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B YEPHOMOPCKOM PEI'HOHE B XXI BEKE
IIPU PA3HBIX KIIMMATHYECKUX CHEHAPUAX
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ITo maHHBIM pacdyéToB pernoHambHOM KinuMatndeckoi moaenu SMHI-RCA4 u3 npoexkta CORDEX mo-
JydeHBbI TPOCSKIIMY M3MEHECHMS KOJIMYeCTBa 3UMHHUX aTMochepHbIx ocankoB (AO) mms UepHOMOpCKOTO
peruoHa B XXI Beke NMpH pa3HBIX KIMMATHICCKUX ClIeHApHIX. PaccMoTpeHsl m3MeHeHus konmmdecTBa AO
B Jiekabpe B kpatkocpouHoit (2021-2050 rr.) u cpeqrecpounoii (2051-2080 rr.) mepcneKkTuBe 1mo OTHO-

MICHHUIO K HCTOprYecKoMy repuoay (19762005 rr.).

Bo Bropoii momosure XXI cronerus misa cueHapueB RCP4.5 u RCP8.5 otMewaercs 3HaUMMBIA pocT Me-
Jranbl KonndecTBa AO nperMyIecTBEHHO HaJl Beeit TeppuTopueit UepHOMOPCKOTO peruoHa.
KawuesBble ciioBa: atMochepHsie ocaaky, npoeknuu, moaeas SMHI-RCA4, kinmaTudeckue clieHapuH,
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BBenenune. JleTanbHblil aHANIU3 KJIMMa-
THYecKuX u3MeHeHul B XXI Beke nox Biu-
STHAEM aHTPOIIOTeHHBIX (PaKTOPOB HA PETH-
OHaJIbHOM MaciuTalbe mpeacTaBisier coboi
aKTyaJIbHYl0 ¥ TIPAaKTUYECKH 3HAYAMYFO
3anagy. OO 3TOM CBUIETENBbCTBYIOT MHOTO-
YHCIICHHbIE IMyOJHMKAllUU, TIOCBSIIEHHEIC
9TON TeMaTHKe, B TOM YHUCIIE, OCHOBAaHHBIC
Ha aHaJIM3e PETUOHAIBHBIX KIMMATHYECKIX
pacuéToB, BBHIMOJIHEHHBIX B paMKaX HCCIe-
noBarenbckoro  mnpoekta  Coordinated
Regional Downscaling Experiment
(CORDEX) [1]. OTH pac4éThl IPOBEICHBI C
WCIIOJIb30BaHUEM METOAa JAMHAMUYECKOU
peruoHanu3aiuu (downscaling) pe3yibTa-
TOB TJIOOATBHBIX PACUETOB, OCYIIECTBIEH-
HBIX B paMKax HHTEPKAIMOpAIlMU KiIMMa-
TUYECKUX MoOjieJield, OTOOpaHHBIX MO €Ju-
HBIM KPUTEPUSAM M BXOAANINX B KOHCOPIIH-
ym Climate Model Intercomparison Project
(CMIP). K HacTosmeMy BpeMEHH BBIIIOJ-
HEHBI PErHMOHAIILHBIC PACYETHI TIO PE3YIb-
tataM 5-oif ¢as3sl mpoexta CMIP, momy-
YEHHBIM Ha OCHOBE KJIIMMATUYECKUX CIIeHa-
pHeB, TMPUHATBIX MeXIpaBUTEIbCTBEHHON
TPYIION SKCIEPTOB MO U3MEHEHHIO KITMMa-
ta (Tak Ha3piBaeMble, Representative
Concentration Pathway — RCP) [2]. Dtu
CLICHApHU DPa3INyaloTCI MEXIy COOOH Be-
JUYMHAMU  KOHIIEHTPAlUM  TapHUKOBBIX

ra3oB B armochepe B XXI Beke u cBs3aH-
HBIMU C HUMH NIPHUPALICHUSMH TI100a1bHO-
ro paJualroOHHOTO MPHUTOKA TEIUIa B HUXK-
HIOI0 Tpomochepy k 2100 romy. Tak,
HanpuMmep, B cueHapuu RCP4.5 npennona-
raercs, 4ro K KoHy XXI crosetust yBenu-
YeHHe pPaJUaIiOHHOIO BO3/JEUCTBUS Ha
HIDKHIOIO Tporocgepy coctaBut 4,5 Br/m2
B pesymnbrate mnoBblIeHHE TI100aJIBHOM
npu3eMHON Temreparypbl Bozmyxa (IITB)
M0 CPAaBHEHHUIO C JOWHAYCTPUAJIBHBIM IIe-
puogom OyneT BapbHpOBaTh B IpeAeiax
2,0-4,5°C. D10 CyIIECTBEHHO MNpPEBBILIAET
poct IITB, oxumaeMmslii IIpu peanu3anuu
Oonee  ONTUMHCTHYECKOTO CIIeHapHs
RCP2.6, npu xotopom poct IITB ¢ Gomnb-
IIOM BEPOSATHOCTHIO HE OyJEeT MpEeBbINIATh
2°C [3, 4]. B nHanboiee necCHMHCTHYECKOM
cueHapuu (RCP8.5 nnm, Tak Ha3pIBaeMOM,
business as usual) k koHITy Beka O)HIaeTCs
pOCT  aHTPOIOTEHHOTO  PaJWAIlMOHHOTO
BO3IeHcTBUA 10 8,5 B1/M2. DTOT mOMOIHU-
TENBHBIN MPUTOK TEIUIa B HIXKHIOI TPOIIO-
chepy OyneT BbI3bIBATH MOBBINICHUE CPE/I-
Hell rnobampHOU IITB kak mMuHMMYM Ha
3,5°C [5]. Pa30poc mpuBeneHHBIX OIIEHOK
OOBSCHSIETCA TEM, YTO BOCIPOM3BEICHHE
WCTOPUYECKUX H OyIymumxX HW3MEHEHHH
KJIUMAaTa Pa3sHbIMHM KIMMaTHIECKUMH MO/Ie-
JSIMHU CYLIECTBEHHO pasnuyaercs [6].



O1neHKH M3MEHEHHH KOJIMYecTBa aTMO-
chepupix ocankoB (AO) B XX-XXI B. Ha
TeppuTopun Poccuy mo maHHBIM TII00Ah-
HBIX KIMMAaTHYECKHX MOJENEH M3 MpPOEKTa
CMIP6 mns nHambojee HEOIArONMPHSITHOIO
crienapust  (business as usual) moxazamu
POCT OTHOCHUTENBHBIX cyMM AO 3uMOil Ha
Oonblueit yactu tepputopun Poccum [7].
Hecmotpss Ha cuibHBIE MEXMOJEIBHBIC
paznuuus, K koHIy XXI cronetus TeHAeH-
UM K YBEIHMUYEHHUIO 3UMHHX cyMM AQO Ha
EBpormneiickoit Tepputopuu Poccun ctaHo-
BATCS O0JI€€ BBIPAKCHHBIMI.

