Bropsbie HayuHbIe YTeHUS
«CraTucTnyeckas KJIMMATOJ0TUSI M MOHUTOPHHT KJIAMMATA,
NOCBsIIIeHHbIE NAMATH Npogeccopa
I'eoprusi Bagumosuua I'py3bl

Hayunoe coOpanne OBUIO OpraHU30BaHO
HNHCTUTYTOM TIO0ANTBHOTO KJIMMATa U SKOJIOTHH
uMenu akagemuka [O.A. Uszpasna (OIBY
«1I'KD») 1 PoccWiickNM THIPOMETEOPOJIOTH-
YECKUM OOIIEeCTBOM. 3acefaHue MPOXOIWIO B
Mockse B HIKD B cmemannom ¢Qopmare
12 maprta 2026 1.

Bo BBOIHOM yacTH OBUTH OTJIAIIICHBI TIPHBETC-
TBUSL 3aMecTuTeNsl pykoBoautenst Pocrunmpomera
B.B. CokonoBa u compencenarens Hayaroro co-

Bera PAH no npobnemam kianmara 3emiu akaje-
muka PAH B.I. Bormypa. Y4acTHUKOB TIpHBET-
CTBOBAJIM IIOYETHBIN MpE3UICHT BCEMHUpPHOM METEOPONIOrHYECKOM OpraHu3aluy,
npe3useHT Poccuiickoro rugpomereoponiorndeckoro oomiecrsa A.W. benpunkuii n
mupekrop MI'KD, unen-koppecrmonaenT PAH A.A. PomanoBckas. O Xu3HU U Hayd-
HOH nestenbHOCTH Tipodeccopa ['B. I'py3bl roBOpMIIN KOJIIETH: YUeHBIH-CEKpeTaph
Hayuno-texunueckoro coBeta Pocruapomera B.I. bnuHOB; miaBHbIA HAyYHBIA COT-
pymauk ['mapomernentpa PO K.I. Pybunmreitn; nayunsii pykoBogurens WUI'KD,
yiieH-koppecnonienT PAH C.M. CemeHoB.

[anee cocrosiach Hay4qHasi CECCHsl, MOJEpaTopaMH KOTOPOH ObUIN Hay4HBIH
pykoBoautens MI'KD C.M. CemeHOB M 3aBeqyrOIUI OTAEIOM MOHMTOPUHIA U
BeposiTHOCTHOTO mporHo3a knumara UI'KD A.B. Enucees. beutn mpenctaBieHs
CJIeYIOIINe HAYIHBIE IOKITa IbI:

PanbkoBa 3.4., Camoxuna O.®., Autunmna Y.W., [Inarosa T.B., Cmupuos B. /1.
(UT'KD) «/leticTByromass B Poccumm cucTeMa MOHHTOpWHTA KJIMMArTa: OICHKH
COBPEMEHHOTO COCTOSHMS [Tl TeppuTopuu Poccun 1 B mo0anbHOM MaciiTadey.

Crepun A.M. (BHUUTI'MU-MIN) «Knumarnueckne 1aHHbIE: HEpEIICHHbIE
MPOOJIEMBI B YCIIOBHSX HOBBIX BHI30BOBY.

Bunbdang PM., Xan B.M., Toxcteix M.A., Tumenko B.A., Kymikosa U.A.,
CymepoBa K.A., Emenuna C.B., Kpymiosa E.H., Haboxosa E.B., Cy06otun A.B.
(I'mnpometnentp Poccun) «KoMIunekCcHbIIT MOHUTOPUHT M TIPOTHO3 KIMMaTHYeCKON
WU3MEHUYMBOCTH.

Hepymie A.®., Bumeparun K.H., Kopuynos B.A. (HITO «Taiidyn») «Pa3su-
THE UHCTPYMEHTAJILHOTO MOHUTOPHHTA KIIMMAaTUYECKUX MapaMeTpOB arMochepbD».

I.B. I'pysa, 1931-2020 rr.

Kucnos A.B. (MI'Y) «DkcTpeMymbl B HECTAIIMOHAPHBIX N3MEHEHHUSIX KIIUMATay.
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Bbekpsies P.B. (ITO) «Kpurnueckue nepexoasl B KINMAaTHUECKOH cCHUCTEME.
CurHainsl paHHETO TIPeAyIPERKICHUN.

Kpymuaraukos B.H., boposko U.B. (MBMuMI' CO PAH) «YucnenHoe
UCcIieIoBaHUe OOpYIICHUS TUIAHETAPHBIX BOJH U MX CBS3b ¢ aTMOc(hepHbIMU OI10-
KUPOBaHMUSMH Ha OCHOBE IaHHBIX MOJEIHUPOBAHUS U PEAHAIN3A).

