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PaccMOTpeHBI TEHACHLMHM W3MEHEHWH KINMAaTHYECKUX HOPM MECSYHBIX CYMM aTMOCQEPHBIX OCAJIKOB,
BBINAJIAIOINX B 3MMHHE Mecslbl Ha TeppuTopusax HOro-3anagnoro n 3anaguoro KpeiMa, a Takxe aHomanuit
MIOBEPXHOCTHBIX TeMnepatyp CpenuzeMHoro mops , 3anaguoit u Cesepo-3anagHoit yacti YepHOro MOps.
BeiBIEeHO HanM4ue CBSI3M MEXKAY TEHICHIMAMH M3MEHEHHMI COCTOSHHU yKa3aHHBIX IIPOIIECCOB, KOTOpas
SIBISIETCA  Kay3aJlbHOM. OTO MO3BOMSIET TPEANOJaraTh BO3MOXKHOCTh  YIPABICHHS H3MEHEHHAMH
MHTEHCUBHOCTH 3UMHHUX aTMoc(epHBIX ocagkoB B KpbIMy, IMyTeM COOTBETCTBYIOILETO DPETYIHPOBAHHS
pacxomoB Box KaxoBCKOro BOZOXpaHWININA, KOTOpbIE 0Opa3yloT crTok JlHempa, mOCTyHamomuil B
JuenpoBcko-byrckyto ycTbeBy1o 001acTb.
Kirrogessre ciroBa: 3 v 103 Kpbiv, Tepmuueckas Tpancdopmarms Cpean3eMHOMOPCKUX BO3AYLIHBIX Mace, 3
n C3 yactp YepHOro Mopsi, KIMMaTHIECKHE HOPMBI, aTMOC(HEpHBIE OCAJIKH, TOBEPXHOCTHBIE TEMIIEPATYPBbI,
TEHJICHIINSI.

BBEJIEHUE

3umoii, B pernonax ¢ CyOTpOITMYecKUM CPeAN3eMHOMOPCKAM KIMMAaTOM, BBIITafaeT OoibIIast
YacTh MOCTYMAIOIIMX B HUX 33 roJi aTMOC(HEpPHBIX OCaJKOB, 2 M3MEHEHHUS] UX WHTEHCUBHOCTH BO
MHOT'OM OIPEACISIFOT OCOOCHHOCTH Pa3BUTHsI HAa TMPOTSIKCHUH BCEr0 Tofa COOTBETCTBYIOIIMX
(UTOIICHO30B M OK30TCHHBIX IpoieccoB. [l03TOMYy BBISBICHHE COBPEMEHHBIX TEHACHIIUI
N3MCHYMBOCTU KIIMMATHYCCKUX HOPM 3HMMHUX OCAJAKOB, BbIIIAAarOMINX B H0}106HI)IX peruoHax,
MPEICTAaBIAET COOOH aKTyaldbHYIO MpoOiieMy (usmyeckod reorpaduu, reoGU3UKA U TCOXUMHU
nmaHamagros.

HaumOompimii wWHTEpeC pelieHWe MaHHOH MPOOJIeMBbl MPEICTABISACT JJIi PETHOHOB,
00aaromux BBICOKMM PEKPEAMOHHBIM TOTEHIIHATIOM W TPAaTUIMOHHO HCIOIB3yEeMbIX Kak
KypoptTel. OmanME U3 HUX sABIsIoTcA FOro-3ananusiit u 3ananaeii (ganee K03 u 3) Kpemm. K O3
Kpeimy oTtHOCHTCs ['epakieiickuii OIyoCTpOB U ApyrHe TeppUTOpuH T. CeBacTOIONs, a TaKKe
Baxuncapatickoro paiiona ABTOHOMHOH pecryonuku KpeiM, B ToMm gmcie 6acceitupl pex UepHoH,
Kauu u AnbMmel.

3 KpbiM BritodaeT pailoHbl ABTOHOMHOW pecryOnuku KpbiM, mpusieraroniye ¢ BOCTOKa K
nobepexpro KamaMuTcKoro 3aimBa, Ha ydacTke Mexy moc. HukosaeBka u Irt. 3a03epHbIM.

B paccMmarpuBaembIx permoHax pacmnojiokeHbl ropoj CeBacTomnojb, 3HAYUTENbHAs 4YacTh
JeCHBIX MaccuBoB ['opHoro KpbiMa, a Takke Takhue BCEMHPHO W3BECTHBIC KYPOPTHI Kak
r.Eematopus um r1.Caku. OCHOBHBIMH (DaKTOpaMH, ONPEACISIONIMMHU TEHICHIUU BapUaIHid
KIIUMATHYECKUX HOPM MECSYHBIX CYMM BBIIQJAIONINX B HHUX 3MMHHX aTMOC(HEPHBIX OCaJIKOB,
SIBITIOTCS.  M3MCHEHUS  BJIATOCOJICPKAHUS TPUXOASIMX B  peruoH Cpeaum3eMHOMOPCKHX
BO3IYIIHBIX Macc, a TaKKe WHTEHCHBHOCTH HX TEPMHUYECKOW TpaHC(HOpPMALUH, OOYCIOBICHHON
B3aMMOJICHCTBHEM C YYacCTKaMH ITOJCTHIAIOMICH TOBEPXHOCTH, BCTPEYAIOMINMHUCS Ha MYTH HX
cnenoBanus[1].
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I'maBHOM npuYMHON Bapuauuil KIMMaTUYECKHMX HOPM BIIArOCOAEPIKAHUSA PACCMATPUBAEMBIX
BO3MYILIHBIX MacC SABISIFOTCS M3MEHEHMS YCPEIHEHHBIX 3a COOTBETCTBYIOIEE TPHILATHIIETHUE,
TeMIIepaTyp MOCTHIAIOMEH MOBEPXHOCTH odara Mx (OopMHpOBaHHA — akBaTopuu Cpeau3eMHOro
Mopst. FI3MeHEeHUs] THTEHCUBHOCTH TEPMHUUECKON TpaHC(OpMAaLUK YIOMSHYTBIX BO3AYIIHBIX Macc
B OCHOBHOM OOYCIIOBJICHBI JICWCTBHEM 3TOTO K& ()aKTopa, a TakKe BapHalMsIMH KIMMaTHYECKUX
HOPM CpEIHUX IIOBEPXHOCTHBIX TeMIlepaTyp axkBaTopuii UYepHOro Mops, HaJ KOTOPBIMU
npoucxomut 31oT npouecc[2]. [locneanee MO3BOISET NpeAIOaraTh, YTO H3MEHEHHS YIIOMSHYTHIX
xapakrepucTuk CpenuzemHoro u YepHoro Mopei, Hapsiy € BapHalMsIMH XapaKTEPHCTHK
atMocepHOH IMPKYISLMM M TNPOYMMH 3HAYUMBIMH  ¢akTopamu[3], MOryT OKa3bIBaTh
CYILIECTBEHHOE BIMSHUE (PAKTOPaMU M3MEHUYMBOCTH KIMMATHIECKHUX HOPM aTMOC(EpPHBIX OCA/IKOB,
BBINA/IAIOIINX B pACCMaTpUBAaEeMOM PETHOHE.