Kak wu3BectHo, UepHOMOpCKHI PErHOH
XapaKTepu3yeTcss  BBICOKOM  MpOCTpaH-
CTBEHHOH HEOAHOPOAHOCThIO [8] u He-
OTIPeIeIEHHOCTRIO TCHICHIIUIN KIMMaTHue-
CKUX U3MCHEHHUH B HCTOPUYECKOM HEPHOIC
[9]. lnst yka3aHHOTO peruoHa B HEKOTOPHIX
paboTax TONyYeHBl MPOEKIMH H3MEHEHHH
konuuectBa AQO, KOTOpBIE 3a4acTyro IPo-
TUBOpEYAT Apyr Apyry. Hampumep, pe3yib-
TaThl KIUMATHYECKUX pacu€ToB s Yep-
HOMOPCKOIo peruoHa o konua XXI crose-
THUS C UCTIOJIb30BAaHUEM PETHOHAJIBHOM YmC-
JIEHHOW MoJienn aTMoc(hepHON TUPKYIISIHA
HadRM3P u BXOOHBIX JAHHBIX TI00AIBLHON
atmocdepHoit Momenn HadAM3P mnoxasa-
JM, 9TO 110 OJTHOMY M3 CaMbIX HEOJIaronpu-
ATHBIX crieHapreB (A2), paCCMOTPEHHBIX B
pamkax npoekta CMIP3, xonmuecTBo 3uM-
Hux AO Hajg YépaeiMm mopem B 2071-
2100 rr. Bo3pactét Ha 15-20% 10 oTHOLIE-
HUI0O K KOHTpoJbHOMY mnepuony (1961-
1990 rr.) [10]. ABTOpBI CBSI3BIBAIOT OTME-
YeHHBIN pocT KosndecTBa AO ¢ yCHIIEHHOU
KOHBEKTHBHOM aKTHBHOCTBIO Haj Ooiee
TEMIBIM MOopeM. BmecTte ¢ Tem, mocTpoeHue
PETHOHAIBHBIX MPOEKINH W3MEHEHUHN KITH-
Mata YepHOMOpPCKOTO peruoHa K KOHILY
XXI crosietusi ¢ UCHOIB30BAHUEM PErHO-
HAIBHON YHCIICHHOW MOJETN KIuMara
HadRM3P u BXOIHBIX JaHHBIX I100aIbHON
MOJIeIM OOIeH IUPKYISAIud atMochepsl U
okeana (MOILIAO) INMCM4 mnokas3ajo,
YTO Ui TECCUMHUCTHYHOTO  CLEHAPHS
RCP8.5 uzmenenue konnuectsa AO B 3UM-
Huit ce30H B 2071-2100 rr. c1abo BeIpake-
HO IO OTHOLICHHUIO K KOHTPOJBHOMY IEpH-
ony (1971-2000 rr.) [11]. [Ipoekumu u3me-
HEHUS KJIuMara B  YepHOMOpCKO—
KacnuiickoM permoHe ¢ HCHOJIb30BaHHUEM
JIBYX MOJENel peruoHanbHOW aTMocdep-

Hoii mupkynsinuun RegCM4 u HadRM3P
nonydeHsl B [12]. B kauyecTBe BXOIHBIX
JMAHHBIX HCHOJB30BAINCH PE3YNBTATHl MO-
JIEIUPOBaHUS, MPOBEACHHOIO B paMKax
MOIIAO INMCM4. ABTOPBI TIOATBEPIITH
moirydeHHbId B pabote [11] pesymbrar o
CTATUCTUYECKH HE3HAYUMOM H3MEHEHUU
konuyecTBa 3uMHUX AO Han YEpHBIM MO-
pem B 2071-2100 rr. 110 OTHOIIEHHUIO K TI0-
cnegHed Tpetu XX Beka Uil MECCUMH-
cruuHoro cuenapusi (RCP8.5).

Takum 00pa3oM, TEHIEHIMH H3MEHEe-
ausa kommdecTBa AO B XXI Beke B UepHo-
MOPCKOM PErHOHE HEOJHO3HAYHBI U Tpe-
OYIOT CyIIECTBEHHOTO yTOYHEHUS. Mexmy
TEM, OCAJIKH SIBJISIFOTCSI OJTHOW W3 TJIABHBIX
COCTaBIISIIOIIMX BOJHOTO Oananca YepHoro
Mops. [losToMy mnenbto paboThl sBIsiCTCS
IIOCTPOCHUE MPOCKINHA N3MEHEHHS KOJIHYe-
ctBa 3uMHUX AO B UepHOMOpCKOM peru-
oHe B KpaTkocpouHod (2021-2050 rr.) u
cpenrecpounoit (2051-2080 rr.) mepcrek-
THBE TI0 OTHOIIEHUIO K HUCTOPHYECKOMY
nepuony (1976-2005 rr.) mi1s Bcex clieHa-
pYeB M3MEHEHHUs KOHIICHTPAIUU MapHUKO-
BBIX Ta30B B aTMOc(hepe C UCTIOIh30BAHHEM
pETHOHAIBHON  KJIMMAaTU4YECKOM MOJAENH
(PKM) SMHI-RCA4 u3 IIPOEKTa
CORDEX. Vkazaunas PKM agexBaTHO
BOCHPOM3BOJUT CpEJHEe KOJIUYECTBO W
JIOJITOTICPUOIHBIE TEHJICHIIUH W3MEHEHUN
AO Hag Y€pHBIM MOpEM B HCTOPUYECKHH
nepuoa [13]. OcHOBHOE BHMMaHHE cocpe-
JIOTOYCHO Ha aHaNn3e JeKaOpbCKUX 3Haue-
HUH, TTOCKOJIEKY B 3TOM MECSIIE OTMEUAETCS
MakcuMaibHOe KonmndectBo AO B rooBOM
ke [14].