CemenoB C.M. (UI'KD, UI' PAH), Kytysosa K.M. (MI'KD), JloOposro-

6o H.IO. (MI'KD) «Beinenenne HeMMHEHHBIX TPEHAOB BO BPEMEHHBIX psiax Kiu-
MaTUYeCKHX JaHHBIX: UCTIOJIb30BAHUE KYCOUHO-IMHEHHBIX (DYyHKIIUIY.

[Teperenennes F0.I1., T'ypesunoB B.B., HukonaeB A.A., MupcaeBa H.A.,

AyxaneeB T.P. (KIIDY) «TenaeHuu W3MEeHEHHUS] U B3aUMOCBSI3H OCHOBHBIX KJIH-
MaTH4eCKHUX IOKa3aresieil BoO BHETponmuueckod 3oHe CeBepHOro Moiyuiapus B
nepuon 1966-2024 rr.».

AnekceeB [.B. (AAHUUN) «CraTtuctudeckasi KIMMATOJOTHS TOTCIUICHUS B
ApPKTHKEY.

CemenoB B.A. (MD®A PAH, WI' PAH), babuna E.JI. (UI' PAH), Aue-
mmHa M.A. (MDA PAH, UI' PAH), Moprynosa A.A. (U®A PAH), Yepenkosa E.A.
(1UI" PAH, N®A PAH), Boponmnosa B.C. (MI" PAH) «BoxHBI %apbl 1 9KCTpeMalIb-
HBIE OCAJIKH Ha TEPPUTOPHH Poccuy B MEHSIOLIEMCS KIIMMATey.

Xneonukosa E.W., koneauk .M., Pynakosa F0.JI. (ITO) «Mounutopusr
M3MEHEHUH KMMara B KOHTEKCTE aJaNTaluy: JaHHble HAOMIONCHUN U PE3yabTaThl
PErNOHATFHOTO MOACTUPOBAHUS [T TeppuToprun Poccumy.

3omua O.I. (M®THU, NO PAH), Ilanacuk A.B. (M®TU), Koctsnoit A.T.
(MO PAH) «Ouenku BnaromepeHoca Haja akBatopueil Kacmmiickoro mops u ero
CBSI3b C U3MCHEHUSIMH YPOBHS MOPS».

Kocrsnoit A.I., I'nuz0ypr A.U. (MO PAH), llepemer H.A. (MO PAH), Boua-
poB A.B. (TBI'Y), Jlebener C.A. (I'll PAH) «PernonansHoe u3aMeHeHHe KiInMara
Kacnuiickoro Mmops».

CocTosnocs 3anHTEpecoBaHHOE 00CYKACHNE TMPE/ICTABIEHHBIX AOKIAI0B U
psna GyHIaMEHTAIbHBIX U MTPUKIIAIHBIX BOIIPOCOB COBPEMEHHON KIMMATOIOTHH.

[o uroram Hay4HOI ceccur y4acTHHKH ChOpMyaHpoBau clienyromiee Oomiee
3aKIIIOYCHUE, OTPAXKAIOIIEE MOHUMAHUE COBPEMEHHOTO COCTOSIHHSI i HEOOXOIMMBIX
HaINpaBJIeHUN Pa3BUTHS CTATUCTUYECKOHN KIMMATOJIOTHH M MOHUTOPHHTA KIIMMara.

OOLuee 3akn4YeHUue

1. B Poccun B cucreme Pocrunpomera coziana u JeiCTByeT HAy4HO 0OOCHO-
BaHHAs CHCTEMa MOHUTOpPUHTA KiuMara. Mcrounnkamu nHbopMaiuu JJis Hee Ciy-
JKaT, TIPEKIEe BCETO, JAaHHBIC CTAHIIMOHHBIX HAONIONCHHUH, a TakKe PEeaHaH30B,

MaTeMaTn4€CKOro MoACJIMpPoOBaHus 3eMHOI CHCTEMBI U JUCTAHIIUOHHOI'O 30HAUPO-
BaHMs. DTa WHPOpPMAIMS aKKyMylTHpyeTcsl B 0a3e MAaHHBIX C HCIOJIb30BaHHUEM

CPEJICTB UX YCBOCHHUS U Jlaiee 00padaThIBaeTCsl CPEJICTBAMHU pacueTa XapaKTepu-
CTHK 00BEKTOB MOHUTOPUHTA M TTOATOTOBKH BBIXOJHBIX MAaTEPHATIOB.