CoBpeMeHHbIE MPEACTABICHUS O NPUYMHAX M3MEHUYMBOCTH PACTIPENCIICHNI TOBEPXHOCTHBIX
temnepatyp CpeanzeMHOro 1 UepHOTO MOPS U3JI0KEHHI B [4, 5]

W3 mux cnenyer, uro CpeamsemMHoe Mope pacnoioxeHo B CyOotponmudeckoMm U Tpornnaeckom
KIMMaTH9IECKOM I10siCe, HHTEHCUBHOCTb €TI0 BOJI0OOMEHA ¢ ATJIAHTUYECKHM OKEaHOM HEBEJIMKa, a
00BEMBI MOCTYMAIOIIET0 B HEr0 PEYHOro M OEperoBoro Croka He3HauuTeabHbI[4]. Bememcteue
3TOr0 OCHOBHOM HpH‘lHHOﬁ HU3MCEHCHHS €TI0 IOBCPXHOCTHBLIX TEMIIEPATYP B 3UMHHUE MECALBI
SIBJISIETCSl YCUIICHHE NMApHUKOBOTO d(eKTa B 3eMHOU aTMoc]epe, KOTOpOe BHI3BIBACT YBEIHMUCHUE
MIOTOKa 00pPaTHOTO TEIIOBOTO M3JIyYEHUs, OTJIOMAEMOTO €ro OBEPXHOCTHBIMH BOaMu|[6].

UepHoe MOpe pacloNoKEHO CYIIECTBEHHO CEBEpPHEE, B OCHOBHOM, B YMEPEHHOM
KIMMaTHieckoM nosice. Cpeau3eMHOMOpPCKUE BO3AyIIHBIE Macchl, octynatomue B 103 u 3 Kpbim,
nepeMerasich Haj YepHbIM MOpeM, 0OMEHHMBAIOTCS TEIUIOM M BIaroi ¢ MOBEPXHOCTHBIMH BOAAMHU
ero CeBepo- 3anagHoii 1 3anagHoi (manee C3 u 3) wactu [5].

B 3 gacte UepHOro MOpsi HOCTYMAOT BOJBI MHOTHX PEK, JIbBUHYIO JOJTIO KOTOPBIX MPUHOCHT
Hynaii[7]. OGmagas MeEHbIIEH TIJIOTHOCTHIO, YE€M MOPCKHE BOJIBI, JYHAIICKHE BOJBI
pacIpoCTpaHsIOTCs] U TPaHCGHOPMUPYIOTCS MPEUMYIECTBEHHO B IIOBEPXHOCTHOM CIJIOE€ MODH,
3HAYMMO BJIMAA Ha paclip€ACJICHUE ITOBEPXHOCTHBIX TEMIIEPATYP €ro 3 yacTH.

CyuiecTBeHHOE BIIMSHHE Ha paclpelielieHne IOBEpXHOCTHBIX TeMreparyp C3 yactu UepHoro
Mopsi oka3bpiBaloT BoAbl pek JHenp u IOxuwI Byr, mocrymaromiye B Hee uepe3 J{HEmpoBCKoO-
Byrckyto ycteeByto obmacte ([ABYO), rme mpoucxomut uX TpaHcopmamms U oOpasyercs
onpecHeHHble Boabl [IBYO[8]. Hanbonee cymiecTBeHHOE BIMSIHHE Ha XapaKTEPUCTUKH JIAHHBIX
BOJI OKa3bIBAIOT U3MEHEHUS PAcX0/0B U TemrepaTyp peku Jduenp[9].

[ockonpky Bomer JABYO QopMuPYIOTCS ¢ BOBICUYEHHEM 3HAYHTENHFHBIX OOBEMOB BOJ
MOPCKHX (4TO OIpEAEIIeT YPOBHH HMX COJEHOCTH), B 3UMHHME MECAIBI UX PACXOI MOXKET OBITH
COIIOCTaBUMBIM, ¢ pacxoxoM JlyHas.

CrenoBatensHO, K yhcIy (PaKTOPOB paclpeieleHus] HOBEPXHOCTHBIX TEMIIEpaTyp aKBaTOPUi
YepHoro Mopsi, KOTOpbIe y4acTBYIOT B Tpanchopmarun Cpequ3eMHOMOPCKHUX BO3AYIIHBIX Macc,
Hapsioy ¢ yCHJIEHHEM ITapHUKOBOTO 3 (eKTa, MOTYT OTHOCHTBCS TakKe W3MEHEHHS XapaKTEePUCTHK
croka pek Jynaii u Juenp. [locneanee npeacraBisiercs BO3MOKHBIM B MECSIbI, KOTI/Ia IIIOTHOCTD
nyHaiickux Bog u Box JIBYO MeHsblle, yeM IUIOTHOCTH BOJ MOpS, KOTOPHIE y4YacCTBYIOT B HX
Tpancdopmanuu. s AyHaHCKMX BOJ 3TO XapaKTEpPHO B JIOOble Mecsubl, a s Box JbYO — B
MeCSIIbl, KOTJJa UX TUIOTHOCTh, MEHBIIIE, YeM INIOTHOCTD BOJ MOPSL.

[TnotHOCTH BOm JABYO mpeBbImaeT IUIOTHOCTH BOJ MOpS JIMIIb B IEPHOABI Haubolee
CIIIBHBIX MOp030B. [loaTomMy B 3mMHHEe Mecsnsl BiusHue Box JIBYO Ha moOBepXHOCTHBIE
temmepatypsl C3 wactm YepHoro Mopst TeM CHIbHEE, YE€M BBIIIE HX CpPEAHEMECSYHBIC
TEMIIepaTypbl. 3a MEpHOJ COBPEMEHHOTO IMOTEIUICHHS KIMMaTa CPEAHEMECSYHBIE TEMIIepaTyphl
Box JABYO B 3MMHHE MECSIbI, OIIyTUMO BO3POCIHU, YTO MO3BOJISIET MPEAIOIAraTh yCUJICHHE HX
BIMSIHAS Ha paclpenesieHne MNoBepXHOCTHBIX Temmeparyp C3 wactu YepHoro wmops [9].
BcneactBue 3TOro M3MEHEHHsI KIMMAaTHYECKHX HOPM pacxoia M CpeJHEeH TeMmepaTypsl BO[,
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npuHOCHMBIX B YepHoe Mope pekamm JlyHait u JlHemp, CIIOCOOHBI OIIyTHMO BIHATH Ha
MIOBEPXHOCTHYIO TEMIIEpaTypy, [0 KpaifHeil Mepe, TeX MOPCKUX aKBAaTOPHH, TI€ OHU BBISBIISIFOTCS.
Tak kak NPUCYTCTBYIOT OHHM Ha 3HauWTeNpHOW dYactm akBartopuii 3 um C3 wactu mops,
MpEACTAaBJIACTCA BO3MOXKHBIM MNPCANOJIOKNUTb, YTO U3MCHCHUA YINOMAHYTBIX HUX XapPaKTCPUCTHUK
CHOC06H0 3HAaYMMO BJIMATH Ha BapvallUM KIMMAaTUYCCKHUX HOPM €€ CPCIHHX IMOBEPXHOCTHBIX
TemrepaTyp. Beneacreue aToro ykasaHHble (DaKTOpBI, 10-BUIUMOMY, CIIOCOOHBI TaK)Ke B TOM WU
WHOHN Mepe BJIMATH M M3MEHEHHs KIMMAaTHYeCKUX HOPM MECSYHBIX CyMM aTMOC(EpHBIX OCaaKOB,
BBIIAIONINX B 3UMHUE Mecslbl Ha Teppuropuu 03 u 3 Kpeiva.