Jdannbie u Meroabl. Vcnosib30BaHbI
MecCsSYHblE BenMYHMHBI KomndyectBa AO B
nekabpe mo manaeiM PKM SMHI-RCA4 ¢
BXOJIHBIMU JIAHHBIMH M3 TJI00QJIbHOM KIIH-
matnyeckod moxaenmn (I'KM) ICHEC-EC-
EARTH (unen ancam6mnst 'KM rl12ilpl) 3a
nepuox 1951-2099 rr., BXoasIeit B uccie-
nosarenbsckuii mpoekt CORDEX [1]. [lan-
HbIE HaXOIATCS B CBOOOJHOM JOCTYIIE Ha
caiite Climate Explorer
(https://climexp.knmi.nl/). [Jaunusie PKM
OXBaThIBAIOT Teppuropuro EBpomneiickoro
peruona (27,75°-72,25° c¢. m.; 24,75° 3. &.
—44,75° B. I1.) 1 IMEIOT IPOCTPAHCTBEHHOE
paspemenue 0,5°%0,5°. Ilns cpaBHEHHS C
MOJICTTbHBIMU PAacYETaMy BETHMYMH KOJIAYE-



ctBa AO UCHONB30BAINCH JIAaHHBIE pe-
a"anmu3a ERAS ¢ mpocTpaHCTBEHHBIM pas-
pemrenuem 0,25°%0,25° 3a mepuox 1959—
2020 rr. [15]. UcxoaHble BETUYHUHBI KOJIH-
gectBa AO no gaaasiM PKM u pe-ananmza
MMEIOT Pa3sMEPHOCTh Kr/(M? X ¢) ®m Jud
ynoOcTBa cpaBHEHUs OBUTH Pe0Opa30BaHBI
B 3KBUBAJICHTHBIC MM/Mecsiil. Mcnomnb3oBa-
JIUCH NaHHBIE YHCICHHBIX SKCIIEPUMEHTOB H
pe-aHanmm3a aius YepHOMOPCKOTO peruoHa
(40°-48° c. 1. 26°-42° B. 11.).

ITo manHBIM 0 KOommyectBe AO I ak-
BaTopuu UEpHOTO MOpS B JIeKabpe paccuu-
TaHbl MeIHaHa, e€ JOBEPUTEIbHBIA UHTEP-
BaJ W JOJTONEPUOTHBIC TEHIEHIUH, OIle-
HEHHBIE C TIOMOIIBI0 METOJIa KBAaHTHIHHON
perpeccun [16]. Onpenenenue craHaapT-
HBIX OMIMOOK KOA(h(HUIIMESHTOB KBaHTHIIb-
HOW pEerpeccuy BBHIIOJIHEHO METOIIOM OyT-
ctpen [17], Ha oOCHOBE KOTOPOTO MOTYT
OBITh TIOJYYCHBI HaWOOJIEEe PEATUCTHYHBIC
OIICHKH 3HAYUMOCTH JIMHEWHBIX TPEHIOB
[18]. MertomoMm ciyuaiiHBIX HCIBITAHUI
reHepupoBaiichk 1000 1OABBIOOPOK, Kaxk-
Jlasi U3 KOTOPBIX MPEICTABIIsIa BPEMEHHOM
psia, B KOTOpoM (TI0 CPaBHEHHIO C HCXOJI-
HBIM BPEMEHHBIM PSIOM) OTCYTCTBOBAIH
CIIy4aiiHbIM 00pa30M UCKJIFOUYCHHBIC 3HaYe-
HUs (M3 BPEMEHHOTO psila HCKII0YaloCh
~30% s3mauenwmii). ITo ka0l U3 BEIOOPOK
BBIYUCISUTUCH KOA(MGHUIIMEHTHI TPEHOB 10
METOJy KBaHTWJIBHOW perpeccuu ams 9
3HaueHud kBaHTHieH: oT 0,1 ¢ marom 0,1
1o 0,9 BxmounTensHo. Kak npasuiio, oreH-
Ka 3HaYMMOCTH KO3((UIMEHTOB MeanaH-
HOTO TpPEHJa TPOW3BOAWIIACH HAa JOBEPH-
TeTsHOM ypoBHE 99%. PaccmoTpens! ucro-
puueckuii (19762005 rr.) u Oynayuue me-
puoasr (2021-2050 rr. m 2051-2080 tr.)
MPH Pa3HBIX CIICHAPHUSIX H3MEHEHHS KOH-
LEHTPAIUN TTAPHUKOBBIX ra30B B aTMocde-
pe (RCP2.6, RCP4.5 u RCP8.5). U3smene-
Hue konuuectBa AO B UepHOMOpPCKOM pe-
THOHE B OYIyIeM pacCUMTBIBAETCSA Kak
Pa3HOCTh MEXKIY MEIHAHHBIMH 3HAYCHHS-
MU KIMMaTUYeCKOW TepeMeHHOU 3a Oymy-
e MEePHOAbl U €€ 3HAYCHUSIMU B UCTOPH-
yeckoMm mepuoge. CratucTudeckas 3Ha4YH-
MOCTH TMOJYYEHHBIX Pa3HOCTHBIX BEIWYHH,
MIPEJICTABJISIOINX COOO0M U3MEHEHHS MEIH-
anbl konmuectBa AO 3a 30-metaHue Oymy-
M€ TIEPUO/IbI TI0 OTHOIICHUIO K HCTOpUYE-
CKOMY IEPHOAY, OLIEHUBAIACH C UCIIOIH30-

