecTHO € ChIlo Taka, 4e MEXKyAHEBHU U3MEHEHUs Ha Temrneparypure ¢ noseue ot 10°C ce
oTpa3siBaT HEOJarompusTHO W BBPXYy OmokoMpopra Ha dYoBeKa. SIBieHHMETO HaHAcA
W3HAYUTEIHU MATePUAHU WIETH TIOpaJd 3HAYUTEITHATa CKOPOCT Ha BATHpa, KOATO y HAC
Bapupa Mexay 15 u 30 m/s (Bekuncka, 2004).

OnacHu XWAPOJIOKKHM siBJIeHHs1 B bbiarapus

OnacHocTTa OT HAaBOJAHEHHATa B bbiarapus e wu3cieqBaHa OT peaulla y4e€HU KaTo
MHTEPEChT KbM TeMaTa Cce MOBHUIIM 3HAUUTENHO cien OeactBenara 2005 roauna. Bwrpeku
TOBa, JOCEra HE € M3BBbpIIEHA OOEKTHMBHA OIIEHKAa Ha OINACHOCTTa OT HABOJAHEHUS 3a
TEPUTOPUSITA Ha Isulata crpaHa. VMMa peln NpUYMHM 3a TOBA, HO CpEeJ OCHOBHHUTE ca: 1)
3aTpyaHEHUs JOCTBII HAa y4YEHUTE 10 0a3uTe JaHHU C HallMOHAJIHATa METEOPOJIOrMYHA U
xuapoiioxkka uHpopmanus; 2) Jluncara Ha netaiiiHa reoMopdosIokKa kapTa Ha beirapus; 3)
[onmsiMata HECHIIOCTABMMOCT HA pas3iMyHHTE Oa3d JaHHU 3a MPUPOAHUTE OencTBust u 4)
Henocratbuno nbarus mepuoi Ha Oazara JaHHM 3a KPU3UCHU cbOuTHs B Harnumonamuus
cratuctuyecku uHCTUTYT (HCU), kbpero unbopMmarusiTa 3a TsIX ce oTHacs 3a nepuoja 2004-
2008 1. m 3a 2010 r. (mo HoBa Metonuka). Ta3zu wuHPOpMANMA Cc€ MPEIOCTaBI OT
TEPUTOPUAITHUTE OOIIMHCKH aIMHHUCTPAIMK Ha 0a3a yCTAaHOBEHUTE IIETH OT MOCTOSTHHUTE
OOIIMHCKM KOMHCHHU 3a 3alliuTa Ha HACEJIICHHETO TpH OencTBus, aBapuu U katactpodu. 3a
HSKOW KPU3MCHHU CHOWTHSI TO3W HAUYMH HAa ChOMpaHe Ha WHOpMaIusATa € YMECTEH, HO 3a
HY)KIUTE Ha YIpaBICHUETO Ha pUCKa OT HAaBOJAHEHMs, Ou Ouio mo-nobpe na ce 06obOIaBa
UHpOpMaLKATa 110 €THAKBU KPUTEPUU C JaHHU 3a Opos UM B peuHuTe OaceiiHu u cy0-6aceiiHu
U 3a mieture B HaceneHute mecta. [Ipe3 2010 r. manpumep, nanuute Ha HCHU nokassat, e B
CTpaHaTa € uMaio o010 651 HaBogHEHUS, KOUTO ca HaHechH et 3a 531 334 000 neBa, kaTo
B obnactute CiamBeH u CMmonsH € uMajgo choTBeTHO 102 m 179 HaBogHeHHsS, a B 00jacT
Byprac Te ca 82. Te3u naHHM CHIIHO KOHTpacTupar ¢ qaHHute Ha JIA ,I'paxknancka 3ammra”
3a nepuoaa 1990-2001 r., ciopen KOUTO, B CTpaHaTa Mpe3 TO3M nepuoa € umaio 440 ,, Texku
HaBOJHEHUs B 92 cpeaHO ToJIeMH M ToJIieMH Topeuus. JlaHHWTE, aHAIM3UpaHU 3a
TEPUTOPUSITA Ha YETUpPUTE pailoHa 3a OaceilHOBO ympaBieHue B bbarapus, mokaspar, ye
0e/ICTBHETO ce MPOsIBSIBA €KETO/IHO Ha TEPUTOPUSATA Ha I[sU1aTa CTpaHa ChC CpeHA YECTOTa OT
no 4,8 cmydas romumHo. Haili-uecto e Omia u370)KeHa Ha OMACHOCT OT HAaBOJHEHUS
TeputopusTa Ha JlyHaBCKUs pailoH 3a OaceifHOBO yIpaBiieHHE, a pa3MepbT Ha MIETUTE U OPOSIT
Ha )KEePTBUTE € Hal-roJsiM B MI3TouHoOenoMopcekus paiion (Tabmuna 6.2).
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Tab6a. 6. 1. Bpoii HaBOJHEHMSI, )KEPTBHU | IIETH 110 PaiioH 3a ynpasieHue Ha peunute Gaceitnn (1990-2001r.) (o
IIpenBapuTenHa olleHKa Ha pUCKa OT HABOJHEHHWS B TJIABHUTE peyHHW OaceiiHn Ha P bwarapus — meTomuka 3a
OIICHKA Ha PUCKa OT HABOJHEHMS, ChITACHO W3MCKBaHUsTa Ha [{upextusa 60/2007/EC, 2011)

Paiion* Bbpoi pexu ¢ bpon Illetu B bpoi bpon
HaBOJHCHUS | HaBOJHCHHS ** JeBa JKEepPTBU 3acerHaTu
JKAITAIHA
crpanu
1 2 3 4 5 6
JyHaBckH 34 170 33703 100 - 1786
YepHOMOpPCKH 19 84 21 076 030 4 1492
3anaaHo0eI0MOPCKU 14 36 1443 800 - 67
N3tounobemoMopcku 25 150 64 192 620 16 1474
OO0 3a cTpaHara 74 440 120 415 550 20 3469

*k Epwzm HABOOHEHUsI OM KOJIOHA 3 ce OmHAcs 3a pexkume om KoJIoOHA 2

B Boiarapus npe3 2005 r. uma HAKOJIKO r0JIEMU HABOJHEHUS, KOUTO HAMAT aHAJIOr TIPe3
nocneanute 56 roauHu. Tasu ronrHa € U3KIIOYUTENHA C TOBA, Y€ Mpe3 Hes ca perucTpupaHu
€KCTPEMHO BHMCOKM BBJHU IO IOYTH BCHUYKM PEKHM B CTpaHaTa MOPaJd EKCTPEMHHU IO
KOJIMYECTBO U MPOABKUTEIHOCT BaJIe)KH, UHTCH3UBHO CHETOTOIEHE, CUITHO MPEOBIaKHSIBAHE
Ha BOJOCOOpUTE M OCBOOOKIaBaHE Ha S30BUPHU 0O0emu Boaa. BogHocTTa Ha pekute o010 3a
roJyHaTa € JBa IbTH MO-TOJISIMA OT FOJIMIIHATa HOpMA, a 38% OT oOemMa Ha OTTOKa B CTpaHaTa
ce e opMupai npe3 neproja Hu — centeMspu, (ChcrostHue Ha pekute npes 2006 r. HUMX).
[To nannu Ha EM-DAT, merute oT HaBogHeHus B crpaHara mpe3 2005 r. ca 3a Ham 620
MIIMOHA €BpO, XKepTBUTE ca 24, a OposAT Ha 3acerHarute xopa € 12 000 gymm. B chmara
0a3ara MaHHM ca perucTpupanu 13 roseMu HaBOJAHEHHS B HamiaTa cTpaHa 3a nepuona ot 1900
r. 10 2011r. Enunanecert, ot Te3u 13 HaBomHeHus, ca ce cayumin B nepuoaa ot 2000 — 2009 r.
ToBa o3HauaBa, ye cpenHus Opoll Ha ToJieMHUTE HAaBOAHEHUs B TO3U mepuoi € 1,2 cimyyas
TOJIMIIHO, KOETO € 3HAYUTENIHO YyBEIMUYeHHE CHpsAMO cpeaHus uM Opoit ot 0,1 cimywas 3a
nociuenaure 111 roquHu U ToBa ce ObJIKU TTIaBHO HAa U3KIIOYUTENHO BanexkHara 2005 roauHa
(Hukonoa u Henkos, 2012). I'ogumnHara cyma Ha Banexxute npe3 2005 r e 924 mm. 3a
nepuoa ot 104 romunu (1904-2007) B bbarapus uma camo 9 roauHu ¢ TOAMINHA CyMa Ha
BanexuTe oT Hax 800 mm, KaTo 5 OT TAX ca PEerucTpupaHu Ipe3 MOCIEIHUTE IBE JEKaJau Ha
nepuona (Dakova, 2009).

[Tpe3 2005 ronpuHa € perucTpapaH U eKCTPEMEH JCHOHOIIEH Bajex oT 353 mm B CT.
[Ma6bna (Benes, 2010). 3a mnepuoma ot 24 romunu (1988-2011) camo mnpe3 1993 r.
MaKCHUMAaJTHHAT JIeHOHOIIeH Banex € moa 100 mm (92,4 mm), Ho uMa ceieM TOJJUHU C U3MEPEH
MaKCHMaJleH JCHOHOIIEeH Bajex Haa 200 mm, kato 5 ot Tax ca B neproaa 2005-2011 (durypa
6.11). HabnronaBa ce u yBenMuYeHUE HA CPeIHUs OpO JHU C JCHOHOIIHM CYMH Ha BaJEXHTE
Haza 100 mm c okono 30% mnpes nepuona 1991-2007, cnpsamo 1961-1990 (Anexcanapos, 2010).
JlauTe ¢ ICHOHOITHU BaJeXHU cyMH OT Haa 60 mm, Ceuro OenexaT CTAaTUCTHYECKH 3HAYNMO
yBesmmuenue npe3 1991-2007 cnpsimo koHTposHus mepuoj B CeBepHa llentpamna (¢ 50%),
Cesepounstouna (¢ 27%) u KOrousrouna bearapus, a B lOrozamagnara gact Ha crpaHara, Te
namaissar (¢ 20-30%), (Bocheva et. Al., 2009).
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®ur. 6. 11. MakcumaneH JeHOHOIIeH Baiex B bwarapus (1988-2011) (M3tounukx: MOCB,
2014http://eea.government.bg/bg/soer/2011/climate/climatel)

OT Ka3aHOTO MO-rOpe CTaBa ACHO, Y€ OMACHOCTTa OT HaBOAHEHUs B bbarapus e peanna
U He TpsOBa Ja ce nojueHsaBa. Jluncara Ha IAIOCTHO M3CIe/IBaHE U OLICHKA HA OMACHOCTTA OT
HABOJHEHHUs B CTpaHaTa, IOCTENEHHO Ce MPEeo0IIsiBa B Mpolieca Ha U3NbIHeHUe Ha JlupekTuBa
60/2007/EC. BbB Bpb3Ka ¢ TOBa € B MPOIleC Ha U3NBIHEHHUE € KapTorpadupaHeTo Ha pUCKa OT
HaBOJHEHUS U NPEACTOM Ch3JaBAaHETO HA IUIAHOBE 3a YIpaBJIEHUE Ha TO3M pHUCK. Te Ou
TpsiOBao Aa OBJAT CHITIACYBAHHU C IJIAHOBETE 32 AJalTUPaHE KbM KIMMATHYHUTE TIPOMEHHU Ha
HAI[MOHAJIHO U €BPOIEHCKO paBHUILE. YIIPABIECHUETO HA PUCKAa OT HABOJHEHUs TpsOBa Ja ce
U3BbpIIBA Bb3 OCHOBAa HA MHTEPAMCLMIUIMHAIHUA HAy4YHM HW3CIEABaHUS B Ta3u o0O0JacT.
HaBopnenusita ce ciay4yBaT HoJl BIMSHUE Ha penuua (akTopu MU OCBEH OT KOJIWYECTBOTO M
MHTEH3UTETa Ha BAJISKUTE, T€ 3aBUCST OILlEe OT KOHKPETHUTE reorpad)Cku XapaKTepUCTHKH Ha
TEPUTOPUSITA, KATO 3aJIECEHOCT, BIAKHOCT M BHJl HAa IOYBHUTE, HAKJIIOHM HA CKIOHOBETE, BUJ
3€MEI0I3BaHe, HAJIMUNE Ha IPeANa3Hu cbopbkeHus U ap. [lopanu tasu npuynHa, JaHHWATE 3a
obuiHu Banexu, ot Hax 20-30 mm/24h, ca camo BakeH MHIMKATOD 32 OMACHOCTTA OT PEYHU
OpUWKIaHUs W HaBoAHeHMs. KpuTuuHarta cyma Ha Bajeka MOXKE Ja CE€ ONPEINENIH ChbC
3HAUMTENHA JOCTOBEPHOCT Ype3 MOJEIUpPAHE Ha Bpb3KaTa BaJeK-OTTOK B KOHTEKCTa Ha
KOHKpETHHUTE JaHamadTHU ycloBUs B OaceitHa. Tsxuara posst 3a (GopmupaHe Ha BHCOKH
BBIHM M HABOJHEHUS € HM3KIIOUUTENIHO TojsiMa M MOXKE Jia C€ WIIOCTpUpa C KOHKPETHU
MeTeoposorndan croutus. Hanpumep, B ct. B. TepHOoBO Ha 30-31 wmait 2002 1. ekcTpeMeH
Banexx ot 145 mm/24h npenu3BrkBa nokauBaHe Ha HUBOTO Ha SIHTpa ¢ 2,05 M, a Bae),bT OT
79 mm Ha 3-4 roau 2005 1. e mocneABaH OT MOKayBaHe Ha pekata ¢ 8§ M. [IpuunHaTa B TO3M
ciyuait e, ye 6aceiiHbT € OUJI CHITHO MIPEOBJIAXKHEH CJIe]] KaTo MPEIXOAHUTE JIBa Mecella, Mail 1
IOHH, Ca CbOTBETHO C MECEYHM CyMH Ha Bajexure oT 127 u 149 mm. B pesynraTt oT TOBa,
pPETeH3MOHHHUTE Bb3MOXKHOCTH Ha MOYBEHaTa MOKPUBKa ca Ouin cuiiHo Hamanenu (Hukonosa u
Henxos, 2012). To3u npumep umoctpupa ¢akra, ye KIMMATUYHUTE MPEANOCTaBKU ca CaMo
€IHa YacT OT peaura GakTopu (MPUPOJTHHA U COUATTHO-UKOHOMUYECKH ), OT KOMTO 3aBUCH JAJIH
JAZICHO METEOPOJIOTHYHO ChOuTHE (00JOKEeH, WHTCH3WBEH WM EKCTPEMEH BaJIekK) IIIe
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MNpcaAnu3BUKa HABOAHCHHUC HUJIN HC. Hopa;m TOB4, € MHOT'O TPYAHO Aa CC MPCABUAN U BJIUAHHUCTO
Ha KIIMMATUYHUTC MPOMCHU BBPXY pUCKA OT HABOJHCHHUSA, OLIC MOBCUC, UC KIMMATHYHUTC
IMPOMCHHU B PCruoHa mnpeamnojarar rnapajicjiHo HapaCTBaHC Ha CKCTPECMHUTC 3aCylllaBaHU U Ha
CKCTPEMHHUTEC U3BAIIBAHUSA, KOUTO IIPEAN3BUKABAT HABOJHCHU .

KaiHo-kaMeHHHTE NMOTOLM Ca TEHETHYHO CBBP3aHU C IPUYMHUTE, KOUTO MOPAXIAT U
HaBOJHeHHUATa. Te npeacTaBisBaT CTUXUIHHO (POpMUpPaHE HA IJIOIIEH OBBPXHOCTEH OTTOK ChC
3HAYUTEIHA KHHETUYHA €HEePTHs, BCICACTBUE HA MPOJIMBHU JBXKI0BE WM OBP30 CHErOTOIICHE
B OrOJICHM OT PACTHTEIHOCT IUIAHMHCKH CKJIOHOBE W3TPAZCHU OT €NyBHATHHU U JICIyBHAIHH
otnoxxeHus. @opmupanute norou B 75-80% ot obema cu chaAbpKAT TBHP MaTepHuall, CKaIHU
KbCOBH U JIp. YcioBU 3a nposiBata UM nMa B Mzrounure Pononu, FOrozanaguure ckiioHOBE
Ha [lupuH u roxHUTEe ckioHOBe Ha Crapa IulaHMHA, MeXAy 3naruna u Kasanmbk, KakTo H
3amagHo ot ¢. JlozeH, Codutiicko (bpydes, 1994).

MHoro oT pasrielaHu JO0TyKa ONAacHM KIMMAaTUYHHM, METEOPOJIOTUYHU U XUAPOJIOKKU
SBJICHUS, IIPU OIIPEJIeIeHH OOCTOSTEICTBA MOTraT Jla aKTUBM3UPAT '€HETUYHO CBBP3aHU C TAX
OaCHMU TPOLIECH U SIBJICHMS B JMTOC]epaTa, KaTO CPYTHIIA, CBIAYMUINA, a0pa3us, epo3us U
JpYTH, KOUTO C€ OTHACAT KbM TIpylara Ha T€OJIOKKHTE U TeOMOP(OITIOKKH OIACHU SIBICHUS,
HabOo1aBaHu B bbirapus.

I'eosi0:kku U reoMop(Po.10:KKH ONACHU siBJieHUs1 B bbiarapus

[IbpBUAT NO-/A€TAlNIEH aHAIU3 HA [TOBEYETO I'e0JIOr0-reoMopOI0KKH ONACHH MPOLECH U
apreHus B bonrapus e nmybnukyBan B “Kapra nHa ['eonoxkara omacHocT B bearapus™ (1994) ¢
00sICHUTEHA 3allUCcKa KbM Hesl, u3paboTeHa oT BoenHo Tonorpadcekara ciyx6a Ha P bbarapus
nox pexakiusaTa Ha Akan. WMmus bpydes. Kaprara e B mama6 1:500 000. OnacHuTe mporiecu u
aByieHus (popMyIUpaHU B JIET€HJaTa Ha KapTaTa KaTo “Pa3pylIMTeNHU T€0N0KKH MPOLECH U
SBJICHUS B 36MHATa KOpa — €CTECTBEHU U TEXHOTEHHU ~, ca pa3jesieHu B Tpu rpynu: 1) Ilponecu
C BHE3aITHO JIEHCTBUE WM C MEPUOJMYHO aKTUBHU3UpaHe (puckoBn); 2) Ilponecu u siBneHus c
HenpekbcHaTo JeiictBue; 3) Ilpomecu ¢ HempekbCHATO JEHCTBHE BOJAEUIM JIO BHE3AIHO
(puckoBo) sBneHHE. B mbpBara rpymna ca BKIIOYEHH 24 mpolieca, KaTo MOJOBHHATA OT TAX ca
CBBbpP3aHU C AHTPOINOTE€HHa JEMHOCT M MOXKe Ja ObJaT BB3NPUETH KAaTO TEXHOTeHHU. B
HACTOAIIMS aHAJIU3 CE M030BaBAME YECTO Ha PE3yJNTAaTUTE OT TOBA U3CJIEIBAHE OTHOCHO HAKOU
OIIACHU SIBJICHUS, UMAIY T€HETUYHA BPB3Ka C Pa3INYHU XUAPOKIMMATUYHU SIBJICHUS.

Cpyrumara npeJcTaBiIsBaT BHE3aleH IMPOLleC HAa TPAaBUTALMOHHO CPYTBAHE WU
OTKbCBaHE Ha pa3jM4eH 00eM CKaJlHW MacH OT CKJIOHA MOJ| BIMSHHE Ha U3BETpsHE, abpasus,
OOMJTHM BaJie)kKM WJIM 3€METPECeHHs] M IMOosiBaTa Ha HUIIM U NMYKHATUHU B FOPHUTE YacTH Ha
CKJIOHOBETE, [0 KOWUTO CJIE€Jl TOBAa C€ OCBIIECTBABA OTKHCBAHETO U CPYTBAHETO HAa CKAJIHUTE
O0/I0KOBE B MOJHOXKHETO WM. IIpOABIKUTETHUTE WIM WHTEH3UBHU BAJNEXKH, KAaKTO H
36METPECEHMSTA JONPHUHACAT 3a TAXHOTO akTuBU3upaHe. IIposBsBaT ce B IJIAHUHCKUTE
paiionu: 3amagHa Crapa miuanuHa, Puno-Ponornickus MacuB, nepudepHUTe 30HH Ha IulaTaTta B
Cesepousrouna bwarapus, YepHomopckoTo Kpaiibpexue u M3tounure Pomonu (Bpyues,
1994). Te npeacraBiIsBaT cepro3Ha 3arliaxa 3a TPAHCIIOPTHATA U CEJIMIIHATA HHPPACTPYKTypa
B IJJAHWHCKUTE paliOHU Ha CTPaHaTa.
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Cpiayumara ca npolec Ha OTKbCBaHE, IUTb3TaHe M NPUIABMKBAHE HA 3EMHO-CKalIHA
Maca 110 HakJIOHEHa MOBBPXHOCT I0J JAEHCTBUETO HA cujaTa Ha TexecTra. [IpennocraBku u
YCIIOBHS 3a MpOsiBaTa MM € HAKJIOHBT Ha CKJIOHA, JIMTOJIOKKO-(QAIMATHUAT U JIUTOJIOKKO-
CTpaTUrpa)CKUAT CTPOSXK, HAIMYUETO HA BOAOYHNOPEH XOPHU30HT U IOJI3EMEH OTTOK U JIp.
AKTHBHOCTTA Ha CBJIaYMII[aTa ce 00YClIaBs OT PEKUMA Ha BAJIC)KUTE U TEHETUYHO CBBP3aHOTO C
TAX HUBO Ha MOJ3EMHHUTE BOAM, aKyMYJIMpaHATa €HEPrHsl BbB BBJIHOBHS MPUOOIL, OBUIIEHOTO
HUBO Ha PEYHMs OTTOK M 3aCWJIEHETa epo3Usi, TEKTOHCKUTE JIBUKEHUS M KaTacTpodariHuTe
36METPECEHHs] U AaHTPOIIOI€HHUTE Bb3AciCcTBUA. CBlaunlIHaTa ONACHOCT € XapaKTepHa 3a
Bearapckus Opsr Ha p. [ynas, mexny [ynaBuu u yctuero Ha p. Mckbp, oxono Huxomon,
CeumioB u Tyrpakan. M3BecTHu ca 5 karactpodanHu cBauuaHus B paiiona Ha Musus, 1972,
Opcost, 1978 u 1988; I'. Huowp, 1980 u c. CnuBara 1991. YepHOMOPCKOTO KpaiOpexue ChIo
€ palioH ChC ToJisIMa CBJIAYHMINHA omacHOCcT B mBuiara ot 30 Km mexny Bapua u Kasapha,
bamuuk, KpaneBo, B.3. “Ilanopama” m ap. CpiaunniHuTe OpOLECH Ca XAPAKTEPHU U 3a
IUIAaHUHCKUTE pallOHM Ha cTpaHara M ca ocobeHo pasnpoctpaHeHu B IIpenbankana (Bpaua,
JloBeu, CesnueBo, B. TepHOBO), B M3TOounute Pomomnu, IlepHumkara kotioBuHa, M3rouno-
Mapuikus 6aceitn u 1p. B crpanara uma okono 850 cnauunina B 350 HaceneHu MecTa ¢ o011a
wiont Hax 20 000 nka. (bpyues, 1994). 3a Hyxautre Ha MUHHCTEPCTBOTO Ha PErMOHAIHOTO
pa3zButue Ha bbarapus, kapTara Ha CBJIQUMII[HATA OMACHOCT € akTyanu3upana npe3 2006 r. Bb3
OoCcHOBa Ha WHGpopmarus u naHau ot pouaa Ha «'eo3amura» - EOOJl u Ha «MHXeHEpHO-
reojoxkara kapra Ha bvarapus» M 1: 500 000 (nmo Kamenos, 1963). Bp3 ocHoBa Ha Te3u
U3TOYHMIIM, Ype3 MPOCTPAHCTBEH aHAINW3 Ha I'bCTOTaTa Ha CBJAYMIIATA 110 TEPUTOPHATA HA
CTpaHaTa U TOCPEICTBOM MeToAa Ha KepHen ca ouepTaHu apeajurte ¢ pa3jivyHa CTENEH Ha
OIIaCHOCT OT CBJIAUMIIIa B CTpaHara, ¢purypa 6.12.

OnacHocT oT cBnaumwa B Bunrapus

TNerenpa

CTeneHu Ha onacHocT
MHOrO HUCKa

I Hvcka

B cpenva

I svcoca

T PAD,
< .ffé
: Z . 2BDAD2O0-2B02PANCKY iakyAmEm

KATEAPA KAPTOTPAGUA W THC

s @S &
S I
CrpTy+®
KapraTa @ u3paSoTera & pame a npoext “TEOMPOCT PAHCTBEHO MBCNEABAHE 1 OLIEHKA HA PYCKA OT NPUPOIHM [ SR
BEICTEVS B TEPUTOPUM C BUCOKA KOHLIEHTPALYS HA 3HAVNUVIMU APXEONOTVIYECK OBEKTU'", TKO1/0463, HCHIA

@ur. 6. 12. Kapra Ha onacHOCTTa OT cBJIauuiia B bbiarapus

AOpa3usiTa € Jpyro OIAcHO SIBJIEHHE, IPOBOKHPAHO OT pa3pylIUTENHATa CUjla Ha
MOPCKOTO BBJIHEHHUE, XapakTepHo 3a YepHOMOpCKOTO Kpaitdpexue. [IporechT 3acsra okono 70

132



61;Jzzapc1<ama UKOHOMUKaA om Kiiumamuunume npomenu

% ot 6pera (CumeonoBa, 1988). Cumeonona u lllyiicku (1982) ca onpenenunu ckopocTTa Ha
abpa3suOHHUTE MpOIEeCH, IBbIDKMHATA Ha abpasupaHuTe KiIupoBe M TUHa Ha abpa3us Mo
Oparapckoto UYepHomopcko kpaiOpexxue. Cropen TAXHOTO H3cjenBaHe IpeolagaBa
abpasusta OT MexaHu4eH Tui. AOpa3HOHHUTE MpolecH npeodnanasar no JoOpymKaHCKUs U
Crpanmxankus opar (1o 80% oT abpJpDKUHATA UM € 3acerHaTa) U ca 0co0eHO J00pe MposBEeHU
npu KpaneBo, Pasna, CapadoBo, mexnay H. Emune u p. bartoBa. (bpyues, 1994).
Heb6naronpustHusat edext ot abpasusta ce u3pas3siBa B MOCTOSIHHO pyIIeHe Ha OperomaTa
HBUIA, HW3HACAHC Ha AKYMYJIATUBCH MATCpual OT HCA, AKTHUBU3UPAHC HA APYrd OIIAaCHHU
TaBUTAIMOHHU TPOILIECH, KaTO CPYTHILA M CBJIAYMINA M HE HA MOCIEIHO MSICTO, OTHEMaHE OT
TepUTOpHsITa HA cTpaHaTa Tabmuma 6.2.

Tao6ua. 6. 2. Cxopoct Ha abpasust B Kiiudosere mo 0barapckoro YepHoMOpCcKo kpaitbpexue (CbC ChKpAIICHUs 10
[yiicku u Cumeonosa, 1982r., B bpyues, 1994)

Cpenna : AbikuHa Cpeana ~ OGem na
CKOpOCT Ha 3acerHart y4acTbk Ha OperoBusi BHCOYHMHA HA a0pa3upaHusi
abpa3ust y4yacTbK adpa3uoHHHA MaTepHuall
(mly) (m) Kiu (m) (10°m°y)
1,0 1. CuBpuGypyH — H. llla6a 12500 10 ' 125

H. ['anaTa — k.x.Kamuus - ceep 18 000 30 540
ITomopue - ATaHacOBCKO €3. 14 000 8 112
0,5 KapapHa- k.k. AnOeHa 18 340 12 110
0,4 H. UepHus Hoc — H. Kouan 15500 25 155
0,3 K.K. Anbena — H. CB. ['eoru 11 500 20 69
BapueHncku 3anuB 8 660 20 51
0,1 H. Kouan — CB. Baac 23 000 20 46
VYcruero Ha p. Xapkuiicka — 15000 11 16,5
ITomopwiicka naryHa, ceBepHa
rpaHuIa
H. Kuten — Ycrue Ha p. Pe3oBcka 52 500 13 68,5
0,5 H. [I1abna — u. Kanuakpa 21 000 40 42
0,01 H. Kannnakpa - KaBapna 14 500 50 7,25
0,005 Byprac — Ycrue Ha p. J{sBoncka 46 500 9 2,1
O6mo 271 000 1344,35

Jlanaute oT Tabnuma 6.2 mpeacTaBnsBaT MHTEpeC Karo 0a3a 3a CpaBHEHHE OTHOCHO
TOBa, AW KbM HACTOSAMIMS MOMEHT a0pa3sMOHHUTE MPOIECH MPOTHUYAT TMO-OBp30 U MO-
WHTECH3MBHO T10/1 BIUSHHE Ha HAONIOJaBaHWTE MPOMEHH B YECTOTaTa W MHTEH3MBHOCTTA Ha
Mopckute Oypu B UepHo mope. TexHHUTe BBIHHM JOCTHTaT HAW-4e€CTO O OKOJIO W Haa 2M
BHCOYMHA W WMaT CWIeH e(exT BBpXxy OperoBara 30Ha B paiioHa Ha Bapna, [llaGna,
ITpumopcko u Capadoso. Okomo 56 Km ot OGpera moHacTosIeM € HM3JI0KEH Ha TAXHOTO
€pO3MOHHO BB3/eicTBUE, a B paiioHa Ha byprac, Ha MecTta ce HabmOJaBa M 3acojsiBaHE Ha
nouyBute (EC, 2004). Cnopen creHapuuTe 3a NPOMEHHTE B KJIMMaTa, MOKAaYBaHETO Ha
MOPCKOTO HHBO B UepHO MOpe Iiie € YMEPEHO | IIie 3acerre okojo 10 Km ot Gperosara JIMHHs
¢ HaaMopceka BucournHa moa 5 m (EEA, 2006).
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IIlopmMoBUTEe sfABJEHUS 10 KpalOpeKHETO AaKTHBH3UpPAT B HAK-rojsIMa CTEIeH
abpasuonnute mponecu. lllopmoBuTe BBIHM ce (popMuUpaT MOJ BIUSHHETO HA TOCTOSHHH
cuinHu BerpoBe. CuiHu mopmoBe B UepHo mope ca peructpupanu npe3 1976, 1977, 1979,
1980, 1981r. ( bpyues, 1994). [locnenuus cuiieH MOPM, KOUTO JOBEAE 10 MHOTO TOJIEMH IIETH
U 3a IeT yaca MOTOINHM JIBa TaHKEpa M JBa TOBApHHU Kopaba C BBJIHM BHCOKU Haj 6 M, Oermie
peructpupan npe3 HoemBpu 2007 1. B paiioHa Ha KepueHckusd 3anuB, Mexay A30BCKO U UepHO
Mmope (B-k Hounap, 2007).

Epo3usita € npouec Ha MEXaHMYHO pa3pyllaBaHE U KOPA3MOHHO MOJEIIHMpAaHE 4Ype3
HOCCHUTE OT BOJHMS MOTOK YACTHUIM OT TIOYBaTa WM cKanmuTe. Tst OuBa iunetina (0ba004UuHHA
U cmpaHu4Ha) u niockocmua (niockocmen cmug). Ilon Bb3AEMCTBUETO HA JIMHEHHATA €pO3Hs
ce Gopmupar nMHEHHH HeTaTUBHHU (HOPMHU (PEUHO-IOTMHHA MPEXKa, POBUHH, OBPA3H U JIp).
Epo3uoHHUAT mpoliec BUHATH € PErPEeCUBEH, T.€. MPOTHYA OT YCTHUEBUTE YAaCTH KbM U3BOPHU
yacTH Ha peyHaTa JOJHMHA, KaTo ce cTpeMu na (opmupa HelHus npodui Ha paBHOBECHE.
WHTEeH3UBHOCTTA Ha Tpolieca ce o0yclaBs OT KHHETHYHATA €HEPIrUsl Ha BOJHUS MOTOK, KOSTO
3aBHCH OT MacaTa U CKOpOCTTTa My. B TepeHuTe ¢ HakiIoH Hajx 5-8 rpamyca ce pa3BuBa
0v160yunHa TUHeHa epo3us. CTpaHUYHATa epo3usl € Hal-ICHO U3pa3eHa M0 BUCOKUs Opsr Ha
p. Aynas (bpyues, 1994). Tepenute ¢ HaKJIOH HajJ 3 rpajyca MOBCEMECTHO Ca 3aCE€TrHATH OT
niaockocmua epo3us. EAMH oT mokazaTenuTe 3a MHTEH3MBHOCTTAa Ha Ipolieca ca JaHHUTE 3a
IUIABAIMS HAHOCEH (TBBPA) OTTOK Ha pekute (YKkm?/y). MomymbT Ha TBBPIHS OTTOK e
nokasares 3a KOJIMYeCTBOTO HAaHOCH, ()OMUPAHU OT €IMHUIIA IJION] OT OaceifHa 3a ONpeeeHo
BpeMe. HeroBara cpeHa CTOHHOCT 3a TepUTOpHsTa Ha bbiarapus e 125 t/km?ly u paiionute c
MO-BUCOKH CTOMHOCTH OT TasW, CJe/Ba Jla C€ Pa3riekIaT KaTo MOTEHIIMAIHO 3aCTPalleHu OT
aktuBH epo3ronnu nporecu (Kaparbososa, 2010).