B Hacrosiiee Bpemst B COCTaB BBIXOJJHOM MPOYKIIMA MOHUTOPHUHTA KITUMaTa
BXOJISIT: CE30HHBIC U TOJOBBIC OrOJIeTeHN m3MeHeHus kiuMara (Poccrm, CHI, 3em-

171



HOTO TIapa); €XEMECSIHBIC JKCIpecc-OI0IIeTeHU; OIO/UIETEHh XapaKTePHUCTHK
UKJIOHMYECKOM M aHTHIMKIOHMYECKOH aKTUBHOCTH; OIOJUIETCHb 3KCTPEMYMOB
TeMIeparypsl Ha Tepputopun Poccun; exxeroansiii Jloknan 06 0COOEHHOCTSIX KIH-
Mara Ha Tepputopun Poccuiickoit @enepannu; CBOIHOE €XErofHOe COOOIIEHNE O
COCTOSIHMM U U3MEHEHUH KJIMMaTa Ha TEPPUTOpUH rocyaapcTB-ydactHukos CHI.

bazoBbIM MaccuBOM Ul II00aNbHON OLIGHKH TEMIIEPAaTyPHBIX YCIOBUI Ha
CyIIIe CITY)KUT MacCHB JAHHBIX CTAHIIMOHHBIX HaOMoneHni 3288 Ha3eMHBIX THAPO-
METEOPOJIOTHYECKUX CTaHIMI. JlaHHbIE 3TOr0 MacCuBa, PUBEJICHHBIE K COOTBET-
CTBYIOILIEMY IPOCTPAHCTBEHHOMY MAacLITa0y, XOpPOLIO COIVIACYIOTCSl C AaHHBIMH
maccuBa CRUTEMS, mmpoko HCIoias3yeMoro B Hay4HBIX JOKJIanax MexnpaBu-
TEJBLCTBEHHOW TPYIIIBI SKCIIEPTOB 10 n3MeHeHuto kiumara (MI'OUK).

AHanu3 TaHHBIX MOHUTOPUHTA KJIMMaTa IT0Ka3bIBAET, B YaCTHOCTH, YTO CPEA-
Hsisl TI00aibHAsL TEMIIeparypa B MPHUIIOBEPXHOCTHOM cioe B 1976-2025 rr. yBenu-
4yMBajack co ckopocthio mpuMepHo 0.2°C/10 nert, T.e. cOBpeMEHHOE II00aIbHOE
MOTEIUICHNE — PEATbHOCTB.

2. B coBpeMeHHOM MOHMMAaHUU MOHUTOPHHT KJIMMaTa JOJKEH MPEA0CTaBIATh
HE TOJILKO THJIPOMETEOPOJIOTMYECKYI0 HH(POPMALIUIO, HO U JaHHbIE, XapaKTepU3yIo-
M€ BCE OCHOBHBIE KJIMMAarooOpa3yroIiue KOMIIOHEHTHI 3€MHOM CHCTEMBI. JTO
NPENbSIBISIET Cephe3HbIe TPEOOBAHUS K Pa3BUTHIO MHCTPYMEHTAIBHOW 0a3bl MOHHU-
TOpPHHIa M METOAMKaM M3MepeHui. IIpn ToM, Hapsay ¢ MeToAaMHu CTaHIMOHHBIX
HaOMIOAEHHH, OOJIbIIIOe 3HAYCHNE UMEIOT TUCTAHIIMOHHbBIE METO/IbI U3MEPEHHUS KIIH-
MaToo0pa3yroIux (HaKTopoB U KITUMATHIECKUX XapaKTePUCTHK. MeTobl H3MEpEeHUs
cofiepkaHus B aTMocdepe MapHUKOBBIX ra3oB Ha ocHoBe MK dypre-cnexrpocko-
MMM, CTPATOC(EPHOr0 adPOo30Iis C MOMOUIBIO JIMAAPHOTO 30HAUPOBAHMSI, TTOJISI BETPa
B CBOOOIHOI aTMoc(epe Mo CIyTHUKOBBIM AaHHBIM Jal0T LEHHYI0 HH()OPMALHIO 00
M3MEHYMBOCTH KIMMATHYIECKUX IIapaMETPOB U ONPEAEIIAIOUINX X (pakTopax.

BaxxHoe 3HaueHHe MpUOOpEs BOMPOC YCTOMUMBOW pPabOThl MMEIOLIUXCS B
cucreme PocruppoMera B HacTosilee BpeMsl HA3€MHBIX CTaHIUI MOHUTOPHHIA, a
TaK)Ke CTAHIMH JUCTaHIIMOHHOTO MOHUTOPUHIA CONEPKAHNS TAPHUKOBBIX I'a30B U
CTaHLUI JTUIAPHOTO 30HJMPOBAHHS aTMOCQEpHI, PACTIONIOKECHHBIX B Pa3UUYHBIX
reorpaduyeckux 3oHax Poccuu. OTH cTaHIMKM HCHONB3YIOT OTEUECTBCHHYIO H3MeE-
PUTENBHYIO anmnaparypy.

