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KJIMMATHYECKHUI AHAJIN3 CAHOIITUYECKHUX BUXPEN
B YEPHOMOPCKOM PETMOHE

Jis pacmpeHHoro YepHOMOPCKOTO pErvoHa MPOBECH aHAN3 PeXMMa U BPEMEH-
HOM W3MEHYMBOCTH KIMMAaTHYECKOrOo MaciuTada HMHIEKCA LUKIOHWYHOCTH KakK KOM-
TUTEKCHOM XapaKTEePUCTHKH U3MEHYNBOCTH CHHONTHYECKUX BUXpEH — IUKIOHOB M aHTH-
mukiionoB. [lokaszano, uro 3a nmeprox 1948 — 2006 rr. B cpeaHeM 3a roj mpeobiananu
AHTUIMKIOHMYECKNE YCIOBHsL. HecMOTpsl Ha HajdW4uMe 3HAYMMBIX JIMHEHHBIX TPEHIIOB
MHJIEKCA, 3HAKN KOTOPBIX PA3JIMYAIOTCs B TEIUIBII M XOJIOMHBIN CE30HBI, JUII BPEMEHHOTO
XOJ/la €r0 CPEHEr0JIOBBIX 3HAYCHHUH XapaKTepHO NpeodiagaHne HU3KOYaCTOTHOW KBa3u-
MIEPHOANYECKONH WM3MEHUMBOCTH MEXKICCATHIETHETO Macmrada HaJ H3MEHYUBOCTHIO
MEXTooBoro Macmraba. 3uMoi U BecHOW B oTpuuarensuyio (azy TIO B Uepromop-
CKOM pErroHe MpeodafatoT IMKIOHMYECKHAE YCIOBUS, a B MOJOXKHUTEIbHYIO a3y — aH-
TUIUKIOHWYECKHUE, IPHYEeM IIUKJIOHIMYECKHE YCIIOBUS B 3 pa3a Ooyiee MHTCHCUBHEIE.

KUIIOUEBBIE CJIIOBA: uHOEKC YUKIOHUYHOCHU, PEXHCUM, USMEHUUBOCb, MPEHOb,
AMO, TJ]O.

Beenenne. OnHoll u3 Hambonee AUCKYCCHOHHBIX mpoOineM 21 Beka, akTy-
QNBHBIX KaK JUIS HAyKW, TaK W JUIS SKOHOMHUKH, SBISETCS BOMPOC O III00ATHLHOM
M3MEHCHUH KIIMMAaTa, a TAK)KE O €ro PeruOHaIbHBIX TposiBieHusX. [Ipu aTom ax-
TUBHO 00CYXKIAeTCs POJIb €CTECTBEHHBIX KOJNCOAHMI KIMMATHISCKON CUCTEMEI B
M3MeHeHUH KiauMmata. OCHOBHBIM MEXaHU3MOM, OMPEACISIONMM PEerHOHAIbHBIN
KIIUMAT B CPEIHUX MIMPOTaX B IIeJIOM B B UepHOMOPCKOM peruoHe B YaCTHOCTH,
SIBJIICTCSI AKTUBHOCTh CHHONTHYECKUX BUXPEH, M0J] KOTOPHIMH B pabOTe MOHU-
MAarTCsl BUXPEeoOpa3Hble aTMOC(EPHBIE BO3MYIIICHUSI CHHOIITUYECKOT0 MaciTada
— LUKJIOHBI ¥ aHTULIUKJIOHBL

['maBHOE BHMMaHHE B COBPEMEHHOW HAyYHOU JTUTEpaType YACISETCS U3MEH-
YUBOCTU IHUKIOHOB. Hampumep, B padotax [1, 2], BbIACTICHBI PEKUMBI H3MEHYH-
BOCTH IIUKJIOHOB, OMpeaesieMbie (Da3aMi €CTeCTBEHHBIX TII00abHBIX MPOIECCOB
B cHCTeMe OkeaH-aTMocdepa. MccrnenoBaHno aHTHIMKIOHOB HA CErOIHSIITHHIMA
JIeHb yIIEIsIeTCsl HeJOCTATOYHO BHUMAaHMsI, 33 PEIKUM HCKIIFOUESHUEM, HAIpUMeEp,
B [3]. TIpu aTOM UX poib B (POPMUPOBAHUH PETHOHANBHOTO KJIMMATa YPE3BHIYAM -
HO BEJIMKA — 3TO TEIJIOBBIC BOJHBI JIETOM M 3aMOpPO3KH 3uMoii. Kpome Toro, 1u-
KIIOHBI M aHTUIUKIOHBI HEPa3phIBHO CBSA3aHBI, B3AUMHO BIIHSS Ha CKOPOCTh U
HaIpaBIICHHUE TIEPEMEIICHUS IPYT APYTa.