Epo3usita € mmpoKo pa3npocTpaHeHa HABCAKBAE B CTpaHATa M € U3CJIeBaHa JETaIHO
u oT exkun ¢ pbkoBoauten mpod. Cerna Pycesa (2010). PesynraTtute 3a omacHOCTTa OT
€pO3MOHHHU U JAe]JalluOHHU NPOLECH Ha TEPUTOpHSATA Ha CTpaHaTa ca MyOJUMKYyBaHU B JlaBa
TOMa, KOMTO JaBaT MoJapoOHa H¢opmalus 3a ONacHOCTTa OT ToBa sBieHHE 3a CeBepHa U
lOxna benrapus Ha HUBO o6sacT. HampaBeHa e U OLIEHKa Ha epo3uoHHOCmA Ha 0bicooseme,
KOJINYECTBEH IOKa3aTell, ype3 KOMTO ce OlLeHsBa €pO3MOHHUAT MOTEHIHAN Ha JbKI0BETE Bb3
OCHOBA Ha JJaHHU 32 TAXHOTO KOJIUYECTBO, MPOABIKUTEIHOCT U MHTEH3UBHOCT. VIHTEH3UBHUTE
ObXA0BEe  (opMHpaT MO-TOJsM MOBBPXHOCTEH OTTOK, KOETO BOJM JO 3acUiIBaHE Ha
epo3uoHHuTe mponecu. Cropen uscnenBaHeTo, 14% OT MHTEH3MBHUTE IBXKAOBE Y Hac ca
€pO3MOHHH, a CpeIHO roauuIHo naaat ot 2 ot 10 Takusa Banexa (Pycesa u konextus, 2010).

[Ipu HapacTBaHe Ha EKCTPEMHOCTTa Ha BAJEXKHTE, CHJIAaTa W dYecToTraTa Ha
TPBMOTCBUYHUTE 6ypI/I, IHOPMOBHUTE BBJIHU U HABOAHCHUATA IMOPAAN KIMMATUIYHHUTC IIPOMEHH,
MOXE Jia Ce O4YakBa, Y€ W CBBP3aHHUTE C TSIX W M30POCHU IO-TOpPE MPOIECH W SBICHUS B
auTocdepaTa, MOKe J1a TeHepupar OeACTBHUS € MMO-ToJisiMa YeCTOTAa U UHTEH3UBHOCT B ObJIEIIe.
Pa3bupa ce, MHOTO € TPYAHO Jia C€ ONpEeeNsiT NapaMeTpUTe Ha Te3U U3MEHEHHs B OIIACHOCTTa
OT NPUPOAHU OenCTBUSA, HO TpsOBa Ja MMamMe TOTOBHOCT 3a CIpaBsSHE C KOMIUIEKCHUTE
MOCJECTBHS OT €KCTPEMHUTE ChOUTHS, CBBP3aHU C KIIUMaTa.
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6.2. Ilpupoanu OencrBusi B Bbjrapus um TeHAeHUMHM B NPOsiBAaTa MM, CBbP3aHH C
KJIMMaTHYHUTE IPOMEHH.

[loBumaBanero Ha rijo0anHata TeMmIepaTypa B OKEaHUTE M Ha cyllaTa BOAU [0
HapacTBaHE Ha KOJUYECTBOTO HA BOJHUTE MapH B aTMocdepara, a TOBa OT CBOsI CTpaHa Ou
MOTJIO J1a JI0BEJE 10 JAOMBJIHUTEIHOTO U PaJAMALMOHHO 3aTOIUISHE, Thil KaTO T€ ca MapHUKOB
ra3. VM3BecTHO e, 4e BIAKHUTE W TOIUIM BB3AYIIHU MAcH Ca M MO-HEYCTOWYMBU U B TIX CE
Ch37aBaT yCIOBHS 32 00pa3yBaHE Ha KOHBEKTHUBHA OOJIAYHOCT M MHTCH3WBHH Bajiexxu. Criopesn
HSKOW MOJICJH, MPH YABOSIBAHE HA KOHIIEHTPAIMUTE HAa TAPHUKOBU Ta30oBe B arMmocdepara,
KOJIMYECTBOTO HA BAJICKUTE Ha IUIaHeTara Ie HapacHe ¢ 1-3% 3a Bceku 1°C moBuilieHue Ha
cpeanara riobdanHa Temmneparypa, (Le Treut and McAvaney, 2000). Pa36upa ce, T03u mporiec
Ou OuJ CHIPOBOJEH OT MHOIO I'OJIEMH PErHOHAIHM BapUAIlMM BbB BAJIEKHUTE KOJIUYECTBA,
(Wu et al., 2005). Cumynanuu, npu KOUTO HE CE€ HPOMEHs IMPOIEHTa Ha OTHOCHUTEIHATA
BJIQXKHOCT Ha BB3JlyXa, MOKa3BaT Y€ ChABPKAHMETO Ha BOAa B aTMocdepara OM HapacTBaJO C
6% 3a BCEKU rpajayc, C KOWTO ce MOBUIIM CpeaHaTa riiodaaHa TeMIeparypa, Karo TOBa IIe
JIOBEJIC JI0 TIPOMECHHM B JUHAMHUKATA HA XHJIPOJOXKKHS LUKBJ, YBEIMYaBaHE HA €KCTPEMHHUTE
BAJIOXKH M HaMaJsBaHe Ha ymepeHute W mo-cinabute Banexu ( Mitchel et al., 2006). lopu
MaJIKU TIPOMEHH B CPEIHUTE CTOMHOCTH Ha TeMIIepaTypara MOTarT Ja MPeAN3BUKAT ChIIIECTBEHA
MPOMSIHA B OTHOCHTEIHUS /ST HA CKCTPEMHUTE SIBJICHUS, KOUTO YECTO CE peallu3upaT KaTo
OencrBusa. He moxe na ce kaxke obade, KOU OT TAX C€ ABKAT HAa KIMMAaTHUYHUTE IPOMEHH U
KOHU HE, 3alI0TO BCHUKH CHOUTHS B Ta3u IMO-TOIUIA U IMO-BJIakHA aTMoc(epa ca MOBIUSHU OT
HEsl M PECIIEKTUBHO Ca CBbP3aHHU ¢ KimmaTuuaute mpomenu (Trenberth, 2012).

CpennaTta roauinHa TeMmIiepaTypa Ha Bb3ayxa B bwirapus 3a nepuona 1961-1990 e
10,5°C, 1o T4 ce e noBuimia cpeato ¢ 1,3 °C npes mocnenuute ase necermierus (1988-2011),
KaTo IMpe3 HAKOM T'OJUHU OTKJIOHEHHETO ao0imkaBa wiu Hagsumara 2°C (1994, 2000, 2007).
Bewnuku roguan nipe3 nepuoaa 1988-2011 ca cve cpennau roaumau Temnepatypu Han 10,5 °C,
a B 43% ot TaX cpeaHaTa TOJMIIHA TeMIleparypa Ha Bb3ayxa ¢ Haj 12°C , (Durypa 6.13). Or
HUMX ycranossiBatr, ye 20 ot mociennute 22 roguHu ciuen 1989 r. ca ¢ MOIOXHUTENIHH
aHOMAJIMU Ha Cpe/iHaTa TOAMIIHA TeMIepaTypa Ha Bb3iyXxa B bearapus, cipsmMo KIMMaTHYHATA
HopMma Ha OasucHus nepuox 1961 — 1990 r. 3a nepuona 1971-2011 r. cpennara npuszeMHa
TeMIepaTypa Ha Bb3ayxa B cTpaHaTa ce e yBenuuuna ¢ 1,5°C ( MOCB, 2014). 'onunute 1994,
2000 u 2007, mpe3 KOUTO ca YCTAHOBEHH HAM-TOJIEMUTE OTKIOHEHHSI B CPETHUTE TEMIIEpaTypu
ot okoiio 2 °C, ca chImTe, IPe3 KOWTO B CTpaHATa € UMAJIO CYITH W TOPEHIN BBIHU C TEXKKU
MOCJICACTBHSI 32 HKOHOMUKATA | 32 37paBeTO Ha MHOTO XO0pa.

[To oTHOmIEHWE Ha BAICKHUTE c€ HaAONOJaBa MHOTO TOJsSIMA BapUaOWIIHOCT B
KOJIMYECTBOTO MM TIpe3 OTICITHUTE TOJIMHU, KaKTO TU4H oT urypa 6.13, Ho 3a nmepuoma 1988-
2011, to e cpemno 604 mm, koeto e ONM3KO O HOpMaTa 3a M3BBHIUIAHWHCKATa YacT Ha
cTpanata. ChIIIeCTBEHH MPOMEHH 00ayde ce YCTAaHOBSBAT B MAKCUMAJTHHUTE JICHOHOIIHU BaJeKU
ot Hag 100- 200 mm/24h, kouTo mMoOKa3BaT TEHJCHIMS KbM HapacTBaHE Mpe3 TMOCIICAHHUTE
TOJIMHY, a T€ UMEHHO ca (haKTOp 3a MOBHUIICHUS PUCK OT HAaBOJHEHUS, TPbMOTEBUYHH OypH U
CBBP3aHUTE C TAX IPYTH MPUPOIHH OCICTBHS.
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®@ur. 6. 13. Cpenna ronuirHa TeMIieparypa Ha Bb3ayxa U cyma Ha Bayiexxute B boirapus (1988-2011), M3rounux
MOCB, 2014r.

Ot ananu3za B T. 6.1. ce BuXk/1a, 4e MHOTO IPOMEHU B PEKHUMA, YECTOTATa U UHTEH3UTETA
Ha KJIMMaTHYHUTE ¥ METEOPOJIOTUYHU EKCTPEMyMH Beue Ca yCTAaHOBEHHU 3a TEPUTOpHUATA Ha
bbarapus. Makap M JaHHHUTE Ja Ce OTHACAT HE BHHATU 3a €JHH CBINU NEPUOAM, KATO LSO
IPOMEHHTE Ca M0-0ce3aeMu Tpe3 nocyeanure 2-3 nexkaau. Pazoupa ce, Te3u mpoMeHn Moxe aa
ca CBbP3aHU M C €CTECTBEHATa BapHaOMIIHOCT Ha KJIMMaTHYHATa CUCTEMa M TpsOBa Ja ce uma
peIBUIL,
HECUTYPHOCT. BBIIpekn TOBa, TEHACHIIMUTE 3a HAIllaTa CTPaHa M0 OTHOUICHHWE Ha MPOMEHUTE

Y€ MHOI'O OT TE3M KOHCTATAlMKU Ca HATOBApPCHHM C MHOro rojrsiMa CTCIICH Ha

HaOJIF01aBaHu B HSAKOW OT OCHOBHHTE MHIMKATOPH 33 KJIMMATHYHUTE MPOMEHH IMPE3 MepPHOa
1901-2009 copsmo 1961-1990, morat na AOIBIHAT HAIMYHATA WHGOPMAIMA U 12 HA HACOYaT
KbM BB3MOXKHUTE IPHUPOIHU OCJCTBHS, KOUTO OMXa MOIJIHM Ja HapacHAT KaTo 4ecTOoTa H/WiIn
UHTEH3UTET B Objerie, Tabmuia 6.3. u [Ipunoxkenne 6.1.)

Tabua. 6. 3. TeHOeHINN B M3MCHEHUETO HA TEMIIEPATypUTe W Banexwurte B bwirapus mpe3 nepuoma 1901-2009r.
cupsimo 1960-1990r. 1 BB3MOXKHH BIUSHUS BBPXY OMACHOCTTA OT NMPHPOTHU OCACTBUSA aKO Te3M TCHACHIIUH CE
3agapaboyar (6asa qanan CRU TS 3.10.01)

Msipka Tennenuus Ha ®urypa No ot BB3MOXKHO BIMsIHHE
MIpOMSHA Ipe3 [Ipunoxenue BBPXY PHUCKA OT
1901-2009 crpsimo 6.1. MPUPOIHU OCICTBHS aKO

1960-1990 TE3U TEHJICHIMHU Ce
Wupukatop
3a]1b1004aT
Temneparypa Ha Bb3ayxa B bbarapus
CpeaHoroauimHu °C 1 1 IToBumraBaneTo Ha
Temmeparypu (2m) CpPEIHUTE TEMIIEpaTypHu
CpenHa TroAuIIHa MUHMMAJTHA °C " 2 Ha BB3/lyXa e 3aCHIH
TeMIieparypa HecTaOMITHOCTTa HA
Cpeana roauiiHa MakcuMallHa °C " 3 KJIMMaTa " €
TeMIepaTypa IpPEeIocTaBKa 3a IOBEYe
TeMIIepaTypHU

eKCTpEMYMU

CpenHa Temneparypa npes °C i 4 IMo-ronsama
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3umara (JlexemBpu-deBpyapn) MPOIBJDKUTEITHOCT Ha
MEepHOo/ia C HETTOCTOSTHHA
CHE)XHA ITOKPUBKA B
W3BBHIUIAHMHCKATA YacT
Ha CTpaHaTa, IIOBHUIICH
PHCK OT U3MpB3BaHe Ha
pacTeHusITa IOpaan
edeKTa OT ,,Bb3BPaTHU
cTyzmoBe”.
[loBulIEeH pUCK OT TaBUHU
Ha TOIICHE BbB BUCOKHTE
IUTAaHWHH.
Cpenna TemMmeparypa npes °C ™" 7 [To-paHHO TOTICHE Ha
nposerta (MapT-Mait) CHE)XHaTa IMOKPUBKa,
H3MECTBaHe Ha
MaKCHMyMa Ha OTTOKa
(pecn. Ha peuHuTe
TIPUDKAAHUS U
HaBOJHEHHMS) HA PEKHUTE
CHC CHEXKHO TTOIXPaHBAHE
I0-paHo Mpe3 NpoJIeTTa
Cpeana temmneparypa mpe3 °C " 10 [ToBuIIeH PUCK OT TOILIIH
nstoTo (FOHU-ABrycr) BBJIHM, 3aCyllIaBaHe, CyIla
Cpenna TemIieparypa npes °C 1 13 EcenHo 3acymaBane u
ecenTta (CenteMBpu- MOBUIIIaBaHE Ha
HoemBpwu) arpoKJIMMaTUYHHS PUCK
3a €CEHHHUIINTE.
BB3MOXHO € HamassIBaHe
Ha OITACHOCTTA OT KbCHHU
€CEHHHM CJIaHN ¥ MpPa30Be.
CpenH MUHMMAJTHU °C i 5 BBb3M0OXHO € HamasIBaHe
TEeMIIepaTypH IIpe3 3umMara Ha OMacHOCTTA OT
(HexemBpu — @eBpyapn) U3MPB3BAHE Ha IIOCEBUTE
CpenHy MUHIMAJIHH °C 1 8 BB3MokHO € HaMassIBaHe
TEeMIIepaTypH 1pe3 NpoJieTTa Ha PHUCKa OT KbCHU
(Mapt-Mait) TIPOJICTHH CJIaHU H
Mpa3oBe.
CpenHu MUHUMATTHH °C " 11 [oBumaBane Ha
TEeMIIEpaTypH Mpe3 JIATOTO OMACHOCTTA OT FOpeLIn
(FOHu-ABsrycr) BBJIHU, TPOIBIKUTEIIHA
MEPHO/IN C TOPEIH JHU U
TPONUYECKH HOIIN
CpenHu MUHUMATTHH °C 1 14 EcenHo 3acymaBane u
TEeMIIEpaTypH 1pe3 eCeHTa MOBHUIIABaHE HA
(CenrremBpu- HoemBpwn) arpOKJIMMAaTUYHUS PUCK
3a €CEHHUIINTE.
BB3MoxHO € HamassiBaHe
Ha OMAaCHOCTTA OT KbCHH
€CEeHHHM CJIaHU M MPa3oBe.
CpenHu MaKCMMAaTHU °C " 6 Brustaue BppXy
TeMIIepaTypH Ipe3 3umMara nebenuHaTa U BOJHOCTTA
(HexemBpu — @eBpyapn) Ha CHE)KHaTa IIOKPUBKa,
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KaKTO BBPXY
TIPOXBIDKUTEITHOCTTA U Ha
3aIbpIKaHe.
CpenHu MakcUMaJlHU °C ™" 9 Bbwp30 Tonexne Ha
TEeMITepaTypH 1pe3 NpoJieTTa CHEXXHaTa MOKPHBKa,
(Mapr-Mait) (dbopMupaHe Ha roJsIM
MOBBPXHOCTEH OTTOK B
IUTAHWHUTE ¥ OBUIICH
PHCK OT peUHH
TIPUIDKAAHIS,
HaBOAHEHMS, KaJTHO-
KaMEHHH MOTOLH, EPO3Hs
u 1p.
CpenHn MakCUMaIHU °C ™" 12 IToBuiraBane Ha
OIIACHOCTTA OT FOpeLIx
TEeMIIEpaTypH MPe3 JIATOTO BBJIHH, TIPOABIIKATEITHA
(FOuu-Asrycr) HNEPUOIU C TOPELIH JHH U
TPONMNYECKH HOIIH, CyIIa
CpenHu MakCUMaTHA °C T 15 [NoBumieH puck ot
TEeMIIepaTypH 1pe3 eCeHTa MI0XAapH, HEAOCTATHYIHO
(CenrremBpu- Hoemspwn) OBJIAXKHEHHE, €CCHHO
3acylaBaHe
Baunexu B buirapus
CpeqHOTOJUIITHN BaJIeKH mm/day T 16 3HauuTeIHATA
CpeaHOroqUILIHY BaJIeKU % U 17 BapnuaOUITHOCT BHB
3umHN Banexu (dexemBpu — | mm/day Tl 18 BaJISKUTE IpeaIoara
depyapn) MOBIIIEH PUCK KaKTO OT
3umau Banexu ([exemBpu — % U 19 E€KCTPEMHHU BaJICKH,
deBpyapn) TPBMOTEBUYHH OypH,
Jletnu Banexu (FOuu-Asryct) | mm/day T 22 IpafyIIKy, HABOAHEHUS,
Jlernu Banexu (FOHu-ABrycr) % W 23 €po3Kd M CBIIAYHINA, TAKA
U OT IPOJIBIDKUTEIHH
0e3BasnekHU IEPHOM,
NpechXBaHe HA PEKH U
cymia.

TenneHuuuTe B NPOMEHUTE HA HHAMKATOPUTE 3a TeMIlepaTypaTa Ha Bb3AyXa,
BKIIIOYEHH B Tabnmuma 6.4, ca MO-ICHO W3pa3eHM MO0 OTHOIICHHWE Ha MpOMsSHATa B
TEMIIEPATYPUTE HA BB3/lyXa U 3HAUYUTEIHO NO-HEONPEEIICHNU 110 OTHOIIECHNE HA UHAUKATOPUTE
3a BaJIXKUTE, IIPU KOUTO c€ HabJIt0JaBa MHOTO roJIsiMa BapMaOHIIHOCT.

Pesyntature ot Tabmuma 6.4 10 roiasmMa CTENEH ce ChIVIaCyBaT C TEHJACHIMUTE B
cToitHocTuTe UM 1o pasnuyaure RCP cuenapuu, npeacraBenu B Tabnuna 4.9 ot T. 4, OTHOCHO
BB3MOKHUTE NMPOMEHH Ha KIUMAaTUYHHUTE eKcTpeMHH siBieHus mo RCP cuenapunte nHa IPCC
ARS. Pa3bupa ce, TpsaOBa na IbpKHM CMETKa 3a 3a0enexkKara TaMm, Y€ KPaTKOCPOUHHUTE
KJIMMaTUYHU Npoekiuu 3a nepuoaa 2013-2035, nanpumep, He ca eKCTparoJalui Ha CeralHus
KIIUMaT B OJIM3KO0 ObJelle, a IpeanoiosKeHne 3a TOBa, KaKBO OU ce CIIY4HIIO C KJIMMaTa, ako ce
copane Hakoil or RCP cuenapuute mpe3 To3u nepuon. MHaekcuTe 3a ,,rOpeid eKCTPEeMHH
SBJICHUA W JPYTUTe TeMIepaTypHU HMHAEKCH, BKIIOYeHU B Tabmuua 4.9 ot 1.4 mokas3sar 0e3
M3KJIIOUYEHUE TPEH/ Ha MOBUIIEHUE HA TEMIIEPATypUTe, KAKTO U HA TOPELIUTE JHU U HOIIU U
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TPEHJ Ha HaMajsiBaHE Ha CTYACHHUTE THU M HOou. [lo OTHOLIEHME Ha BAJIEKHUTE WHIEKCH,
TEHCHIUATA € KbM HaMalsiBaHE Ha Opos THU C BaJEKH, HO MOBUIICHUE HA HMHTCH3MBHOCTTA
MM, HapacTBaHE HAa MAKCHUMAJIHHUTE JCHOHOIIHU BAJCKH, HA MEPUOIAUTE C MPOIBILKUTEIIHU
BaJIC)KU OT S5 W TOBEYe MOPETHU JHHM, KaKTO W Ha MPOJBIDKUTEIHOCTTA Ha OE3BAIICKHUTE
MIEPUOJIH.

B 3akiroueHre MoKeM J1a KakeM, Y€ YCTAaHOBEHHUTE MPOMEHHU B U3CIEABAHUTE KIUMATHIHU
MoKa3aTeJIM, HWMalld TpsKa WIM KOCBEHAa BpPB3Ka C OMNACHOCTTa OT KIMMATHYHH U
METEOPOJIOTUYHH OC/ICTBUS, TOTBHPKIABAT 3aKIIOUYCHUATA HAMPAaBEHU KAKTO B UeTBHPTHSA,
taka ¥ B [leTusa noknag Ha MEXAYNpaBUTEICTBEHATa €KCIEPTHA Ipyrna OTHOCHO MOBUIIEHATA
YSI3BUMOCT Ha HAlllUsl PETMOH OT 3acyllaBaHE€ M CYIIM, €KCTPEMHHU TeMIepaTypH, Tropeliu
BBJIHM U HAaBOJHEHUS.

7. AHAJIW3 Ha MPUPOAHUTE 66[[CTBI/IH B BT)JII‘apl/Iﬂ — YCTaHOBfIBAHE€ Ha
TCHACHIUMA B IMosiBaTa UM, CBbpP3aH1 ¢ KIUMATUIHUTE IIPOMECHHA

Kakro Beue komeHTHpaxme B T. 5 W T. 6, (hakTopuTe, OT KOMTO 3aBUCH JalH €THO
€KCTPEMHO CBOMTHE LI J0BeAe 10 OEICTBHE MM HE, Ca MHOIO U OT PA3JIM4YHO €CTECTBO
(mpupoaHU, aHTPONIOTCHHH, COIMAJIHHU, YIPABICHCKH W JIp.). B KOHTEKCTa Ha NMPOMEHUTE B
KJIMMaTa, CTaBa JyMa IJIaBHO 3a PErMOHAJIHMUTE XapaKTEpPUCTUKU Ha OMACHUTE SIBICHUS U
pHcKa OT NPUPOAHU OEICTBUS, KOUTO IPSIKO HMJIM KOCBEHO Ca pe3yiaTaT OT ONpeeseHH
rio0anHu mpouecu. J{OKOJKO NpOMEHHUTE B MHTEH3MTETa Ha JaJeHO E€KCTPEMHO ChOMTHE,
OPEIU3BUKAHU OT KIMMATUYHHUTE IMPOMEHH, II€ Ce OKaXaT pa3pyLUIMTEIHM B KOHKpPETEH
pPETHOH, 3aBUCHM B MHOTO TOJIIMAa CTENEH OT KOHKPETHUTE COLUAIHO-MKOHOMHUYECKH M
¢usukoreorpadcku ycioBHs B HEro M TOBA, JIOKOJKO € YsA3BUMa TEPUTOPHSITA Ha TOBa
Bp3seiicTBue. I[lopagu TOBa, ympaBieHHETO Ha pHCKAa OT O€ICTBUSA, TOPOJAEHH OT
KJIIMMaTUYHUTE TPOMEHH, TpsiOBa Jla cTaBa HE CaMO Bb3 OCHOBA Ha JIOKAJTHHUTE (DAaKTOpPH Ha
cpelaTta, HO M B KOHTEKCTa Ha INI0OATHUTE Mpolec (KIMMaTHYHU IPOMEHH, IeMorpaCKu U
COLIMAJTHO-UKOHOMMYECKH, TIPOMEHU B 3€MENOJI3BaHETO) M TEXHUTE BB3MOXHHU pPErMOHAIHU
IIPOEKIINH.

7.1. Tnnobdanuun ¢axkropu 3a TreHepupaHe Ha TMNPUPOAHU OeICTBUS, CBBbP3aHU C
KJIMMATHYHHUTE POMEHH.

7.1.1. KnumMaTH4YHU POMEHHU

Knumatnyaure mnpoMeHHM M TI00alHOTO 3aTOIUITHE ca €IHO OT Hai-rojJeMure
IIPEIM3BUKATEIICTBA IIPEJ YOBEYECTBOTO JHEC. DBBpP3MAT HMKOHOMHYECKHM pacTeX Ipe3
MOCIIEAHUTE HSIKOJIKO JIECETHIIETHS € ChIIPOBOJIECH OT YBEJIMYEHHE Ha EMUCHHUTE Ha MapHUKOBU
razoBe. Crnopen MexaynpaBuTelICTBEHAaTaeKCIIepTHA TIpylia [0 W3MEHEHHWE Ha KiuMmaTa
,,[JI00AJTHOTO 3aTOIUIIHE OT cpenata Ha 20-TM BEK € MHOTO BEpOATHO Ja € B pe3yiTar Ha
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yopemkotro BhusiHue”, (IPCC, 2007). Ilo nanuu Ha Llentspa Xaanmel 3a wu3cienBaHe u
MPOTHO3a Ha KJIMMaTa BbB BennkoOpuTanus, cpeqHaTa riiodaina TemrepaTtypa Ha Bb3ayXa HaJ
cymarta u okeanure npe3 2010 r. ce e nosummna ¢ 0,81°C copsimo Tasu ot 1850 r., a B EBpona
— ¢ 1,0 °C. Ilpe3 muHanus Bek TioOanHata Temieparypa ce ¢ mokauyBaia ¢ 0,06 °C nHa
JeceTuieTre, a 3a mocieaHara gaekaaa (2000-2010r.), to e 0,18°C (GISTEMP) umu 0,22 °C
(HadCRUT3) cmpsimo meproga 1990-2000, B 3aBUCHMOCT OT ChOTBETHUTE pedepeHTHH 0a3u
nannu. Epunanecer ot mocnemnute 13 romunu (1998-2010 r.) ca Hal-TOIUIMTE OTKAKTO CE
U3BBPIIBAT MHCTPYMEHTAIHU HU3MepBaHud, kato 2010 r. e ¢ Hail-BucokaTa cpeqHa roJulIHa
TeMIeparypa u3MepBaHa jgocera, cnopen 6aszara ganau GISTEMP, (EEA, 2011). [Ipe3 20-tu
BEK, HUBOTO Ha CBETOBHUSI OKEaH € HApacTBAJIO CpeaHo ¢ 1,7 MM ToauiiHO, KaTto mpe3
nocjaeIHUTe 15 roIuHMU TO ce MOBUIIIaBa CPeAHO ¢ 0KoJio 3 mm roaumiHo, (SOER, 2010).

Cpennara roguniaa konneHntpanus Ha CO2 B atmocepara ce € yBenu4mia OT Mmpe-
unaycrpuaanute papauima (1850-1899 r.), ot oxono 280 ppm na 391,57 ppm npe3 2011 ,
(SOER, 2010; NOAA, 2012). Ot cTapTHpaHeTo Ha CHCTEMHH M3MEPBaHMsI Ha KOHIICHTPAI[UUTE
Ha BBIVICPOJICH JUOKCHI B atMocdepara mpe3 1958 r., cpenHUTe TOAUIIHN KOHIICHTPAIUK Ha
CO2 moCTOSSHHO HapacTBaT C BCsKa Cie[Ballla TOJAMHA, KaTo CTENEHTa Ha HapacTBaHE 3a
nepuoga 1992-2001 r. e ¢ 1,6 ppm Ha roauHa, a npe3 nociearara aekama (2002-2010), to e ¢
2,07 rogumno, (NOAA, 2012). Cuuta ce, ye aHTPOIOTCHHUTE EMHUCHUH HAa MApHHUKOBH Tra30Be
ca OCHOBHATa NMpHYMHA 3a OBP30TO HapacTBaHE Ha TJo0alHATAa CpejHa TeMmIepaTypa Ipes3
MOCIICAHATE HSAKOJKO Jekamu. llpupomaute QakTopu, KaTo CIbHYEBATa AKTUBHOCT U
W3PUTBAHETO HA BYJIKAHUTE HE Ca MPUEMIIMBO OOsCHEHUWE 3a HaOII0JaBaHUTE OBP3HW MPOMEHU
ot cpeaara Ha 20-tu Bek Hacam, (EEA, 2011).

Pe?;y.]ITaTI/ITe OT HOpujaraHeTto Ha rI00aJHATE KIMMATHYHU MOJCIM 3a pas3jIn4HU
COCHApUH IMOKa3BaT, 4€ A0 Kpad Ha TO3U BCK Cp€AaHaTa riaobanHa TEMIICpAaTypa Ha IJIaHCTaTa
e pacTe B 3aBUCUMOCT OT HAPACTBAHCTO HA KOHICHTPAINUTEC HA MAPpHUKOBU I'a30BC.

KnumatnyanTe TPOMEHU MOTAaT Aa MPOMEHST XapaKTEePUCTHKHUTE Ha XUAPOJIOKKUTE U
KJIMMAaTUYHATE OCJNCTBHS UYpe3 OYaKBAHUTE IMPOMEHH B TEMIIEPATypUTE U PECHEKTHBHO B
u3napeHuero or cymara u CseroBHHs okeaH. llle Obgar TOBIUSHM KOJNWYECTBOTO W
MHTEH3MBHOCTTA Ha BaJIe)KUTE, OTHOCUTENIHHUS 71 HAa TEYHUTE CHPSIMO TBBPIUTE BAJIEXKH,
neduuuTa Ha BIAXXHOCT B IouBata U Jp. C HapacTBaHe Ha CPEJHHUTE TEMIIEPATypH Ha Bb3JlyXa,
IpOIEChT Ha CHETOTONEHE 1€ NPUKIIIYBA MO-PaHO, a TOBA MOXE Jia J0BEAE 10 NIPOMEHHU B
TOJIMIIHOTO Pa3lpesieieHne Ha OTTOKA U JI0 U3MECTBaHE HAa BPEMETO HA HErOBUS MAaKCUMYM H
munumyMm (Lehner et al.,, 2006). TakuBa NPOMEHH IIe HMAT CBOMTE KOHKPETHH
XapaKTEPUCTHKHN Ha JIOKAITHO HUBO M Te TpsAOBa aa OBbAaT MpenBUACHU, 32 Ja CE PeAylHupaT
HOCJIEAACTBHUSATA OT TAX. Ta3m Len ce MmocTura Hai-700pe upe3 MOJEIHpaHe Ha MPOIECUTE U
OYaKBaHUTE MTPOMEHH.

Tyk me ananu3upame pe3yiaTaTUTe OT HSIKOM H3CIEIABaHUS OTHOCHO e(deKTa oT
KJIMMaTUYHUATE MPOMEHHU BBPXY PUCKA OT HABOJHEHUSA U €KCTPEMHH TEMIEpPATypH 3a PErHoHa
Ha EBpoma, B T.4. FOrousrouna EBpona u bwarapus.

IMpoexra PESETA (Projection of Economic impacts of climate change in Sectors of the
European Union based on boTom-up Analysis) e perxonaiHo Haco4eH MPOEKT, B KOHTO ce
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U3BBPIIBA MHTETpHpaHa OlIEHKa Ha e(dekra OT KIMMAaTUYHUTE INPOMEHU BBPXY Hail-
qyBCTBUTEIHHUTE cpepH (3emenenne, HABOJAHEHUS, TypU3bM, 3/jpaBe) B EBpomna Bb3 OCHOBa Ha
KJIMMAaTUYHUTE CLIEHAPUH U MOJIENU TpeicTaBeH: B Tabnuua 7.1.

Taba. 7. 1. KiimmaTudau CrieHapuy ¥ MOJICH M3I0I3BaHu B mpoekta PESETA

SRES Global model Regional Scenario Temperature

scenario model period lincrease (°C)
Global / EU

B2 HadAM3H/HadCM3 HIRHAM 2071-2100 2,4 125

A2 HadAM3H/HadCM3 HIRHAM 2071-2100 3.1/3.9

B2 ECHAM4/0OPYC3 RCAO 2071-2100 2.3/4.1

A2 ECHAM4/0OPYC3 RCAO 2071-2100 3.1/5.4

B mpoexkta PESETA ca u3BbpiieHu cumynanuu ¢ xuapoioxkus moaen LISFLOOD,
KOITO WIIOCTpUpPA KaK IPOMEHUTE B KIMMATHUYHHUTE €JIEMEHTH 3a CbOTBETHUTE cLieHapuu (I10
AR4, Bmwx T1.4.) BAMAAT BBPXY KOJIMYECTBOTO Ha OTTOKA. MOAENBT IMOKa3Ba Haii-roiemMu
pas3yIMKU 32 OMACHOCTTA OT HaBOJHEHMsA B JBara cueHapus (B2 u A2) 3a tepuropusita Ha
[lenTpanna, M3rouna u FOrousrouna EBpona. Criopes HUCKO €MUCHUOHHHUS CLIEHAapHUil, Ipu
HapacTBaHe Ha cpejaHara rojaumHa temmeparypa ¢ 2,5°C go kpas na XXI Bek, crpsMo
cpenHara Temmeparypa 3a nepuoaa 1961-1990 r., MomenbT mokasBa CHUJIHO HapacTBaHE Ha
EKCTPEMHHUS OTTOK, JOKAaTo IIOBMIIAaBaHe Ha Temieparypara ¢ 3,9°C 1me goBene 10
HE3HAYUTENIHU MPOMEHU U MO-CKOPO 10 HamalsiBaHe Ha Te3u cbhOuThsa. Ta3u TeHaeHuus e
ocobeHo no0pe m3pazeHa 3a tepuropusta Ha Pymbuust u I'sprust. (UN, 2009). Pesynratute
NOKa3BarT OIlle, Ye Mpe3 cIe/BalluTe IeCeTHICTHS 0 Kpas Ha BeKa, B CIIEZICTBHE OT TJI00aTHOTO
3aTOIUISIHE, 1€ HapacHE 4eCTOTaTa Ha HABOJHEHUATA C HACTOSIIA MOBTOPSIEMOCT BEIHBXK Ha
cTo roguHu B OaceiiHute Ha pekute Jloapa, 'apona u Pona BsB ®panuus, [lo B Uranus u
[ynas B llenTpasnina u M3rouna EBpona. HamansBaHne Ha €KCTpeMHMsS OTTOK C€ OYaKBa M 3a
nBarta cuenapus (B2 u A2), B ceBepons3ToyHaTa 4acT Ha KOHTHHEHTA MOpaay HaMajsiBaHE Ha
CHEe)KHATa OKpUBKa B Te3u pairionw, (Ciscar, 2009; Dankers and Feyen, 2009).

