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BKIIA] 10.A. U3PADJIS1 B OBOCHOBAHUE CUCTEMbBI MOHUTOPUHI'A
COCTOSIHMS U 3ATPA3HEHMS OKPYXXAIOIIEN CPE/IbBI
I'M. Yepnozaesa

I/IHCTI/ITYT ri100aJIpHOT0 KIMaTa U 9KOJIOTHH,
P®, 107258, r. Mockga, yia. ['ne6osckas, a1. 206, gmchernogaeva@gmail.com

C camoro Hawama cBoeil Hay4yHoi kapeepbl HO.A. WM3pasne pabGoTtanm Hajg
METEOPOJIOTUYECKUMH acCHeKTaMu MPOOJIeMbl PaJMOaKTUBHOTO M XUMHUYECKOIO 3arpsi3HEHUus
OKpY’Karomien mpupogHoi cpeasl. B nepuoz pabots! B ['eodusnueckom uncturyre u Mactutyre
NPUKIATHOW TeOPU3NKKH OH JIMYHO CcOoOpal W TPOAHATM3MPOBAT OOIIMPHBIE MAaCCHBBI
HKCIIEPUMEHTAIBHBIX JAHHBIX O PACCESIHMM W TIOBEJICHUU PATUOAKTUBHBIX BBIOPOCOB TOCIHE
ucnbITanus siepHoro opyxkus (1954-1974 rr.). Ero uccnenoBanusi Tex JET 3aJI0KUIH OCHOBY
HOBOT'O HalpaBJIeHUs B (PU3HMKE — TEOPUH PAIMOAKTUBHOTO 3arPs3HEHUS MOCTIE SCPHBIX B3PHIBOB
W aBapvii — U TO3BOJIWIM OOBEIUHUTH TOTCHIMAN sACpHON (Gu3nku, Qusnku arMochepsl U
MeTeoposioTud. B pe3ynbrare ObUIM IMONyYyeHBI KaYECTBEHHO HOBBIE 3HAHHUS, YTO IPUBEIO K
pa3paboTKe HOBBIX METOJIOB OLIEHKH, aHaJIM3a U MPOTHO3a MPOLIECCOB MepeHoca pagloaKTUBHBIX
Y HEPAJMOAaKTUBHBIX BEILIECTB B OKPYKAIOILIEH Cpelie.

Nmenno Mzpasns HO.A. BBen B pOCCHICKYIO HAyKy TEPMHH «MOHUTOpPUHI». [lo
onpenenenuio KO.A. M3pasis, MOHUTOPUHT BKJIIOYAET B ceOs1 HAONIONEHUS, aHAIU3 U NPOTHO3
COCTOSTHUSI pUpoIHOM cpenbl. [Ipu ocyiiecTBIeHMM MOHUTOPUHIA HUCHOIB30BAJINCh HE TOJIBKO
abuoTnyeckre, HO U OMOTHYECKHE OOBEKTHI. BbUI 00OCHOBAH SKOJIOTMYECKUA MOHHMTOPUHT
MPUPOIHBIX Cpel. B mpukiIagHOM TIaHe 3TOT 3Tall HaydyHOW Owmorpaduum akamemuka M3padsms
CBSI3aH, MPEXIE BCETo, ¢ pa3pabOTKON HAyYHBIX OCHOB MOHUTOPHHIA COCTOSIHHS OKpY’KaroIien
Cpelbl, pa3BUTHEM METOJOJOTUU OLIEHKH U MPOTHO3a aHTPOMOTE€HHBIX W3MEHEHUU MPUPOTHON
Cpezbl B pe3yJibTaTe 3arpsi3HEHHs], a TAK)KE C pa3BUTHEM IPOTPAMM, METOIMUYECKOTO 00eCTIeUeHU s
Y aJITOPUTMOB aHaJIN3a JaHHBIX U1 CETel MOHUTOPUHTA COCTOSIHUS TPpUpOoiHOit cpenbl.(M3pasib,
1974; U3zpasns u np., 1978; Uzpasns, 1982; Uzpasns, 1990).

FO.A. W3pasne npeyiokuil ¥ BHEIPUI HOBYIO KOHLEMIIUIO KOMIIJIEKCHOTO MOHUTOPHHTA
oKpyxarotieii cpensl. Ha ocnoBanuu 31oii koHnenmuu B CCCP Obutu co3nansl CeTh HAOI0IeHUS
U KOHTPOJIS 3arps3HeHHs] MpUPOAHbIX cpeld U CeTh KOMIUIEKCHOTO (POHOBOTO MOHUTOPHHTA
okpykatomien cpepl. OCHOBHBIE pe3yJbTaThl, TOJyYEHHBIE B 3TOT NEPUO/I, OBLIH MPEICTaBICHBI
FO.A. U3pasnem B ero uzBecTHON MOHOTpaduu «IKOJIOTHUS U KOHTPOJIb COCTOSIHHS MPUPOTHON
Cpelbl», BBILIEAIEH BIEPBbIE HA pyCCKOM s3bIke B 1979 rony, Ha anrimiickoM — B 1986 rony n
Ha HeMenkoM — B 1990 romy. DTta KHUra OTKphUIA HOBOE HAIlPaBJICHHE B MPUKIATHON
skogyorun.(M3pasns u ap., 1978; Uzpasns u ap., 1982).

C xonua 1970-x romoB HayuHsle uHTepechl FO.A. M3pasns Bce Oonee oOpamaroTcs: K
KJIIMMAaTHYeCKUM actiektaMm (usuku atMocdepsl. B 1978 r. o ydactByeT B pa3paboTke HOBOU
koHUenuuu BecemupHoil knmumatuueckoi nporpammsl (BKII), koTopast B To BpeMsi co3/1aBanach
noa sruaod BcecemmpHON MeTeoposiormdeckoit opranm3anuu — BMO (B Teuenue 12 et
I0.A. U3pasne Obin Bune-npesuneaTtom BMO). HaumnHast ¢ 3TOro BpeMeHH, OH aKTHBHO
y4acTBOBaN B pa3BUTUU M ycoBepieHcTBoBaHMM BKII, ocobernHo B uwactu cOopa AaHHBIX H
OLICHKM KOMIIOHEHTa «Bo3neiicTBus» (impact). C 1988 r. 10.A. M3pasnp npuHUMAT aKTUBHOE
yuactue B paboTe MeXIpaBUTEIbCTBEHHON TPYIIBI 3KCHEPTOB MO HM3MEHEHHUIO KiuMmaTa —
(Intergovernmental Panel on Climate Change — IPCC). OcHoBHas 3a1a4a 3T0i TpyIIbl SKCIIEPTOB
— cOop W aHaiM3 ONMyOJMKOBAHHBIX HAyYHBIX MaTEpHUaJOB IO M3MEHEHHIO KIuMaTa, €ro
HOCJEACTBUEM JUIS MPHUPOJHBIX CHUCTEM, CHUCTEM KHM3HEOOECIECUeHUs] YelIOBEKa M COLUAIBHO-
SKOHOMHMYECKHUX CHCTEM, a TakKXKe H3y4eHHE BO3MOXKHOCTEW HX aJanTallil U CMATYEHUs
AQHTPOIIOTEHHOT'0 BO3JICHCTBUS Ha KIMMaTH4ecKyro cucremy 3emuu. (M3pasns, 1982; NU3pasisb,
[{p16anb, 1982).

Vxe B pabortax 1979 m 1983 rr. akanemuk M3pasne npeanoxun, a B 2004 r. passui
KOHIENINI0 MaKCUMAaJbHO JOMYCTUMOTO aHTPONOTEHHOTO BO3ACUCTBUS HAa KIMMATHUYECKYIO
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cucTemy u Ouocdepy, KOTopas MOKET CTaTh OCHOBOI COBPEMEHHBIX MPUKIIAIHBIX pa3padoTok. B
2001 r. MI'OUK cormacmivch ¢ €ro TOYKOH 3pPEHHs, YTO TOJIOKIIIO HA4aja0 COOTBETCTBYIOIIUM
pabotam. FO.A. N3pasiap HEOTHOKPATHO MHULIMUPOBAJ KJIMMaTHUYECKUE TporpaMMel it Poccun,
HaIpaBJCHHBIC HAa CO3/IaHUE CUCTEMbl HAYYHOW MOJACP)KKH M SKCIEPTHU3BI MOMUTHKKA Poccuu B
o0acTH KiInMara.

Hayunbie nnen akagemuka FO.A. M3pasns u ero Belaaroniyecs: pe3ysibTaThl HAIILUIA CBOE
OTpa)KeHI/Ie B MHOTI'OYHCJICHHBIX HYG.HI/IKaI_[I/IHX, HCpC‘ICHB KOTOpBIX COOTBCTCTByeT HCCKOJIBKO
COTEH Ha3BaHMH.

CHuCcoOK JIUTEepaTyphl:

Wzpasns FO.A. I'mobanbHast cuctema HaOmoneHuil. IIporHo3 u oueHka W3MEHEHHUs
COCTOSIHUSI OKpY’Karolel npupoaHoi cpeasl. OCHOBbI MOHUTOpHUHTA. 1974. — Merteoposiorus u
TUAPOJIOTHUSA, BhII. 7, ¢. 5-14.

Nzpasns FO.A., ®ununmosa JI.M., Posunckuit @ .., Mucapos I'.3., Komockos N.A. 1978.
O mporpamme KOMIUIEKCHOTO (DOHOBOTO MOHHUTOPUHTA COCTOSIHUS OKPY)KAIOIIEH MPUPOTHON
cpenbl. — MeTeoposorus U TUAPOJIOTHs, BhI. 9, ¢. 5-12.

M3pasne FO.A. 1982. ®DOHOBBII MOHUTOPUHI M €ro pojib B OLEHKE M IPOrHO3€E
robanpHOTO cocTosiHuss Omocdeppl. — B kH.: KoMriekcHbI TII0O0ATBbHBIH MOHHTOPUHT
3arpsA3HEeHUs OKpyXxaroei npupoanoit cpeast. — JI., ['mapomereonsaar, c. 9-26.

Nzpasns 10.A., [pi6ans A.B. 1982. Dxonornyeckne OCHOBBI MOHUTOPHHTA COCTOSTHHS
MupoBoro okeana. — B kH.: KommiekcHbIi r1100anbHbII MOHUTOPHUHT 3arpsi3HEHUS] OKPY>KAIOIIEH
npupoHoi cpensl. — JI., ['mnpomereonsaar, c. 44-62.

M3pasns HO.A., OumunnoBa JI.M., Anoxun F.A., Ocrtpomormnbckuii A.X.,
MatseeB A.A. 1982. KomrutekcHbIN (hOHOBBIMT MOHHTOPHHT OKPYXKAIOIIEH MPUPOTHON Cpe/Ibl Ha
Baiikane: menu u 3agadu, UCTOPUS U TMEPCHEKTUBBL. — B kH.: KomrmiekcHbI Tmo0ambHBIN
MOHUTOPHHT 3arpsi3HEHHsI OKpYKarolel mpupoaHoit cpeasl. — JI., ['uapomereonsaar, c. 78-85.

Nzpasns F0.A. 1990. dunocodus MOHUTOpUHTA. — METEOpOJIOT sl U TUAPOIIOTHS, BHIIL. 6,
c. 5-11.
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BKIIAJL AKAJEMUKA MTHHOKEHTUSA IIETPOBUYA 'TEPACHMMOBA B PASBUTHE
OCHOB MOHUTOPHHT A ITPUPOJTHOM CPEJIbI
B.A. Croimio", A.B. Cobucesuy?
Uucturyr ucropuu ecrecrBosnanus u texuuku PAH um. C.1. Basunosa

P®, Mockga, 125315, yn. bantuiickast, a. 14 vsnytko@yandex.ru, sobisevich@mail.ru

UII I'epacumos 6 1984 2. (APAH @. 1850, On.1, J[. 151)

Bosnee 60 ner npojoskanack akTUBHAS ACATEIbHOCTD BBIAAIONIErocs reorpada akajgemMuka
W.II. I'epacumoBa (1905-1985). Ero HayuHoe Hacieane MHOTOMIaHOBO. OH 3alI0KHJI OCHOBBI
psAlla Hay4YHBIX HaIlpaBJICHUW, OTKIMKAsICh HA 3a/aud, CTOSIIME NEepe] HAyKOW B MEPUOJ €ro
JEATEIbHOCTH. DTO MPOSBUIOCH U B PEUICHUU 3a/1ay, OTHOCAILMXCSA K BOIPOCAM MOHUTOPHHTA
npupo O cpeapl. OHM akTUBHO paszpadaTteiBainch W.I1. 'epacuMoBBIM Ha TIOCIIETHEM JTArE €ro
JEATEIbHOCTH, YTO IOAYEPKHYTO M Ha cxeMe «/[unamuxa memamuueckou cmpyKmypbl
nyonukayuiiy W.II. TepacumoBa (Munokentwii IlerpoBuu I'epacumos... 1995., c. 38).
[Tybnukaruu, oTHOCSIIHECS K pa3psiay « Morumopuney, HAUWHAIOT MOSABIATHCA B 1965-1975-x TT.
(BBILILUTO JIBE CTAaThbH), a B MOCIEIHHE ECATUICTUS TBOpUeCKOi nesrenbHocTu W.I1. T'epacumona
ony0nukoBaHo 13 crareil mo 3Toil Tematuke. TemMaTndecku OHU MPUHAJIEKAT K KOHCTPYKTUBHOU
reorpaduu, HaPaBIEHUIO, CO3JAHHOMY UM M aKTHBHO Pa3BUBAEMOMY.

Wutepec U.I1. I'epacumoBa k pazpaboTke BOIPOCOB MOHUTOPUHTA MIPUPOTHON Cpebl OBbLI
00yCJIOBJIEH OCTOSHHBIM CTPEMJICHHEM YUYEHOTO pa3BUBATh TEOPHIO Teorpapuueckoil HayKH, B
YaCTHOCTH, HAITH KOHTAKThl MEXAY reorpadueil u sKonoruei, cnocoOCTBOBAaTh SKOJIOTU3AIUH.
A B 11€70M 3TO OBLJIO BBI3BAHO TOMCKOM ITYT€H COXpaHEHHUsS U MPeoOpa3zoBaHUs OKPY)KAIOLICH
npupogHoit cpeapl. W.II. T'epacumoB cuutan, d9To Teorpa@uvecKuM HayKaM «00/JHCHA
NPUHAONEHCAMb  TUOUPVIOWAs. pPOb 8 (DYHOAMEHMAIbHBIX IKOA02UYECKUX UCCIe008AHUAX
oKpydicaroujell cpedvl, MaK KaK COBPeMeHHas 2eocpaghus bonee Opyeux HAyK noo2omosieHd K
9KONOSUHECKUM — UCCIe008AHUAM HA  Medcoucyuniunaprol ocHose. Ona pacnonazaem
HeoOX00UMbIMU CPEOCMBAMU U Memooamu, d 2lA8HOe, 0ZPOMHOU HAYYHOU UH@opmayuel o
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NPUPOOHOU cpede U e€ eCMeCMBEeHHbIX pPecypcax, O CMeneHu u Qopmax ux 0C80eHus U
xo3sticmeenHo2o ucnonvsoganusy (Lut. mo I'epacumos, 1996, c. 58).

O HeoOX0AUMOCTH YTIyOJIEHHOIO KOHTPOJIA HaJl COCTOSTHUEM NPUPOIHON CPe/ibl TOBOPUTCS
B nybnukarnusax W.II. I'epacumoBa mo mpoGnemam baiikana (I'epacumoB, Tpodumyx, 1965,
1965a). 3akoHOMepHO, uTO 03epo balikan B 3ToM 1uiane npusieksio BHuManue. M.I1. T'epacumon
BBICTYIIWJI C JJOKJIaAOM 1o nipobieme baiikana Ha 3acenanuu bropo otnenenus Hayk o 3emie AH
CCCP 16 despans 1965 1.

B crarse W.II. I'epacumoBa 1975 . BrepBbie OCTABIEHBI 3314 TeorpadoB M0 PEIICHUIO
npo0jJeM MOHHUTOPHUHTA MPHUPOJbL. PaccMOTpeHbl MeXayHapoIHbIe MPOrpamMMbl MO CO3AHUIO
r7100aMbHOM CUCTEMBl MOHUTOPHUHIA OKpYXKarollel cpenbl. JleTaqbHO paccCMOTPEHO COCTOSHUE
HAI[MOHAJLHOW MPOpabOTKH TMOHATHS «MOHHUTOpHHra». (Ocoboe BHHUMaHUE YJEIEHO
3¢ (peKTUBHOMY  KOHTPOJIIO U JOCTOBEPHOMY IPOTHO3Y, YTO «0OYCIOBIEHO HeNnpepbléHbIM
pacuuperHuem UCNOIb308AHUSA 4eN08eHeCKUM 00WeCmeomM ecmecmeeHHblX Pecypcos npupoobl,
yeenuuenuem 06vema npoMbIULIEHHBIX U ObIMOBbIX OMX0008, BHOCUMbIX UM IHCE 8 OKPYHCAIOULYIO
cpedy, U YCuieHuem aHmpONO2eHHO20 B030eUCMEUsi HA NPUPOOHVIO Cpedy 8 YVCIOBUSX
COBPEMEHHOU HAYYHO-MEXHUUECKOU PeBONIOYUL, BbI3bIBAIOWUM HeDIa2oNnpusmHble NOCIe0CMEUs
0J151 DKON02UU U YXYOouaowux scusnennyio cpedy mooeti» (Lut. mo I'epacumos, 1975, €. 15). Otu
CJIOBa aKTyaJbHBI U cerofgHs. B aroii ke pabore MN.II. I'epaciMOB BHOCHT TpEIIOKEHHE O
CTYHeHsX (HIu OJI0Kax) COBPEMEHHOTO MOHUTOPHHIA OKPYXAroIleil cpeabl: mepBasi CTYNEHb —
OMO3KOJIOTHYECKUIT MOHUTOPUHT, BTOPOE — T€OCUCTEMHBIN, TPEThe — OMOC(EPHBIN.

B 1976 r. nma XXII MexayHnaponHoMm reorpapuueckoM KoHTpecce B MOCKBe
N.IT. T'epacuMOB BBICTYNWJI C JOKJIQJOM IO MPOOJIeME MOHHUTOPHHTA OKPYXKAIOIIECH Cpeabl
(I'epacumos, 1976). B noxnane, 3auntandHom 21 nexkadbps 1981 r. Ha Bececoro3HoM CoBENIaHuM 1Mo
npobiaemMaM W MeToAaMm reocucreMHoro mouutopunra. W.II. 'epacumoB mpemiaraer cucremy
AQHTPOIIOTEHHOTO (HA3€MHOTO) MOHUTOPHHTA OKPYXKAIOIIEH Cpeabl, YETKO BBIACHSS OJOKH
MOHUTOPUHTA (OMOIKOJIOTUYECKUN, CHCTEMHBIA T€0AKOJIOTHYECKUM U OMOCHEPHBI) U OOBEKTHI,
MOKA3aTeNH CIIY>KOBI 1 onopHbIie 6a3bl (cTanuun) (I'epacumos, 1982). Mim Takke OBLIHM BBIICICHBI
poOJIEMHBIE, METOJO0JIOTHYECKHE M OpPraHU3AIMOHHBIC BOIIPOCHI MOHHUTOpUHTA. [loquepkHyTO,
YTO HAJO YKPEIUITh W PACHIUPSATH MPOBOJMMBIC HAYYHBIC WCCICIOBAHUS IO MPUHIUINAM U
METOaM T'€OCHCTEMHOI'0 MOHHUTOPHHIA U «C8A3aMb €20 C NPOBOOUMbBIM KOHMPONEeM HAO
3aepsA3HeHueM NPUpooOHoli cpedvl (Mo ecmb OUOIO2UYECKUM MOHUMOPUHSOM)... PACCMOMpPemy
gonpoc 00 opeaHuzayuu o0cobol cucmemvl 2e0CUCMEMHO20 MOHUMOPUHea, Oeticmayioujel
camocmosmenvho, cucmemamudecku u yeneycmpemiennoy (Lut. o I'epacumos, 1982, c. 11).

B cBoelt 3aBepmatomieit monorpadguu M.II. T'epacuMoB ynenseT BHUMaHHUE BOIPOCaM
MOHHMTOPHHTa B CIEAYyIOIIMX I1aBax: 10 — HayyHble OCHOBBI COBPEMEHHOTO MOHHUTOPHHTA
OKpYy’Karomie cpensl; 11 — IpUHIUMIBI B METOJIBI TeOCUCTEMHOTO MOHUTOpHHTA (I'epacumMoB,
1985). Tpyasr N.I1. I'epacumoBa 1o mpodiieMaM MOHUTOPHHTA MIPUPOTHON Cpebl HE TOTEPSIIN
AKTYAJIbHOCTH U B HACTOAIICC BPCMHI.

CIHCOK JIUTEPATYPLI:

I'epacumor N.I1. 1975. Hayuynbie OCHOBBI COBPEMEHHOTO MOHUTOPHHTA OKPYKAIOIIEH Cpe/bl
— N3Bectuss AH CCCP. Cepus reorpadus. Ne 3. C. 13-25.
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I'epacumon N.I1. 1982. [TpuHUMIBI 1 METOABI TEOCUCTEMHOTO MOHUTOpUHTA — M3Bectuss AH
CCCP. Cepus reorpadus. Ne 2. C. 5-11.

I'epacumoB W.II. 1985. Dkonormyeckue mpoOJIeMbl B MPOIUION, HACTOSIICH W Oymymiei
reorpaduu mupa. M., 248 c.

I'epacumoB W.II. 1996. KonctpykruHas reorpaduu. M.: Hayka. 144 c.

I'epacumoB WN.I1., Tpopumyk A.A. 1965. OxpaHa u ucnonb3oBaHue pecypcop baiikama —
Bectauk AH CCCP. Ne 10. C. 66-68.

I'epacumos ML.I1., Tpopumyk A.A. 1965a. CoxpanuTh 4uCTOTY BoJ o3epa baiikan — [Ipupona.
Ne 11. C. 50-60.

Wunokenruii [lerpoBud ['epacumon (1905-1985). 1995. — M.: Hayka. 252 c.
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O PE3VJIbTATAX MOHUTOPUHTI A 3ATPA3HEHUSA ATMOC®EPHI C [TOABMXXHBIX
[IJIAT®OPM (SKCITEPUMEHT «TPOMKA»)
H.®. Enanckuii™, A.1. Cxopoxoo, E.H. I'peuxo"

Y Wncturyr dusuxu armocdepst um. A.M. O6yxosa PAH,
P®, 119017, r. Mockga, [TepxeBckwuit iep., a. 3, skorokhod@ifaran.ru

AKTyanbHBIE 331a4F MOHUTOPHUHTA OKPY>KaIOLIeH cpelibl TPeOYIOT aKTUBHOTO BHEAPEHHUS
HOBBIX MOJXOA0B. BakHBIM HampaBIeHUEM COBPEMEHHOIO MOHUTOPHHIA aTMoc(eps! sSBIseTCs
pa3BUTHE MOOWIBHBIX H3MEPHUTENbHBIX IUIATPOPM M HX HHTErpalus € CYIIECTBYIOLIUMHU
Ha3eMHBIMH U criyTHUKOBBIME ceTsimu (WMO/GAW Strategic Plan: 2008-2015, 2007). Oxaum u3
HauOosiee SAPKUX TEXHUYECKUX PEIICHUWH B 00JACTM HKOJOTHM, BOIUIOLIEHHBIM IpU
MHOTOCTOPOHHEM MEXJIYHAapOJAHOM COTPYAHHMYECTBE, SIBIISETCS MNEpeABM)KHAs obcepBaTopus
TPOUKA. Wnes npoekra mpuHamiexur HoGemeckomy naypeary mo xummm I Kpyrieny
(aBTOpY TepmuHa «aHTpomnoueH») u akagemuky I'. C. [N'omunpsiny. [lepenBuxnas obcepBaTopus
TPOMKA pa3memanach B 2-X CIIEIHATBHO Pa3pabOTaHHBIX KENE3HOTOPOKHBIX BATOHAX ¥ ObLIA
000pyI0BaHa BEICOKOTOYHBIMH IPUOOpaMU i HAOIIOICHUN Ta30BOTO M a3PO30JHOTO COCTaBa
aTMocQepsl, €€ paAuallMOHHBIX U METEOPOJOIMUECKUX XapaKTEePUCTHK, a TAKXKe JUIsl KOHTPOJIs
3arpsA3HEHUs 1M0YB, BOJ U pactutenbHoctu (Emanckuii u ap., 2009).

C 1995102010 rr. UDA PAH ¢ yyactuem BeAyIIUX POCCUHCKUX U 3apyOeKHBIX HAyUHBIX
LEHTPOB BBHINOJHEHAa cepusi U3 15-TH KpyMHOMACIITAOHBIX 3KCIEPUMEHTOB MO HAOIIOJECHUSM
COCTOSIHHSI aTMOC(ephl Ha OOIMPHON TEPPUTOPUH CTpaHbl 0T MOCKBHI 10 BiagumBocToka u ot
Mypmancka o Kucmosoacka u Coun (Elansky et al., 2012). Brnepsbie Obuti OIpeacIeHbI
OCOOCHHOCTH pacIpeleleHusi M BpPEMEHHOW W3MEHUMBOCTH B MacluTabax KOHTHHEHTA
KOHIIEHTPAIlUU B aTMOCc(epe MapHUKOBBIX T'a30B, 030HOPA3PYIIAOIINX U XUMHUECKH aKTUBHBIX
COoeMHEHUN. BT BBISBICHBI W CHUCTEMATH3UPOBAHBI OCHOBHBIC (DAKTOPBI, OMPEICISIONINE
KaueCTBO BO3[yXa B TOPOJaxX B 3aBHUCHMOCTH OT KOJIMYECTBA HACEICHHs, WHOPACTPYKTYPHI U
XapakTepa OKPYXKAroMIe MECTHOCTH. Y CTaHOBJICHBI PUYUHBI (JOPMHUPOBAHUST IKCTPEMATBLHBIX
9KOJIOTHYECKUX CHUTYyalluii, BbI3BAaHHBIX JIECHBIMHM MOKapaMmH, yT€UKaMHU METaHa M3 CHCTEM
TPAHCIIOPTUPOBKU MPUPOJHOTO Tas3a, MEPEeHOCOM 3arpsi3HEHHOT0 BO3[yXa M3 COCEIHUX CTpaH,
MOBBIIICHHEM OKHCIUTENBHBIX CBOWCTB armocdepsl BOMmM3m JIDII um apyrux oOBEKTOB
aeKTpodHepreTuku. O0be3/1b1 MOCKBBI O KOJIBIIEBOM JKEJIE3HOM JOpOre Naju YHUKAIbHBIC
CBEJICHUS O BIMSHUHM METAIOIMCOB Ha COCTOSHUE OKpYy»karoiei cpeas! (Emanckuit u mp., 2010).
MHorue u3 3THX PE3yJbTaTOB HEBO3MOXKHO MOJYYUTh C MOMOIIBIO TPAAUIIMOHHBIX CPEICTB
HaOII0ICHUH.

B coueraHuu ¢ IONTOBpPEMEHHBIMH HAONIOJCHUSIMHU COCTaBa aTMoOc(hepbl Ha CTaHIUAX
N®A B LentpansHoit Poccun, Ha CeBepHom KaBkase, a taxke Ha 300 mMeTpoBO BBIIIKE B
HenTtpansroit Cubupu (npoekr ZOTTO), nauapmuxcs B 2006 r., ObuTa co3maHa cucTema Aiis
3 PEKTUBHOTO KOHTPOJSI COCTOSIHUS OOpeabHBIX SKOCHCTEM B YCIOBHUSX M3MEHEHHH KiIuMara
(Enancknit, 2008). OmbiT 06cepsaTopun TPOMKA mokasan, 4to 0AHOBPEMEHHOE HCIIONTb30BAHHE
CTAllMOHAPHBIX U MOOMJIBHBIX CTaHIIMA MOHUTOPHHIA 3HAYUTENIBHO PaCIIUPSET BO3MOXKHOCTU
MOHMTOPHHTA U MPHU 3TOM TpeOyeT 3HAUUTEIbHO MEHbIINX (PMHAHCOBBIX BiIokeHUH (Enanckuii,
Cxopoxo, 2009).

YHukanpHas 6a3za nanaeix dkcrepumenta TPOUKA mo-npexxHemMy akTyallbHa M aKTUBHO
UCIIONIB3YETCSl JIl MCCIIeOBAaHUS XMMHUYECKHX IPOLIECCOB B aTMocepe W HMX BIUSHUS Ha
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Ka4yecTBO Bo3ayxa M cocrostaue skocucteM (Elansky et al., 2016; Skorokhod et al., 2016). B
HACTOSIEM JIOKJIaJIe IIPEICTaBICHE! OCHOBHEIE pe3ynbTatsl TPOMKH, momydeHHbIE Kak BO BpeMsI
BBITIIOJIHCHU A BKCHepHMeHTa, TaK U B IIOCJICOIHUC T'OObI HpI/I Hozmepxcl(e POCCHﬁCKOFO Haquoro

donna (Ipoekt Ne 16-17-10275).
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MOHUTOPUHI'OBBIE UCCJIIEJOBAHIS I[TPU OLIEHKE COCTOSAHUA DKOCUCTEM
B.M. 3y6kosa

@HFOY BO «Poccutickuil 20cy0apcmeeHHblil COYUATbHBIU YHUBEPCUMEN »
P®, 129226 Mocksa, yr. Burveenoma Iluxa, 0. 4

CocTosiHME SKOCHCTEMBI OIpPENENsIeTCs 4epe3 OLEHKY COCTOSHUIM (OopMHUPYIOLIHX e¢
onoTrueckux (bnoma) u abnoTrueckux (reoma) kommoueHToB (chep, cpen) (bynrakos, 2002).

Henpto Hamux wucciaenoBanuid, npoBoguMmbeix B 2008-2016 rr.B B lleHTpanbHOM,
[TpuBomkckom u IOxHOM (denepanpHbIXx OKpyrax P®, sBumach oleHKa aHTPOMOTEHHOTO
BO3JCICTBUS HAa DSKOCUCTEMBI HA OCHOBE pE3YyJIbTaTOB JUIMTEIBHOTO 3KOJOTMYECKOIO
MOHMTOPHHIA, H3Y4YECHHE 3aKOHOMEPHOCTEH MUTpalluu U paclpeiesieHusl 3arps3HuTeNeil B
TpopUUECKUX LENsIX OWOreoneHo30B (B MEPBYI OdYepeab, arpoleHO30B), MPUIIETAIOMUX K
IPOMBIIIJICHHBIM [IEHTPaM.