IIpencrasisiercs, 4To IpH JanbHEUIIEM Pa3BUTHH CETEH MOHUTOPUHIA LIEJIe-
co0o0pa3HO pa3BUBAaTh MMEIOIIMECS U OPraHU30BBIBATH HOBBIC MOIIHbBIE YHHBED-
caJbHBIE Ha3eMHbIE CTAaHIIUH B PA3IMYHBIX Teorpadudeckux 30Hax. M3mepenns Ha
9THX CTaHLIMAX OYyIyT IOMONHSTHCS CIYTHUKOBBIMH H3MepeHusMH. OHm OymyT
JlaBaTh MPEJCTABICHHE O MOJISX TUIPOMETEOPOIIOTHYECKUX IEPEMEHHBIX H COCTAB-
nAonmMx arMocepsl. Pe3ynprarel 3THX M3MepeHni OyayT KalinOpoBaThes U KOp-
PEKTHPOBATHCS C UCIIOJIb30BAaHUEM JAAHHBIX HA3€MHBIX CTAHITUM.

3. CoBpeMeHHbIe H3MEHEeHHs KIIMMaTa MPOSIBIISIOTCS HE TONBKO B YBEITUUECHUH
WIH JK€ YMCHBIICHUH CPEIHUX 3HAUYCHUHM TUAPOMETEOPOJIOTHUCCKUX MEPEMEHHBIX,
HO ¥ B M3MEHEHUH IKCTPEMAIIbHBIX 3HAUEHWI — UX YaCTOThI, HHTCHCHBHOCTH, Bpe-
MEHHBIX M MPOCTPAHCTBEHHBIX MAacIITa0OB. B CBs3M ¢ 3TUM HapsAIy ¢ TpaauIHOH-
HBIMH TSI KIIMMATOJIOTUU METOIAMHU CTaTUCTUKH — aHAIM30M H3MEHEHU MOMEHTOB

172



dyHaameHTanbHasa v npuknagHas knumaronorus, 7. 12, Ne 2, 2026
Fundamental and Applied Climatology, v. 12, no. 2, 2026

TUJIPOMETEOPOIIOTHUECKUX TIEPEMEHHBIX TIEPBOTO M BTOPOTO TIOPSIJIKA — HY)KHA JalTb-
Helmras geramuzarus. HeoOxoamMo Takke OIICHUBATh MOMEHTBI BBICIIIHX TIOPSIIKOB,
KBaHTUJIM, U3MCHCHHS IIJIOTHOCTH pacnpe)leneﬂm‘/i B IICJIOM, HY’KHO HCIIOJIb30BATH
HelapaMeTpUYecKre MEeTO/Ibl CTaTUCTUKW. Takas neranu3anusi akTyaibHa JUIst
pa6OTI)I KaK C IIPU3E€MHBIMH JaHHBIMH, TaK U C JAHHBIMHA PAIUO30HAUPOBAHUA U IHC-
TaHIIUOHHOTO 30HIUPOBaHUs. BO3MOXKHO, YTO MPU CTATUCTUYECKOM MPOrHO3UPOBA-
HUH 3KCTPEMYMOB B MEHSOIIEMCs KimMmare (¢ pacdetoM Moaudukaruu (GpyHKIHN
pacnpenencaus BepositHocTelt — OPB) Gonee MepCeKTUBHO HCIIONB30BaHUE CPE/I-
HEMECSYHBIX 3HAYCHUH TeMIepaTypbl U MECSIYHBIX CYMM OCaaKoB. /1111 HUX TeopeTH-
yeckas mozens OPB omnuchiBaeT Bech AMANa3oH aHOMAJIMNA, B TO BpeMs Kak Mpu
HCIOJIb30BaHUHW, HAIIPUMEP, CYTOUHBIX CYMM OCAaJIKOB CaMbI€ OOJIBIIINE aHOMAJINH
nepecTarT nomuuHAThcs OPB, o01ieit 1 0cTaNbHBIX, MEHBIIUX YJICHOB BHIOOPKH.

4. JlanbHEUIIIETo pa3BUTHS TPEOYET TAKKE METOMOIOTHS BBIJCIICHHUS TPCHIOB
BO BPEMEHHBIX psJIaX THAPOMETEOPOIOTHMYCCKHX JaHHBIX. J[OIrOBpeMeHHbIE, C
JIOMHJyCTPHAIILHOTO BPEMEHHU, TPEHJbI THAPOMETCOPOJIOTHYECKUX IapaMeTpoB,
OYCBUIHO, HEC JIMHEWHBI. I[HH NOJIy4CHUS UX Oosee PCATUCTUYHBIX OLICHOK BO3-
MOYKHO HCTIOJIb30BaHNE HENPEPHIBHBIX KYCOYHO-THHEHHBIX QYHKIHIA, 0OecreyrBa-
fomux (mpu  coOmroeHny  OamaHca MeEXIy CMEINICHHeM W BapHanuei
CTaTUCTUYECKOW MOJICNH W HEOMyIICHUU TIepeo0yUYeHrs) MUHIMYM CYMMBbI KBa-
JIPaToOB OTKJIOHEHUH OT UMCIOLIUXCS JAaHHBIX HAOTIONCHUN.