Hsikon ydeHu He HamMupar AOCTAaTHYHO OCHOBAHUS, 33 Ja TBBPISAT, Y€ UMa 3HAYMMa
TEH/ICHIMSI Ha HapacTBaHe Ha omacHoctta oT HaBoxHeHus (Kundzewicz et al., 2005, Macklin
and Rumsby, 2007 u np.). UscnenBanusara Ha 30urHeB KyHI3eBHUY BBPXY OTTOKa 3a
JNOCTaThYHO [JBITH TEpHOAM Ha HabOmrogeHue 3a 70 eBpOMEWCKH peKd IIOKa3Bar, de
CTaTUCTHYECKH 3HAYMMHU MPOMEHM KBbM HapacTBaHE HA TOAMIIHHUS MaKCHUMaJeH OTTOK HMa
camo B 11 oT 1ax, a B 9 Toii HamansgBa. B ocrananmuTe peku He ce 3a0ensa3BaT 3HAYUMHU
npoMeHU. B u3cnenBaHeTo ce ycTaHOBsBA OIlle, Y€ MAKCHUMAJIHUTE CTOHHOCTH Ha OTTOKA,
peructpupanu B nepuoga 1961-2000 r. ce naGmromaBat mo-yecro mpe3 1981 — 2000 r., (46
IbTH) OTKOJKOTO Tipe3 1961-1980 r., (24 metH) (Kundzewicz et al., 2005). ToBa goHsKBIE ce
ChIUIaCyBa C TEHJICHIIMHWTE 32 HApacTBaHE HAa EKCTPEMHHUTE BaJiekH, 0e3 TOBa Ja BOAU JIO
CBIIECTBEHU TIPOMEHH B TOJIUIITHUTE CYMH.

141




* Ananusz u OUCHKA HA pUCKaA U yazeumocmma Ha CeKkmopume 6

61)]12‘1])0](’(”’”” UKOHOMUKaA om Kiiumamuunume npomenu

Te3u TBBpIEHUS CaMO Ha MIPHB MOIJIE] ca B IPOTUBOpEUHE ¢ OQUIIMATHATA CTATUCTHKA,
KOSITO cOouH, 4e OposAT Ha HaBogHEHUATa B cBera HapactBa (EM-DAT, 2012). Tosa usriexaa
Taka, 3am0TO B 0a3uTe JaHHU 3a MPUPOJAHHUTE OCICTBUS Ca BKIIOUEHU CHOUTHUS, KOUTO
OTrOBapsIT Ha OINPENIEICHN KPUTEPHH, KaTO BCHYKH T€ OTpa3siBaT B HIKAKBa CTEIICH pa3Mepa Ha
nieTuTe u Oposi Ha KEPTBHUTE, a HE (PU3UYCCKUTE TMapaMeTPH Ha SBICHHITA U B YACTHOCT Ha
HaBoJHeHUsATa. [lopany ToBa € KOPEKTHO, JAHHUTE Jia C€ MHTEPIPETHPAT KaTO HApaCTBaHE HA
HABOJHCHUATA, KOUTO TPUYMHSBAT IIETH, CHOTBETCTBAIIM HAa IOCTABCHHTE KPHUTECPHH 32
BKIIIOUBaHETO MM B 0a3zara mganHu. HopManHo € OposAT Ha Te3u CHOWUTHS Ja HapacTBa C
HApacTBaHETO Ha Opos Ha HACEJICHMETO M Ha CTOMAHCKAaTa YCBOCHOCT HAa 3aJMBAEMUTE
TEPUTOPHH U CBBP3aHUTE C TOBA TPOMEHU B 36MEIOJI3BaHETO. PUCKBT OT HABOJHEHHS MOXKE /1a
HapacTBa OCBEH IMMOPAJIU MO-YECTUTE M MHTEH3UBHH BaJIS)KH U KOJICOAHHS B OTTOKA, U TIOPaaU
Mo-rojiiMaTa yS3BUMOCT Ha TEPUTOPHUSTA B T'BCTO HACEICHHUTE W CUJIHO pAa3BHTH B
UKOHOMHYECKO OTHOIICHUE PETHOHHU.

B npoexkra CLAVIER wu3scienBanusTa mMar 3a 1N Ja CHMYJIHpPAT MPOMEHUTE 3a
€MUCHOHHHUTE CIIEHApUU BBB BpemeBHs XOpu30HT 10 2050 r. 3a crpanute boarapus, YHrapus
u PymbHus 3a emucuonnure cueHapun AlB u  Bl, upe3 mpunarane Ha permoHaIHH
kimumatnaan moxaenu (GCMs: ECHAMS, LMDZ v4; RCMs: REMO 5.9, REMO 5.0,
LMDZregional) ¢ pesomtorus 25,10 u 1 km. Pesynratute OT TO3M MPOCSKT IOKa3BaT
3HAYUTEIHO MOBUIIECHHE HA MAaKCHMAaJHUTE TeMIIepaTypH Ha Bb3AyXa U Opos Ha TPOIMUYHUTE
Homy (¢ muH. T °C >20°C) (Purypa 7.1), KakTo U yBeIHUYECHUE HA OPOS HA MOCIICIOBATEITHATE
nHE 0e3 BaJieX IMpe3 JIATOTO 3a Hamara crpaHa. [IpomsHata B Oposi HA TPONMYECKUTE HOIIU
mexay 2021 — 2050 r 3a bbarapus ce noTBbpkiaBa OT CUMYJIALIMUTE BbB BCUUKH MOJIEIH.
Beuuku mojaenu nokasBaT, 4e MakcMallHaTa IPOABIDKUTEIHOCT Ha MOCIEI0BaTeIHUTE AHU 0€3
BaJICXK CBHIIO Il pacTe Mpe3 TO3M nepuojl cupsimo ganaute 3a 1961-1990 (Qurypa 7.2). Takuba
MIPOMEHU HECHMHEHO III€ C€ OTPa3sT Ha MPOABIKUTETHOCTTA U MHTEH3UTETa Ha 3aCYILTUBUTE
NEepUOAN B CTpaHara.
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~

JJA: change in the number of tropical nights [nights/month]
REMO—MPI-EC5—-A18B REMO—HMS—-EC5-A1B

7

LMDZ-IPSL~A1B

®@ur. 7. 1. [Ipomenu B Oposi Ha TPONUUECKUTE HOIIM Mpe3 IOHU-aBrucT (Howu/mecen) mpe3 2021-2050r. cnpsimo
1961-1990 [nights/month] (M3tounuk: hitp://www.clavier-eu.org/?g=node/876#2)

Bulgaria: 2021-2050 minus 1961-1890

—— REMO-MPI EC5 A1B  —— REMO-HMS EC5 AlTB —— LMDZ IPSL A1E
i LMDZ EC5 A1B — LMDZ ECS B1
T T T T T

|
M

|
L]

fab mar apr may jun jul aug sep oct now
manths

change in maximum number of consecutive dry days [days]

-k
B

@ur. 7. 2. [Ipomenn B Opost Ha mocienoBarenHu JHA Oe3 Banex B benrapus npe3 2021-2050r. cnpsimuo 1961-
1990 (MU3rounuk: http://www.clavier-eu.org/?q=node/876#2)
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B 3akimiouenue ce Hajara U3BOJbT, Y€ € TPYJHO Ja C€ OYepTasiAT TOUYHUTE U3MEPEHUS Ha
OMACHOCTTa OT MPHUPOAHHU OCICTBUS B pE3yNTaT OT TIOOATHHUTE KIMMATUYHH TPOMEHH.
Pesynrarure oT nocerantHuTe U3cieABaHUS Ha IpodiieMa ca J0CTa HECUTYpHHU, HO IOKa3BarT,
ye ria00aJHUTe TPOMEHH 1€ AOBEAAT 10 3HAYMTEITHU MPOMEHHU B KIMMAaTa U B XUAPOJIOKKHUS
peXUM Ha oOmupHU Teputopun ot EBpomna, B T.4. U B beiarapus, u 4e puckbT OT 3acylllaBaHe,
ropely BbJIHM U HABOJAHEHHMS, KAKTO U OT CBBP3aHUTE C TAX JIPYr'H NMPUPOIAHU OCACTBUS €
peajieH U HHUE TpsAOBa Ja ThPCHUM HAUYMHU J1a CMEKYUM IOCIIEJICTBUSATA OT TOBAa WJIM Ja ce
ajjanTupamMe KbM IPOMEHEHHUTE YCIOBHS.

7.1.2. lemorpad)cku M CONUATHO-UKOHOMUYECKH (PAKTOPH

XuApo-KIMMaTHYHUTE OECTBUS 3acTpallaBaT >KMBOTA Ha XopaTa M HaHACAT IOJEeMHU
MKOHOMHMYECKM IIETH Ha MPOMHUIUICHATa, TPAHCHOPTHA W COIMaiHaTa MH(pacTpykTypa B
HACEJICHUTE MECTa, KaKTO M Ha 3eMeAeiCKuTe 3eMu. HeOnarompusTHuAT e(pekT OT TAX ce
u3pazdBa M B UHAUPEKTHUTE 3aryOM OT E€NUJAEMHM, HApyUIEHM KOMYHUKAILIUHU,
eHeprocHadasiBaHe, 3ary0a Ha CEJICKOCTONAHCKAa W MPOMUIIIeHa mpoxykuus u ap. Lllerute
3aBUCSAT IVIABHO OT CTEINEHTA Ha OMACHOCT U OT U3JIOKEHUTE Ha Hesl Xopa U MaTepuaIHu OJiara.

Taka Hanpumep, Bb3 OCHOBAa Ha PErPECMOHHU BPB3KM MEXIY T'OAMIIHHUTE 3aryou oT
HaBOJHEHHUS U COLMATHO-UKOHOMHUYECKMTE M KIUMATUYHU NPEANOCTaBKM 3a TAX, €
YCTAHOBEHO, Y€ YBEIMYABAHETO HA CPEe/IHUS TOJUILIEH Bajex ¢ 1% e goBeae A0 HapacTBaHE
Ha CPEAHOTOIMIIHUTE 3aryOH OT HaBOJHEHMs € 6,5%, ako BCUUKHM OcTaHalu (PaKTOpH OcTaHAT
HEMPOMEHEHH CIIPSIMO CEralIHoOTO UM cherosiaue, (Choi and Fisher, 2003).

[Tonactosimiem okono 800 MuIMOHA IylIM B CBETa JKUBEAT B 3aCTPAIIEHU OT
HABOJHECHUS TEPUTOPHH, KaTo 70 MHUIIMOHA OT TAX Ca M3JI0KEHH €XKEroJHO Ha OMAaCHOCTTA,
(UNISDR, 2011). Camo mopaay 0o4akBaHOTO HapacTBaHE Ha Oposi Ha HaceleHUeTo, 0e3 Ja ce
OTYMTa NPOMsIHATAa B KJIMMara M HMKOHOMUYECKOTO pa3BUTHE, OpOSAT Ha H3JI0KEHUTE Ha
OIMAcCHOCT OT HaBoAHeHus B EBpomna me HapacHe 1o 2030 r., cnpsamo pasHuniero ot 1970 r., ¢
220 xwnagu aymu., B Asus ¢ 47 860 000, B Adppuxa ¢ 2 790 000, B CeBepHa AmepHKka c
550 000, B FOxna Amepuka cbe 770 000 u B ABctpanus u Hosa 3enanaus ¢ 30 000 mgymw,
(Peduzzi et al., 2011). B u3sciienBaHeTo He ca BKIIOYCHU TEPUTOPUHTE B MOJSIPHUTE PETHOHU U
peunute Oaceiinu ¢ romt nox 1000 km? C HapacTBaHE Ha TJIoOaJHAaTa TeMIiepaTypa C 2°C
cripsiMo kpast Ha 20-TH BeK, I1Ie HapacHE 4ecToTaTa Ha HaBOJHEHHUATA, a Mexay S5 % u 27% ot
HAaCEJICHHETO Ha 3eMsTa e KMBEE B pEYHU OaceifHW, B KOMTO HABOJHEHHS C BEPOATHOCT 3a
cllyuBaHe BeIHBK Ha 50 rOJUHM MpPU CeTallHUTe KJIMMATUYHU YCIOBHS, MOraT Jla ce OYaKBaT
nsa meTH mo-yecto (Kleinen and Petschel-Held, 2007).

Benuky mogoOHU OLIEHKH, NMPABEHU JOCera Ce XapaKTepU3Upar C rojieMd BapHalUH
NOpaJy M3IOJI3BAHETO HA PA3IMYHHU MOJAEIU U NPUIAraHeTO UM 3a Pa3IM4HM 10 TOJIEMHMHA U
CTENEH Ha CTOMAHCKAa YCBOCHOCT TEPUTOPHH, HO OOIIOTO MEXIY THAX, €, 4e Pe3yJlTaTHTe ce

BJIUAAT MHOI'0O CHJIHO OT CTCICHTA Ha COLNUAIHO-UKOHOMHYCCKUTC IMPOMCHHU, 3aJIOKCHU B
monenute (Evans et al., 2004; Hall et al., 2005; Mokrech et al., 2008).

Paznuuen noaxon e uzbpan B eBponeiickus npoekt PESETA (2009), koliTo nma 3a nen
Jla OLIEHU MKOHOMHYECKOTO BB3JICHCTBHE HA KIIMMAaTUYHUTE MPOMEHH IO OTHOIIEHHUE Ha IIECT
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CIieHapus, eJUH, OT KOUTO Kacae OIICHKAa Ha OYaKBAHWUTE TOIMIIHU 3aryOW OT HAaBOAHCHHS B
EBpomna 50 kpas Ha Beka. O1ieHKaTa Ha OYaKBAaHHUTE TOJIUIITHY 3aryOH Ce€ M3BBPIIIBA BH3 OCHOBA
Ha peruoranau (HIRHAM (DMI) u rno6anau (HadCM3) monenu u ciienapun (SRES A2; B2)
3a MPOMEHUTE Ha KJIMMaTa ¢ KoHTposieH nepuoa 1961-1990 r. IIpoctpancTBeHaTa pe30ronus
3a nBara SRES cuenapus e crorBetHo 12 km (A2) u 50 km (B2), (Feyen, et al., 2006). [Tpuema
ce, 4e HsAMA MPOMEHM B Opos Ha HACENEHHETO M B HKOHOMHUYECKOTO pAa3BUTHUE Ha
3acTpalleHUuTe OT HaBOJHEHHUS 30HU. CHUMyNallMUTE ca M3BBPILIEHU C XUIPOIOKKUS MOJIEI
LISFLOOD, ko#iTo moka3Ba Kak MPOMEHUTE B KIMMATHUYHUTE CIIEMEHTH 32 CHOTBETHHUTE
CIICHApUU BIMSAT BbPXY KOJIMUYECTBOTO Ha OTTOKA. OlleHKAaTa Ha OYaKBAHUTE TOAMIIHU 3ary0u
¥ Ha OYaKBaHWs OpOH 3acerHaTo HAacelIeHHEe € MHOTO MPUOIM3UTENHA, HO BBIIPEKU TOBA, TS
JlaBa TpeJCcTaBa KaKBO MOXKE Jla C€ OYaKBa, B 3aBHCHMOCT OT HapacTBAaHETO Ha CpeaHaTa
TeMIeparypa Ha Bb3ayxa B EBpoma o kpast Ha Beka.

Pesynrarure mokasBat, ue u 3a nBara SRES chnenapus, A2 u B2, merute or
HABOJHEHHS C€ OYaKBa Jla HapacTBaT B MO-TOJsIMATa 4YacT OT 3amnanHa, LlenTpanna u M3rouna
EBpomna, kakto u B Utanus u ceBepHute yactu Ha Mcnanus, mokaro B lOxna, CeBepHa u
Cesepousrouna EBpomna te mie Hamanssat, (Dankers and Feyen, 2009). Cpeanust Opoii Ha
3acerHaTturTe OT HaBOJHEHMs xopa 3a nepuoaa 1961-1990 r., koiito e 194 000 aymm roauinHo,
ce oyakBa aa HapacHe Haja aBa mbTH 10 2080 r. (UN, 2009). OuakBaHWTe TOAMIIHA 3ary0u B
EBpomneiickust cpro3 1ie HapacHaT ¢ OT JIBa 0 TPU I'bTH, KaTo MpH cieHapuid B2 Te mie
JocTurHar 14 munuapaa eBpo, a npu cueHnapuit A2 te ca 18 munuapaa espo (o menu 3a 2006
r.), (UN, 2009). OueHka Ha OTHOCHUTE/IHA NPOMSHA HAa OYAKBAaHUTE TOJIUIIHU 3aryOd OT
HAaBOJHEHUs C HACTOSIIAa IOBTOpsieMOCT BeAHBX Ha 100 TOOMHM € WU3BBPIIEHA IO
apmuauctpatuBan equanny (NUTS 2), 3a mepuoma 2071 — 2100 r. Pesynratute nmokassar, 4ye
copsiMo KoHTponHus mepuon  1961-1990 r., 3aryOute B mo-ronsimara dacT oT EBpona 1ie
HapacTBar u 3a aBara SRES cuenapus — A2 u B2.

B Beirapus, criopen cueHapuii A2, NpH IOBHIIaBaHe Ha Temmeparypara ¢ 3,9 °C,
3aryoure oT HaBoaHeHus B CeBepousrounus, FOrozamaguus u FOxuus Llentpanen paiionu e
HapacHaT ¢ oT 10 mo 50%, a B CeBepHusa llentpanen u CeBepou3TOUHHS paliOHU
YBEJIMYEHUETO Ha OYaKBaHUTE TOJUIIHU 3aryom Moke na gocturie ot 50 nmo 100%.
Enuncreeno B FOromsrounus paifon 3aryoure moxe na HamanesT ¢ oT 10 no 25%, (Purypa
7.3.a), (Fayen et al., 2009). Cniopen cuenapuii B2, npu noBuiaBane Ha cpeiHaTa TeMIIEpaTypa
¢ 2,5°C, ouaxBanuTe 3aryou B CeBepo3amnanuus u B CeBepHus LleHTpanen pailoHu ce odakBa
Jla HapacHaT ChC CHIIMS MPOLEHT, KaKTO U NMpH IbpBuUs cueHapuid, (50-100%). [Ipomenu uma B
OYaKBAaHOTO HapacTBaHe Ha 3aryoute B CeBepOM3TOUHUS paiioH, KbAeTo Te HamamisBaT a0 10-
25% n B IOromsrouHus paiioH, KbAETO HapacTBaT 10 25-50%. 3a OkHMA LEeHTpaneH u
IOrozanaanus paiionu 3aryoute ce ouyakBa Aa Hamainear ¢ oT 10 go 25%.(®urypa 7.3 0),
(Fayen et al., 2009).
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®ur. 7. 3. OtHocuTenHa npomsiHa (%) Ha OYaKkBaHWTE TOIMIIHU 3aryOM OT HaBoJHEHHWs B EBpoma mo
ammunauctparuBhu eauauiy ( NUTS 2) 3a nepuoga 2071-2100r. cnpsimo koHTposHuUs mepron 1961-1990r. 3a
nBa SRES cuenapus - A2 u B2 (o Fayen et al., 2010) http://floods.jrc.ec.europa.eu/climate-change-impact-
assessment/floods.html

Queypa 1.3(a), A2 cyenapuii Queypa 1.3.(6), B2 cyenapuii

Hes3aBucumo ot romsamara HpI/I6J'II/I3I/ITeJ'IHOCT U HCCUTYPHOCT Ha TC3U PC3YJITATH, TC CC
CbhrJjlaCcyBat € peauna Apyru U3CJICABaHuA, ClIOPEA KOUTO BbIIPCKHU OUYAKBAHOTO HAMAJISABAHE Ha
Oposi Ha THUTE C BaJeXU W NOBHIIABaHETO Ha TemnepaTypute B lOroumsrouna EBpoma B
pe3yiaTar OT KIMMATUYHUTEC IIPOMCHHU, CIYUaUTC C MHTCH3MBHU BAJIC’)KHU, KOUTO IMPCAU3BUKBAT
BHC3AaIllTHU HABOJHCHHA W HICTH CC OYaKBa Jla HapaCHAT Ha (1)0Ha Ha 06H10T0 3aTOIlIAHE U
3acymaBate B peruona.(Dankers and Hiederer, 2008; Fayen et al., 2006; Bocheva et al., 2010;
Simeonov et al., 2009).

Cumynanuute B mnpoekta PESETA OTHOCHO BJIMSIHMETO HAa NPOMEHHTE B
TeMIlepaTypaTa U Bajie;kKuTe BbPXY 3eMe/ejmeTo B EBporna ca u3BbpIIeHH CHIIO Bb3 OCHOBA
Ha npejcTraBeHuTe B Tabnuma 7.1. KIMMaTHYHU CLIEHApUH, KAaKTO U Bb3 OCHOBA Ha MECEUHU U
TOJMIIHM JaHHU 32 MaKCHMaJIHAaTa 1 MUHUMAaJIHATa TEMIIEpaTypa Ha Bb3/yXa, BAJIEKUTE U CcO?
ekB. KoHIeHTpanuu. IIpoctpancreBenara pesomonus € 50x50 km. Pernonannure mozenu ce
oTHacAT A0 ner peruoHa B Espona: Cesepna Espoma; bpurtanckute octposu; LleHTpaina
EBpona Cesep; llentpanna Eppona IOr (®panuus, Asctpus, Yexus, CnoBakus, YHrapus,
Pymbaus u Cnosenusi) u  IOxua EBponma (Ilopryramus, WUcnanus, Uranus, I'spuus u
bearapus).

CpaBHHTENHUS aHAIW3 HAa OoyakBaHUTE mpomeHu mpe3 2071-2100 r., copsimo mepuoa
1961-1990 r. moka3Ba, ye B CeBepHa EBpoma ce oyakBa 1O TOJIIMO IIOBHINICHHE Ha
TeMIIepaTypara Mpy HapacTBaHe Ha riobanHara Temmneparypa ¢ 2,5°C u 3,9 °C (cuenapunte b2
u A2 HadAM3H/HadCM3 HIRHAM GCM u pernonanuure kiumaruaau mozenu (RCM)). B
BpuTtaHckuTe OCTpOBM ce O4YakBa Hail-MajaKO MOBHUIICHHE Ha TEMIEpaTypara CIOpe] BCHUKH
cueHapuu, a B llentpamna Epona IOr u FOroustouna EBpoma Haii-roisiMo moBHINIEHHE Ha
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TeMIIepaTypaTa € Bb3MOXKHO 3a CIICHApUUTE 3a HapacTBaHE Ha riobaiaHara Temieparypa 1o 4,1
°Cu 5,4 °C (B2 and A2 scenarios, ECHAM4/OPYC3RCAO GCM and RCM)

3a BcuukHM pernoHu B EBpoma mojenuTe Mmoka3BaT HAapacTBaHE HAa KOJMYECTBOTO HA
BaJICKUTE (C TOJIeMH PETrHOHAIHM pasznuuusi), ocBeH 3a llenTpanna EBpona FOr m HOxna
EBpona, xbIeTo ce oyakBa HaMalsgBaHE Ha TOAMIIHATA CyMa Ha BAJCKHUTE M 3HAYUTEIHO
NOBHIIICHUE HAa TEMIIEpaTypuTe B cpaBHeHHE ¢ nepuona 1961-1990 (Tabnuua 7.2). [Ipu Te3u
YCIIOBUSL PUCKBT OT MO-YECTO WM MO-MHTEH3UBHO 3aCyIllaBaHE B PETHOHA € pPeajicH.

Ta6ur. 7. 2. [loBumiaBane Ha TeMIepaTypara i IpOMEHH B cymMaTa Ha Bajexute B EC npes nepuoaa 2071-2100
crpsimo 1961-1990r. ( PESETA)

IIpomenausa Pernon Cuenapuii
B2 A2 B2 A2
HadAM3h | HadAM3h | ECHAM4 | ECHAMA4
2,5°C 3,9°C 4,1 °C 5,4 °C
Temnepatypa (°C )[EBporna 2,5 3.9 4,3 54
[lenTpasina  EBporma 2,4 39 4.4 6,0
Or
KO:xna EBpomna 2,6 4.1 4.3 5,6
Banexu (%) EBporna 1 -2 2 -6
Ientpanna Epona 2 -2 -4 -16
IOr
IOkna EBpona -7 -15 -13 -28
CO2 561 709 561 709
KOHICHTPAIIU
(ppm)

Bb3MOXKHOTO BB3JIEHCTBUE HA TE3U NMPOMEHU BBPXY 3EMENEIMETO B M3CIIEIBAHUTE
peruoHu, U3pa3eHo Karo npomsia B noousute (%), mokazpa HamassiBaHe Ha noouBute B FOxHa
EBpoma ¢ 12, 4 u 27 % pecnektuBHo 3a Bapuant A2 HadAM3h (3,9 °C), B2 ECHAM4 (4,1
°C) u B2 ECHAMA4 (4,1 °C). Cniopen Bapuant B2 HadAM3h (2,5 °C), He ce o9akBaT mpoMeHH
3a peruoHa kpM 2080 r., a BbB BpeMeBuUs XOpU30HT 2025 MozenuTe MoKa3BaT HapacTBaHE Ha
noousure ¢ 15%, (Tabmuma 7.3.).
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Ta6u. 7. 3. Beamoskna npomsina B gobusute (%) mpes 2080r. crpsimo niepuoaa 1961-1990r.(PESETA)

Pernon B2 A2 B2 ECHAM4 A2 2025
HadAM3h | HadAM3h ECHAM4
4,1 °C
2,5°C 3,9 °C 5,4 °C
CeBepHa 37 39 36 52 62
EBpomna
Bpurancku o- -9 -11 15 19 20
BH
LenTpanna -1 -3 2 -8 16
EBpomna
Cesep
LenTtpanna 5 5 3 -3 7
EBpomna IOr
IO:xHa 0 -12 -4 -27 15
Espona
EC 3 -2 3 -10 17

7.1.3. IIlpoMenu B 3eMenoJI3BaHETO

OcBeH pasriaefaHuTe NO-rope KIMMAaTHYHU M COLMAJIHO-MKOHOMUYECKH AacIeKTH,
BaKHa POJIst 32 OPMHUPAHETO HA TOPELIM BBIHHU, CYIIM U HABOJAHEHUS MMAT U IMPOMEHHUTE B
36MHOTO IIOKPUTHE U 3€MENoy3BaHeTo. JIeMHOCTHM KaTo 00e3JIeCsIBAaHETO, WHTEH3MBHOTO
3eMeZIeNINe U OCYIIaBaHETO HA BJIAXKHUTE 30HU M HapaCTBAHETO Ha IUIOIITA Ha ypOaHU3UPAHNUTE
TEPUTOPUH, YBEJIMYABAT XUJIPO-KIMMAaTHU4HHs puck. [lopaam ToBa, € MHOro TpyAHO Ja ce
olnpesieNy Kak 1€ HapacTBa TOW B ObJelle, HO C IO-TOJIsIMA HAAEKAHOCT MOXKE Ja Ce
OIpPENEIAT TEHACHIMUTE II0 OTHOLICHUE HA EKCIIOHUPAHOCTTA HA HACEJICHUETO U HAa COLUAIIHO-
UKOHOMUYECKHUTE CUCTEMH Ha TOBA OIACHO BB3CHCTBUE.

MoskeMm na pasrpaHU4MM TPU OCHOBHM acIEKTa Ha BpPb3KaTa MEXAY MPOMEHUTE B
36MHOTO IOKPUTHE, 3E€MEMOJI3BAaHETO W pHUCKAa OT MNPHUPOAHU OenctBus: 1) AHamIuM3bBT Ha
3€METIOI3BAHETO IO3BOJIABA J]a CE€ IPELIEHM CTENEHTAa Ha EKCIOHUPAHOCT M YSI3BUMOCT Ha
CHUCTEMHUTE Ha PUCKA OT HABOJHCHUS U; 2) AHAIU3BT HA MPOMEHUTE B 36MHOTO MOKPUTHE B
peuHuTe 6aceliHu JaBa BakHa MH(OpMAIIHS 32 TOBA KaK C€ U3MEHsI OMAaCHOCTTA OT HABOJAHECHHUS
B Hero; 3) MojenupaHeTo Ha TPOMEHHTE B 3€METIOJI3BAHETO W 3¢MHOTO IMOKPUTHE B Pa3THYHU
MOJIEJIM J1aBa BB3MOXKHOCT 32 IPOBEXKIaHE HAa ChOOpPA3EHO C OIMACHOCTTA IUIAHUPAHE U
pa3BUTHE HA TEPUTOPHSTA.
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Xuapo-KIuMaTuYHUTE OEACTBUS C€ MPEIU3BUKBAT OT PA3IMYHU NMPUYUHH, KOUTO Haifi-
4eCTO ca KOMILUIEKCHH. IIpoMeHHWTE B 3EMEIOJI3BAHETO BOAAT JO NPOMEHH B 3E€MHOTO
INOKPHUTHUEC, KOUTO OT CBOA CTpaHa MOrar aa AoBcaaTr A0 IMPOMCHH B I/IH(bI/IHTpaHI/IOHHI/ITe
XapaKkTePUCTHKHA Ha TEPEeHa W B MapaMETPHUTE Ha Bpb3KaTa BAICK - OTTOK. O0e3necsaBaHeTo,
HaMaJISIBAHETO Ha BJIAXHUTE 30HU U YBEIMYABAHETO HA YPOAHU3UPAHUTE TEPUTOPUHU B PEUHUTE
OaceliHM MOBHINABAT PHCKA OT HABOJHEHWs, KaTO HAMAJABAT Kallal[MTeTa Ha TEPUTOPHUSITA Jia
UHOUITPHPA, 13 33bPXKa U OT/AaBa MIOCTEIICHHO BAJIC)KHUTE BOM. TOBa BOJH JIO TIOBHIIIABAHE
Ha OTHOCUTCIIHUA [4J1 MW CKOPOCTTa Ha IMOBBPXHOCTHUA OTTOK M OO0 HApAaCTBAHC Ha
aMIUTUTY/aTa U HaMaJIsIBaHE Ha BPEMETO, 3a KOETO ce (popMHpa BUCOKA BBIIHA. B komOuHaIms
ChC CTOIAHCKaTa YCBOCHOCT HA pailOHHMTE 3aCTpAIleHH OT HABOIHEHHs, PUCKBT CE MMOBHIIIABA
omre noseue, (Kundzewicz, 2005).

HapacTtBanero Ha momute ¢ ypOaHW3UpPaHM TEPUTOPUHU JONBIHUTEIHO BIUSE Ha
KJIMMAaTUYHUTE YCJIOBMS B IpajicKaTa Cpeza, KaTo Ce Ch3/1aBa T.H. «IPAJCKU KJIMMAaT», KOUTO ce
OTJINYAaBA C JAOIIBJIHUTEIHO OBUILIABAHE HA TEMIIEpATypaTa Ha Bb3/1yXa U ITOBUILIABA 3PABHUS
PHUCK 3a HACEJICHUETO U IMOBJIMABA KAa4E€CTBOTO HA Bb3AyXa. B TO3M Ipolec BakHa poisd UMa
JIebT HA 3€JICHUTE U BOJHUTE IUIOLIM B IpajcKara cpesa.

MojenupaHeTo Ha MPOMEHUTE B 36MHOTO IMOKPUTHE B 3€METIOJI3BAHETO B peUHUTE OaceiiHn
uMa IIUPOKO TMPUIOKEHHE B aHalu3a Ha XUAPOKIMMATU4YHHS pHUCK. Upe3 mpoieca Ha
ypOaHu3upaHe Ha TEPUTOpUSATA B 3AJMBHUTE TEpacH Ha pPEKHUTe, HalpuMep, KOCBEHO ce
MPOBOKHpA HAPACTBAHETO HA YSA3BHUMOCTTA U €KCIOHMPAHOCTTA HAa CHCTEMHUTE, M3JIOKEHU Ha
MOTEHILIMAJeH PUCK OT HaBOAHEHUA. KOHKpPETHHM CIIEHApUU 3a BIUSHUETO HA NMPOMEHHUTE B
3€MHOTO MOKPUTHE U 3€MEMOJI3BAHETO BHPXY PUCKA OT HABOJAHEHUS B HAKOM PeUHU OACEUHH B
bovarapus ca onucanu ot Hukonosa u Henkos (2012).

7. 2. PeruoHaaHu (pakTOPH, KONTO BJIMASIT HA PUCKA OT XMAPO-KJIUMATHYHHU OeCTBUSA

3a 1enuTe Ha TO3M aHAJIM3 ce MapKupar reorpapckute (HakTopu U yCIOBUATA, KOUTO MOratr
Jla JOBEAAT 10 MOBUIIABAHE UIIM HAMAJIIBAHE HA YA3BHUMOCTTA Ha CUCTEMUTE I10 OTHOILICHHUE HA
OeICTBHSI B pe3yaTaT OT KIMMATUYHU M XUAPOJOKKU €KCTpeMyMH. ToBa ca JBE OCHOBHHU
rpynu GakTopu: IPUPOIHU U AHTPOIIOT€HHHU.

[lpupoguure OT CBOs CTpaHa Morar Ja ObAaT XUAPO-KIMMATHYHH, TI€0JIOro-
reoMopQOJIOKKH, JaHAWAPTHU (MOYBH, PACTUTEIHOCT, 3€MHO MOKPUTHE, 3alUTEHH
TEPUTOPHUH), & AHTPOIIOTEHHHUTE BKIIIOUBAT HACEJICHHUETO M CEJIMIIHATA MPEKa, COLUAIHUTE
YCIIOBHS 1 MKOHOMHYECKOTO Pa3BUTHE HAa TEPUTOPHUSATA, 3€MENOI3BAHETO M HH(PpACTPYKTypaTa
(B T.u. U kpuThyHaTa HH(PpacTpykTypa) u 1p. CnenuduueH, HO MHOTO BaxeH (akTop €
reorpadckata Jokanu3anus (MsCTOTO), KBAETO Ce€ HaOII0JaBaT €IHOBPEMEHHO TMOBHIIICHA
OTaCHOCT M YSI3BUMOCT.