B uccnenoBaHusX MCTONBb30BAIN CIAEAYIOLUE METON0JIOIMUECKUE MTOAXOAbl: CUCTEMHBIN
MOIXOJ - HAONIOJEHUs 3a W3MEHEHHUSMHU pa3IMYHbIX KOMIIOHEHTOB OKpYXKaIoIIeH Cpeabl,
(YHKUMOHATBHBIN IMOAXOJA - M3Y4YeHHE (YHKIMOHAIBHBIX (CBA3€H) 3aBUCHUMOCTEH MEXIY
KOMIIOHEHTaMH OMOTeO01IeHH03a, IKOCUCTEMbI; OaTaHCOBBIN MOJIXOJI - YYET BCEX cTaTel mpuxoaa
Y pacxo/ia, B TOM YHCJIE 3arpsi3HAIOIINX BEILECTB.

Hamu nmpoBenena orjeHKa TEKYIIETO COCTOSHUS KOMIIOHEHTOB arpo- U ypOO3KOCHCTEM;
BBISIBJICHBI U MPOAHAIM3UPOBAHBI HETAaTUBHBIE M3MEHEHUS MPOUCXOMSIINE B UX CBOMCTBaxX B
JUHAMHKE; OLIEHEeHa TIyOMHa 3TUX HM3MEHEHMI; CIPOrHO3HPOBAHO PAa3BUTHE SKOJOTHYECKOU
CHUTyallud B OyaylieM NIpHU COXpPaHEHUH HMMEIOLIErocs B HACTOsIIEe BpeMs XapakTepa Hu
MHTEHCUBHOCTU  BO3JCWMCTBUS; pa3paboTaHbl OCHOBHBIE  HANpPaBJIEHUS  ONTUMHU3ALUU
(YHKIMOHUPOBAHUS SKOCUCTEMBI C YYETOM CIIOXKMBIICHCS 3KOJOrMYECKOW OOCTAaHOBKH U
MIPOTHO3HOM OLIEHKH Pa3BUTHUS CUTYaIUU.

Kak mnoxazanu pe3ynbTaTbl HCCIEJOBaHMM, XapakTep IPOU3BOACTBA U H3MEHEHMUS
TEXHOJOTMYECKHUX MapaMeTPOB UCTOYHHUKOB 3arpsi3HEHUS OKa3bIBaIM CYIIECTBEHHOE BIMSHHUE HA
KOJINYECTBO 3arps3HSIONIMX BEIIECTB B aTMOC(EpHOM BO3Iyxe. AHalU3 CHEXHOIO IOKPOBa
UCCIIETyeMbIX Y4YaCTKOB YKa3blBaeT Ha KOMIUIEKCHBIM XapakTep 3arps3HeHuil. B cmekTpe
3arpsA3HUTENEH CHE)XHOTO MOKPOBAa JOMUHUPOBAIM HAanbo0JIee TOKCUYHBIE U OTTACHBIC JIEMEHTBHI.
Jlnst Bcex JIeT uccneoBaHui, MpOBEIeHHBIX B Bonrorpaackoit 00,1acT, KOHIIEHTPAITUH TSHKEITBIX
METaJUIOB M MBbIIIbSKa B CHETOBOM IOKPOBE OOpA30BBIBAIM CIEAYIOIIMN YOBIBAIOIIMNA PSII:
Zn>Cu>As>Pb>Hg>Cd (3yokoBa, benozybosa, 2010). 3HaunTeIbHBIE BAPHAIIMHA B XUMHUECKOM
COCTaBe CHETa BBISBJICHBI B «OJIaronoiyyHON» B 3KOJIOTMUECKOM OTHOLIeHUH TBepckoi 00sacTH,
YTO CBSI3aHO C Pa3HOY/IAJIEHHOCTHIO OT HCTOYHUKOB 3arps3Henus (badkuna u np., 2016).

OCHOBHBIM KOMIIOHEHTOM OKpY’Kalollel cpenbl, HecymuMm B cebe uHpopmanuio o0
AQHTPONOTEHHOM BO3JCMCTBUU SBJISIETCS MOYBA, KOTOpask OAHOBPEMEHHO BBICTYNAET TJIaBHBIM
(GU3UKO-XMMUYECKUM OaphepOoM Ha IMYTH MUTPAIMH TEXHOTEHHBIX JIEMEHTOB.

[IpogomxuTensHOCTh MPeObIBaHNS TEXHOTEHHBIX 3arpsi3HUTENIEH B TIOYBE OOJIBbIIIE, YEM B
JPYTrUX KOMIIOHEHTaxX Ouocdepsl, T03TOMY 3arps3HEHHE T0YB UIMEET YCTONUNBO-TIPOrPECCUBHBIH
xapaktep. OOpamaioT Ha ce0sf BHUMAHUE TKEIOCYIJIMHUCTBIE W TJIMHUCTBIE TIOYBHI,
pacnionioskeHHble B CBeTiosipckoM U JIeHMHCKOM paifoHax Bomrorpaackoii o0macTi, B KOTOPBIX
conepxanue Cd pocrurano emuuunbl 0,9-1,1 OJIK, mpu sToM B OOJBITMHCTBE BapHUaHTOB
Haubonbiiee copepkanne Cd ormedeHo B cinoe 0-20 cM, 4TO CBUIETEIBCTBYET O PETyISIPHOM
noctymienun Cd B nouBy. BreisiBnenHoe 3arpssHenue nouBbl Cd HaOm0Aa10Ch NpU OTCYTCTBUU
aHOMAJIMH B CHETOBOM ITOKPOBE JTAaHHBIX BapHAHTOB, YTO CBUJETEIHCTBYET O OOJiee paHHEM II0
CPaBHEHMIO CO BPEMEHEM IPOBEICHUS UCCIICIOBAHUM 3arpsiI3HEHUHU.

B pesynbrare ucciaenoBaHMi BBISBIEHBI BO3MOYKHBIE M3MEHEHMsSI XMMHUYECKOIO COCTaBa
pacTeHui Mpu Nnepexoie OT HOPMATIBLHOTO COCTOSIHUS TOYBBI K JOITYCTUMOMY M KPUTHYECKOMY TIO
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COJICPKAHUIO TSDKEJIBIX METAJUIOB B YCIOBUSX MPUMEHEHHS Pa3UYHBIX BHJIOB OPTaHUYECKUX U
MUHEPATBHBIX YI0OPCHHIA.

B MonaenbHBIX OMBITaX TMOKAa3aHO, YTO OTPHUIATEIbHOE ACHCTBUE 3arps3HEHUS IMMOYBBI
KaJIMHEM, CBHUHIIOM M IIMHKOM Ha TEMIIbl MPOAYKIIMOHHOTO Mpoliecca U HaKOMJIEHHE OCHOBHBIX
AJIEMEHTOB MHUTAHUS MPOSBISETCS, KaK MPABUIO, B HAYAIILHBIN MEPHOJ] pocTa pacTeHui. Kaamuii
CHHKAET TEMITbl HAKOTUICHHUS a30Ta, pocdopa u kamus; cBuHel - hochopa u KaJius; IMHK - KaJIHSL.
[Tpyu U30BITOYHOM KOJTMYECTBE TSHKEIBIX METAJUIOB B IMOYBE SBJICHUS CHHEPTU3MAa U aHTarOHU3Ma
UX MPH TOCTYIJIEHUU B PAaCTEHUSI BO3HUKAIOT U MEHSIOT CBOM XapaKTep B 3aBUCUMOCTHU OT (a3l
pPa3BUTHUS PACTCHUN, KOHIICHTPAIMH JJIEMEHTA 3arpsi3HUTENS U METEOYCIIOBUH JIET MIPOBEICHUS
UCCIIEIOBaHUM. Y CTaHOBJIEHO, UTO MPH NEPEX0/ie OT HOPMAIBHOTO COJEPXKaHUS KaJAMUS B [TOYBE K
JOMTYCTUMOMY ¥ KPUTUYECKOMY YBEIHUMBAIOTCS OTHOCUTENbHBIC KOY(DPHUIIMEHTHI CONEpIKAHUS B
pacTeHMsIX CBUHIIA, MEIM, HUKEJNs; IMHKA - CBUHIA, HUKEJS M MapraHiia; CBUHIA - mMeau. Ha
3arpsi3HEHHON ITUHKOM TIOYBE CHIDKAETCSl COJEp)KaHWE KaJMUS B OpraHax HaKOIUICHUs
ACCUMMJISITOB. Y CTaHOBJIEHO, YTO COOTHONIIEHHE TSKEIBIX META/VIOB B PACTEHUAX MPHU
HOPMAJIBHOM COCTOSIHUY ITOYBBI B OTJIMYUE OT MAaKPOIJIEMEHTOB BEIMYMHA JOBOJBHO MTOCTOSHHAS,
MPAKTHYECKH HE 3aBUCAIIAS OT OHMOJOTHMYECKHX OCOOeHHOCTeW pacTeHumid. B oOmiem BbIHOCE
KaJMHusl, CBUHIIA, MEIW, [IMHKA, HUKEJS, MapraHiia pacTCHUSMH JOJIS KaAMHS COCTABISICT B
cpearem 0,5%; cBuHna - 4,5%; menu - 8%:; nmHka - 44%; aukens - 3%; mapranna - 40%.

MOHHTOPHHT COACPKAHUS TSHKEIBIX METALUIOB B PACTEHUSAX MOKA3aJl, YTO OHO M3MEHSIOCH
B IIMPOKUX Mpefesiax U ONpeaeIsiioch, B IEPBYIO OYEPEIb, BUAOM PACTEHHUS, YTO COOTBETCTBYET
MPABHUITY DKOJOTUYECKOW HWHIWBUIYaTbHOCTH BHJOB M TOKA3bIBACT PA3TUYHYI0 BO3MOKHOCTH
pearupoBaHMs paCTEHUN Ha TaKOM (GaKTop cpe/bl Kak 3arpsA3HEHHE U Pa3HYIO0 aJJalTalllio K HEMY.
[To cmocoOHOCTH TPOHUKATH B OPTaHBl HAKOTUICHHSI ACCUMUJISITOB PACTCHHA BBIJIEIISIOTCS TaKUe
3JIEMEHTHI KaK LIMHK, MeJlb, KaMUH, IPUYEM PsAJIbl UHTEHCUBHOCTH MOTJIOMICHHS UX JJIS Pa3HbIX
pacteHuil paznuuHbl. KoppensimoHHbINA aHAINU3 CBS3U COACPIKAHUS B TIOYBAX MOABMKHBIX (OpM
METAJIJIOB C HAKOIUIEHHEM B BBIPAIIEHHBIX OBOIIAX IO3BOJWJI BBIIBUTH JIOCTOBEPHBIE
NOJIOXKHUTEbHBIC chtbHbIC cBsi3u (I = 0,70 — 0,87) myis Pb B cBexne, Cd B MopkoBu u cBekiie, CU B
cBekite; cpennei cuiel (I = 0,33 — 0,56) s Pb B kaprodene u mopkosu, Cd, Cu, Mn B kapTodere,
Cr B cBekJe, Fe B kapToderne u cBekie, ZN BO BCEX OBOIIIAX.

Takum oOpasoM, 3arpsi3HEHHE OKpY’KalolIell cpelbl omnpeenseT HE0OX0AUMOCTh N3YYEeHHUS
COJIepKaHUs 3arpsi3HUTENCH Kak B aOMOTHYECKUX KOMITOHEHTaX OKPYXKAIOIUIEH Cpelbl, TaKk U B
ouotnyeckux. Ocoboe MecTo B OIEHKE 3arpsS3HEHUS OKPY)KAIOIIeH cpeibl 3aHMMAeT aHau3
COCTOSIHUSL JICTIOHMPYIOUIMX Cpel, OCOOEHHO MOYBBI M CHEXHOro mokpoa. MccienoBanue
YKa3aHHBIX KOMIIOHEHTOB TO3BOJISIET OIICHUTh COCTOSIHME aTMOC(HEPHOro BO3/lyXa B MECTax, I'ie
OTCYTCTBYIOT CTallHOHAPHBIE MTOCTHI, yCTAHOBUTH MPUOPUTETHHIE NCTOYHUKH 3arPSI3HEHUS ¥ 30HBI
MOBBIIICHHOT'O PUCKA BO3MOXKHBIX HEOIArONPUSITHBIX MOCIEIACTBHUH IS 3A0POBbsI HACETICHHUS.
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COBPEMEHHBIE UBMEHEHU S KIIMMATA POCCHUU N UX TTOCJIEJJCTBUSA IJ1A
IIPUPOJIHBIX U XO3SMCTBEHHBIX CUCTEM, ®YHKI[MOHUPVIOIINX HA FA3E
I[MPUPOJHOI'O KOMIUIEKCA
M IO. bapoun, M. J[. Kop3yxun

HNucTuTyT ro6ansHOro KIMMaTa | SKOJIOTHH,

P®, 107258, r. Mockga, yi. ['ne6oBckas, a. 206, mick-bardin@yandex.ru

Coobmenne ocHOBBIBaeTCs Ha o030pe (Bropoii omenouHsni..., 2014 — gamee O/12 u
pe3yabpTaTax peryjJsspHOTO MOHUTOpHHTA Kiaumarta: Jlokman 06 ocobeHHOCTsX..., 2016) u cocTouT
U3 JABYX 4acTeu.

|. U3sMeHeHHsI KJAMMaTa Ha TeppuTopuu Poccun mo 1aHHbIM HAOJII0IeHUIT M MOIeJINPOBAHMS

IA. Ecmecmeennvie u anmponozenHvle usmeHenus kiumama. B uctopum 3emiin ¢ MOMEHTa
obOpaszoBaHusi aTMochepsl KIMMaT H3MEHsUICS MOCTOSHHO. J[o oOpa3oBaHus ApKTHYECKOW W
AHTapKTHYECKOW JIEAOBBIX IMANMOK 3eMJIM TJAaBHOW NPUYMHON HM3MEHEHUs KiuMara ObLIO
U3MEHEHHE COCTaBa M CTpPOeHUs aTMmocdepbl. B rmuielicTolieHe BO3ZHUKIM KBa3HUPETYJSIPHBIC
KOHGGaHI/I}I KiimMara (OJIGI[GHCHI/IH - MG)KJIG,Z[HI/IKOBB}I), BBI3BIBACMBIC  INICPBOHAYAJILHO
BO3MYIICHUSMHU HHCOJISALIUU M3-3a U3MEHEHHI OpOUTANBbHBIX MapamMeTpoB 3eMiH (C meprogaMu
~25 u ~100 TeIC. NET) M cBsa3aHHBIE IUKIOM [IOC ¢ pocToM Temmeparypbl Ha Ka)JIOM Ilare:
YMCHBIICHUC TLJIOIAaAn J'H:,Z[a(—)yMeHI:H_IeHI/IG aHBGGI[O+pOCT KOHICHTpAauu MeTaHa(—)pOCT
Temreparypbi<>poct kouenrpanuu CO2 u BoasHoro mapa. (Petit et al., 1999). CoBpemeHHBI#
KIuMaT (TOJIOLEHA) XapaKTepU3yeTcs HAJIWYUEM eCTECTBEHHBIX W3MEHEHUN pPa3InYHOro
BPEMEHHOT'O M IMPOCTPAHCTBEHHOI'O MaciTaba, B OCHOBHOM CBSI3aHHBIX C B3aUMOJICHCTBUEM
aTMocdepsl, okeaHa 1 Kpuocdepbl, a Tak)Ke U3BEPKEHUSIMH BYJIKaHOB, KOJIEOAHUSIMHU COJTHEUHON
AKTUBHOCTHU U T.[A.

Bo Btopoit momoBuHe XX B. ObUI0 OOHApYKEHO, YTO YyKa3aHHAs BBINIE IIETIOYKA MOXKET
HauyMHAThCA HemocpeAcTBeHHO ¢ pocta [CO2] 3a cyer CKWUraHus HMCKOIMAeMoro TOIUIMBAa B
TEXHOJIOTHYECKUX MPOIECCaX, U BO3HUKIA KOHIENIUA aHTPOMOT€HHOIO U3MEHEHUsl Kiumara —
I00ATFHOTO TOTEIUICHUs. JTa KOHIEHIWs TMONyYria B JalbHEUIIEM OYCHb 3HAYMTEIHHBIN
maccuB monreepxknenuit (IPCC 2014) u sBnsercs, B oOmeM, oOmenpusHanHod. OmHako
CYIIECTBYET 3HAUUTEIBHOE YHCIIO YICHBIX, KOTOPHIE HE CUUTAIOT €€ JOCTATOYHO 0OOCHOBAHHOM,
roJiarasi, YT0 aHaJIOTUYHOE MOTEIJIEHUE MOXKET UMETh €CTECTBEHHOE IIPOUCX 0K ICHHUE.

IB. Pezyrvmamul monumopunea knumama Poccuu. Ha Bceit Tepputopun PD B 11esiom 3a rog u Bo
BCE CE30HBI, KPOME 3UMBI, ¢ cepeauHbl 1970-x rr. HaOIto1aeTCs MOTEIUICHHE: TMHEHHBIN
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Tpena 3a 1976-2015 rr. 3HauuM 1o KpalHel mepe
Ha ypoBHe 1% (Hokinan...2016). Ckopocth pocta
cpenneroaoBoi remneparypsl mo Poccun 0.45°C 3a

Ton: siuBaps - aekadps b =0.450C /10 mem, D = 43%

- )

<

oC
RRRRSRARANRARRRRRRR R RERRS]

10 ner Gonee wem B 2.5 pa3a NPEeBOCXOIUT

61 - 1990rr. ,

) : rnobanbhyio (okono 0.17°C 3a 10 ner). 3umHue

1940 I'l.iﬂ 1960 1970 ‘ 1980 1990 2000 2010 2020 TeMHepaTypBI pOC-]-II/I HCKHIOqHTeHBHO 6LICTp0 I[O
HMA b = 0.24°C/ 10 nem, D = 3%, Recna b=0.59°C/10 nem, D = 36%

i | y cepenunbl 1990-x TT., TIOCNIE Yero HaOII0IAT0Ch

yosiBaHue (puc. 1) Ha GombIel YacTH TEPPUTOPUHN

P® ¢ wmakcumymom Ha tore Cubupm; poct

o b BTN T EEEE TEeMIepaTypbl B O3TOT IMepuoja HaOIomancs B

nero b=042°C/10 nem, D =61% ocen b =0.489C/10 nem, O = 26%

nojsipHo  30He Poccum. Takoil  xapakrtep

U3MEHEHUN KAa4eCTBEHHO M B pslie PETrMOHOB

NWM%M@ KOJIMYECTBEHHO  OOBACHAETCA  CYNEPIO3HIUEN
o . r7100aTbHOTO  MOTEIUIEHUSI M eCTECTBEHHbIX
Koje0aHUN OCHOBHBIX LHUPKYJIALHUOHHBIX MOJ
CesepHoro mnonymapusi: CeBepoaTiIaHTUYECKOTO

KOJIeOaHusA u CKaHaUHaBCKOMU MOJIBI.

Puc.1. Anomanus (otHOocuTenpbHO 1961-
90 rr.) Temmeparypbl BO31yXa Ha

Tepputopuu PO I'eorpaduueckne  OCOOCHHOCTH  TOTETICHHS

OTMEYAIOTCS BO BCE CE30HBI. B ApKTHUECKOM
peruone ¢ cepeaunbl 1990-x rr. HabmOgaeTcss pe3koe yCKOpeHUe MOTEeIUIeHUs («ApKTHYECKOe
YCHUJICHUEY).

B niennom o P® B nmociennue aecatuieTrsi HAOIOIAETCsl POCT FOIOBBIX CYMM OCaJKOB OKOJIO 2%
3a 10 net (3HauuM Ha ypoBHe 1%). TeHaeHIMsa pocTa 0CaiKOB MPeo0IaIaeT OCEHbIO U OCOOEHHO
BecHO (5.8% 3a 10 ner, Bknazg B aucnepcuto 31%). Jlerom B EUP 1 Ha apkTHYeckoM oOepexsbe,
3MMOM B CEBEPHBIX M IEHTPAIbHBIX o0jacTsax JIBDO mmeroTcs o0iacTu 3aMETHOTO YOBIBaHUS
ocagkoB (ckopocThb 6oree 5% 3a 10 mer).

Ha6JIIOI[aIOTC}I B IICJIOM COTJIaCOBAHHBIC C UBMCHCHUSAMU OCHOBHBIX KIIMMATUYCCKUX MMCPCMCHHBIX
HN3MCHCHHUA arpOKINMaTHYCCKUX HOKaBaTeJTeﬁ, CHCXXHOI'0O ITOKpOBa, 4YMCIa U HMHTCHCHUBHOCTHU
IMOIr0AHBIX SKCTPEMYMOB U OITACHBIX THAPOMETCOPOIOTHUICCKUX SIBIICHUH.

IC. Oorcuoaemvie usmenenus xaumama. B Omwkaiiiiye necaTwieTuss U 10 KOHIA BeKa IO
pesyasTatam ancam6Oms 31 moxenu CMIPS wa tepputopun PO oxumaercst mpo1obKeHHe pocTa
TEeMIIepaTypbl, OCOOCHHO BBIPKEHHOE B MOJsIpHOM obsactu B 3uMHui ce3oH (OJ12, 2014). K
cepennae XXI B. pocT TeMrepaTypbl IO OTHONICHHIO K KOHIy XX CTOJIETHsSI COCTaBUT (TpH
«yMmepenHom» crienapuu RCP4.5) netom 2-3 °C, 3umoii Ha Oosblielt yactu tepputopun PO 3-4
°C, B OJISIPHOM KOHTUHEHTAJIbHOH 30He 4-5 °C, u 10 6-8 °C B poccuiickoii 30He ApKTUKU. B 3T0M
BPEMEHHOW TMEpCIEKTUBE OLIEHKU IO yMepeHHbIM M MakcuManbHoMmy (RCP8.5) crnenapusm
omusku. [lo-mpexxnemy morteruienue B Poccum OyneT CyIecTBEHHO IMPEBBIMIATH TNIOOANbHOE.
MaxkcuManbHble JIETHHE TEMIEPATyphl 3anaaHbIX pernoHax P® (Bkmrouas EUP, YDO, cesep u
toro-3anag CPO) OyayTt pactu ObicTpee cpenuux mpumepHo B 1.5 paza (3-4 °C k 2050 r. mo
OTHOIIEHHUIO K KOHITY XX B.).

Mopnenu yka3pIBalOT Ha POCT 0cakoB B TeueHue X XI B. Ha Oonbleit yactu Poccun, 3Ha4nTETHHO
OoJiee BRIpKEHHBIN B XOJIOIHBIN TIEPHOI: B cpeaHeM 1o PD k cepeaunHe Beka 0koio 6% eToM u
14% 3umoii. Hanbonee cUIbHBIN POCT OXKMJAeTCSd B a3MAaTCKOM YacTU CTPaHbl U OCOOEHHO B
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noJisipHO ee obnactu: 10 25%. JleToMm oKumaeTcs MpoaoHKeHHE yObIBaHMS OCAJIKOB Ha IOTe
EYP: mo 10-15% x 2050 r.

I1. llpeanosaraemMble MOCJaeACTBHUSI M3MEHEHUS KJIAMMATA.

IHA. Memoouueckue 3ameuanus. 1o cymecTBy, npeackazaHue MOCIEICTBUM U3MEHEHUs KJIMMaTa
SBIISICTCSL 3aJladeil MPOTHO3a IMOBeneHUs oObekTa. EcTh nBa 0a30BBIX MeTONa MPOTHO3a —
SMITUPUYECKHUNA U pacueTHBIN. [IepBbIil paBHO TPUMEHUM K 00BbEKTaM JII000T0 THUIIA — BCE 3aBUCHUT
0T O0raTCTBa SMIMPHUUYECKUX JNaHHBIX. [Ipy pacyeTax oOUIMM IPaBUIIOM, TIO-BUAUMOMY, SIBIISICTCS
YCIIOKHEHHE 33/1a4H IMPOTHO3a TIPU YBEIIMYCHUN y4acThsi OMOTHI B PYHKIIMOHUPOBAHUH OOBEKTA.
[IpuunHa 3akimtoyaeTcss B HAJIWMYUUA TBEPAbIX (U3MUECKUX OCHOBAHHMMA JUIS BBITUCHIBAHUS
YpaBHEHUM, OMUCHIBAIOIINX TeOPU3NIECKUE OOBEKTHI; I OMOJIOTHYECKHX K€ 0OBEKTOB TaKHX
yYpaBHEHHI HET, a pacyeTHOe MpuMeHeHne umeromuxcs teopuit (CemeBckuii, Cemenos, 1982) no
cuX mop He mpoBeaeHo. KadecTBeHHOE OTHUMe reoPU3nIecKuX 0ObEKTOB OT OMOIOTHYECKUX —
CIOCOOHOCTH TMOCIICAHUX K TPYAHO OMUCHIBAEMBIM aIATAIIUSIM.

Pa3nooOpaszue 0OBEKTOB U OOJBIIOE YHCIO MCCICAOBAHMM 10 TEME BBIHYXIACT
OTpaHUYUTCS HanboJiee BEIPa3UTEeIbHBIMU TPHUMEpPaMU MIPOTHO30B, MpuBeAeHHBIX B O/]2.
I1B. Ilpupoousie cucmemol cywiu.

1. He oxxuaercst 3aMeTHOTO U3MEHEHUsI BeIMUUHBI peuHoro croka (O/12, 2014, I'n. 4.1).

2. HaOmromaercs (mocienHue AECATUIICTHS) 3aMETHOE COKpallleHHE IUIOmaad W o0bema
JCAHUKOB, OXHAACTCA HpOI[OJ'DKeHI/Ie 3T0ﬁ TCHACHIUMU, 4YTO, B YaCTHOCTH, HpI/IBGI[eT K
COKPALIEHUIO JIEAHUKOBOI'O CTOKA (HE YIIOMSHYTOI'O BBILIE B IPOTHO3aX «BOJHBIX CUCTEM CYyIIN»)
(012, 2014, T'n. 4.2).

3. K xonny XXI B. okumaeTcst CUIbHOE yBETMYEHUE OOJIACTH PAaCHpOCTPAHEHUS OTTasBIICH C
NOBEPXHOCTU Mep30Thl B Cubupu (10 nunun Bopkyra-Urapka-Skyrck) (012, 2014, I'n. 4.3).

4. Oxugaercsi CUIbHOE COKpAlleHUE IMJIOUIAJM TyHJpPhl U apajla JUCTBEHHHUIbl U yBEIHMYEHUE
apeana enu B CubupH; coKpalleHHe apeana 0enoro MeABens; yBEIHMUEHHE IUIOMIAIN JIECHBIX
noxapoB u smuccun CO2 mouBamu (Bkian B mapHHKOBBIM 3ddext) (02, 2014, I'n. 4.4).
VYwMenbiienne yBnaxHenus Ha tore EUP (O/12, 2014, T'n. 4.5).

I1C. Ilpupoousie cucmemsvt mops.

B nocnennue necstunerus HaOMI0JAIOCh COKpAIllEHUE IUIOUIAJM MOPCKOTO JibJa; MOTEIUIEHHE
banrtuiickoro, YepHoro u JlaTbHEBOCTOUHBIX MOpEH; OkuaaeTcs coxpanenue TeHacHmi (012,
2014, T'n. 5).

1ID. Xosaiticmeennvie obvexmeol.

OskpaeTcs paclvpeHue apeajgoB SMHIEMHUOJOTHYECKH 3HAYMMBIX BHJIOB KOMAapoB M KJICILEH;
COKpAalllcHUEe EJIHEpromoTpedieHnss Ha ceBepe (C  COKpAlIeHHeM HPOJIODKUTEIBHOCTH
OTOINUTETBHOTO IEPUOJa), U €ro yBEIHMYCHHE B IOKHBIX palioHaX Ha HYXIbl OXJIKICHUS,
YBEIIMYECHUE PUCKOB MOBPEXKICHHUS 00bEKTOB HHPPACTPYKTYpPHI B 30HE BeuHOM Mep3i0Thl (O/12,
2014, I'n. 6).
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O BO3MOXHBIX HATIPABJIEHUSIX PASBUTUS MOHUTOPHHI A OKPYXAIOIEN
CPEIIbI
A.A. Pomanoscras
V' oIpy «MHCTUTYT TnoOanbHOTO KiuMaTa W dKkosnoruu DenepanbHON CIYKOBI IO
TUJIPOMETEOPOJIOTMM 1 MOHUTOPUHTY OKpY Karollen cpenbl 1 Poccuiickoil akaeMuun HayK»,
P®, 107258, r. Mockga, yi. ['ne6oBckas, a. 206, an_roman@mail.ru

PaccmaTpuBast CylIecTBYIOLIYIO CHCTEMY MOHHMTOPHHIA aHTPONOI€HHBIX HW3MEHEHUNI
okpyxkarotiei cpeast (M3pasns, 1974) MOKHO BBIIETUTH JIBA OCHOBHBIX HAMPABIICHHUS:

1) MOHUTOPHUHI aHTPONOIEHHBIX BO3JEHCTBHUH, HE CBS3aHHBIX C 3arps3HEHUEM (B T.4.
MOHHMTOPHHT TJI00AJBHOTO KJIMMaTa U €ro M3MEHEHUN; MOHUTOPHUHT MOTOKOB U KOHLIEHTpaLUn
NApHUKOBBIX T'a30B U KJIIMMAaTUYECKU-aKTUBHBIX BEIIECTB; MOHUTOPUHT MOCJIEICTBUN N3MEHEHUS
KJIUMaTa JiyIsl IPUPOJHBIX U COLMAIbHO-KOHOMHYECKHUX CHCTEM, B T.U. Ha 3/I0POBbE YEIIOBEKA);

2) MOHHTOPHHI 3arps3HeHH (B T.4. XHMHUYECKoe, (u3udeckoe, OHOIOTHYECKOE,
PaAMOaKTUBHOE 3arpsiI3HEHUS; MOHUTOPHHT MOCJIEACTBUI 3arpsI3HEHUS OKPYKAIOIIen cpebl s
IPUPOJIHBIX U COLMAIBHO-3KOHOMHUYECKHUX CUCTEM, B T.Y. Ha 3[JOPOBBE YEJIOBEKA; MOHUTOPHUHT
(OHOBOTO COCTOSTHUSI SKOCHCTEM).