BaHWEM cTaHAapTHoro t—recta CThIOJICHTA.
Brioupaics 95%-# ypoBeHb 3HAUHMMOCTH.
PesyabTarsl. [lepen Tem, kak neperTu
K aHajgu3y JOJTOINEePUOIHBIX TEHICHIIMH
m3MeHeHusT KonmdectBa AO TpH pa3HBIX
CIIEHApHUAX W3MCHEHHS KOHIICHTPAITHHU TIap-
HUKOBBIX Ta30B B aTMOc(epe, MpoaHaIu3u-
pyeM MpOCTPAHCTBEHHOE pachpeieiiCHHUe
MeIWaHHBIX 3HadueHud komumdectBa AO B
UYepHomopckoM peruone. g storo pac-
CMOTPHM COOTBETCTBYIOIIME KapThl KOJIH-
gecTBa nekabpeckux AQO, MONydYeHHBIE 3a
HACTOPHYCCKUH TIEPHOJ IO JaHHBIM YHC-
JIGHHOTO OKCIIEpUMEHTa W pe-aHaIu3a
ERAS. Puc. 1 moarBepkmaeT XOpoIIo H3-
BecTHBI ¢akt, uro AQO pacmupeneracHbl
KpaliHe HEOJHOPOJHO IO aKBATOPHH MOPSL.
Hawnbonpmee xonuuectBo AO BbImamaer B
MIPHOPEIKHON 30HE, 0COOEHHO BIOJL AHa-
tonmiickoro u KaBkazckoro nooepexuii. B
1mejaoM oba paccMaTpUBaeMBIX MAacCHBa
JMAHHBIX BOCIIPOM3BOMAT OCHOBHBIE OCO-
OCHHOCTH TIPOCTPAHCTBEHHOI'O pacIpee-
nenust koianuectBa AO B M3y4aeMOM peru-
one. Bmecte ¢ TeM, HEOOXOAUMO OTMETUTE
W HEKOTOpble pa3nmnuus. Tak, B A30BCKOM
MOp€ BeIWYMHa MeauaHbl komudecTBa AO
o JaHHbIM pe-aHanmm3a ERAS5 naxonutcs B
nunana3one 45-50 mm/mec, a Mo JaHHBIM
PKM ywmensmraercs mo 35 mm/mec. B
KpbIMCKHX ropax BeJUYMHA MEIAMaHbI KO-
nuyectBa AO 1O JaHHBIM pe-aHaau3a
ERAS cocrasiger okono 70 mm/mec, a 1o
maHaeiM PKM — oxomo 120 Mwm/Mec.
HauGosbinne pas3nuuus OTMEYATCS B
KaBka3ckux ropax, TJe IO JaHHBIM pe-
ananmus3a ERAS xomndyectBo AO cocTaBiser
memHoruMm Oonee 200 mm/Mec, a 1o JgaH-
HeIM PKM — okono 400 mm/Mec. Benmnuuna
Meauanbl koinuectBa AO Ha AHaATONUH-
CKOM T00epexbe, OllcHEHHAas 10 JABYM HC-
I0JIb3YEMBIM MacCUBaM JaHHBIX, OJIMHAKO-
Ba U cocTasisieT okoio 150 mm/Mec. OnHa-
KO 3TOT JIOKJIbHBIA MaKCUMYM I10 JTaHHBIM
pe-ananm3a ERAS5 maxoautcs B mpubpex-
HOI1 30He, a o JaHHeIM PKM oH cmemén k
Oro-BOCTOKY. B  Oro-BocrouHoit wyacrtu
Uépuoro mops (B okpectHocTH 42° c. 1.
36° B. n.) mo manHeiM PKM ormedaercs
JOKAJbHBIA MUHUMYM MEIUAHbl KOJHUYE-
ctBa AQO, cocraBusomui 25 Mm/Mec, KO-
TOPBI HE BBIACISCTCS IO JaHHBIM pe-
aHaim3a ERAS. Takum oOpazom, KpymHO-



MacIITa0Hble 0COOCHHOCTH PACIIPE/ICIICHUS
konmmaecTBa AO B UepHOMOPCKOM pETHOHE,
XapaKTepU3YIOLTIMCS TOPHU30HTAIBHO—
HEOJTHOPOJHBIM PEIbe()OM MOCTHUIIAFOIICH
MOBEPXHOCTH, TIONYUYCHHBIC B pe-aHAIN3e
ERAS, coxpanstorcss 1 8 PKM. BMmecre ¢

48°
c.1I.

46°
44°4

42°1

TEM, OTMEYAIOTCS 3HAYUTCIBHBIC PACXOXK-
JICHUST MEXJy MPOTHOCTHYECKHMHU pacue-
TaMH W JJaHHBIMU pe-aHaim3a. OHU MaKcH-
MaJbHBI B palioHaxX ¢ HawOoJiee CIIOKHBIM
perasedom.
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Puc. 1. [IpocTpancTBeHHOE pacnpeaesieHue MeIMaHHbIX 3HAUCHNH KOJINYECTBa aTMOC(EPHBIX 0CAIKOB
(MM/mecsi) B UepHOMOPCKOM perioHe B Jiekabpe B ucropuueckuii mepuos 1976-2005 rr.
0 IaHHBIM pe-aHanu3a ERAS (a) u pernonanshoii kiumaruueckoit Mogenu SMHI-RCA4 (0).
ITokazanbl m3oauauu 60 1 100 Mm/Mec
Fig. 1. Spatial distribution of median values of precipitation (mm/month) in the Black Sea region
in December in the historical period 1976—-2005 based on the ERAS5 re-analysis data (a) and
the regional climate model SMHI-RCA4 data (b). Isolines of 60 and 100 mm/month are shown

PaccMoTpuM  nmanee  cTaTHCTUYECKHE
XapaKTePUCTUKH BPEMEHHBIX DPSIOB KOJIH-
gectBa AO Haxg YEpHBIM MOpeM B Jekadpe
1o JaHHbIM pe-aHanmu3za ERAS u PKM
SMHI-RCA4. B o6umii s pe-aHanmsa u
PKM BpemeHHON OTpe30K KOHTPOIHHOTO
mepuoma  (1959-2005rr.)  MenawaHHBIC
TpeHabl (g 3HayeHust kBaHTwiasA 0,5) ot-
pUIIATEIbHBI ¥ BETHMYUHBI UX KO3 PUITUCH-
TOB TIOYTH COBManaroT (puc. 2). 910 03Ha-
YyaeT, 4To B HcTopuueckui nepuoy PKM
aZIeKBaTHO BOCIIPOM3BOJUT YMEHbBIIIEHUE
kommdyectBa AO Hag Y€pueiM Mopem. 3a
Bech goctymHblid nepuon (1951-2099 rr.)
OTMEYaeTcs MOJIOKUTENbHBIM, HO HE 3Ha-
yuMbIi Tpen konuuectBa AO Hag YEpHBIM
MOpEM JIJIsl BCeX CIICHApHEB IpeJroJiarae-
MOro M3MeHeHMs Kiaumara. OTMETHM, 4TO
npu cueHapuu RCP2.6 B mepswi (2021-
2050 rr.) u Bropoit (2051-2080 rr.) Oymy-
e NMepHoAbl BO BPEMEHHOW HM3MEHUYMBO-
ctu kKoimdectBa AO TPOUCXOIUT M3MEHE-
HHUE CTIEKTPAIILHOTO COCTaBa: B TIEPBOM IIe-
puozae mpeoliagaroT OECSITWIETHHE, a BO
BTOPOM TIEPHOJIC — MEKTO/IOBBIE KOJICOaHHUS
(puc. 2, a).