AHaIU3bT Ha XUOpO-KIUMamuyHume axmopu € OT KIIOYOBO 3HaUYEHHUE IMpPH OINpeaessHe
Ha (haKTOpHUTE 3a MPOsIBA HA OTIACHHU SIBJICHUS CBBP3aHU C KIIMMAaTHYHUTE MpoMeHu. JlaHHUTE 32
JIOCTUTHATH €KCTPEMHU CTOMHOCTH Ha TEMIIepaTypuTe, MPOABIDKUTEIHOCTTa Ha MEPUOIUTE
ChC 3acylllaBaHE U CYIIH, BAJEXKHUTE, CHEXHATa MOKPUBKA M OTTOKA B MHUHAJIOTO, KaKTO U
HAIMYUETO Ha XUJPOJOKKUA U METEOPOJOTHYHU JaHHHU OT HAOIIOJCHUATA 3a MPOIBIKUTENICH
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nepuoJl OT BpeMe ca adCOTIOTHO HEOOXOIMMHU 3a TO3U aHaiuu3. KiimMaTuyHata XxapakTepucTuKa
CE M3BBPILIBA 3a LENMs M3CIEIBAH PErHMOH, 3a Ja C€ HU3ACHAT IPOCTPAHCTBEHO-BPEMEBUTE
3aKOHOMEPHOCTH, KOUTO BJIMSSAT Ha pas3NpelesIEHUETO Ha TEMIEPATypUTe, BANEKUTE U [IP.
METEOPOJIOTUYHH €JIEMEHTU. AKO aHAJIM3bT C€ OTHACA /10 HAKaKbB pedyeH OaceiiH, To TpsiBa Ja
C€ OLEHAT MPOCTPAHCTBEHO-BPEMEBUTE XapAKTEPUCTUKM HA KIMMAaTa B Pa3IMYHUATE YacTU HA
OaceliHa M KaK T€ ce OTpa3sBaT Ha MOBEJCHUETO HAa peyHaTa CUCTeMa KaTo Iisuio. Baxken
dakTop e nmpeobiagaBamuAT TUI aTMOchepHa HUPKYIAus IPe3 BCEKU CE30H, KAKTO U KbM KOs
KJIMMaTU4YHA WIM XUAPOJIOKKA o0JacT NpUHAUIEKU H3CIe[BaHaTa TEPUTOPHs, 3a Ja ce
ouYepTasT O0COOCHOCTHUTE BBB BBTPEIIHO TOJUINHOTO pA3MpENeICHUE Ha TEMIIEpaTypuTe H
KOJIMYECTBOTO Ha BAJIE)KUTE, PECIIEKTUBHO HA OTTOKA, XapaKTEPHUTE YCIIOBUS HA OBJIAKHEHUE
U M3IapeHue, EKCTPEMHUTE CTOMHOCTH HA TEMIIEPATYPUTE, BAJIE)KUTE U OTTOKA, BEPOATHOCTTA
3a CJIyYBAaHETO UM U JIp.

XuaponokKaTa OLIEHKa HMMa 3a 1€l Ja YCTaHOBU BEPOATHOCTTA 3a CIy4YBaHE Ha
HABOJIHEHUS C ONPEJEIICEHU MapaMeTpu Bb3 OCHOBA Ha CTAaTHUCTUYECKUTE PA3NPEICIICHUS Ha
JAHHUTE, aHallu3a Ha XuAporpadure 3a KOHKPETHH €KCTPEMHU CBOMTHS M apealuTe 3aJleTH
IIPY CHOTBETHUTE KOJMYECTBA HA OTTOKA, KAKTO U Jja ONpPENEIN BPEMETO, 32 KOETO BHCOKAaTa
BBJIHA JIOCTUra KPUTUYHUTE TOUKU B peuHus OaceilH. JlaHHUTe 3a HABOJAHEHUATA U3II0JI3BaHU B
CTaTMCTUYECKUS aHaJIM3 MOraT Ja C€ OTHACAT 3a MAKCUMAJHUS OTTOK 3a BCAKAa TOAMHA OT
U3CIIeBaHMsl MEpPUOJ WIM I'bK Ce MoJjuiaraT Ha oOpaboTKa cepusiTa OT BCUYKM JIaHHHM 3a
MaKCMMyMa Ha OTTOKa, KOWTO € paBeH WJIM HAJIBUIIABA OIPEJEIIEHO BOJHO KOJIMYECTBO. 32
rpaHuIa ce u30Mupa OOMKHOBEHO KOJIMYECTBOTO HA OTTOKA HAJ KOETO ca OWINM perucTpupaHu
HIETH OT HaBOJMHEHHA. [Ipu oleHKaTa Ha XUAPO-KIUMATUIHHUTE (PAKTOpU € HEOOXOIUMO Ja ce
CUMYJIUpPAT MOJIEIN Ha Bpb3KaTa BaJeK — OTTOK, 3a J1a CE ONPEIENIAT KPUTUUHUTE CTOMHOCTH
Ha BAJICKUTE C pas3jIMyHa NPOIBIDKUTEIHOCT U WUHTEH3UTET, IPU KOUTO MMa OIACHOCT OT
HaBOJHEHHUS B ChOTBETHHS BO0OCOOpP, KaTO C€ OTUYMUTA POJIATAa HA BCUYKH OCTaHAIM (pakTopu Ha
OKOJIHATa Cpefia, OT KOUTO 3aBHCH PEATM3UPAHETO Ha OEJCTBUETO U HEroBaTa MHTEH3UBHOCT, B
T.4. ¥ KJIMMaTUYHUTE NMPOMEeHH. ToBa € 0COOEHO Ba)KHO 3a HaJleKJHATa OLIEHKAa Ha PUCKA OT
HABOJIHEHUS B IJITAHMHCKHUTE BOJOCOOPH.

I'eonoco-eeomopghonodnckume ¢hpaxmopu 0Ka3patr ChIIO MHOTO CBIIECTBEHO BIUSHUE BBPXY
KJIMMaTa U PECHEKTHBHO, BBPXY OINACHOCTTa OT NPHUPOAHU O€ACTBUS, CBBP3aHU C HETO.
PenedsT e paxTop, KONWTO CHIIHO BiUse BbpXY Kiaumara Ha bearapus. OcBeH ¢ mpoMsiHaTa Ha
CTOMHOCTUTE Ha METEOPOJIOTUYHHUTE €JIEMEHTH C HapacTBaHe Ha HaJMOpCKaTa BHCOYMHA,
IUTAHUHUTE BIIUSAAT BbpPXY KiIMMaTa ¢ MOPp(OMETPUYHUTE CH XapaKTEPUCTUKH U MOCOKaTa Ha
npoctupane Ha punoetre. Gopmure Ha peneda UMAT MHOTO CHIIECTBEHO OTPAKEHUE BBPXY
napaMeTpuTe Ha MECTHUs KiuMmaTr. B HeratuBHuTe (OpMHU ce cb3JgaBaT YCIOBUS 3a
TEMIEepaTypHU MHBEpCHUH M (OpMHUpaHE HA OTHOCHTEIHO IO-HUCKU TeMIepaTypH, IO
HABETPEHUTE CKIIOHOBE Ha IJIAHMHMTE NaJaT II0BEUE BaJEKHU, a B 3aBUCUMOCT OT XapaKTepa Ha
BB3/YIIHUS NTOTOK C€ MPOSBIBAT CUIIHU BETPOBE, KaTo (GpoH U 60pa. OT OCHOBHO 3Hau€HHE 32
OIpeNieNIsIHE Ha CKOPOCTTa, C KOSTO NMOBBPXHOCTHUS OTTOK III€ JOCTHTHE PEYHOTO JIETJIO ca
rojemMuHara u gopmara Ha pedHus OaceilH, HaKJIOHa U MPOQUINTE HAa CKJIOHOBETE, I'bCTOTATA
Ha BOJOJIENIUTE U BOJIOCIUBUTE B OTJICJIHUTE MYy YacTH U JINTOJIOkKKaTa 0OcHOBAa. Mopdonorusara
Ha pEeYHUTE JOJMHHU JaBa IIeHHa MHQpOpMaIus 3a pa3BUTHETO Ha (DIyBHATHUTE MPOLECH B
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MHUHAJIOTO U 3a (POPMHUPAHETO HA CHBPEMCHHUTE PEUHU TEPACH, B KOHUTO € ChCPEIOTOUCH U
PUCKBT OT HaBOJHEHMs. EKCIO3UIMATa Ha CKJIOHOBETE B PEeUYHMs OAaceiH M0 OTHOIICHHE Ha
npeo0iiaiaBaiiara mocoka, OT KOSTO € MPEHOCHT Ha BIAKHH BB3JYIIHU MAaCH ChIIO € BaXKEH
(akTop 3a oyepTaBaHe Ha 30HU CHC 3HAYUTEITHO MO-TOJISAM MOTEHIMANT 32 (POPMHUPAHE HA TOJIAM
MOBBPXHOCTEH OTTOK. EKCIIO3HIUSATA HA TUIAHWHCKUTE CKIIOHOBE € MPEIIOCTaBKa U 32 PbOHOB
e(eKT u ObP30 TOMEHEe Ha CHErOBETE 110 CEBEPHUTE CIIOHOBE HA HAIIMTE IUIAHMHHU, KOTaTo MMa
HOJXOJSIIM [UPKYJIAIMOHHNA YCJIOBHS 3a TOBa. XHIPOTCONIOKKUTE YCIOBUS, M OCOOCHO
HAJIMYUETO Ha KAapCTOBU TEPEHHM BBB BOJOCOOpa CHIIO ca OT 3HauyeHue. [Ipu oreHkata Ha
reoMopdornoxkute ¢hakropu TpsiOBa Ja ce HANPABH aHAIM3 U HA YCIOBUATA 3a aKTUBU3HUPAHE
Ha JIaBUHH, CBJIa4Yullad, CpyTuUlla, €po3usd U APYru, CBbp3aHW C HABOJHCHHATA U BAJICKUTC
OITaCHH SBJICHUSA U ITPOLCCU.

Hpyru aanowagmuu gakmopu, KOUTO HWMAT TONSAMO BIHUSHHE BBPXY OMNACHOCTTa OT
HAaBOJHEHHs, Cylla W TIOKapH ca nousume, 3eMHOMO NOKpumue u 3emenonzéanemo (H
poOMEHHTE B TsiX). [louBeHAaTa MOKPUBKA, B 3aBUCHMOCT OT TUIIA I0YBA, MCXaHUYHUS i ChCTaB,
a0COpOLMOHHMST ¥ WH(UITPAIMOHHMS ¥ KamaluTeT, peardpa I0 pa3iudeH HauyuH Ha
YCIIOBHSITA HA OBJIA)KHCHHE U M3IIAPEHHUE U YECTO CE OKa3Ba €IWH OT pelaBamuTe Gakropu 3a
HOBEJICHUETO HA CHCTEMAaTa IPH OMACHOCT OT HABOJHCHUE WM CYyIA, HApea C BAJICKHTE U
3aseceHocTTa. Te3n (hakTopu ca B OCHOBAaTa Ha peryialHoHHAaTa (YHKUUS Ha JaHamapTa u
KaranureTa My Ja OCHI'YpsiBa T.H. eKOCHCTEMHH YCIYTH, Ype3 KOUTO MOXKE Jla C€ HaMaJlid pHCKa
OT HAaBOJHCHHS W JPYTU TPUPOIHH OeICTBHsA. MHOrO BakHA B TO3M CMHCHI, € POJIATa Ha
TOPCKUTE €KOCUCTEMH U Ha BIIQKHUTE 30HM B PEUHUs OAaCCilH, KOUTO MMOBHIIABAT 3HAYUTEITHO
pPCTCH3UOHHMS KalaluuTeT Ha OaceliHa M pEeryJupar OTTOKa. PacTUTenHaTa NOKpPHBKA, H
0COOCHO TOPCKHUTE TEPUTOPUU UMAT CHINECTBEHO M MHOT'O BKHO M OJIATONPHUSITHO 3HAUYCHHE 32
(opMHpaHEeTO Ha MECTHHUS KJIMMAT U Ha BOJHHUTE PECYPCH, KATO JONPUHACAT 3a 3aJbpKaHe Ha
BAJISKUTE, 32 aTMOC(epHaTa BIaKHOCT U 1p. JlenbT Ha mapKkoBUTE 30HM B HACEIICHUTE MECTa
IIe ©Ma MHOTO CBIIECTBEHA PEryJallioHHa (YHKIHUS 110 OTHOIIECHHE Ha MOBHIICHUS PUCK 3a
3[IpaBETO Ha HACEIICHUETO MOPaIN eKCTPEMHH TEeMIIEPaTypH M TOIUIN BBJIHU.

Aumponozcennume ¢haxmopu, KaTo CTONAHCKaTa YCBOEHOCT Ha TEPUTOPHTA, HATMYHUETO Ha
KpUTHYHA WHGPACTPYKTYypa C HALIMOHAIIHO WJIM MECTHO 3HadyeHwue, AemMorpadcekus npodun Ha
HACEJIEHWETO B TPAHUIINTE HAa pe4yHHs] OaceiH, CbCTOSHUETO Ha CHUCTEMHTE 3a yIpaBJICHHE,
paHHO TIPEIYNPEXKIACHNUE U TTPSBEHITHS, KYJITYPHUTE OCOOCHOCTH W Harjacara Ha HAaCEJICHHUETO
110 OTHOICHUEC Ha pI/ICKa OT HABOJAHCHU, Ca (1)aKTOpI/I, KOUTO MOT'aT aa IMOoBHUIIAT WUJIN HAMAJIAT
B 3HAYMTEJIHA CTEMEH ySI3BHUMOCTTA U PUCKa OT MpupoaHu OeAcTBus. OcoOEHO BaXKHO € J1a ce
nma HpeI[BI/I)I HAJIM4YHUCTO HaA paBJ'II/I‘IHI/I BOJOCMH B l"paHI/IHI/ITe Ha 6aceﬁHa, TEXHUS BUN, 06CM,
TEXHHYECKa U3MPABHOCT, MOTEHIHAN 332 PETyIupaHe Ha OTTOKAa U KPUTHUHUTE TPAHHUIIM HaJ
KOUTO OMXa MOTJIM Jia MpeNieaT U Ja AoBeaaT 10 OeJCTBHE B Cy4ail HAa HaBOJHEHHUE, KAKTO U
KaranuTeTa UM JIa akyMyJIupar BoJia, KOSTO Jla Ce U3I0JI3Ba B CIyvail Ha MpeAn3BUKAH MOPaIn
3acyliaBaHe BOJICH CTpec. B erama Ha uaeHTudumpaHe Ha omacHOCTTa TpsOBa na Obaar
Ch3JaJICHN 0a3uTe JMaHHW 3a Te3W (DAKTOpPH Ha cpelaTa, KOUTO Ja IMOCITY)KaT 3a aHaJh3a Ha
VSI3BEMOCTTa M pUCKa. JIaHHWTE 3a NMPOMEHHUTE B 3€MEIOJI3BAHETO W 3€MHOTO IOKPHUTHE Ca
MHOTO Ba)KHA 4YacT OT Ta3W 0a3a JaHHW MMOPaJy IMHUPOKOTO UM TPUIIOKCHHE B MOJICIHTE 32
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CHMyJHpaHe W YNOpaBJICHUE Ha pUCKAa B peYHUTE OaceilHu, KpalOpeKHHUTE 30HU W
ypOaHU3UpaHUTE TEPUTOPHUH.

8. Onpe):le.lmﬂe Ha YyA3BUMOCTTA Ha B’Lﬂrapl/lﬂ OoT IosiBata Ha 6eI[CTBl/Iﬂ,
CBBP3aHU ¢ KIMMATUYHUTE MIPOMECHH

8.1. MeToau4yecKH MOIX0d

BbB BB3npuerus JJHCBO moaxon 3a olieHKa Ha yS3BUMOCTTa OT O€ICTBHS, CBBP3aHU C
IIPOMEHUTE Ha KJIMMaTa ¥ B3UMANKU MpPeBU] aHAIN3a Ha MPEIXOJIHUTE TEMH, [0 OTHOLICHHE
Ha Jgudicewyume cuiu 3a HapacTBaHE HA OMACHOCTTA OT KJIMMATHUYHUTE IPOMEHH, BB3MPUETUAT
KpUTEpPUH ca CIeHApUUTe 3a NMpoMmsHa Ha kiuMara mpenacraBenn B AR4 u AR5 na IPCC.
bearapus npuHauiexkn kbpM perumoHa Ha lOromsrouna EBpoma, KbIETO cCrOpel BCHYKA
MOJICJIM, TOCOKaTa HAa MPOMEHHUTE € SICHO HM3Pa3cHa KbM IOBHINABAaHE Ha TEeMIlepaTypara,
MOBUINIABAHE HA EKCTPEMHOCTTa Ha BaJCKUTE H TPOABDKHTEIHOCTTAa Ha OCE3BaJICKHHUTE
MEPUOAN U PECIIEKTHBHO HApacTBAaHE HA PHCKAa OT CYIIa, HABOJHEHUS W CBHII'BTCTBAIIUTE TH
OTACHU SIBIICHUS, KAaTO TOPEIIM BBIHH, MMOXKAPH, TPAAYIIKH, €po3us, cBiaduina u ap. Ilo
OTHOIICHUE HA HAMuUcKbm OT BCUYKHU TE3U 3aIllaxu, HAOIIOJACHUSTA MOKA3BaT, Y€ MPOMEHU B
CUMyJUpaHaTa OT MOJENUTE MOCOKa, Beue ce HaOmonaBar B beiarapus mpes mociaenHuTe Tpu
JECeTUIIETHs, KaTo O0coOeHO J00pe u3pa3eHW ca Te Mpe3 IMocjienHara aekana. Manku
M3KJIIOUEHHUSl MMa 3a OINAcHU sBIIeHUs 0e3 TPEHJ B OuyaKBaHaTa IMOCOKa, HO T€ C€ ABbJDKAT
MOBEYE Ha JIMIICATa Ha JaHHU U JI0OKA3aTEJICTBEH MaTepual 3a TOBa, OTKOJIKOTO Ha JIUTICaTa Ha
oracHocT OT Tax. [locta moOpe u3paseHa ChriiacyBaHOCT UMa U MEKAY MOCOKAaTa Ha N3MEHEHHE
B Temriepatypute (1901-2009) u cBbp3aHuTEe C TSIX MOTEHIMAIHUA OMAaCHOCTH, MAPKUPAHU U B
AR5 3a namus peruon (Tabnuna 4.6 u tadbauna 4.9 ot 1. 4 or obmara yact Ha Jokiana). [lo
OTHOIIICHHE Ha BaJIe)XHTE, KOoJeOaHUATa ca MHOTO TOJIEMU B JIBETE MIOCOKU U TOBA CHIIO € eIHA
WHAWKAIMS, Y€ TpsOBa Ja ce 0OYakBaT, KaKTO MOBEYE CYIIHU, Taka U TIOBeYE HABOJHEHHUS, KOUTO
IpU TOBA IIE€ Ca MO-MHTEH3UBHU U C MO-TEXKKH NocheAcTBUs. CbcmosiHuemo Ha CUCTEMUTE,
M3IIO’KEHU Ha Te3U BB3JCHCTBUS, € MOJI0kKEeHO Ha aHanu3 B CreruaiHaTta 4yacT Ha JOKIaaa u
pe3yaTaTUTE TOKa3Bar, 4e MOBEYETO CUCTEMH, MIOHACTOSIEM U B Osin3ko Obaerre (2016-2035),
ca B Kareropusra ,,yMepeHo yctoiuuBu”. Tpa0Ba na ce momueprae obaye, ye craBa Jyma 3a
€Ha MHOTO O0Ila, OPUEHTUPOBBYHA OIIEHKA, KOSATO Ce HYXKIae OT Mpelu3upaHe, KakTo IO
OTHONICHHE Ha MOA00pa HAa WHIWKATOPU, Taka W IO OTHOIICHHE HA TSIXHOTO H3MEpPBaHE H
MHTEpIIpeTHpaHe Ha 0a3aTa Ha JOCTAaThUYEH €MIIMPHUYEH MaTepual 3a aHAIM3 U 3a OMpeelisiHe
Ha MPAroBUTE UM CTOWHOCTHU, HaJl KOUTO YCTOMYMBOCTTA 3all04Ba J1a HaMaJjsiBa, a ySI3BUMOCTTa
na HapacTBa. ToBa ce oTHaCs ¥ MO OTHOIICHHE Ha MHIUKATOPUTE 32 aJalTAllMOHEH KalaluTeT,
KOUTO ca crelu(UYHH 32 OTACTHUTE CTOMAHCKH CUCTEMH U mojcucteMu. Omeosopvbm, KOUTO
TpsOBa Ja Aajie YIMpaBJICHHETO HA PUCKA, Kacae KOMIUIEKCA OT TMOJUTHKHU 32 CMEKYaBaHE Ha
BB3JICHCTBUETO, HAMAIIIBAHE HAa ySI3BUMOCTTA W PUCKA W aJalTHpaHe KbM IPOMECHHTE, a TOBA
ca mpo0JIeMH, KOUTO M3UCKBAT U3TPAXKIAHETO HA aJ[CKBATEH /1Al TAIlMOHCH KaITaluTeT.

Pasnmukara Mexmy OICHKaTa Ha YSI3BUMOCTTa KBbM TPUPOTHH OCJICTBUS 3a JajeHa
TEPUTOPHSI U OICHKATa Ha YA3BHUMOCTTa OT NMPHPOJHU OCICTBUS, CBHP3aHU C KIMMATHYHHUTE
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MIPOMEHH, € JIOCTa ChIIeCTBeHA. B mbpBHs CiIydail € JOCTAaThYHO Ja CE OLICHU ONACHOCMMA,
EeKCNOHUPAHOCIMA U Kanayumema 3a cnpassme ¢ bedcmeuemo, KOUTO ca W3BECTHU BEITHYWHH,
OTpe/IcNiecHH Bb3 OCHOBA Ha MPOABDKUTEITHH HAOMIONEHUS, peaTHu OOCKTH M SICHOTA IO
OTHOIIICHWE Ha HAJIMYHMs KamaruTeT. Bblpeku ToBa, Bce OIe HE € BB3MOXKHO J1a Ce
EJMMUHUPA PUCKBT OT TSAX U €KET0JIHO CTPAHUTE MOHACST TOJEMH IIETH OT HEOUYaKBAaHOTO UM
MIPOSIBJICHUE.

KoraTo Tpsi0Ba 11a ce oIieHu ysI3BUMOCTTa OT IPUPOIHU OCIACBUS KbM €IUH OBJCIT MOMEHT,
BbB BPEMEBH XOPH30HT OT HSKOJKO JCCETHUJICTHS, 3ajadara Ce YCJIOXKHSIBA 3HAUYUTEIHO IO
CJICTHUTE TIPUINHH:

1. Onacnocmma ce XapakTepu3upa OT pEATM3UPAHETO HAa KOHKPETHU CIEHApHH 32

MIPOMEHUTE B KJIMMATa M B COIMAITHO-UKOHOMHUYECKOTO pa3BUTHE HA TuiaHeTata. llpum
ToBa, paznnunute RCP cuenapuu, nopu 3a 6mu3kus BpemeBu xopu3oHT 2016-2035, ne
ca eKCTparoJiallid Ha CEeTallHUs KJIUMaT B OJU3KO OBjele, a MPEeAIooKeHHE 3a TOBa
KakBO OU ce CIy4yusio ¢ KiumaTa, ako ce cObaHe Hakod oT Te3u RCP cuenapum mpes
TO3H1 1epuo (T.4 oT olIaTa yacT Ha JOKIaaa).

2. UYyecmeumennocmma Ha CUCTEMHTE 0 OTHONIICHHE HAa KIMMATHYHHTE MPOMEHHU KbM
BpemeBUsl XOpu3uHT 2035 e nojx KpUTHUYHATA 3a CHUCTEMUTE, AaHAJIU3UpaHU B
cIielajHaTa 4acT Ha JOKJaja, HO TS € OTHOCHUTEIHO I10-BHCOKA 110 OTHOIIEHHE Ha
E€KCTPEMYMHUTE B TIOBEUETO CIIydal M CE OdYakBa Ja HapacHE IPAcTHUYHO B OBJeIIe,
cnopen RCP crienapuure 3a 2046-2065 u ocobeno kpm 2081-2100.

3. Aodanmayuonnusm kanayumem KbM €IWH OBJEII MEPUOJ 3aBHUCH B MHOTO TOJIIMa
CTEMeH OT COIUATHO-UKOHOMUYECKUTE YCIOBHS, KOETO O3HAauaBa, Y€ TOU ChHILO IIe €
ChOTBETEH JIOHSAKBJEC Ha 3aIOKCHUTE B CICHAPUHWTE BAapUAaHTH 3a COIMAIHO-
WKOHOMHYECKO Pa3BUTHE JI0 Kpasi Ha BEKa.

[Topaau Te3n 0cOOCHOCTH, OIIEHKATa Ha YSI3BUMOCTTAa KbM MPUPOTHU OCICTBHS, TIOPOJICHU

OT KIMMAaTUYHHTE TPOMEHH C€ W3BBPIIBA IOCPEICTBOM MOJCIMPAHE Ha W3CJICIBAHUTE
poriecu Ha 0a3ara Ha BB3MPUETUTE CIICHAPHH.

8.2. Ounenka Ha ya3BUMOCTTa Ha Bbiarapusi KbM NpUpPoOIHU OeICTBHS, CBbP3aHH
¢ KIMMATHYHHUTE IIPOMEHH.

Ys13BUMOCT OT NPUPOIHH 6eIlCTBI/IH Ha HAIMOHAJIHO HUBO

Ot aHaim3a B T.6 ¥ 7 OT o0OIIaTa 4acT Ha JOKJaJa CTaBa SICHO, Y€ KaKTO JaHHHUTE 3a
HpOMeHI/ITe B OIIAaCHOCTTA OT XI/IZ[pOKJ'II/IMaTI/I‘-IHI/I SABJICHUS U CB’I)p3aHI/ITC C TiIX HpI/IpOI[HI/I
OeJICTBHUS, TaKa M PE3YJITATUTE OT MOJICIIUTE 32 OIEHKA Ha OMACHOCTTA U B3MOKHHTE IIETH OT
HAaBOAHCHUSA N cyma 3a TepI/ITOpI/IﬂTa Ha B”I)J'Il"apI/IH, IIOKa3BaAT TCHACHIIUS KbM HapaCTBaHC Ha
Te3W CHOWTHSA, C OINpPENETICHH pa3jnuds B OTJEIHUTE PETHOHM Ha CTpaHaTa. B nmombiHeHHe
TpsiOBa 1Ja ce Mmoaueprae, 4e BEpPOATHOCTTA 3a HApAacTBaHE Ha MPOIBIDKUTEIHOCTTA H
WHTEH3WBHOCTTA Ha cymuTe B pernoHa Ha FOxna EBpoma kbM kpas Ha Beka, TpsOBa Ja ce
npreMa ¢ yMmepeHa Jo3a JoBepue, a Ta3u 3a MPOMEHUTE B dYecToTara M cujara Ha
HABOJIHCHUATA, JIOPU C OIIE MO-MAaJKO, MOPaH JIMICA Ha JOCTAThYHO JOKA3aTeJICTBA B Ta3H
MOCOKA Ha PETHOHAHO HOBO, @ M 3aIIOTO IETUTE OT Te3W OSJACTBUS CHITHO 3aBUCSAT U OT JIPYTH
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dakTOopy (HAMOWUTENTHM M OTBOJHHUTEIHM CHUCTEMH, CHCTEMH 3a PaHHO NpeAyNpexIeHHe,
HaJIMYUE WM OTCHCTBUE HA 3AIUTHU ITUTH, BogoeMmu u jip.) (SREX, 2012).

VY13BUMOCTTa Ha CTpaHaTa KbM PHCKA OT MPUPOIHU OEICTBHSA, B T.U. U TE3H CBHP3aHU C
KJIMMAaTUYHUTE IPOMEHH, 3aBUCU TIJIABHO OT YCTOMYMBOCTTa HA CHUCTEMUTE Ha TIXHOTO
Bb3/IeHicTBUE. Y CTOMUMBOCTTA OT CBOS CTPaHa, 3aBHCH OT YIPABJICHUETO Ha pucka. To TpsOBa
Jla € chboOpa3eHo C pa3Mepa Ha OMACHOCTTAa U C U3JIOKEHUTE Ha Bb3ACHCTBUETO CUCTEMH, a 110
OTHOILIEHHE HA pPUCKAa OT KIMMATHUYHUTE IPOMEHH, YA3BHUMOCTTAa 3aBUCH CHJIHO U OT
a/IalTAallMOHHMS KalaluTeT Ha BCUYKM HUBA Ha YNPABICHHE M KAaTO IUI0 OT MOJMTHKATa Ha
CTpaHaTa OTHOCHO YIIPaBJIEHUETO HA PUCKA.

Bearapus e anraxxupaHa ¢ U3IIBJIHEHHETO Ha JCHHOCTUTE 3a HaMajsBaHE Ha PUCKA OT
Oencreus kbM Pamkara 3a geiictBue ot Xwuoro (2005-2015). Ts e mpuera ot 168 crpanm,
yneHkd Ha O6equHeHnTe Hanuu, Ha CBeToBHAaTa KOH(EPEHIUS 32 HaMalsgBaHEe HA OeICTBUATA
B rpaa Xuoro, SAnonus mpe3 2005 r. B Hes ce momyepraBa HEOOXOAMMOCTTA OT IO-TACHA
Bpb3Ka MEXIY IOJUTHKUTE 3a YCTOMYMBO pa3BUTHE U IUIAHMpPAHE C IPEBEHUUATa MU
HaMaJsBaHETO Ha YysI3BUMOCTTa OT MnpupoaHu OexctBus. Habmsra ce ome U Ha
HE00X0MMOCTTa OT IOBMILIABaHE Ha KalaluTeTa HAa MHCTUTYLMUTE 3a CHpaBsHE C TAX Ha
BCUYKH HHBA. CHIECTBEHA € M POJIATA Ha JICHCHTPATU3AIMITa Ha YIPABICHCKHS TPOIEC U Ha
WHTETPUPAHETO HA MOJEIIUTE 3a aJanTHpaHe KbM KIMMATHYHUTE MIPOMEHH B IUIAHUPAHETO U
ynpaeinenuero Ha pucka (UNISDR, 2005). MOHHUTOPHHIBT 3a HW3IMBIHCHHUETO HAa TE3M
JNeMHOCTH HAa HALMOHAJIHO HUBO CE€ W3BBHPIIBA MOCPEACTBOM CHCTEMa OT MHIUKATOPH, BbH3
OCHOBa Ha KOATO CTPAHUTE WU3TOTBAT MEPUOJUYHO HAIMOHAJIHHU JOKJIAAM 3a Iporpeca UM B
u3bJIHeHHeTo Ha PamkaTa 3a neiictBue oT Xuoro. Bbrnpeku ye cTpaHata HM € IMOCTUTHAIA
HalnpeabK B M3IBIHEHUETO Ha MHOTO OT 3aJ0KEHUTE JEHHOCTH, BCE OIl€ MMa M MHOTO
001acTH, B KOUTO TaKbB HE € PErMCTpUpaH, CIOpe]l HallMOHAIHUS J0Kian 3a nepuona 2011-
2013 r. (Mol, 2013). Yact oT MHAMKATOpUTE 3a OIICHKA HAa M3MBIHCHUETO Ha Pamkara 3a
neiictBrue 0T X1Oro, ca BKIIOYCHU B TMPEIIOKCHUTE UHINKATOPH 3 OLIEHKA Ha YIPABICHUETO
Ha KJIMMaTU4HUS pUCK, mpemioxkenn ot Brooks et al. (2013). ITo3oBaBaiiku ce TJIaBHO Ha
Harnmonanuus poknaa (Mol, 2013), HO ¢bIllo U HA APYTrHd U3TOYHHUIM, IIE XapaKTepU3Upame
HAaKpaTKO BCEKU OT T€3U MHAMKATOPH, 32 J1a JoOMeM MpeAcTaBa 3a aJlanTalluOHHUS KalaluTeT
3a CIpaBsiHE C YSI3BUMOCTTa OTHOCHO PUCKa OT MPOMEHUTE B KJIMMAaTa B CTpaHaTa.

1. Paspabomenu cmpameeuu, npoepamu u Op., KOUmo 0a UHMePUpam pucka om
KAUMAMU4YHUMe NPpOMeHU 6 NIAHO8U OOKYMEHMU U OeUHOCMU, C8bPAHU C MAXHOMO
U3nvIHEHuUe.

To3nm uWHAMKATOp LETM Ja MOKaXe JJOKOJIKO Te3UW JOKYMEHTH ca aJpecupaHu o0
KJIMMAaTUYHUATE TIPOMEHHN B CHOTBETHHS UM KOHTEKCT. Pa3paboTeHnTEe HAIMOHAIHU CTPaTETUH
U TIPOTPaMU JIOCETa MMaT OTHOIIEHHWE KBM TO3H BBIIPOC, HO IO-9ECTO KOCBEHO, OTKOJKOTO
npsko. M3kmrouenue npasu HanmoHanHaTta ctpaTerus 3a ynpaBiIeHHE W Pa3BUTHE HA BOIHHS
CeKTOp, KBJIETO € MPHIOKEH aHalu3 Ha ONAacHOCTTa OT KJIMMAaTHYHUTE NpOMEHU. B
Hamuonannata mnporpama 3a HEOOXOAMMUTE MEPKM B YCIOBHATa Ha TEHIEHIMS KbM
3acymaBane (MC, 2001 r.), HaOens3aHUTE MEPKHU, JOKOJIKOTO Ca M3IMBJIHEHHU, Ca JTOTMPUHECITH
BeYe 3a IOBHUIIABaHE Ha YCTOWYMBOCTTa HAa CUCTEMHUTE KbM KIMMATHUYHUTE EKCTPEMYMH,
HarpuMep HaMaJsIBAHETO Ha Jieja Ha JIOMaKHMHCTBaTa C PEXUM Ha BOJOCHAOISBaHE, HO TS CE
HY)KJ]ae OT aKTyaJlM3upaHe U [JOMbJBAaHE B I[IOCOKa Ha pHUCKa OT Cylmla C Oorjiex Ha
POEKTUpPaHUTE MPOMEHHM B KiMMara Ha cTpaHata B ARD. Pa3zpaboreH € M mpoekT Ha
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Crpaterust 3a HamansBaHe Ha pucka ot Oexctus (2014-2020). Pazpaborena e Harnmonanna
nporpama 3a 3amuTta npu o6encteus 2014-2018 r. Pazpabotenu ca ome CrpaTernyecku IUlaH 3a
JICCTBUE 3a OMa3BaHEe HAa OKOJIHATA cpelia U Bb3cTaHoBsiBane Ha YepHo mope (2009). B mporiec
Ha pa3paborBaHe € u Mopcka crparerusi Ha P bearapus (2013). Te ca 3aabDKUTETHA U 32
BCUYKM CTONAHCKM cyOekTH. [leiictBa m HaunmonaneH muiaH 3a 3amuTa Ha HAcCEJICHHMETO.
M3neiasaBar ce JQupexktuBure EC 60/2000, EC 60/2007, EC/114/2008. B noBedeto cimydau,
PHUCKBT OT IOMEHUTE B KIIMMaTa He € 3acerHar B JocTaTb4Ha creneH. [1naHose 3a aelicTBue no
BpEME Ha KpU3M MMa Ha BCUUKH HMBA HA a/IMUHUCTPATUBHO YIIPaBJICHHUE B CTPAHATA.