B nacTosmieli paboTe mpoBEICH KIMMATHYECKHI aHaJIW3 COBMECTHOW W3-
MEHYHMBOCTH [IUKIIOHOB U aHTHUIIMKIOHOB B YepHOMOpcKkoM peruone. [Ton kiuma-
TAYECKUM aHAIM30M ITIOHUMAETCSl aHAIN3 BPEMEHHONH M3MEHYHBOCTH CHHONTHYE-
CKHX BHUXpEH Ha MEXIECATWICTHEM Maciutade. XapaKTepUCTUKU IHKIOHOB U
AHTHUIIMKIOHOB PacCMAaTPUBAINCh B CPEIHEM IS BCETO pacmmpeHHoro YepHo-
MOpPCKOT0 peruona B rpanunax 37,5 — 50° c.m., 27,5 — 45° B.11.

JLi1st COBMECTHOTO aHaNM3a aKTUBHOCTHU ITUKJIOHOB M aHTUIIUKIIOHOB TPUHSITO
WCIONB30BaTh WHICKC ITUKIOHUYHOCTH, KOTOPBIM YYUTHIBACT IOBTOPSEMOCTh H
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IyOMHY CHHONTHYECKUX BUXpeil. B HacTosmei pabore WHIEKC ITUKIOHUYHOCTH
(1) paccuutsiBaics mo popmye (1):

Iz(fc*dc)_(fa*da)’ (1)
rae fo — yacrora 1UKIOHOB, O, — rTyOMHA ITUKIOHOB, f, — YacTOTa AHTUITUKIIOHOB,
d, — ry6uHa aHTUIMKIOHOB. TakuM 00pa3oM, MOJOKUTETLHBIM 3HAUCHUAM HH-
JIeKCa COOTBETCTBYET Mpeo0IalaHne MUKIOHUISCKAX YCIOBHMA, C yUIETOM COBME-
CTHOT'O BIUSTHUS YaCTOTHI M TTTYOWHBI ITUKIOHOB, a OTPULIATELHBIM 3HAYCHUSM —
COOTBETCTBEHHO, aHTUIMKIOHHUYECKUE.

Yacrora v ri1y0MHA IUKIIOHOB M aHTUITMKIOHOB ObLa B3sTa U3 CO3JaHHOTO
paHee MaccHBa MapaMeTpPOB ITUKIOHOB C MCIIOJIb30BAHUEM aBTOPCKOH METOIUKH
n nakera nporpaMM M.IO.bapanna. CuHonTHUECKME BUXpU U HMX HMapaMeTpbl
OBLIH BBIICICHBI 10 cpeaHecyTouHbM naHHbIM peanaan3a NCEP/NCAR o Bwico-
Te TeonoTeHuana nzobdapuieckoi nosepxuoctu 1000 rlla Ha perymnsipHo# ceTke
2,5° x 2,5° 3a mepuox 1948 — 2006 rr.

Pe3yabTaThl u 00cykaeHne. PaccMOTpruM M3MEHUYNBOCTH BPEMEHHBIX PSIJIOB
HMHEKCA [IUKIOHUYHOCTHU IO CE30HAM M 3a rOJi, CIIAKEHHBIX 3-X JIETHUM CKOJIb-
3ammM cpenHuM (puc.l).

CpaBHUTENTbHAS XapaKTEPUCTHKA MHJIEKCA IIMKIIOHUYHOCTH 0 CE30HAM TTOKa-
3BIBAET, YTO 3HAUEHHE MHAEKCA MUKIOHNYHOCTH Ooiee + 0,5 Habmozanocs B 60-e
— 70-e rT. BecHOM u 3uMoH, a MeHee — 0,5 — steroM 1 oceHbro B 50-e IT. 1 3UMOH 1
ocenbio B 80-¢ — 90-¢ rr. HanbompIme moaoKUTEIbLHbIE 3HAUEHUS HHAEKCA TOCTH -
rarot 1,5 — 2 3umoit 1 BecHo# B 1964 — 1969 rr., a HanMeHbIIIUE OTPHUIIATEIILHBIC 32
PEIKUM UCKITIOYCHUEM OITyCKAIOTCS HUkKE — 1, a uMeHHO oceHbio 1991 1.

Taxum o0Opa3zom, HauOOIBINIAS AKTUBHOCTH IUKJIOHOB HaOmoAanack B 60-¢ rr.
20 B. 3UMOM ¥ BECHOM, a aHTHULIMKIIOHOB — OCEHBIO B KoHIE 80-x — mavane 90-x rT.
[Tpu 3TOM B yKa3aHHBIC TIEPUOJIBI AKTUBHOCTH IIUKIOHOB B YepHOMOPCKOM pEruo-
HE, OTpaKalollas UX 4acTOTy W TIyOHWHY, MPEBOCXO/WT, MHOTAa B 2 pa3a, aKTUB-
HOCTh aHTHUITMKIIOHOB. TeM He MeHee, B CPETHETO/JOBOM OCPEIHCHHUH 32 HCCIIeye-
MbIi epron 1948 — 2006 rr. mo npoJoHKUTENBHOCTH MTPE00IaialoT HHTEPBAIbI C
OTPHIIATSIILHBIMY 3HAYCHUSMH UHJICKCA, T.€. C aHTUITUKIIOHIYCCKUMH YCIIOBHUSIMU.