W3 Tabn. 1 BUAHO, 4TO B HCTOPUIECCKHIA
nepuop (1976-2005 rr.) menuaHa Kojauue-

ctBa AO Haxg Y€pHBIM MOpeM B Jiekabpe 1o
nJanabiM PKM Menbie Ha 8%, a mupuHa eé
JIOBEPUTEILHOTO WHTEpBayia Ooibmie B 1,5
pasa, 4eM I10 JTJaHHBIM pe-aHanu3a. I1o maH-
HeIM ERAS B uctopuyeckuii mepuoj; oTMe-
JaeTcsl yMeHbIlleHne KonmdectBa AO Han
YEpHBIM MOpeM B JiekaOpe ISl KBaHTHIICH
ot 0,1 mo 0,6 u poct xonmuectBa AO nmust
kBaHTwIg 0,9. [lo manapiM PKM B ykazaH-
HBI TIEPUOJT BBISBIIEHO YMEHBIIICHNE KOJH-
gyectBa AO mis kBantuae# ot 0,1 10 0,5 u
yBenumaenne konmdectBa AO st KBaHTH-
ne#t ot 0,6 mo 0,9. [Ipu sTOM A7 KBaHTHU-
ne#t 0,3, 0,5 u 0,9 k03P DUITUEHTHI TPEHIOB
B pacCMaTPHUBAEMBIA MEPUOJ TTOYTH COBIIA-
natoT. TakuM 00pa3om, MeaHaHa W JOJro-
MIEPUOAHBIE TEHIEHIIMN H3MEHEHUS KOJH-
gectBa AO Hag YEpHBIM MOpEM B aekadpe
32 WUCTOPHYECKHHA TEPHOJ IO HCIOJIb3ye-
MBIM JaHHBIM XOPOIIO COTJIACOBAHBI. JTO
Ja€T OCHOBAHUSA JIETAJIBHO pPacCMaTpPUBATH
W3MEHEHUE MEIWAaHbl W JIONTONEPHOIHBIC
TeHaeHIun KomuecTBa AQO, 0XKMIAEMBIX B
OyayIye IePHOIBI TP PA3HBIX CIICHAPUIX
M3MEHEHHUS KOHICHTPAIlMH IapHUKOBBIX
ra3oB B armocdepe mia YEpHOro MoOpA
(tabin. 1 u puc. 2) u UepHOMOPCKOTO peru-
oHa (puc. 3) no qanHeIM BeIOpaHHO PKM.
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Puc. 2. BpemeHHbI€ psifibl KOJIMUECTBA AaTMOC(EPHBIX 0CaIKOB (MM/Mecsl) Hax YEpHBIM MOopeM
B JiekaOpe no JaHHbIM pe-aHainm3a ERAS B nmepuoa 1959-2005 rr. u pernoHaabHON KITUMaTHUECKON
mozenu SMHI-RCA4 B nepuon 1951-2099 rr. npu pa3HbIX ClieHApHUSIX HU3MEHEHHUS KOHIICHTPAaIUN
mapHUKOBHIX Ta30B RCP2.6 (a), RCP4.5 (6) u RCP8.5 (B). [IpsiMble YepHBIC THHAN — MEAHAHHBIC TPSHIBI
(mst 3Hauenus kBauTuist 0,5)
Fig. 2. Time series of the amount of precipitation (mm/month) over the Black Sea in December, based on
ERAGS re-analysis data for the period 1959-2005 and the regional climate model SMHI-RCA4
for the period 1951-2099 under different scenarios of changes in greenhouse gas concentration RCP2.6
(a), RCP4.5 (b) and RCP8.5 (c). Straight black lines are median trends (for a quantile value of 0.5)

Ananmu3 mpoekmuii konudectBa AO B
nekabpe k cepenune u k 80 rr. XXI| Beka
MoKasan cienyroimee. B kpaTkocpoyHOH
nepcnektuBe (2021-2050 rr.) mpu mepexo-
ne ot cueHapust RCP2.6 k Gonee neccumu-
ctuaHoMy crenapuio RCP8.5 (1. e. npm
pOCTE KOHIICHTPAIMH TTAPHUKOBHIX T'a30B B
atmocdepe) Mmenuana kxommuectBa AO 1o
nanHsiM PKM yBennuuBaetcst Ha 16%, a
mupuHa €€ JIOBEPUTEIBHOTO HHTEpBaia
yMmenbiaeTcs ot 37 mm/Mec st RCP2.6 no
27 mm/mec mns RCP8.5. Tlpu nrobom u3
CIIeHapueB U3MEHEHHsI KOHIICHTPAIUH Tap-
HUKOBBIX I'a30B B aTrMocdepe MeauaHa Ko-
mmaectBa AO Hag YEpHBIM MOpeM B yKa-

3aHHBIN MepuoJi OyJeT HaxOAWTHCS B Tpe-
Jenax JOBEpUTENHHOr0 HHTEpBana, olle-
HEHHOTO U1l HCTOPHUYECKOr0 TIEPHOAa.

B kpaTkoCpO4YHOW IEpCHEKTHBE IS
cueHapuss RCP2.6 koadduuueHTsl KBaH-
THJILHOT'O TPEHAA JUIS BEJTUYUH KOJIUYECTBA
AO Han U€pHBIM MOpeM B Jiekabpe OTpu-
LATENbHBI BO BCEM JMANa30HE KBaHTHIICH.
IIpn sTtomM ymeHbplieHue konuuectBa AQO
g kBantwied 0,5 u 0,9 3saunmo HA 99%
JOBepUTENbHOM YypoBHE. llpu ymepeHHO
ontumucTHUHOM crieHapun RCP4.5 koad-
(UIMEeHTH KBaHTHJIBHOTO TPEHIA KOJHYe-
crBa AO nns xBantmnedd 0,1-0,6 mpenmy-
IIECTBEHHO MOJOXHUTENbHBL. [Ipmuem sta



BenuunHa g kBantwig 0,1 3HaunMa Ha
99% nmoeeputenbHOM ypoBHE. CorjacHo
nmeccuMucTnaHOMYy crieHaputo RCP8.5, B
YKa3aHHBIA MEPHOJ 3HAYMMBIX TCHACHITUI
n3MeHeHus konmmdecTBa AO I HU3KUX U

CpPeIHMX KBaHTHJICH He oOHapyxkeHo. Jlms
kBanTwie 0,7-0,9 oTMedaroTcs IOIOKH-
TeIbHBIC KOX(P(GUIHNEHTH KBAaHTHIIBHOTO
TpeHJia, HO 3HauuMbIe Ha 99% noBepUTENb-
HOM YpOBHE TOJBKO Jutsa KBaHTWIA 0,8.