2. Obxeam u Kauyecmeo HA KOOpOUHAYUAMA 6 O00IACMmMAa HaA YNpasieHuemo Ha
KAUMAMUYHUA PUCK MENCOY UHCMUmMYYuume, umMawjy OmMHouleHue KoM masu OeuHocm
(MuHUCMEPCMBa, ObPHCABHU A2eHyulU U Op.).

B MuHucrtepcTBaTa ChIIECTBYBAaT 3BEHA, KOMTO HMMaT OTIFOBOPHOCTTa Ja MOAIbPXKAT
MEXYMHCTUTYLIHATIHA KOOPAMHALUS 110 BpeMe Ha Kpu3H. YecTo Te ca TACHO crenuaiu3upaHu
B cdepara, B KoATO omepupar. TakuBa 3BeHa HMMa M Ha BCHYKH TEPUTOPUAIHO-
aJIMUHUCTPAaTUBHM HUBA, HO TAXHATa JAEWHOCT 3acsira XUJIPOKIMMATUYHUSA PUCK JTOTOJIKOBA,
JIOKOJIKOTO OTIOBApST 3a MPEBEHUMATA U CHPABAHETO ¢ OEACTBHS OT TaKbB XapakTep, a He IO
OTHOLIEHHME Ha TE3U 3aIljlaX{ B KOHTEKCTa Ha KIMMAaTU4YHUTE rpoMeHu. C BIM3aHe B CUia Ha
Hapenbara 3a ycrmoBusita, peaa W OpraHuTe 3a H3BBPIIBAHE HA aHAIW3, OLEHKA W
KapTorpadupaHe Ha pUCKOBETE OT OEJICTBHS BBHIIPOCHT 32 PHCKA OT KIIMMATUYHHUTE IPOMEHH €
3acerHar B Yn.4 (2), kpeTo ce m0oCcoYBa, Y€ aHAIM3BT U OIICHKATa Ha PUCKOBETE OT O€ICTBUS
ce U3BBPILBAT Bb3 OCHOBA M Ha MHPOPMALUSA 32 YA3BUMOCTTA Ha TEPUTOPUATA U 110 OTHOIIECHUE
Ha kinMatuyaute npomenu (B 6p. 84, 2012 r.). C Tta3u Hapenba TpsbBa na ce croOpa3saBar
BCUYKHM, KOUTO HMMaT OTHOUIEHHWE KbM YIPABIEHHETO M aHajh3a Ha pUCKAa OT IMPHUPOTHU
OencTBus.

3. @unancosu pecypcu 3a npogexcoare Ha epeKmueHo ynpasienue Ha KIuMamuyHus puck

U HAMANABAHE HA YAZBUMOCIIMA U Wemume.

brokersT Ha ['maBHa mupeknus "[lokapHa 6e3onmacHOCT U 3amuTa Ha HaceneHuero" ()]
[163H) He nomnpuHacs 3a U3rpaKIaHETO HAa HY)KHHS KaralMuTeT Ha CTpaHaTa 3a HaMaJliBaHe Ha
ySI3BUMOCTTa M pUcKa oT OenctBus. Bee nmak, u3nbianenuero Ha Jupextusu EC 60/2000 u EC
60/2007 e punancoso obesneueHo or MOCB.

4. Hueo na unghopmupanocm omHocHO KIUMAMUYHUA PUCK U NOO2OMBEHOC HA Kaopume

0a unmezpupam me3su 3HaAHUs 8 npoyeca Ha NIaHupane u ynpasieHue.

I'1 TIB3H pa3znonara ¢ HarmoHaneH onepaTUBeH LEHTHP, KOUTO CbOMpa M BCUYKHU JTAHHU
3a OMacHU ChOUTHS U OENICTBUSA, KaKTO M 332 pecypcHaTa CUTYPHOCT Ha CTpaHaTa, U Mojarnomara
JefHOCTTa Ha B3MMAIIMTE pEHIeHHs B YCIOBUA Ha Kpusu. [lupekuusrta pasmojiara c
WHTETpUpaHa cHcTeMa 3a ympaslieHne Ha kpusu, cucteMu RAMO u RODOS, Ilentsp 3a
CI'bTHUKOBA MH(OpMaLu 3a noxkapu u Ap. 0encteuss. Heo6xoaumMo € HaJM4HUTE pecypcH Jia
ObJaT TO-TSACHO CBBP3aHW C MOHHUTOPUHIA HA OIMACHUTE IOCIEACTBUS OT KIMMATUYHUTE
IPOMEHH 3a HalllaTa CTpaHa.

5. Cmenen 0o koamo ce u3n0136a KIUMAMUYHAMA UHGOpMaAyus 3a UHDOPMUPAHO
83UMAHE HA peuleHUs 6b8 6PB3KA C KIUMAMUYHUA PUCK, HA BCUYKU DASHUWA 6
obwecmsomo.

Joxnagute Ha MexaynpaBuTelcTBEHaTa €KCIIEpTHA Irpyna o U3MEHEHHe Ha KiIMMara ca

obmoxoctTeHu B MIHTEpHET Ha caiita Ha IPCC, kakTo 1 MHOTO JOIIBJIHUTEITHH PECYPCH, KOUTO
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MoraT Ja ObJaT M3MOJI3BAHM 32 Ta3W 1IN OT ChIus M3TOUYHUK. C OTBOpPEH JIOCTHII € U Oa3zara
JAHHU 3a IPUPOIHUTE OeICTBUS B cBeTa U B bbarapus Ha caiita Ha EM-DAT, kakto u Te3u 3a
bearapuss Ha caiita Ha HCHU. CBo0OomeH 10CTBII 1O METEOPOJOTHYHA M XHUAPOJIOKKA
uHpopmanus or HanmonaaHata mpexa 3a MoruTOopuHT Ha HUMX cbhe cBOOOIEH TOCTHI UMa
caMo 110 Meceunusi OrJIETHH, KOWTO c€ IMyOJHMKyBa PEJOBHO Ha caliTa Ha MHCTUTYTA, HO
JIAHHUTE B HETO C€ OTHACAT 3a MHOTO OI'PaHMYCH OpOH CTAaHIIMM W HE ca IpeJHa3HAYCHHU 3a
HAy9HH WA CTONAHCKM aHaJIM3d. ToBa CHJIHO OrpaHMYaBa M3II0JI3BAHETO HA TasH
uH(pOpMaIKs, KaKTO 3a HAy4YHH M OOpa3oBaTeNHH IEJIH, Taka W 3a WHGOpMHUpaHU OU3HEC
pemenus. B mpoekra Ha Crparerus 3a HamalsiBaHE Ha PUCKAa OT OCACTBHS CE MPEIBIIKIA
u3rpaxjaanero Ha HamuonaneH 1eHTbp 3a yrnpaBlieHHE Ha BOAUTE B peajlHO BpeMe, KOWTO aa
npenoctaBsi WHGOpMAIMs 32 XHIPOKIMMATHYHHUS PUCK B peasiHo Bpeme. LIeHTBphT 1Ie
MIPOTHO3UpPA B KPATKOCPOUHA, CPETHOCPOUYHA U JABJATOCPOUYHA MEPCIIEKTUBA BOJHUTE PECYPCH U
II¢ OLICHSIBA PUCKA OT HABOJIHCHUSI M 3aCyIlIaBaHE.

6. Uncmumyyuonanen xanayumem 3a 83umMane Ha peuieHus: 8 yCl08Us Ha HeCUypHOCH o

omHoweHue Ha Dvoewume NPOMEeHU 8 KIUMamd.

B crpanara pgeiictBa Hammonanna cuctema 3a paHHO MNpEAYyNpeKICHHE W OMOBECTSIBAHE
npu O6encTeus. Hanmie e puHaHcoB pecypc 3a He3abaBHA ITOMOIIL 32 HACEIICHUETO B CIlydail Ha
OeicTBME HA BCUYKM aJMUHHUCTPATUBHM HHMBA B CTpaHaTa, KakTo M B YUepBEeHUS KPBCT.
Wsrpazen e kanamuTeT 3a pearupaHe Ha BHE3AITHU KPHU3HU, HO HE U 3a IUIAaHUPAHE U B3UMaHE Ha
PEIICHHUS 32 CTOTIAHCKO Pa3BUTHE, ChOOPa3eHU C BB3MOKHHUTE MPOMECHH B KIIMMATa.

7. Ilybnuuno yyacmue 6v8 63UMAHEMO HA peuleHUs, Adopecupanu 00 YNpasieHUuemo Ha
pucKa om npomenume 8 Kiumamad.

B cwhoTBeTcTBHE ¢ M3MCKBaHUsATa Ha Pamkara 3a aelicTBHe OT XHOIO € Ch3JajcHa
Hannonanna murargopma 3a HamainsiBaHe Ha pucka oT OeactBusi B P bearapus, kosto ce
orjaBsBa oT MHMHHCTBbpa Ha BBTPEIIHUTE PAOOTH W BKJIIOYBA BCUYKH MHUHUCTEpCTBa, bAH,
BUK, BUTK, AOB, kakTo U mpeacTaBUTeId Ha OW3HECA OT YACTHHUS CEKTOpP, HO BCE OIIE
JNEHHOCTUTE HA Ta3W CTPYKTypa HE ca JI00pe CHHXPOHU3UPAHM C KOHKPETHU MEPKU 3a
HaMaJsiBaHE Ha YSA3BUMOCTTA KbM KIIMMAaTUYHUTE TIPOMEHH.

Ot HampaBeHMs Tperjie[] c€ BIXKJA, Y€ CTpaHaTa paslojiara ¢ HEMalbK YIPABICHCKU
KalaluTeT 3a CIpaBsHe C PUCKa OT MPUPOIHU OecTCBUA. B mpoliec Ha M3MIBIHEHNE ca BaKHU
MEXIYHApOJAHU WHHUIIMATUBU U AUpeKTUBU Ha EC, mensiy nopuiiaBane Ha yCTOWYMBOCTTA Ha
CTpaHaTa KbM pUCKa OT MPUPOAHU OEICTBUS, a APYTHU ca 3aI0KEHH B MpoekTa 3a CTpaTerusara
3a HaMaJsBaHE Ha PHCKa OT OeICTBUSA, HO BBIPEKH TOBA, KAMAlUTETHT 3a CIPaBSHE CbHC
crienu(PUYHUTE TIOCIEACTBUSL OT TMPOMEHUTE B KIWMara KbM MOMEHTa, € I0-CKOpO
HEe0OCMambvyeH.

W3rpaxmaaHeTo Ha aJanTallMOHEH KanalMTeT Ha HAIMOHAHO HHUBO, € CBBHP3aHO Mpeau
BCUYKO C HEOOXOJMMOCTTAa Ja C€ Ch3/JaBaT TMOJATOTBEHH KaJpHW, KOWUTO Ja TMpujarar
HAyYHOOOOCHBAaHU TOJIXOAM 3a YIpaBICHHE HA PUCKA OT KIMMATHYHUTE MPOMEHHU. Te3u
MOJIXO0U TpsiOBa Aa ce 6a3upar Ha pa3pabOTBAHETO W MPUJIATAHETO Ha Pa3IMYHU MOJEIH 32
MOBEJCHUETO HA CUCTEMMTE 3a PA3JIMYHU KIMMATUYHU CLUEHAPUU M IIMPOKO M3II0JI3BAHE Ha
BHCOKHM TEXHOJIOTHH 32 HAMUpaHE Ha alTepHATHBHU PEIICHHs] BbB BCUYKU CTOMAHCKU chepH.
Wupopmupanoctta Ha oOHIECTBOTO M OHM3HEca 3a NMPOMEHUTE B KJIMMAaTa U 3a pHCKa OT
MPUPOIHU OCJCTBUS, CBBP3aHU C TE3W MPOMEHH, € MHOTO BaKHA YacT OT U3TPAKIAHETO HA
aZlanTallMOHHUS KamaluTeT, HO TA TpsaOBa na ObJe WHTErpupaHa W BHbB BCUYKM HHBA Ha
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oOpa3zoBatenHus nporec. ToBa mie nage n1o0pa OCHOBa 3a XapMOHM3HMpaHE Ha JEHCTBUSATA,
CBBbp3aHU C MPUJIATaHETO HA CTPATETHH, KaTO Ta3M 3a HaMallsIBaHE Ha pUCKa OT OEICTBHS, 3a
aJlanTUpaHe KbM KIMMAaTUYHUTE IPOMEHH, HA IUIAHOBETE 3a YIPABJICHUE HA peuHuTe OaceiiHu
Y PUCKa OT HaBOJHEHUS U JIp.

BaxHo e n1a ce ocBo0oau JOCTBIIa HE caMO A0 IIbPBUYHA METEOPOJIOTUYHA U XUAPOJIOKKA
uHpoOpMaLKs, HO U Ja ce NOMYyJsApU3UpaT pe3ysaTaTUTe OT HAayYHUTE M3CIEIBaHMS B Ta3H
cdepa Ha 3HaHME. 3a HYXKAUTE Ha MPaKTHKaTa ca MPOBEICHHU U3CIIEABaHU 110 IpoOIeMHUTe Ha
cymure B crpanara ot Paes (2003), Anekcanapos (2005), KoneBa u Aekcanmapor (2007),
Anekcannapos (2011, 2011a) u ap. OmacHocTTa OT HaBOJHEHUs B bbiarapus e uscieaBaHa ot
I'epacumoB (1963), I'epacumor u 1p.(1980), Jdumutpor (1995), ®panmosa u ap. ( 2005),
Cantypmxusa u Ilankos (2005), Xpucro u Jlatunos (2005), I'eueB u boxwumosa (2005),
Aptunss u ap. (2005), Moxaes u Kupuiosa (2005), Croutusta...(2005), Croiiuea u JlaTHOB
(2005), Henxos u Hukomnosa (2006), Gergov (2006), Spasov (2006); Monev (2006), ITaxazos
u Cranuer (2007), Henkor (2007); Hukonosa u ap. (2007, 2008), Hukonos (2007a; 20076),
[IpenBapuTenHa OlEHKa Ha pUCKa OT HAaBOJHEHUs B IJIaBHUTE peyHU OaceiiHu Ha PenyOnuka
beirapuss — mMeronuka 3a OlLlEHKa Ha pUCKa OT HABOJHEHHUs, CHIVIACHO HM3UCKBAHMATA Ha
HupektuBa 60/2007/EC (2011), Huxonosa u Henxor (2012) u ap. IlybnukanmoHHara
AKTUBHOCT, KaKTO II0 OTHOIICHHWE Ha CYyIIUTE, Taka W MO OTHONICHWE Ha HABOJHCHUSATA,
[I0Ka3aBa M3BECTHa OOBBP3aHOCT C IEPUOJUTE, Mpe3 KOUTO Te3u OEACTBHS ca 3acerHalu
cTpaHata. beiarapckata HaydyHa OOIIHOCT MMa HEOOXOAMMHS KalauuTeT Aa Oble peajieH
HapTHHOP B YIPABJIEHUETO HA XUJIPO-KIMMATHUHUS PUCK.

OcBeH OT ajanTallMOHHMS KalaluTeT, YCTOMYMBOCTTa HAa Bb3JIEHCTBUETO HA MPUPOJHUTE
OeICTBHSI 3aBUCH CHUJIHO OT EKCIIOHMPAHOCTTa Ha TEPUTOPUATAa HAa ONACHU Bb3JCHCTBHUA,
ukoHomuueckoto pazsurue (bBII), nemorpadckus HaTHCK, Bb3pacToBaTa CTPYKTYpa U Jefia Ha
YSI3BUMHTE TPYIU OT HACEICHUETO, HHEKCAa Ha YOBEIIKO PAa3BUTHE U JP.

CpeanoroguimHuaT 6poit Ha HaceneHuero B bearapus kbm 2012 1. e 7 305 888 nymiun, karo
rpajackoTo HacesneHue € 5 316 384 n., a cenckoro e 1 989 504 n. [lemorpadckusiT HaTUCK ce
OYaKBa Jia HamMassBa Mpe3 cleaBaniuTe necetusneTus, kato kbM 2060 1. ce odyakBa OposT Ha
HaceJleHueTo fa e Mexay 5 792 819 u 5 173 546 1., B 3aBUCUMOCT OT BapHaHTa Ha pa3BUTHE, 3a
KoifTo e HanpaBeHa nporuo3ara Ha HCU (2013). ITapanenHo ¢ ToBa 111e HapacTBa KOepHUIIMEHTa
Ha BB3pacToBa 3aBUCUMOCT Ha HaceneHuero (Purypa 8.1). Bapuanr | (ueneBu), ce ompenens
KaTO pealuCTUYeH M € choOpa3eH ¢ HOpPMaTHBHMTE M3MCKBaHUS Ha EBporeiickus cbro3 3a
JeMOrpa)CcKOTO M COLMATHO-MKOHOMMYECKOTO pa3BUTHE Ha cTpaHuTe wieHku. Bapuant |l
(OTHOCHTETTHO YCKOpSIBaHE) TpEAroiara, 4e IeMOrpaCKOTO pa3BUTHE IIE TMPOTHYA IPH
0J1aronpusATHU COLIMATHO-UKOHOMMYECKH Tpoliecu B cTpaHara. Bus Bapuant |1l (otHOCHTENHO
3a0aBsiHEe) Pa3BUTHETO HAa HACENICHHETO € MPOTHO3MPAHO NPU XUIOTE3W 3a HEOIArompusTHH

COIMATTHO-UKOHOMHUYECKH Tipoliecu Ha ctpanata (HCU, 2013), Tabnuma 8.1.
Ta6smma 8.1. [Iporuosa 3a n3MeHeHUETO Ha AeMorpadcekus HaTuck B mepuoaa 2015-2060r.

L 2015 2020 2025 2030 2035 2040 2045 2055 2060
| 715981 651921 | 631145 | 611552 | 592926
9 | 6950436 | 6734989 7 4 6 7 | 5567060 | 5384040
1 717149 665777 | 650152 | 635542 | 621592
9 | 6994911 | 6823688 7 2 3 7 | 5938897 | 5792819
i 715421 645045 | 621650 | 599498 | 578438
3| 6928843 | 6691178 4 0 5 2 | 5376290 | 5173546

(U3ztounuk: HCH, 2013)
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®urypa 8.1. VzameHenne Ha KoeHIMEHTa HA BB3PacTOBa 3aBUCUMOCT Ha HacejeHuero B buarapus (2015-2060
r,) (HCH, 2012)

Koedunmenthr Ha  BB3pacToBa  3aBUCHMOCT  OTpa3siBa  OTHOMICHUETO  MEXKIY
HETPYJIOCIIOCOOHOTO HACEJICHHE CHpsMO TpyaocnocoOHoto. M B Tpute BapuaHTa Ha
MPOrHO3aTa 3a HACEJICHUETO CE OYaKBa TO Jia HaMaliaBa, a KOC()HUIIMEHTHT HA BBH3PACTOBA
3aBUCHUMOCT Ja HapacTBa. ChUueTaHUETO Ha TE3U JBE TCHICHIUH JONPHUHACSA 3a MOBUIIIaBaHE HA
ySI3BUMOCTTa KbM MPUPOAHU OEACTBHS, 3aI0TO MOBEYE XOpa IlIe ce HYXIaiAT OT MOMOIII, 3a J1a
Ce COpaBsT C MOCIEACTBHUATA OT E€KCTPEMHHU CUTyauud U Kpu3u. ChCpenoTodaBaHETO Ha
HACEJIEHUETO B IPaIOBETE, CHIO € CUTHAI 3a MO-ToJisiMa YSI3BUMOCT Ha TpajioBeTe B CiIydail Ha
OencTBUS, MOpPaAN KOMIIAKTHUTE TPYNH HaceneHue B TsaX. OT npyra crpaHa, HaMasiIBAaHETO Ha
HACeJCHUETO B cejlaTa M TMOBUIIEHHUS U Ha BH3PACTHOTO HACEJICHHE B TAX, Ipearosiarar
HEJIOCTHT Ha KamaryTeT 3a YIpaBJIeHne Ha PUCKA B T€3U PETHOHM.

Crpanara e B rpynara crpanu ¢ Bucok Munekc Ha yosemko passutue (MYP) (0,782) o
nauuu 3a 2012 . (UNDP, 2013). Ctpanara e Ha 57-M0 MsCTO B chuchKa oT 185 crpanu, 3a
KOUTO € M3YUCIIEH UHJEKCHT. TON M3MepBa KOMILUIEKC OT MOKa3aTeN 3a MPOAbIIKUTEITHOCTTA
Ha >KMBOTA, TPAMOTHOCTTa, OOPAa30BaHMETO W CTaHAapTa Ha KHUBOT, MPEACTABEH KaTo
€CTeCTBEH JIOTapUThM OT OpYTHHS HAIMOHAJEH [OXOJ Ha TJaBa OT HACEJCHHUETO B
ChOTHOILIEHWE C TOKyIaTelHara My CcHocoOHocT (mo HoBara Mertoguka ot 2010 r.).
[TokazaTensT € ¢ TpeHJ Ha HapacTBaHE Npe3 TOCIEIHUTE TPU TOIWHU W € HHAMKATOpP 3a
OTHOCHUTEJIHA YCTOMYUBOCT IO BKITFOUEHUTE B HETO IMOKa3aTeNH.

JloOBp opueHTHp 32 YSI3BUMOCTTA Ha CTpaHaTa MO OTHOIICHHE HAa PUCKA OT MPUPOIHU
OenctBus e panrsT u crnopen CBeroBHus puck uuaekc (CPU). Toit e paspaboren ot
HNuctutyTa 1o CUTYpHOCT Ha OKOJIHAaTa cpefna U xopara kbM YHuBepcurera Ha OOH u ce
u3uucIisBa 3a 173 cTpaHu B cBeTa, 32 KOUTO UMa CBOOOJICH JOCTHII 10 HEOOXOAUMHUTE JaHHH. B
nocneanust qokman ot 2012 r., UHAEKCHT BKIOUBA MH(pOpMAIMS BedYe U 3a aalTalliOHHUS
KamaruTeT, a He caMo 3a KarnaluTeTa 3a cipaBsiHe ¢ 6encteusta. KbM rpynarta Ha OencTBusTa,
o OoTHOIIeHHe Ha KouTo ce m3uucisiBa CPU (3emerpecenusi, Oypu, HABOJHEHHS U CyIa), €
BKJIIOYEH M PUCKA OT MOBUIIABaHE HA MOPCKOTO HUBO. CTolHOCTUTE MYy Bapupat oT 0 1o 1 niun
ot 0% no 100%. NuauBuyalTHUTE HHAEKCH 32 €KCTIOHUPAHOCT, YYBCTBUTEIIHOCT, YSA3BUMOCT U
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KamaiuTeT ca IPyNUpaHu B MET KJaca: MHOTO BHCOK, BUCOK, YMEPEH, HUCHK U MHOTO HUCBHK
(World Risk Report, 2012).

Excnonupanocmma Ha CTpaHUTE ce OIEHSIBA KaTO cymMara OT CTPEIHOTOIUIIHUAT OpOid
Ha XOpara, 3acerHaTH OT 3eMeTpeceHus, Oypu U HaBOJHEHHUs, CyIla U MOKaYBaHE HA MOPCKOTO
HUBO Ha rwiomy ot 20 km?, u Oposi Ha HAceJIEHWEeTO B CTpaHaTa. YecToraTa Ha SBJICHUATA CHILO
€ B3eTa MpeaBul.

Yyecmeumennocmma ce OIEHsIBA Bb3 OCHOBA Ha JIaHHM 3a OOIIecTBEHaTa
UH(PPACTPYKTYypa, YCIOBUATA HA KUBOT M XpaHEHE, HUBOTO Ha OEMHOCT (51 HA HACETICHUETO
npexwuBsiBaiio ¢ 1,25 $ 1HeBHO), 11 Ha ySI3BUMHTE TPYIHU OT HacesjaeHueto (mox 9 u Hag 75
rogunan), bBIT Ha rinaBa oT Hacenenuero u Apyru oomro 28 unmukatopa (World Risk Report,
2011).

Kanayumemvm 3a cnpaesane c OeACTBUSITA c€ OIEHSBA IO TIOKA3aTeld KaTo
yIpaBieHUE, CUCTEMHU 3a MPEBEHIUS U PaHHO NPEIyNpeXJEeHUE, MEIULIUHCKO OOCITyXKBaHe,
collMajHa U MaTepualHa 3alluTa Ha HACEJICHHUETO.

Aoanmayuonnuam xanayumem ce ONpeAeNs B ABITOCPOYEH IUIaH, [0 OTHOIICHHUE Ha
OYaKBAHHUTE ObJICIIN Bb3ICUCTBUA U KallallUTET 3a CIIPaBsSHE C KIMMAaTUYHUTE TPOMEHHU.

Vaseumocmma ¢ QyHKIHS HAa €KCIIOHUPAHOCTTA, YYBCTBUTECIIHOCTTA M KaIlallUTETa 3a
CIIpaBsIHE WJIU aJalTAIllMOHHUS KallalluTeT Ha CTPpaHaTa.

Panrst Ha Hamata ctpana cnopen CPU e 118-tu ot 173 cTpanu, BKIIOYEHH B aHAIM3a.
KonkoTro mo-mambk € paHrbT, TOJKOBA IMO-TOJsIMA € YSA3BUMOCTTa Ha CTpaHaTa CIPsIMO
OCTaHAJINTE, BKIOUEHU B orleHKara. CTOHHOCTUTE Ha 0oO0mMs puck uHuekc (4,56%), KakTo U
Te3W Ha MHJAeKca 3a 4yyBcTBUTETHOCT (16,90%), 3a HeOOCTUI Ha KamalWTeT 3a CIpaBsHE C
oencrusaTa (59,31%) u HegocTur Ha amantanvoHeH kananuteT (41,11%), mocTaBsAT cTpaHara
HU B 30HATa Ha CTPAaHUTE C HUCHK PHUCK KIIAC, KaTO camo MO OTHOIIEHHE Ha eKCIIOHUPAHOCTTa
(14,74%), bbarapus € B 30HaTa Ha CTPAHUTE CbC CPENEH KJac M PECIEKTHBHO, MOBUILIEHA
EKCIIOHMPAHOCT Ha BB3JICUCTBUETO Ha OencTBusiTa. Pa3bupa ce, paHKUpaHETO HA CTPAHUTE 11O
TO3M HMHJEKC € J0CTa YCJIOBHO M TOBa JHMYM MHOTO JOOpe, aKko CHIOCTAaBUM HWHJIEKCA,
Harpumep, camo crpsimo crpanute or EC. Mscroro Ha bwarapust cnipsmo crpanute ot EC
(27), umoc Hopeerus, Ucnanaust u HIseiinapusi, e ciaen Kpancrteo Humepmanaus, I'bpius,
Pymbuust, Yurapus u Utanusa. Beuuku octaHanyu cTpaHu ca Mo-Majiko YS3BUMH MO OTHOIICHHE
Ha pucKa oT npupojaHHu Oencteus or bearapus (durypa 8.2). Kakro ce Buxna or ¢urypara,
brearapust ce Hapexaa HEMOCPEACTBEHO ciel PyMbHUS 10 HEJOCTUT HA KalalUTET 3a CIIPaBsSHE
¢ OencTBuUsATA, 110 HEIOCTUT HA aJJaNTallHOHEH KamaluTeT, KaKTO U MO MHIEKC Ha ySI3BUMOCT.
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®urypa 8.2. CseroBer Puck Uunekc va ctpanute ot EC (27) u Hopserus, Ucnanaus n [lBetinapus (Munekc:
WRI - Puck; E- Excnonmpanoct; V- Vsaszeumoct; S- YysctBurennoct; CC —Kamanuter 3a cmnpassae; AC-
Ananrrartmones kanaruret) (World Risk Report, 2012).

Ya3BUMOCT KbM NPUPOAHH O€JCTBHSA HA CEKTOPHUTE B ObJIrapckaTa HKOHOMHKA

[Ipuponnure OencTBUS 3acTpallaBaT >KMBOTAa Ha XopaTa M HaHAciAT TOJIEMHU
MKOHOMHYECKH LIETH Ha NMPOMHUIICHATa, TPAHCIOPTHATA M COLMAIHATa MHPPACTPYKTypa B
HACEJICHUTE MECTa, KaKTO M Ha 3eMeAeNCKuTe 3eMHu. HeOnarompusTHUAT e(pekT OT TAX ce
u3pazdBa M B UHAUPEKTHUTE 3aryOM OT E€NUJAEMHM, HApyUIeHM KOMYHUKAILIUH,
eHeprocHadAsBaHe, 3ary0a Ha CEJICKOCTONAHCKAa W MpOMUIILIeHa mpoxykuus u ap. Lllerure
3aBUCAT TJABHO OT CTENEHTa Ha ONAacHOCT U OT YYBCTBUTEJIHOCTTAa U YSI3BUMOCTTa Ha
CHUCTEMHUTE 10 OTHOILIEHHE Ha Bb3JeicTBuero. Tabnmua 8.2. naBa mpeiacraBa 3a TOBa, KbM
BB3JICHCTBUETO HA KOU OINACHU SIBJICHUS €A YyBCTBUTEIHHU HAKOM OCHOBHU CTOIAHCKHU CEKTOPU
B bbarapus. Bpwikara Mexay sBICHHMATAa U CTOMAHCKUTE NEHHOCTH MOXe aa ObjJe KakTo
Ipsika, Taka W KOCBEHA, HO HE3aBUCUMO OT BUAA W, BB3ACHCTBHETO BOAM 1O HIKAKbHB
HEeOJIaroNpHsITEH U3XO0J] 32 0Tpachia. Bceku ceKTop € UyBCTBUTENEH KbM CPETHO 5-6 sBIEHUS,
C M3KJIIOYEHHE Ha E€HepreTHKara, KbJeTO MMa YYBCBUTEIHOCT KbM IMO-MaJIKO OT TsX. [lourn
BCUYKHU CEKTOPH Ca UyBCTBUTEIHU KbM €KCTPEMHHU TeMiiepatypu (9), HaBogHeHus (8), Oypu u
CUJIHU BeTpose (8).

Tabonauua 8.2. ExcrnonupaHocT Ha CTONAHCKUTE cHCTeMHU B bbirapus Ha Bb3IEHCTBUETO Ha ONACHU
XUJIPOKIMMATHYHU SIBIICHHS
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= A = c B £ £
) ) 8 g = 3) L
= o o o S I3 =
3 & 2 2 o & = [ ST = =
= = =] = £ 5] = (=% = o 5] = B
3 Q 3 3) < = Q o H = = T 5
() [<I-] S =z = >4 o = = Q Q 1) 2 L5
S £ 2 < 2 = s o = 9 = 8 = @ 9 % D
g o S g5 SR 5 5 S (=3 = o = 3] 15 = = o5 o
8 g s S g e g8 g 2 & g | 2 & 5 25 3
O OS5 |5 |mg | & 52 = OE | @ 5 = a8
ExcTpemuu
TEMIIepaTypH X X X X X X X X X 9
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ExcTpemuun
BaJIEXKHU X X X X X X 7
Cyma

X X X X 6
Hasognenus

X X X X X X X 8
T'pamymxu 4
X X X

I'ppMoTEBHYHM
Oypu X X X X X X 7
Tloxxapu

X X X X X X 6
CHexHH Oypu U
CHETOHaBSIBAaHMS X X X X X 5
CHJTHH BETpPOBE

X X X X X X X 8
Bbpoit  sBnenus
/cexTop 5 5 9 4 6 5 5 5 7

OcBeH TE3U O6HII/I OLICHKH, 3a CBIICCTBYBAIllaTa BPBb3Ka MCIKAY OIIACHUTC SABJICHUA U

CTOMMaHCKUTE CCKTOPHU, B CHGHI/IaHHaTa 4acCT Ha JOKJIada, BCCKH CEKTOP € OLCHCH U 10 CUCTCMa

OT MHJIMKATOPU 32 YYBCTBUTEIHOCTTa MY KbM OBJACHIUTE MPOMEHH B KIMMaTa BbB BPEMEBUS
xopu3oHT 2016-2035 (mpomsiHa B cpefHaTa TeMIiepatrypa CIpsiMo KOHTpoNHUs nepuoi 1960-
1990, nmpomsina BBB Basexute (%) cOpsMO HOpMaTa 3a ChLIUS MEPHOJ W MPOMSHA B

OYaKBaHHUTE eKCTpeMHH crouTHs) (Tabmumna 8.3).

Taﬁ.lmua 8.3. I/IHZ[I/IKaTOpI/I 34 YYBCTBUTCIIHOCTTA Ha CTOMNAHCKUTC CCKTOPHU KbM KIMMATUYHUTC MPOMCHHU H

CKCTPEMHUTE C'I)6I/ITI/I$1, CBBbp3aHH C TAX.