[epefinem k aHaNM3y TPEHIOB WHJCKCA IUKIOHUYHOCTH YEPHOMOPCKOTO
pEerHOHa W OOCYXKJICHUIO COOTBETCTBYIOIIUX Pe3yNbTaToB. JIMHEHHBIC TPEHIIBI
WHIeKca OBLIM paccuuTaHbl Mo Gopmysie (2) B CpeaHEeM s CE30HOB U 3a O/

y =ax+h, 2

Puc.1l.D3Bomomus cria-
KCHHBIX 3-X JICTHUM CKO-
JIB3SIIIAM CPEIHUM PSIOB
HMHAEKCA UMKIOHUYHOCTU
B UepHOMOPCKOM pPErHoHE
5 CPeAreronosbie 3Hadenus gcetb ¢ 1948 mo 2006 rr., B Ccpe-
JIHEM TIO CE30HaM U 3a rofl.
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rae Y — GhyHKIus, X — nepeMeHHas, a u b — koaddunments! Tperaa. JJocroBepHOCTH
JIMHEHHBIX TPEHOB OMPEIeIIach C HCIONB30BaHHEM KpuTepus CThIOICHTA.

Kpome nuHeHHBIX, OBUTH MPOAHATN3UPOBAHBI U MOTMHOMHUANBHBIC TPEHIBI.
Jlns mpumepa npuseneHa Gopmyna (3) A7 BRIYHUCICHHUS TOTHHOMUAILHOTO TPECH-
na 3-# CTENEeHH.

y=ax3+bx? +cx+d, 3

rae Y — GyHkuus, X — nepemenHas, a, b, ¢, d — ko3 puImeHTs TpeHIa.

Bri0bop cremeHn monmMHOMA VIS aHANM3a M3MEHYMBOCTH Psfia ONpENersieTCs
KOJIMYECTBOM JKCTPEMYMOB (DYHKIMH: MOIMHOM 3-i CTENEHH TOYHEE OIMUCHIBACT
psio ¢ TpeMsi SKCTpeMyMaMd HU3KOYaCTOTHOM HM3MEHYHMBOCTH, T.€. KOTJa Ha BBI-
OpaHHOM BPEMEHHOM psijie HabJroJaeTcs OUH NOMHBIN nepuox konebanus. [lomu-
HOM YETBEPTOH CTENEeHU BBIOMpaeTcsl ISl psifia C YETBIPhMS IKCTPEMYMaMH, T.€. C
1,5 nepuogamu, a MONMHOM 5-i CTeNeHU — IS psifia € MThIO SKCTPEMYMaMH, T.€. C
JIBYMS TEpUoJaMH KojeOaHUH. AHaIM3UPYEMbId B HACTOAIIEH paboTe BpeMEHHOM
psan umeer umny 59 ner (1948 — 2006 rr.), mosToMy MOMHOM 3-i CTEIICHH OLICHH-
BaeT Ha HEM KoJieOaHus C mepuofoM okoio 60 jer, monmuHoM 4-if cTeneHu — ¢ me-
puomom okoito 40 set, a monmuHOM 5-# crenienn — okono 30 ner. Crnemyer OTMETHTS,
YTO yKa3aHHBIC MEPHOIBI MPUOIU3UTEIBHBI, T.K. ONpENeNeHbl B 3aBUCUMOCTH OT
JUTMHBI BPEMEHHOTO psifa. TeM He MeHee, OHM TMO3BOJISAT CPaBHUTH KoJeOaHHs MH-
JieKca HUKJIOHHYHOCTH Pa3HOTO MEXKICCITUIETHETO MACIITa0a MEXKIY COOOM.

Bknan TpeHaa B omucaHWE AWUCIEPCHU Psia OLEHUBAICS MO BEJIMYMHE KO-
s dummenta nerepmunamuy (R?). OCHOBHbIC PACCUMTAHHEIE TAPAMETPBI AHAIIN3A
TPEH/IO0B NpUBENEHBI B Ta01.1.