5. BaxHBIM JUI1 MOHMTOpPHHIA KJIMMara METOJIOJIOTMYECKUM JIOCTHKEHHEM
SIBJISIETCS] MICTIONb30BaHNE PE3YIIFTATOB MAaTEMarnyeckoro MOJIETMPOBAHUS KIIUMATa,
KJIMMaTHYECKON CHCTEMBI M 3eMHOM CHCTEMBI B 11€JI0M. B Hacros1ee Bpems B paciio-
PSDKEHUH CIIEHUATTICTOB B 00JaCTH CTATUCTUYECKON KIIMMATOJIOTMH 1 MOHUTOPHHTA
KJIMMara MMEIOTCSl He TOJNBKO JaHHbIE CTAHIMOHHBIX HAOMIONEHUH, HO U MacCHBBI
peaHann30B UIsI MHOTHUX COCTABIISIOMINX KIMMAaTHYECKOW CHCTeMbI 3eMIIH, CO3/1aH-
HBI€ C MCIOJb30BAaHUEM KJIMMAaTH4YeCcKuX moznesneld. OHM anu BO3MOXXHOCTh 3aIoJI-
HSTH JIaKyHbl B JAaHHBIX, OCTABLIMECS B HEKOTOPBIX PETHOHAX JUIl HEKOTOPBIX
MEPHOJIOB BPEMEHH. DTO MOMOTAeT HE TOJILKO BBIIIOIHATH 00pabOTKy ¥ HHTEpIpeTa-
[IUIO JAHHBIX MOHUTOPHHTA, HO U MO3BOJISET MPOBOIUTH MCCIIEAOBAHUS, OTKPHIBAIO-
M€ HOBBIE MEXaHM3Mbl M3MEHYMBOCTH KiuMara. Cpeau  POCCHHCKHX
KJIMMaTHYECKUX MOJIeNiel yIOMSHEM [100anbHy0 Mozesib HCTUTYTa BEIYUCIINTEIb-
HOoW Marematuku uM. [.11. Mapuyka PAH (Bxomut B rpymimy mozeneil MextyHapo-
Horo mpoekta CMIP — Coupled Model Intercomparison Project), rmioGanbHyrO
Monenb Muctutyta ¢msum armocdepsl nMm. A.M. O0yxoBa PAH n pernoHaibHyIO
KIIMMaTHYeCKyI0 Mojenb |i1aBHOW reodusmyeckoil odcepatopun um. A.U. Boeii-
KOBa. DTU YUPEKICHHUS HYKJIAIOTCSI B PA3BUTUH CBOCH BBIYHUCITUTEILHON Oa3bl.

6. Mcnonb3oBanne perioHaabHON KIMMaTnueckoi Mozenu [aBHoi reodusmye-
ckoif o0cepBaropun um. A.J. BoeiikoBa 1Mo3Bosiuiio, KpoMe MOTy4eHHs] MHOTOUYHCIICH-
HBIX BOKHBIX PE3Y/IBTATOB O OyayLIMX KIMMaTax, IPOAHAIN3UPOBATh XapaKTEPUCTUKU
PEIKHMX SKCTPEMYMOB TEMITEPATYpPhI BO3AyXa 33/IaHHOTO Neprojia ocpennenus. [pone-
MOHCTPHPOBaHbI BayKHbIE PETMOHANIBHBIE PA3INUMs B UyBCTBUTEIBHOCTH MOKa3aTenen
OKCTPEMAJIbHOCTU K M3MCHCHMUAM KJIMMara, 4TO CYHICCTBEHHO /JI1 OUCHKU PHCKOB
KPUTHIECKUX BO3IEHCTBHUI 1 pa3paOOTKH CTpaTeryii aganTamm.
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7. I/IMCIOHII/ICCSI JaHHBIC MOHUTOPHHI'A KJIIMMaTa 1 BO3MOXHOCTU MaT€éMarnic-
CKOTO MOJICIIUPOBAHUSI KJIMMara Mo3BOIWIN dPQEKTUBHO aHAIU3UPOBATh U MPOBO-
JUTH aTPHOYIIMIO KITMMATHYECKUX TEHACHIINN HEKOTOPBIX SKCTPEMAaTbHBIX MTOTOTHBIX
aHomaymi. Tak, qaHHbIe MOHUTOpPHUHTA U peaHann3a ERAS mo3Bonmumm npoaHanmsu-
pOBaTh BOJHBI JKapbl W SKCTpeMajbHble 0caiku Ha Tepputopun Poccun. OOHapy-
JKEHO, YTO B YCIOBHSIX POCTA II00AJIBHON W PETHOHAJIBHON TEMITepPaTyphl BO3ZMOKHO
HE TOJIBKO YBCIIMYCHUEC, HO U CHUYKCHUE OKCTPEMAJIIBHOCTHU ITOT'OAHBIX aHOMAaJINM.