CekTop

Nuauxkaropu

CeJICKO CTOIIAHCTBO HpOJ.‘[”bJ‘DKI/ITeJ'IHOCT Ha BEreTalluOHHUA MIEPUOT

Arpodenonorus

3acymaBaHe

W3uckBaHe KbM HarosiBaHe

Jlo6uB OT KyNnTYpHUTE

HamansgBaHe Ha KaueCTBOTO Ha MPOAYKIUATA

PasnpocTpaHeHie Ha CEJICKOCTONAHCKH BPEANUTEIH, OOJIECTH U MJIEBEIH
YcIIoBUS 3a OTTIIEKIaHE HA CEIICKOCTOIIAHCKU KUBOTHH

ropc](o CTOIIAHCTBO buonoruuna OPOAYKTUBHOCT

Bbuonornuno pazHoobpaszue
Hoxapu
KanamureTn (BpeauTesn U MaTOreHN)

Cekrop ,,Boaun”

KonnuecTBo Ha MOBBPXHOCTHU BOJIU
KonunuecTBo Ha nmoi3eMHH BOAU
KauecTBo Ha BoauTe

3acymiaBaHe

HaBognenus

[ToBuiIaBaHe Ha MOPCKOTO HUBO

BoaHo cTomaHcTBo BonocnabasiBane 3a THUTEHHO-OMTOBH HY)XIW /TMOANOYBEHH W TEYAITH

MOBBPXHOCTHHU BOJIN/

BonocuabasBane 3a MUTEHHO-OUTOBU HYXIH /BOOB3EMaHE OT SI30BUP/
HanosiBaHe B 3eMeeUeTo /IIOAIOYBEHH U T€YAIH IIOBBPXHOCTHU BOIH/
HanosiBaHe B 3eMeeTueT0o/BOIOB3EMaHE OT SI30BUP/

PuboBBACTBO, BOJICH CITOPT, BOJOIMON HA )KUBOTHU U JIP.

Wupyctpust 3a TPOW3BOJICTBO M OXJAXKIAHE/TIOJIIOYBCHH W TEYAIIH
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MOBBPXHOCTHH BOIH/

Wupyctpust 32 mpOU3BOJACTBO U OXJIaXKIaHE/BOIOB3EMAHE OT SI30BHP/
Xunpoenepreruka /BEL] ¢ roauiiHo (MHOTOTOMIITHO) peryiupaH ooemM
Oxnaxmane npu AEL] ,, Kozmomyii”

Oxnaxmane npu TEL] ¢ oxmaaurenen baceitn

Oxnaxnane npu TEL] Ha Tewamu Bogu

Bonen Tpancniopt, KpaiOpesKHU 30HU

I'pancka cpena

TepuTopus ¢ BUCOKO 3aCTpOsiBaHE OT KOMIUICKCEH THUII
TepuTopHs ChC CPEHO BUCOKO 3aCTPOSIBAHE
TepuTopus ¢ HUCKO 3aCTpOsIBaHE

WHaycTpuaiHu 30HU

Tepuropus 3a o3eJieHBaHE U peKpeanus

Teputopus 3a o0LIecTBEHO 00CIYKBaHE

Enepreruka

Tomnoenexrpuuecku nentpanu (TELL)
BUO TEL]
ATtomuu enktpuyecku nenTpanu (AELL)

Bonnoenexrpudecku Emextponentpanu (BELL)

Batepuu enextpouentpanu (BsELL)
®orosonranunu Enexrpouentpanu (PEILL)
[Moncraniy, BE3AYIIHU €IEKTPOIPOBOIH
(cucTeMHH U pa3npeneTUTETHH)

[ToazeMHM eneKTpOrpoBoaAH (KaOETHHM)

Tpancnopr

Keme3ombpTeH

Bonen, BpTpentan 6aceitHu
Bonen- mopcku

Bob3nyuien
TpwbonpoBOaCH

Crpourescrao u
uHpacTpyKTypa

JKunuimHo cTpouTencTBO- HOBO CTPOUTEIICTBO
JKUNUIHO CTPOUTEICTBO-PEMOHT U MOAIPHKKA

Hexunnumrao CTPOUTEIICTBO- HOBO CTPOUTEIICTBO
Hexumunizno CTPOUTEIJICTBO- PEMOHT U MOAAPBIKKA

Fpa)KJIaHCKO CTPOUTECIICTBO- HOBO CTPOUTEIICTBO

I'paXk1aHCKO CTPOUTEIICTBO-PEMOH U ITOAPBKKA

Exocucremu

Tunose eKocUCTEMHU:
Ypbaunusupanu
3emenencku
TpeBuctu

I'opcku

Xpacranaqau

Psinka pacturencHoct
Brrpennu BiaaXkHU 30HU
Pexu u e3epa
Kpaiimopcku
Mopcku

3apaBe

HpeKI/I e(beKTI/I Ha MHOT'O BUCOKHUTE 1 MHOT'O HUCKHU TEMIIEPATYPHU
Diarhoea
HenoxpanBane
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KpaiibpexHu 1 BETPEUIHH HABOJHCHUS M CBIAYHINA
BekTop npeHocumu 0onecTH: Manapus
Jlpyru BeKTOp MpeHOCUMU OOJIECTH

Typuszsm Bpoii TypucTH 1 peanuzupaHu HOIYBKH Npe3 JIATOTO

Bpoil TypucTu u peanu3upaHu HOLUIYBKH IIpe3 3UMaTta

Bpoii TypucTu 1 peanu3upaHu HOLUTYBKH Npe3 MPEXOJHUTE CE30HU
3aeTocT Ha HaCTaHUTENHaTa 0aza

CpeneH npecToii Ha TOCETUTEINTE

3aerocT Ha paboTHATa pBKa B TypHU3Ma

Bogonomn3sane

Pasxon Ha eneprus

IIpuxonu oT TypuzMa

Pesynrature OoT ekcrepTHaTa OLIEHKAa HAa MHAMKATOpUTE ca 0000meHn B Tabnuma §.4.
W3uucnenusar unoexc na yszeumocm (¥Y) (T. 5 or oOmara yacT Ha JOKJIajaa) MOKa3Ba, 4e C
OTHOCHUTEIIHO MO-HHUCKA YCTOMYMBOCT KbM NPOMEHHUTE B KiiMMaTa ca BogHUAT cektop (0,41),
cinenBaH oT cenckoro crtomaHctBo (0,42), typusma (0,44), crpoutencrso (0,47), BOAHOTO
cronancTBo (0,51), exocucremure (0,51), tpancrnopra (0,53), eneprerukara (0,63), 3mpaBe
(0,66), rpancka cpena (0,87). Ilpu croitHocT 1 cucremara € MakCMMalHO YCTOWYMBA Ha
CBHOTBETHOTO BB3zckicTBHE. ExcriepTHaTa OleHKa 32 BCHUKH CEKTOPH €, Y€ adanmayuoHHUusm
kanayumem € ,HenocrarbueH” (3). YsI3BUMOCTTa KbM INPOMEHMUTE B memnepamypama Ha
BB3/1yXa BbB BpemeBus nuamna3zon 2016-2035, e naii-Bucoka 3a cexrop Boau (0,37), cinenad ot
cekropute ceincko cromaHcTBo (0,41), typussm (0,33), exocucremu (0,53), CTpOUTENCTBO
(0,56), 3apase (0,66), Tpancnoprta (0,72), Bognoto cronmancTBo (0,74), rpancka cpena (0,72) u
enepreTuka (1). YsI3BUMOCTTa 10 OTHOIICHHWE HA MIPOMEHUTE BBB Bajledcunie € Hal-royisiMa B
cekropute TypuszbM (0,39), cencko cromanctso (0,42), Bogno cromanctBo (0,44), Tpancnopt
(0,50), Bogu (0,55), 3npase (0,66), exocucremu (0,70) u enepreruka u crpoutenctso (0,78).
VYS3BUMOCTTA 10 OTHOIICHHUE HA eKCmpeMHume s61eHusi 1 CBbpP3aHHUTE C TAX OCeICTBUS, € Haii-
Bucoka B cektop cTtpoutenctBo (0,33), Boau (0,37), cimenBaH OT CEJICKO CTOMAHCTBO H
exocuctemu (0,41), Tpancnopt (0,44), Bogao cromanctBo (0,48), enepreruka (0,47), 3npaBe
(0,66) u TypussM (1). C u3kiIrOYeHHE Ha 3paBHATA CHCTEMa U TypH3Ma, BCUUKH OCTaHAIU
CEKTOPH MMOKa3BaT MOBHUINIEHA YA3BUMOCT [0 OTHOIICHHE Ha ekcTpemymure (Tabnuia 8.4).

Taoauua 8.4. VHeke 3a ysI3BUMOCT HA CUCTEMHTE KbM KiUMaTHuHKUTE poMenu (2016-2035)
(T-temmeparypa, P-Banexu, Ex -ekcTpeMHU cOUTHS, Y -YA3BUMOCT).

CexTop AT °C AP(%) Ex Yy
CeJICKO CTOIIaHCTBO 0,41 0,42 0,41 0,42
I'opcko cTonaHCTBO - - - -
Cexrop Boau 0,37 0,55 0,37 0,41
Boano cronanctso 0,74 0,44 0,48 0,51
I'paacka cpena 0,72 1,33 1,44 0,87
Enepreruxa 1,00 0,78 0,47 0,63
Tpancnopt 0,72 0,50 0,44 0,53
Crpoutencto H 0,56 0,78 0,33 0,47
WHpacTpyKTypa
Exocucremu 0,53 0,70 0,41 0,53
3npase 0,66 0,66 0,66 0,66
Typuzsm 0,33 0,39 1,00 0,44
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3a HIKOU CHUCTEMH, MHACKCHT Ha YA3BUMOCT HE Ce€ OKa3a MOJXOAAlla MspKa, MOpaau
J0CTa HEEJHO3HAYHOTO BB3JCHCTBHE HA KIMMAaTHYHUTE MPOMEHH BBPXY CHOTBETHHUS CEKTOP.
Hanpumep, MHOro € TpyAHO Ja ce KaXXe KOW 3ApaBHU NpoOJeMH ca TNPOBOKUPAHU OT
KJIMMaTUYHUTE MPOMEHHM, 3alIOTO IMOYTH BUHArM MMa W JAPYrd (PakTopu, KOUTO OKa3Batr
BJIMSTHUE, KAaTO XPOHUYHU 3a00sIBaHMs, HE3JAPABOCIOBEH HAUYMH Ha XKUBOT U T.H. [lonoben
npo0iieM UMa U 10 OTHOIICHHE Ha TOPCKOTO CTOMAHCTBO U YA3BUMOCTTA Ha MOYBHTE, MOPAAU
roJIsIMOTO BUJOBO pa3zHOOOpasue W pa3iuyHusi ePeKT, KOUTO MPOMEHUTE B KIMMaTa UMaT BbB
BCEKM KOHKPETEH CIIy4ail, KaKTO U TOPaH MO-TIPOIBIIKUTEIHOTO BpeMe, KOETO € HE0OX0IMMO,
3a J1a ce MPOsIBU BB3ACUCTBUETO BbPXY T€3H CUCTEMHU. BbIpeku ToBa, pe3ynaTuTe moka3par, 4e
MOBEYETO OT CUCTEMUTE Ca OT ,,MHOTO YCTOMYUBU 10 ~yMEPEHO YCTOWYUBU IO OTHOILICHUE
Ha OYaKBAaHUTE NMPOMEHM B KiiMMarta KbM nepuoaa 2016-2035 roguna.

HeoOxomuMo e mpeumsupaHe Ha BKJIIOYEHHTE HMHIUKATOPH 32 OICHKa Ha
YYBCTBUTEITHOCTTA U YSI3BUMOCTTa B CEKTOPUTE, KAKTO U JIOMBIHUTEIHU H3CICABAHUS U
MoJIeJIMpaHe Ha MPOILIECUTE 3a OMpefelisHe Ha MParoBUTE€ CTOWHOCTH, HaJ KOUTO T€ HOCST
uH(poOpMalMs 3a YCIOBHATA, IPU KOUTO CHUCTEMHUTE IPEMHUHABAaT OT CHCTOSHUE HA HIKAKBa
CTENeH Ha YCTOMYUBOCT B CHCTOSIHUE HA YSI3BUMOCT KbM KJIMMATHUYHHUTE MPOMEHH, U 0COOEHO
KBM €KCTPEMHHUTE CHOUTHUS TIOPOACHHU OT TSIX.

VYcTaHOBSIBaKM CTENEHTa Ha YS3BUMOCT/YCTOMYMBOCT Ha CHUCTEMHTE KbM Pa3IHIHUTE
CIICHApHH 32 U3MEHEHHE Ha KJIMMAaTa Bb3HUKBA HEOOXOIMMOCTTA JIa CE ONPEICIH U CTEIEHTa
Ha PUCKa, KOUTO IpOM3THYA OT MMPOMEHHUTE B KJIIMMATa M MOCIEACTBUATA OT ToBa. OOMKHOBEHO
CTEMEeHTa Ha PUCKa CE OIpees Mo MeT CTENEeHHA cKalla: MHOTO HUCHK, HUCHK, YMEpPEH, BUCOK
¥ MHOTO BHCOK.

Kputepuure 3a onpesensHe Ha OYaKBaHUTE TOCIEACTBUS U PECIIEKTUBHO 32 HACOUBAHE
Ha ObJEIIM MHBECTULIMU 32 IMOBHUIIABAHE HA YCTOWYMBOCTTA HA CHUCTEMHTE Ca PA3IMYHU 32
paznmuuHuTe oOmectBeHn cdepu. B Ousnmeca T1e kacaar gudepcudpukanusATa  Ha
NPOM3BOJICTBOTO,  PECYPCHOTO  o0e3nedaBaHe W JIOTHCTHKATa, TapaHTHpPAaHETO Ha
HEOOXO/JMMHUTE YOBEUIKH DPECYpPCH, YCTOMUMB PACTEX W pa3BUTHE, 3aCTPAaXxOBaHE M JPYTH
(UHAHCOBM MEXaHW3MH 3a TapaHTHpaHEe Ha CTAOMIIHOCT BHB BCHYKH CTEIIEHH Ha BBH3MOXKCH
PHCK — OT MHOTO HUCBHK JI0 MHOTO BUCOK.

B cdepara Ha obwecmeenume yciayeu KpUTEpUHUTE C€ OTHACAT 1O HAJESKIHOCTTA U
CUTYpHOCTTA Ha TSIXHaTa JIeHHOCT B cilydail Ha OeACTBHE WIM NP MPOMSHA Ha KIMMaTHYHUTE
YCIIOBHS, KOSATO MOXE J1a JOBEJE 10 HEYJOBIETBOpsIBaHE Ha cTraHnaptute. Kpurepuure B T031
cilyyail ca KadecTBO, Obp3MHA U €()EKTUBHOCT Ha YCIYTMTE, OCUTYpsIBAHE Ha aJTEpPHATHUBU B
cirydail Ha O€ICTBHE U TapaHTUPaHE Ha CUTYPHOCTTA.

B cdepara na ynpasienuemo xputepuute MoraT na 0baaT CrieU(PUIHA B 3aBUCUMOCT
OT HUBOTO Ha YNpaBJICHHE, HO IO NMPHUHIMII T€ CE OTHACAT JI0 OoOIIecTBeHaTa OE30IMacHOCT,
CHUTYpHOCTTa Ha HACEICHHETO, NKOHOMHUKAaTa, KpUTHYHATa WHPPACTPYKTYpa U OMa3BaHETO Ha
OKOJIHATa cpea.

Heo6xoauMocTTa OT aganTupaHe KbM KIMMaTUYHUTE TMPOMEHHU TpsiOBa Oble B3eTa
IpeBU/I IPU U3TOTBSHETO Ha IIAHOBETE 3a YIPABJICHUE HAa PUCKA OT THX.

OCHOBHUTE NPUHIUIM 32 Ch3JaBaHE Ha YCIEIIHAa CTpaTerus 3a aJanTHpaHe KbM
KJIMMAaTUYHUTE TpoMeHu ca: 1) VYcemouiuueomo paszsumue, (ajmanTupaHeTo TpsOBa Ja
noJioMara ycToMumBoTo pasButue); 2) ['wexasocm na cucmemume, (aganTHPaAHETO KbM
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HACTOAIIUTE NPOOJIIEMU B YIPABICHUETO HA BOAUTE W 3EMEIMOJI3BAHETO TPSOBA Ja 3aloyHe
He3a0aBHO); 3) Ympaenencku kanayumem, (IOBUIIABaHE KalalUTeTa HAa HWHCTUTYIMHTE,
nereHTpanu3anuss u  obmectBeHo ydactue); 4) Wugopmupanocm, (o3HaHusATa 3a
aJIalITUPAHETO HAa MECTHO HHUBO TPsiOBa Jla ce 3abi00YaT W Ja 00XBaHAT BCHYKH CIIOCBE Ha
obmectBoTO0); 5) Ukonomuuecku eghexm, (lieHata Ha OE3MEHCTBHETO — Cpelly IOj3ara OT
amantupanero), (Dialogue on Climate Change Adaptation and Land and Water Management,

2009).

Tesn npunnunu ca 3anmoxeHu B npenopbkute Ha UNECE 3a cb3gaBanHe Ha
HAI[MOHAJHUTE CTpaTeruu, MpOrpaMH M MPOEKTH 3a ajantupaHe. Te moraT nga Obaar
pa3paboTeHH OT TJie[JHa TOYKa Ha OMAcHOCTTA, YA3BUMOCTTA, a/IallTAllMOHHUS KalaluTeT WIH
MOJIMTUYECKUS] KOHTEKCT, U B 3aBUCUMOCT OT MHCTUTYLIHOHAJIHOTO HUBO, 32 KOETO CE OTHACAT
10 OTpeieieH Habop OT KPUTEPUU U ChOTBETHHU CepHu Ha IEHHOCT U MOJUTHKH, B KOUTO Ja Ce
UHBECTHpAT pecypcu oT pasnuueH Buj (Tadmuia 8.5).

Tadauua 8.5. [IpuMepH NPOEKTH 3a aJanTHpPaHe HA PA3INIHO YIPABICHCKO HUBO

IHoaxon OnacHoct Ysassumocr AnantranuoHeH IHonuTHKa
Kananurer
Hen [ToBuiiaBane Ha | IlogoOpsiBaHe Ha | [TomoOpsiBane Ha | HamansBane  Ha
yCTOMUMBOCTTA Ha | AOCTBIA JO HOBM | 3aMHTEPECOBAHOCTTA yS3BUMOCTTa  OT
CHCTEMUTE Ha | Iasapy W MOBHIIABaHE | HA OM3HEC OOLIHOCTTA | CYIIH, HABOJHECHUS
HaBOIHEHUS u | Ha KBbM KIMMaTH4YHUTE | , MOPCKH Oypu H
Opmemn ONIaCHU | JUBEpCH(UKANNATA NIPOMEHH W pHCKa OT | NOBWIIABaHE  HA
KIMMaTHIHA Ha  TPOW3BOJCTBOTO | TSAX MOpPCKOTO HHBO B
SBJICHUS cb00pazHo CJIC/ICTBHE Ha
IIPOMEHUTE B KJIUMaTa IIPOMEHUTE B
KJIMMara
HeiiHocTH [Nono6psiBane Ha | Pa3paborBane Ha Omnpenensae Ha OuzHec | [Imanupane Ha
Ha XUIpo- MapKETHUHIOBa CEeKTOpa, KOWTO 1Ue | MPOLECHT Ha
HAIMOHAIHO METEOPONOTMYHHS TIOJIMTHKA 38 MOHECE  HAW-TOJIEMH | CTOTIAHCKO
HUBO MOHHUTOPUHT THProBui € 3aryou OT | YCBOsSIBaHE Ha
aKBaKyJITypH,
choGpazena ¢ HPEACTOSIIUTE 3acTpalleHUuTe OT
IIPOMEHHTE B KIuMara | POMEHH B KIMMata. | HaBOJIHCHUS "
1 TTOBHIIIABAHETO Ha 3amo e Taka M Kak Ja | IMOBUIIaBaHE  Ha
MOPCKOTO HHBO; Ce aJanTupa CeKTOPHT? | MOPCKOTO  HHBO
Wnrponyuupane Ha KpaiiOpexxHH 30HU
HOBH 3€MeJIeIICKH ?
KyJITYpH, KOUTO ca
HO-MaJIKO
BJIATOJIIOOWBH U
YCTOHYMBH Ha I10-
BHUCOKH TEMIIEPATYpH;
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JeiinocTH HA [o-epexTnBHHA OcwurypsiBaHe Ha HOBH | busHechT Moxke na [IpeycTporicTBO
peruoHaJIHoO CHCTEMH 3a pPaHHO | Ia3apu c oryieyn | AOIPUHECC 3a WIA OTTETIISIHE €
HHMBO IIPENyTIPEKIEHNE nMBepcU(pUKAIHUATA WIeHTHHIMpAKE Ha 10-106poTO
Ha IIPOU3BOACTBOTO 3a obnactute, kouto ca peumienue? TpsOBa
YSI3BEMH KBM
HaMaJsiBaHe HA | fomennTe B kinmara, | A4 ©F  YCTAHOBH
MOCIIeICTBUATA oT KOM  4YacTH  OT
KIIUMAaTUIHUTE Kpaiibpexuero mie
MIPOMEHH; Obaat 3anetu mpu
3acTpaxoBaHETO e MOBUIIABAHETO HA
Ba)KEH MHCTPYMEHT 3a MOPCKOTO  HHBO
HaMaJsBaHE Ha PUCKa WIn B Cioy4Jail Ha
u OTHOCHTEIIHA HaBOJHCHHE "
YCTOWYIHBOCT Ha 3E€METI0N3BAaHETO
CTOIaHCKUTE Jla e cboOpa3eHo ¢
JIEMHOCTH, KOHUTO Cca pucka.
YYBCTBUTEIHH  KbM
KIIUMAaTUYHUTEC
IIPOMEHHU.
JeiiHocTH Ha CroOpazssBane  Ha | [Ipomenu B Ha ce Hamepu | IIpoextu 3a
JIOKAJIHO HUBO | IOArOTOBKaTa n | KpEAUTHUPAHCTO Ha moxxoadmara (opMa | HaMaisBaHE Ha
IUIAHMPAHETO ¢ | 3CMCACICKHTE Ha [pejACTaBSHE Ha | HIETUTE oT
HapacTBalllUsl PUCK TPOHSBOIUTEIIH 32 214 CIICHApHHTE 3a | HaBOJHEHUS,

HWHBECTHUPAT B

JuBepcU(UIpaHe Ha
HaBOJIHEHHUS/CYIIN U IPOU3BOJCTBeHATA cy | 3 /1d C€ MOKAXKAT ACHO | TeMIEpaTypu u JIp.

oT IIPOMEHUTE B KJIMMAaTa | Cyllla, EKCTPEMHHU

ap. OexctBus B | neilfHOCT; u pasbupaemo | OeacTBUs B
CIIE/ICTBHE Ha 3aIIaxuTe U | ypOaHU3UpAHUTE
IIPOMEHUTE g | lIpomenn B BB3MOXKHOCTUTE 3a | TEpUTOpUU B
KJIMMaTa rpagoyCTPOUCTBEHHUTE amanTupaHe? OBIere.

IUTAHOBE U

pasmupsiBaHe Ha
BOJIHUTE U 3€JICHHUTE
TUTOIIU B TOJIEMUTE
rpajioBe, CaHUPaHe U
M3M0JI3BaHe HA HOBH
MaTepHali B
CTPOUTEINICTBOTO.

Uzrounuk: Dialogue on Climate Change Adaptation and Land and Water Management, 2009

B bbirapus OCHOBHMTE ONAcHM SBICHHMS M IPOLECH, CBBP3aHH C IPOMEHHUTE B
KJIMMaTa, KOUTO MOTaT Ja TeHEpUpaT pa3jInyHa CTEIIEH Ha PUCK 3a COLMATTHO-MKOHOMUYECKUTE
U TPUPOJHUTE CUCTEMM Ca CJEIHUTE: €KCTPEMHO BHCOKH TeMIeparypu (TOpelld BBJIHH);
Cyllla; HABOJHEHHUS; TOPCKM IOXapu; IOBUIIABAHE HA MOPCKOTO HHUBO; IOBHILIABAHE Ha
TeMIepaTypara Ha MOBbPXHOCTHUTE BOJINM; NHBA3UBHU BUI0BE U JIp.

Te3u puckoBH sIBIIEHUS MOTaT Ja ce TPETUpAT MO PA3IUYHU HAUYMHU B 3aBUCHUMOCT OT
XapakTepa W crenudukara Ha BB3MOXKHHUTE mocinenactsui. Mma obwu nooxoou, xouto ca
IIMPOKO MPUIIOKHUMH, KaTo 3aCTpaxoBaHeTo U AuBepcUuuKkanusiTa, Hanpumep. B apyru ciaydan
T€ MOTaT Ja ObJaT CMPYKMYPHU U MEXHOI02UYHY: U3TPAXKAAHE HA JUTH, I30BUPH, YKpEIBaHe
Ha CBJIAUYUIIA, BbBEKIAHE HA HOBU CTPOMTEIIHU MAaTEpUaIN M MHKEHEPHHU CHOPBKEHUS U .
Tperara rpymna QeHHOCTH 3a TPETHPAHE HA PUCKA Ca Pe2YIayUOHHU U UHCIMUMYYUOHATHU,
KOUTO Ca CBBpP3aHM C HU3TpaXJaHE Ha aJanTallMOHEH KalalluTeT, BbBEXKIaHE Ha HOBU
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CTaHapTH, HOPMATUBHU JOKYMEHTH, IPOMEHU B I'PaJ0yCTPOUCTBEHNUTE IJIAHOBE U IIJIAHOBETE
3a yIpaBJIEHUE HA KPU3U U Jp. Adanmupanemo KbM PUCKa OT KIMMAaTUUYHUTE IIPOMEHH ChIIO €
dopma Ha TpeTHpaHe Ha pHCKa, KaTo C€ BBBEXKJAT HOBM IO-YCTOHYMBM Ha 3acyllaBaHe
COpPTOBE KYJTYPH WIH CE€ MPEANPUEMAT IPOMEHHU B 36MENOJI3BAHETO B 3aCTPALLIEHUTE PErHOHH,
BBBEXKJAT CE€ CHCTEMU 3a paHHO MpEeAYNpekIeHHEe KBICTO € HEeoOXOAUMO U JIp.
Obpazosanuemo u HayuHume u3Cie08aHus CHIIO MOTaT Ja W3MbIHSABAT KOHKPETHA POJS 3a
HaMaJIIBaHE Ha pHUCKa KaTo IMOBUIIABAT HH(POPMHUPAHOCTTA M  MYyOJUYHOTO ydYacTue B
U3IIBJIHEHUETO Ha IUIAHOBETE 3a aJalTHUpaHe KbM KIMMAaTUYHUTE IPOMEHM U Upe3
IIPEIOCTABSIHE Ha IO-CHbBBPILIECHU PELIECHUS 33 MOHUTOPHUHI, MOJEIMpAaHE W YIpPaBJICHHWE Ha
pHCKa B pa3JInYEH BPEMEBU U TEPUTOPUAJIEH IIJIaH.

3akaro4yeHue

B 3axiroueHue Moxe ga ce 0000IIM, Y€ OCHOBHHTE OITACHU SIBJICHUS W TIPOLIECH,
CBBP3aHU C MPOMEHUTE B KJIMMaTa, KOUTO MOTAT Jla TEHEPUPAT pa3JInyHa CTEIICH Ha PUCK 3a
COIUAITHO-UKOHOMHUYCCKUTEC W HNPUPOAHHUTC CHCTCMU Ca CICIHUTC. CKCTPEMHO BHCOKH
Temneparypu (ropemy BbIHM); Cylla; HABOJHEHMs; TOPCKM IOXapu; IOBHUILABAHE Ha
MOPCKOTO HHMBO, IIOBHIIABAHC Ha TCEMIICpAaTypaTra Ha IMOBBPXHOCTHHUTC BOAW, HWHBA3WBHU
BUJIOBE U JIP.

TeHneHIMUTE TO OTHOUICHHE Ha HM3TPAKIAHETO HAa HEOOXOIUMHMS aJIalTallMOHCH
KaralyTeT ca MOJOXKUTEITHH M OJM3KU JI0 Te3H B JAPYTH BPONCHCKHA CTPAaHU KbM MOMEHTA, HO
TOW Ce OmpeeNsi KaTo HEOCTaThueH HA CEKTOPHO HUBO U IE ca HEOOXOIAMMH IIEJICHACOUCHH
YCUJIHSI 32 HETOBOTO CBOCBPEMEHHO M3rpaxKiaHe B Onm3ko Obpjemie. Cunrame, 4e poisiTa Ha
JOCThIIA O WHpOpMAIHI, 00pa30BAHUETO W IMOATOTOBKATAa HA KAJApH, KAKTO M HA HayKaTa W
TEXHOJIOTHHUTE Ca PelIaBallly 3a MOCTUTaHETO Ha Ta3| IIell.

MeTtoukara 3a OICHKA Ha YSA3BUMOCTTA Ha CEKTOPHUTE OT OBJIrapckaTra MKOHOMHUKA Ce
HY)KJae OT JOIBJIBAHE CHhC CHCIHAIM3HPAHU MOMYJIH 32 OIEHKA B PA3IMYHUTE CTOMAHCKU
chepu, KOUTO Ja ca ChoOpa3eHW ¢ TsAxHara cnenuduka. HeoOxoaummo e mpenusupaHe Ha
WHAWKATOPUTE 3a OIIEHKAa, KaKTO W Ha CKaluTe 3a u3MepBaHero uM. HeoOxomumo e ma ce
pa3paboTH METOJMKa 3a OllEHKAa Ha YSI3BMMOCTTAa Ha CTpaHaTa KbM PUCKa OT KIMMATUYHUTE
MPOMEHHU, KOSITO Ja OTpa3siBa croernudukata Ha pPEruoHuTe (MPUPOAHA, HWKOHOMHYECKA,
nemorpadcka, coruanta, KyaTypHa U JIp.) eKCIIOHUPaH! Ha Bb3ACHCTBUETO UM.

VYa3BuUMOCTTa Ha CTpaHaTa Mo OTHOMICHUEC Ha CKCIIOHUPAHOCTTA U Ha BT)SI[GﬁCTBHG Ha
XUAPO-KIMMATUYHUA PUCK € YMEpPCHA TIIpU HACTOAIIWUTEC YCIOBUA, HO HMa PCAIHU
MIPEANOCTAaBKHU T PA3KO J1a HapacHe cien nepuoaa 2035, a € Bb3MOKHO TOBA J1a C€ CIIYYH U T10-
CKOpO, Mmopaau MpOCKTUPAHUTE BBSﬂeﬁCTBHH OT KIIMMAaTUYHHUTC IMMPOMCHHU 3a HAllWA PEruoH,
KakKTO M TOpaad HeOIaronpusaTHUTE aeMorpadCKyd MpoIlecH, KOUTO C€ OdYakBa Ja ce
3a1p1004ar B Ob/eIIe.

VYrpaBlieHHeTo Ha PUCKA, PAa3BUTHUETO HA HayKaTa M TEXHOJOTMHTE U MKOHOMHYECKHUS
MPOCIIEPUTET HA CTpaHaTa, ca TIAaBHUTE YCIOBUS 3a HU3TPAKIAHETO Ha HEOOXOAUMHUS
AallTallMOHCH KalalmuTeT W HaMaJIIBAaHCTO Ha YA3BHUMOCTTAa Ha CUCTEMHUTC KbM pPHCKa OT
KIIMMaTUYHUTC IPOMECHU B 6'I)JIGHIC.
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I1. HNPUJIOXEHUA

TIpuaoxenne No 4.2.

Kaan Ha OYaKBAHUTE MPOMEHU HA CPCAHOTOJAUIINHUTE U CC3OHHUTE TEMIIEPATYPHU U BAJICKH

IIpoMeHH B CPEHOrOAMIIHUTE TEMIEPATYPH HA Bb3ayXxa (2m):
Cuenapuii Ha IPCC ARS: RCP2.6
OuakBaHu NpoMeHH 3a nepuona 2016-2035 r. OuakBaHu npoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu nmpoMenu 3a nepuoaa 2081-2100 r.
mean rcp26 temperature 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble  mean rcp26 temperature 2046-2065 minus 1961-1990 Jan-Dec full CMIP5 ensemble  mean rcp26 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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OuakBaHu poMeHH 3a nepuoga 2016-2035 r.
mean rcpd5 temperature 2016-2035 minus 1961-1990 Jan-Dec full GMIP5 ensemble
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035 r.
mean rcp60 temperature 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble

N

0

VAN

AT [ [ T ...

2-15-1050051152 3 4 5 7 9 11

Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6

PelweHnus 3a
no-go6bLp XKUBOT

6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 temperature 2046-2065 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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Cuenapuii Ha IPCC AR5: RCP6

OuakBaHu npoMeHu 3a nepuoaa 2046-2065 r.
mean rcp60 temperature 2046-2065 minus 1961-1990 Jan-Dec full CMIP5 ensemble

OuaxBaHu npomMeHu 3a nepuoaa 2081-2100 r.
mean rcpd5 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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OuakBaHu npomeHu 3a nepuoga 2081-2100 r.
mean rcp60 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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* AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pelwetus 3a

0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii Ha IPCC ARS: RCPS8.5

Ouakpanu npomMenu 3a nepuoaa 2016-2035 r. OuyakBaHnu NpoMeHH 3a nepuoga 2046-2065 r. OuakBanu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 temperature 2016-2035 minus 1961-1990 Jan-Dec full CMIP5 ensemble  mean rcp85 temperature 2046-2065 minus 1961-1990 Jan-Dec full CMIP5 ensemble ~ mean rcp85 temperature 2081-2100 minus 1961-1990 Jan-Dec full CMIP5 ensemble
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IIpoMeHH B Ce30HHMTE CPeIHH MUHHMAJIHA H CPeTHH MAKCHMAJIHA TeMIEPAaTypd Ha Bb3ayxa (2m):
Cpeanu MUHMMAaJIHH TeMnepatypu npe3 3umara (Dec-Feb)
Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu mpoMeHH 3a nepuoga 2016-2035 r. OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OuaxBaHu npomMeHH 3a nepuoaa 2081-2100 r.
mean rcp26 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp26 Tmin 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp26 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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OuakBaHu NpoMeHH 3a nepuona 2016-2035 r.
mean rcp45 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r.
mean rcp60 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp45 Tmin 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 Tmin 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble

PelweHnus 3a

OuakBaHu npoMenHu 3a nepuona 2081-2100 r.
mean rcp45 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.
mean rcp60 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pelwetus 3a

0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu npoMeHH 3a nepuoga 2016-2035 r. OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r. OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 Tmin 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp85 Tmin 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp85 Tmin 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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CpeaHun MUHUMAJIHU TeMIepaTypu npe3 npoJerra (Mar-May)
Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r. OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.
mean rcp26 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp26 Tmin 2046-2065 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp26 Tmin 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble
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OuakBaHu NpoMeHH 3a nepuona 2016-2035 r.
mean rcp45 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble
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OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r.
mean rcp60 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble
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[Celsius]
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp45 Tmin 2046-2065 minus 1961-1390 Mar-May full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 Tmin 2046-2065 minus 1961-1990 Mar-May full CMIP5 ensemble
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PelweHnus 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 Tmin 2081-2100 minus 1961-1390 Mar-May full CMIP5 ensemble
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OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.
mean rcp60 Tmin 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble
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AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pe“fff}f‘gj 63?[\ —
0vI2apCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU
Cuenapuii na IPCC ARS: RCP8.5

OuakBaHu NpoMeHH 3a nepuona 2016-2035 r. OuakBaHu NpoMeHH 3a nepuona 2046-2065 r. OuaxBaHu npoMeHHu 3a nepuoaa 2081-2100 r.
mean rcp85 Tmin 2016-2035 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp85 Tmin 2046-2065 minus 1961-1990 Mar-May full CMIP5 ensemble mean rcp85 Tmin 2081-2100 minus 1961-1990 Mar-May full CMIP5 ensemble
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CpeaHn MUHUMAJTHE TemMIepaTypu npe3 jaroro (Jun-Aug)
Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r. OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu MpoMenH 3a nepuoga 2081-2100 r.
mean rcp26 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp26 Tmin 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp26 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pe“ﬂﬁ}*'gi‘ gfp T
Ovazapckama UKOHOMUKA OM KNTUMAMUYHUNE RPOMEHU
Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHH 3a nepuona 2016-2035 r. OuakBaHu NpoMeHH 3a nepuona 2046-2065 r. OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble 50% rcp45 Tmin 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp45 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r. OuakBaHu MpoMeHH 3a nepuoga 2046-2065 r. OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.
mean rcp60 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp60 Tmin 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp60 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
mean rcp85 Tmin 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoga 2016-2035 r.
mean rcp26 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61;leapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp85 Tmin 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cpennu MUHUMAIIHE TeMIepaTypu npe3 ecenrta (Sep-Nov)
Cuenapuii Ha IPCC ARS: RCP2.6

OuyakBaHu npomenHu 3a nepuoaa 2046-2065 r.
mean rcp26 Tmin 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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PeweHusn 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 Tmin 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble

BT [ [T TTE ...