3HauMMble OTpULATENbHBIC JIMHEHHBIC TPEH bl HHAEKCA HUKIOHUYHOCTH Ha
paccmatpuBaeMoM BpeMeHHOM uHTepBaie (1948 — 2006 rr.) maGmiomarorcs B
3MMHHMH M BECEHHMH CE30HBI, a 3HAUMMBIN MOJOKHUTENBHBIN TpeH[ — JeToM. B
CPEIHEM 3a roji OTMeuaeTcsi HeOONMbIIOH OTPULATENbHBIH TPEH, 3HAYUMOCTBIO
Oonee 85 %. Hanbompmmii cpenu ce30HOB BKJIAJ B JUCIEPCHIO Psla HMHIAEKCA
[UKJIOHMYHOCTH BHOCHT OTPHUIIATEIBHBIN TPEHI B 3UMHHI iepuox (22 %).

KoaduimenTsl aeTepMUHAIIUN TOJTWHOMHANBHBIX TPEHIOB 3-H, 4-if u 5-i
CTENEHH CBHUJCTENbCTBYIOT O TOM, YTO HauOONBIIUI BKJIaX B AWCIEPCUIO psiaa
WHJIEKCa LUKIOHMYHOCTH BO BCE CE30HBI U3 PACCMOTPEHHBIX MEXAECATHICTHUX
konebanuit (60, 40 u 30 net) BHOCAT Konebanus ¢ mepuoaoM okoo 30 JierT.

Tab6nuuma 1.Koddpouumenr muneiinoro tperna 3a 100 ner (@) u ypoBeHs ero 3Haum-
moctH (p). KoadhduireHTs! feTepMUHALNK JIHHEHHOTO TPEHIa — R?, MONMHOMHAJIBHBIX
TpeHaoB 3-i, 4-i u 5-i cTeneHn — Rz,,3, Rz,,4, Rz,,5 COOTBETCTBEHHO, 1 — MepUOJ BblIesie-
MBIX KOJI€OaHHUMH.

2 2 2
OI;I;eTzelggifm @ (p, %) R, % (T :F\;S(;sneT) (T :R464J16T) (T :R365J16T)
3uMa -2,11(99,9) 22,4 51,3 58,6 62,5
BECHa —-0,77 (91,6) 51 31,3 31,3 41,3
TETO 0,45 (97,5) 8,4 9,7 20,6 37,6
OCCHb -0,10 (20,1) 0,1 19,5 19,9 42,2
roz -0,43 (86,5) 3,8 37,1 41,3 59,4
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Konebanus ¢ nepuomamu 60 u 40 ner oceHbIO, BECHOH U B CPEIHEM 3a TOJ
BHOCSIT MPUOIU3UTENFHO OIWHAKOBBIA KIIAJ B JTUCIIEPCUIO PSNOB MHJACKCA ITU-
KnoHn4yHOCTH, cooTBeTcTBEHHO 0K01o 20, 30 u 40 %. 3umoii 1 neToM 0osee BbI-
cokuM BKiazoMm Ha 7 — 10 % xapakrepusytorcst 40-nerHue koneGanus.

Janee oxapaktepu3yeM OCOOCHHOCTH BPEMEHHON M3MEHYMBOCTH HECTJIa-
JKEHHBIX PSJIOB MHJIEKCA IMUKIOHWYHOCTH OTIEIBHO JUIS Ka)JOro CE30Ha U B
cpenHem 3a rox (puc.2). B Teyenue nuccnenyemoro nepuona (1948 — 2006 rr.)
JUTSL 3UMBI XapaKTepHO MpeodiaaHue IUKIOHUYECKUX YCIOBUN HaJl aHTUIIHKIIO-
HUYECKMMHM KaK 10 HHTCHCUBHOCTH (MOMYIIO 3HAUCHUI WHJIEKCA), TaK ¥ 10 TMPo-
nomkutenbHOCTH. CpeHee MHOTOJCTHEE 3HAYCHHE HHJCKCAa IUKIOHUYHOCTH
3umoit coctaBiser +0,22. Lluknonndeckue ycioBus npeobiagany 3umoit ¢ 1948
o 1981 rox, a antuiukinonnyeckne — ¢ 1982 mo 2004 rr. /s 3uMel (a Takxke B
MEHBIIICH CTCIEHH JUTsl BECHBI) XapaKTePHO MpeodiafaHue AUCIEPCHH HU3KOUaC-
TOTHOM MEXJICCATUICTHEH M3MEHYMBOCTU HAJl TUCIIEPCUEH MEXKTOIOBON U3MEH-
YUBOCTH, O YEM MOXKHO CYJUTh U3 TaOI.2. A UMEHHO, AHUCIICPCUS psa 3UMHETO
WHCKCA TUKIOHUYHOCTH, (HIBTPOBAHHOIO HU3KOYACTOTHBIM (GUIbTpoM (bosee
20 ner), cocrasisier 0,36, uto B 3 pasa 6ombire qucnepcuu (0,12) psima unmekca,
(UIBTPOBAHHOTO BBICOKOUACTOTHBIM (GuiabTpoM (10 5 mer). Kpome Toro, am-
MPOKCUMAITUS ATOTO psija MOJTMHOMOM, HauWHAas ¢ 3-U CTEMEHU, OMHCHIBaeT 0O-
nee 50 % ero m3meHunBocTH. [103TOMY C y4eroM yKa3aHHOW MEXIECATUIICTHEH
KBa3UIEPUOIUICCKON W3MEHUYMBOCTH, HECMOTPS Ha OTPUIATEIBHBIA JIMHCHHBIN
TPEH/I, B MEpBbIe necaTmwieTus 21 B. MOXKET OXKUJATHCS MOBBIIICHUE ITMKIIOHUYE-
CKOU aKTMBHOCTH 3UMOH, UTO MOATBepkaaeTCs nanHbpiMu peanamnza NCEP/NCAR
1o BeicoTe TeonoTeHnuansHoi nosepxuoct 1000 rlla ¢ 2006 mo 2012 rr.