[lpn ananuse pervoHaNBHBIX OCOOCHHOCTEH M3MeHeHus kimmarta Poccum
MOKa3aHo, YTO B TOCIEIHHE NECATHIETHS B OONBIIMHCTBE POCCUUCKUX PETHOHOB
MPOUCXOAUT CHHIKCHUC HU3MCHUYMBOCTH TCMIIEPATYPhl B CICAYIOHIUX BPCMCHHBIX
JINana3oHax: MEeXCyTOUYHOM, CHHONTHYECKOM M JMANa30HEe YCTOMUMBBIX MOTOAHBIX
pexxuMoB. Jl71s1 maBeHus Takke MpeodalaloT PETHOHBI CO CHIDKEHNEM M3MEHYHBO-
CTH, B TOM YMCJIE 3TO IPOUCXOIUT Ha eBpomnenckoil yactu Poccun. HccnenoBanue
CBSI3M MHTEHCHBHOCTH CHJIBHBIX OCAJIKOB C TEMIIEPATypoOil BBISBUIO YMEHBLIEHHE
WHTEHCUBHOCTHU C POCTOM TEMIIepaTyphl B IETHHI CE30H NPY MPEBBIIICHUN ONpee-
JIEHHOTO TeMIepaTypHOro mopora (okojo 20-25 rpamycoB). IT0 MOXKET OBITH CBSI-
3aHO C HEIOCTAaTKOM BIIATM MPU OBICTPOM POCTE BIArOEMKOCTH arMoc(epbl Ipu
noreruieHUH. Ha wepHoMopckom modepexbe KaBkasza, HeCMOTpSt Ha POCT TeMIiepa-
TYpBI BO3/lyXa M TeMIepaTypsl MOBepXHOCTH YepHOro Mops, B nocienuue S50 et
OTCYTCTBYIOT TEHCHITUH K POCTY CPETHUX CYMM U SKCTPEMabHBIX 3HAYSHUH 0Ca/I-
KOB B JICTHHUH ce30H. Takoil pe3yasTaT MOXKET OBITh CBSI3aH C pOCTOM aTMOC(hepHOTO
JAaBJICHUA U OUBCPIrCHUUWU BJIard B PETUOHEC. Bwmecre ¢ TEM, B Coun BBIIBJICH pocT
WHTEHCUBHOCTU 10-MHHYTHBIX OCAQJIKOB C POCTOM TEMIIEpaTyphl MPH CHIKEHUU
WHTCHCHUBHOCTH 49aCOBBIX, 12-9acoBBIX U CYTOYHBIX OCAaaKOB. HOKaSaHO, 4TO B pas-
HbIE Nepro/Ipl BosHBI Xkapbl 2010 rosa Ha eBpomnelickoi yacti Poccun ponb paaua-
IIMOHHBIX (hakTOpOB ObuIa pa3nuyHa. Ecin B HauvanbHBIA TEPHOA OCHOBHOE
3HaYEHHE MMeJIa TIOJIOKUTENIbHASI aHOMAJIUsl HUCXO/SIIEW COJHEYHON pajiMaiuu, a
TaK)Ke POCT SIBHOTO MOTOKA TEIUIA U3-3a BBICBIXAHHUS TIOYBHI, TO JjaJle€ BaKHYIO POJIb
WTpaJl BO3POCIIMH IMOTOK JTHHHOBOJIHOBOTO TPOTHBOM3IYYEHHUS arMocdepsl. B
JOCTHXKEHUH MAaKCUMYMOB TEMIIEPATyPbl B KOHIIE UIOJIS M HAaYaJle aBryCcTa IIaBHYIO
pOJIb Urpasla aJIBEKLUA CYXOro U TEIJIOro BO3/yXa C I0r0-BOCTOKA.

8. JlaHHbIE MOHUTOpHMHTA KJIMMaTa B ApPKTHKE, BKIIOYAIOIINE PE3yiIbTaThl
HaOMIOICHUH 32 COCTOSIHMEM aTMOC(EpPbl, MOPCKUX JIBJJOB M OKEaHa, U I00aIbHbIE
JlaHHBbIe aTMOC(EepHBIX U OKEAaHWYECKHWX pPEeaHaIM30B TO3BOJIMIN YCTAHOBHTH
CYIIIECTBEHHBII BKJIA]l MPUTOKOB TEIUIa U BJard U3 6oiiee HU3KUX MHUPOT B (popMu-
pOBaHNE M3MEHEHUH KiMMaTa ApPKTUKH U UX YCHJIEHHE 110 CPAaBHEHHUIO C HU3KUMU
1 YMEpEeHHbIMH MIpoTaMu CEeBEPHOTO MOMYIIAPHS.