2-156-1-05005 11562 3 4 5 7 9 11

OuakBaHu npomenH 3a nepuoaa 2081-2100 r.
mean rcp26 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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OuakBaHu npoMeHu 3a nepuoga 2016-2035 r.
mean rcp45 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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OuakBaHu MpoMeHH 3a nepuoga 2016-2035 r.
mean rcp60 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6w12apcr<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp45 Tmin 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 Tmin 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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PeleHus 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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[Celsius]
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OuakBaHu npoMenH 3a nepuoga 2081-2100 r.
mean rcp60 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
mean rcp85 Tmin 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoga 2016-2035 r.
mean rcp26 Tmax 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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Ananus u oyenka Ha pucKa u YA36UMOCHIMA HA CEKMopUume 6 eLueHIA

6bﬂeapcm1ma UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp85 Tmin 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble

B[ [ [ [TTE ...

2161050051152 3 4 5 7 9 M1

CpeaHu MakcHMAaJIHU TemmepaTypu npe3 3umata (Dec-Feb)

Cuenapnii na IPCC ARS: RCP2.6

OuyakBaHu npomenHu 3a nepuoaa 2046-2065 r.
mean rcp26 Tmax 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 Tmin 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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OuakBaHu npomenH 3a nepuoaa 2081-2100 r.
mean rcp26 Tmax 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble

<7

SN

BT [ [ [T ..

2-15-1-05005 1152 3 4 5 7 9 11

178



OuakBaHu NpoMeHH 3a nepuona 2016-2035 r.
mean rcp45 Tmax 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHU NpoMeHH 3a nepuoga 2046-2065 r.
mean rcp45 Tmax 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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% 6wlzapc1<ama UKOHOMUKA Om KlumamuuHume npomeHu
Cuenapuii Ha IPCC AR5: RCP8.5
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
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Cuenapuii Ha IPCC ARS: RCP4.5
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Ananus u oyenKa Ha pucKa u yA36UMOCmma Ha cekmopume 6 Pe“fe“‘j”?a —
ObazapcKkama UKOHOMUKA OM KTUMAIMUYHUNIE RPOMERU
Cuenapuii Ha IPCC ARS: RCP8.5
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
mean rcp85 Tmax 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP8.5
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OuakBaHu NpoMeHH 3a nepuona 2016-2035 r.
mean rcp45 Tmax 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp45 Tmax 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 Tmax 2081-2100 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 Tmax 2046-2065 minus 1961-1990 Sep-Nov full GMIP5 ensemble

OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
mean rcp85 Tmax 2016-2035 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp85 Tmax 2046-2065 minus 1961-1990 Sep-Nov full CMIP5 ensemble
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a 61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
Cuenapuii Ha [IPCC ARS: RCP6
OuakBaHu poMeHH 3a nepuoga 2016-2035 r. OuakBaHu npoMeHu 3a nepuoga 2046-2065 r.
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a 61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
Cuenapuii na IPCC ARS: RCP6
OuakBaHu npoMeHH 3a nepuoga 2016-2035 r. OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu npoMeHH 3a nepuoga 2081-2100 r.
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Cuenapuii Ha IPCC ARS: RCP2.6
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

Cuenapunii Ha IPCC ARS: RCP4.5
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

cp45 relative precipitation 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ense
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6

* *
* *
i* **
a 61,ﬂeapc1<ama UKOHOMUKA om Kiumamuunume npomenu
Cuenapuii na IPCC ARS: RCP6
OuakBaHu npoMeHH 3a nepuoga 2016-2035 r. OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r. OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 relative precipitation 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble mean rcp60 relative precipitation 2081-2100 minus 1961-1990 Dec-Feb full CMIP5 ensemble

mean rcp60 relative precipitation 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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BT (7 [ T "
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Cuenapuii na IPCC ARS: RCP8.5
OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.

OuakBaHu NpoMeHH 3a nepuoga 2046-2065 r.
mean rcp85 relative precipitation 2081-2100 minus 1961-1990 Dec-Feb full GMIP5 ensemble

OuakBaHu NpoMeHH 3a nepuoaa 2016-2035 r.
mean rcp85 relative precipitation 2046-2065 minus 1961-1990 Dec-Feb full CMIP5 ensemble

mean rcp85 relative precipitation 2016-2035 minus 1961-1990 Dec-Feb full CMIP5 ensemble
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* *
% : Ananus u oyenka Ha pucKa u YA36UMOCHIMA HA CEKMopUume 6
A Ovcapckama uUKOHOMUKA OM KIUMAMUYHUNE RPOMEHU
Ipomenu B Jernute Basexu (Jun-Aug) (mm/aen)
Cuenapuii Ha IPCC ARS: RCP2.6
OuaxkBaHu NpoMeHH 3a nepuoaa 2016-2035 r. OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OuaxBaHu npoMeHH 3a nepuoga 2081-2100 r.
mean rcp26 precipitation 2016-2035 minus 1961-1990 Jun-Aug full GMIPS ensemble mean rcp26 precipitation 2046-2065 minus 1961-1990 Jun-Aug full GMIPS5 ensemble mean rcp26 precipitation 2081-2100 minus 1961-1990 Jun-Aug full GMIP5 ensemble

S S

7

S~
-_‘ | | I | | | - [mm/dy] -_‘ | | I | | | - [mm/dy] -_‘ | | I | | | - [mm/dy]
2 -1-05-02-01 0 010205 1 2 2 -1 -05-02-01 0 010205 1 2 2 -1 -05-02-01 0 010205 1 2

Cuenapunii Ha IPCC ARS: RCP4.5

OuyakBanu npoMeHu 3a nepuoga 2016-2035 r. OuakBaHu npomenH 3a nepuoaa 2046-2065 r. OuakBaHu npomenu 3a nepuoaa 2081-2100 r.
mean rcp45 precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp45 precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp45 precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble

RS

-_‘ | I | | | - [mm/dy] -_‘ | | I | | | - [mm/dy] -_‘ | | I | | | - [mm/dy]

2 -1-05-02-01 0 010205 1 2 2 -1 -05-02-01 0 010205 1 2 2 -1 -05-02-01 0 010205 1 2
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OuaxkBaHu MpoMeHH 3a nepuoga 2016-2035 r.
mean rcp60 precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble

N\

I [ | | - [mm/dy]

2 -1-05-02-01 0 010205 1 2
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OuaxBaHu NpoMeHH 3a nepuoaa 2016-2035 r.
mean rcp85 precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIPS ensemble

| - [mm/dy]

2 -1-05-02-01 0 010205 1 2

i

Ananus u ouenka Ha pucKka u yA36UMOCHIMA HA CEKMOpUNLe 6
OvicapcKkama UKOHOMUKA ON KJIUMAMUYHUNE RPOMEHU
Cuenapuii na IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r. OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

mean rcp60 precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp60 precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
S

:

I I | | - [mm/dy] m | | I I | | - [mm/dy]

2 1 -05-02-01 0 010205 1 2 2 1 -05-02-01 0 010205 1 2

Cuenapuii na IPCC ARS: RCP8.5
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OuaxBaHu npomMeHH 3a nepuoga 2081-2100 r.

mean rcp85 precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp85 precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
=

= ——
= SN = S
== :
\\ =
S — §
' S =" NN SRS

m | | I I | | - [mm/dy] m | | I I | | - [mm/dy]

2 1 -05-02-01 0 010205 1 2 2 -1 -05-02-01 0 010205 1 2

3

.

h

196



I

* *
% : Ananus u oyenka Ha pucKa u YA36UMOCHIMA HA CEKMopUume 6
A Ovcapckama uUKOHOMUKA OM KIUMAMUYHUNE RPOMEHU
Ipomenu B Jeruute Basexn (Jun-Aug) (%)
Cuenapuii Ha IPCC ARS: RCP2.6
OuaxkBaHu NpoMeHH 3a nepuoaa 2016-2035 r. OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.

mean rcp26 relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIPS ensemble mean rcp26 relative precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rep26 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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Cuenapuii Ha IPCC AR5: RCP4.5
OuyakBanu npoMeHu 3a nepuoga 2016-2035 r. OuakBaHu npomenH 3a nepuoaa 2046-2065 r. OuakBaHu npomenu 3a nepuoaa 2081-2100 r.

mean rcp4b relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp45 relative precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp45 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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* *

* * Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
* *

a 61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
Cuenapuii na IPCC ARS: RCP6
OuaxBaHu MpoMeHH 3a nepuoaa 2016-2035 r. OuakBaHu npoMeHu 3a nepuoaa 2046-2065 r.
mean rcp60 relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble mean rcp60 relative precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble

-60 -40 -30 -20 -10 O 10 20 30 40 50 -0 -40 -30 -20 -10 0 10 20 30 40 50

Cuenapuii na IPCC ARS: RCP8.5

OuaxBaHu NpoMeHH 3a nepuoaa 2016-2035 r. OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 relative precipitation 2016-2035 minus 1961-1990 Jun-Aug full CMIP5 ensemble  mean rcp85 relative precipitation 2046-2065 minus 1961-1990 Jun-Aug full CMIP5 ensemble
=

-60 -40 -30 -20 -10 0 10 20 30 40 50 -50 -40 -30 -20 -10 0 10 20 30 40 50

mean rcp60 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble

mean rcp85 relative precipitation 2081-2100 minus 1961-1990 Jun-Aug full CMIP5 ensemble
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OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
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* Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61;/12apc1<ama UKOHOMUKA om Kiumamuunume npomenu

Kaan HA OYAKBAHUTE NNIPOMEHHU HA €EKCTPEMHUTE KIIMMATUIHHU SAIBJICHUA

KapTu Ha TeMnepaTypHUTe HHAEKCH

I.1. Unpexcu 3a ,,cmyodenu* eKCTPeMHU ABJIEHUS

Crynenu a1uau (FD, Frost days): Ilpomenu B rogumiausi Opoii Ha JTHUTe ¢ TEHOHOIIHA MUHUMAJIHA TeMIiepaTypa < 0°C (xHM)

Cuenapuii na IPCC ARS: RCP2.6

OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp26 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 FD 2046-2065 minus 1961-1990 full CMIP5 ensemble

<

4

S AR

[dy]

OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.

mean rcp26 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananusz u oyenka Ha pucKka u YA36UMOCHIMA HA CEKMopume 6 eHIA 30
Ovcapckama uUKOHOMUKA OM KIUMAMUYHUNE RPOMEHU

Cuenapuii nHa IPCC ARS: RCP4.5
OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcpd45 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble

OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 FD 2046-2065 minus 1961-1990 full CMIP5 ensemble

mean rcp45 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble

4
4
4

A P "
[ay] [dy] [dy]
-140 -100 -60 40 -20 0 20 40
Cuenapuii Ha IPCC ARS: RCP6
OuakBaHu nNpoMeHH 3a nepuoaa 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. Ouakpanu npoMenH 3a nepuona 2081-2100 r.
mean rcp60 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp60 FD 2046-2065 minus 1961-1990 full CMIP5 ensemble

mean rcp60 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble
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% * AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6 eLIeHMS 3
* *
* 0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii na IPCC ARS: RCP8.5
OuyakBaHnu NpoMeHH 3a nepuoga 2016-2035 OuyakBaHnu NpoMeHH 3a nepuoga 2046-2065 r. OuakBaHu IPOMeHH 3a mepuoaa 2081-2100 r.
mean rcp85 FD 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 FD 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp85 FD 2081-2100 minus 1961-1990 full CMIP5 ensemble
D
=
- P
§ <
S \
S5 S N 7 )

[dy] [dy]

Jlenenn gum (ID, Ice days): IlpomMenn B roquumnus Opoii HA JTHATE ¢ IEHOHOLIHA MAKCHMAIHA Temneparypa < 0°C (qun)
Cuenapuii na IPCC ARS: RCP2.6

OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHu npoMeHH 3a nepuoaa 2046-2065 r. Ouaxsanu npovenu 3a nepuona 2081-2100 r.

mean rcp26 ID 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 ID 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 ID 2081-2100 minus 1961-1990 full CMIP5 ensemble

[dy]

[dy] [dy]



OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp45 ID 2016-2035 minus 1961-1990 full CMIP5 ensemble
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[dy]
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OuakBaHu nmpoMeHH 3a nepuoaa 2016-2035
mean rcp60 D 2016-2035 minus 1961-1990 full CMIP5 ensemble

Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na [IPCC ARS: RCP4.5

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 ID 2046-2065 minus 1961-1990 full CMIP5 ensemble

4

Cuenapuii na IPCC ARS: RCP6

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rep60 ID 2046-2065 minus 1961-1990 full CMIP5 ensemble

i

OuaxBaHu npoMeHH 3a nepuoga 2081-2100 r.
mean rcp45 ID 2081-2100 minus 1961-1990 full CMIP5 ensemble

4

-140 -100 -60 -40 -20 0 20 40

OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.
mean rep60 ID 2081-2100 minus 1961-1990 full CMIP5 ensemble




OuakBaHu npomMeHu 3a nepuoga 2016-2035

mean rcp85 ID 2016-2035 minus 1961-1990 full CMIP5 ensemble

4

[ay]

Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6bﬂzapa<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na [IPCC ARS: RCP8.5

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

mean rcp85 ID 2046-2065 minus 1961-1990 full CMIP5 ensemble
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[dy]
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OuaxBaHu npomMeHH 3a nepuoaa 2081-2100 r.

mean rcp85 ID 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6 Peluenus 3a

0vI2apCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU
TNn (Min Tmin): [IpoMenn Ha MeceYHUTE MUHMMAJHH CTOWHOCTH HA CPETHOAEHOHOIIIHATA MUHUMAIHA Temneparypa (°C)

Cuenapuii Ha IPCC AR5: RCP2.6

OuakBaHu poMeHH 3a mepuoaa 2016-2035 OuakBaHHU NpoMeHH 3a meproaa 2046-2065 r. Ouaxsann npovienn 3a mepuona 2081-2100 r.

mean rcp26 TNn 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TNn 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 TNn 2081-2100 minus 1961-1990 full CMIP5 ensemble

RN AN
BT [ [ [T . BT [ 7T BT [ 7T

2-156-1050051152 3 4 5 7 9 11 2-16-105005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

Cuenapunii Ha IPCC ARS: RCP4.5

OuakBaHu npoMeHH 3a nepuoaa 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu npoMenH 3a nepuoga 2081-2100 r.
mean rcp45 TNn 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp45 TNn 2046-2065 minus 1961-1990 full GMIP5 ensemble mean rcp4S TN 2081-2100 minus 1961-1990 full GMIPS ensemble

AR

BT [ T[T .. BT [ [T ... ERNT [ [T ...

2-156-1-05005 1152 3 4 5 7 9 11 2-156-105005 1152 3 4 5 7 9 11 2-15-1-050051152 3 4 5 7 9 11
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp60 TNn 2016-2035 minus 1961-1990 full CMIP5 ensemble

-]

AT [ [ TTT S ...

2-156-1-05005 1152 3 4 5 7 9 11

OuakBaHu mpoMeHH 3a nepuoaa 2016-2035
mean rcp85 TN 2016-2035 minus 1961-1990 full CMIP5 ensemble

PN N

BT [ [ TTTE ...

2156105005 1152 3 4 5 7 9 11

AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6
0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp60 TNn 2046-2065 minus 1961-1990 full CMIP5 ensemble

" \
y 3
[ DEEEEEEEY | e

2-156-1-05005 1152 3 4 5 7 9 11

Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TNn 2046-2065 minus 1961-1990 full CMIP5 ensemble

AT [ [ TTTS ...

2-16-105005 1152 3 4 5 7 9 11

PelweHus 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 TNn 2081-2100 minus 1961-1990 full CMIP5 ensemble

AT [ [ TTTO ...

2-156-1-05005 1152 3 4 5 7 9 11

OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.

mean rcp85 TNn 2081-2100 minus 1961-1990 full CMIP5 ensemble

AT [ [ TTTS ...

2-16-105005 1152 3 4 5 7 9 11



Ananu3 u oyenka Ha pucka u yA36UMOCIMMa Ha CeKmMopume 6 Pe“fe“‘j”?a o
Ovizapckama UKOHOMUKA OM KIUMAMUYHUmMe npomenu '
TXn (Min Tmax): IlpomMenn Ha Mece4HUTE MUHHMAJIHHU CTOWHOCTH HA CPEHOJEHOHOIIHATA MaKcHMaJiHa Temneparypa (°C)

Cuenapuii Ha IPCC AR5: RCP2.6

OuakBaHu poMeHH 3a mepuoaa 2016-2035 OuakBaHHU NpoMeHH 3a meproaa 2046-2065 r. Ouaxsann npovienn 3a mepuona 2081-2100 r.

mean rcp26 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TXn 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 TXn 2081-2100 minus 1961-1990 full CMIP5 ensemble

I

BT [ [T TTO ... AT [ [ TTTE ... AT [ [ TTTE ...

2151050051152 3 4 5 7 9 11 2-16-105005 1152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11

Cuenapunii Ha IPCC ARS: RCP4.5

OuakBaHu npoMeHH 3a nepuoaa 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OuakBaHu npoMenH 3a nepuoga 2081-2100 r.
mean rcp45 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp45 TXn 2046-2085 minus 1961-1990 full CMIP5 ensemble mean rcp45 TXn 2081-2100 minus 1961-1990 full CMIP5 ensemble

I

BT [ [T ... AT [ [T ...

AT [ [T ...

2151050051152 3 4 5 7 9 11 2-15-1-050051152 3 4 5 7 9 11 2-15-1-05005 1152 3 4 5 7 9 11
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OuakBaHu npoMeHH 3a nepuoga 2016-2035 r.
mean rcp60 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble

e

I~

AT [ [ TTT S ...

2-156-1-05005 1152 3 4 5 7 9 11

OuakBaHu nNpoMeHH 3a nepuoaa 2016-2035 r.
mean rcp85 TXn 2016-2035 minus 1961-1990 full CMIP5 ensemble

SN

AT [ [ TTT S ...

2-156-1050051152 3 4 5 7 9 11

AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6
0b12aPCKAMA UKOHOMUKA OM KIUMAMUYHUME RPOMEHU
Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp60 TXn 2046-2065 minus 1961-1990 full CMIP5 ensemble

7
Ny 0
BT [ [ TTT S .

2-156-1-05005 1152 3 4 5 7 9 11

Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TXn 2046-2065 minus 1961-1990 full GMIP5 ensemble

BT [ [ TTTIE ...

2-16-1-056005 1152 3 4 5 7 9 11

PelweHus 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 TXn 2081-2100 minus 1961-1990 full CMIP5 ensemble

AT [ [ TTTO ...

2-156-1-05005 1152 3 4 5 7 9 11

OuakBaHu MpoMeHH 3a nepuoga 2081-2100 r.

mean rcp85 TXn 2081-2100 minus 1961-1990 full CMIPS ensemble

AT [ [ TTTS ...

2-16-105005 1152 3 4 5 7 9 11
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp26 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61;leapc1<ama UKOHOMUKA om Kiumamuunume npomenu

e
=

PeweHusn 3a

A

TN10p (Cool nights) Ctynenn Homu: [IpoMeHnu B 1es1a Ha THATE ¢ MUHUMAIHA TeMnepaTypa <10-s mpouentn (%)

Cuenapuii na IPCC ARS: RCP2.6

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp26 TN10p 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

mean rcp26 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

1098765432

OuakBaHu npoMeHH 3a nepuoaa 2016-2035
mean rcp45 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

10-9 -8 7 6 5 -4 3 2
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2 3 45

[%]

[%]

I ([ [ [ [ [ .

109 8-765-4-3-2-101223243%5

[%]

Cuenapuii na IPCC ARS: RCP4.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 TN10p 2046-2065 minus 1961-1990 full CMIP5 ensemble

T [ [ [ [ [ [ .

-109 8-7-6-5-4-3-2-10123435

[%]

BT [ [ [T

109 8-765-4-3-2-101223243%5

OuaxBaHu npoMeHH 3a nepuoga 2081-2100 r.
mean rcp45 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

______FENEEEEES e

-109 8-7-6-5-4-3-2-10123435
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OuakBaHu npomMeHu 3a nepuoaa 2016-2035
mean rcp60 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble

BT [ [ [

109 8-76-54-3-2-1012232435

OuakBaHu MpoMeHH 3a nepuoaa 2016-2035
mean rcp85 TN10p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Ananus u oyenka Ha pucKa u YA36UMOCHIMA HA CEKMopUume 6
Ovcapckama uUKOHOMUKA OM KIUMAMUYHUNE RPOMEHU

Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp60 TN10p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TN10p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoaa 2081-2100 r.
mean rcp85 TN10p 2081-2100 minus 1961-1990 full CMIP5 ensemble

_____ CENEEEEES - e

109 8-76-5-4-3-2-10122343%5

209



OuakBaHu mpoMenH 3a nepuoaa 2016-2035
mean rcp26 TX10p 2016-2035 minus 1961-1990 full CMIPS ensemble

Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61;leapcxama UKOHOMUKA om Kiumamuunume npomenu
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PeweHusn 3a

A

TX10p (Cool days) Ctynenn qau: [lpoMeHH B 1ejia Ha THATE ¢ MAKCHMAaJIHA TemrnepaTtypa <10-a npouentuJ (%)

Cuenapuii na IPCC ARS: RCP2.6

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp26 TX10p 2046-2065 minus 1961-1990 full CMIPS ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

mean rcp26 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHH 3a nepuoaa 2016-2035
mean rcp45 TX10p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP4.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 TX10p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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mean rcp45 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomMeHu 3a nepuoaa 2016-2035
mean rcp60 TX10p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp85 TX10p 2016-2035 minus 1961-1990 full CMIPS ensemble
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Ananus u oyenka Ha pucKa u YA36UMOCHIMA HA CEKMopUume 6 eLueHIA

6bﬂeapcm1ma UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp60 TX10p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP8.5

OuakBaHu nNpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TX10p 2046-2065 minus 1961-1990 full CMIPS ensemble
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OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoaa 2081-2100 r.
mean rcp85 TX10p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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AHanu3 u OUeHKa Ha PUCKA U YAZBUMOCHIING HA CEKMopume 6 Pe“#}%’fﬂj 6359 —
0vi2apcKama UKOHOMUKA OM KIUMAMUYHUME RPOMEHU

1.2. Uuaexcu 3a ,,copeuju* eKCTPEeMHU AABJICHUS:

TNx (Max Tmin): [IpoMeHH HAa MeCeYHHTE MAKCHMAJTHU CTOWHOCTH HA CPeTHOAEHOHONIHATA MUHIMATHA TemmnepaTypa (°C)
Cuenapuii na IPCC ARS: RCP2.6

OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. Ouaxpani mpomenn 3a neprona 2081-2100 r.

mean rcp26 TNx 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TNx 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pe“ffjf‘jfj jaﬁ —
0vI2apCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU
Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHH IIPOMEHH 32 nepuoaa 2046-2065 r. Ouakpanu npomMenu 3a nepuoaa 2081-2100 r.
mean rcp45 TNx 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp45 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble

OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp45 TNx 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHM NPOMeHH 3a nepuojaa 2046-2065 r. OuakBanu npomenu 3a nepuona 2081-2100 r.
mean rcp60 TNx 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp60 TNx 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp60 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6 Peluenus 3a
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapunii Ha IPCC ARS: RCP8.5

OuakBaHHU NpoMeHH 3a nepuoaa 2016-2035 OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OyaxkBaHu npoMenH 3a nepuoga 2081-2100 r.
mean rcp85 TNx 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 TNx 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp85 TNx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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TXx (Max Tmax): IlpomMenn Ha MeCeYHUTE MAKCUMAJIHHU CTOMHOCTH HA CPETHOAEHOHOIHATA MaKCHMaJIHA Temneparypa (°C)
Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu npoMeHu 3a nepuoaa 2016-2035 OuakBaHu npomMeHu 3a nepuoaa 2046-2065 r. Ouakpanu mpovenn 3a nepuoaa 2081-2100 r.

mean rcp26 TXx 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 TXx 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 TXx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6 Peluenus 3a
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBanu npomenu 3a nepuoga 2016-2035 OuyakBaHu IPOMeHH 32 nepuoaa 2046-2065 r. OuyakBaHu IpoMeHH 32 nepuoaa 2081-2100 r.
mean rcp45 TXx 2016-2035 minus 1961-1990 full GMIP5 ensemble mean rcp45 TXx 2046-2065 minus 1961-1990 full GMIP5 ensemble mean rcp45 TXx 2081-2100 minus 1961-1990 full GMIP5 ensemble

AN
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2-156-1050051152 3 4 5 7 9 11 2-16-105005 1152 3 4 5 7 9 11 2-16-105005 1152 3 4 5 7 9 11

Cuenapuii na IPCC ARS: RCP6

OuakBanu npoMenu 3a nepuoga 2016-2035 OuakBaHu IPOMeHH 32 nepuoaa 2046-2065 r. OuyakBaHu IpPOMeHH 3a nepuoaa 2081-2100 r.
mean rcp60 TXx 2016-2035 minus 1961-1990 full GMIPS ensemble mean rcp60 TXx 2046-2065 minus 1961-1990 full GMIP5 ensemble mean rcp60 TXx 2081-2100 minus 1961-1990 full GMIP5 ensemble

PN AN

HENT [ [T .
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OuakBaHu npomMeHu 3a nepuoaa 2016-2035
mean rcp85 TXx 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6bﬂeapa<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na IPCC ARS: RCP8.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp85 TXx 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp60 TXx 2081-2100 minus 1961-1990 full CMIP5 ensemble
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TN90p (Warm nights) (I'opemu nHourn): [IpoMenn B 1esia Ha JHATE ¢ MEUHUMATHA Temnepatypa >90-s1 mpouenTu (%)

OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp26 TN90p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapnii Ha IPCC ARS: RCP2.6

OuakBaHu npomenHu 3a nepuoaa 2046-2065 r.
mean rcp26 TN90p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoaa 2081-2100 r.

mean rcp26 TN90p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu nmpoMeHu 3a nepuoaa 2016-2035
mean rcp45 TN9Op 2016-2035 minus 1961-1990 full CMIP5 ensemble
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4

OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp60 TNOp 2016-2035 minus 1961-1990 full CMIP5 ensemble
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4

Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHH 3a nepuoga 2046-2065 r.
mean rcp45 TN9Op 2046-2065 minus 1961-1990 full CMIPS ensemble
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Cuenapuii Ha [IPCC ARS: RCP6

OuakBaHu npoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 TN9Op 2046-2065 minus 1961-1990 full CMIPS ensemble
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PelweHus 3a

OuaxBaHu npomMeHH 3a nepuoaa 2081-2100 r.
mean rcp45 TN9Op 2081-2100 minus 1961-1990 full CMIPS ensemble

[%]
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OuaxBaHu npomMeHH 3a nepuoaa 2081-2100 r.
mean rcp60 TN9Op 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp85 TN9Op 2016-2035 minus 1961-1990 full CMIP5 ensemble
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PelweHus 3a

Y |

AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6
0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii Ha IPCC ARS: RCP8.5

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 TN9Op 2081-2100 minus 1961-1990 full CMIP5 ensemble

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TN9Op 2046-2065 minus 1961-1990 full CMIPS ensemble
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TX90p (Warm days) (I'opeuru qamn): [IpoMeHu B 1ejia Ha THATE ¢ MaKCHMaJIHa Temneparypa >90-1 npouenTa (%)

OuakBaHu nNpoMeHH 3a nepuoaa 2016-2035
mean rcp26 TX90p 2016-2035 minus 1961-1990 full CMIP5 ensemble

<5

%AM

BT [ [ [T

-40-30-20-10 0 10 20 30 40 50 60 70 80 90100

Cuenapuii na IPCC ARS: RCP2.6

OuaxkBaHU MpoMeHH 3a mepuoaa 2046-2065 r. Ouaxsamn mpovenn 3a nepuona 2081-2100 r.

mean rcp26 TX90p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHH 3a nepuoaa 2016-2035
mean rcp45 TX90p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu nNpoMeHH 3a nepuoaa 2016-2035
mean rcp60 TX90p 2016-2035 minus 1961-1990 full CMIP5 ensemble
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AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6
0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHU NpoMeHH 3a nepuoga 2046-2065 r.
mean rcp45 TX90p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP6

OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp60 TX90p 2046-2065 minus 1961-1990 full CMIP5 ensemble
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PelweHus 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 TX90p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.
mean rcp60 TX90p 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp85 TX90p 2016-2035 minus 1961-1990 full CMIPS ensemble
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PeLUeHNn 32

Ananus u ouenka Ha pucKka u yA36UMOCHIMA HA CEKMOpUNLe 6 F
OvicapcKkama UKOHOMUKA ON KJIUMAMUYHUNE RPOMEHU
Cuenapmii Ha IPCC AR5: RCP8.5

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 TX90p 2081-2100 minus 1961-1990 full CMIPS ensemble

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 TX90p 2046-2065 minus 1961-1990 full CMIPS ensemble
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1.3. IIpomMeHy B CTOMHOCTHTE HA APYIH TeMIIEPATYPHHU HHIECKCH

DTR (Diurnal temperature range): IIpoMenn Ha Mece4HaTa CpeHA Pa3JIMKa MeKIY MAKCHMAJHUTE M MUHHMAaIHUTE Temnepatypu (°C)

OuakBaHu npoMeHu 3a nepuoga 2016-2035
mean rcp26 DTR 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP2.6

OuyakBaHu npomenH 3a nepuoaa 2046-2065 r.
mean rcp26 DTR 2046-2065 minus 1961-1990 full CMIPS ensemble

OuakBaHu npomen 3a nepuoa 2081-2100 r.
mean rcp26 DTR 2081-2100 minus 1961-1990 full CMIPS ensemble

\\ _ \\\\ Qx
=0 %
NS \§ =

I I | | | . [Celsius]

25 2 15 -1 05 0 05 1 15 2 25

BT [ [ [

| | . [Celsius]

25 2 15 -1 05 0 05 1 15 2 25

220



9 f

©
)
g
=
g
g
3
Q
3
=
3
£
g
)
S
S
o
2
-~
X
3
2
S
2
S
3
=
3
X
=
D
X
S
X
»
g
3
S

<

61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii Ha IPCC ARS: RCP4.5
OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
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cp45 DTR 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomMeHu 3a nepuoaa 2016-2035
p45 DTR 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP6
OuyakBaHu npomenH 3a nepuoaa 2046-2065 r.
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OuakBaHu npoMeHu 3a nepuoaa 2016-2035
mean rcp85 DTR 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Ananus u ouenka Ha pucKka u yA36UMOCHIMA HA CEKMOpUnie 6
OvicapcKkama UKOHOMUKA ON KJIUMAMUYHUNE RPOMEHU
Cuenapuii na IPCC ARS: RCP8.5

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp85 DTR 2081-2100 minus 1961-1990 full CMIP5 ensemble

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 DTR 2046-2065 minus 1961-1990 full CMIP5 ensemble
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GSL (Growing season length) (IIpoab/KMTEIHOCT HA BereraninoHHus nepuoa): IlpoMeHu B NpoabIKUTETHOCTTA HA BereTAMOHHUSI epuoj (IHM)

OuakBaHu npoMeHu 3a nepuoga 2016-2035
mean rcp26 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble
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[dy]
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Cuenapuii na IPCC ARS: RCP2.6

OuaxkBaHU MpoMeHH 3a mepuoaa 2046-2065 r. Ouaxpanu npovenu 3a nepuoxa 2081-2100 r.

mean rcp26 GSL 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 GSL 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomMeHu 3a nepuoaa 2016-2035
mean rcp45 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble

<

[dy]
-40-30-20-10 0 10 20 30 40 50 60 80100120140

OuakBaHu npomeHu 3a nepuoga 2016-2035
mean rcp60 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble

Ananus u ouenka Ha pucKka u yA36UMOCHIMA HA CEKMOpUNLe 6
OvicapcKkama UKOHOMUKA ON KJIUMAMUYHUNE RPOMEHU
Cuenapuii Ha IPCC ARS: RCP4.5

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp45 GSL 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp45 GSL 2081-2100 minus 1961-1990 full CMIP5 ensemble
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* X 3%
* *
AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pelwetus 3a
kil 0vI2apCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU
Cuenapnii Ha IPCC ARS: RCP8.5

OuakBaHH NpoMeHH 3a nepuoga 2016-2035 OuakBaHu NpoMeHH 3a nepuona 2046-2065 r. OyaxkBaHu npoMenH 3a nepuoga 2081-2100 r.
mean rcp85 GSL 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 GSL 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp85 GSL 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6’b./l2£lpCKtlma UKOHOMUKA om Kiumamuunume npomenu

* X %
*
*
* 4 *
II. KapTi Ha BaJIe;KHMTE HHAEKCH 32 0YAKBAHUTE €KCTPEMHHU KJINMATHYHM SIBJICHUSI
R1mm (Wet days) (Biasuu quu): IlpoMenu B roruiiHus 6poii Ha BiaskHuTe THU (Opoii Ha AHHUTE ¢ Bajexk > 1mm 3a 24 u.)
Cuenapuii Ha IPCC ARS: RCP2.6
OuakBaHu npoMenu 3a nepuoga 2016-2035 OuyakBaHu IPOMeHH 32 nepuoaa 2046-2065 r. OuakBaHu IPoOMenH 3a mepuoaa 2081-2100 r.
mean rcp26 R1MM 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp26 R1MM 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP4.5
OuaxBaHu npoMeHH 3a nepuoga 2081-2100 r.
mean rcp45 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 R1MM 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMenu 3a nepuona 2016-2035

mean rcp60 R1MM 2016-2035 minus 1961-1990 full CM

IP5 ensemble

OuakBaHu npoMenH 3a nepuoga 2016-2035

AHanu3 u oueHKa Ha PUCKA U PA36UMOCHIING HA CEKMOpUMe 6
0va2apcKama UKOHOMUKA OM KTUMAMUYHUNLE RPOMEHU
Cuenapuii na IPCC ARS: RCP6

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp60 R1MM 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCPS8.5

OuakBaHu npoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 R1MM 2046-2065 minus 1961-1990 full CMIP5 ensemble
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PeweHusn 3a

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

mean rcp60 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npomenu 3a nepuoa 2081-2100 r.

mean rcp85 R1MM 2081-2100 minus 1961-1990 full CMIP5 ensemble

BT T T 17 1 [

25 20 15 10 5 0 5 10 15 20 25

[dy]



_@-

©
)
g
=
g
g
3
Q
3
=
3
£
g
)
S
S
o
2
-~
X
3
2
S
2
S
3
=
3
X
=
D
X
S
X
»
g
3
S

<

61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

R10mm (Heavy precipitation days) (Muoro Baaxuu quu): [IpoMenn B roanminusi 6poii Ha AHHTE ¢ ChC CHUTHH Basexku (6poii Ha THUTe ¢ Baje:k > 10mm 3a 24 4.)

Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. Ouaxsamn mpovenn 3a nepuona 2081-2100 r.

OuakBanu npoMeHu 3a nepuoaa 2016-2035

cp26 R10MM 2081-2100 minus 1961-1990 full CMIP5 ensemble

mean r

cp26 R10MM 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP4.5
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61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na IPCC ARS: RCP6
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

R20mm (Very heavy precipitation days) (MHoro cuiHo BiaaxkHu 1au): [IpoMeHU B roquuIHus GPOii HA THUTE ¢ MHOTO CUJIHH BaJsiexku (6poii qHUTe ¢ Bajex >20mm 3a 24 4.)

Cuenapuii na IPCC ARS: RCP2.6

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.

mean rcp26 R20MM 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuakBaHu MpoMeHH 3a nepuoaa 2016-2035

mean rcp26 R20MM 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp26 R20MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP4.5
OuakBaHu npomenu 3a nepuoaa 2046-2065 r.

mean rcp45 R20MM 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoaa 2081-2100 r.
mean rcp45 R20MM 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Il CMIP5 ensemble
[dy]
Il CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP6
OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.

mean rcp60 R20MM 2046-2065 minus 1961-1990 full CMIP5 ensemble

Cuenapmnii Ha IPCC ARS: RCP8.5
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

e

PeweHus 3a

RX1day (Max 1-day precipitation amount) (MakcHMaJHH BaJIe)KHH CyMH 3a 24 4.):
IIpoMeHu B roAUIIHUTE MAKCUMAJIHH KOJIMYECTBA HA BaJIesKUTeE 32 eIHO JieHoHomue (24 4.) (Mmax mm/1 1eHoH.)

OuakBaHu npoMenu 3a nepuona 2016-2035
mean rcp26 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu MpoMenH 3a nepuona 2016-2035
mean rcp45 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble

Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp26 Rx1day 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii nHa IPCC ARS: RCP4.5

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp45 Rx1day 2046-2065 minus 1961-1990 full CMIP5 ensemble

OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.

mean rcp26 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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mean rcp45 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pewenus 3a
0v12apCcKamMa UKOHOMUKA OM KIUMAMUYHUME NPOMEHU
Cuenapuii Ha IPCC AR5: RCP6
OuakBaHu nNpoMeHH 3a nepuoga 2016-2035 OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r. OyaxkBaHu npoMenH 3a nepuoga 2081-2100 r.

mean rcp60 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp60 Rx1day 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp60 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCPS8.5

OuyakBaHu NpoMeHH 3a nepuoga 2016-2035 OuyaxkBaHU IpoMeHH 3a nepuoja 2046-2065 r. OuyakBaHu NpoMeHH 3a nepuoga 2081-2100 r.
mean rcp85 Rx1day 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp85 Rx1day 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp85 Rx1day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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PeweHusn 3a

Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Rx5day (Annual maximum consecutive 5-day precipitation): [IpomMeH: B TOTHIIHASA MAKCHMYM Ha BaJIe)KHTE 32 5 mocjieoBaTeTHI TeHOHOIIHs (MaX mm/5 moc/jie10BaTeTH! A€HOH.)

Cuenapuii Ha IPCC ARS: RCP2.6

OuakBaHu npoMeHu 3a nepuoga 2081-2100 r.

OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

mean rcp26 Rx5day 2046-2065 minus 1961-1990 full CMIPS ensemble

OuakBaHu npoMenu 3a nepuoga 2016-2035

mean rcp26 Rx5day 2016-2035 minus 1961-1990 full CMIP5 ensemble

minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP4.5
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

mean rcp45 Rx5day 2046-2065 minus 1961-1990 full CMIP5 ensemble
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PelweHus 3a

Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na IPCC ARS: RCP6
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

mean rcp60 Rx5day 2046-2065 minus 1961-1990 full CMIP5 ensemble
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OuaxBaHu npomMeHH 3a nepuoaa 2081-2100 r.
mean rcp60 Rx5day 2081-2100 minus 1961-1990 full CMIP5 ensemble
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OuakBanu nmpoMenH 3a nepuona 2016-2035

mean rcp60 Rx5day 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCPS8.5
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

mean rcp85 Rx5day 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6 PeLU‘eHMQFa
6wlzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

SDII (Simple precipitation intensity index): Ilpomenu B cToiiHocTHTe Ha IIPpOCTHS MHIEKC 32 HHTEH3MBHOCT HA BaJieXKUTe (mm/1en)
Cuenapuii na IPCC ARS: RCP2.6

OuaxBaHu npoMeHu 3a nepuoaa 2081-2100 r.
OuakBaHu MpoMenH 3a nepuona 2016-2035 OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r. P puoa
mean rcp26 SDII 2016-2035 minus 1961-1990 full CMIP5 ensemble

mean rcp26 SDII 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp26 SDII 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP4.5

OvakBaHu NpoMeHH 3a mepuoga 2016-2035 OuakBaHH MPOMeHH 3a nepuoaa 2046-2065 r. OuakBaHu NpoMeHH 3a nepuoaa 2081-2100 r.
mean rcp45 SDII 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp45 SDII 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp45 SDII 2081-2100 minus 1961-1990 full CMIP5 ensemble
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* X 5%
* *
* iy AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pewenus 3a
* * ( 100b
* 0vI2apCKAMA UKOHOMUKA OM KTUMAMUYHUME NPOMEHU
Cuenapuii na IPCC ARS: RCP6
OuakBaHu nNpoMeHH 3a nepuoga 2016-2035 OuakBaHu MpoMeHH 3a nepuoaa 2046-2065 r. OyakBaHu npoMeHH 3a nepuoga 2081-2100 r.
mean rcp60 SDII 2016-2035 minus 1961-1990 full CMIP5 ensemble mean rcp60 SDII 2046-2065 minus 1961-1990 full CMIP5 ensemble mean rcp60 SDII 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCPS8.5
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61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

CWD (Consecutive wet days, Maximum length of wet spell) (ITocsieqoBaTesiHo Baaxnu auu): [IpoMeHn B roAMIIHES MaKCHMAJIeH OPOii MoC/Ie10BaATEIHH HH ¢ Bajexu > 1 mm (qHuH)
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61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu

Cuenapuii na IPCC ARS: RCP6
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Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
61,ﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
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PeleHus 3a
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OuaxBaHu npoMeHu 3a nepuoga 2081-2100 r.
mean rcp26 P95pTOT 2081-2100 minus 1961-1990 full CMIP5 ensemble
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Ananus u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6
6bﬂzapc1<ama UKOHOMUKA om Kiumamuunume npomenu
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Cuenapuii na IPCC ARS: RCP2.6
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OuakBaHu NpoMeHHu 3a nepuoaa 2046-2065 r.
mean rcp26 P95pTOT 2046-2065 minus 1961-1990 full CMIP5 ensemble
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RI95pTOT (Very wet days): [IlpoMeHH B roguIIHaTa cymMa 0T > 95-51 MPOIEHTHI HA KOJHMYECTBOTO HA BAJIEJKUTE Mpe3 BJAKHUTE THU (32 THUTE ¢ Bajexk > 1.0 mm) (mm/rox.)
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OuakBaHu npoMenu 3a nepuoga 2016-2035
mean rcp26 P95pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii Ha IPCC ARS: RCP4.5
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mean rcp45 P95pTOT 2046-2065 minus 1961-1990 full CMIP5 ensemble
BT T 7 [ T BT T 7 [ T T
-200-100 -50 -20 -10 0 10 20 50 100 200 -200-100 -50 -20 -10 0 10 20 50 100 200

-200-100 -50 20 -10 0 10 20 50 100 200

OuakBaHu nmpoMenu 3a nepuoaa 2016-2035
mean rcp45 P95pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP6
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OuakBanu nmpoMenH 3a nepuona 2016-2035

mean rcp26 P99pTOT 2016-2035 minus 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHH 3a nepuoga 2016-2035
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-200-100 -50 20 -10 0 10 20 50 100 200

Ananusz u OUCHKA Ha pUCKaA U ya3eumocmma Ha CeKkmopume 6

0vJ12apCKAma UKOHQ om KIUMaAmu4Hume n
xtreme wet days) (Exkcrpemno Bnasxcau 1an): [Ipomenn B ORI Lrggt 4

HaTa cyma oT S MPOEHTHUJI HA KOJI

Cuenapuii na IPCC ARS: RCP2.6
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Cuenapuii Ha IPCC ARS: RCP4.5
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mean rcp45 P99pTOT 2046-2065 minus 1961-1990 full CMIP5 ensemble
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PeweHusn 3a

€CTBOTO HA BaJIe;KUTe MpPe3 BJIAXKHUTE THHU (32 THUTE ¢ Bajex > 1.0

OuaxBaHu npoMeHH 3a nepuoaa 2081-2100 r.

mean rcp26 P99pTOT 2081-2100 minus 1961-1990 full CMIP5 ensemble
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PelweHus 3a

Cuenapuii na IPCC ARS: RCP6
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.

6wlzapc1<ama UKOHOMUKA OM KIUMAMUYHUmME RPOMEHU
mean rcp60 P99pTOT 2046-2065 minus 1961-1990 full CMIP5 ensemble
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Cuenapuii na IPCC ARS: RCP8.5
OuakBaHu NpoMeHH 3a nepuoaa 2046-2065 r.
mean rcp85 P99pTOT 2046-2065 minus 1961-1990 full CMIP5 ensemble
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I'pa¢guxu Ha BpeMeBH cepuu

&l
A

* AHanu3 u oyenKa Ha pucKa u YA36UMOCHma Ha CeKmMopume 6 Pewenus 3a
O0vnzapckama UKOHOMUKA OM KITUMAMUYHUNLE RPOMEHU

OuakBanu NMPOMEHHU HA CPECTHOTOIUMIITHUTE U CE30HHUTE TEMIICPATYPH HA Bb3/1yXa

Temperature change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble

9 T T | 9
RCP2.6 e
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2071-2100 mean

OuaxBanu npomMeHu mo pasaudnu cuenapun Ha IPCC AR5 (full CMIP5 ensemble) B cpexHoroauunuTe TeMnepaTypu Ha Bb3ayxa B Buiarapus
ot 2013 g0 2100 r. cnpsimo pedepeHTHHS KIinMaTH4eH nepuon 1961-1990.

IHoacnenue Kbm 6cutKu 2paguku Ha epemegume cepuu 3a 04AKGAHUME KIUMAMUYHY NPOMEHU
Ha cpaguxama: TeHKWTE ITHHUM Ha TpaduKata ChOTBETCTBAT HAa BCEKM €IUH OT aceMOJIMpaHWTE MHAWBHIAYaJHH KIMMAaTHYHM MOJENH 3a BCeKHM OT 4-Te cueHapus. JleOennte IMHUK
CHOTBETCTBAT HA OCPEAHEHUTE aceMOIMPaHH JaHHH OT M3IOJI3BAaHUTE MOJEIH 32 BCEKH €ANH OT 4-Te CIIeHapHsl.
Omosacno na zpaguxama: IIponeHTIIIN HA BCEKM HA0Op OT JAHHHU 3a CHOTBETHHS ClieHapHii (cpeaHo kbM mepuoga 2071-2100 r.). [IpaBobreIHUIMTE 00XBAIIAT OT 25-5 MPOUEHTHI A0 75-5
MPOLEHTHJI. BepTUKaiHUTE NMHUU OTrope M OTHOJIy Ha MPAaBOBI'BIHUIMTE IMOKa3BaT OT 5%-Twmi 10 95%-Tmin. Xopu3oHTaNHATa JIMHUS, NPEeCHYalla NPaBObIBIHHUINTE, ITIOKa3Ba MeHaHaTa
(50%). 25-THAT TIPOLEHTHII € CTOMHOCT, MPH KOATO 25% OT JaHHWTE WMAT MO-HHCKA CTOWHOCTH, a 75% OT JaHHHTE MMAT II0-BHCOKH CTOMHOCTH. MeanaHaTa € CTOWHOCTTA, CIPSIMO KOSTO
JTAaHHWTE ca pas3npeneneHn nopaBHo: 50% OT JTaHHUTE MMAT IO-HICKH CTOHHOCTH, a 50% OT JaHHWTE MMAT IT0-BUCOKH CTOMHOCTH. 75-THST MPOLEHTHI € CTOWHOCT, IPH KOATO 75% OT JaHHUTE

HMMAT MO-HUCKHA CTOWHOCTH, a 25% OT JaHHWUTE MMAT T0-BUCOKH CTOMHOCTH.

247



* X 3%
5 . AHanu3 u OUeHKa Ha PUCKA U YAZBUMOCHIING HA CEKMopume 6
* *
i 0vI2apCKAMa UKOHOMUKA OM KIUMAMUYHUME NPOMEHU
Tmin change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble Tmax change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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OuyakBaHu nNpoMeHH 1o pasinunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na

CPeJHOrOJMIIHATA MUHUMAJIHA TeMIIepaTypa Ha Bb3ayxa B buarapus or 2013 o 2100 r.

cnpsiMo pedepeHTHHSI KauMaTHyeH nepuoa 1961-1990 r.

Tmin change Bulgaria Dec-Feb wrt 1961-1990 full CMIP5 ensemble
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OuyakBanu npoMeHu no pasiuynu cuenapun na IPCC ARS5 (full CMIP5 ensemble) na cpeanara
MHHHMAJIHA TeMIlepaTypa Ha Bb3ayxa npe3 3umara B boarapus or 2013 o 2100 r. cnpsimo

pedepenTHHs KIAuUMaTH4YeH nepuon 1961-1990 r.
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OuakBaHu npoMeHu 1o pa3iinunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na
CPeIHOrOIMIIHATA MAKCMMAJIHA TeMIlepaTypa Ha Bb3ayxa B bbarapus ot 2013 g0 2100 r.
cnpsMo pedepeHTHUS KJIUMAaTH4YeH nepuoa 1961-1990 r.

Tmax change Bulgaria Dec-Feb wrt 1961-1990 full CMIP5 ensemble
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OuakBaHM NpoMeHH 1o pa3inunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na cpennara
MaKCHMaJIHa TeMIlepaTypa Ha Bb31yXa npe3 3umata B bbarapus ot 2013 no 2100 r. cnpsimo
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OuakBaHu nNpoMeHu 1o pasinunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na cpexnara
MAaKCHMaJIHA TeMIlepaTypa Ha Bb31yXa npe3 npojerra B bearapus ot 2013 g0 2100 r. cipsimo
pedepenTHUs KIuMaTH4eH nepuod 1961-1990 r.

OuakBanu npomeHu no pasauynu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na cpeanara
MHHHMAJIHA TeMIIepaTypa Ha Bb31yXa npe3 npoJerra B brarapus ot 2013 go 2100 r. cnpsamo
pedepenTHHs KIAuUMaTH4YeH nepuon 1961-1990 r.
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OuakBaHM NpoMeHH 1o pa3inunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na cpennara
MaKCHMAaJIHA TeMIlepaTypa Ha Bb3ayXa npe3 JAToTo B Bharapus ot 2013 g0 2100 r. cnipsamo
pedepeHTHUSI KInMaTH4eH nepuod 1961-1990 r.

OuyakBanu npoMeHu no pasiuynu cuenapun na IPCC ARS5 (full CMIP5 ensemble) na cpeanara
MHHHMAJIHA TeMIlepaTypa Ha Bb3ayXa npe3 JsaToTo B Bbarapus ot 2013 o 2100 r. cnpsimo
pedepenTHHs KIAuUMaTH4YeH nepuon 1961-1990 r.
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OuakBanu npomeHu no pasauynu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na cpeanara
MHHHMAaJIHA TeMIIepaTypa Ha Bb31yXa npe3 eceHTa B bbrarapus ot 2013 g0 2100 r. cipsimo
pedepenTHHs KIAuUMaTH4YeH nepuon 1961-1990 r.

MAaKCHMaJIHa TeMIlepaTypa Ha Bb3JyXa npe3 eceHTa B bnarapus or 2013 no 2100 r. cnpsimo
pedepenTHUs KIuMaTH4eH nepuod 1961-1990 r.
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OuakBaHu IIPOMEHU HA CPEAHOTIOAUIIHUTE U CE30HHUTE BAJICIKU

Precipitation change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble Relative Precipitation change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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Precipitation change Bulgaria Jun-Aug wrt 1961-1990 full CMIP5 ensemble
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Relative Precipitation change Bulgaria Jun-Aug wrt 1961-1990 full CMIP5 ensemble
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OuakBaHu npoMeHu 1o pa3ianunu cuenapuu Ha IPCC ARS5 (full CMIP5 ensemble) na Banexure
npe3 aa10oT0 (%) B Bbarapus or 2013 no 2100 r. cnpsiMmo pedepeHTHHSA KIMMaTH4eH nepuon 1961-
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npes aaToTo (MM/aeH) B brarapus ot 2013 g0 2100 r. cipsiMo pepepeHTHUS KJIMMATHYEH NEPUOJ
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OuakBanu npoMeHu no pasinynu cuenapuu na IPCC ARS5 (full CMIP5 ensemble) na Banexure
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2020 2040 2060 2080 2100 2071-2100 mean
OuakBaHu npomMeHu no pasiundnu cuenapuun Ha IPCC ARS (full CMIP5 ensemble) na Banexunre

npe3 ecenTa (%) B Bparapus ot 2013 1o 2100 r. cnpsimMo pedepeHTHHSI KIMMAaTHYCH TIEPHOJ
1961-1990 r.
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Evaporation change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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nepuoa 1961-1990 r.
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" [ Ropes | ' ' 10

of BE— :

5 Ll () RCPBS it 5

o f o -I--F-F---
: et

10 } 10 '

-15 -15

20 F -20

25 L ' ' ' Py

2020 2040 2060 2080 2100 2071-2100 mean
OuakBaHM NpoMeHH 1o pa3inunu cueHapuu Ha IPCC ARS5 (full CMIP5 ensemble) na

OTHOCHTeJHAaTa BiaxHOCT (%) B Buarapust ot 2013 5o 2100 r. cipsimo pedepenTHHS
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P-E change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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TXn (°C) B Bbarapusi ot 2013 10 2100 r. cnpsimo pedpepenTHHsI KAMMaTH4YeH nepuoa 1961-1990
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TN10p change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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OuakBanu npomMeHu no pazanyHu cueHapuu Ha IPCC ARS (full CMIPS ensemble) na nnaexca
3a cryaenu Hom TN10p (%) B Buarapus ot 2013 10 2100 r. cipsimo pedepenTHus
KJIMMaTH4eH nepuon 1961-1990 r.
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TXx change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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cnpsiMo pedepeHTHHS KIMMaTH4eH mepuon 1961-1990 r. nepuon 1961-1990 r.
CWD change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble PRCPTOT change Bulgaria Jan-Dec wrt 1961-1990 full CMIP5 ensemble
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OuakBanu npoMeHu no pa3anyau cuenapun Ha IPCC ARS (full CMIPS ensemble) Ha unaexca OuakBanu npoMeHu no pazanunu cuenapuu Ha IPCC ARS (full CMIPS5 ensemble) na unaexca
3a FOAMIIHUS MaKCHMAJIeH Opoii mocJjie1oBaTe THUTE THH ¢ Bajgexn > 1 mm (CWD) (aun) B PRCPTOT (3a ronumiHa cymMa 0T Bajle;KuTe Mpe3 TeHOHOIHUATA ¢ Bajex >1 mm) B Bearapus ot
Boarapus ot 2013 xo 2100 r. cnpsimo pedepeHTHUS KiauMaTHdeH nepuox 1961-1990 r. 2013 50 2100 r. cnpsimo pedepeHTHUSI KiIuMaTudeH nepuox 1961-1990 r.
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Rx1day change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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Rx5day change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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QOuakBanu npomMeHu no pazianyHu cueHapuu Ha IPCC ARS (full CMIPS ensemble) na unaexca
32 MAKCHMAJIHU eJHOAHeBHU Baje:xxuu cymu (RX1day) B Bwarapus ot 2013 g0 2100 r. cnpsimo
pedepenTHHs KIUMaTH4YeH nepuoa 1961-1990 r.

OuakBaHu npoMeHu no pazianyHu cuenapuu Ha IPCC ARS (full CMIPS ensemble) na nnaexca
3a MAKCHMMAJIHH MeTIHeBHH BaJeXKHU CYMH 3a MeT nocjexosareanu AeHonowus (Rx5day) B
Boarapus ot 2013 10 2100 r. cnpsiMo pedepeHTHHsT KiauMaTudeH nepuox 1961-1990 r.

P95pTOT change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble

P99pTOT change Bulgaria Jan-Dec wrt 1960-1990 full CMIP5 ensemble
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OuakBanu npoMeHu no paznnyan cuenapun Ha IPCC ARS (full CMIPS ensemble) Ha nHgexca
3a MHOro BJjaxkHu AHH (R9SpTOT) B Brarapus ot 2013 go 2100 r. cnpsiMo pedepeHTHHSA
KauMaTudeH nepuoa 1961-1990 r.
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OuakBanu npoMenu no pazanunn cuenapun Ha IPCC ARS (full CMIPS5 ensemble) unnexca
3a excTpeMHo BiaaxHutTe 1HH (R99pTOT) B Buarapus ot 2013 no 2100 r. cnpsimo pedepeHTHUS
KauMaTuder nepuox 1961-1990 r.
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Ilpunoxenue 6.1. I'padukn Ha BpeMeBH cepuH 32 KOJIeOaHUSITA HA CPETHOTOIMIIHUTE H CE30HHHTE TeMIIEPATYPH U BAJIEXKH Npe3
nepuoaa 1901-2009 r.

cnpsiMo 0asncHus kauMaTudeH nepuoa 1961-1990 r. no ocpexnenn 1annm 3a buarapus ot HadaoneHusITa

Tmin change Bulgaria Jan-Dec wrt 1961-1990 CRU TS 3.10

Temperature change Bulgaria Jan-Dec wrt 1961-1990 GISTEMP 1200
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observations observations
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®@ur.1.Ilpomenn Ha cpeiHaTa FOAUIIHA TeMIlepaTypa Ha Bb3AyXa B bbiarapus npe3 nepuoaa
1901 — 2009 r. B cpaBHeHue ¢ da3ucHus KaumMaTuieH nepuoa 1961-1990 r.
(6a3a naunu GISTEMP 1200)

Tmax change Bulgaria Jan-Dec wrt 1961-1990 CRU TS 3.10

@ur.2.IlpoMenn Ha cpeHATA rOAMIIHA MUHUMAJHA TeMnepaTypa B Bbarapus npes nepuoaa
1901 — 2009 r. B cpaBHeHHe ¢ 6a3ucHUs KauMaTudeH nepuog 1961-1990 r.
(6a3a nannu CRU TS 3.10)

Temperature change Bulgaria Dec-Feb wrt 1961-1990 GISTEMP 1200
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®@ur.3.Ilpomenn Ha cpeiHATa rOAUIIHA MAKCUMAJIHA TemnepaTypa B bbarapus npe3 nepuoga

1950

2000

1901 - 2009 r. B cpaBHeHHe ¢ 6a3ucHUSA KIuMaTH4deH nepuoa 1961-1990 r.

(6a3a manun CRU TS 3.10)

®ur.4.Ilpomenn Ha cpeHaTa TeMIepaTypa Ha Bb31yxa B bbiarapus npes 3umara npe3 nepuoaa
1901 — 2009 r. B cpaBHeHHeE ¢ fa3MCHHUSA KIUMaTH4eH nepuon 1961-1990 r.

(6a3a nannu GISTEMP 1200)
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Tmin change Bulgaria Dec-Feb wrt 1961-1990 CRU TS 3.10 Tmax change Bulgaria Dec-Feb wrt 1961-1990 CRU TS 3.10
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observations = observationg
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®@ur.5.IIpomeHu Ha cpejHaTa MUHHMAJHA TeMepaTypa B Bbrirapus npes 3umMara npe3 nepuoaa @ur.6.Ilpomenn Ha cpefHaTa MaKCHMAJTHA TeMIlepaTypa B Bbiarapust npes 3umara npes
1901 - 2009 r. B cpaBHeHHe ¢ 6a3HCcHUS KJIMMaTH4eH nepuon 1961-1990 r. nepuoga 1901 - 2009 r. B cpaBHeHuUe ¢ 6a3UCHUS KJIUMAaTH4YeH nepuoa 1961-1990 r.
(6a3a manum CRU TS 3.10) (6a3a manun CRU TS 3.10)
Temperature change Bulgaria Mar-May wrt 1961-1990 GISTEMP 1200 Tmin change Bulgaria Mar-May wrt 1961-1990 CRU TS 3.10
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®@ur.7.IIpomenn Ha cpeHAaTa TeMIiepaTypa Ha Bb3Ayxa B bbiarapus npe3 npoJierra npe3s ®@ur.8.IlpomeHu HA cpegHATA MUHHMAJHA TeMnepaTypa B bbiarapus npe3 npoJierta mpe3
nepuoga 1901 — 2009 r. B cpaBHeHMe ¢ 0a3McHUA KIMMaTH4eH nmepuoa 1961-1990 r. nepuoaa 1901 — 2009 r. B cpaBHeHHe ¢ 6a3ucHUS KiauMaTH4yeH nepuox 1961-1990 r.
(6a3a naunu GISTEMP 1200) (6a3a nannu CRU TS 3.10)
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Tmax change Bulgaria Mar-May wrt 1961-1990 CRU TS 3.10 Temperature change Bulgaria Jun-Aug wrt 1961-1990 GISTEMP 1200
4 T T 4 3 T T 3
observationp = observations
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®@ur.9.Ilpomenn Ha cpeHaTa MAKCUMAJIHA TeMIepaTypa B bbirapus npes npoJierra npe3
nepuoga 1901 - 2009 r. B cpaBHeHue ¢ 6a3UCHUSA KJIUMAaTH4YeH nepuoa 1961-1990 r.

®ur.10.IIpomMeHnn Ha cpeHATA TeMIIepaTypa Ha Bb31yXa B bbarapus npes JsiToro npes
nepuoga 1901 - 2009 r. B cpaBHeHuUe ¢ 6a3UCHUS KJIUMaTH4YeH nepuoa 1961-1990 r.
(6a3a nannu GISTEMP 1200)

(6a3a naunu CRU TS 3.10)
Tmin change Bulgaria Jun-Aug wrt 1961-1990 CRU TS 3.10 Tmax change Bulgaria Jun-Aug wrt 1961-1990 CRU TS 3.10
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®@ur.11.IIpoMenn Ha cpeIHATa MUHUMAJIHA TeMnepaTypa B Bbarapus npes JisiToTo npe3 ®ur.12.ITpoMeHH Ha cpeIHATa MAKCMMAJIHA TeMnepaTtypa B bbarapus npes JsitoTo npe3
nepuoga 1901 — 2009 r. B cpaBHeHHUe ¢ 6a3ucHUS KIUMaTH4YeH nepuoa 1961-1990 r. nepuoaa 1901 — 2009 r. B cpaBHeHHe ¢ 6a3ucHUS KiauMaTH4yeH nepuox 1961-1990 r.
(6a3a mannu CRU TS 3.10) (6a3a mannn CRU TS 3.10)
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Temperature change Bulgaria Sep-Nov wrt 1961-1990 GISTEMP 1200 Tmin change Bulgaria Sep-Nov wrt 1961-1990 CRU TS 3.10
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®ur.13.IIpoMeHH Ha cpeHATA TeMIIepaTypa Ha Bb31yXa B bhiarapus npe3 eceHTa npe3 nepuoja ®ur.14.IIpoMeHH Ha cpelHATa MUHUMAJIHA TemniepaTtypa B Bbarapus npes ecenra npe3
1901 - 2009 r. B cpaBHeHHe ¢ 6a3HCcHUST KJIMMaTH4eH nepuon 1961-1990 r. nepuoaa 1901 — 2009 B cpaBHenue ¢ 6a3ucHUs KIMMaTH4eH nepuoa 1961-1990 r.
(6a3a manuu GISTEMP 1200) (6a3a mannn CRU TS 3.10)
Tmax change Bulgaria Sep-Nov wrt 1961-1990 CRU TS 3.10 Precipitation change Bulgaria Jan-Dec wrt 1961-1990 CRU TS 3.10.01
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®ur.15.1IpoMeHu Ha cpeIHATAa MAaKCHMAJIHA TeMnepaTtypa B Bbiarapus npes ecenra npes ®ur.16.ITpoMeHH Ha CPeTHOTOIMIIHUTE KOJUYECTBA HA BajexuTe (mm/nen) B barapus npe3
nepuoga 1901 — 2009 r. B cpaBHeHHUe ¢ 6a3ucHUS KIUMaTH4YeH nepuoa 1961-1990 r. nepuoaa 1901 — 2009 r. B cpaBHeHue ¢ 6a3ucHUS KiauMaTH4yeH nepuox 1961-1990 r.
(6a3a manun CRU TS 3.10) (6a3a manum CRU TS 3.10.01)
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Relative Precipitation change Bulgaria Jan-Dec wrt 1961-1990 CRU TS 3.10.01

®@ur.17.IIpoMenn Ha cpeAHOTOIUIIHUTE KOJIHYECTBA Ha Bajexkure (%0) B Brarapus npes
nepuoga 1901 - 2009 r. B cpaBHeHue ¢ 6a3UCHUSA KJIUMAaTH4YeH nepuoa 1961-1990 r.
(6a3a nannu CRU TS 3.10.01)

Relative Precipitation change Bulgaria Dec-Feb wrt 1961-1990 CRU TS 3.10.01
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®ur.19.1Ipomenn Ha cpeiHUTe KOJUYecTBA Ha BasexnuTe (%) B Bbarapus npes 3umara npes
nepuona 1901 — 2009 B cpaBHeHue ¢ 6a3uCHUS KIuMaTH4yeH nepuoa 1961-1990 r.
(6a3a nannu CRU TS 3.10.01)
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Precipitation change Bulgaria Dec-Feb wrt 1961-1990 CRU TS 3.10.01
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®ur.18.IIpoMeHH HA CpelHUTE KOJINYECTBA Ha Baje:xkuTe (mm/aeH) B Beiarapus npes sumarta
npe3 nepuoga 1901 — 2009 r. B cpaBHeHHe ¢ 6a3ucHUS KIUMaTH4eH nepuox 1961-1990 r.

(6a3a nanau CRU TS 3.10.01)

Precipitation change Bulgaria Mar-May wrt 1961-1990 CRU TS 3.10.01
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@ur.20.JIpomeHH Ha cpeTHUTE KOJIMYECTBA HA Baje:kuTe (mm/1eH) B Bbiarapust mpes mposerra

npe3 nepuoaa 1901 — 2009 r. B cpaBHeHHe ¢ 6a3ucHUS KiauMaTH4yeH mepuox 1961-1990 r.

(6a3a nanam CRU TS 3.10.01)
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Precipitation change Bulgaria Jun-Aug wrt 1961-1990 CRU TS 3.10.01

Relative Precipitation change Bulgaria Mar-May wrt 1961-1990 CRU TS 3.10.01
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nepuoga 1901 - 2009 r. B cpaBHeHue ¢ 6a3UCHUSA KJIUMAaTH4YeH nepuoa 1961-1990 r.
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®ur.24.JIpoMeHH Ha cpeTHHUTE KOJIMYeCTBA HA Baje:kuTe (mm/aeH) B Bharapus npes eceHra
npe3 nepuoaa 1901 - 2009 r. B cpaBHeHHUe ¢ 6a3ucHUS KIUMaTH4YeH nepuoa 1961-1990 r.

(6a3a nanam CRU TS 3.10.01)
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Relative Precipitation change Bulgaria Sep-Nov wrt 1961-1990 CRU TS 3.10.01
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(6a3a nannu CRU TS 3.10.01)
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