BecHoii cpenHee MHOTONETHEE 3HAUCHUE WHACKCA TAKXKE IMOJOXKHUTEIBHO U
cocrasisger 0,15 3a cyer BBICOKMX ITOJIOKUTENbHBIX 3HaueHUH B 60-¢ u 70-e rT.
20 B., mpuueM oTAeNbHBIE BEIOPOCH! B 60-¢ rr. mpeBbImany 30 (CpeIHeKBaapaTu-
YECKUX OTKIOHEHHs). [[Ji1 BPEMEHHOrO psifa WHJACKCA IMUKIOHHMYHOCTH BECHOU
XapaKTepHbI clieqyronme ocooeHHoCTH. Bo-niepBrix, Ha nHTEepBanax 1948 — 1960
n 1980 — 2006 rr. Benuka MEXrogoBas U3MEHUYNBOCTh MHIEKCA — OH KOJIeOJieTcs
OTHOCHTEIBHO HYJS 0€3 3HAUMMOro JIMHEHHOI0 TPEeH/Ia ¢ HeOOIhIIUM Tpeodiia-
JaHWEM aHTHLIMKIOHMYECKHX ycloBud. Bo-Bropeix, Ha wuHTepBanme 1960 —
1980 rr. sBHO mpeoOnafaloT IMUKIOHUYESCKUE YCIOBUSA. ATMPOKCHMAIHS Psia
MMOJIMHOMOM, HaunHag ¢ 3-ii ctenenu, onuckiBaer oonee 30 % ero H3MEHYHBOCTH.

Jlns neTHero ce3oHa XapaKTepHO MpeoliajaHue OTPUIATEIBHBIX 3HAYCHHMA
MHJIEKCA IIUKITOHHYHOCTH (cpemHee MuoronerHee — 0,36) ¢ HAaMMEHBIIIAM Cpey ce-
30HOB CpelHEeKBaApaTHIeCKuM oTkioHeHneM (o = 0,27). B TedyeHue Bcero nepuosa
1948 — 2006 rT. 3a UCKIIOUYEHUEM HECKOILKHUX JIET, MHAEKC [UKIOHUYHOCTH JIETOM
OBUT OTPUIIATENBHBIM, T.C. MPEOONTAATH AaHTUIIMKIOHNYECKHUEe ycioBus. OCOOCHHO-
CTBI0 M3MEHYMBOCTU JICTHETO WMHACKCA IUKJIOHUYHOCTU SIBIISICTCSI CYIIEPIIO3UIIHS
MEKACCITUICTHEH KBa3UTICPUOMNUCCKON H3MEHYNBOCTH U 3Haunmoro (97,5 %)
MOJIOKUTEIEHOTO JIMHEHHOTO TpeHa, cocrapistomero 0,45 emuaun unnekca 3a 100
ner. Tem He MeHee, ¢ y4eTOM OXHUIAEMOM HHUCXOAAILICH BETBU MEXKACCATHIICTHEH
W3MEHYHMBOCTH, HE CIIEYET OKUAATh 3HAYNTEILHOTO ITOBBIIICHNS YaCTOThI M HHTCH-
CHBHOCTH IIUKJIIOHUYECKHUX yCIOBUN B YepHOMOPCKOM PETHOHE JIETOM B TIEPBBIE JIc-
carunerns 20 B. D10 Taroke moarBepkaaercs naHHbME peanam3a NCEP/NCAR
1o BeIcoTe TeonoreHnmanbHoi nosepxaoctu 1000 rlla ¢ 2006 mo 2012 rr.
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Ta6nuna 2.ducnepcust (0°) ps- B oTiMune OT JETHErO CE30HA, OCEHBLIO
0B MHJGKCA LMKIOHMYHOCTH B Yep- spauumblil IMHEHHBIA TPeHJ HHIEKCA K-
HOMOPCKOM PETMOHE II0 CE30HAM M B gj1ogpyHOCTH HE HAOII0NaeTcs, OQHAKO, KaK
CPEIIHEM 34 TOJI, QWILTPOBAHHBIX BBI™ 11 b oy i CE30H, YETKO MPOCIISKUBAIOTCS
COKOYacTOTHBIM (Oornee 5 jer) u Hus-