[TockonbKy Ha M3MEHEHUs YIIOMSHYTHIX XapakTepucTuk kiauMata FO3 u 3 Kpeima BiausioT n
apyrue (axkTophl, COBMAICHHE TEHACHIMHA H3Y94aeMOro IpoIecca, a TaKKe BapHalliil pasHOCTH
cpenHUX TeMmIeparyp ouara popmupoBanus Cpean3eMHOMOPCKON BO3AYIIHONW MAaCChl U aKBaTOPHH
UYepHOro Mopsi, MPHUIIETAIONINX K WX MOOEPEXbsIM, HE MOKA3bIBACT HAIMYME NPHUMHHON CBSI3U
MEXIy HUMH. TeM He MeHee, OYeBUIHO, YTO IPH OTCYTCTBHHU MONOOHOH CBA3M MajOBEPOATHO U
nonobGHoe coBnazenue. [loaToMy coBnageHne TeHACHIMHA U3yYaeMbIX IIPOLECCOB U UX (HAKTOPOB,
paccMaTpuBaeMbIX B JaHHOM paboTe, SIBISIETCS] HEOOXOAMMBIM YCIOBUEM 3HAYUMOCTH MTOCTIEHUX.

MOHUTOPUHT MEKIOJIOBBIX M3MEHEHHUH IMOBEPXHOCTHBIX TEMIIEpaTyp pa3iIUYHbIX pPailOHOB
CpenuzemHoro mops, 3 u C3 uwactu YepHoro mops, a TakKe pacxoJl0OB U TeMIEpaTyp BOMBI
BIHagaromX B HUX PCK OCYHICCTBIACTCA YKC€ MHOTUC NECATUIICTHA. Tem ne MCHCC, HETIPCPBIBHBIC
BpPEMEHHBIE PS/Ibl, COJlepiKalline AaHHble 00 W3MEHYMBOCTH CPEJIHUX aHOMAJMH ITOBEPXHOCTHBIX
TEMIIEpaTyp JaHHBIX MOpEH B 3UMHHE MECSLbI, TIOJyYEeHBI JIMIIb C MCIOJIb30BaHUEM peaHaln3a.
Hecmotpst Ha n3BecTHBIE HEAOCTATKH MOJOOHBIX JaHHBIX, OHH, TO3BOJISIOT BBISBIATH TEHICHIINH
N3y4aeMBbIX MPOLIECCOB.

YHOMSHYTBIE JaHHBIE MTOJIYYEHBI 110 IMHON METOJNKE M YCPEAHEHBI MO IUIOIMAAIM TeX WIN
MHBIX paccMaTpUBaeMbIX AaKBATOPHUH, OrPaHWYECHHBIX KBaJpaTaMHd KOOPIMHATHOM CETKH,
pasmepamu 5°x5°[10]. HecMOTps Ha 3TO, TEHACHIMH U3MEHEHHUS KIMMATUYECKUX HOPM MECSYHBIX
CYMM aTMOC(EPHBIX OCaJKOB, BBIMAJIAIONIMX B pa3nuuHbie 3uMHue Mecsubl B 103 u 3 Kpeimy, a
TaK)K€ HX CBA3M C BapualusdMU pa3sHOCTU KIIMMATUYCCKUX HOPM aHOMaJINi CpCAHUX
[IOBEPXHOCTHBIX TEMIIEpPATyp IPUIETaloUX K HEMy akBaropuil YepHOro Mops paHee He
paccmarpuBanuch. [103TOMy npu IPOrHO3UPOBAHUK W3MEHEHHMH BOJIHBIX PECYPCOB M JIaHIIAPTOB
103 u 3 KpbiMa ux ajieKBaTHBIN y4eT HbIHE SBISIETCS IPOOIEeMaTHYHBIM.

YunThIBast 3TO, a TaKXKE CO3HABasi HEOOXOAUMOCTb MOBHIMEHUS 3P deKTHBHOCTH 1TOT0OHBIX
MIPOTHO30B, B KauecTBE OOBEKTAa MCCIEAOBaHMS B JaHHOH pabore BBIOpaHBI HM3MEHEHUS
KIIMMaTHYECKUX HOPM aTMoc(epHBIX ocaakos, Beimazarommx B FO3 KpeiMmy, a Tarke cpemHHX
aHOMaNWH TOBEPXHOCTHBIX Temreparyp CpenmzemHoro Mops, a Take 3 u C3 gactu YepHOTro
MOpsI B 3UMHHE MECSILIBI.

ITpeaMeToM HCCNEROBAHUS SBISINCH TEHICHIMM W3MEHEHHs KIMMATHYECKHX HOPM CyMM
aTMocdepHbIx ocankoB B FO3 KpbeiMy, a Taxke aHOManuii HOBEPXHOCTHBIX TEMIIEPATYP Pa3IHMIHBIX
pernoHoB UepHOTO MOPS B 3UMHHUE MecsIIbl, 3a iepuoa 1950-2012 rr.

Ilenpto pabOTHI SBISETCS NPOBEPKA HAIWMYKS HEOOXOIUMOIO YCJIOBUS aIeKBATHOCTH
BbII[BHHyTOﬁ TUIIOTE3bI, BBIABJICHUC COBPEMCHHBIX TeH}IeHLIl/Iﬁ HU3MCHCHHS KIIMMATUYECKUX HOPM
MECSYHBIX CYMM aTMOC(epHbIX ocaakoB, Bbinanaommx B F03 u 3 KpeiMy B 3uMHHE Mecslpl, a
TaKKe pa3pabdoTKa MPOTHO30B THX IPOIIECCOB, C YYETOM TEHACHIMH M3MEHEHHUS XapaKTEPHCTHK
paccmarpuBaeMbIX (akTopoB.

1. N3JIOKEHUE OCHOBHOI'O MATEPUAJIA

Jna mocTrkeHns yKa3aHHOW IIETM PacCMaTpUBAIMCH M3MeHeHus 3a mepuox 1950-2012 rr.
KIMMaTHYECKUX HOPM aTMOC(EpHBIX 0CaJIKOB, BbIaJaouux B 3uMHIe Mecslsl B O3 u 3 Kpoimy.
[Ipu 3TOM HM3ydYaluch BapuallMM PACCMATPUBACMBIX XaPAKTEPUCTUK aTMOC(EPHBIX OCAJIKOB B T.
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Cesacromnoib, a Takke 3anagaoro Kpeima — EBnaTopusi, KOTOpble pacCUNTaHbI B CKOJIB3AIIEM OKHE
JumHO# 30 JIeT, ¢ MCTIOIb30BaHIEM JaHHBIX, IPEACTaBIeHHBIX B [11]. YHOMSHYTBIE 3aBUCHMOCTH
COIOCTABJIEHBI C BAPHALMSIMHU KINMATHUYECKUX HOPM aHOMAIUH MOBEPXHOCTHBIX TEMIeEparyp 3 H
C3 uacreit YepHoro mops, a Takxke Cpeau3eMHOro MoOps, paCCUMTAaHHBIX JUIsl COBMAJAOIIUX TIO
BPEMEHHU IEePHUOJIOB, C yYETOM BPEMEHHBIX psJIOB, MpeacTaBieHHBIX B [10]. D10 mo3Bommio
BBISIBUTh COBPEMEHHBIE TEH/CHIIMU COIMOCTABIISIEMbIX MPOLECCOB M YOEANTHCS B HAIWYUU JIHOO
OTCYTCTBUY COBITIAICHUN MEXIY HUMH.