Tadanna 1. Meauana xonandecTBa aTMOc(EpHBIX 0canKkoB (MM/Mecsi) Hax YEpHBIM MopeM B Jekadpe,
e€ IoBepUTEIbHBIM HHTEPBAN Ha YpoBHE 99% 1 K03 (HUIIMEHTHI KBAHTHIIBHOTO TpeHIa (MM/MecsI / TOx)
B MCTOPUYECKUH W OyIyIIue NMeprojabl IPU Pa3HBIX CHEHAPUSIX W3MEHEHMs KOHIEHTPAIMU MapHUKOBBIX

ra3oB B aTMochepe

19762005 rr. 2021-2050 rr. 2051-2080 rr.
ERA5 ?QAC/II;'\IA: RCP2.6 | RCP4.5 | RCP85 | RCP2.6 | RCP4.5 | RCP8.5
MeanaHa 66,2 61,5 61,1 66,3 70,3 65,2 80,7 83,6
JTIOBEPHUTEIBbHBIN
WHTEPBAI IS 58,2- 49,3- 50,5- 51,5- 64,0- 49,4- 62,4- 66,0-
MeIMaHbl Ha 72,8 71,8 87,0 81,8 90,8 82,9 99,7 111,6
ypoBHe 99%
3HAYCHHUE
— KoaddummeHT KBaHTHIIEHOTO TpeHaa, MM/MeC / TOJ
0,9 0,80 0,80 -1,34 -0,07 0,69 1,67 1,00 -2,07
0,8 0,11 0,80 -0,56 -0,16 1,12 1,37 1,52 0,49
0,7 -0,01 0,88 -0,66 0,02 0,36 0,49 1,28 0,43
0,6 -0,17 0,67 -0,76 0,51 -0,28 -0,11 1,65 0,84
0,5 -0,45 -0,48 -1,04 0,74 -0,03 -0,39 1,08 1,11
0,4 -0,62 -0,93 -0,94 0,11 -0,17 -0,13 0,60 1,15
0,3 -0,63 -0,60 -0,41 0,35 -0,02 -0,06 0,22 0,98
0,2 -0,72 -0,07 -0,12 0,56 -0,10 0,65 0,04 0,53
0,1 -0,41 -0,81 -0,44 1,48 0,56 0,26 -0,61 -0,77

[Tpumeuanne. KypcuBoM BbleneHb! KO QUIIMEHTH KBAHTHIBHOTO TPEHAA, COBIIAAAIOIINE MEXIY
nmanabiMEu pe-aHamu3za ERAS m PKM SMHI-RCA4. XXupabiM mpudToM BeIIEIeHB K03 PUITMCHTHI

KBaHTHJILHOTO TPEH/Ia, 3HaUUMbIe Ha 99% NOBEPUTETHLHOM YPOBHE.

B cpennecpounoii nepcrexktuse (2051-
2080 rT.) TambHEHIIUH POCT KOHIICHTPAIIUH
MAapHUKOBBIX Ta30B B aTMocdepe (T. €. mpu
nepexone oT cueHapuss RCP2.6 x Ooiee
necCUMUCTUYHOMY cueHapuio RCP8.5) Oy-
JIET COMPOBOXIATLCS YBeIHMUYeHHEM Ha 28%
MEJUaHbl KOJWYECTBa JeKaOphckux AQO
Haj Y€pHbiM MopeM. B ykazaHHBIM nepuos
MIFPUHA JOBEPUTEIHLHOTO HHTEPBAJIa MEIH-
anbl konmuyecTBa AO yBenuuuBaercs ot 33
mm/Mec g RCP2.6 no 45 mm/mec s
RCPS8.5, 1. e. moutu B 1,5 pa3za.

B nepron 2051-2080 rr. mis crieHapus
RCP2.6 3nHaunMmble TEHACHIMH H3MEHEHUS
konnuectBa AO Hax YEpHBIM Mopem Ais
kBantwie 0,1-0,7 He oOHapyxeHbl. s
kBantwiei 0,8 u 0,9 nmosyuyeHsl 3HaAYUMBIC
(Ha 99% ypoBHE) MOJIOKUTEIbHBIC TCHICH-
uu. [Ipn yMepeHHO ONTUMHCTUYHOM CIie-
Hapuu RCP4.5 ko3¢ ¢uimeHTsl KBaHTHIIb-
HOTO TpeHAa koinmdectBa AO I KBaHTH-

neii 0,1-0,4 nHe3naummbl. [IjIsl KBaHTHIIEH
0,5-0,9 ormeuatorcst 3Haunmbie (Ha 99%
YpPOBHE) TONOKUTENbHBIE TeHaeHn. Co-
[JIACHO  MECCUMHCTUYHOMY  CIICHApHIO
RCP8.5 B ykazausblii nepuon koddduiu-
€HTHl KBAHTWIHHOTO TpPEHJAa KOJINYeCTBa
AO nmnsa xBantuneit 0,1 u 0,9 orpunarens-
Hbl. [Tpruem ko3(hduIMEeHTH KBaHTHIIEHO-
ro TpeHaa i kBantwisa 0,9 3Haunmbl (Ha
99% yposue). IIpu 3TOM OHU OKa3aawCh U
HarOOBIIUMHE (110 a0COTFOTHON BEJINYHHE)
[0 CPAaBHEHHUIO C OCTAILHBIMU KOX(DDUIIH-
eHTtamu. BmecTe ¢ TeM s kBanTuiek 0,4 u
0,5 momyuens! 3Haunmble (Ha 99% ypoBHe)
MIOJIOKUTENBHBIE  KOX(PQUIIMEHTH  KBaH-
TWJIBHOrO TpeHaa konuyectBa AO.
Ilepeiinem K pacCMOTPEHUIO UBMEHEHUS
MeIMaHbl KojudecTBa Aekabpbckux AO B
YepHOMOPCKOM PEeruoHe B OyAyIIHE MepH-
OJIbl 110 OTHOIICHHIO K UCTOPUYCCKOMY IIe-

puony (puc. 3).
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Puc. 3. 3MeHeHne MemuaHbl KodmdecTBa aTMOcepHBIX ocaakos (%) B 2021-2050 rr. (cneBa)
u B 2051-2080 rr. (cmpaBa) 10 OTHOIICHHUIO K HCTOpHYecKOMY Tieprory 1976—2005 rr.