9. Ilpobnema HabmomaeMoro u3MeHeHust yposus Kacrmiickoro Mmopsi umeer
HE TOJIBKO (pyHIaMEHTaJIbHOEe 3HAYeHHWEe, HO U OIPOMHOE IMPHUKIAJHOE 3HAYCHHE
BCJIE/ICTBUE 3HAUYNUTENBHBIX MTOCIECTBUIA ATOTO TpoIiecca i MPUOPEKHBIX ecTe-
CTBEHHBIX U aHTPOITOTEHHBIX CUCTEM.

BrlnonHeHHBIN COBMECTHBIN aHAU3 TaHHBIX MOHUTOpUHTa ypoBHs Kacnuii-
ckoro Mopsi U 3anuBa Kapa-borasz-I'osn, cBf3aHHBIX MPOJIMBOM, I1OKa3aj, 4TO B
nocieauue 5 et (2020-2024 rr.) ypoBHU 3TUX BOJOEMOB CHHKAIKMCH CO 3HAYU-
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TeJBHO OOMNbIIel CKOPOCThIO (22.7 1 37.3 cM/TOI COOTBETCTBEHHO), YEM B TIPEIIIIe-
ctBytonmii nepuon 2005-2019 rr. (8.16 n 12.2 cm/rog cCOOTBETCTBEHHO).

HccnenoBanus nociaeHUX JIET MOKAa3aJld, YTO N3y4YE€HUE KOPPENIALNN YPOBHS
MOps C KaKUM-JIN00 ofHuM (hakTopoMm (opMHUpOBaHMs BOTHOTO OanaHca Kacrus,
HarpuMmep, co CTOKOM Bonru, HeTOCTaToYHO Il MOHUMaHUs JTUHAMHUKH M3MEHe-
HUS YPOBHS MOpsl. BaykHyI0 poJIb UTparoT TakKe MPOIECChl HCTIAPEHUS U aIBEKIIUU
BJIard HaJl TOBEPXHOCTHIO MOPSI M TIPUJIETAIOIINX YYaCTKAX CYIIIH.

BepTukanbHO MPOMHTETPUPOBAHHBIN MMEPEHOC BIIArH XOPOIIIO COTIIACYETCs C
3(h(heKTUBHBIM MCTTApEHNEM B JaHHOM PETHOHE, YTO TO3BOJIAET MCIIOIB30BaTh €T0
IS aHaM3a aTMocdepHol JacTh OaylaHca Biard. AHaJIN3 BEPTHKAIBHON CTPYK-
TYpbI NIEPEHOCA BJIATU Hapsly C aHAJU30M KOHBEKTHBHOM U aIBEKTUBHON KOMIIO-
HEHT BJIarONEPEHOCA MOATBEPKAAIOT CYLIECTBEHHYIO POJIb BIUSHHUS W3MEHEHUH
arMocdepHoOr HpKyIsmH, ocodenHo B CeBepHoi yacTh Kacrmiickoro Mopsi, Ha
HaOJII01aeMble H3MEHEHUS YPOBHS MOPSI.

Koneuno, peskoe ymenbmierne ctoka Bomru B 2021-2024 rr. (TomoBO# CTOK
obuT puMepHo 207-212 KM3) BHECIIO CBOM BKIIaJ B 0OJiee MHTEHCUBHOE CHIDKEHHE
ypoBHs Mops. Ho m1aBHBIM (akTOpOM CHUKEHUS! YPOBHS SIBUJIOCH YBEJIMUCHHUE HCIIa-
penus. s 2023 r. onjeHKa rofgoBOrO UCHAPEHMsI COCTaBUIA OpuUMepHO 124.6 cm.
Orto BhIIIIE CpeHero 3HadeHus utst iepuoaa 1996-2015 . (116.55 cM) u npaktude-
CKH paBHO MakcuManbHOMY (125 cm) mus 3acymuuBoro 2010 1. YBennuenue ncnape-
HHUS CTUMYJMPOBAHO YCHJICHHEM 3axBaTa M aJBeKIMu Biarn Hag Kacmmem Oonee
CYXMMH BO3IYIIHBIMU MaccaMy, ocTynatomumu u3 LlentpansHoit A3un. YmeHsble-
HHE TITyOMHBI MOPSI TaKyKe MOTJIO CITIOCOOCTBOBAThH YBEITMUYCHHUIO UCTIAPEHHSI.