[NogoOHast MeTopmKa IO3BOJSIET BBISIBUTH HAJM4HME KAadeCTBEHHOTO COOTBETCTBUSI MEXKIY
COBPEMEHHBIMH TEHJCHIMSIMH H3y4aeMbIX IPOIECCOB, YTO, KaK y>K€ OTMEUaJlOCh BBIIIE, SIBIISETCS
HEOOXOUMBIM (XOTS ¥ HEAOCTATOYHBIM) YCJIOBHEM CYIIECTBOBAHMS NPHUMHHON CBS3M MEK/Ty HAMH.

Kak xonmmuecTBeHHas! XapaKTEPUCTHKA TEHACHIIMK KaXKI0TO U3 3THX MPOIECCOB PACCUUTAHO
3HaYEHHE YTJIOBOTO KOA((HIMEHTA JTHMHEHHOTO TPEHAa COOTBETCTBYIOIIEr0 BPEMEHHOTO PAa 3a
nepuon 1969-2012rr.

B xauectBe (QakTHyeckoro Marepuana o0 HM3MEHEHHSAX IOBEPXHOCTHBIX TEMIIEpaTyp
pasnuuHbIX paiioHoB CpeamzemHoro mops, a take C3 u 3 yactm YepHoro Mopsi B 3UMHHE
Mecspl, B nepuoq 1947-2013 rr., ucnoias30BaHbl BpeMEHHbIE PAIAbI aHOMAINH CPEeIHEMECSUHBIX
3HAQUEHHMH ATHUX XapaKTEPUCTHK, YCPEIHEHHbIE 10 KBaJgpaTaM KOODJIMHATHOW CETKH pa3Mepamu
5°x5°, kKoTOpBIE MoNTyYeHbl U3 [7].

KoopauHaTel IEHTPOB  YHNOMSIHYTBIX —KBaJpaToOB, YYMTHIBAEMBIX IIPH  IPOBEACHHUU
HCCIIeJOBAaHNUH, BEIOpAHBI YUUTHIBAsl BBIBOJBI [5, 6] 1 mpuBeneHs! B Tabiuue 1.

Tabmuma 1
Koopannats! meHTpoB paifoHoB CpennzeMHOro M UepHOTO MOpeH, YIUTHIBAEMBIX MTPH
MPOBEJICHUHN UCCIIEAOBaHUHN

No | IIupota (N) | Jomrora (E) | No | [ITupora (N) | Jomrora (E)
CpeaunzeMHoe Mope
1 37.5 2.5 8 32.5 12.5
2 37.5 7.5 9 32.5 17.5
3 37.5 12.5 10 32.5 22.5
4 37.5 17.5 11 32.5 27.5
5 37.5 22.5 12 32.5 32.5
6 37.5 27.5 13 32.5 37.5
7 37.5 32.5
YepHoe mope
1] 425 | 32.5 | 2 ] 475 | 32.5

Kak BumHO m3 Tabmmuer 1, ans Cpenu3eMHOTO MOpPS yYUTHIBAIMCH HMPAKTHYECKH BCE €r0
paiioHsl, ygacTBytomue B ¢popmupoBaHun Cpean3eMHOMOPCKON BO3AYIIHOM Macchl. [l UepHoro
MOpS YYUTBHIBAJIMCH KBAJPAThl, BKIIIOYAIOIIXE OOJBIIYIO YacTh €r0 aKBaTOPH, COOTBETCTBYIOIIMX
ero 3 u C3 wuyactam. Cpemusiss TemmepaTypa MOBEpXHOCTH Bcero Cpeau3eMHOro Mops
paccuuThIBAIACh ~ KaK  CcpeAHee  apuMETHYECKOe  IMOBEPXHOCTHBIX — TEMIIEPAaTyp  BCEX
paccMaTpUBaeMBIX €ro KBaApaToB.

BrrunciieHus: KIMMaTHYIEeCKUX HOPM KaXIOH M3ydaeMOM XapaKTEPUCTHKHU POHM3BOIIIUCH B
CKOJIB3SIIEM OKHE TPOJODKUTENBFHOCTRI0 30 JIeT, C HCIOJIh30BAHHEM BpPEMEHHBIX PSAIOB €€
3HAYCHUH I MECAIeB: AeKaOpb, SHBaph, (eBpanb W MapT. TakKe OHM PACCUUTHIBAIINCH IS
MoKa3aTesiei, yCPeTHEHHBIX 3a BCE MEPEUHCICHHBIC MECSIIBI (ITO IMTO3BOJISIIO OICHUTH MX 3HAYCHUS
B IIEJIOM 32 3UMY).
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YuutheiBast BBIBOA MeXIyHAPOIHOH TPYIITEI KCIIEPTOB IO MpodiieMaM W3MEHEHHH KInMara,
COTJIACHO KOTOPOMY TJIABHOW MPUYMHON YBEIHUYEHHS COJAEPXKAHUS B arMocdepe MapHUKOBBIX
ra3oB SIBJISICTCS aHTPOMOTeHHbIC (hakTOPbI[12], KOTOPBIC NP AaIbHEHIIIEM PA3BUTHH YEIOBEYCCTBA
JIMIIb YCUIIATCS, TIPU pa3paboTKe MPOTHO30B PacCMaTpUBAEMBIX ITPOLIECCOB MPEIIOIAraoch, YTO
UX COBPEMCHHBIC TCHIICHIIMU, OOYCJIOBJICHHBIC YCHIICHHEM MapHUKOBOro 3ddekra, B Oymyiiem
[I0JIy4aT JaJbHEHIIee Pa3BUTHUE.

2.IIOJITYYHEHHBIE PE3YJIbTATBI 1 UX AHAJIN3

C HCHONB30BaHMEM ONHMCAaHHOW METOAMKM U YKa3aHHOTO (DaKTHYECKOTO MarepHhajia IIOJTydYEHBI
3aBUCHMOCTH KIMMAaTHYECKUX HOPM MECSYHBIX CyMM aTMOC(EPHBIX OCaikoB B I. CeBacToIoiab U
EBnaropus ot roma Hayana 30-JIETHETO BPEMEHHOTO MHTEPBAJA, JJIsI KOTOPOTO OHU BBIYHCIICHBI,
MIPUBE/ICHHBIE HAa PUCYHKE 1.