VYuuThiBasg, 4TO MOHUTOPUHI AHTPOIOIEHHBIX M3MEHEHWMM NpeayCMaTpHUBAET IOJIyYE€HUE
JNeTalbHOM WH(GOpMalMU 10 aHTPOIOT€HHBIM HW3MEHEHUSM MPUPOJHONU cpeAbl Ha (QoHe
€CTeCTBEHHBIX Kosiebanuih M m3MmeHeHuit (M3pasnp, 1974), B pamkax NepBOro HampaBiIeHUS
MOHUTOPHMHTA KJIOYEBOW 3aJaueld  CTAHOBUTCA aTpuOynus HAOMIOMaeMbIX  SBJICHUUN
AQHTPOIIOTEHHOMY BO3JEUCTBMIO. HecMOTpss Ha BaXXHOCTb MOHHMTOpPUHIA IOCIEACTBUU
dakThyecku HaOMIOAAEMOTO H3MEHEHMs] KIUMaTa, BKIIOYAIOUIEr0 aHTPOINOTeHHOE U
€CTECTBEHHOE IPOMCXOXKJIEHUS, BBIABJIEHUE MMEHHO AaHTPOIOI€HHOIO BO3ACHUCTBUS Ha
IPUPOJHBIE U COLUANTBHO-3KOHOMUYECKHE CHCTEMBI MO3BOJUT BhIPAOOTAaTh BEPHBIEC PELICHUS B
CHCTEME TOCYIapCTBEHHOTO pETYJIMpPOBAaHUS BBIOPOCOB M TMOTJIOUICHUS aHTPOIOTEHHBIX
MAapHUKOBBIX Ta30B. J[pyrumMu HampaBieHHSIMH Pa3BUTHS KJIMMaTUYECKOTO MOHUTOPHHIA B
OyayIieM MOTYT CUMTAThCS: JalbHEHIIee CHUKEHHE HEONPEIEICHHOCTEH MOTOKOB MapHUKOBBIX
ra3oB M CBEJEHHE INI00aNbHOro OanaHca YIiiepoJia; YTOUYHEHHE MPOTHO3HBIX OLIEHOK: Kak B
OTHOLIEHUH NTOTOKOB M KOHLEHTpPAlMi NapHUKOBBIX ra3oB, TaK U JIJS OKUAAEMOIO M3MEHEHUs
KJIUMaTa M ero MOCJeICTBUMN; MOJyYeHHE PErHOHAJIbHBIX OICHOK M3MEHEHHM KiIMMaTra U €ro
MOCJIECTBHI; pa3BUTHE OMOMHIMKAIINN N3MEHEHHH KITMMara.

Cpenu 0)kuJ1a€MbIX HANpaBICHUN Pa3BUTUSI MOHUTOPUHTIA 3arpsi3HEHUIl MOKHO OTMETUTh
CIEAyIOIINE: YJIyYUIEHHE IIOJHOTHl TEPPUTOPHAIBHOIO OXBaTa M IE€PEUHs 3arpsA3HSIOLINX
BEIECTB (11 UMIIAKTHOTO MOHUTOpPHHTA 3arpsizHeHnit ). [Ipukazom Pocrunpomera ot 02.02.2017
r. Ne 23 Obula yrBepkaeHa «KoHIeNmus COBEPIICHCTBOBAHUS CHUCTEMbl MOHUTOPHHIA
3arpsi3HEHUS]  OKpY’Kalollle cpefpl C Y4eToM KOHKpeTH3aluu 3aaad  (enepaibHoro,
PErHOHANBHOIO U JIOKaJbHOro ypoBHeW Ha 2017-2025 rogsl», B KOTOPOW TakKe OTMEUYEHa
HEOOXOAMMOCTh  YIYYIICHHUS JIOCTYITHOCTH OTNEpaTUBHOW WHQOpMAMu U pa3paboTaHbl
pexoMenayemble (opMbl sl ee craHmapTu3anuu. s poOHOBOro MOHMUTOpPHMHIA aKTYyalbHOM
3ajauell Ha CErOJHSIIHMM JeHb OCTAaeTCs COXpaHEHHWE OXBaTa CHUCTEMbl MOHHUTOPHMHIA U
HoJ/Iep)KaHue KOJMMYECTBa JACHCTBYIOUIMHA cTaHImi. HeoOXoauM Takyke MOCTOSHHBIA aHAIIU3 U
CBOEBPEMEHHBIH NIepecMOTp TOUEK 0TOOpa AaHHBIX (POHOBOTO MOHUTOPHHTA AJISi UX COOTBETCTBUS
HOHATHIO «(DOH».

TakuM 00pa3oM, KIIFOUEBBIM AJIEMEHTOM KOMIUIEKCHOW CHCTEMbl MOHUTOpPUHTA SIBIISIETCS
MOHMTOPHHT ITOCJIEICTBUI aHTPOIIOI'€HHBIX BO3JECHCTBUI U ONIpeielIeHHE AOIYCTUMBIX IIPEJIETIOB
TaKOro BO3JEMCTBHUS, a TAK)KE MPUHITHE COOTBETCTBYIOIINX OTBETHBIX MEp MO PETYIUPOBAHUIO U
JT03UPOBAHUIO HArpy3ku. OTHAKO TaKOW CHCTEMBI MOXKET OBITh HEIOCTaTOYHO. Tak, ake MOIHOe
IpeKpalieHne BRIOPOCOB MapHUKOBBIX Ta3oB B arMocdepy HE CMOMKET OKa3aTb MTHOBEHHOI'O
BO3/JICICTBUS 110 CHUKEHUIO HArpy3KH Ha MPUPOJHBIE U COLIMAIbHBIE-I)KOHOMUYECKUE CUCTEMBI.
[ToaTromMy B Hacrosimiee BpeMsi OJHUM U3 aKTyaJbHBIX BOIPOCOB CTAHOBUTCS HEOOXOIUMOCTH
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IMPUMCHCHUA KOMIUICKCA MCp 1O aJallTallui 3THUX CHCTCM, a4 B 6yz[ymeM BO3HUKHET
HEOOXOJUMOCTh MOHHTOPHMHIA  PE3yJbTAaTOB  aJaNlTallid NPUPOJHBIX H  COIMAILHO-
SKOHOMHUYECKHUX CUCTEM (CM. puC.).

» B paMKax OOJIBIIMHCTBA
[ OHHTOPHHT
JonoaduTensHan 5
3ArpA3HEHHA e MCKAYHAPOIHBIX KOHBCHIIMN
Harpyska Ha HaynMHaeT (POpMUPOBATHCS OCHOBA
FHOCHCTEMBI
‘ ? IS ajJanTaldd OPUPOAHBIX U
COLIMAIbHO-PKOHOMHYECKHUX
CHCTEM. Tak, [Tapuxckoe
COTJIAIIEHUE, TIPUHATOE B paMKax
Pamounoit KOHBEHI[NU 00

H3MEHEHHH KJIUMara OOH,
COJICPKUT OJIOK HAIMOHAIBHBIX
o0s3aTenscTB Mo agantauuu. [lpu
9TOM aJanTalysl ONpeneseTcs KaK
«pEeryupoBaHUE SKOJOTHUYECKHX,
COLIMANIBHBIX WM 3KOHOMHYECKHX
CHUCTEM B OTBET Ha (PaKTUUECKOE
WIM  OXUIAEMOE  BO3JICHCTBUE
KiuMaTa M uX mnocieactBuit». CoriacHo mojokeHusM B pamkax KonBeHImu mno 6opnbe c
onyctbiHuBaeM OOH akiieHT HalMOHAJIbHBIX NEHCTBUN JOKEH NMPUXOAUTHCS HA JOCTHKCHHE
HelTpaabHOro OanaHca Jerpajauuy 1 ooecredeHust aanTaluuy Ha ypOBHE Ha3€MHBIX IKOCHCTEM.
B pamkax KonBeHiuu o 0no0ruueckoM pazHoo0pa3uu 0TMEUaeTCsi HEOOXOIUMOCTh COXPAHEHHS
Omopa3zHOOOpa3us U YCTOMYMBOTO HMCIOJB30BaHUS OnopazHooOpasus. HakoHer, OOJBIIMHCTBO
Leneit ycToitunBoro pa3utus Ha nepuo 10 2030 UMEI0T OTHOIIEHHE K aJanTalliy MPUPOIHBIX
U COLMATbHO-DKOHOMUYECKUX CUCTEM.

Ha nanuonaibHOoM ypoBHe B P® Taxkke mnpenyCcMaTpUBalOTCS OTACIBHBIE MEphI II0
aJanTaluy, B 4aCTHOCTH, B paMkax Kimmatuuyeckoil nokTpuHbl PO u KoMmmiekcHoro miaHa ee
peanuzanuy; CTpaTeruu AEATENBHOCTH B OOJACTH THAPOMETEOPOJIOTHH W CMEXKHBIX C HEl
obnactsx Ha nepuoa 10 2030 rona (¢ yueToM acClieKTOB U3MEHEHUs KiuMarta); BogHou cTtparerun
P® na mepuon nmo 2020r.; JIoKTpuHBI NpPOJOBONBLCTBEHHON Oe3zomacHoctu P®d; mpoekta
«Ctparerun 3Konorudeckoit 6ezonacuoctu PO na nepuoa 1o 2025 roma». Ha 6a3e Pocruapomera
B 2013 rony co3nana I'mobanpHast pamMo4Hasi OcHOBa kimMaTuueckoro oociyxxuBanus (I'POKO),
KOTOpasi B T.4. MPU3BaHa OOECHEUUTh AJANTalUI0 K U3MEHEHUIO KJIMMaTa MyTeM YBEIHMYeHUs
Hay4YHO-00OCHOBAaHHOH (haKTHUECKOM M MPOTHO3HOM MH(OpMAIIHH.

Jlns mpoBeneHUST MOHUTOPUHTA JOCTUTHYTBIX PpE3YJNbTAaTOB aJanTaldd NPUPOIHBIX U
COLMAIIbHO-9)KOHOMHYECKUX CUCTeM TpeOyeTcsi pa3paloTka KOMIUIEKCa HWHTETPalbHbBIX
WHAUKATOPOB, B YHCIIO KOTOPBIX JIOJKHBI BOWTH IJIOLIAJN TOCEBOB, JIECOB, JETPATUPOBAHHBIX
3eMeNb, WHAMKATOphl OMOPa3HOOOpa3us; MPOMYKTHBHOCTb HKOCHCTEM (BAJIOBBIK cOOp H
YpOXaWHOCTh); colepkaHue Tymyca mouB W aAp. OgauM u3 Hambosjee WHEOOPMATHUBHBIX
NoKazaresnen Ui aJanTaluy SKOCUCTEM SBIIETCS IMHAMHUKA 3allacoB yIiepoja BO BCEX Iyjax,
BKJIIOYAsl HAJ3EMHYIO U TIOJI3EMHYI0 OMOMacChl, MEPTBOE OPTaHUYECKOE BEIIECTBO, MOJICTHIIKY U
noyBy. lleneBbIM mTOKa3areneM MTaHHOTO HWHAMKATOpAa NPU JOCTATOYHOH 3(PPEeKTHBHOCTU
BHEPSEMbIX MEPONPUITUN MO aJanTalui JOJKHO CTaTh COXPaHEHUE WU YBEJIMUYEHUE 00IIEero
3araca yrieposia 9KOCUCTEM B CPEHEM 3a IIEPHUO/L.

Puc. KommnercHad cicTeMa MOHHTOPHHTA OKPYHAROmMeil cpesl

JIureparypa:
Wzpasns FO.A. I'mobanbHast cuctema HaOmoneHuil. IIporHo3 u oueHka W3MEHEHHUs
COCTOSTHUSI OKpY’Karomeil mpupoHoit cpenbl. OcHOBBI MoHHTOpHHTA. 1974. — Meteopomnorus u
TUAPOJIOTHSA, BHIT. 7, ¢. 5-14.
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Cexkyusa Al: monumopune

UBMEHEHUU KaumMamda
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CITY THUKOBBII MOHUTOPHHI" AJIBBEO 3EMJIU
M. IO. Yepesakos

CapaToBCKMI HAalIMOHAJIBHBIN UCCIEN0BATEIbCKUN TOCY1apCTBEHHBIM YHUBEPCUTET UMEHU
H.I'. YepHblmeBckoro,
P®, 410012, r. Caparos, yi. ActpaxaHckas, 83, chervyakovmu@mail.ru

B pabore paccMmarpuBaroTCs pe3yiabTaThl aHaIM3a MPOCTPAHCTBEHHO-BPEMEHHOTO
pacrpeaenieHust aab0e10 3eMITd 10 JJaHHBIM JIBYX POCCUMCKUX CITYTHUKOB «Meteop-M» Ne 1 u Ne
2. Ha Oopry »tux MC3 6 ycranoBneHsl paguomerpsl UKOP-M, n3mepsitomue mOTOKH
KOPOTKOBOJIHOBOHM OTPaXKEHHOU COTHEYHOM pamuanuu, B quanazone 0.3 — 4.0 MKM, 4TO IMO3BOJISIET
paccUMTHIBaTh 3HAYCHUS aab0eI0 W TOTJIOIIEHHOW COJIHEYHOW paJuallid U CTPOHUTH KapThI
COCTABJISAIONIMX pagrannoHHoro 6amanca 3emian (Ckispos u ap., 2012-1, 2012-2).

[TepBoiii pagromerp npopadoran Ha 60pty UC3 «Meteop-M» Ne 1 B TeueHue msrtu Jer,
BIUIOTh JIO 3aBEPIICHMs] aKTUBHOW (pa3bl CYIIECTBOBAaHUS CITyTHHKA B ceHTs0pe 2014 rona.
Amnanornunbiii  paguomerp MKOP-M  ycranosnen nHa O6opry HC3 «Merteop-M» Ne 2,
3amymieHHoro 8 aBrycta 2014 roma. O6a u3MepuTens mpopaboTaad BMECTE OKOJIO MECsIa, YTO
MO3BOJIUJIO HAWTU CBS3b MIKAT H3MEpPUTENEH Ha JTHX CIYTHUKAX TPU CPABHEHHHM KapT
I00aTBHOTO pacTIpeIeNICHHs CpeTHEMECSUYHbIX 3HaueHu# anpoeno (bormanos u ap, 2016).

Ha ocHoBe mouru 8-metHero psima HAOMIOAEHUN H3y4eHBI OCOOCHHOCTH IIMPOTHBIX
pacnpeneneHuit anb0e0 HaJ OKEaHOM U CYILIEH, a TaK)Ke OLICHEH BKJIaJ] 00JIaYHOCTH B BEIMYUHY
anp0Oeno. PaccMaTpuBamuch CpeHETOIOBIC U CPETHECE30HHbBIC: JIETHUE (MIOHB, HIOJIb, aBT'YCT) U
3UMHHE (JIekaOpb, ssHBapb, (PeBpasib) 3HAUCHUs XapakTepucTuk. B Tabn. 1 B kauecTBe mpumepa
MPEJICTABJICHBI IIUPOTHBIC paclpeaesieHus anb0e0 U 00TaYHOCTH HAJl OKEaHOM.

Ta6n. 1 HlupoTHbIle pactpeneneHus 00Ja4HOCTH U aab0e0 Hall OKEaHOM

Hlﬁﬁgzg;ilgpa O0Ja49HOCTD, OAJLITBI Anpbeno, %

Tparychl CpeaHeronoBbie 3uma Jleto CpenHeroioBbie 3uma Jleto
60 0.73 0.77 0.75 36 36 38
50 0.75 0.80 0.80 34 31 39
40 0.68 0.70 0.60 30 29 30
30 0.60 0.64 0.55 24 25 24
20 0.58 0.55 0.62 21 20 23
10 0.72 0.75 0.80 23 20 27
0 0.58 0.64 0.58 20 21 19
-10 0.66 0.65 0.61 21 22 21
-20 0.65 0.64 0.58 22 21 22
-30 0.70 0.65 0.69 24 23 25
-40 0.78 0.75 0.75 29 30 27
-50 0.80 0.87 0.86 32 35 28
-60 0.84 0.90 0.80 36 38 -

B xone cpaBHeHUs pacnpeneneHnii 00JI1adHOCTH U anb0en0 ObUTO BBISIBJICHO HATUYHE WX
BBICOKOH TIOJIOKUTETHHON KOPPENSIINY I OKeaHa, €€ MEHBIIINE 3HAUCHUS JIJIsl OKeaHa U CyIU B
LEJIOM U CPaBHUTEIbHO Mallasg Koppensuus JUisl cylmid. Beicokoe 3HaueHue KOppessiiuu Hajl
OoKeaHoM (B cpemHeM 3a roj kodhdunueHt nuneiinoi koppemsiauu r = 0.80) o0ycnoBIeHO TeM,
YTO €r0 MOBEPXHOCTH MPAKTUUECKH OAHOPOIHA U HA BEIMYUHY allbOE10 MOXKET MOBIUATH TOJIBKO
HaMuuue oO0nayHocTU. B MeHblmel cTeneHW Ha anb0eo BIUSET BOJHEHHE, TaK Kak TpU
JIOCTATOYHO OOJIBIIUX pazMepax STYEUKH BIHUSHHUE BOJIH HE3HAYUTEIBHO.

B pabore Tarxke 0000IIalOTCS pe3yiabTaThl aHalW3a paclpeneieHuil anb0eno s
pa3IUYHBIX pailoHOB 3eMJM C €ro BBICOKMMHU 3HaYeHUsIMHU. VcciemnoBaHbl pachpelesieHus
anp0e10 HaJ CIeNYIOIIMMHE paiioHaMu: ['pernanaus, AMa3oHCKass HU3MEHHOCTh, Caxapa, peruoH
BO3HUKHOBEHMS siBJIeHWN Onb-Hunbo u Jla-Huubs, a Takke pervoH ¢ BBICOKOW MYCCOHHOM
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aKTUBHOCTHIO B FOro-BocTtouHoii A3un. B kauecTBe mpumepa Ha puc. 1 MpuUBEACHBI Pe3yabTaThl
JUTS pETHOHA C BBICOKOM MYCCOHHOM akTHBHOCTHIO B FOro-Bocrounoit Asuu (80-130° B.1., 15-40°
c.u.) 1 2010 roga. B Teuenue Témnoro neproa (KOHEI[ BECHBI, JIETO U HAYall0 OCCHH) B JAHHOM
pEruoHe CYIIECTBYET OO0JacTh C BBICOKMMH 3HAUYCHHMSIMU anbbOeno, mocturatommumu 60 % u
cpenuuM 3HadeHuem 35-40 %.
a) HIOHE 2010 0) Zeradps 2010
z A

MupoTa, rpag

&0 a0 100 120 140 &0 a0 100 120 140
Henrora, rpag Honrora, rpan

C s O T [ —— ] ; & 0.
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Puc. 1 Pacnipenenenue cpeqHeMecsIYHbIX BenudnH anbOeno Haa KOro-Bocrounoit Asueit

3UMOY HaJl 3TUM PETUOHOM TaK)Ke HAOJIOIAI0TCS BRICOKHE 3HAUeHHs anboeno (1o 45 %),
HO TOJIbKO B HEOOJIBIIION 00JIacTH ¢ KoopauHaTtamu meHtpa 25° c.ur., 110° B.i1. Ha ocranpHOM
TEPPUTOPUH, T/€ B JIETHHE MECSIbl OblIa 30HA BBICOKMX 3HAYCHUH, 3UMOH anpbemo enBa
nocrturaet 15-25 %, ¢ mokaneHbiMu Makcumymamu 30-35 % (Cxusipos u ap., 2013).

HccnenoBanue BBIOIHEHO Npu (puHaHCOBOW mopnepxke PODU B pamkax HayqyHOTO
npoekta Ne 16 35-00284 mon_a
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INOI'PEBEHHBIE ITOYBbI APXEOJIOI'MYECKNX OB BbEKTOB KAK NICTOYHHMK
MHOOPMAILMM O KJIIMMATE U JIPEBHUX OBIECTBAX BTOPO! ITOJIOBHUHBI
I'OJIOHEHA
JIL.H. [Inexanosa

NHCTUTYT GUBHKO-XUMHUYECKUX B OMOJIOTUYECKUX MpodsieM mouBoBeneHuss PAH

142290, r. [Tymmuao MockoBckoi o01., yi. MacTtuTyTCKas, 2, dianthusl@rambler.ru

PaboThI B 00;1acTH MEXIUCIUTUTMHAPHOTO HAMIPABJICHUS — APXEOJIOTHYECKOr0 TOYBOBEACHHUS
(Hdemxun, 1993; lemkuH u 11p., 1989) Mo3BOJIAIOT HCTIOIB30BaTh HHGOPMAIIHIO, COXPAaHUBITYIOCS
B TIOTpeOEHHBIX TOJ] KypraHaMu MOYBaX, JJIsl BOCCTAHOBIICHUSI MICTOPHH PAa3BUTHS JIAHIIIA(QTOB
(Hdemxun, 1997; Jleprauea, 1997). IlouBeHHO-3BOJIOIIMOHHBIE HCCIIEAOBAHHUS OXBATHIBAIOT
OTPOMHBIN eBpasuiCKuil cTenHoW pernoH oT JlyHas no 3aOaiikanbs. B pasHoil crenenu
pa3paboTaHbl pernOHAIbHBIE KOHLENTYa IbHbIe MOJIETH TOJIOLEHOBON UCTOPUH Pa3BUTHSI IOYB, B
toM uucie g FOxHoro VYpama u otnenbHeix paiionoB Cubupu u Cpemneir Asum.
BocrounoeBponeickuii CTEMHOM apeall B aJeONMOYBEHHOM OTHOIIICHUH M3YYeH 0oJjiee AeTaIbHO
[0 CPaBHEHHUIO C 3alaJHOCHOMPCKUM-CpeqHeasnarckuM. Ha Tepputopuu cTenHoro 3aypaiibs
M3Yy4EeHBI MTaJICOTIOYBHI HEOOIBIIOr0 ynciaa 00bekToB (MBanoB, UepHsHckuid, 1996; ViBaHnoB u 1p.,
2001; Ilnexanosa, 2004; IlnexanoBa [emkun, 2005; Ilnexanosa u np., 2007). Heranuzanuu
TpeOyeT NMarHOCTUKA MajJeOKIMMaTHYECKIX U3MEHEHUI 3aypalibsi Kak B 310Xy OpOH3bI, TaK U B
3MOXY JKEJIEe3HOTO BEKa.

Ha omaum u Te e WM3MEHEHUS KIUMATHUYECKHUX YCIOBUN DKOCHCTEMBI PAa3THMUHBIX
naHnamadToB, a TaKke O0IIecTBa pearupoBajid HEOJIWHAKOBO. BBIJIEIEHO HECKOIbKO THIIOB
peakiuu obmecTBa Ha u3MeHeHue ycioBuil (MBanoB, YepusHckuit, 1996). K Hacrosmemy
BpeMeHu BbIsiBIeHO ([lemkuH, 1984; IlnexanoBa, 2004; MBanoB, UepnsHckwmii, 1996), duto
pa3IMyHBIA COCTaB MOPOJ M CTENEHb JPEHUPOBAHHOCTH TEPPUTOPHH OOYCIOBIMBAIOT PA3HYIO
peakIuio TOoYB Ha OJHM M Te ke u3MeHeHus kinumara (IIpuxompko u np., 2006). s
JPEHUPOBAHHBIX TEPPUTOPUIA FBOTIOLHMS ITOYB MPOTEKAJa 10 OAHOMY TUITY (UepHO3EMHOMY, 100
KaIlITaHOBOMY), U3MEHEHUS TIPOUCXOIUIN Ha ypoBHE noaTuna (lemkun, 1984; Hemkun, 1997),
TOTJa KakK JUIsl HEAPCHUPOBAHHBIX TEPPUTOPUMN, TAKUX KaK HU3KHE TEPpPachl, HA MPOTSHKCHUU
BTOpPOIl MOJIOBUHBI T'OJIOIIEHa OTMEYEHO HEOJIHOKPATHOE YepelOBaHHE IPOLIECCOB 3aCOJICHUS-
pacconenus nouB. OIHY U3 MPUIHH O0JIee SIPKOTO OTPAKEHUS KIMMATHISCKUX KOJICOaHU U X
COXpaHEHMs] B TMOYBaX JOJMHHBIX TUIIOB MECTHOCTEH BO3MOXKHO MpEAIoJjiaraTb B pazHUIIE
CYTOYHOT'O X0J1a TEMIIEpaTyp Ha Bogopaszaenax u B foiunax (Ilmexanona, 2004; [Inexanosa u jp.,
2007; IlnexanoBa, 2010). B cBs3u co cka3aHHBIM IieJb Pa0OTHI 3aKIIOYAETCS B W3YYCHUU
JUHAMHUKU TOYBEHHBIX CBOMCTB B CBSI3U C U3MEHUYHUBOCTHIO KIIUMAaTa.

[TpoBeneHbl UCCIEIOBaHMS MAIEONOYB Pa3HOBO3PACTHBIX aPXEOJOTHUYECKUX MaMITHHUKOB
CTEMHOM 30HBI 3aypalibcKOro miato. [lonoxenne Tepputopun 3aypaibCKoro miaTo B yMEpEHHOM
nosice 3amaJHOCHOMPCKOM 00JacTu oOIpenesseT KOHTUHEHTAIbHOCTh KaK OCHOBHYIO YepTy
coBpeMeHHOro kiaumara. CyliecTBEHHOE BIUSHUE OKa3bIBAIOT aHTHIMKIOHBI (B OCOOEHHOCTHU
Asmuarckuii). MakcuMyMm Temrmeparypsbl gocturaet 3aechk +50°, muaumyM -50°C. Cymma cpenHux
cyrounbsix Temriepatyp Bbime 10°C cocraBmser 1950-2300°. 3a rox Bemagaer 250-330 mm
0CaKoB, 3a BeretanuoHHblid nepuog 130-180 mm. I'maporepmudeckuii kodpdurment 0.8-1.0.
CrnencTBreM XOJIOJHOTO KiMMaTa U ci1a0o0il 3alIMIEHHOCTH CHEroM SIBJISETCS TO, YTO MOYBa
npomep3aer Ha 80-200 cM B 3aBHCHUMOCTHM OT TIPaHYJOMETPUYECKOTO  COCTaBa
(Arpoxnumaruyeckue.., 1977; Arpoxumudeckas, 1968; bopucos, 1948).

B pesynbraTe IMTENBHOTO CTAOMIBHOTO KOHTHHEHTAJIBHOTO PAa3BUTHS BHEIIHUH 0OJIMK
COBPEMEHHOTO pelibeda 3aypaibCKOTO JIaTO OMPEACIISIOT YYAaCTKH IPEBHEH, repepaboTaHHOM B
KaifHO30€ MOBEPXHOCTU — JICHYJAIIMOHHBIC IIOKOJbHBIE pPAaBHUHBI CO CBOWCTBEHHBIM MM
COUYETaHHEM XOJIMHCTBIX PABHUHHBIX YYaCTKOB U MEJIKOCOIOYHHKA. B CTpyKType coBpeMeHHBIX
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CTEMHBIX JAHJIA(TOB BBUICISIOT PENUKTHl paznuuHblx nepuogoB (Hukomae, 1999):
[IAJICOTCHOBBIE  KHUCIIbIE KAOJMHUTOBBIE KOPHI BBIBETPUBAHHUSA, 3aCOJICHHBIE HEOTCHOBBIE
TJIMHUCTBIE TOJIIH, TajJeoruipoMopdHble JaHImadTel 1 OOpealbHbIe PEIUKTHI KIMMAaTHYECKUX
ONTUMYMOB, JIECCOBYIO MEPUIIISALUANBHYIO KOPY BbIBeTpUBaHMs. VH(popManus o rogouneHoBbIX
U3MEHEHMAX KJIMMAaTa 3aIleyvaTyieHa B M0YBax JTOJUHHOTO KOMILJIEKCA.

Bpems coopykeHUs N3y4EeHHBIX KypraHOB OTHOCHUTCS K 3110X€ paHHero xene3a (V B. 10
H.3. 1 IV B. H.3.). [IpoBenieH cpaBHUTENBHBIN aHATN3 MOP(OIOrHYECKUX U XUMUYECKHX CBOMCTB
MOTPEeOCHHBIX M COBPEMEHHBIX (POHOBBIX MOYB. J1JIsI TaIe0oYBEI CaBPOMATCKOTO BpeMeHH (2500
JIET Ha3a/l) XapaKTEPHO BBICOKOE COJEpPKAaHUE TUIICA U JIETKOPAaCTBOPUMBIX coisiel. Hannuue B
[IOYBE TYMYCOBBIX SI3bIKOB  CBHJETEIBCTBYET 00 dIMOXe apuau3allMd M pe3Koi
KOHTUHEHTAJIbHOCTH KiuMata. llouBa, morpeOeHHas mMoJ KOMIUIEKCOM KypraHoB pyoOexka
Mo3IHeCapMaTCKOro-ryHHcKoro BpemeHu (1600 et Hazam) xapakTepu3yeTcss OoibIIei
TYMYCHUPOBAaHHOCTBIO M OONBIIEH OT MOBEPXHOCTH TJIYyOMHOH 3ajeraHus KapOOHAaTHOTO
TOPU30HTA 4YTO SBISETCA CIEACTBUEM T'YMHUAM3ALMU KINMAaTHYECKUX YCJIOBHUM. BbIABICHBI
0COOEHHOCTH HBOJIIOIIMH TIOYB PETHOHA B CBSI3U C IMHAMMKOHN KJIMMaTa Ha MPOTSHKEHUH | ThIC. 110
H.3.- | TBIC. H.D.

COHCOK JUTEPATYPLL:

=

ArpoxsimmaTtnueckue pecypesl Yensounckoit obnactu. JI.: ['mapomereonsznat.1977.151 c.
2. Arpoxumudeckas xapakrepuctuka mouB CCCP. Kazaxcran n YensOunckas obmacts. M.:
Hayxa. 1968. 311 c.

bopucos A.A. Kiiumatet CCCP. M.: Yunenrus. 1948. 224 c.

4. Jlemxun B.A. Hcropus pa3BuTusi MOYB IyCTHIHHO-CTENHOM 30HBI EBpomneiickoil yactu
CCCP B ronouesne // Ucropus pazsutus mouB CCCP B ronounene. [Tymuno. 1984. C. 130-
131

5. Jlemkun B.A. [louBBI CyxuX M MyCTHIHHBIX cTenei Boctounoit EBponbl B npeBHOCTH U
cpenHeBekoBbe. ABToped. auce. a-pa ouoin. Hayk. M.: MI'Y. 1993. 48 c.

6. Jlemxun B.A. [TaneonouBoBenenue u apxeonorus. [Tymmno: ITHI[ PAH. 1997. 213 c.

7. Jemxun B.A., PrickoB I, T'youn C.B. Ilaneonenonoruueckoe u3y4eHUE
apXxeoJornyeckux naMaTHUKOB crenHoi 30HBI // U3Bectuss AH CCCP. Cep. reorpad.
1989. Ne6. C. 40-51.

8. HepraueBa M.U. Apxeomornueckoe nmouBoBenaenue. Horocu6.: Mzn. CO PAH. 1997. 231
c

9. Hsanos U.B., Yepnsackuii C.C. O6mure 3akOHOMEPHOCTH pPa3BUTHUS YepHO3eMOB EBpazun
U 3BOIONIMS YepHO3eMoB 3aypaibs // [louBoBenenue. 1996. Ne 9. C.1045-1055.

10. UBanoB WM.B., IlnexanoBa JI.H., Uuuaroa O.A., Yepnsuckuii C.C., Manaxos /I.B.
[TaneonouBsl ApkanuMcKoOM TonuHBI U Oacceiina p. CaMapbl — HHAMKATOP SKOJIOTHUECKUX
ycioBui B 31moxy OpoH3bl // bpoH30BbIi Bek Bocrounoii EBpormbl: xapakTepucTuka
KYJIbTYp, XPOHOJOIMs M Iepuoausanusa. Marepuansl MEXIyHapOJHOHM Hay4HOU
koH(pepenmmu «K croneruro mepuonmzanuu B.A. ['opoaiioBa GpoH30BOTO BeKa F0KHOU
nonoBuHbl Bocrounoit EBpons». Camapa. 2001. C. 375-384.