B UepHOMOPCKOM peTrHoHe B IeKadpe IPH pa3HbIX CICHAPHSIX N3MEHEHHUS KOHIICHTPAIINY ITAPHUKOBBIX
razoB RCP2.6 (BBepxy), RCP4.5 (mocepenune) u RCP8.5 (BHu3y). [Tokazans uzonunuu £25, 50 u 75%
Fig. 3. Change in median precipitation (%) in 2021-2050 (left) and in 20512080 (right) in relation to

the historical period 19762005 in the Black Sea region in December under different scenarios

of changes in greenhouse gas concentration RCP2.6 (top), RCP4.5 (middle) and RCP8.5 (bottom).
Isolines of £25, 50 and 75% are shown

B xpatkocpounoi nepcrektuse (2021-—
2050 rT.) MO OTHOLIEHHUIO K UCTOPHUYECKOMY
nepuoxy ans cuerapusi RCP2.6 meaunana
konmdecTBa AQO 3HAYMMO YBETHMYMBASTCS
Ha 25-50% Bnoap AHATOIMICKOrO IOOE-
pexbs. Ha ocransHOl wactu YepHomop-
CKOr'0 PEruoHa M3MEHEHHs] MEIUaHbl KOJIU-
yectBa AO Manbl ¥ pa3IuyHbl 10 3HaKy. B
paccMaTpUBaEMBIM MEPHUOA JUTSI YMEPEHHO
ontuMmucTHIHOTO creHapuss RCP4.5 3Ha-
ynmoe (Ha 95% ypoBHE) yBenmu4eHHe KO-
mnuectBa AOQ oTMevaercss Ha HEOOINBIION
Mo TUIOMIaau objmactu YepHOMOPCKOro pe-
THOHA MO OTHOILICHUIO K HCTOPUYECKOMY
nepuoy. Ha roro-zamane u ceBepo-BOCTOKE
paccMaTpuBaeMOro pernoHa MoydeHo He-

3HaYMMOE yMeHblueHue koimyectBa AO.
KomnnuectBo AO Ha tepputopuu Kpbsmcko-
ro TMOJIyOCTPOBa HE3HAYMMO yMEHBIIAeTCs
B CEBEPO-3allaJIHON YacTH U YBEIUUNBACTCS
B IOro-BOoCTOYHON uactu. [y meccumu-
ctuuyHoro cueHapus RCP8.5 B ykazaHHEII
nepuo MmeauaHa konmdectBa AO yBenu-
YUBAaeTCS IMOYTH BO BCeM YepHOMOpCKOM
pEerroHe 1Mo OTHOLIEHHWIO K NCTOPHUIECKOMY
MIEpHOAY, 332 HMCKIIOYEHHEM Malbix o00ia-
CTe B CeBepO-3alaJHOM W FOro-3aragHon
yactsix Y€pHoro mopsi. Hanbonbimmii poct
(cBpime 50%) menmanbl konmdectBa AO
oTMe4aeTcsd B OKpecTHOCTH KepueHckoro
MIpOJIMBa, FOr0-BOCTOYHOM yacTH UYEpHOro
MOPS ¥ BAOJIh AHATOIUICKOTO TOOEPEXKBSI.



B cpennecpounoii nepcnekruse (2051—
2080 rT.) 110 OTHOIICHUIO K HCTOPHICCKOMY
nepuony s crieHapus RCP2.6 otmedaer-
cs 3HauuMoe Ha 95% ypoBHE yMEHBIICHUE
Memuanel kKommdectBa AQO Ha ceBepo-
BOCTOKE W 3HAYMMOE yBEIMYCHHE H3ydae-
MOTO MapaMeTpa B MaJbIX MO IUIOIIAIU 00-
JACTAX Ha Iore, IOro-3amaje U CeBepo-
3amnajie YepHOMOpPCKOTro pervoHa. B 3ToT
MEPUOA JUIS YMEPEHHO ONTHMHCTUYHOTO
cuenapusi RCP4.5 nonydeH 3HaUMMBINA POCT
Meauanbl KonmruecTBa AO B IIEHTPATBHON U
10KHOM YyacTi UepHOMOPCKOTO perroHa 1o
OTHOIIICHUIO K HCTOPUYCCKOMY TEPHOY.
HawnGonpiree yBenmnueHne MeauaHbl KOJH-
yectBa AO (cBemme 50%) oOHApY)eHO
BIONb AHaronuiickoro mobepexbs. [lpu
9TOM B CEBEpO-3amaJHONA YacTH paccMmart-
pUBaEMOTO PETHOHA PACIIONIOKEeHa 00IacTh
3HAYMMOT'0 YMCHBIIICHUS MEJIHAHbI KOJIUYEC-
crtBa AO. /[ mecCUMHCTUYHOTO CIICHAPHS
RCP8.5 B ykazaHHBIH Mepuoj TMOYTH BCA
TeppuTopusi UepHOMOPCKOTO peruoHa K
BOCTOKY OT 30° B. 1. XapakTepusyercs 3Ha-
YUMBIM POCTOM MeIuaHbl koiqudecTBa AO
M0 OTHOIIEHHIO K MCTOPUYECKOMY IIEpPHO-
ny. B HeCKOIBKMX HEOOJIBIIUX IO TUIONIAIH
00acTSIX YBEJIUYCHUE MEAMAHbl KOJIWYe-
ctBa AO coctaBut 6osiee 75% oT e€ 3HaUe-
HUHl B uctopudeckom nepuone. [Ipu atom B
BOCTOYHOM yacTtu UepHOMOPCKOro peruoHa
OTMeYaeTcs He3HAYNMMOE YMEHBIIICHHE Me-
nuanbl konuuectsa AO.

Kakoli M3 pacCMOTPEHHBIX CIiEHapUeB
6omnee BeposiTeH? C yué€ToM NPHUHATHIX Ha
CETONHAIIHUN JeHp 3aKOHOJATENbHBIX aK-
TOB B CTPaHAX— MHUTEHTAX IaPHUKOBBIX
ra3oB, OTBETCTBEHHBIX 32 HE MEHEE YeM
75% oOmmux BHIOPOCOB, TAKOBBIM CIICHAPH-
eM sBisiercs RCP4.5 [19].

3aknouenue. [IpoananuzupoBaHbl
YHUCIICHHBIC OIICHKH U3MEHEHUS KOJIMYeCTBa
AO B nmexabpe mus UepHOMOPCKOTO peruo-
Ha B XXI Beke ¢ wucnosib3oBanuem PKM
SMHI-RCA4 wu Bxomublx naHHBIX KM
ICHEC-EC-EARTH (unen ancam6ns I'KM
r12ilpl). PKM SMHI-RCA4 anekBatHO
BOCITPOM3BOJIUT MEAWAHY W JOJTOIEPUOI-
HbIC TEHICHIIMM W3MEHEHHS KOJMYEeCTBa
AO nag YE€pHbIM MOpEM B HUCTOPUUYECKHIA
nepuoxa (19762005 rr.), momydeHHBIE IO
naHHeiM pe-aHanm3a ERAS. Paccmorpeno
W3MEHEHUE MOJICTbHBIX MECSYHBIX CYMM