60 44
P, mm

42
55

40

= C(eBacTononb
, A

J \
38 \
] ~ 1
~ s - -
] M /\\ i Esnatopus

== CeBactono/ie 36 A=/
W -

50

45
— = EBnaTopua 3

40

35
A) 1950-1969 1975-2004 E) 1950-1969 1975-2004

35
P, mm
5a | //\ 30
33 NA L. / 2
VA L
32 | 7 - 28
P Cesactonons
31 | 7 A
¥ r e *

== == EpnaTtopusa

1 — \
A Y \ - \’ 2% 1 CesacTonons

29 | + P = = Esnatopua
25

28 |

27 24

26 | 23

B) 1950-1969 1975-2004 1") 1950-1969 1975-2004

160
155
150
145

= CeBacTononb

140
= = Egnatopua

135

130

125
I[) 120

Puc. 1. 3aBUCHUMOCTH OT roJja Ha4yajla BpEMEHHOI'0 MHTEpBaJla, IPOAOIKUTENBHOCTHIO 30 JIeT,
pacCUMTaHHBIX JJIsl HEro 3HAYSHU I KIIMMaTHYECKUX HOPM MECSIUHBIX CyMM aTMOC(EpHBIX OCa/IKOB
(P) 3a 3uMHME MecsIIbI
A) llexabdps, b) SAuBps, B) ®epais, I') Mapr, /) Cymma 3a mecsipl Jekadpb- MapT

1950-1969 1975-2004
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U3 pucynka 1A BumgHO, 4TO B Aekadpe, B mepuon mocie 1956 roma, u B 3 u B O3 Kpemmy
KJIMMaTUYE€CKHUEe HOPMbI MECSYHBIX CYMM aTMOC(EPHBIX OCAIKOB YCTOHUHBO CHHXKAIUCh.

Pucynok 1b mokaspiBaeT, 4TO aHANOTWYHAs 3aKOHOMEPHOCTH B mepuoj mocie 1953 roma
ObuIa XapaKkTepHa U JUIs STHBApsL.

U3 pucynka 1B BumHO, uro B (heBpalie TEHAEHIMH paccMaTpHBAaEMOro Ipolecca
YCTOHYMBBIMU He ABJsUIMCH. Ha 30-neTHHX BpeMEHHBIX MHTEpBajax HayMHAOUIMXCs paHee 1967-
1968 rr., a Takxke mo3xke 1974 r. KIMMaTHYECKUE HOPMBI aTMOC(HEPHBIX OCAIKOB B (eBpaye B 3 U
103 Kprimy yBenuuuBaiuch. B mpomexyTke Mexay 3TUMU HHTEpBajaMU OHU CHIDKAIHMCh. B
CpeIHeM 3a BECh pacCMaTpPUBACMBIN NEPUO]] 3HAYCHUS M3YYAEMBIX XapPaKTCPUCTUK MPAKTHUCCKU
HE U3MEHWINCE.

Pucynox 1I' cBumerenmscTByeT 0 ToM, 9t0 M B O3, m B 3 KpeMy B H3MEHEHHAX
KITMMAaTHIeCKUX HOPM MECSIYHBIX CYMM aTMOC(EpHBIX OCaIKOB B MapTe 3a paccMaTpUBAEMBIH
Mepro.T IpeodIIagaai TEHACHIINH K UX MOBBIIICHHIO.

Kak cnemyer u3 pucyHnka 1/I, kmuMaTudecku HOPMBI aTMOC(EPHBIX OCAAKOB 3a BCE YETHIPE
paccmatpuBaembix Mecana U B 103, m B 3 Kpeimy B mepmon mocie 1954 roma ycroiumBo
CHIKAJIHCB.

Hpennonaraﬂ, 4YTO BBISIBJICHHBIC U3MCHCHUS MOT'YT 6I)ITI) BbI3BaHbl U3MCHCHHUAMU CPECIHUX
MOBEPXHOCTHBIX Temneparyp CpeamzemHoro Mops, a Takke 3 u C3 yactu YepHoro mops,
aHAJIOTUYHBIC 3aBUCUMOCTH OBUTH TIOCTPOCHBI U JIJIS STHX OOBEKTOB.

Ha pucyHke 2 mpencTaBlieHBl pacCUYMTAHHBIC 3aBHCHMOCTH OT Trojla Hadala BPEMEHHOTO
WHTEpBAJIA IPOJODKUTEIFHOCTRI0 30 JIeT BBIYUCICHHBIX JJIS HEro KIUMAaTHYeCKHX HOPM
aHOMAJIMH CpeTHEMECSYHBIX TEMIIepaTyp Beell moBepxHOCTH Cpeau3eMHOTO MOPSI.
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AT, °C

0,3 //
0,2

/ i ———-flHBapb
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......... Pespanb
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1947-1976 1983-2012

Puc.2. 3aBuCMMOCTH KIMMAaTHYEeCKUX HOPM aHOMAaluil cpenHemecsauHbx Temmeparyp (AT)
Bceit moBepxHocTH ~Cpeiu3eMHOro MoOpsi, OT TroOja Hayala BPEMEHHOr0 HHTepBaja
MPOJOIIKUTENHEHOCTHIO 30 JIET, ISl KOTOPOTO OHU BBHIYUCIIEHBI

Kak cnemyer u3 pucyHka 2, paccMaTpUBacMbIe 3aBUCHMOCTH JUIS BCEX 3UMHHX MECSIICB BO
MHOTOM TIo/100HEI. J[i1st Bcex 3aBucuMoOcTel B iepuo nociie 1970 rona CBOWCTBEHHO MPAKTHYSCKU
MOHOTOHHOE BO3pacTaHWE 3HAUCHWIA W3y4YacMbIX XapaKTepucTHK. llociemHee O3Ha4aeT, 4TO
BO3/YIIHBIC MacChl, 00Opasyromuecst Haj Cper3eMHBIM MOPEM B 3UMHHE MECSIIBI, B TIEPHOJ ITOCIIE
1970 roma, IOCTEIIEHHO CTaHOBHIINCH TeIIce, a 3HAYCHUS WX CpeOHel aOCOIIOTHOM BIaXKHOCTH
HEYKIIOHHO Bo3pactaiw. [Ipm 3TOM, Kak ClieAyeT W3 BBIABUHYTOH THIIOTE3Bl, KIMMAaTHYECKUE
HOPMBI MECSIYHBIX CyMM atMochepHbix ocankoB B 03 u 3 KpeiMy [uisi HEKOTOPOro Mecsiiia MOTJIH
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CHWXXATBhCS, €CJIM COOTBETCTBYIOIIME €My 3HA4YCHHUs IIOBEPXHOCTHBIX TEMIIEpaTyp perHoHa
YepHOro Mops, y4acTBYIOIIETO B TEPMUUYECKOH TpaHC(HOpPMalWM AAHHBIX BO3AYLIHBIX Macc,
MOBBIIIANIICE, CO CKOPOCTBIO 0OoJice BBICOKOH, 4e€M IOBEPXHOCTHBIE TEMIIEPATyphl oudara Hx
¢dopmupoBaHus. B mnpoTHBHOM cilyyae HMHTEHCHBHOCTh TEPMUYECKOW TpaHchopMauu
Cpenu3eMHOMOPCKOTO BO3AyXa AO/DKHA ObLIa BO3pAcTaTh, @ CyMMbI OOpa3ylOIIUMXCSl B HEM B
COOTBETCTBYIOIIEM Mecsilie aTMOC(EPHBIX 0CAIKOB JIOJDKHBI ObUIM YBEJINYNBATHCSI.