11. HukonaeB B.A. Jlanamadts! azuarckux creneit. M.:MI'Y. 1999. 228 c.

12. IlnexanoBa JI.H. IIpuponHo-aHTpOTIOreHHAast BOJIOLMS MOYB PEUHBIX JTOJIUH CTEIHOTO
3aypabsi BO BTOPO# MMoIoBHHE roJiorieHa. Jluc. kana. 6uon. Hayk. M.: MI'Y. 2004. 186 c.

13. ITnexanoBa JI.H. Hekoropsle pe3yabrarsl paboT 1o co3ganuio KpacHol KHHUIM I1O4YB
Yenabunckoii oonactu // Bectuuk Yenl'V. 2010. Ne 8. C. 29-35.

14. TInexaunosa JI.H. [Ipesuue napyumenus B nousax// IIpupoma. 2010. Ne 3. C. 37-43.

15. Ilnexanosa JI.H., Jlemxun B.A.. JIpeBHHE HapyllieHHs MOYBEHHOTO IMOKPOBAa PEUHBIX
JONUH cTermHoro 3aypanbs. // [lousoBenenue. Ne 9, 2005. C. 1102-1111

16. Ilnexanosa JI.H., Jlemxun B.A., 3nanosu4 I'.b. DBofoI1s OYB PEUHBIX JOJWH CTEITHOTO

3aypaibsi BO BTOpoi nosioBuHe rosoneHa. M.: Hayka. 2007. — 236 c.

w

41


http://elibrary.ru/item.asp?id=14931808
http://elibrary.ru/item.asp?id=14931808
http://elibrary.ru/contents.asp?issueid=862292
http://elibrary.ru/contents.asp?issueid=862292&selid=14931808
http://elibrary.ru/item.asp?id=13454575
http://elibrary.ru/contents.asp?issueid=671098
http://elibrary.ru/contents.asp?issueid=671098&selid=13454575

17. Ilpuxogpko B.E., ManaxoBa E.B., Manaxos /I.B., [lnexanosa JI.H., 3axaposa 1O.B.
V3MeHeHrne COCTOSIHHS Tymyca IOYB CTEIHOTO 3aypalibs B 3allOBEIHOM pPEKUME //
Bectauk Mockosckoro yuusepcurera. Cepust 17: ITousosenenue. 2006. Ne 3. C. 10-17.

42


http://elibrary.ru/contents.asp?titleid=8380

I'OJIOBOE 1 CE30HHOE VBJIAXXKHEHHME BOCTOYHO-EBPOITEMCKOM PABHUHEI B
XX-OM - HAYAIJIE XXI-T'O BB. B YCJIOBUAX MEHAIOIIEI'OCA KIIMMATA
E.A. Yepenxosa
Wucturyt reorpadpuu PAH, P®, 109017 Mocksa, CTapoMOHETHBIH TIep., 29,
Icherenkova@marketresearch.ru

AHOMaJIMU TEMIIEPATYPhI MOBEPXHOCTH CEBEPHOM YaCTH ATIAHTUUYECKOTO OK€aHa UTPAIOT
BaXHYIO POJIb B JOPMUPOBAHUM aHOMAJIUH KIMMAaTa Ha TePPUTOpUU EBPOIIBI HA IECATUIIETHEM U
MEXICCATUICTHEM BpEMEHHOM MacmiTabe. lccnemoBanne mpoCTpaHCTBEHHOW M BPEMEHHOU
CTPYKTYPBhl CBSI3M MHOTOJICTHUX HW3MEHEHM 3MMHUX OCAJKOB Ha Tepputopuu EBpombl ¢
U3MEHEHUSAMU aTMOC(HEPHOUN MUPKYJSAIUA U TeMITepaTypbl moBepxHOCTH CeBepHON ATIAaHTHKU
BO BTOpOM mojoBHHEe XX-ro — Hayasle XXI-ro Beka BBISIBUWIIO CYIIECTBEHHbIN BKiax CeBepo-
ATIaHTHYECKOTO KOJIeOaHUs M ATIAaHTUYECKON MYJIbTHIEKAIHON OCIIMIIISIIMN B UX COBMECTHYIO
n3mMeHunBOCTH (UepenkoBa, Cemenos, 2017).

Iens manHOM pabOTHI COCTOUT B HCCIICIOBAHNN PETHOHAIBHBIX OCOOCHHOCTEH N3MEHEHUS
TOJI0BOTO U CE30HHOIO yBIIakHEeHUs BocrouHo-EBponeiickoi paBHUHBI B XX-0M — Hayaine XXI-
ro BB. M HX CBSI3M C AHOMAIMSAMHU TEMIEpaTypbl MOBEpXHOCTH CeBepHOW ATIAHTHKU H
W3MEHEHUSMHU KPYITHOMACIITA0OHOU ITUPKYIISIIUU aTMOC(HEPHI.

Marepuansl u MeToabl. VccinenoBanue yBinaxxHeHus Boctouno-EBponelickoil paBHUHBI
(BEP) BbITIOJIHEHO Ha OCHOBE aHAIN3a CPETHEMECSIHBIX CYMM OCaJIKOB U3 apxuBa aaHHbx CRU
TS3.21 (Climatic Research Unit) Yuusepcutera Bocrounoit Aurmuum (Harris et al., 2013).
l'onoBble M CE30HHBIE HW3MEHEHHUS OCAJKOB pPAacCMAaTPUBAINCHh B IEPUOJBI Pa3IMYHOIO
tepmudeckoro coctosiHusi CeBepHort Atnantuku (CA). Ha ocHOBe MaHHBIX CpeaHEMECSYHBIX
TEMIIEPATyp MOBEPXHOCTH okeaHa B CA ¢ MpocTpaHCTBEHHBIM paspemieHueM 1° x 1° u3 apxusa
Ileatpa Tamnes Mereocnyx6sl Bemukoopuranuu, HadISST1.1 (Rayner et al., 2003) «x
HOJIOXKHUTENBHBIM (WK TetuibiM) dazam CA ObutH OTHeceHBI neproabl 1926-1962 rr. u ¢ 1995-
2012 rr., a k orpunarensHoil (wm xonoauoi) daze CA — mepuon 1963-1994 rr. [lnst oneHku
CBSI3U OCAJIKOB C OCHOBHBIMH MOJAMHU U3MEHYMBOCTU IIUPKYIALUU aTMOC(Ephl BHETPOITMYECKON
30HbI CeBEepHOTO MOJyHIapus HCHOJIB30BATNCh HWHIEKCH KPYMHOMAcHITaOHON LMPKYIALNH,
NOJIyYEeHHBIE TIOCPEACTBOM PA3JIOKEHHUsS HAa €CTeCTBEHHBIE opToroHaibHble ¢pyHkuuu (Empirical
Orthogonal Functions, EOF) mons BeicoTsl reonotenimana 500 rlla CeBepHoro momymapus
(Barnston and Livezey, 1987).

Pe3yabTaThl. B cpennem 3a ron u 3umoit B ey ¢azy CA B mepuon 1995-2012 rr.
HanOoJiee CYIIECTBEHHBIM 10 CPABHEHHUIO C MPEABLAYIIEH XOJIOIHOM ee (a3oi ObUIO 3HAUNMOE
yBEeJIMYEHUE CyMMapHbIX ocankoB (Ha 15-20%) Ha ceBepo-3amane BEP. Bmecrte ¢ Tem, MOXHO
CKa3aTh, YTO POCT CPEIHUX 32 MEPHOJI 3MMHUX OCAJKOB B 0003HAUEHHOM pErnoHe HaOIoAamCs U
B nepuro 1926-1962 rr., u B 1963-1994 rr.

BecHoii, neTom 1 oceHbio B 00a epruoaa 6oiee terioit CA 1mo cpaBHEHHUIO ¢ IEPUOOM €¢
0ojiee XOJIOAHOTO COCTOSIHUSL OBLJIO BBISBJICHO PErMOHAIBHOE CXOJCTBO IMPOCTPAHCTBEHHOI'O
pacnipenenenusi ocankoB Ha BEP. Tak, BecHoil B nepuoas! temibix a3 CA B nenom na BEP
HaOII0AJIOCh 0OJIbIIIee KOTMYECTBO OCAKOB, YEM B TIEPHUOJ] XOJIOIHOM ee (a3bl (pUCYHKH a U 0).
Haubonpimmii pocT BECEHHIX 0CaaKOB HaOI0JaNICs B IIEHTPE U HA oro-BocToke BEP u cocraBmin
B cpeaHeM 5% B nepuon 1926-1962 rr. u 15% B 1995-2012 rr. B netHuii ce30H 06e Temuibie (asbl
CA acconMpoBajKCh ¢ 1e(HUIIUTOM JIETHUX OCAJIKOB IMPaKTU4YeCcKu Ha Bcel Tepputopuu BEP no
CpPaBHEHUIO ¢ X0JIOAHOM (azoii. HanbobIiee 3HaunMoe MOHMKEHNE JISTHUX CYMMapHBIX OCaIKOB
Ha0JII01aJ7I0Ch Ha FOT0-BOCTOKE TEPPUTOPUH M COCTABUIIO B cpeaHeM 5% B nepuox 1926-1962 rr.
n 10% B 1995-2012 rr. Ocenpto B 06¢ Teruibie a3zl CA B 3amaiHON YacTHU M Ha CEBEPO-3arajie
BEP oGHapy>keHbI coriiacoBaHHbIE 00JIACTH YMEHBIICHHUS OCEHHUX OCAIKOB.

CornacoBaHHOCTh MPOCTPAHCTBEHHOI'O PACHPEACIICHUS] U3MEHEHUN CE30HHBIX OCA/IKOB
(BECHOIA, JIETOM M OCEHBIO) B paCCMOTPEHHBIE Teruible (a3bl CA sSBIsIETCS CASICTBHEM X OTKIIMKA
Ha CXOJHbIEC U3MEHEHUSI KpyITHOMAacIITabHOM aTMocdepHoit upKysiuy CeBepHOro noayuapus.
CxoacTBo OOHapYKMBAETCS B MPOCTPAHCTBEHHOW CTPYKTypEe Kak IOJIeH JIaBICHUS HAa ypOBHE
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Mopsi B AminanTuko-EBpomneiickom cektope B Teruible ¢a3zel CA, Tak U TOJIeH BBICOTHI
reonorennuana S00rlla. Kpome Toro 661710 ycTaHOBIICHO, YTO TIOBTOPSEMOCTh IICHTPOB IIUKJIOHOB
Hajx BEP BecHoi B cpeaneM Oblia Bblme B nepuosl Oonee temioil CA (pUCyHOK B), a JIETOM U

OCEHBIO B aHAJOTMYHBIE TIEPUOJIBI IIOBTOPSIEMOCTh IIEHTPOB ITUKIOHOB HAJ TOW YKe TePPUTOPHEH
B CpeHEM ObLIa MEHBIIIE.
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Puc.1l. M3meHenune BeceHHnx ocaakoB (%) Ha Tepputopuu EBporsl (Bkiouass BEP) BecHoii B
nepuop 1926-1962 rr. (a) u 1995-2012 rr. (6) mo cpaBHeHUto ¢ 1963-1994 rr. (cTaTHCTUYECKH
3HAYUMbIE U3MEHEHHUS [TOKa3aHbl TOYKAMH), a TAK)KEe CyMMapHas MOBTOPSEMOCTb LIEHTPOB
YCTOMUMBBIX IIMKJIOHOB (HH) BecHOM Hag BEP B nepuon 1926-2012 rr. (B) ¥ U3MEHECHUS
ungekca Scand B BeceHnue mecsnbl B mepuoa 1950-2015 rr. (1).

Brnusane CA Ha nu3meHeHus1 KpynHomaciTabHoi arMmocheproi nupkymsiiuu CeBepHOTO
MOJNTyIIApHsl ACCOLMUPYETCS C aKTUBM3amuend B mepuoj Oonee xomomHoit CA konebaHuid
pEerMoHaNbHBIX LIEHTPOB JAeHCcTBUS aTMOocdepsl ¢ IeHTpoM HajJ CkaHIUHABUEH U ¢ IEHTpaMU Haj
BocTO4HOM uyacTeto CA u eBpomelickoll yacTbio Poccum, XapakTepusyeMbIX MHJIEKCaMU
atMocdepnoit mupkymsanun Scand m EAWR  coorBerctBenHo. Hambombiiee BausHHE Ha
MPOCTPAHCTBEHHOE pacmpeseneHue ocankoB BecHor Ha BEP B mpotuBomonoxxubeie ¢aszer CA
OKa3bIBAIOT IIEHTPHI JAeHCTBUA aTMocdepsl ¢ nieHTpoM Haa CkanauHaBuei. Tak, B mepuoxa 1963-
1994 rr. HaOmonanoch MPEBHINIEHUE MOYTH B J[Ba pa3a CyMMAapHOW MHTEHCHMBHOCTH WHJEKCa
Scand B ero mooKKUTENBHOM (ha3e Hal €ro HHTEHCHBHOCTBIO B OTPHIIATEIILHOM (a3e (PUCYHOK T).
BwMmecte ¢ TeM, mpocTpaHcTBEeHHast CTpyKTypa ocaakoB Ha BEP netom u ocenbio opmupyercs B
OCHOBHOM I10/T BJIUSTHUEM W3MEHEHUH KOJIeOaHMI IICHTPOB AeHCTBUS aTMOC(hEphbl HaJl BOCTOYHON
yacTbto CA u eBponeiickoil yactbro Poccun.

Takum 006pa3oM, aHOMaJIMK TEMIIEPATYPHI IOBEPXHOCTH CEBEPHOM YaCTH ATIAHTHYECKOTO
OK€aHa OKa3bIBAJIM BIUSHUE HA JIOJTONEPHOIHBIE U3MEHEHHUSI TOJIOBBIX U CE30HHBIX OCAJKOB HA
tepputopun Boctouno-EBponeiickoir paBHuHBI B XX-0M — Hadaje XXI-ro Beka mocpeacTBoM

U3MEHEeHMs KpyImHoMacIuTabHo# atMochepHoil nupkymsiuuu CeBepHOTO MoTyIapusl.
COHCOK JUTEPATYPLL:

Yepenkosa E.A., Cemenos B.A. 2017. CB43b 3MMHUX 0CaJKOB Ha TeppuTopuu EBpOIBI C
M3MEHEHHSIMU JICIOBUTOCTH ApKTUYECKOro OacceifHa, TemmepaTypsl OKeaHa M aTMOC(EpHOH
UPKYJSIIKAU. — MeTeopoiorust ¥ TUAPOJIOTHs. (B IIeYaTH)
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KJIMMATUYECKA I XAPAKTEPUCTHUKA COBBITUI ITIPUBEPEXXHOI'O AIIBEJJIMHI A
B YEPHOM MOPE IT0 TJAHHBIM CETY MOPCKHWX BEPEI'OBBIX CTAHIIUI
HABJIIOJIEHUN
B.IT. Escmuenees V2, B.A. Haymoea ¥, H.®. Kupunenxo

1) CeBacTomombCKuii LEHTP 110 THAPOMETEOPOTIOTHH 1 MOHHTOPHHTY OKPYIKAIOMIEH CpeIbl,
P®, 299011, r. CeBacromouib, yi. CoBerckas, a. 61, vald_e@rambler.ru

2 ®I'AOY «CeBacTONOIbCKUIA TOCYJapCTBEHHBII HHCTUTYTY,
P®, 299053, r.CeBacTomnoiib, yia. YHUBEpCUTETCKAsA, 33

1

[TpuOpekHBIIl  amBEITMHT  OKa3blBaeT CYIIECTBEHHOE BJIHMSHHE HAa  IPOIECCHI,
MPOUCXOSAIINE B MOpE, a TAKXKE Ha MOPCKYIO SKOCUCTEMY BCIJIEJICTBUE COMPOBOXAAIOIIETO ATO
coObITHE O0OTalIeH!s BOJI OMOTEHHBIMH dJIEMEHTAMH M CO3aHUs O0TaToi MUTATELHON CPEeIbL.
['maBHBIM HMHCTPYMEHTOM H3y4Y€HHUsl amBeUIMHra (OCOOEHHO B OTPBITOM MOpE) SBISETCS
CIIYTHUKOBOE 30HJIMPOBAHUE MOBEPXHOCTH MOpeH U okeaHOB. OJIHAKO OTPaHUYEHHBIN Mepuos
JOCTYMHOW CITyTHHUKOBOM HMH(pOpMAlMi HE IMO3BOJISIET JaTh MOJHOLEHHYIO KIMMaTHYECKYIO
XapaKTEPUCTUKY ITUM COOBITUSM. ATTbTEPHATUBHBIM UCTOYHHUKOM HH(POPMAITUHU 00 arBeITMHTaX,
Mo KpaitHel Mepe, B MpUOPEKHOU 30HE MOTYT CIY)KUTh JIaHHBIE MHOTOJICTHUX HAOIIOIECHUN 3a
TEMIIepaTypoil BOABI U BETPOM Ha CETH MOPCKUX OEpEeroBBIX CTAaHIMI U MOCTOB. B HacTosmiei
paboTe JaHa KIMMaTHYecKas XapaKTepHUCTUKA alBeJUIMHIOB B MPUOpPEKHOM 30He UepHOTro Mops
3a nepuof 1936-2013 rr. mo 1aHHBIM MOPCKOI OEperoBoii ceTu.

OcHoBHas mpobsieMa, ¢ KOTOPOM CTAIKWBAIOTCS MCCIIEAOBATENN MPU TaKOW MOCTaHOBKE
3a/1a4u, SBISETCS OOBEKTUBHOE BBIJCIICHUE AllBEJUIMHTOBBIX COOBITHIA (Ha ()OHE MHOTOJIETHHX
TPEHJOB M CE30HHBIX KojieOaHuWi). B Hacrosmel paboTe mpemioxkeHa cxema OOBEKTHBHOTO
BBIJICJIEHUS] COOBITHI CHHONTHYECKOTO MacmiTaba (<3-7 CyTOK) U3 TMAPOMETEOPOIOrMYECKHX
pAI0B, BKJIOYas anBeUIMHTH. Cxema OCHOBaHAa Ha NMPUMEHEHHWH HOBOTO aJalTHUBHOIO METOAA
pa3lioKEHUsT BPEMEHHOIO psja Ha 3MOUpHYecKue Moabl. J[aHbl CTATUCTUYECKHE OLEHKHU
apaMeTpoB pacHpelielieHus] XapaKTEepPUCTUK AaNBeJUIMHTOBBIX COOBITHM (MHTEHCUBHOCTb,
IPOIOJDKUTEIBHOCTh M TIOBTOPSIEMOCTH), 0C000€ BHUMAHHE Y/IEICHO SKCTPEMabHBIM 00JacTIM
pacnpeneneHuid. BoblsiBIeHbl OCHOBHBIE BpEeMEHHBbIE MacIITaObl MHOTOJIETHEH H3MEHUYHMBOCTH
MapaMeTpoB aNBEJUIMHTOB M WX COTJIACOBAHHOCTH C KPYMHOMACIITAOHBIMU MpolleccaMu B
CUCTeMe OKeaH-aTMocdepa.

JIOTIOJTHUTETHHBIM TTYHKTOM HCCJICIOBAHMS CTaja CpPaBHUTENbHAS XapaKTepUCTUKA
MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpPhI THAPOONTUYECKUX IMapaMeTPOB MOBEPXHOCTH MOPs
(comepkanue xymopodpmiaa a, KOIPPHUIMEHT OOpaTHOrO paccesHUs YacTHLIaMU U
(OTOCUHTETHYECKH AaKTUBHAs paaualus), OOYCIOBJICHHAS AamnBEJUIMHTOBBIMU COOBITHSMHU B
COBPEMEHHBIN KIMMaTH4YeCKUu nepuoji. ICTOYHUKOM JAaHHBIX O THMAPOONTUYECKUX MapameTpax
COCTOSIHHSI CITY>KWJIM CITYTHHKOBBIEC JaHHbIE 3a nepuon 1997-2013, npeacTaBieHHbIE B €IMHOMN
CETKE MPOCTPAHCTBEHHOI'O pa3pelieHus ~4 KM U JIOCTYNHbIE /Jisi CKAuMBaHUS Ha caiTe
www.globcolour.info. BeeacTBrie Haauuns ydacTKOB MOTEPAHHON HHGOPMAIIUHU, CITyTHHKOBBIC
MacCcuBbl OBUIM IpeaBapuTeNbHO BoccTaHOBiIeHBl MerogoM DINEOF, ocHoBanHOM Ha
ncnoiib3oBanuu DOD-pa3noKeHus.

Pabota BbImonHeHa npu 4yacTuuHo# nmojnepxke PODHU B pamkax HayqyHOro mpoekra Ne
16-35-00466.
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OLIEHKA KJIMMATUYECKHX U3MEHEHUI B APKTHKE B XXI CTOJIETUN HA
OCHOBE KOMBMHNPOBAHHOI'O CLIEHAPUA
T.H. Hanun|P, HA. Juanckui®, H.B. Conomonosa®, A.B. I'vcee?™, T.FO. Bopyuanxuna®
YUucTHTyT BomHBIX Ipo6ieM PAH,
P®, 119333, r. Mockga, yi. ['yOkuna, 3; _iren@mail.ru
2VHCTHTYT BBIYMCITHTENbHON MaTeMaTiki PAH,
P®, 119333, r. Mockga, yi. ['yokuna, 8; nikolay.diansky@gmail.com
3l ocynapcTBeHHbIi Okeanorpapuyecknii nactutyt um. H.H. 3yGosa,
P®, 119034, r. Mocksa, Kponotkunckuit niep., 6
“MucTutyT okeanonoruu uM. ILIT. Ilupmosa PAH
P®, 117997, r. MockBa, HaxumoBckuii mpocmekT, 36

B mocnennee Bpemsi 3aMETHO MOBBICHIICS HHTEpeC K APKTHKe OJaroaapsi mpoucXosSIIuM
B 3TOM PETHOHE OBICTPHIM HM3MEHEHUSM KJIMMaTa, a TakKe IMPOrHO3aM, YKa3bIBAIOIIMM Ha Tak
HA3bIBAEMOE TOJISIPHOE YCUJICHHE TIIO0ATLHOTO TOTEIUICHUS Ha TpoTshkeHuu Bcero XXI Beka
(Bekryaev et al., 2010). BeiBos! oTaenbubix myonukanuii (Lenton et al., 2008) cBuaeTensCTByIOT,
YTO KJIMMATUYECKUE U3MEHEHUSI B APKTHKE IOCTUTIIA TOPOTOBOI'0 3HAYEHUS, IPU KOTOPOM MOTYT
MPOUCXOIUTH HEOOpaTUMbIE MPOIIECCHI, U CIEAYET OXKUAATH B TPSAYIIHNE ACCITUICTUS MOTHOTO
TasiHUS JIbJIa B JIETHUH CE30H.

Baxneiimas 0coO€HHOCTh KJIMMaTa APKTUKH B IIPOIIEIIIEM CTOJIETHN — HEOTHOKPATHBIE
ero u3MeHenus. B rimo6ansHOM KiuMaTe HabmoAamuch nepuoasl norerienus (1915 — 1949 rr. u
1971 — no u.B.) u nepuoa noxonoganus (1950 — 1970 rr.), koTopbie B ApKTHKE, IO CPABHEHHIO C
JIPYrUMHU IIUPOTAMH, TPOSBISIFOTCS CUiibHee. JTH kiumarnueckue konebanus ([lanwmn, 2009;
[Tanun u ap., 2009, 2015; [Nanun, duanckuii, 2015; Cemenon, 2008) He BOCTIPOU3BOAATCS MPHU
MOJICJIMPOBAHUU C UCTIOJIB30BAHUEM MOJIeNel 3eMHoM cucteMbl u3 cnucka MI'OUK, ocHoBaHHBIX
Ha COBMECTHBIX MOJEIAX oOmiei upkymsauun armocdepsl u okeana (IPCC, 2013), 3a
uckmoyenueM ¢panimysckoii Mmogend CNRM-CM5 (Météo-France/CNRS and CERFACS) wu
HeMmenkoi moaenu B 1ByX Bepcusx MPI-ESM-MR, MPI-ESM-LR (Moxos, 2015; MoxoB u ap.,
2016). [lanHbIC U3MEPEHUN U PEKOHCTPYKILIUI TEMIIEpaTyphl B ceBepHOU nossipHoii 30He ([TanuH,
2009) cBHUIETETBCTBYIOT O 3HAYMTEIBHOM BKJIaJe IUKIWYECKHX (okoso 60 neT) u3MeHeHu
Temneparypbsl B Apkruueckuil knmumar. B (Anekcees, 2015; Moxos, 2015) ormedaercs, 4To BO
BHYTPUBEKOBBIX TEMIIEPATYPHBIX PErHOHAIBHBIX (B 4YacTHOCTH, B (CeBepHOU ATIAHTHUKE U
ATJIAHTUYECKOM CEKTOpe APKTHUKH), TMONYIIAPHBIX M TIOOAIBHBIX H3MEHEHUSX, a TaKXkKe B
M3MEHEHHUSAX JIEeIOBUTOCTU apKTUYECKUX MOpPEH 3HAYMMO MPOSIBISIOTCS BapHallMH C MEPUOAOM
OKOJIO 6 JECATUIETHN — OHU XapaKTEepHBI JUI ATIAHTUYECKOW MYJIbTUIIEKAJAHOW OCHWLISLIUN
(AMO), B cBOIO 0Ouepe/ib, CBI3aHHOM ¢ TEPMOXATMHHON HUPKYJIAIHEH okeana. Takoe moBeaeHne
KIIMMAaTUYECKUX W3MEHEHHM, MPOU3OLIEAIINX 32 IMOCIEAHUE MOJATOpa Beka, no3posmwio [.H.
[Tanuny (2009) mpeasioKUTh MPOCTYIO AMMPOKCUMAIINIO KIUMATHIECKUX U3MEHEHH Ha OCHOBE
KOMITO3UIIUH “TIAPHUKOBOT0** U “LUKIINUEcKOro” 3(h(ekToB. 37ech o1 MapHUKOBBIM U3MEHEHHEM
KJIUMaTa TMOApPa3yMEeBalOTCAd KIMMAaTUYECKHE W3MEHEHHUsS, BbI3BaHHbIE BHEIIHUMHU (aKTOpaMu
AQHTPONIOTEHHOTO WJIM €CTECTBEHHOTO (M3BEPIKEHHUs BYJIKAHOB, HW3MEHEHHE COJIHCYHOU
MOCTOSIHHOM U T.1I.) Xapaktepa. B cBoio ouepenb Mo MUKINYECKUMH WU3MEHEHUSAMHU KiuMaTa —
COOCTBEHHBIE KOJICOaHHs B COBMECTHOU cucTeMe aTMocdepa-okean-cyimia. [Ipu 3ToM monaranocs,
YTO TJIaBHAs 4YacTOTa HamOojee CUIbHBIX LUKIWYHBIX KOJEOAHWH KIMMaTa COOTBETCTBYET
nepuoay konebanuii B 60 JieT, a MapHUKOBBIC U3MEHEHUSI KJIIMMAaTa OMPEIEISIFOTCS JTHHEHHBIM
tpeHaoMm. [loka3zaHo, 4To akTMBH3aIus TasHue Jbaa B Apktuke B 70-¢ — 90-e rr. XX cronerus
CBSI3aHO C U3BMEHUYUBOCTHIO HHAEKCOB AMO U MHTEHCUBHOCTU ATIaHTHYECKOW MEpUINOHAIBHON
nupkyasauu. [locnennuii oTpaxaer KIMMAaTUYECKUE N3MEHEHHUS B MIOTOKE TerJia ¢ TOBEPXHOCTHU
CeBepHoil ATIaHTUKHU B aTMOc(epy B CPEIHUX LIMPOTAX.

[Ipemnoxen KOMOWHHMPOBAHHBIH CIIEHApUN OIEHOK KJIUMATHYECKUX HW3MEHEHUH,
0a3upyroLMiics Ha KOMIO3HUIMHY “TIAPHUKOBOTO U “IIUKINYecKoro” adgdextoB. Ha ocHoBe 3TOTO
OBLJT MOCTPOEH MPOTHO3 MPUIOBEPXHOCTHBIX XapaKTEPUCTHK LUPKYISILIUKU aTMOC(ephl Ha TEPUOT
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2010-2071 rr. mo mauubiM 1948-2009 rr. u3 6a3er CORE (Datasets for Common Ocean-ice
Reference experiments) 3a 1948-2009 rr. (Large, Yeager, 2009). Vcnomap3ys 3TH JaHHBIC ObLI
MPOBEJICH MPOTHOCTUYECKUI IKCIIEPUMEHT C MOJIEIbI0 001mel mupkynsanuu okeana INMOM mno
BOCIPOM3BEICHUIO TEPMOXATMHHOM LUPKYISALUUA U MOPCKOTO JibJla B ATJIIAHTUYECKOM U
CeBepaom JlemoButom oxeanax Ha mnepuon 2010-2071 rr. IlpoBeneHo wuccienoBaHue
B3aUMOCBSI3EH MEXAY KIMMaTHYEeCKUMHU TporieccaMu CeBepHOW ATIAHTUKUA U APKTHUKH. DTOT
MOAXO0/ O3BOJISIET OMKUCHIBATH HE TOJIBKO POCT TEMIEPATYPbI, BHI3BAHHBIN AMUCCHEN TAPHUKOBBIX
razoB, HO ¥ U3MEHUYMBOCTh KJIMMaTa (B YaCTHOCTH HabOmtomaBiieecs roxojomanue B 1950-x —
1970-x rr.). IlpennoxeHHbI KOMOMHHUPOBAaHHBINA CIICHApUNA KIUMATUYECKHX W3MEHEHUH
MOKAa3bIBa€T BO3MOXKHOE TOXOJIOAaHHE B ApPKTHKE U COOTBETCTBYIOUIEE CHIDKEHUE
IPOIOJDKUTEILHOCTH HABUTAIIMOHHOTO eproa CeBepHOro MOpCKOro myTu B Onmxaiimme 15-20
JIeT.