HU3KOYACTOTHEIC MEKICCITUICTHHE H3ME-
kouacrotabM (Menee 20 ser) GmibT-
pamu, coorsercraento HF u LF. HEHUS OTHOCHUTEIBHO CPETHEr0 MHOTOJNET

Hero 3HaueHus, paBHoro —0,4. Cpenmne-

BPEMEHHOM & HE & LE KBaJpaTUIECKOE OTKJIOHCHUE psAna HEBEIIH-
pan KO, HO HEMHOIO BBIIIE, YEM JIETOM U CO-

3UMa 0,12 0,36 craBiager 0,38. ITomoXUTeNbHBIE 3HAYEHUS

BecHa 0,07 0,14 HHAEKCAa LHMKIOHMYHOCTH  HAOIIOJAIKNCH

1eTo 0.03 0.02 JIMIIBL B OTAENbHBIE TOABI, YTO CBUAETENLCT-
B I JIaaHUN

OCCHE 0,09 0.1 yer vpeo6 bi AHTULMKIOHUYECKUX
ycnoBuii ocenbto B epuog 1948 — 2006 rr.

TOx 0,02 0,08

Xapakrepusysi U3MEHUYMBOCTH CpeIHe-
TOIOBBIX 3HAYEHWH MHIEKCa MUKIOHWUYHOCTHU, CIEAYeT OTMETUTh JOMHHHPOBA-
HHUE MEXKICCATUWICTHEH M3MEHYMBOCTH HaJ MEKIOA0BOH (cM. Tabi.2) u HeOOIb-
mroe npeodiaanaHue Mo NPOJODKUTETPHOCTH OTPULIATEIbHBIX 3HAUCHUI HHJIEKCA,
T.€. aHTULUKIOHNYECKUX yCIIoBHiA (puc.2). DTO 00yCIOBHIO HEOOIBIIOE OTPHUIIA-
TEIbHOE 3HAYCHHE CPEHEro MHOronerHero 3nadeHus nuaekca (— 0,15). Omnako
B 1966 r. ”HTEHCUBHOCTh LIMKIOHUYECKUX YCIOBHU (4acTOTa M TITyOWHA IMKJIO-
HOB) ObLTa OoJiee YeM B 2 pa3a BbIIE, YeM HAauOOJIblIasi MHTCHCUBHOCTh AHTHUIIU-
KJIOHMYECKHX YCIOBHUH, BUANMO, 332 CUET BECEHHETO U, B MEHBLICH CTENEHH, 3UM-
HEro MakCMMyMa WHAEKCa LHUKIOHUYHOCTH. JTO 3aCTaBIIsieT MPOBEPUTH YKa3aH-
HBIC MUKW psAa MHIEKCA MUKIOHUYHOCTH Ha JOCTOBEPHOCTH. W nelicTBUTENbBHO,
OHU TIOATBEPXAAIOTCS IAHHBIMH HAaONIOJCHUH 32 KOJIWYECTBOM OCAJKOB Ha
CTaHUUSAX YKpauHbI — B OTJCIbHBIC 3UMHHE U BeceHHHE Mecsisl B 60 — 70-e rr.
MUKY KOIWYECTBA OCAIKOB, KaK U MHJEKCA IMKIOHUYHOCTH, MPEBBIILIANH 30.

CyMMupys IPOBEACHHBIN aHAN3 U3MEHYMBOCTH WHAEKCA IIUKIIOHUYHOCTH B
YepHOMOPCKOM pEruoHe, MOXKHO 3aKIIOUNTh, YTO 3HAYUTENbHAS, a MHOTJa U OC-
HOBHAas pOJIb MPUHAMJIKUT HU3KOYACTOTHBIM KBA3HUIIEPUOANYECKAM KOJIeOaHISIM
MEKACCATHIIETHEro MacmTada. YToObl BBIIEINTh BEPOSTHBIE II100aJbHBIE TPH-
YUHBI TAKUX PETHOHAJIBHBIX MEXKIECATHIICTHHX KolebaHul, HeoOXomumo obpa-
TUTbCA K OCHOBHBIM MacmuTa0aM TIJI00aJbHOW HM3MEHYMBOCTH KIMMATHUECKOH
CHCTEMBI, U KaK €€ OCHOBHOW YacTH — CHCTEMBI OKeaH — aTMocdepa. OCHOBHBIM
MPOLIECCOM CBSI3aHHOM CHCTEMBI OKeaH — aTMocdepa ¢ TUIMHYHBIM nepuogom 20 —
30 ner sBnsiercs Tuxookeanckas nexannas ocumiuisinus (TJ10). Ha macmrate 60
— 70 neT OCHOBHBIM CHUTHAJIOM SIBJSIETCSI ATJIaHTHYeCKas MYJIbTHACKaIHAs OC-
mwusius (AMO). Macmrad okono 60-Tu ner Takke HaOMIOAAeTCsS B U3MEHYH-
Boctu uHAekca TJIO.