Ha pucynke 3 mpeiacTaBieHbl pacCUMTAHHBIE 3aBUCUMOCTH OT roja Hadaja BpPEMEHHOIO
HMHTEpBaNa MPOJODKUTENBHOCTEI0 30 JIeT BBIUUCIEHHBIX MM HEro KIMMAaTHYECKHX HOPM
aHOMaJIMH CpeIHEMECSUHBbIX TemIeparyp nosepxHoct 3 u C3 uactu YepHoro mopsi.
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Puc 3. 3aBUCHMMOCTM KIMMAaTHYECKHX HOPM aHOMAalIMH CpeIHEMECAYHBIX TeMIepaTyp
noBepxHoctd 3 U C3 wyactm YepHoro Mops, OT TOAa Hayajga BPEMEHHOTO HHTEpBaja
MIPOAOIKUTENBHOCTBIO 30 JIET, U1 KOTOPOTO OHH BBIUUCIIEHBI

A) 3 gacts YepHoro mopst b) C3 wacts UepHoro mopst

U3 pucynka 3A BumHO, 9TO B mepuox mnocie 1950 roga xmuMaTHYecKue HOPMBI aHOMATHI
CpeIHEMECSIYHbIX MOBEPXHOCTHBIX TemIieparyp 3amamaHoi 4acTu YepHOro Mopsi BO BCe 3UMHHE

MeCALbl YCTOMYMBO CHWKAIMCh. IIpUUMHON 3TOr0 MOTJIO SIBJIATHCS MOTEIJIEHUE AYHANHCKUX BOZ,
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MOCTYIAIOUIMX B MOPE, BCIEACTBUE YEr0 CHIDKAJIACh MX CPEIHSS IUIOTHOCTD M YBEIWYNBAIOCH HX
KOJIMYECTBO KOTOPOE PAcIpPOCTPAHSIIOCH HEIIOCPEACTBEHHO B TOBEPXHOCTHOM CJIOE €T0 BOI.

B pesynprare moxomonaHus MOBEpPXHOCTH 3 yacTH YepHOro Mopsi HHTEHCUBHOCTH
TepMHUUECKOi TpaHcopmanuu Hag Heil Cpenu3eMHOMOPCKHUX BO3IYIIHBIX Macc BO3pacTala, 4yTo
JOJIDKHO 6])1]'10 6])1 BbI3bIBATh IMOBLIIICHUEC CYMM BbINIAJarOIUX U3 HUX B JII00bIe 3UMHHE MeECs1bI
aTMOC(EpPHBIX OCaIKOB.

B neiicTBuTENBHOCTH, KaK CIIEAyET U3 PUCYHKa 1, IocieaHee MMEeT MECTO JIMIIb B MapTe, B
TO BpeMsi Kak B JekaOpe M sHBape KIMMaTHYECKHE HOPMBI MECSYYHBIX CyMM aTMOC(epHBIX
0CaJIKOB CHIDKAJIMCh. DTO TO3BOJISIET YTBEPXKIATh, YTO IO KpaiiHell Mepe B nekabpe-geBpaie
Tparchopmarms Cpearn3eMHOMOPCKOM BO3IYITHOW Macchl Hall 3 4acThi0 UepHOTo MOps Ha pekUM
aTtMocdepHbIx ocankoB B 3 u KO3 Kpbimy 3HITUMO He BIHUSET.

Pucynok 3b nokaspiBaeT, 4To 3aKOHOMEPHOCTH MU3MEHEHHUS KIMMATHYECKUX HOPM aHOMAaJIUil
CpemHeMeCsSUHbIX Temmeparyp noBepxHocTH C3 dactu YUepHOro Mopsi SBISAIOTCS CYIIECTBEHHO
nHbIMH. B nekaOpe uw siHBape 3HAYEHUS 3THX XapaKTEepPUCTUK B mepuoxa mocie 1968 u 1966 rr
COOTBETCTBEHHO JEHCTBUTENBHO Bo3pacTanu! [lociaeqHee He MPOTHBOPEUUT BBIIBUHYTOM THIIOTE3E
W MOJITBEPIKAAET HATMUME HEOOXO0AMMOTrO YCIOBUS €€ aeKBaTHOCTH.

B (beBpane TCHACHUOWU HU3MCHCHUA KIMMATUYCCKUX HOPM aHOMaJIMH CpCAHEMECAIHDBIX
temrepatyp mnoBepxHocTH C3 wyactm YepHoro Mops ObUIM NEPEMEHHBIMHU. Y CTOHUMBOE
MIOXOJIOJIaHNE ITOBEPXHOCTH JIAHHOT'O pernoHa YepHOoro Mopsi IMeJI0 MECTO JIMIIb B MapTe.

CrenoBarenbHO MEXIy TEHACHIMIMH U3MEHEHHSIMH KIMMATHYeCKUX HOPM MECSYHBIX CYMM
atMocepHbIx ocankoB B 3 u FO3 KpbeiMy, a Takke aHOMaIHH cpeJHEMECSYHBIX TOBEPXHOCTHBIX
temnepatyp C3 wactu UepHOro MOpS CYIIECTBYET YCTOWYHMBAS CTATHCTUYECKAsl CBSA3b. XapakTep
3TOH CBSI3M KAYECTBEHHO COOTBETCTBYET TOMY, KOTOPBIH MOT OBI OBITB , B CITydae €CJIM BBIABHHYTAs
THIIOTE3A SBIANACH OBl aJICKBATHOM.

YcraHoBIIeHO, YTO B TIepHoA moTeruieHus: moBepxaoctu C3 yactu YepHoro mops, B 3 u F03
KpbIMy NpoHCXOINUT yMEHBIIEHHE KIMMAaTHYECKUX HOPM MHTEHCHBHOCTH aTMOC(EPHBIX OCaKOB,
a B IIepuoJ €€ rnoxojoaanus, n3y4acMbI€ XapaKTCPUCTUKNU HAIIPOTUB YBCIINYUBAIOTCA.

B Ttabnmue 2 mpuBeneHbl 3HAYEHUS YIIIOBBIX KOI((GHUIMEHTOB JIMHEHHBIX TPEHOB
BPEMCHHBIX PAAOB KIMMATUYECKUX HOPM aHOMaJIHH CPCAHEMECAYHBIX TMOBEPXHOCTHBIX
temreparyp CpeauzemHoro mops, a Takke 3 u C3 uyactu YepHOro Mops , pacCUMTaHHBIX 3a
nepuon ¢ 1969r. mo 2012 r.