OcHoBHast yacTh pabOTHI BEINOJIHEHA ITpH (hrHAHCOBOM noaep:xkke PODU, rpanter Nel 5-
05-03127, 15-05-07539, 16-05-00534.
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POJIb BYJIKAHUYECKOI'O ASPO30JIA B USMEHEHWHN KIIMMATA U
OKPYXAIOIIEN CPEJIbI 3A TIOCJIEHHUE 2000 JIET
U.U. bopzenkosa
l'ocynapcrBenHslii ['naponornyeckuii MHCTUTYT,

P®, 199053, r.Cankr-IlerepOypr, 2-s munus B.O., 1. 23, irena_borzen@mail.ru

B crparocdepe MOCTOSIHHO MPHCYTCTBYET ONPEACICHHOE KOJIMYECTBO TIa3000pa3HBIX
BemecTB, (Gopmupyromux ¢GoHOBBINM cTpaTochepHbiid adpo3oiubHbd cioil (CAC). OcHOBHBIC
UCTOYHUKHU MOCTYNAIOIIUX B CTpaTocdepy ra3oB UMEIOT KaK €CTECTBEHHOE, TaK U aHTPOIIOI'€HHOE
INPOMCXOXKACHUE: W3BEP)KCHUSI BYJIKAHOB B3PBIBHOTO THIA, pa3J0KEHUE OPraHUYECKOro
BEILIECTBA, MPOAYKTHI TOPEHUsI HE(TH, ra3a W yIiis, BBIXJOIHBIC I'a3bl BHICOTHOM aBuarmu. M3
BCEX BYJIKAHMYECKUX Ta3oB Haubojee BaxHylo poib B (opmupoBanun CAC wurparor
cepocoaepskamue ra3sl (SO2,H2S,CS2,COS). Iocne MOIHBIX ¥ KaTacTpOYUUECKUX U3BEPKEHUN
B3PBIBHOTO THITa KOHIICHTpanus adpo30iisi B CAC MOXET yBEIUYUTHCS Ha MOPSAOK BETUUUHBI U
6osee o cpaBHeHMIO ¢ (hoHOBOM (Bbynbiko, 1985; bopsenkosa u ap., 2011a u 6, 2012; U3pasnb u
ap., 2007).

[IpoaykThl W3BEp)KEHUS BYJIKAHOB IUIMHMAHCKOTO M YJIbTPAIJIMAHCKOTO THIIOB
JOCTaBJISIIOT TOPSIYME Ta3bl U TOHKUM BYJIIKAaHMUYECKU TMEMneN HEMOCPEACTBEHHO B cTpaTocdepy,
dbopmupyst CAC, KOTOpBIM OKa3bIBaeT MPSMOE BO3JICHCTBHE Ha MPHUXOIAIIYIO COJTHECUHYIO
paauaIuio U Ha TeMneparypy y 3eMHoi nosepxnoctu (byasiko,1985; bop3zenkora u ap., 20110).
OTOT MeXaHU3M MOXKET OBITh MCIIOJIb30BaH B KayeCcTBE CIOCO0a BO3ACWCTBUS HA COBPEMEHHBIN
KJIMMAT ITyTeM BBEJCHUS B HIDKHIOIO cTpaTochepy (12-20 kM) MENTKOAMCIIEPCHBIX a3pO30JIbHBIX
Cynb(aTHBIX YaCTHIl, YTO IO3BOJHUT CHHU3UTH TEeMIepaTypy Tpomocdepbl Ha HEoOX0IuMoe
KonuuecTBO rpaxycoB (bynbiko, 1985; U3pasns u ap., 2007).

OpnnHako, BIUSHHUE OTIETBHOTO, JaXKe CPABHUTEIBHO CUIIbHOTO U3BEPIKEHUS, ITPOI0KACTCS
He Oosee 4-5 JeT U HE MOXXET KapJMHAJIHHO M3MEHUTH TPEH] MOJIYIIAPHON MM TI00abHON
Temneparypbl. bonee nauTenbHbI 3QQeKT HA BEMUYHHY TT00aThHONW TEMIEPaTyphl OKa3bIBAET
cepusi BYJKAHMYECKHUX W3BEPKEHUN B3PBIBHOTO THIA, B PE3YJIbTATE KOTOPBIX B TEUYEHUE
HECKOJIbKUX JIET MOIJIEPAKUBAECTCS BEICOKHI YpoBeHb KOHIIeHTpaunu CAC 1 Kak CIECTBUE 3TOTO
— JUINTEJIBHOE CHUKEHHE MPUXOSIIEH COTHEYHON pagualiy U TEMIIEpATypbl BO31yXa y 3€MHOMI
MOBEPXHOCTU. Takue u3MeHeHus TeMIepaTypbsl HEOJHOKPATHO UMEIM MECTO B MPOLUIOM, O YEM
CBUJICTENLCTBYIOT HcTOpuueckue nannbie (bop3enkosa u ap. 2011a u 6; bopzenkosa, 2012).

ComnocTaBiieHHE €KEroIHbIX JaHHBIX O KOJIEOAHUAX TEeMIIEpaTypbl BHETPOIIMYECKOM 4acTH
CEBEPHOI0 TMONYIIAPHsI C €XKETroJHbIMU TaHHBIMU O KOoHIEeHTpauuu CAC, NMOJy4eHHBIX IyTeM
BBIJIEJIEHUS KMCJIOTHOI'O CUTHAJIA B CJIOSIX JIEAHUKOBBIX KEPHOB, 10KA3aJ10, YTO KPAaTKOBPEMEHHbIE
(mopsinka 10-12 ner) ¢rokTyanuu TeMreparypsl ceBepHOro nonaymapus 3a nociegaue 1000 ner
ObUIM CBsI3aHBl C MOUIHBIMH HW3BEP)KEHHSIMHM B3PBIBHOTO THIA HJIM C CEpHEeN MOIOOHBIX
u3Bepxkenuit (bopsenkosa u jap., 2011a u 6; bop3enkosa, 2012).

3a mocnennue 3-4 rojga Ha OCHOBE aHaiaM3a HOBBIX KepHOB u3 ['pernanauu (NEEM S1),
Banagnoit Anrtapktunel (WAIS Divide) u yToyHeHHs JaHHBIX MO KepHy u3 BocrouHoi
AHTapKTUIBI, IPUBEICHHBIX K HOBOW BPEMCHHOH IIKale HAa OCHOBE CHHXPOHM3AIMU JaHHBIX
I'pennanackux kepHoB (NGRIP, GRIP, GISP2, Dye-3 u nap.), moiaydeHbl HOBBIC JTaHHBIE O
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KOHIIEHTpaluu Byakanudeckoro asposons B CAC 3a nmocieaaue 2000 met (Clausen et al., 2012;
Sigl et al., 2013; Sun et al., 2014).

HoBble exeromnpie maHHble 00 WM3MEHEHHH TEMIIEpaTyphl BHETPONMYECKOH YaCTH
cesepHoro mnonymapus (30°-90° c.m.) 3a mocnegnue 2000 7neT, MONTydYEeHHbIE HAa OCHOBE
000011eHNsT TeHAPOKIMMATHYECKOW MH(OpMAIIMK U3 Pa3HBIX PaliOHOB CEBEPHOTO MOIYIIAPHS,
MIO3BOJISIOT BBITMOJIHUTH HOBBIHM aHAIN3 U3MEHEHUH TEMIIepaTyphbl BO3AyXa CEBEPHOTO MOJIyIIApHUs
3a atot nepuoy (Baillie, McAneney, 2015; Esper et al., Xing et al., 2016).

Ananu3 HOBOW HH(OpMAnMM TO3BOJMI 3HAUYUTEIBHO YTOYHHTH KaKk JaTHPOBKH
BYJKaHUYECKUX W3BEP)KEHUH, Tak M O0O0bEMBbl BBIOPOCOB BYIKaHHYECKOTO MaTepuana B
ctpatocdepy. [lonydensl yToUHEeHHBIE OIIEHKH BEIOPOCOB KaK JJIsl U3BECTHBIX paHee N3BEPKEHHIH,
TaK ¥ JUIs HOBBIX M3BEPXKCHMIM, HE BBIABICHHBIX Ha NPEAIIECTBYIOIUX 3anucax. Kpome Toro,
NoJydeHa He3aBucuMas HHQopManuss 00 5SKOJIOTMYECKMX M COLUAIbHO-?)KOHOMHMUYECKUX
HOCJEICTBHUIX MOUIHBIX ¥ KaTaCTPOPUUECKUX U3BEPIKEHUSX 32 ITOT NEPHUO.

AHanu3 JaHHBIX [OKa3ajl, YTO MepBOoe Haubojiee 3HAYUTENIHbHOE MOXOJIOAAHHE B Hayale
Harei 3pbl (U3BecTHOE, Kak «PomaHckoe moxosonanue») B cepeaune VI Beka ObUIO CBsI3aHO ¢
JBYMsI, TOCIEAYIOIMMU APYT 3a IPYroM, MOIITHBIMH U3BEPKEHUSIMHU, TaTUPYEMbIMU OKOJIO 536 1
540/541 rr. u.3. B oTmenpHBIE TOABI 3TOTO XOJOJHOTO JECATHIICTHS TEMIIEpaTyphl BO
BHETPONMUYECKONH YacTW MOJIylIapusi MOTJIHM CHWXKaTbes Ha 2°C u Gojee MO CpPaBHEHUIO C
IPEIIECTBYIONIMM TEIUIBIM Mepruo oM. Bynkanndeckue BEIOPOCH B cTpaTocdepy OIeHUBAIOTCS
B 30 Tg nocne nepsoro u B 50 Tg nmocie BTOporo u3sepxeHus. [{ist cpaBHEHUs 110CIIE U3BEPKEHUS
BynkaHa [Iunaty6o (1991 ron) B ctpatochepy Obu10 BeiOpomieno okoio 30 Tg cepocoaepxkaniux
ra3oB. [locneacTBueM 3THX HM3BEp:KEHUN OBUTM HEypOXKau, TOJIOA M AMUAEMUU, OXBATHBILINE
3HAYUTEIBHYIO YacTh 3anagnoi EBpomnsl u CpeauzeMHoMOphsa. OTMEUYEHa aKTUBU3ALMS TOPHOTO
U ApPKTHYECKOTO OJIeIEHEHHUS B CEBEPHOM IOJNYIIAPUH, OTKIMKU 3TOTO MOXOJOJaHUS ObLIN
3a()MKCHPOBaHBI B M3MCHEHUH OKpYy»xaromieit cpeasl 1 B HoBom Caere (Buntgen et al., 2016).

BTtopast BosiHa MOX0JI0JJaHKs B CEBEPHOM MOJIYIIAPUU Hadajlach B cepearue 13 Beka, koraa
M0 JaHHBIM JICIHUKOBBIX KEPHOB YAAl0Ch BbIACIUTH 17 mukoB koHueHTpaimuu B CAC, yTto
W3MEHWJIO TPEHJ MOJIyMIapHOH (2, BO3MOXHO, M TJIO0ATBHOW TeMIlepaTyphl) Ha MOCIEIYIONINe
cronerusi. [loxononanue, HauaBIIeecs MOCie CEpUH KaTacTpopuiyeckux u3BepxkeHuii 1258/1259
TOJIOB, C HEOONBIIMMH YIYYIICHUSIMHU KIMMATHYECKUX YyclIoBUM B cepeanne XV Beka,
MPOJIOJDKAJICA BIUIOTh 10 cepeaunbl XIX cronerus. DTOT AJIUTENBHBIA XOJIOAHBIA TEPHOJ
(M3BECTHBIM KaK «Majas JIGAHUKOBas »JIOXa») OBLUI OOYCIOBIEH TOCTOSHHON BBICOKOM
KOHIIGHTpalueil a’po30is B cTpatocdepe, MoIepKUBAEMON 3a CUET aKTUBHOW BYJIKaHHMYECKOU
JesATeTLHOCTH (MOIIIHBIC U3Bepkenus 1452/1453 rr., 1458/1459 rr., 1600/1601 rr., 1809/1815rT.,
1835 u np.).

B To jxe Bpems, Tak Ha3pIBaeMO€ IOTEIUICHHE CPEIHUX BEKOB (MM KaK MPHHATO B
aHrios3piaHoi  yuTeparype  “The Medieval Warm  Anomaly, MWA”), o0ssacHseTcs
CpPaBHUTEIHLHO HU3KOW KOHIICHTpAIlMen a’dpo3oJis B cTparochepe, 6muskoit ponosoit, mexy 700
u 1200 rr. H.5.

JloctaTouyHO OBICTpas peakius TEeMIEpaTypbl BO3JyXa Yy 3€MHOW IOBEPXHOCTHU Ha
OTHOCHUTEJIbHO HEOOJIbIIINE U3MEHEHUS KOHLIEHTPALIUU a3p030JIsl B CTpaToc(epe CBUAETEILCTBYET
0 BO3MO>XHOCTH YIIPaBJICHUS TT100aTbHBIM KJIMMATOM ITyTEM HETIOCPECTBEHHOTO BBE/ICHUS B 3TU
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MOHUTOPUHI" I''TOBAJIBHOT'O USBMEHEHU A KIIMMATA T10 JAHHBIM TTPOEKTA
CRU TS3.21
1O.T". Ilysauenxo, A.H. Kpenke ma.
WNuctutyT npobnem sxonoruu u 3Bomroiuu uMm. A.H. CeseprioBa PAH

Wncturyr reorpapuu PAH

HUcxonubiit matepuan. AHanu3  NPOCTPAHCTBEHHO-BPEMEHHOW  IMHAMUKM  KJKMMara
OCYILIECTBIISICTCS HA OCHOBE MaTepuaioB 0a3bl qanubix mpoekta CRU TS3.21 (Harris et al 2013).
B 0a3y naHHBIX BKJIIOYEHBI JECATH MEPEMEHHBIX: OCAJIKH, CPEHHsS TemIeparypa, JHEBHOU
JIMara3oH TeMIEPaTypbl, MUHUMaJIbHAs U MaKCUMaJlbHasl TEMIIEPATYphl, MaplUaIbHOE 1aBJICHHUE
BJIard, OOJIAYHBINA TOKPOB, YHCIIO JHEH C JOKASIMH, YUCIIO THEH C OTPULIATEIBHON TeMIepaTypon
U TOTEHIHMAIBHOE CYMMapHOE HCIApeHue, s KOTOPBIX IPEACTABICHBI CPEIHEMECSYHBIC
sHauenus ¢ saBaps 1901 mo mexabps 2012 roma ¢ paspenienreM Ha moBepxHocTH cymm 0.5° .
He3aBucumas mpoBepka aiis 6oJiee TpUILATH KOHKPETHBIX METeoCTaHIui Ha Tepputopun CHIT
MIOKa3aJia, YTO BPEMEHHBIE PsI/Ibl TEMIIEPATypP Il KOHKPETHBIX METEOCTAaHIIUH BOCITPOU3BOIAATCS
yepes uHTEpnonuposannsie nanubie CRU ¢ R%>0.9, a ocaaxos 60mbiie 0.75. B nacrosuieit pabote
KJIMMaT OTOOpa)kaeTcs dYepe3 4YeThlpe IMEepeMEHHBIC: CPEIHIOI TEeMIlepaTypy, HaplualbHOe
JABJICHUE BIIATW, O0JIAYHOCTh W aTMOcC(epHble OCaAKu. B aHamm3e Kaxmas KIMMaTHYecKas
nepeMeHHas OTpeIeNiIeTcsl Kak oTaeNbHas cuctema ¢ 1332 nepemennsimu (Vi),rae t- Bpemst (1o
U Mecsn) ¢ 67420 cocTOSTHUSAMHU 32 KaXIblii T M MECSIl ¢ KOOpAMHATAaMH X-J[0Ir0Ta, Y - IUpPOTA.

MeTtoasb! M pe3yabTaThl aHaau3a. CHIDKeHUe UcxoqHou pazmepHoctH (1332) ocymecTisiercs
METOJIOM IJIaBHBIX KOMIIOHEHT. B pe3ynbrare mosyyaem, 4To €KEeMECSIYHbIE 3HAUEHUS KaKIOou
nepeMeHHoM 3a 112 jer onuchIBalOTCS B OCHOBHOM YETHIPhMSI KOMIIOHEHTAMM: TEMIIepaTypa Ha
98.9%, mapumanbHOe maBieHwe Biark — 99.0%, oOmaunocte — 94,5, ocanku-78%.
[IpocTpaHCTBEHHOE BapbUPOBAHWE 3HAYEHUN KOMIIOHEHT XOpOIIO OTPAYKAaeT M3BECTHBIE CXEMBbI
neiicTBus  KiaumartooOpasyomux ¢akTopoB. CHeKTpanbHBI aHaAlIW3 HMCXOJIHBIX JaHHBIX U
COOTBETCTBYIOIINX TJIABHBIX KOMITOHEHT MIO3BOJISIET MPEATIOI0KUTh HaJIn4ue
KBa3UTApPMOHHMUYECKUX KoJebanuii ¢ mepuomamu 50, 22-27 ner, ¢ AeKagHbIMA TEPUOTAMH,
nepuonamu Onb-HuHbe W mAThIO cyOrapmMoHukamu ¢ mepuogamu oT 2.18 no 8 mecsues.
Crnextpanbhbiit ananus ociuunsinuid NAO Beraenser nepuoast konedanuii 200, 100, 50 u 33 roxa
(North Atlantic Oscillation, 2016). Ananu3 peKOHCTPYHUPOBAHHBIX BPEMEHHBIX PSJIOB
temneparypbl 3a 2000 et (Global & Hemispheric Temperature, 2016) mas 71 TOYKH mokasa
TaKkKe€ Halu4he JBYXCOTJIETHHUX M CTOJIETHUX TapMOHMK. Eciu npuHATE TI00aibHYIO
YCTOMYUBOCTh 3TUX TAPMOHMK, TO KAXKIYIO IEPEMEHHYIO M KaXYIO TJIaBHYIO KOMIIOHEHTY 3a 112
JIeT HaONIOJEHUH MOXHO TPEICTaBUTh Kak Ux (GyHKIuio. Ha 3ToOl OCHOBE MOXHO PacCUUTATh
3HaYEHMs IEPEMEHHBIX ISl T06OT0 rojla M Mecsa I JIF060i Touku rpuaa ¢ paspemennem 0.5°,
AHAJIOTUYHO MOXHO MOCTPOUTH NMPOTHO3 3HAYCHUH JTI000H IepeMeHHON Ha 3aaHHbI HHTEpBa
BpEMEHHU U 1151 T1000# Touku rpuaa. Ha pucyHke nokasana anmpKocuManus cpeeil rmodansHon
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AHanu3 AWHAMHUKH KIAMAaTUYECKUX IMEPEMEHHBIX IMOKa3bIBAET, YTO TJI00AIBHOE MOTEIUICHHE
MPOUCXOAUT B TMEPBYIO OUEpedb 3a CYET MOTEIUICHHS 3MMbl M KOHTUHEHTAJbHBIX DPAOHOB
CEBEPHOTO TMOJymapus. TakuM 00pa3oM, KIMMAaTUYECKHH MOHHUTOPHUHT OCYIIECTBIISIEMBIA B
pamkax mpoekta CRU TS3.21 maer wHTepecHyr0 HMHPOPMANMIO [JIs TPOCTPAHCTBEHHO-
BPEMEHHOI'0 aHAJIN3a IUHAMUKH KJIMMAaTHYECKUX NEepeMeHHbIX. [I[porao3 ux AMHaAMUKH Ha 3TOU
OCHOBE NPHEMJIEM JIMIIb IPU JAOCTATOYHO YCTOWYMBOW pEATU3YEMOCTH COOTBETCTBYIOIIHUX
rapMOHHYECKHX Koyiebanuii. JIro0oe 1oKka3aTebcTBO UX YCTOMYMBOCTH HA OCHOBE MPOIIJIOTO AJIs
TAaKOM CIIO)KHOW CUCTEMBI KaK KJIMMaT HE HaJIeKHO. BMecTe ¢ TeM HENb3sl HE CUUTATHCS C TEM, UTO
CYIIECTBYET PUCK OBICTPOro CHUXKEHHUs TeMnepaTypsl nociie 2040 r 1o yposHs Hadana 20 Beka co
BCEMU BBITEKAIONINM M3 ATOTO MOCIEACTBUSAMU. OUeBUIHO, YOSKIATHCS B HAJACKHOCTH TAKOTO
TEXHUYECKOTO MPOTHO3a, MOXKHO MPOBO/S TOBTOPHBIE PACUETHI, IO KpailHEell Mepe, Kaxble MATh
JIET, MPOBEPsAs TEM CaMbIM PEAIM3YEMOCTh FAPMOHMK, JIEXKAIIUX B €ro ocHoBe. lloka ke Mbl
MOKEM KOHCTAaTHPOBAaTh, YTO OOJIbLIAs YacTh HalIe CTpPaHbl KUBET MPU HCKIIOUYUTEIHHO
OJ1aronpusATHOM KJIMMaTe, HE 3Has CyXOBEEB U YEPHBIX OYpb.
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IMEPCIIEKTHUBBI OCBOEHUS PECYPCOB HIEJIb®A U ITPOBJIEMbI OPITAHU3 AL
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P®, 195196, r. Cankr-IlerepOypr, ManooXTuHCKHi mp. A. 98
angelinakosen@mail.ru

[Ipupona mopelr m mobOepexuit APKTUKH OTJIMYAETCS BBICOKON UYYBCTBUTEIBHOCTHIO
U yA3BUMOCTBIO K TEXHOT€HHOMY BO3JIeHCTBUIO. KilMMaTHueckne U OK€aHOJIOTMYECKUE YCIOBUS
MOJBEPKEHBI BEChbMa 3HAYMTEIIBHOW BPEMEHHOW W MPOCTpaHCTBEHHOW m3MeHunBocTH (by3wH,
2008 u ap.; Jpozmos, CmupaoB, 2011; BopoOnes, 2015 u np.). CnoxHas 1eaoBasi 00CTaHOBKA
Ha MPOTSHKEHUU OT IIECTH A0 JEBATU MECSILEB B FOAY, a TAKXKE YCIOBUS JIUTEIBHON MOISPHON
HOYM 3aTPYIAHSIOT NPUMEHEHHE TPATUIUOHHBIX CPEACTB OCYIIECTBICHUS HSKOJIOTHYECKOTO
MOHHMTOPHHTA, a TAK)KE IMPOBEJIEHUE aBapUITHO-CcIIacaTeNbHBIX padboT. B crity 3Tux 006CcTOSATENHCTB
COOJIIOJIEHHE POCCUICKUX U MEXAYHAPOIHBIX MPUPOTOOXPAHHBIX HOPM, OEpeHOE OTHOIICHHE
K OKpyXaroulel cpeie W NpeAoTBpallleHNe HETaTUBHOIO BO3JEMCTBUS HA MOPCKHE M HAa3EMHbIE
SKOCUCTEMBbl ~ APKTUYECKOW 30HBI TPU  CTPOUTENBCTBE M AKCIUTyaTalldd  Pa3IMYHBIX
MOPEXO3SIIICTBEHHBIX OOBEKTOB SIBJISETCS OJAHUM M3 0a30BBIX YCIOBUN YCIEUIHOW peanu3aluu
MPOMBILUIEHHOTO OCBOEHHUSI pETHOHA.

Mexnynapoanas mopckas opranuzanus (MMO) Bo Bpemsi mpoBenenust 94-ii ceccum
Komurera no 6e3omacHocTi Ha Mope B HOsiOpe 2014 r. mpuHsiia MeXayHapoIHbIH KOJIEKC JUIs
CyJIOB, TUTABAIOIIUX B OJIIPHBIX Bogax (IlosspHblil koekc) BeTynuBiui B cuity ¢ 1 ssuBapst 2017
. @ TakXke COOTBETCTBYIOIIME IMOMPaBKU K MeXIyHapoJHON KOHBEHLMHU II0 OXpaHe
yenoBedeckoi xu3Hu Ha Mope (SOLAS), KoTopbIid MOBBICUT 0€30MMaCHOCTh CYI0B, pa0OTAIOITNX
B IIOJSIPHBIX peruoHax M ux oskunaxed. IIpunaarue IlomspHOoro koxekca — peaxknus
MEXIYHapOJAHOIO COOOIIECTBa Ha yBEJIMYEHHE MOPCKOTO CYJOXOJCTBAa B MOJSPHBIX pailoHax,
0c00eHHO B APKTHKE.

AKTHUBHas JeSTEIIbHOCTh MHOTHUX HAayYHBIX M OOILIECTBEHHBIX OpraHU3alui 3a MPUHSATHE
Apkrudeckoi AOKTpuHBI Poccum Hamuia cBOE€ oTpaxeHHe B 1'OCyJapCTBEHHOM JOKYMEHTE
«OcHOBBI TOCYyapcTBeHHOM nouTHKH Poccuiickoit @enepaunu B ApkTuke Ha nepuoa Ao 2020
I. U JaTbHEHIIyI0 TMEepCreKTUBY», NMpUHATOM B ceHTa0pe 2008 r. m «Crpareruu pa3BUTHS
Apxktrdeckoit 30061 Poccuiickoit denepanun u odecrnedeHnsi HallMOHAIBHOW 0€30MMacHOCTH Ha
nepuox g0 2020 roma». CorigacHO COBpPEMEHHBIM OILIGHKaM, Oosee 2/3  rwiomraau
KOHTUHEHTAJILHOTO IIeNb(da apkTudeckuii 30061 PO nepcrniektuBHbl Ha HePTH U Ta3. CeBepHBIN
mopckoit myth (CMII), kak HalMoOHaIbHAS TPAHCIIOPTHAs KOMMYHUKanus Poccun B ApKTHKE,
oOecrieunBaeT (YHKUIMOHHUPOBAHUE TPAHCIOPTHOM HHPPACTPYKTYPbl B TPYIHOAOCTYIHBIX
paifonax mopei u mobepexnst Kpaitnero CeBepa, 00pa3oBbIBasi EAMHYIO CHCTEMY MEepPEMEIIeHUs
Ha 3amaj U BOCTOK CTpaHbl KaOOTaXHBIX U SKCIIOPTHBIX IPY30B.

CornacHo MOJy4YEHHBIM pe3yibTaTaM aHajinu3a COBPEMEHHOW MOPCKOW XO3SICTBEHHOM
JIEATEIbHOCTH B APKTHKE K HACTOSIIIEMY BPEMEHU B OCHOBHOM 3aBEPILIEHBI I€0JIOr0-Pa3BeI0YHbIE
¥ MOPCKHUE WHKEHEPHBIC N3BICKAHUS, TAIOIIIE BO3MOKHOCTh HA4aTh TOJTHOMACIITA0OHYIO TOOBITY
YTIIEBOJOPOAHOTO ChIpbs Ha mmenbde bapennera, Kapckoro mopeii, a Takxke B paiione O0Ocko-
Ta3oBckoil ry0sl. OHAKO CKOPOH peanu3aliyl psjaa MPOEKTOB MPEMATCTBYET HEOOXOIMMOCTh
ydeTra KECTKHX OKOJOTHYECKHX TpeOOBaHMW K HAIASKHOCTH pabOThl 00OpYHOBaHHS H
MUHMMM3ALUU pUCKa aBapuil. HeoOXoaMMo ydMThIBaTh, YTO B MpeAIojaraeMbIX paiioHax
OCBOEHMS 3aI1aCOB YTIIEBOJOPOAHBIX PECYPCOB U B pallOHAX I'PaHUYALUX C HUMH PACIOJIaraeTcs
psia 0co0o0-0XpaHseMbIX aKkBaTOpHi M Tepputopuii: Hannonansubeiil napk «Pycckas ApKTukay
(ceep bapenmnieBa wmops), bonwmoit Apkrudeckuii 3anmoBenHuk (Kapckoe mope m mope
JlanteBbix), I'ocynmapcTBeHHBI NpupoAHbIM 3anoBeAHUMK «Henenkuit», ['ocymapcTBeHHBIN
OpHUTOJIOTHYECKU 3aka3HUK «HeHneukuii», I'ocygapCTBEeHHBIN PErHOHATBHBIN KOMITJIEKCHBIN
MPUPOJIHBIN 3aKa3HUK «Baiirauy, a TakkKe HEKOTOPHIE BaKHBIE PHIOOTIPOMBICTIOBBIE YYACTKH.
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[Toka3aHo, YTO 3HAYUTENBHYIO OMACHOCTh JJISl IIPUPOJHOM Cpeabl, KpoMe yTeuek HedTu
npu ee A00bYe U TPAHCIOPTUPOBKE, MPEACTABISAET TaKkKe YTEUKH HEOUMIIEHHBIX OypOBBIX
pacTBOpOB € COACPXKALIMMUCA B HUX IIJAMOM, TOKCHUYHBIMH COJISIMH TSDKEJIBIX METaJUIOB,
PaAMOHYKINJIAMHU, C OCTAaTOYHBIMU OObeMaMU HE(PTH W 3arpsA3HEHHBIX HE(PTHIO IIACTOBBIMU
TPYHTOBBIMH BOJIaMHU.

Ob6ocHOBaHa HEOOXOIUMOCTh MOJACPHU3ALNN CUCTEMBI IKOJIOTUYECKOTO MOHUTOPUHTA Ha
OCHOBE Ppa3pabOTKH CHEIHMAIM3UPOBAHHBIX TEXHOJOTUH W AHAIUTUYECKUX HPUOOPHBIX
KOMIUIEKCOB MOJYJIBHOIO THIA, CIOCOOHBIX B aBTOMATHMYECKOM WJIM TOJyaBTOMaTHYECKOM
pEeKUMaX OCYIIECTBIISATh MOCTOSHHBIN KOHTPOJIIb 3a 3arpsS3HEHUEM MOPCKOM Cpeibl M OTIEPaTUBHO
nepenaBaTh pe3yJabTaThl B LEHTPbl NPUHATHSA ylpaBieHueckux pemeHuil. llpencrasnsercs
1esiecooOpa3HbpIM  UCIIONB30BaHUE ISl OTHX IeJiel aBTOHOMHBIX HEOOMTaeMbIX MOIBOJHBIX
arnmapaToB OEperoBOTO 1 CYJOBOTO 0a3UPOBAHUS, KOTOPBIE MOTYT OCYIIECTBIISATH COOP pa3TMIHON
uHpopManuu, BKIoYas ¢ororpadupoBaHue MOABOAHBIX O0BEKTOB, B TOM UYHUCIIC aBapUHHBIX U
MIPOBEICHUE THAPOXUMUUYECKUX aHanu30B (MaTtBuenko u np., 2015; Xopomes u ap. 2016)

B uenom, peanusanusi KOMIUIEKCHOM MpPOrpaMMBbl 3KOJOTHYECKOTO MOHUTOpPUHTA
IPOM3BOJICTBEHHON MOPEXO035ICTBEHHON NEATENbHOCTH Ha OCHOBE NMPUMEHEHHUSI COBPEMEHHBIX
CPEICTB AMCTAHLIMOHHOTO 30HIUPOBAHUS U MOABOAHOIO POOOTOTEXHUYECKOTO O0OpYHOBaHUS
Oyzer cnocoOCTBOBAaTh CONM)KEHUIO HWHTEPECOB TOCyJapcTBa M OW3HeEca, CBS3aHHBIX C
UCIIOJIb30BAaHUEM U OCBOEHHEM IIeNlb(oBOIl 30HBI U CO3JaCT HEOOXOAMMBIE YCIOBHS IS
HKOJIOTHUECKOM Oe30MaCHOCTH PETHOHOB POCCUICKOTO apKTUYECKOT0 Ienbda.