10. /laHHbIE MOHUTOPUHTA COBPEMEHHOTO KJIMMaTa U UMEIOIIUECS MaJIeOPEKOH-
CTPYKIIMH, a TAKXKE PE3yNbTaThl PACUETOB C MOMOIIBIO MOZAEIEH 3¢MHOIM CUCTEMBI pa3-
JIMYHBIX YPOBHEH CIOKHOCTH, MOATBEP>KIAIOT MOTEHIIUATBHYIO BO3MOKHOCTh PE3KHUX
M3MEHEHUH psifia KITFOYEBBIX KIMMATHUCCKUX Mpo1ieccoB. Takue BHE3AMHbIEC IEPEXO/IbI
nonyuni npuzHaHHoe B MI'DUK nazeanue «Tipping Points» (kputmyeckue mepe-
x07p1). OHU OCYIIECTBIISIFOTCS 32 CPaBHHUTEILHO HEOOINBINNE WHTEPBAJIbl BPEMEHHU,
HMMEIOT HEJIMHEHHYIO TIPUPOMYy M MOTYT CYIIECTBEHHBIM 00pa30M BIIUSATH HA YCJIOBUS
CYIIIECTBOBAHUSI UEJIOBEUECTBA U SKOCUCTEM. | [pHHITUITBT aanTarmu K pe3KuM U3MEHE-
HUSIM KJIFIMaTa B HACTOSIIIICE BPEMsT HAXOSITCSI HA HAYAIBHOU CTaIUU pa3padoTKH.

Hawnbonee nccieqoBaHHBIM KITUMATHIESCKUM (DEHOMEHOM, CTIOCOOHBIM HCIThI-
TBIBaTh TMEPEXOABI MEXKIY CYIICCTBCHHO PA3IMIHBIMH CTAaTHCTHYCCKH yCTOWUH-
BBIMHA COCTOSTHUSIMH, SIBIIICTCS TEPMOXAJIMHHAS ITUPKYIBIIHAS ATIAHTHISCKOTO
okeana (Atlantic Meridional Overturning Circulation). IIpekpamenue wim cyte-
CTBEHHOE OCIa0JIeHHUe TaKod IUPKYISAIUH OKa3alo OBl JApamMaTHdecKoe BO3JeH-
ctBUE Ha KiumaT CeBepo-ATIaHTHUECKOrO U EBponeickoro peruoHos.

UccrnenoBanne HENWHEWHBIX, a WMEHHO OW(YpPKAIMOHHBIX MEXaHH3MOB,
OTBETCTBEHHBIX 32 ()OPMHUPOBAHNE KPUTUIESCKUX TIEPEXOIIOB, €IIIE TAIeKO He 3aBep-
ieHo. Benb COBOKYMHOCTh NEHCTBYIOMINX (aKTOPOB BKIIFOYAET B CeOsl APPEKTHI,
CBSI3aHHBIC C BHELTHUM IIYMOM U C HECTALIMOHAPHOCTHIO BHEIIHETO TETEPMUHUPO-
BaHHOTO BO3/ICHCTBHSI.

AKTYaJIbHOCTh TIPEIBHJICHUS OYIyIIMX BHE3AITHBIX W3MEHEHHMU KJIMMaTHye-
CKOHM CHCTEMBI BIIOJIHE OUEBHUJIHA. DTO OCTAETCS OOBEKTOM MPUCTATLHOIO BHUMAHUS
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yueHbIx. OCHOBHBIC JIOCTHIKEHUSI B 9TOW OONIACTH CBSI3aHBI C KOHIISTIIIUEH KpUTHYE-
ckoro 3amemierns (Critical Slowdown) mmpu mpuOIFKEHUH K OTIACHBIM TpaHUTIaM.

Wutepec mpeacraBiseT HeAaBHO OOHApPYKEHHBIH M CBS3aHHBIA C TeopHei
Tipping Points aquramudeckuii peHomeH pacrierieHus Tpaekropuit (splitting of
trajectories). To 03HAa4YaeT, B YACTHOCTH, ITOTEPIO KIMMATHUECKON MPEACKa3yeMo-
CTH BTOPOTO poJa.

W3yyeHune mponeccoB U MPUYMH, ONPEACISIONINX KPUTHIECKHE IEPEXO/bI B
KIIMMAaTHYEeCKON cHUcTeMe, HeOOXOIMMO KaK I OOHAPYKEHUS PeabHbIX I100alb-
HBIX OMACHOCTEH, TaK U [ IPOTUBOIEHCTBUS OECIIOUBEHHOMY aJlapMHU3MY.

11. LlenecooOpa3zHO peKOMEHIOBAaTh MaTepHabl JOKJIAJ0B JAHHOTO COOpa-HUs
JUISl O3HAKOMJICHHSI C HUMH CTY/CHTaM M aCIUpaHTaM YUYPESKACHUI BBICIIETO
o0pa3oBaHusi, 00yJaroIIMXcss MO HampasieHHo «['mapomereopororusy. Jokmamsl
TIOCBSIIICHBI aKTyaJbHBIM BOIIPOCaM COBPEMEHHON HayKH M MOTYT OBITH MCIOJIB30-
BaHBI B 00pa3oBaTeIbHOM Mpoliecce Mo Haykam 00 atmocdepe u kimmare: «Teopust
Kmmatay, «Kmumaronorusy», « Teopust o0mieit upKysuuu atMocheps» u JIp.
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