B Teuenme uccimemyemoro BpeMmMeHHoro uHTepBasia B 59 ner ¢ 1948 mo
2006 rr. HabIIOAATOCH TT0 OAHOM MOJIOKUTEIEHON U OTpUliaTenbHOu paze AMO
n TJO. YtoObl onpenenuts, U3MEHSETCS JIM PEKUM HHIEKCAa UUKIOHHYHOCTH
YepHOMOPCKOM PErHOHE B 3aBHCUMOCTH OT (ha3bl yKa3aHHBIX KoJeOaHHi, ObLI
MPOBENICH KOMIIO3UTHBIM aHaln3, @ UMEHHO PAaCCUMUTAaHbl U COMOCTABIICHBI CPEA-
Hue mHoroneTHue (3a 30 Jyier) 3Ha4YeHHWs WHJIEKCA, COOTBETCTBYIOIIME (hazam
AMO u TJO (puc.3).
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Puc. 2. 3Bomorms
ca IMKIOHWYHOCTH B Yep-
HOMOpPCKOM peruone ¢ 1948
o 2006 rr., ocpeqHEHHOTO
1o ce3oHaMm u 3a rog. M —
cpelHee MHOIOJIETHEE 3Ha-
YEeHUE MHAEKCa, 0 — CpeHe-
KBaJpaTH4YECKOE  OTKJIOHE-
Hue. [lyHKTHpPHON IMHUEH
noka3zaHa BenuanHa M, Bon-
HUCTOW JIMHUEH TOKa3aH
MOJIMHOMUAJIBHBIA TpeHn 3-
W cTelmeHW, WCKIIOYCHHUE:
JIeTO — MOJIMHOM 5-if crene-
HIL

[IpoBeneHHbIM KOMIO3UTHBIN aHAJIH3 MTOATBEPANUI PE3yIbTaThl, MOMydeHHBIE
paHee B pabote [4] oTAENbHO IS HUKIOHOB, M YTOUYHWII UX JUIS aHTHIIMKIOHOB.
3umoii 1 BecHOU B oTpunarensHyo (azy TJO B UepHOMOpCKOM permoHe mpe-
00J1a71al0T UUKJIOHUYECKHE YCIOBHS, a B MOJIOKUTENBHYIO (ha3y — aHTULUKIIOHU-
YecKue, MPUYeM MO MOAYIIIO TONOKUTEIbHBIN HHAEGKC HUKIOHUYHOCTH B 3 pas3a
Oonble oTpHLATENBHOrO. B cpeanem 3a roa Taxkke HaOIIONAIOTCA 3HAYMMBIC
paznuuus KOMIIO3UTOB MHAEKCA [IUKIOHUYHOCTH, HO C JPYroll HHTEHCHBHOCTHIO
— B orpuuatenbayto ¢a3zy TJO oH OIM30K K HYJIIO U TOTOKUTENEH, a B MOJI0XKHU-
TenbHYIO (azy — oTpunarenex u gocruraer — 0,3.
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Puc. 3. KoMmo3uTsl MHACKCA MIUKIOHUMYHOCTH IO Ce30HaM | 3a roj aist a3 TJ1O
1 AMO, nonoxurensabie dasel — T0+, AMO+, orpunatensasie — TJJO-, AMO-.
[Tmanku morpenrHocTeil cooTBETCTBYIOT 95 % ypOBHIO 3HAYUMOCTH.

[To ¢azam AMO 3HAYMMBIX pa3TUYMil KOMITIO3UTOB HE BBIJCISAETCS, YTO BeE-
pPOATHO 00YCIIOBIIEHO OCOOCHHOCTSMU BHLIOPAHHOTO BPEMEHHOTO WHTEpBaja, Ha
KOTOpPOM TooxkuTenbHas paza AMO He TOCTaTOYHO SPKO BEIPaXKCHA.

3akiaouyenue. Kiinmatnyeckuil aHaian3 KOMIUIEKCHOM XapaKTEPUCTUKHU HU3-
MEHYMBOCTH CHHONTUYECKUX BUXPEH — WHICKCA ITUKIOHUYHOCTH B PACHIMPECH-
HOoM UepHomopckom pernone 3a nepuon 1948 — 2006 rr. mo3Bonmia caenarthb clie-
JTYFOIIIUE BBIBOJIBI:

— B CPEIHEM IMKJIIOHUYECKUE YCIOBHUS (TONOKUTETBHBIA HHACKC [IUKITOHUY-
HOCTH) Mpeodaafany Mo WHTCHCUBHOCTU M TPOJODKUTEIBHOCTH 3MMOW M Bec-
HOU, a aHTUIMKIOHWYECKHE (OTPUIATENBHBIA HHIEKC) — JIETOM, OCEHBIO U B
cpemHeM 3a ron. [Ipu »ToM HambombInass aKTHBHOCTh IIMKIIOHOB HAOIOANIach B
60-¢ rr. 20 B. 3MMOM U BECHOM, a aHTULIMKIOHOB — OCEHBIO B KOHIE 80-X — Haua-
ie 90-x rr.;

— 3HAYHMMBIC OTPUIATEIIBHEIC JIMHEHHBIC TPEHIbI MHICKCA IMHKIOHHYHOCTH
XapaKTepHbI Ul 3MMHEr0 U BeceHHero ce3oHoB (— 2,11 u — 0,77 3a 100 ner), a
3HAYMMBIH TONOKUTEIBHBIN Tpera — s getaero (+ 0,45 3a 100 mer);

— 7151 3MMHETO M BECEHHETO CE30Ha M B CPEIAHEM 3a T'0Jl XapaKTepHO MpeoOd-
JaJaHue IWCIIEPCUM HHU3KOYACTOTHOM MEKIECATHIICTHEH WM3MEHYMBOCTH HAJ
JIUCTIEpCUEH MEXTOIOBON N3MEHYUBOCTH;

— 3UMOH U BecHOHW B oTpuuatenbHyio gasy TJO B UepHOMOpPCKOM peruoHe
3HAYUMO TPEoOJIaalOT MUKIIOHHYECKUE YCIIOBUS, a B MOJIOKUTEIBHYIO a3y —
AHTHUIMKIOHIYECKUE, TPUYEM 110 MOAYIIEO TOJOXKHUTEIbHBI HHIECKC ITUKIOHWNY-
HOCTH B 3 pa3a OoJIbIlIe OTPHUIIATEIEHOTO;

— B CpeaHeM 3a roj B noioxutenbHyto a3y TJ1O HaOmoaaroTcst UHTCHCHB-
HbIC aHTHUIIUKIIOHWYECKUE YCIIOBHS, TOT/Ia KaK B OTPHUIATENbHYIO (pa3y — cimabo
BBIP2XKCHHBIC IUKJIIOHUYECKHUE YCIOBUSI.
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Martepuan noctynus B pepaknuio 27.08.2013 r.

AHOTALIA YV cepenHboMy Ui po3mUpeHOr0 YOPHOMOPCHKOTO PETiOHY MPOBEICHO
aHaJI3 PeKUMY 1 4aCOBOi MIHJIMBOCTI KJIIMaTHYHOTO MacITady iHAEKCY IUKIOHUYHOCTI
SIK KOMITJIEKCHO{ XapaKTepUCTUKH MiHINBOCTI CHHONTHYHUX BUXOPIB — IUKJIOHIB 1 aHTH-
mukioHiB. [lokaszano, mo 3a mepiog 1948 — 2006 pp. B cepemHboMy 3a pik i 3a
TPUBAICTIO POKiB TIepeBaKaIM aHTHLUKIIOHIYHI yMOBH. [lorpy 3HaYHI HEraTHBHI JIHIHHI
TPEHIIM iHAEKCY B3UMKY 1 HABECHI 1 MIO3UTUBHUI TPEHJ BIITKY, UL 3UMH, BECHH 1 B ce-
peoIHBOMY 3a pIK XapakTepHe IepeBaXaHHS HHU3BKOYACTOTHOI KBa3iNepiomnyHOl
MIHJIMBOCTI MIDXKIECATHpIYHOro Macmraly Haj MIHIMBICTIO MDKpPIYHOTO Macuitady.
B3umky i HaBecHi B Heratuny a3y TJO (TuxookeaHChKol mekamHoi ocumsiiii) B Yop-
HOMOPCBKOMY DErioHI MepeBaKaroTh NMKIOHIYHI yMOBH, a B IIO3MTHBHY a3y —
AHTUIMKJIOHIYHI, TPUIOMY LIUKJIOHIYHI YMOBH B 3 pa3y OLIbII IHTEHCHBHI.

ABSTRACT In average for the wider Black Sea region, regime and temporal variability
of the climate-scale cyclonicity index as a complex characteristic of synoptic vortices
(cyclones and anticyclones) variability was analyzed. It is shown that in the period 1948 —
2006 anticyclonic conditions dominated in the average for the year and by the duration of
years. In spite of the significant negative linear trends of the index in winter and spring,
and a positive trend in summer, winter, spring, and year in the average are characterized
by the dominance of low-frequency quasi-periodic variability of multidecadal scale upon
the interannual scale. In winter and spring in the negative phase of the PDO (Pacific
Decadal Oscillation) in the Black Sea region, cyclonic conditions are dominant, and in the
positive phase — anticyclonic, moreover cyclonic conditions are 3 times more intense.
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