UccnenoBanue noaaep:kano rpantaMu npaButenbcTBa CankT-IleTepOypra mo KoHkypcam
JUISL CTYJICHTOB, aCIIUPAHTOB, MOJIOJBIX YUCHBIX M MOJIOJBIX KaHAUIaTOB HayK 2015 r. — qumiiom
mooemuresst Ne 15888 u 2016 r. — qumrom mooemurens Ne 16133.
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V3MEHEHUS KJIIMMATA MOCKBBI B 3II0XY MHCTPYMEHTAJIbHbIX U3MEPEHUI
M.A. Jloxowenxo
I'eorpaduueckuii paxynsrer MI'Y umenu M.B.Jlomonocosa,P®, 119991, Mockaa,
Jlenropsl, MI'Y, loko@geogr.msu.su

PaccmoTpensl BekoBble H3MEHEHHMsI B MOCKBE OCHOBHBIX METEOPOJIOTUYECKUX BEITHYHH:
temrneparypsl Bo3ayxa T (¢ 1779 r.), atmocdeproro nasienus (¢ 1783 r.), Komu4ecTBa 0CaJaKOB
(c 1820 1.), a TakKe YIIPyrocTH BOJSHOTO Mapa U OTHOCUTEIbHOU BiiaskHOCTH (¢ 1870 1.). BiepBrie
00001IeHBI PE3yNbTAThl BCEX PETYISIPHBIX MHCTPYMEHTAIBHBIX H3MEPEHUM, BKIIOUYas JaHHBIC
cTaHIuu, aercTBoBaBiieit B Mockse ¢ 1779 mo 1792 rr. (BoccTaHOBIEHHBIE ¢ UCIOJIB30BAHUEM
KOMHI OTJENBHBIX TOMOB «Qdemepun», u3aaBaBmuxcs MaHreMMCKUM OOIECTBOM), a TaKKe
HaOmoaeHuit B Ummeparopckom MockoBckom yHuBepeutere ¢ 1810 mo 1812 rr. (coOpaHHBIX U3
TOTJAIIIHUX BBITYCKOB ra3eThl «IMOCKOBCKHE BEIOMOCTH).

[TonpoGHO 06CyX1al0TC METOIUYECKUE BOIIPOCHI, CBA3aHHBIE C PAHHUMH METEOPOJIOTHYECKUMU
m3MmepenussMu B XVIIl u B Hauane XIX BEekoB M OLIEHKOH MX BO3MOMKHBIX IOTPELIHOCTEH.
HccnenoBaHo BIMsIHEE HA TOUHOCTH OLIEHOK CPEeHEr010B0i T BHICOTHI YCTAaHOBKH TEPMOMETPOB,
UX KaTuOpOBKH, YCIOBHM 3aTEHEHUS, I3MEHEHUS YacTOThl M3MEPEHUH, TIEpEeHOCca CTAHIIMH | TIP.
[Toapo6HO paccMOTpeHbI TEHIECHIIMA U3MEHEHH KiinMaTta MOCKBBI 3a mocieanue 237 et u ux
ce30HHBIE 0coOeHHOCTH. [TokazaHno, uTo B xo1e T mMpou301II0 HECKOJIBKO OCHOBHBIX W3MEHECHUM:
pocT e€ B KOHIIe MaJIoro JieqHukoBoro neproja B konie XVIII Beka cMeHMIICS yMEHBITICHUEM B
XIX Beke, 3aTeM HOBbIM pocToM B XX Beke (puc.l). Bruiots no xonma 2000-x rr. ormeuanachk
TEHICHIMS K 3aMeUICHUI0 ToTeruieHus B mocaenuue aecatmrerus (Lokoshchenko, Vasilenko,
2009).

B romoBom xone Hambonee cUiIbHOE MOTEIUIEHHE 32 BECh MEPHOJ M3MEPEHUM MPOU30ILIO B
3UMHHE ¥ BECEHHUE MECSIIBI; JIETOM U OCCHBIO TMHEHHBIE TPEHIbI M3MeHEeHU T cTaTUCTHUYECKU
He3Ha4YMMBbI (B UtoJie, BIIoTh 10 2010 roma, TpeHa ObUT 1axke ciabooTpUIlaTeaIbHbIM). bauzocts
kauMaTudeckux ycinoBuil B sietHue mecsusl B XVIII n B xonnme XX — nauane XXI| Bekos

MOATBEPKIACTCS u CXOJICTBOM byHKIHII pacrpeeneHus
8 -

~1
1

o

]

s

F- -

;: 6- [L

g l | ]‘ 'A"II.H

= 5- 9 l] i e I

s "l| H
- II ‘

= ll 5w~lll|l"|'~|. lh

0 ‘I' nl' .l'r “ “

S 3 ]l

c 4

[~

z 2

z 2

-*]

-3 Bpems, roasn

b _I_ rrrrTrorororoTroTror-r-r r-r-rrrrrrrrTr T
- F - -F-F_U O -y
XIS AATHLIOIECE RIS ARTLOER DS
ERXRRORRRRORLLLELIONAAAAAR DS D

Puc.1. Xox cpennerogosoii remneparypsl Bo3ayxa B Mockse 3a nepuoa 1780-2016 rr.
Toukas nuHus — TUHEUHBIL MPEHO; HCUPHASL TUHUSL — CMENEeHHOU MPEeHO 4-1i cmeneHu.
TEMIIEPATypPhl BO3/lyXa 3a 3TU MEPUOJbI — B YACTHOCTH, COBIIAJICHUEM MOJIAaIbHBIX NHTEPBAJIOB.
CrnexTpanbHas IIOTHOCTh CPEJHEMECSUHBIX 3HAYEHHM TeMmIepaTyphl BO3[yXa 3a BECh MEpPUOJ
MHCTPYMEHTAJIBHBIX U3MEPEHUN JEMOHCTPUPYET €AMHCTBEHHBIN IPKO BHIPAKEHHBIM MAaKCHUMYM C
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nepuoaoM 12 MecdieB, OTpakawIMUi TrogoBoM Xon. OcTalbHblE JOKaIbHbIE MaKCUMYyMBbI
CTaTHUCTUYECKU HE3HAYUMBI, TaK YTO, OUEBUIHO, MEKIOJI0Basi ©K3MEHYUBOCTh HE JIOKAJIM30BaHa B
00JacTl Kakoro-To Mepuoja, YCTOWYHMBOTO BO BPEMEHHU. 3a BECh MEPUOJ] WHCTPYMEHTAIbHBIX
U3MEpPEHUIl OTMEUYEHO MOCIIEI0BaTeIbHOE YMEHbIIEHUE CTENEHH KOHTHHEHTaJIbHOCTH KIIMMaTa
MockBbl (110 pacuéTaM UHAEKCOB KOHTHHEHTAJIbHOCTH XPOMOBa U [ OpUMHCKOrO0).
[Toka3zaHo, YTO MHTEHCUBHOCTH FOPOJICKOTO «OCTpoBa Termaa» MockBbl 3a nocieanue 130 et
Bo3pocia B cpemHeM ¢ 1 mo 2 °C (Lokoshchenko, 2014). Tlo naHHBIM MOAMOCKOBHBIX
METEOPOJIOTUYECKUX CTAHIUH yTOYHEHbl OLEHKH COBPEMEHHBIX (POHOBBIX H3MEHEHUM
TeMIepaTypbl Bo3ayxa B MoCKOBCKOM peruoHe. CaenmaHbl oOIIMe BBIBOABI O COBPEMEHHBIX
M3MEHEHHUAX KJIMMaTa — Kak B npeaenax MOCKBBI, Tak U B (POHOBOW MECTHOCTH MOCKOBCKOTO
pEeruoHa, He CBA3aHHBIX C JIOKAJTBbHBIM 3((EeKTOM «OCTpoBa Teruia». Tak, Ha ONMKHEH K LEHTPY
nepudepur COBPEMEHHOM CTOMUIIHI 3a Tiepuo ¢ 1780 roga oTMeueHO MOTETUICHHE B CPETHEM Ha
1,8 °C (B Teuenue XX Bexka— Ha 2,3 °C), a B cenbCKoi MecTHOCTH [10IMOCKOBBS 32 TOT K€ IMEPHO/T
— npubsmsuTenpHo Ha 0,7 °C.
CpenuneroyioBasi yrnpyrocTb BOJISHOIO Mapa HE MpeTepriesia CYIIECTBEHHBIX H3MEHEHHH 3a
nociennue 145 ner, Toraa Kak OTHOCHTENBbHAs BJIAKHOCTh 3aMETHO YMEHbBIIWIACH (B
3HAYUTEIBHON Mepe BCIIEJCTBHE POCTa TEMIIEPATyphl Bo3ayxa). Takum o6pazom, KiimMaT MOCKBEI
Ha MPOTSHKEHUHU 3TOT0 BPEMEHH CTaJl HE TOJIBKO OoJiee TEIBIM, HO B OoJiee cyxuM. ATMochepHoe
JIaBJICHUE B CPEJIHEM 32 I'0Jl XapaKTepU3yeTCsl 3HAUYUTEIbHOU YCTOMYMBOCTBIO, IOJITOBPEMEHHBIE
€ro u3MeHeHus (B YaCTHOCTH, HEOOJbIIOE YMEHBIICHUE B TIOCIEAHNUE JACCATUIICTHS) BhIPaKEHBI
C1ab0 M CTAaTHCTUYECKU HE3HAYMMBI. Y MEHBIIIEHHE TOA0BOTO KOJUYECTBA OCAJKOB CMEHHIIOCH B
cepennae XIX Beka WX yCTOMYMBBIM POCTOM Ha TPOTSHKEHMH Oonblneid dacth XX Beka,
3amenuBIIMMcs B nocneanue aecstwierust (Jlokomenko, WMcaes, 2004). BenenctBue pocra
0CaJIKOB CpEIHsISl BHICOTAa CHEXKHOTO MOKpoBa B MOCKBe, HECMOTPS Ha MOTEIUICHUE KIUMaTa, He
HCIIBITHIBACT MMOKA CYIIECTBEHHBIX H3MeHeHI Bo Bpemern (Jlokomenko, 2005 a).
Kaxymeecs: ocnabiieHne BeTpa 3a MOCIACAHHUE TMOJBEKA MO JAHHBIM Ha3eMHOUM ceThu B MockBe
CBA3aHO, ITO-BUAUMOMY, C YCWJICHUEM 3aCTPOMKH OKPECTHOCTEH CTAaHLIMM U HE MOATBEPKIAETCS
JaHHBIMU BBICOTHOM MeTeopoJjiorndeckoil MauThl B OOHMHCKE U paJAMO30HAMPOBAHHS B
HonronpyaHoMm. ABTOpPOM TPEAJIOKEH KOJIMYECTBEHHBIM WHIEKC JJIs OIEHKU CTENEeHU
3acTpoeHHOCTH cTaHmui (Jlokomenko, 2005 6).
Pabora BeimosnHeHa npu yactuyHoi mnonaepkke PH®, mpoexkt Ne 16-17-10275. Asrtop
MOCBSIIAET JOKJIAJ CBETJIOW mamsATH cBoed ydeHuilsl E.JI.Bacunenko, BMecTe ¢ KOTOpoOM 3Ta
paboTa HauMHANIACh.
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KJIMMATUYECKHUE U3MEHEHWS ITOJIEM ATMOC®EPHOTI'O JIABJIEHUSA U
TEMITEPATYPBI BO31YXA CEBEPHOI'O ITOJIYIIIAPUA
FO.II. ITepeseoenyes?, A.A. Bacunves?, K.M. Illanmanuncxuii®, B.B. I'ypwanos®, T.P.
Ayxaoees

Y Kazanckwuit (IIpuBomKCcKuit) eaepanbHblii yHHBEPCHTET
P®, 420008, r. Kazanb, yiu. Kpemnesckas, 1. 18, Yuri.Perevedentsev@kpfu.ru
2) I'mppomereoponornuecknii HaydHO-HUCClIen0BaTeENbCKUM HeHTp Poccuiickoit denepanuu
P®, 123242, r. Mocksa, bonbioii [Ipeareuenckuii mep, a. 11-13, hmc@mecom.ru

JlaHo omnMcaHue MOPOCTPAHCTBEHHO-BPEMEHHOW WM3MEHYMBOCTH MPU3EMHBIX TOJEH
aTMoc(epHOro AaBICHHS U TeMIIepaTypsl Bo3ayxa B Tpornocdepe Ceseproro nomymapus (CII) B
nepuon 1900-2014 r1r. PaccMoTpeHBl TPHALIATHICTHHE AHOMAJIWW B TOJSIX JABJICHHUS U
TEMIIEpaTypbl 3a UCCIEAYEeMbIl MEepUOJ,, CTENEHb CXOJCTBA IMOJEH OILEHEHAa C TOMOIIbIO
moKazaressi aHAJIOTHYHOCTH p. PaccMOTpeHa AMHAMHUKa HHM3K04YacTOTHOH kommoneHThl (HUK)
TEMIEPATyPhI U JABJICHUS B LICHTPaX ACUCTBHUSI aTMOC]EpPHI.

B kauecTBe HMCXOIHBIX MaTEpUAIOB HCIOJIb30BATMCH BPEMEHHbBIE PSAIbI TeMIIEpaTyphl
BO3/yXa U aTMOC(EpPHOTO JaBJICHUS B y3JIaX PETryJIApHON MHUPOTHO-A0JTOTHON reorpaduueckon
cetku 3a nepuon 1900-2014 rr., moaroroBieHHble OTAEIOM KIMMAaTUYECKUX HCCIEIOBAHMI
yHuBepcutera Bocrounoit Auriuu u nearpom Xaum (Brohan P. et al., 2006, Climate Change
2013, Rayner N.A. et al., 2006) (nanee nanusie CRU).

Bnauane B KaxxJ0M y371€ BBIYUCISUIMCh MHOTOJIETHUE CPEIHUE 3HAUCHMS Uil SIHBaps U
HIOJIA TI0 BCEMY YKa3aHHOMY Tepuony kak mis Temneparypsl (T), Tak u gaBinenus (P). 3atem
CTPOUJIUCh KapThl pacmlpeneieHusi cpeAHuX MHorojieTHux 3HaueHuid P u T. Ilons cpemnmx
AHOMAJIM METEOBEITMYNH CTPOMIHMCH JUIsl TEMITepaTyphl Bo3ayxa 3a nepuoasl 1900-1929, 1930-
1959, 1960-1987, 1988-2000, 1988-2014 rr., a ans armocdepHoro aaBieHus B nepuoasl 1900-
1929, 1930-1959, 1960-1987, 1988-2000 rr.

B nentpax neiictBust armocdeps! (LIJIA) aHanu3upoBaauch 10JITONEpUOIHbIC KOJIeOaHus
B psgax TeMmepaTypbl Bo3ayxa W IpomjieHHbIX 10 2014 r. psgax OaBiieHUs, MOJYYEHHBIE B
pe3ynbTare CrIaKMBaHUS MCXOJIHBIX JAaHHBIX ¢ TIOMOIIBIO HU3KOYacTOTHOTO (ruibTpa [loTTepa.
Psinpl kmumaTH4eckux mepeMeHHbIX B paiione L[/IA paccmarpuBaich it OivbKaiiiero ysia K
cpenHemy MHoroJjieTHeMy nosioxxeHuto LI/IA B nepuoa 1900-2014 rr.

C uenpro ompeeneHus 00IIel TeHISHIIMA U3MEHEHUST TEMIIEpaTyphl B YMEPEHHOM 30HE
Cesepnoro nomymapus (32,5-67,5°c.m1.) B mepuon 1900-2014 rr.(115 ner) ucxonHele JaHHBIE B
y3JIaX CETKH OCPEIHSIMCh MO BCEH MIMPOTHOM moJioce Mg siHBaps U urons. [lomydeHHble
BPEMEHHBIE PSbI TOBEPTaIiCh CTATUCTHUECKON 00paboTke. [lokazaHo, 4TO B SSHBape KaXKIbIN
MOCJEAYIOIMA BPEMEHHOM ATall OKaszaycs Teriee npeabiayniero. CpeaqHue TeMIepaTypbl 3TUX
MIEPUOJOB COOTBETCTBEHHO paBHEL: -4.6; -4.2; -4.1; -3.4°C, 1.e. 3a 115 ner HUK cpeanestHBapckoit
TeMIiepaTypbl Bo3pocia Ha 1.6°C, a B aktuBHYIO (ha3y morerieHus 3a 35 aer (1970-2014 rr.) Ha
0.95°C. KpuBas HUK B 1ieiom nuMeeT TeHISHIMIO MoabeMa B Teuenue 115-neTHero nmeproma 3a
UCKIIFOYeHHEM HeOobImoro mposayia ¢ 1955 mo 1970 r. u 3akmouutensHOro nepuoaa (2005-
2014 rr.), xora BO3HUKJIIA MTay3a B MOTEIUICHUH.

B wutone Temmeparypa MEHSJAach HECKOJIBKO CIIOXHEE, MOCKOJIbKY MOCie aKTHBHOIO
nepuopa norerieHus 1910-1940 rr. Bo3HukI0 ee HebombIoe monmxkenue B 1940-1975 rr., mocrne
KOTOpOrO TeMIlepaTypa 3HAuMTEeNbHO Bo3pocia. PacmpeneneHue ee CpeqHUX 3HAUEHUH IO
BBIJICTICHHBIM nepuojam TakoBo: 17.0; 17.3; 17.2; 17.9°C (m3menenue coctaBuio ~0.9°C, uto
yCcTymnaeT siHBapckoMy). B To ke BpeMs cienyeT OTMETHTh UHTEHCUBHBIM POCT TeMrepaTyphl B
nepuon 1975-2014 rr. (mo HYK na 0.95°C). B nienom B stHBape moabpeM TeMIepaTypbl COCTaBUII
1.6°C, a B utone 1.2°C, T1.€. 3UMHee MOTEIJICHUE B YMEPEHHON 30HE 3a BECh pacCMaTPUBAEMBbIi
NEepHUOoJ ] MIPOUCXOTUT OoJiee WHTEHCHUBHO, OJJHAKO B aKTUBHOH (Da3e MOTEIJICHHS B STHBApE ITO
(1970-2005 rr.), B mroste (1975-2014 rr.) CKOPOCTH pOCTa TEMIIEPATYPhI IPAKTHYECKH OJNHAKOBHI,
npu 3toMm, cyasd no HUK, norennenne B sHBape Hauajloch Ha 5 JIET paHblLIE, YEM B HIOJIE.
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AHanu3 TemrepaTypbl U JaBJICHUS 10 MepUOJaM BBIIBIII MPOTHBO(MA3HBIN XapakTep UX
noBeicHUs: Tak B Hadaje Beka (1900-1929 rr.) B mose maBneHus mpeoOianana TCHACHIUS K
pocTty, a B 1oJie TeMIepaTyphl K ee cHIkeHuto. [Toxononanue mpoucxoamino Ha poHe BHICOKOTO
atMocdepHoro nmasienus. B mepumon 1988-2000 rr., HampoTHB, TOTEIUICHHWE KJIMMaTa
IPOMCXOIUIIO Ha TIOHM)KEHHOM (POHE aTMOC(EpPHOTO AaBICHHS.

B Teuenue Gompmeit wactu XX crometus (1900-1987 rr.) B mpuatiaHTUYECKOW H
NPUTUXOOKEAHCKON YacTsAX ApPKTUKH (OPMHUPYIOTCS aHOMAJIUHU JABJICHUS MPOTHUBOIOJIOKHOTO
3Haka, OgHako B (aze aktuBHOTrO moterieHus (1988-2000 rr.) 3To siBJIeHUE OocaOeBaeT.

CreneHpb cXO/CTBa MOJEH aHOMAIUN TeMIIepaTyphl BO3JyXa U aTMOC(HEPHOTO TaBICHUS
JUISL pa3NIUYHBIX MEPHOJIOB OLIEHHBAJIACch C MOMOIIBIO TMOKa3aTels aHajioruuHoctu p. Haunbonee
BBICOKHE CBS3M OTMEYAIOTCS B SHBape B Ioisie Temreparypsl ais nepuogos 1900-1029 u 1988-
2014 rr. (p=-0.86), a B moste maBacHus mexxy nepuogamu 1900-1929 u 1960-1987 rr. (p=-0.69).

BrImonHeH HU3KOYAaCTOTHBINA aHaIHu3 ¢ moMolnbio ¢puistpa [loTTepa cpeaHesHBapcKol u
CPEIHEHUIOIbCKOM TeMIlepaTypbl M JaBiI€HUS [ pajna Treorpaduyeckux TEeppUTOpuil —
Ucnanackoro u  Aneyrckux MHHMMYMOB, A3sopckoro, ['oHomynbckoro u  Cubupckoro
makcumymoB. Komebanus BpemenHoro xoma HYUK naBnenuss B Mcnmanackoir um Aneyrckou
JIeTIPECCUSX UMEIOT POTUBO(A3HBIN XapaKTep.

B 3akimioueHue paccMOTpPUM BIUSHUE psAa IPOCTPAHCTBEHHO-BPEMEHHBIX MO,
XapaKTEPU3YIOIINX MEXIOJ0BYI0 N3MEHUMBOCTD MOJS AABJIEHUS BO BHETPOIMYECKUX IIMPOTaX
Cesepuoro nonymapus (CAK, AO, Scand (CK)), Ha mpUIIOBEpXHOCTHYIO TEMITEPATYPY BO3AyXa.

Bnusnue Apkrudeckoi ocumuisuuu. CpaBHEHHE IMOJIYYEHHBIX KapT KOMIIO3UTOB JUIS
CAK u AO otmedaeT ux 3HaYUTEIBLHOE CXOACTBO. MakcuMalibHasi akTUBHOCTh AQO MposIBIsSETCS
B Boctounom mnonymapuu, rae Ha Tepputopun Bocrounoit EBpombsl u Cubupu pazHOCTHBIE
KOMOO3UTEI JOCTUTraroT +7 U +9°C ¢ BBICOKOM CTAaTUCTHYECKOM 3HAUYMMOCTBIO BBIICIISIEMOIO
curHana (99%-Hplii 1OBEPUTENBHBIN ypOBEHB). Apean cO 3HAUYEHUEM Pa3HOCTHOI'O KOMIIO3MTA
MIPUTIOBEPXHOCTHOM TemriepaTyphl Boznyxa +3°C 3aHuMaeT oOmmMpHYy0 TeppuTopuio EBpasum.
JInmup B Bocrounoii EBpone u Ha Tepputopun CeBepHONM AMEPHUKH BBIAEISIOTCS 30HBI CO
3HAYEHUEM pa3HOCTHOro kommosuta B 1°C.

Bmusiaue CK. BozaeiictBue CK nmposiBisieTcst IpOTHBOIIOIOKHBIM 00pa3oM OTHOCUTENBHO
AO u CAK. Tak, B ssHBape o0nacTh orpunareiabHbix 3HaueHuid CK 3axBaTeiBaeT BocTounyto
EBpomny, 3anaanyto u Cpeanioro Cubups. 3HaueHue pazHocTHoro kommnosura -3°C. B mentpe
aToil obmactu npoucxoauT ycuieHue BiusiHus CK mo -7°C. B 10 ke BpeMst Ha OoJibIiel 4acTu
ApxkTHueckoro OacceifHa OTMEYAIOTCS IMOJIOKUTENbHBIE 3HaYeHus kommo3uta +3°C. B netHuit
nepuop BnusHue CK 3HaunTenbHO ocnabieHo. BeienstoTcss oTAenbHble apeaibl O 3HaYeHHEM
kommno3uTta B -1 u +1°C.

Pabora BeimonHeHna npu (uHaHcoBoi noxaepxke PODOU (rpantsr 15-05-06349, 15-05-
06399).

Crucok JIUTepaTypbl
1. Brohan P. et al. 2006. Uncertainty estimates in regional and global observed temperature
changes: A new dataset from 1850. — J. Geophys. Res., vol. 111, pp. 1-35.
2. Climate Change 2013: The Physical Science Basis. Contribution of Working Group | to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. — T.F.Stocker,
D.Qin, G.-K.Plattner, et al. (eds)., Cambridge, UK and New York, NY, USA, Cambridge
University Press.
3. Rayner N.A., Brohan P., Parker D.E. et al. 2006. Improved changes and uncertainties in
marine temperature measured in situ since the mid-nineteenth century: the HadSST2 dataset. — J.
Climate, vol. 19, pp. 446-469.
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[IPUMEHEHHWE ME3OMACIITABHOM COSMO-CLM MOJIEJIN JIUIS OLIEHKU
BJIMSIHUS OBE3JIECEHNMS U OBJIECEHU S LIEHTPAJIBHBIX PAMOHOB EBPEMCKOI
TEPPUTOPHUN POCCHUU HA PETUOHAJIBHBIE METEOPOJIOT'MYECKUE YCJIOBUA
E.B. Kysvmuna®, A.B. Onvuee®®, M.A. Huxumun®, U.A. Posunxuna®, I'.C. Puun®

D I'mapomeTeoponornueckuil Hay4yHO-ucciIen0BaTeNIbCkuil IeHTp Poccuiickont denepanuu,
P®, 123242, r. Mocksa, bonbmoii [Ipenreuenckuii ep., a. 9-13,
catherine.kazakova@mail.ru
2 Teorpaduueckuii pakynsrer MI'Y,
P®, 119991 Mocksa, Jlenunckue ropsr, I'CII-1, aoltche@gmail.com
% WncturyT npobnem skonoruu u sBomonuu PAH,
P®, 109071 MockBa, Jleannckuii pocit., 33, aoltche@gmail.com

OCHOBHOW MENBI0 JaHHOTO WCCICIOBAHUS SBISJIACH OIICHKA BIUSHHUS IPOIIECCOB
obe3neceHus 1 00e3eceHus IIEHTPATbHBIX paiioHOB EBpomnetickoii Tepputopuu Poccun (ETP) Ha
pETHOHANBHBIE KIMMATHYECKUE YCIOBUS IO pe3ybTaTaM MOJEIBHBIX DKCIEPHUMEHTOB C
MOMOIIbI0 KIIMMaTH4YecKor Bepcun Me3omacmrtadHoit momenun COSMO. Breibop 1eHTpaibHON
gactu ETP s MoIenpHBIX SKCIIEPUMEHTOB OOYCIIOBIICH IENBIM PSIIOM (PAKTOPOB U, MPEXKIE
BCET0, 3HAYUTEIHHBIMH TUTONIAASMH JIECOB B PETHOHE, MX BaKHEHIIIEH OMOCHEPHON M COITMATBHON
pONbI0, a TakkKe 3HAUUTEIbHBIMH W3MEHCHUSMU CTENEHU OOJECEHHOCTH TEPPUTOPHH,
Ha0JII0/TaeMBIMU B MTOCIIETHUE T'0/1bI HA (DOHE YCUIIEHHSI aHTPOIIOT€HHOM HArpy3KH U I100albHbIX
KITUMATHYEeCKIX U3MEHEHUH.

Tepputopusi, BEIOpaHHas ISl MOJCIBHBIX HCCIICOBAHUM, PACIIOIOKEHA B IIEHTPATHHOM
yactu ETP mexny 55° n 59° c.m. u 28° u 37° B.A1. OHa pacnosioxkeHa B Mpeaeaax HECKOJIBKUX
MPUPOAHBIX TMOJ30H, BKJIIOYas MOA30HY TEMHOXBOMHBIX JIECOB FOKHOM Taillrh Ha CEBEpE,
CMEIIaHHBIX JIECOB B IIEHTPATHHOM YAaCTH U IIMPOKOIUCTBEHHBIX JIECOB Ha fore. Jleca UMEIOT SIpKO
BBIPQXKEHHYIO MO3aUYHYIO CTPYKTYpy. OO011ast momaab MOKPhITUS JIECOB B BHIOPaHHOI 0051acTH
cocrasisieT okoio 50%.

Jns aHanu3a BIUSHUS W3MEHEHHS JIECUCTOCTH LIEHTpaJbHBIX pailoHoB ETP Ha
pErHOHANBbHBIE KIIMMAaTUYECKUE YCIIOBUS OBLIO MPOBENICHO 3 MOACIBHBIX JKCTiepuMeHTa. [lepBbiii
SKCTIEPUMEHT HMUTHUPOBAJI TIOJIHOE CBEJICHUE JIECOB (00e37IeceHre) Ha UCCIIeNyEeMOI TEpPUTOPHUH
U MX 3aMEILICHHE TPABSHUCTON pacTUTENLHOCTBIO. BTOpoil sKcrepuMeHT ObLT CLEHapHeM,
HA00OpOT, TMOJHOrO OOJIECEHUsI TEPPUTOPUU. YBEITUYEHHE JIECUCTOCTH B paccMaTpUBAEMOM
CICHApUU TMPOWCXOAMUJIO HCKIIYHUTEIBPHO 32 CYET YBEJIWYCHHUS JOJMU  IMHOHEPHBIX
MEJIKOJIMCTBEHHBIX TIOPOJ NIepeBbeB (Oepe3a, ocuHa). M3MeHeHHMe 107 XBOWHBIX IMOPOJ B
JPEBOCTOE HE PACCMATPHUBAJIOCH.

JIyist »MUTaMKA B MOJIENH TIporiecca o0e3yieceHusl U 00IeceHusT OblT BRIOpAaH KOMIUIEKC
KJIIOYEBbIX MojenbHbIX mapamerpoB COSMO, xapakTepu3ymomuX pa3idyHble  THUIIBI
PACTUTENBLHOCTH: JIMCTOBOM WHJEKC, MapaMeTp IIEpOXOBATOCTH, INTyOMHA KOPHEBOW CHCTEMBI
pacTeHwHiA, OISl TOKPHITHS TEPPUTOPUH JIECOM (CMEIIAHHBIM U IIUPOKOJIUCTBECHHBIM ).

Tperuit, KOHTPOJIBHBIN FKCIIEPUMEHT, TPOBOAMII PACUETHl METEOPOJIOTMUYECKUX BEIHMUNH
IIPU COBPEMEHHOM CTPYKTYpPE 3€MIICTIONH30BAHMS U CTENICHU 00JIECEHHOCTH.

YucneHHble SKCIIEPUMEHTHI BBIMOIHSUINCh HA OCHOBE KIMMATHYE€CKOW BEPCHUH MOJENH
COSMO (COSMO-CLM) ¢ mrarom cetku 13.2 kM. B kauecTBe Ha4a bHBIX JaHHBIX U TPAHUYHBIX
YCIOBHH HCIONB30Basicss peanann3 ERA Interim ¢ 6-uacoBbIM paspelieHHeM 10 BPEMEHH H
0.75°%0.75° — mo npoctpanctBy (Dee et al., 2011). YucneHHOE MOCITMPOBAHUE TIPOU3BOIHIIOCH
B HENPEPHIBHOM IUKJIE Ui HECKOJIBKHX MECALEB, C «IOAMMUTKOW» ITaHHBIMH Ha OOKOBBIX
rpaHuIaX 00JIACTH MHTETPUPOBAHMUS PE3yJIbTaTaMU peaHaIu3a.