AO B oymymem (2021-2050 rr. u 2051—
2080 rT.) IT0 OTHOIIICHUIO K HCTOPHICCKOMY
TIEPHOAY TPY Pa3HBIX KIUMATHYECKUX CIIe-
Hapusix. Ilomyuens! cienyromye OCHOBHBIE
pe3yIbTaTHI.

s cuienapust RCP2.6 B kpatkocpod-
Ho# mepcnektuBe (2021-2050 rr.) otmeya-
eTcs 3HAa4MMO€ yMEHbIIEHHE OOIIEeTo KO-
mmdectBa AO Ham YEpHBIM MopeM s
kBa"tuneit 0,5 u 0,9. B toxxe Bpemst Menu-
aHa konnuectBa AQ, BBINAJAIONIUX BAOJb
AHATONMHICKOTO MOOEPEXDs, YBEIMINBACT-
cst Ha 25-50% 1o OTHOIIEHHUIO K UCTOpUYe-
cKkoMy mepuoay. B cpeanecpouHoil mep-
cuekruBe (2051-2080 rr.) mms KBaHTHIIEH
0,8-0,9 momydeHBI 3HAYMMBIC TIOJOXKH-
TeJIbHBIE TEHACHIMU. B Toxe Bpemsi 0Ku-
JaeTcsi 3HaYMMOE YMEHbIIeHHe (TI0 OTHO-
ICHUIO K UCTOPHYECKOMY TIEPHUOIY) MEIH-
anbl konuyecTBa AO Ha CEeBEPO-BOCTOKE
YepHOMOPCKOro pEruoHa.

Jis yMEpeHHO ONTUMHUCTHYHOTO u 00-
Jiee BEPOATHOTO W3 PACCMOTPEHHBIX CIleHa-
pueB (RCP4.5) B kpaTKOCpOYHO#H MepCrek-
TUBE OTMEYaeTcs 3HauuMoe YBeJINYeHHE
kommuectBa AO Hag YEpHbIM MoOpeM s
kBanTwid 0,1. B aToT mepuoj obnactu 3Ha-
YUMOTO YBEJIWYCHHUS! MEIUAHBI KOJIUYECTBA
AO B UYepHOMOpPCKOM pErHMOHE HEBEINKH
mo Twiomanan. B cpemHecpouHOW mepcrek-
tuBe s kBanTwied 0,5-0,9 mosydeHs
3HAYUMbBIC TIOJIOXKHUTEIbHBIE TECHICHIINH
n3MeHeHus: obOmiero xonudectBa AO Hanx
YépubiM MoOpeM. B yka3zaHHBIM nepuon
OXXKHJaeTCsd 3HAYUMBIH pOCT (IO OTHOIIEe-
HUIO K UCTOPHUYECKOMY IEPHOJTY) MEIUAHBI
komuyecTBa AO B LEHTPaIbHON U I0XKHOMN
4acTAx YepHOMOPCKOTO peruoHa.
HauGonpimee yBenmuieHrne MennaHbl KOJH-
yectBa AO (cBoime 50%) MMoryd9eHo BIIOJb
AHaTosuiickoro nmoodepexns. Bmecte ¢ TeM,
B CEBEpO-3alaJHOM 4YacTH paccMaTpuBae-
MOTO PErHoHa pachojoXkeHa o0jacTh 3Ha-
quMOTO yMeHbIneHus (6oiee 25%) menma-
HbI KoymmaecTBa AQ.

Jns  [MeCCHMUCTHYHOTO  CLEHapus
RCP8.5 B KpaTKOCPOUHON NEpCIEeKTUBE
MIOJIy4€HO 3HAYMMOE YBEIWYEHHE KOJInYe-
ctBa AO Hag YUEpHBIM MOpEM ISl KBAHTHIIA
0,8. B »aToT mepuoa MeauaHa KOJIUYECTBa
AQO yBenmMYMBaETCS MO OTHOIICHHWIO K FWC-
TOPUYECKOMY TIEPHOJY IOYTH BO BCEM
YepHOMOpPCKOM PETHOHE, 32 UCKIIOYEHHEM



MaJbIX M0 TUIOIAAW OO0JIaCTeH B CEBEpO-
3amnajiHoM U roro-3anagHou yactsax YEépHoro
Mops. HambGonpmmit poct (cBemme 50%)
Meauanbl konmuuectBa AO oTMmedaeTcs B
okpecTHOocTH KepueHCKOro mposimBa, oro-
BOCTOYHOM yactu UEpHOTO MOpsS U BAOJb
AmHatomnuiickoro moOepexbs. B cpemHe-
CPOYHOH TMEPCIIEKTUBE OXKHUIACTCS 3HAYH-
MoO¢ yBenndeHue kKonmmdectsa AO misd nua-
masona ksantwied 0,4-0,5 um 3HaumMmoe
yMeHbIlleHue KonmdectBa AQ JUisi KBaHTH-
ng 0,9. B ykazaHHBIA TEPHOI TOYTH BCSA
TeppuTOpusl UYEepHOMOPCKOTO peruoHa K
BOCTOKy OT 30° B. 1. XapakTepu3yeTcs 3Ha-
YHUMBIM POCTOM MeauaHbl koauuectBa AQ.
B HeckoapkMx HEOONBIIUX IO TUIOIIAIH
00acTSIX YBEJIUYCHUE MEIAMAHbl KOJIWYe-
ctBa AO coctaBut Oosiee 75% 1o cpaBHe-
HUIO C ICTOPUIECKUM TIEPHOIOM.

Aemopul  svipadicaiom  O1a200apHOCHb
peyeHzeHmy 3a UYeHHble pPeKOMeHOayuu,
NO360NUBUIUE VIVUUIUMD NEPBbIll 8aAPUAHM
cmambvl.
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HUsL ZIe (Mo 2ocpeaucmpayuu
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TRENDS IN CHANGES IN WINTER PRECIPITATION IN THE BLACK SEA REGION
IN THE XXI CENTURY UNDER DIFFERENT CLIMATE SCENARIOS

A.B. Polonsky, P.A. Sukhonos

Institute of Natural and Technical Systems,
RF, Sevastopol, Lenin St., 28

Based on the calculations of the regional climate model SMHI-RCA4 within the framework of the
CORDEX project, projections of changes in winter precipitation for the Black Sea region in the 21st cen-
tury are obtained under different climate scenarios. Changes in the precipitation value in December are
considered in the short-term (2021-2050) and medium-term (2051-2080) perspectives in relation to the
historical period (1976-2005). . . .

In the second half of the 21st century, for the RCP4.5 and RCP8.5 scenarios there is a significant increase
in the median precipitation almost over the entire territory of the Black Sea region.

Keywords: precipitation, projections, regional climate model SMHI-RCAA4, climate scenarios, Black Sea
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