Kak BumHO U3 TaOnuIis! 2, cpeiHUE CKOPOCTH TOBBIICHHS KIMMAaTHYECKHMX HOPM aHOMaJui
CpemHeMecSYHbIX Temreparyp moBepxHoctr C3 wactu YepHoro mops B nexabpe U sHBape He
TOJIBKO TOJIO>KUTENIBHBI, HO M MPEBBIIIAIOT 3HAUCHNS aHATOTHYHBIX XapakTepucTuk Cpeau3eMHOro
MOps. DTOT pe3ysbTaT, Ha NEPBBIH B3I, KaKETCAd MapagoKCaldbHBIM, BEAb COJCpP)KAaHHE B
aTMoc(epe Haj 3TUMM BOAHBIMH OOBEKTaMH MApHUKOBBIX Ta30B B PACCMATPUBAEMBINH IEPUO
U3MEHSJIOCh 110 OJHOMY M TOMY € 3aKOHY, a IOTOK TEIUIOBOTO H3JIy4eHHs OT aKBaTOPHUH,
pAacIoI0KeHHOW B TPOIMHUKAX BCETAa OONbIIe, YeM OT aKBaTOPUHU PACIIOJIOKEHHONH B YMEPEHHOM
Tosice.

Tabnua 2
COBPEMeHHI)IC TCHACHUI WU U3MCHCHUS B 3UMHUC MECAIbI KIMMATUYCCKUX HOPM aHOMaJIMH
CpeAHEMECSYHBIX NOBEPXHOCTHBIX TEMIIEPATYP PACCMATPUBAEMBIX aKBATOPHUH

Axsaropust SHBaph teBpann MapT AIcKaOph
Cpezlfdp;g;évmoe 0.014567 0.009957 0.012169 0.032498
3 yacts YepHoro 200162 -0.0161 -0.0204 -0.012
Mopst
C3 uactp 0.036031 -0.0403 -0.00635 0.033689
YepHoro mMops
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BeneactBue  3TOrO0  MOTOK — TEIJIOBOTO — M3IYYEHHS, IOIJIONIAEMOTO  ITOBEPXHOCTBHIO
CpeauseMHOT0 MOpsI B JIIOOOM MeCSIle PacCMaTPUBAEMOTO Meproa OOJbIe, YeM MOTIONaeMOro
TOBEPXHOCTHIO0 UepHOTro MOpsl.

Bo3MoxHBIM O61)$ICH6HI/16M JJAHHOT'O pe3yJibTaTa ABJIACTCA HAJIUYUC 3HAYUMOI'O BJIMAHUA Ha
U3MEHEHHUs MOBEPXHOCTHHIX TeMmepaTyp C3 wyactu UepHOro Mops B 3MMHHE MECSIbI BapHalluii
TEeMIIEpaTyp M PacxoJoB BoJ peku J[Hemp, pacmpocTpaHsIOIIMecs TOHKUM JIMCTOM IO BCEW ee
AKBaTOPHH.

Boubl yka3zaHHOH peKkH cO BCEX CTOPOH OKPYKEHBI CyIIeH, yIeabHas TeIIOeMKOCTh KOTOpOH
CYIIECTBEHHO MEHbIIE, YeM aHaJOrM4Has Xapakrepuctuka mops. [losTomy npum yBenudeHuu
IIOTOKAa 0OPAaTHOTO TEIUIOBOTO HM3IY4YEHHUs! aTMOC(ephl X TEMIIEpaTypa MOBBIMIACTCS B OOJIbIIEH
CTETICHU, YeM Temreparypa Box Mopsa. Eme omHOW mpuumHON Oojiee OBICTPOTO MOTEILICHHS
moBepxHocTd C3 gactm YepHOTO MOpS MOXET OBITh INPOUCXOAMBIIEE B TOT K€ MEPUOI
YMEHBIICHNE PACXOI0B ITHENMPOBCKHX BoJX, mocrtymatomux B JBYO, cpemnme temmepaTypsl
KOTOPBIX OBUIM HUXKE, YEM TEMIIEPATYPhI BOJ MOPSI.

Tabnuma 2 KOCBEHHO MOJTBEP)KAAET aJeKBAaTHOCTh IPEAINOI0KEHHS, COTTIACHO KOTOPOMY
M3MEHEHHs1 MOBEPXHOCTHBIX TeMnearyp C3 yactu UepHoro mops B iepuon nocie 1969 roxa Obuu
ﬂeﬁCTBHTeﬂbHO CBA3aHblI C TMOTCIJICHUEM BOJ PEKU IIHer. DTO 1O3BOJISET JOIMYyCTUTH
BO3MO>XHOCTh 3HAUYMMOI'O BJIMSIHUS M3MEHEHUN YKa3aHHbIX XapaKTCPUCTHUK CTOKa HaHHOﬁ PCKH B
JABYO, Ha u3MEHEeHUs KIIMMAaTHYECKHX HOPM MECSYHBIX CyMM aTMoc(epHbIX ocaakoB B 3 u 03
Kpeimy.

Kak wu3BecTHO, W3MEHEHHMs KIMMAaTUYECKHMX HOPM TEMIIEpaTyphl JIHENPOBCKHX BOJ,
moctymaronx B JBYO, o0ycrmoBieHBl B OCHOBHOM JEHCTBHEM MPHUPOAHOTO (hakropa —
YCHJIEHHEM NapHHUKOBOTO 3((deKkTa B 3eMHON aTMocdepe, ynpaBisiTh KOTOPHIM YEIOBEKY 0 CHX
Iop He yaaBajiock. Bmecte ¢ Tem pacxozas! Box peku [aenp, moctynaromux B ABYO, momHOCTRIO
3aBUCAT OT BOJM uenoBeka. OHU ONpPENeNsiFoTCsl KOJMYECTBOM BOJBI, cOpachiBaeMOil B €AMHHILY
BpPEMEHH B HU30BOI! yuacTok J{Henpa n3 KaxoBckoro BOJOXpaHMIIHUINA.

CﬂeﬂOBaTeﬂbHO, MOHO MNPEATNIOJIOXKNUTL, YTO JJIA NOBBIHICHHUA HHTCHCUBHOCTH aTMOC(l)epH])IX
ocankoB B 3 wmu 103 KpbiMy B HEKOTOpOM 3HMHEM Mecsle HEOOXOANMO YBEIHYHUTH
MHTEHCUBHOCTB cOpoca B 3TOM Mecsile Boj 13 KaxoBckoro Bogoxpanwmuiia. [lociennee npusener
K YBEJIMYCHUIO pacxoaa BoJ peku JHenp, nocrynamonmx B IBYO, 1 B cBOI0 04epeab NOBBILIEHHUIO
pacxona Boa AbYO, nocrynatouux B C3 vacte UepHoro mops. B pesynbpTaTe 3TOr0 npousonger
CHIDKEHHE CpelHeld IIOBEpXHOCTHOW TEMIIepaTypbl MJaHHOH aKBaTOpUM M yBEIWYEHHE
WHTEHCHBHOCTh TE€pMHYECKOH TpaHchopmarmmu Hax HeH Cpeau3eMHOMOPCKOTO BO3IyXa,
crenytomiero B peraoHsl CeBepHoro [Ipuaepromopss (B ToM uncie — B 3 u FO3 Kpeim).