Pe3ynbTaTthl MpoBEeNEHHOTO MOJAENBHOTO HCCIEIOBAaHUS, BBIIIOJIHEHHOTO Ha IMpUMEpe
terutoro nepuoaa 2010 roga, mokasanay, 4To IPOLECCHl 00e3eceHust U 00JIeceHus] B IPUPOIAHO-
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KIIUMaTH4eCcKuX ycnoBusax LleHTpanbHOi Poccun MOTYT mpuBeCTH K 3HAYMMBIM H3MEHEHUSM
MOTO/IHBIX YCIIOBUHM, B MEPBYIO OYepelb — H3MEHEHUSIM B PEXKUME OCAIKOB, N3MEHEHUIO
MPU3EMHON TeMIIePaTypPbl, YaCTOTHI MOSBICHHS TYMaHOB. BbIIIO TOKa3aHO, YTO U3MEHEHUS 11€JI0T0
psaoa METeopOJIOTUYECKUX XapaKTePUCTUK (IMPU3EMHON TeMIlepaTypbl M BIaKHOCTH BO31yXa,
MOTOKOB SIBHOTO W CKPBITOTO TEIIa, CKOPOCTH U TOPBIBUCTOCTH BETpa), TJIABHBIM 00pa3oM,
MPOUCXOAT HEMOCPEACTBEHHO BHYTPU PErHOHa, I7I€ HMHUTHPOBAIOCH U3MEHEHUE JIECUCTOCTH, B
TO BpeMs KaKk M3MEHEHHE PEKUMa OCAJKOB U OOJAYHOCTH B 3aBHCHUMOCTH OT CHHOITHYECKHX
MIPOIIECCOB MPOCIIEKUBAIIOCH JIJIs1 Oosiee OOMUPHBIX TeppuToprii Ha pacctosauu 10 1000 kM oT
peruoHa MPON3BEICHHBIX H3MEHEHHIH.

[To maHHBIM 3KCHIEPUMEHTOB OBUIO MOKA3aHO, YTO 00€3J7IeCEHUE MPUBOAUT K YBEIHUUEHHUIO
IPU3EMHOM TeMIIepaTyphl BO3/4yXa U YMEHBIICHUIO CYMM OCaJIKOB, a 00JieCeHne — Ha000poT: K
YMEHBILIEHUIO TMPU3EMHOM TeMIlepaTypbl BO3JyXa U YBEIMYEHHMIO CyMM ocaiakoB. [Ipuuem
«HarpeB» OE3JIECHBIX TEPPUTOPUN OKazajics Ooliee CHIBHBIM, YeM «OXJIAXICHHUE» B Cllydae
obnecenus (oT uzHayanbHOi 50% necucrocti). OTHOCUTENBFHOE YMEHBIICHHE CPEIHEMECSUHBIX
CYMM OCaJIKOB B CITy4ae 00€3JIECeHHsI TPOSBIIIOCH HAaN00JIee OTYSTIUBO B 3aCYIIUIUBBIN U )KapKUN
JeTHUM Mecsl, a B ciy4yae oOieceHusi 3Hauumoe (Oosiee 4%) yBEeTMUEHHE MECSIUHBIX CYyMM
0CaJIKOB TIPOM3OIILIO KaK B TOKTMBBIC M IMIPOXJIaTHBIC MECSIIBI (Hauaia TEIUIOro Nepruoia), Tak u
B MEPHUOJl C KApPKOW IMOroJIod ¢ MaJbIM KOJHUYECTBOM OCaAKOB. [lomydeHHBbIE pe3ysbTaThl
MO3BOJITIOT MPEIOI0KUTh, YTO YMEHBIIIEHUE TUIOIIA U JIECOB MOXKET MPUBECTH K CYIIIECTBEHHBIM
U3MEHEHHUSAM B pEXHME IMOTOoJbl B 00JIACTAX C JKaPKUM U CYXUM JIETOM (HarpuMep, Ha I0KHOU
TPaHUIIE 30HBI CMEIICHHBIX JIECOB M B JIECOCTEMHOW 30HE), MOMOTHHUTEIHHO TOBBIIIAS Kak
TEMIEPATYPY, TaK U 3aCYIUTUBOCTb 3TUX PETHOHOB.

N3meneHnus temrieparypbl HauOoJee CUIBLHO MPOSIBISIIOTCS B KApKHE JTHU, B THEBHOE
BpeMsI HEMOCPEACTBEHHO B paiioHe, IJe Oblja BBHINOJHEHA MOJElbHas MUMUTAIMS W3MEHEHUs
JIECUCTOCTH.

XapaKkTepUCTUKU BIAKHOCTH MPU3EMHOTO BO3/lyXa M O0JIAYHOCTh HUXKHEro spyca
YMEHBIIAINCH NP CIICHAPUU C 00€3JIECEHNEM, U YBEIHUMBAIUCH B ClTydae CIieHapus OOJIECeHHSI.
Takum oOpa3om, oOjeceHHe TEepPPUTOPUU TPUBOAMIO K HEKOTOPOMY JOMOJTHUTEIHLHOMY
VBIQKHEHUIO HIDKHUX CJIOEB Tpomochepsl, CBSI3aHHOMY, TJIABHBIM 00pa3oM, C TMOBBIIICHUEM
sBanoTpancnupanuu. [Iporecc obe3neceHrs, HaMPOTHUB, CITOCOOCTBOBAJI YCTAHOBJICHUIO OoJiee
YKAPKOU U CYXOH MOTO/IbI, yCUIICHUIO CKOPOCTH BeTpa. OTHUM U3 3HAYUMBIX 2P PEKTOB U3MEHEHUS
JIECUCTOCTH SIBUJIOCh U3MEHEHHUE YHCIIa THEH ¢ TYMaHaMH, mpudeM 3TOT 3P (HeKT okazaics Oonee
CWIBHBIM JUIS cliydaeB ¢ oOsieceHueM. OTMEUCHHbIE U3MEHEHUS 3aTPOHYIH TJIaBHBIM 00pa3zoM
HENOCPEJICTBEHHO PErHOH C U3MEHEHHO! JIECUCTOCTHIO.

CymMMUpY$ pe3ybTaThl SKCIIEPUMEHTOB MOKHO OTMETHTD, YTO 110 a0COIIOTHON BETUYHHE
BJIMSTHUE IIPOLIECCOB IMOJIHOTO obOe3neceHus (mpu coBpeMeHHOW 50% creneHu 00JieCeHHOCTH
UCCIIeTyeMOI TEPPUTOPHUH ) Ha JIETHUE TEMIIEPATYPHBIC YCIOBUS OKAa3aJI0Ch 00JIee 3HAUUTEIbHBIM,
4yeM mpolecchl MosHoro obinecenus. C APyroil CTOPOHBI, BIMSHUE NPOLIECCOB OOJECEHUs Ha
ocaakoobpa3oBaHue, (GOPMUPOBAHUE TYMAHOB U PEKUM BeTpa ObLJIO TUOO0 COU3ZMEPHUMBIM, JTNOO
0oJiee 3HAUMMBIM, YEM MPHU OJTHOM 00€3JIeCEHUN.

Hccnenosanue 66110 oanepxkano Poccuiickum HaydubiM ponzoM (rpant 14-14-00956).
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N3MEHEHUE 5KOJIOTMYECKOI'O [IOTEHLHHUAJIA U CYPOBOCTU KIIMUMATA
CPEJHEN CUBMPH K KOHIIY TEKYII[EI'O BEKA ITO CIIEHAPHIM CMIP5
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Nuctutyt neca um. B.H. Cykauea CO PAH, ®UI[ KHI[ CO PAH
P®, 660036, r. KpacHosipck, Akagemropoiok, a. 50/28, lyeti@ksc.krasn.ru

Ilenp Hamieil paboTbl — PacCMOTPETh YCIOBHUS IS JKU3HENEATEIBHOCTH 4YellOBeKa Ha
tepputopuu Cpenaeit CHOMpPH ¢ TOUKH 3peHUs MoKazareae KoM(pOPTHOCTH/CYpOBOCTH KIIUMAaTa,
KOTOpBIE€ OYTyT MEHATHCS MOJI BIAUSHUEM IIPOTHO3UPYEMOTO MOTEIICHUS KJIMMaTa K KOHIly BeKa.

OOBEKTHI U METOBI

HacuutsiBaerca oxkono 30 mokasaTeneil, UCHOJIb3yEMBbIX JJIsi XapaKTEPUCTUKU IKOJIOTO-
pPECYpPCHOTO MOTEHITAIA TEPPUTOPUH, HEOOXOIUMOTO AJIS )KU3HH U ACSITEIbHOCTH YeIOBeKa, Ha
OCHOBE KOTOPBIX CO3JIal0TCS KapThl MPHUPOJHBIX YCIOBHM >KM3HM HaceneHus. Kimmmaruueckue
MoKa3arenu 00bIYHO BKIIIOUYAIOT: 3()()EeKTUBHBIC SKBUBAJICHTHBIE TEMIIEPATYPHI SIHBAPS U UIOJIS;
TEIUIOOIYIIEHUE 4YeJIOBEKa 3UMOM M JIETOM; TEeMIEpaTypHble PEXUMBI 3UMBI M JIETa;
MPOJOHKUTEIFHOCTD 3KCTPEMAIBHOTO MEPHOJa U 0€3MOPO3HOTO MEePHOIa; MTPOJOIKUTEIEHOCTh
OTONMUTENILHOTO TIEPUO/a; TOJOBbIE aMIUIMTYABl CPEIHECYTOYHBIX TEMIIepaTyp; cyMmMma
TEMIEpaTyp 3a BETreTAllMOHHBIA TEpPUOM; TPOAOKUTEIBHOCT, TMACMYPHOTO TIEPUOJA;
MPOJOHKUTEIBLHOCTh MEpUOAa C OCaJKaMH; MPOJOJDKUTEIBHOCTh MEPUOJIa CO CHEroM; CHIY
BETPa; CPEIAHETO/IOBas MPOJODKUTEIBHOCTh METENed; CpemHsis OICHKAa COBOKYIMHOCTH
KJIIMMaTH4ecKuX ycioBuit (Bunorpagosa u mp., 2008).

B nacrosimem coobmienuu Obia paccMoTpeHa tepputopus Cpenueit CuOupu B OKHE ¢
koopauHatamu 85-105 B.n1.; 51-75 c.m., Brimodaromass KpacHospckuii Kpaid, pecryOMKd
Xakacuss ¥ TwiBa. [l OUEHKM DKOJOTMYECKOIO IOTEHIMANa TEPPUTOPUUA MBI INPUHUMAEM
MoKa3aTeNb AKOJIorundeckoro norennuana sanamadta (OI1J]) B tpaktoBke A.I'. Mcadyenko (2003),
KOMIUIEKCHO OTPaKAIOMIMK TEIJIO- W BIAropecypchl TEPPUTOPUHU, a NI XapaKTePUCTUKU
CypOBOCTH KjauMaTa MbI, Bciaea 3a 3adomorHukoMm C.M. (2010), Oymem HCMOIB30BaTh JBa
MOKA3aTeNsl: CyMMBI TEMIIEpaTyp HIKE HYJSl U IPUCYTCTBUE BEUHOM MEp3/I0ThL. | 'eorpaduieckoe
MOJIO’KEHHE TPAHMIIBI BEUHOM MEp3JI0Thl PACCUUTHIBAJIOCH HA OCHOBE KIMMATHUYECKUX HHJIEKCOB
TEIUIO- U BIIAr000ECIIEYeHHOCTH U T'OI0BOTO KOJIMYECTBA OCAAKOB. J{J1s onpeienieHus mapaMeTpoB
knmumara Cpeaneit Cubupu KOHIIA TEKYIIEro Beka ObLIM Hcmoib3oBaHbl nanHbie IPCC 2013
(www.ipcc-data.org) — 5-ro [okmama Mex-nipaBUTEIbCTBEHHOW ['pynmbl DKCHEPTOB 1O
N3menenuto Knumara (MI'OUK). beutn oOpaboTaHbl JaHHBIE TEMIIEpaTyp SHBaps U UIONA U
TOJIOBOTO KoONW4ecTBa ocaakoB mo 10 MomensM oOmmIed HUPKYISIUH aTMOCEpbl U OKeaHa
(MOIIAO) Bemymmx MHUPOBBIX KIMMATHYECKUX IIEHTPOB. sl MccienyeMoil TeppUTOpUH MBI
MPOAHATU3UPOBATH IPOTHO3HBIE U3MEHEHUS aHOMAJIMH yKa3aHHBIX KIIMMATUYECKUX TTOKa3aTenen
B COOTBETCTBHHM ¢ HambOojee MiIrkuMm (ICp 2.6) m Hambosee xecTkum (rcp 8.5) creHapusMu
n3MmeHeHus kaumara g 10 MOLIAO k 80-m romam TEKyLIEro BeKa ¢ yCIOBHBIM BPEMEHHBIM
cpezom 2070-2099 r.r. (www.ipcc-data.org). Kak BugHO M3 puc. 1, 3HAUEHUS aHOMAJHMH 3THX
nokazarenei necsitu MLUAO pasnuuatorcst B pa3sl Ha Tepputopun Cpeaneit Cubupu. Ilyrem ux
IPOCTOTO YCpeOHEHUs ObUl paccuuMTaH aHcamOJeBBIM CHEHapUil M3MEHEHMsSI OSTUX Tpex
MoKa3arene JuUisi KOHIIA TEKYIIEro BeKa, MO KOTOPhIM OBbLTH TOCTPOSHBI CIOUW OCHOBHBIX
KJIMMaTHYECKUX MHIEKCOB, UCTIOJIb3YEMbIX B HAILIUX pacyeTrax.

Pesynbrathl u 06cyxkeHue

boun mony4yeHsl KapThl pacrpeneieHHs] HKOJIOTMYECKOro MOoTeHLuana JiaHamadra u
cypoBocTH ycroBuit Teppuropun Cpenneit CuOupu st COBpEMEHHOTO U IMTPOTHO3HOTO KJIMMAaTa
TEeKylero Beka. Kak BHUIHO W3 aHaM3a paclpelesieHHil rpajaluid CypoOBOCTH KJiuMMara 0
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tepputopun Cpenneir CubupH, COBPEeMEHHBIH KJIMMAT MOXKET OBITh OXapaKTepU30BaH Kak

14 Ercp 2.6 @rcp 8.5
12
10

8 l

dtl,oC
oNbh O
|

dt7, oC

OFRPNWAIIONOOO
Il

250
200
150
100 -

drmm, mm

50 ~
0 -

Puc. 1. AHOManuu SSHBapCKOU U MIOIBCKOW TEMIIEPATYPhI M TOJIOBOM CYMMBI OCAJIKOB IS
teppuropun Cpeaneit Cubupu mo MOILIAO u3 5-ro oruera MI'OUK (2013)

CypOBBIi W HEOJAarompuATHBIA. 30HAa YMEPEHHBIX YCJIOBHH CYOIIMPOTHO TIOBTOPSET
pacrioyoKeHUE 30HBI JIECOCTENH U JIMIICHA HEOIaronpusaTHOTO BIUSHUS BEYHOH MEP3JIO0THI.

Kak cnemgyer m3 mporHo3Hbeix pacdeTtoB, K cepeaune 2080-x Ha Tepputopun Cpemnei
Cubupu npou3oiiieT cMArdeHue KimMaTa, 1 OOJBIIYIO YaCTh TEPPUTOPUN OYyIyT 3aHUMATh 30HBI
C YMEPEHHBIMU YCIOBHUSIMH U, B 3aBUCUMOCTH OT CLIEHapHsl, C OOJIBIINM MM MEHBIINM Y4acTHEM
30HBI OTHOCHTEJIHHO OJIArONpPUATHBIX YCIOBUH. YUUTHIBAs, YTO MOKa3aTedb CYpOBOCTH KJIMMaTa
uist  tepputopun Poccum  XOpomio  KOppenupyeT C  IUIOTHOCTBIO HACENIEeHMs, MOXKHO
MPEIOJIOKHUTh, YTO CMATYCHUE KIIMMaTa B OyIyIIeM MOXKET MPUBECTH K MOBBIMICHUIO YPOBHS
MUTPAIMOHHOMN MpUBIeKaTeNbHOCTH Tepputopun Cpeaneit CuOHUpH K KOHITY TEKYILEro BeKa.

Pabota BemonHena npu noanaepxke POOU, rpant 16-05-00496.
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COBPEMEHHGLIE U ITTPOTHO3WUPYEMBIE U3MEHEHUN A JIEJOBOI'O U
TEPMHUYECKOI'O PEXKUMA PEK APKTUUYECKOM 30HbI POCCHU
C.A. Aeagponosa®, JI.B. Maepuyxuit®, I'B. Cyprosa®, H.JI. ®porosa®

U MI'V umenu M.B.JIomoHOCOBa, reorpadudeckuii GpakyabTeT
P®, 119991, r. Mockaa, I'CII-1, Jlenunckue ropsi, SV_andreevna@mail.ru

Uccnenyemast Tepputopust pacnoyioxkeHa B mpezaeiax ApKThueckod 30HbI Poccum, rae
0e30MacHOCTh HaceJeHUs M XO034WCTBa HEPEeOKO JHUMUTHPOBAHA OMNACHBIMHU JIEJOBBIMU
sSBIICHUSIMUA. B naHHO# paboTe ObUTM MCHONB30BaHBI JaHHbIE HAOMIOACHWM 3a mepuon 1936—
2014 rr. na 230 ruaposiorndeckux moctax (TIr), pacroyIoKeHHbIX Ha 146 pekax, cpenu HuX 20 pex
¢ TIomAakio Bogocbopa Gonee 50 000 km2. [l ONMCAHUS TEOBOTO PEKMMA PEK UCCIIeayeMOoit
TEPPUTOPUHU TOTPEOOBATOCH BOCCTAHOBJICHHE KOPOTKUX PSAAOB JAaHHBIX, KOTOPOE MPOBOJIUIIOCH
METOJIOM THJAPOJIOTUYECKOW aHAJIOTMH C WCIOJIb30BaHWEM HWHQPOpPMAIIMU 10 CTBOpPAM,
pacrlojiO’)KEHHBIM Ha peKax €O CXOXUMHU  (QU3UMKO-TeorpaduiyecKUMH  YCIOBUSIMH U
XapaKTepuCTUKaMu BoaocOopoB. OIlEHKa COBPEMEHHBIX W3MEHEHHU JIEOBOTO PEKHUMA
POBOAMIIACH, MPEXJE BCEro, i CPOKOB JIEJOBBIX SBIEHUN, WX MPOJOJIKUTEILHOCTH,
MaKCHMaJIbHBIX 3HAYCHU TOJIIIMHEI JIbJIa HA PEKaX, a TAKKe 3HAYCHUU TETNIOBOTO CTOKA PEK.

Pexn wuccienyeMoil TEppUTOPUM  XapaKTEPU3YIOTCS  YCTOWYMBBIM  JIEIOCTABOM,
UCKITIOYCHHS COCTABJISIIOT MMOPOXKKUCTHIE YIACTKH U UCTOKHU U3 KPYIHBIX 03ep. JlemocTas Takxke He
HaOIIOaeTCs HA ydacTKax cOpoca MPOMBIIIIEHHBIX CTOYHBIX BOA, Hroke miioTuH ['DC. Jlen nHa
peKax TOSBJISICTCS B CPEAHEM B TEPBBIX UMCIAX OKTAOPS HA CEBEPO-BOCTOKE TEPPHUTOPHH, B
cepenuHe OKTAOPs Ha pekax 3anagHoi CHOMPH U K KOHITY OKTSOPS Ha peKaxX €BPONEeHCKOTo YacTh
UCCIIETyeMON TeppUTOpUU. 3aMep3aHue Ha CpeJHUX U OOJIBIINX pPEeKaxX COMPOBOKIAACTCS
HIYTOXOJ0M U JenoxonoM, Ha pekax Kapenuum u Kosabckoro momyoctpoBa — oOpazoBaHueM
3ax0poB. TonmuHa TeATHOTO MOKPOBa K KOHITY JIEOCTAaBHOTO MEePHO/a TOCTHTaeT B cpearem 70
— 90 cm B mpenenax eBporeickoit Teppuropud, 10 130 — 150 cM 1151 GostbIielt YacTH a3uaTCKOM
tepputopun 1 10 200 cMm 1uig ceBepo-BocTOKa. OYMILEHHE pEK OTO JIbJla CONPOBOXKAAETCS
BECEHHUM JieoxonoM. Ha MamnbIX, KapcTOBBIX, a TaKKe IepeMep3arolnX pPeKaX BECEHHEro
Jenoxoja He HaOmromaercs, Jied TaeT Ha mecte. CpelHUe CPOKM Hayalla BECEHHETO JIeI0XOoAa
UMEIOT YETKOE IPOCTPAHCTBEHHOE paclpeiielieHne IO TEPPUTOPUHU: CepeArHa Mas s
€BpOICICKOM 4YacTH, KOHEIl Mas — IIEPBbIE YWCJIa WIOHA JUIi OCHOBHOM 4YacTH Aa3UMaTCKOU
TEPPUTOPUU W CEepeInHa WIOHA — g OacceiiHa p. [lacuna. Takum oOpasom, cpemHss
MPOJOKUTEIFHOCTD TIEPUO/IA C JISOBBIMU SIBJICHUSMU Ha peKax APKTUYECKOUN 30HBI COCTABIISET
oT 200 cyt mna pek Konbckoro noixyoctposa 110 260 cyT AJisi cEeBepO-BOCTOKA TEPPUTOPHUU U T-Ba
TanuMsIp.

TennoBo#i cTtok pex Wr, Bnagaronumx B Mopsi Poccuiickoit ApKTHKH, JOBOJBHO BEIWK,
HECMOTPS Ha OTHOCHTEILHO HU3KHE 3HAYCHHS TEMIIEPATypPhl BOABI U KOPOTKUN TETLIBIA TIEPUOJT
(c Temmeparypamu Boabl Beie 0°C). boisbie Bcero TEIIOTHI B TOJ BBIHOCAT B JCIBTH (U
COOTBETCTBEHHO B MOpsi) HaumOojiee BOJOHOCHBIC peku pernoHa. OOImMN CTOK TEIUIOTHI B
apkTH4eckue Mops Poccnu oreHeH nmpuommuTensHo B 786001012 kJTx/rox (Marpumkwii, 2009).
Ha nomo pex Botoc6opos mopeit Kapckoro u JlanteBbix npuxonutcst 48 u 28% 3TOi BEIUYHHBI
cooTBeTcTBEHHO. OCHOBHAs 4acTh TEIJIOBOIO CTOKa KpYMHBIX pek bemoro mops dhopmupyercs
BecHOMH (anpenb—Mmaii — 24-28%) 1 ieToM (MI0HB— aBrycT — 58—65%), a y OCTaIbHBIX apPKTHUECKUX
pek — B etHue Mecsaubl: 82% y p. [lewopa, 85-92% y 6onbpmmx pex Bogocoopa Kapckoro mops,
89-96% y Oonpmux pek BomocOopa mops JlamTeBwix, 88-92% y Oompmmx pek BogocOopa
Boctouno-Cubupckoro mopsi, 96% y p. AMrysma.

VY He3aperyaupoBaHHBIX BOJIOXPAHWIHIIAMHI PEK B OCHOBHOM HA0JIO/1aeTCsl MHOTOJIETHEE
YBEIUYCHHUE TEMIIEPATyphl BOJABI U TEILIOBOTO CTOKA, 0COOCHHO cO BTOpOM moioBuHbl 1980-X rT.
VY p. Onera oHo coctaBuio B 1976-2013 rr. okono 6%, y pek Cesepnas J{puna u [ledopa — okoio
10 - 11%, y p. Jlena — 4,5%. Poct oT™MeueH Kak B MEPUOJ MOJIOBOIbS, TAK M B JIETHE-OCCHHUI
MEKEHHO-TIaBOJOYHBINA CE30H.
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Ji1st aHanm3a BpeMEHHOM W3MEHYMBOCTH XapaKTEPUCTHK JIETOBOTO PEKUMA CPABHUBAIHCH
2 nmepuopa: 1961-1990 u 1991-2014 rr. MI3MeHeHHE XapaKTEPUCTHK JIEAOBOTO PEKUMA B TIEPHO,T
3aMep3aHus B TOCJIEIHUE TOJbl BBIPAXKAECTCS B CMEIIEHWHU CPOKOB TMOSABICHHS JbJa H
YCTaHOBJICHHUSI JIEJOCTaBa B CTOpOHY Oosiee mo3gHuX. Ha wmHOrmx pekax EBpormerickoit
TeppuTOopuu Poccuu nporucxouT He3HAUUTENIbHOE YBEJIIMUEHUE MTPOIOKUTENIbHOCTH IITYyTroX0/a,
YTO 4YacTO MNPUBOAUT K (OPMHPOBAHHUIO 3aKOpOB JbAa. JlegocTtaB Ha TakMX YydacTKax
YCTaHABIIMBAETCSl MPHU 0oJiee BHICOKMX YPOBHSAX BOABL. V3MEHEHHE XapaKTEPUCTUK JIEJJOBOTO
peXrMa B BECEHHHI MEpUOJ B MOCJEIHNE IO/Ibl BEIPAXKAETCSI B CMEILIEHUU CPOKOB BCKPBITUS U
OUUIICHHSI OTO JIbJ]a B CTOPOHY OoJiee paHHUX. MI3MeHeHUs TaThl BCKPBITUS PEK CTATHCTUYECKU
HE 3HAYMMbl MPAKTHUECKU U BCEX IMOCTOB, 3a HckimoueHneM pek Kapenuum u Kombckoro
II0JIyOCTPOBA.

JUis  OLEHKHM BO3MOXHBIX  OyAyIIMX HW3MEHEHWH ObUIM  BBISBICHBI  CBS3H
METEOPOJIOTUYECKUX XAPAKTEPUCTUK XOJIOAHOTO MEPUOa U OCHOBHBIX XaPAKTEPUCTHUK JIEIOBOTO
pexuma. B kauecTBe UCXOIHBIX NAaHHBIX UCIOJIb30BAINCH €XKETOJHbIE 3HAUYEHHUS 3a XOJOJIHBIH
Nepuol CyMM TBEPABIX OCaJKOB, MM; CyMM OTPHUIATENbHBIX Temmeparyp Bo3ayxa,’C; cymm
MOJIOKUTENBHBIX TEMIEPATYpP BO31yXa, °C; 4UCIIO THEHN ¢ TeMnepaTypoi Bo3ayxa Baiiie 0°C, cyT;
4ylhcllo JHEHW ¢ Temieparypod Bo3ayxa Huxke 0°C, cyT, a Takke €XEroJHble 3HaueHUs
MPOJOHKUTEILHOCTH TEPHOJIa C JICAOBBIMU SBICHUSMH, CYT; MPOJOKUTEILHOCTH JIEJOCTaBa,
CYT; MaKCUMAJIbHOM TOJIIUHBI JIbAa, cM 3a neproxa 1961-2009 rr. 3HaueHnss MeTeopOIOrHUECKUX
XapaKTEePUCTUK ObUTH MOJTy4YeHbl 0 JaHHble peaHann3a TCR ¢ BpeMeHHBIM pasperieHueM 1 cyr
U TIPOCTPAHCTBEHHBIM PACHIMPEHUEM, COOTBETCTBYIOMUM ceTke 1.9° X 1.9° mmpoThl U JOATOTHL
Peananusz TCR 20 Beka (Compo et al., 2011) NCEP/NCAR npencrasnsier co60l COBMECTHBIN
npoekT Hammonansubix LlentpoB Oxpyxaromeit Cpenst (National Centers for Environmental
Prediction) — NCEP u Hammonansuoro Ilentpa Msydenus Atmocdepsr (National Center for
Atmospheric Research) — NCAR. EsxerogHpiMu JaHHBIMU ObIIa OXBau€Ha TEPPUTOPHS MEKIY
60-69°c.1m1. u 30-90°8B.1.

[TonydeHHbIe 3aBUCUMOCTH OBLTH MCTOJIB30BAHBI JUISI OIEHKA BO3MOXKHBIX H3MEHEHHIA
XapaKTEPUCTHUK JIEJOBOTO pekumMa Jyisi BpeMeHHbIX cpe3oB 2046—2065 rr. u 2081-2100 rr. B
Ka4ecTBE MCXOAHBIX Kiumartndeckux HaHHbIX (CypkoBa, 2015) ucmonb30BajgucCh OTKIOHEHHUS
KJIMMaTUYECKUX TMOKa3zaTesnel OTHOCUTeNbHO nepuoga 1961-1990 rr. mo pesyibTaTaM MOAEITH
NBM PAH (INMCM4) nns nambonee <okecTkoro» cuenapusi npoekra CMIPS — RCP8.5.
W3meHeHus cpefHel MpOJOIKUTENBHOCTH JIE0CTaBa U MEpPUOJia C JICAOBBIMU SIBICHUSAMH IS
BbIOpaHHOM TeppuTopuu kK cepeanne XXI B. coctaBiar 5-10 cyT, U3MEHEHHUs TOJIIMHA JIbJA K
KOHILy 3uMHero nepuoaa 5—10%. MU3menenns k koniy X XI B. 1151 TPOAOTIKUTETBHOCTH JIETOBBIX
nepuoaoB coctaBar A0 40 cyT., A TONMUHB JbAa — okoyio 20%. ITomyueHHble pe3yabTaThl
OLICHKH BO3MOYKHBIX OYyAyIIMX U3MEHEHHUH JIEJOBOrO PeKMMa ObUIH MPEICTaBICHBI B BUIE KapT.
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CBs3b TEMIIEPATYPBI BO3/1YXA HA ITOBEPEXBE APKTHUKU C OCAJIKAMU B
BACCEWHE BOJIT'U
H.K. Kononosa®, O.®. Camoxuna®

Y Yncruryt reorpadun PAH,
P®, 109017 Mocksa, CtapoMoHeTHBIH Tiep., 29, NinaKononova@yandex.ru
2) I/IHCTI/ITyT FJ'IO6aJ'H>HOFO KJIMMaTa 1 3KOJIOI'uu,
P®, 107258, r. Mockaa, yi. ['me6oBckas, 1., 206 samoxinao@yandex.ru>

VY JI.C. bepra (bepr, 1947) ectp pabora 00 ypoBHe Kacmuiickoro Mopst U YCIOBHUSX
MJaBaHus B ApPKTHKE, B KOTOPOH IOKa3aHO, YTO ypoBeHb Kacmusi 3aBUCUT OT KOJWYECTBa
0CaJIKOB, B OCHOBHOM 3UMHHX, B Oacceline Boaru. Mbl pemmin npoaoKUTh 3TO UCCIIEA0BaHHE,
UCIOJIb30BaB JIaHHBIE METEOPOJIOTMYECKUX HAOIIOACHUN 3a TeMiepaTypodl BO3dyXa Ha
noOepexxbe ApPKTHKH, 32 KOJIMYECTBOM OCaJKOB B OacceiiHe Bonrm, a Takxe cBereHus o0
M3MEHEHUH XapakTepa nupKyssiuu atMmochepsl B XX — XXI BB.