BbIBO/JIbI

TakuMm 006pa3oM, MOXKHO C/IENATh CIIEAYIONINE BbIBOIbI:

1. 3a mepro/1 COBpPEMEHHOT'0 MOTEIUICHHsT KiIMMaTa ChopMUPOBAINCH YCTOWYHBBIE TEHACHIINU
K CHIDKCHHIO B JIEKaOpe U sIHBAPE KIIMMATHYCCKUX HOPM MECSYHBIX CYMM aTMOC()EpHBIX 0CaKOB B
3 u I03 KpbiMy, a Takxke UX YBEJIMYECHHUIO B MapTe. B 11e10M 3a 3uMHHE Mecs1bl paccMaTpUBaeMble
XapaKTEPUCTHKH YCTOWYHBO CHIDKAIOTCS, YTO SIBIIICTCS OJHON W3 NMPHYUH YMCHBIICHUS 3aIacoB
CHera, KOTOPBIA HaKaIuIMBaeTcs B OacceitHax pek UepHoii, Kaua u AnbMBl 1 mATaeT BOZOH Jieca, a
TaKXKe BOJOHOCHBIE CIIOM T€OJIOTHIECKON Cpefbl MaHHOTO perroHa. Ilpm mampHeHmeM pa3BUTHH
STOW TEHAEHIWH MOTYT IIOCTPAJaTh MHOTHE €ro JaHAMa(THBIE KOMIUIEKCH, SKOHOMHKA U
HaCeIleHHE.

2. B TOT Xe mepuoj MPOW3O0LUIO OUTyTHMOE MOTEIUIEHHE MOBEpXHOCTHHIX Box C3 dacTu
UepHoro Mops B 1ekabpe M SHBape M MX IOXOJIOJIaHHE B MapTe, YTO HE MOIJIO HE IPUBECTH K
COOTBETCTBYIOLIIM HM3MEHEHUSIM HWHTEHCUBHOCTH TePMHUYIECKOMH TpaHchopmanuu
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Cpenn3eMHOMOPCKOM  BO3AYITHOM Maccel, ciuenytomeir B 3 u FO3 Kpemm. Ilpu sTom
MMOBEPXHOCTHBIE TEMIIEpaTyphl 3amagHol gacté Mops B mepuon 1950-2012 rr. Bo Bce 3uMHHE
MeCSALBl YCTOIHUNBO CHIDKAIUCH, @ Cpei3eMHOT0 MOpPSI — BO3pacTalu.

3. CootrBercTBHE MCXKIAY TCHACHUUAMU U3SMCHCHUA KIMMATUYCCKUX HOPM aHOMaJIMi
CpeIHEMECSYHbIX IMOBEPXHOCTHRIX TemmepaTyp C3 wactu UepHOro Mops M MECAYHBIX CyMM
atmocdepHbix ocagkoB B 3 u 03 KpbeiMy, NposiBUBIINXCS B JIIOObIE 3UMHUE MECSILIBI 33 MEPUOJT
COBPEMEHHOTO IIOTEIJIICHUs] KIMMaTa, CBUAETEILCTBYET B IOJB3Y aJE€KBATHOCTU BBIIBUHYTOM
runore3bl. OHO MO3BOJISIET MPEAIOIaraTh, YTO U3MEHEHUSIMU KOJIMYECTBAa aTMOC(HEPHBIX 0CaJKOB
BhInaatomux 3uMoii B 3 u O3 KpeiMy MOXHO ynpaBisiTh, BapbHpysl CPEIHIOI0 CPEJHEMECIIHYIO
WHTEHCUBHOCTH cOpoca B Hikamit [Iaernp Box n3 KaxoBckoro BOIOXpaHMIHIIA.
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Xoaonues O. B. 3minu k1iMaTHYHUX HOPM Mics4yHHUX cyM atMocdepHux onagis y II13 ta 3 Kpumy, a
TaKO0K aHOMAaJIiil MOBepXHeBUX TeMmepaTyp perioHiB YopHoro mMops y 3umoBi micsani, y 1950-2012 pp.
/0. B. Xosaonues// BueHni 3amuckn TaBpilichKOTO HamiOHAJIBHOTO yHiBepcuTeTy imeHi B. 1. BepHancekoro.
Cepist: ['eorpadiuni mayku. —2014. — T.27 (66), Nel. — C. 95-105.

PosrmsiHyTO TeHmeHmil 3MiH KIIMaTHYHHX HOPM MICSYHHX CyM aTMOC(epHHX OmajiB, IO BHIAJalOTh Y
3UMOBI Micani Ha Tepuropisx IliBnenno-3axigHoro Ta 3axigHoro Kpumy, a Takox aHOMaii IMOBEPXHEBHX
temmeparyp CepenzemHoro Mops, 3axiguoi ta ITiBHiuHO-3axigHoi yactuar YopHOTo Mopsi.

Bu3HaueHO HAsSBHICTP 3B'I3Ky MiX TCHJCHIIISIMH 3MiH CTaHIB 3a3HAYCHUX TPOLCCIB, KU € Kay3ampHuM. Lle
JI03BOJISIE MPUITYCKAaTH MOXJIMBICTh KEPyBaHHsS 3MiHAMU IHTEHCHBHOCTI 3UMOBHX aTMOC(EpHHX OmamiB y
Kpumy 3a 10moMororo BifiOBIJHOTO PEryJIIOBaHHS BUTPAT BOA KaXOBCBKOro BOJOCXOBHILA, SKi yTBOPIOIOTH
ctik Juinpa, y JHinpoBceko-byrebKky rupiaoBy 00macTb.

Kimrouosi ciroBa: 3 ta I13 Kpum, tepmiuna tpancdopmartiss CepeazeMHOMOPCHKHX MOBITpsSHUX Mac, 3 Ta 13
yactTuHa YOpHOTO MOpS, KIIIMAaTH4IHI HOPMU, aTMOC(EpHI OIaay, MOBEPXHEBI TEMIIEPATyPH, TCHICHILIS.
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ATMOC®EPHbLIX OCALKOB B KOI'O-3ATIAHOM U SATIALJHOM KPbBIMY ...

CHANGE OF CLIMATIC NORM MONFLY SUMS OF PRECIPITATION IN THE
SW AND W CRIMIA, AS WELL AS SURFACE TEMPERATURE ANOMALIES
OF BLACK SEA REGONS AND MIDETERRANEAN SEA IN WINTER MONTHS
IB 1950-2012

Kholoptsev A. V., Astafieva D. A"/

"l Sevastopol maritime academy, Sevastopol, Russia

E-mail: kholoptsev@mail.ru

I Sevastopol National Technical University, Sevastopol, Russia
E-mail: dary-astafev@yandex.ru

Considered the trends of climatic norms monthly sums of precipitation, which come in the winter
months on the territory of SW and W Crimea, as well as anomalies of the surface temperature of
Mediterranean Sea, W and NW parts of Black Sea. Found, that climatic norms of monthly sums of
precipitation in this region, which correspond to December and January, during the period of the
modern warming steadily declined, but the corresponding to March — are increased. Trends of
climatic norms of surface temperature anomalies of NW part of the Black Sea, which took place in
the intensity of thermal transformation of Mediterranean air masses, which following to region, that
is considered. Detection of trends of processes, that were considered, suggesting that the
relationship between them is causal, and changing of climatic norm of monthly sums of
atmospheric precipitation during the winter in the W and SW Crimea, is possibly through
appropriate regulatory relief in the Dnieper water of Kahovsky reservoir.

Keywords: W and SW Crimea, thermal transformation of Mediterranean air masses, W and NW
parts of the Black Sea, climatic norms, surface temperature, trends.
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