B pabote UCIIOJIb30BaHa baza KJINMAaTHYECKUX JAHHBIX HUIrkKkos
(http://www.climatechange.su). ITo MecSTYHBIM 3HAUCHHSIM TEMIIEPATYPHI Bo3ayxa 17 apKTHUYECKUX
CTaHLUH, PACIOJIOKEHHBIX Ha Oeperax apKTHUECKUX MOpel U pabOTarOIIMX 110 HACTOSIILEE BpeMs,
paccunTaHbl CpEOHUE 3HA4YEHHUs 3a TEMJIOE, XOJOJHOE IOJYroAus M TOJOBBIE CpEIHHE.
AHanmornuHble pacuéThl MPOBENEHBI It 48 CTaHIWH, PacmojioKeHHBIX ceBepHee 60° c¢. m. B
Oacceitne Bonru Obutn BEIOpaHbI 5 CTaHIU, pACIIONOKEHHBIX B BEPXHEM U CPEIHEM TCUECHUH, U
6 cTaHIMI B HUXKHEM TEUYEHUH, I KOTOPBIX ObUIM NMPOBEACHBI aHAJIOTMYHBIE PACUETHl CyMM
0CaJIKOB.

JUis  aHamm3a W3MEHEHMsI XapakTepa LUPKYJSIMMOHHBIX IPOLECCOB HCIOJIb30BaHa
TUNM3alMA  [UPKyassnuu  atMocdepsl  CeBepHoro  momymapus, paspaborannas bB.JL
IzepnzeeBckum, B.M. Kypranckoit u 3.M. ButBunkoit (/I3epaseeBckuii u ap., 1946).
[Ipoananusuposan Kanenmapp mNoCI€I0BaTENIbHON CMEHBI 3JEMEHTAPHBIX LUPKYISIIMOHHBIX
mexanu3moB (B1[M) 3a 1899-2015 rr. [Ipoananmu3upoBanbl pacd€Thl MPOAOKUTENbHOCTH DM
u rpynn OIM nns CeBepHoro nosiymapusi B LEJIOM U Il CEKTOPOB, B KOTOPBIX PacoJIOKeHa
Poccus (/I3epazececkuii, 1970; Komnebanus mupkymsaiuu atMocdepsl..., Www.atmospheric-
circulation.ru)

Koppensanuu paccuuTeIBaIMCh MO psAlaM: aHOMAJIMN TeMIepaTypbl BO3[dyXa Ha CeBepe
Poccun, anomanuii ocankos B Bepxuem, Cpennem u HiwkneM teuenun Bonru; psasl nomaydeHsl
OCpETHEHHEM 10 IUIOINAASIM PETHOHOB, KaK B IEMCTBYIOIEH TEXHOIOIMM MOHUTOPHUHIA KJIMMaTa
B UT'KD (pernonsl ocpeHeHus cM. puc.la).
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Pucynok 1. Pernonsl ocpenHenus (a) U U3MEHEHHUE CPEIHEH TOJ0BOM TeMIlepaTyphbl Ha
cTa"y MypMaHCK (a) ¥ TOJIOBOM CyMMBI OCAJIKOB Ha cTaHiuu Asnekcanapos ["aii (0).

[Tonyuensl cienyrone pe3yabTarThl.
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Ha Bcém apkruueckom mobdepexbe Poccun ormeuaercst aBa nepuoaa norervieHus: 20-30
roasl XX Beka u ¢ 80-x rogoB XX Beka Mo HacTosIIee BpeMs. B kauecTBe npumepa NpuBOAUM
U3MEHEHHE CpeIHel Tof0Boi Temneparypbl B Mypmancke (puc. 16). Makcumyma mnoTenjieHue
JOCTUII0 B mocienHue roxapl. [lepBoe moOTemIeHWE OTHOCUTCS K 30HAJBHOW 3IOXe
(3epn3eeBckmii, 1968), KorJa KOHTUHEHTAIBHBIC AHTUIIMKIOHBI OBUIH CMEIICHHI K IOTY, a 10
apKTUYECKHMM M CyO0apKTHYeCKMM LIMpOTaM IMPOXOJWIN aTJIaHTHYECKHE LUKIOHBL. Bropoe
NOTEIUIEHNE OTHOCUTCS K MEepUoay pocTa Oiokupyromux mporeccoB (Kononosa, 2015. B cBs3u ¢
IPEUMYLIECTBEHHO aHTHLIMKIOHWYECKHM PEXUMOM LUPKYISIUMKM Haja EBpasueil xoamdecTBO
ocankoB B OacceiiHe Bonru ¢ nayanma 90-x ronoB ymenbmaercs (puc. 1B). CBsi3b 0CaJKOB B
Oacceitne Bonrn ¢ temmeparypoii Ha moOepexbe APKTHKH MPEUMYIIECTBEHHO OTpHIlATE/IbHA,
ocobenHo B Cpennem n Hiwknem teuenuu Bonru B 3umHwMii nepuon (tabdm. 1).

Takum oOpa3om, mnonoxeHue, BbickazanHoe JI.C. beprom B OTHOIIEHMH TIEPBOTO
NOTEIUICHUS] APKTHKH, OKA3bIBAETCS CIIPABEIMBBIM U B OTHOILIEHHH BTOPOTO.

Tabmuua 1. Koadunuentsl Koppemsnuu MeXIy aHOMaluel TemrepaTypbl Ha ceBepe

€BPOTICHCKOT0 MOOEPEKbsi POCCUIUCKON APKTUKH M aHOMAJIMSIMH OCaJIKOB B Oacceiine Boru.
Ilepuon | Teuenue
roJl BEpPXHEE
3UMa BEpXHEE
rojt HIDKHEE
3uMa HUKHEE
roJt cpenHee
3UMa cpenHee

CIHCOK JUTEPATYPHI

=

baza kmumarnyeckux nanubsix UT'KD. Pexxum nocryna: http://www.climatechange.su

2. bepr JI.C. Yposenp Kacnmiickoro mops u ycnoBus miaBanus B Apkruke // Knmumar u
*Ku3Hb, - O'U3, M.: 1947, c. 90-95.

3. HzepnzeeBckuii b.JI. [lupkynanroHHbIe MEXaHU3MBI B aTMOC(hEpe CEBEPHOTO MOJTyIIapHs
B XX cronerun Marepuainsl MmeTeopoaoruueckux uccinenosanuil, u3a. UI' AH CCCP un
Mexnysen. ['eopus. Komurera npu [Ipesunnyme AH CCCP. M., 1968, 240 c.

4. JIzepnzeeBckuii b.JI. ComocTtaBieHne XapakTepUCTHK aTMOCHEPHON MHUPKYIALIUUA HaM
CeBepHBIM TMOJNyIIApUEM M €ro cekropamu // Marepuaibl METEOpOIOrHYECKUX
ucciaenosanui. M., 1970. C. 7-14.

5. HzepnzeeBckuii b.JI., Kypranckas B.M., Buruiikas 3.M. Tunuzamus mupKyISIIHOHHBIX
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nporuo3oB. M.; JI.: 'mapomeruznar. 1946. 80 c.

6. Konebanusa mupkynsanuu armocheps! ceBepHoro noxymapus B XX — Hayane XX Beka.
(www.atmospheric-circulation.ru)

7. Kononosa H.K. (2015). U3menenust uupkyssiuu arMocgepsl CeBepHOro MOTYIIapHs B

XX-XXI cronerusix v uX MOCACACTBUSA 11 Kiumata. / OyHaameHTanbpHas U IPUKIIaIHas

kimmarosorus, 2015, Ne 1, ¢. 127-156
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OLIEHKA ITPEJICTOSIIMX KIIMMATUYECKUX M3MEHEHUI B ATJIAHTUKO-
EBPA3UIICKOM CEKTOPE ITIOJIYIIIAPHS C UCITIOJIB30OBAHUEM ®H3UKO-
CTATUCTHUYECKOI'O ITIOAXOOA (HA TTPUMEPE 31MBI)

C.B. Mopo3zosa

CapaToBCKUI HAlIMOHAIBHBIN UCCIEA0BATEIbCKUN ITOCY1apCTBEHHBIN
yHusepcureT umenu H.I'.UepusimeBckoro
P®, 410026, r.Capatos, yi1. AcTpaxaHckas, 1. 83, swetwl @yandex.ru

Jljis OTICHKHW TPEICTOSANINX U3MEHEHUN KIMMaTa HauboJiee BaXKHBIM SIBISICTCS W3YYCHHE
(bakTOpoB, BBI3BIBAIOIIMX ATH M3MEHEHHUA. [l0 COBpeMEHHBIM NPENCTABICHUAM H3MEHEHUs B
3eMHOM kiaumarnueckodl cucreMe (3KC) mnpoucxondr nox AEWCTBUEM €CTECTBEHHBIX U
AQHTPONOTeHHBIX (hakTopoB. MonenupoBanue OyIyluX KIMMaTHUYECKUX W3MEHEHUN MoJ
BJIMSTHUEM TOJILKO aHTPOIIOTEHHOTO (pakTopa (Kak MpaBUIIO, SMUCCHS YTIEKUCIOTHI) MPUBEIO K
CYILIECTBEHHOMY 3aBBIILIEHUIO OKUAAEMbIX 3HAYCHHU I MTPUIIOBEPXHOCTHON TeMIepaTyphl BO3yXa
(IPCC, 2014). IToaromy npu pa3paboTKe KIMMAaTHYECKHX CIICHAPUEB HEOOXOAMMO YYUTHIBAThH
NEeCTBHE  €CTECTBEHHBIX  (DAKTOPOB,  KOTOpbIE  SIBJISIIOTCS ~ MOIIHBIMH  pbhlUYaramu,
CIOCOOCTBYIONUMU COXpaHeHHI0 paBHOBecHOTO coctostausi B 3KC. OmgHako, BBISIBICHHE POIU
€CTECTBEHHBIX (PAKTOPOB B KIMMATHYECKHX IpoOlleccax BecbMa 3aTPyAHUTETbHO. Bo-mepBbIX,
€CTeCTBeHHbBIE (DaKTOPBI TOpa3[o CIIOKHEE BKJIIOYATh B MOJIEIH, Ye€M aHTPOIOTeHHBIe, Bo-
BTOPBIX, E€CTECTBEHHBIX (AKTOPOB BEIMKOE MHOXECTBO, M3 KOTOPBHIX OOJBIIMHCTBO HaM
Hen3BecTHO. Kpome Toro, neiicTBre ecTeCTBEHHBIX (DAKTOPOB peann3yeTcs 4epe3 CIOKHEUIIYIo
CUCTEMY BHYTPEHHUX OOpaTHBIX CBsI3€H, MOATOMY H3YUYEHHME BIUSHUS KaXJIOTO M3 HHUX B
OTIICTPHOCTH TPEJCTABISCTCS Mano MepCrneKTHBHBIM. OOOWTH BHINIE yKa3aHHBIE TPYIHOCTH
MO3BOJISET MOJIX0/], OCHOBAHHBIN Ha (PU3MKO-CTaTUCTHUECKOM aHAJIM3€ KIMMAaTHYECKOIO PeKUMa
obmeit mupkysiiun armocdepsl (OLIA). OLJA koMIUITUPYET COBOKYITHOE JEHCTBIE MHOXKECTBA
BHEIIHUX U BHYTPEHHUX BO3JCHCTBHH, YyTKO pearupyeT Ha Bce uameHeHus B 3KC, wu moutu
MTHOBEHHO BBIPAXKAET 3TO AHOMAJIMSIMHU CBOETrO pexuma. M3ydeHue coCTOSHHS CTPYKTYPHBIX
snemeHToB OIIA Ha ¢one HaOmMOMaEMONW KIMMATHYECKOM WM3MEHYMBOCTH C YYETOM
KoHcepBaTuBHOCTH TporieccoB B 3KC MO3BONMT onpenenuTh OCHOBHBIE TEHACHIMH Oymyrien
KJIMMaTH4eCKOH u3MeHUYuBOCTH. M3ydas mnoBeieHHe OOBEKTOB LHUPKYIALUUA TI00aTbHOTO
Macirada, MOXKHO MPEABAPUTEIBHO OIEHUTh OYAYIINI XapaKkTep II00aTbHBIX KIMMATHYECKIX
W3MEHEHUH; pacCMaTpUBasi COCTOSIHUE CTPYKTYPHBIX 35ieMeHTOB OLIA Gosiee Menkux MacmTaboB,
MO>KHO C/IEJNIaTh 3aKJIF0UYEeHHE 00 OCHOBHBIX YepTaxX perHoHaIbHOrO KIIMMaTa. B HacTosIeii cratbe
MPEJICTaBUM PE3YNbTAaThl OLEHOK MPEACTOSIINX KIMMATUYECKUX H3MEHEHUH B ATIAHTHKO-
EBpa3uiickoM CEKTOpE MOIyIapyus B 3MMHUE MECSLIBIL.

[Tepuopl KTMMaTHYECKOM NU3MEHYMBOCTHU BBIJEISIIMCH 110 U3MEHEHUSIM CPETHEN rOJ0BOM
MPUIIOBEPXHOCTHON Temrieparype CeBepHoro monymapus. OObeKTaMH U3YyUEHHUs CTald
Oapuyeckue TOJS Ha CpEAHEM YPOBHE TpPOIMOC(Epbl, OCPETHEHHBIE 3a €CTECTBEHHBIC
KiIuMartuueckue nepuonbl  coctosHus 3KC ¢ ydyeroM HMMEIOMIETrocss  JOCTOBEPHOIO
CHHONTHYECKOTO Marepuana — cradmnm3anus (1956 — 1970 rr.), aktuBHas ¢aza moTeryieHus
(1971-1994 rr.) u daza 3amemnenus notemwieHus (1995-2010 rr.). 3a 0003HaUCHHBIC BPEMEHHbBIE
MPOMEKYTKH CTPOWJIMCH CpeaHue MHorosieTHue Oapudeckue monst moepxHocTH AT-500.
[lomuMo cpemHUX MHOTOJIETHHX OapHuUecKUX IOJIel CTPOWIMCh TMOJS  OTKIOHEHHH
reoNnOTEeHIINANa OT CPEHEIINPOTHBIX 3HAYCHHH.

AHaJIi3 UCXOIHOTO MaTepHalla MoKa3all, YTO B KaXJIO0M 3UMHEM MECSIIE CYIIECTBYIOT CBOU
OCOOCHHOCTH HW3MEHEHHUS XapakTepa IUPKYISIUH OT OJHOr0 KIMMAaTHYECKOro mepuoja K
apyromy. B cooTBeTcTBMM C 3MMHHMM TEPMUYECKUM pEXKHMMOM Cylla — MOpPE B CpenHEn
Tponiocepe Hax okeaHOM hopMHUpyeTcs: OapudecKkuii TpedeHb, HaJl KOHTHHEHTOM — OapruyecKkas
nox0uHa. OHAKO CpeHNE MHOTOJIETHHE OapUYeCcKUe IMOJIsl CYLIECTBEHHO Pa3IUYaIOTCs MEXTY
coboii W Jokanmm3anmuend OapuuecKuxX JIOKOMH W TpeOHe, W CTENEHBIO Pa3BUTHUSA
MepuauoHaTbHOCTH. Hanboee cuiibHbIe U3MEHEHUS B XapaKTepe MUPKYISALHUNA U3 BCEX 3UMHHX
MECAIIEB Ha TMPOCTPAHCTBE IIEPBOTO ECTECTBEHHOTO CHHOINTHYECKoro paiiona (I e.c.p.)
IPOCIIEKHUBAIOTCS B siHBape. B mepuoxa crabunuzanuu Oapuyeckuii rpedeHb pacroaraics: Haj
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CeBepHOIl ATIAaHTUKOM € OCBIO, IPOXOAIIECH C BOCTOYHOTO MOOEpexbs I'peHnanun Ha 3amnaj
[Tupenerickoro moyocTpoBa, a CONpsbDKeHHAs! ¢ HUM JIOXKOMHA - HaJl BOCTOKOM U 1oroM EBpombl.
Ocpb n0x0unbl opueHTupoBana ¢ HoBoii 3emin Ha bankansl. MakcuManbHbIe Pa3HOCTH MEXIY
AHOMAJIMSIMU F€ONOTEHIMAJIA B 0Yarax MOJIOXKUTEIbHBIX U OTPULATEIbHBIX OTKIOHEHUN BEIUKU
U coctaBmAloT 8 — 17 ro. gam. B akTuBHYIO a3y BTOpO#H BOJIHBI TI100aJBbHOTO MOTETICHUS
HaOJII0Z]aeM CMEIIEHHE K BOCTOKY M OapuWyecKoro rpeOHs, U COMPSHKEHHOW ¢ HUM JIOKOWHBI
npumepHo Ha 10-15°, mpu 3TOM aMIauTyAa BOJIH 3HAQUUTEIbHO yMeEHbIIMIAch. Pa3max
OTKJIOHCHHH T'€OMOTEHIIMada Ha pa3HbIX MUpoTax He npeBbimaeT 8-10 ro. qam. Takum o6pazom,
OJTHOBPEMEHHO C BOCTOYHBIM CMELICHHEM KJIMMAaTHYECKUX JIO)KOMH M TpeOHeW MpPOHM30IUI0 U
ycuinenne 3oHanbHOCTH TeueHnit OIIA. Takas mepecTpoiika TMOJs JAaBJICHHS CIIOCOOCTBYET
CMSITUEHUIO TOTOMHBIX YCIOBUN STHBaps B aKTHBHYIO (pa3y moTeruieHus. OTMETHM, UTO MepBas
¢aza BTOpOi BOJHBI IN100AJIHLHOTO MOTEIUICHUS XapaKTepU30Baiach pOCTOM TEMIEPATyp UMEHHO
XOJIOTHOM YacTH roja, 4ro Obuto Hambonee 3ameTHBIM B sHBape (Kmumenko, 1995). B ¢dazy
3aMeJICHUs TTOTETUICHHS Ha0II0/1aeM «00paTHOEeY, 3aMaJHOe CMEIIeHuEe 0apUUYECKUX JIOKOWH 1
rpeOHEell M YCHJIEHHE CTENEeHH MEPUIAMOHAIBHOCTH IPOLECCOB B ATIaHTHKO-EBpasuiickom
ceKkTope nonymapus. Pa3max OTKIIOHEHHIT T'e€OoMOTeHIMalla Ha Pa3HbIX IMPOTaX JOCTUTAeT 14-
18 rm. nam. Takas nmepecTpoiika 1o reonoTeHIana, HECOMHEHHO, CBUAETEILCTBYET O TOM,
YTO TMOTOJHbIC YCIOBUSL sHBaps B (azy 3aMeIeHHUs] TOTEIUICHUS HIECHTUYHBI XOJOJHBIM
ycnoBusM siHBaped koHna 50-x — 60-x romoB Ha EYUP. YuuTheiBasgs MHEPIMOHHOCTH 3€MHOM
KJIMIMAaTUYECKOM CHCTEMBl W BBIABJICHHYIO TIEPECTPOMKY TOJIEM TIeonoTeHIHAIa, aBTOP
BBICKA3bIBAJI IMPEINOJIOKEHUS O Oynymiell KIMMaTHYeCKOW HM3MEHYMBOCTH Ha MpOCTpaHcTBe |
€.C.p., 3aKJIIOYAIONICHCA B YBEJIMYECHHHM MOBTOPSEMOCTH MOPO3HBIX 3UM B BocTtouHoii EBpomne
(Mopo3soga, 2011, 2012). IloaTBep:kIeHHEM 3TOrO CTalld XOJIOAHbIe 3UMHUE ce30HbI 2009-2010
rr, 2012-2013 rr, 2016-2017 rr. Ha BocTouHo- EBponelickoil paBHHUHE.

N3ydyenne n3MeHeHu moyel reonoTeHIaia oT Mepruo/ia K meproy B [ekadpe u gespaie
MO3BOJIMJIO 3aKJIIOYUTh, YTO JIOKAIM3alusl OapuuecKux TpeOHEeH W JIOKOWH H3MEHsIach
aHAJIOTUYHO SHBApCKOM, HO CTEMEeHb MX pa3BUTHA OblLla HECKOJNBKO ciabee. Tem He MeHee,
yCUJIEHUE 30HAJIbHOCTH TE€YEHHH B IMEpBYIO (a3zy rio0albHOrO MOTEIJICHHUS 1O CPaBHEHUIO C
JIBYMsI IPYTUMU TIEPHOJAMH XapaKTEepPHO I BCEX 3MMHHX MecsIleB. B nexabpe, B oTiiMuue ot
OCTaJIbHBIX 3UMHHUX MECSIEB, B (pa3y 3amenieHus MOTEMJICHHs Hajl BOCTOKOM Pycckoil paBHUHBI
BBISIBUJICS JIOBOJILHO OOIIMPHBIN OYar MmoJoKHUTENbHBIX OTKJIOHEHUH reonoreHnuana. Hamuaue
TaKOro oyara ykas3bIBaeT Ha 0oJjiee 4acToe YCTaHOBJIEHHE OJIOKMHIOB HaJ THUM PETHOHOM, Ha
OCHOBAHMHU YEro0 MOXKHO C/€JNaTh 3aKIIOYEHHE O CMEIIEHUH (ha3bl CaMbIX CHIIBHBIX MOPO30B C
KOHIIa 3uMbI ((eBpanb) Ha ee Hadalo (IekaOpb). YBEIMYECHHE CTEICHH MEPUIMOHAIBHOCTH
IIPOLIECCOB HA MPOCTPAHCTBE | €.C.p. yKa3bIBAaeT Ha yBEJIIMYEHHUE TOBTOPSEMOCTH XOJIOHBIX 3UM U
B 3anagHoi EBporie, spkoi WILTIOCTpAIIMEN Yero crajia ouepeanas xojgoaHas suma 2016-2017 rr.
YuuTteiBas, YT0 HAUOOBIINIA BKIAJ B TTI00aTHHOE MOTEIUICHUE BHOCSIT UMEHHO 3MMHHE CE30HBI,
TO MOXXHO OXHUJATh 3aMEJICHHE TEMIIOB MOTEIUICHUS M HEKOTOPYIO CTa0MIM3AlMI0 B XOJE
CpEeIHEH MOIYIIapHOU TEMIIEPATypPhl BO31yXa, YTO CEMYac CTaa0 OYEBUIHBIM.
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JIid  OLEHKM KIMMarTHYeCKUX W3MEHEHUH JIMMHHUYECKHX I1apaMeTpOB B KpYyIHEWIIEM
eBporeiickoM o3epe — Jlagokckom Tpedyercss MpOBEACHUE JIUTEIbHBIX  HAONIOACHUH,
OpUYeM JJIs JAETEKTUPOBAaHMS 3HAUUMMBIX TPEHIOB HEOOXOAMMO BBIMOJHUTH JOCTATOUYHO
OO0JbIIIOE KOJMYECTBO EJMHOBPEMEHHBIX HM3MEpPEHMI MO BCEW akBaTOpuu. MBI UCIONIB3yeM
HOAXO/IbI MaTEMaTH4eCKOM CTAaTUCTUKH IS ONIPEAETICHU HEOOXOAUMOr0 KOJIMYECTBAa CTaHIIUH
JUIl HaXOXKICHHUS CpelHero ¢ 3agaHHoi TouHocThio (Kapaces,1968). M3BectHas Qopmyna
CBSI3bIBAET KOJIUYECTBO CTAHUUN Ncm CO CTENIEHBIO M3MEHYHMBOCTH JIMMHHUYECKOTO MapaMeTpa
(mucnepcueti D ) u 3amanHOM ToYHOCTRIO V

Nem = Dx (V2)L

Tpu mapamerpa ¢ pa3iaMYHON CTENEHbIO W3MEHYMBOCTH OBbUIM BBIOpaHBl Ui OLICHKU
HE00XOIMMOTO KOJTMYECTBa U3MEPEHUI Ha akBaTopuu JIaI0’KCKOTO 03epa B MPEANOIOKCHHH ,
YTO OHM MPOBEJCHBI HA JOCTAaTOYHO PABHOMEPHOM ceTke 3a HEOONBbIION MPOMEKYTOK
BPEMEHU: TPO3PAYHOCTH BOJIBI , TEMIIEpATypa MOBEPXHOCTH BOJABI M TEMIIEpATypa MPUBOIHOTO
ciost Bo3ayxa. llpenBapuTenbHbId aHAIN3 MPOCTPAHCTBEHHO-BPEMEHHOW H3MEHUYHMBOCTH
BBIOpaHHBIX MMAPaAMETPOB C UCTIOIH30BaHKEM 0a3bl JaHHBIX 0 JIamoxkckomy o3epy (I'y3uBarbrit
u 1p.,1998) mo3Bonmi caenarh OMEHKH TUCIIEPCHH IO IMIECTH JTUMHUYECKUX 30HAM: pPa3HbIe
TUAPOJOTUYECKHUE TTapaMeTPbl UMEIOT Pa3IMUHYIO CTEEHbh U3MEHYMBOCTH B 3aBUCHMOCTHU OT
30HBI U CE30HA. DJTO MOJIOKEHHUE TO3BOJISIET YTBEPKIATh, YTO KOJIMYECTBO CTAHIUN H3MEPEHUIN
JUTSL pa3JIMYHBIX apaMeTPOB U BPEMEHH rofa Oy[AeT pa3IuvHO JAJs MOJTYYCHHs TOCTOBEPHOU
olleHKH cpenHero. Ha puc. mpuBeneHbl rpaduku U3MEHEHUS HEOOXOIUMOTO KOJIUYECTBA
CTaHLUH I TPEX IMMHUYECKUX IapaMeTPOB B 3aBUCUMOCTH OT Jarbl u3sMepeHuil. Hanpumep,

JUTS1 OLIEHKH CPEHEN TEMITEpaTyphl BO3AyXa U BOABI C TOYHOCTHIO B O,1OC HE0OXOMMO CIIeNaTh
B MIOHE OKOJIO JBYX THICSY CTAHIUH (M3MEPEHM), a IJis OIICHKU CPEIHEH MpOo3pPavyHOCTH
BOIBI ¢ TOYHOCTHIO B 0,1 M HEOOXOmMMO cenarh B WIOHE BCETO JBE COTHU CTAHIIUM.
OdeBHIHO, YeM BbIIIIE TpeOyeMasi TOUHOCTh U3MEPEHUH, TeM OoJiblee KOJTMUYEeCTBO U3MEPEHU
HEOOXOMMO JJIsI TOCTHXKEHHUS JOCTOBEPHOTO CPEeaHETO (3HAYMMOro) 3HadeHus. [lomydeHHbIe
pe3yabTaThl MOATBEPKAAIOT TOT (DAKT, UYTO KOJIMYECTBO CTAHIMII MOXET MEHSThCS B
3aBUCUMOCTA OT CE30Ha, YTO CBS3aHO CO CTENEHBIO KOPPENALMH MEXAY CTaHLIHUSIMU
HaOmonennii B Jlamoskckom o3epe B mepuon crparudukanmu (Naumenko,1994). Takum
00pa3oM, KOJIMYECTBO CTAHIUN HAONIONEHHI 332 TUAPOMETEOPOTIOTHYESCKIMHE MapaMeTpamMu
3aBHCHUT OT: AaThl U3MEPEHUI, HEOOXOAUMOI TOYHOCTH U3MEPEHHUs], CTETIEHU U3MEHUNBOCTH
TUAPOJIOTUYECKOrO0 MapaMerpa, JIMMHUYECKON 30HBI 03epa. B 3aBUCMMOCTH OT 3aJlaHHOU
TOYHOCTH MU3MEPEHHUI KOJTMYECTBO CTAHIINI HAOTIOMCHUI MOXKET MEHAThHCS Ha 2 opsiaka (B 100
pa3). [IpumMeHeHHyI0 METOUKY pacuyeTa KOJIMYeCcTBa U3MEPEHHUI MOXKHO MCIOJIb30BaTh U JJIf
JpPYrUX JUMHUYECKMX @apaMeTpoOB: 3JIEKTPOIPOBOJHOCTH, COAEPKAHUS KHCIOpoAa U
OMOTCHHBIX DJIEMEHTOB | T.I. JIJi1 OOHApy>KEHUsI TOCTOBEPHBIX KIMMATHYECKUX U3MEHEHUN
TUAPOJIOTUYECKUX MapaMeTpoB KPYIHOTO 03€pa HEOOXOAMMO 3a/aTh BBICOKYIO TOYHOCTh
OIICHKH CPEIIHEro, 4YT0 TpedyeT OONBIIOr0 KOJIMYeCTBA H3MEPEHUN HAa aKBaTOPHH OOJBIIIOTO
03€epa, B 3TOM cllydae JUCTAHLIMOHHBIE H3MEPEHUS TEMIIEPATYPHI IOBEPXHOCTH KPYIHBIX 03€p
MPEACTABIISIOT BaXKHBIA PECYpC aHATIU3A.
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MOHHWUTOPUHI BAPUALIMI MATHUTHOI'O T10J151 3EMJIM HA BLICOKOI'OPHOM
BUOC®EPHOM CTAHIIUU JIXKYT A JUIS IIPOTHO3UPOBAHMS I'JTIOBAJIBHOI'O
M3MEHEHMS KJIIMMATA U DKCTPEMAJIBHBIX ITPUPO/THBIX COBBITUIA
A.H. Jlykun®, I1.T. Pooumyes®, H.B. Eckun®

U 3ananno-Kaskasckuit Hayunprii LlenTp;
Ounuan ®I'6O YBIIO "Poccuiickuii rocygapCTBEHHBIN THAPOMETEOPOTIOTHYECKUIA
yausepcuretr” (PITMY) B 1. Tyance,
P®, 352808, r. Tyarnce, Tynuk 3Be3ansiid, 1. 9, lukin@wcrc.ru
2) ®I'BY «KaBKa3CKuii ToCyIapCTBEHHBIH IPUPOIHBINA GHOC(EPHBII 3aII0BEHUK
M. X.I'. [llamonrHukoBay,
P®, 354340, r. Coun, Amnepckuii paiion, yi. K. Mapkca, 1.8, rodimcev@rambler.ru

B cBs3u ¢ HempephlBHBIM BO3pAacTaHUEM aKTYyallbHOCTH MPOOJIeMbl TII00aTBHOTO
W3MEHEHUs KJIMMaTa, OCOOyI0 3HAYMMOCTh MpHOOpETaeT pa3pabdoTKa HOBBIX TEXHOJIOTHUH
MIPOTHO3HPOBAHUS IKCTPEMAIBHBIX IPUPOJTHBIX COOBITHIA.

C nenbio KOMIUIEKCHOTO HM3y4Y€HUS! MOCJIEICTBUNM W3MEHEHHUs KIUMaTa, CBSA3H MEXAY
MOTOHBIMU aHOMAIIUSIMU M 3€MJICTPSCEHUSMU, MOHUTOPUHTA MPEABECTHIUKOB YKCTPEMAbHBIX
MPUPOTHBIX COOBITHI M TIOBBHIIMICHHUS YPOBHSI DKOJOrHYecKoi Oe3zomacHoctu KpacHomapckoro
[TpudepHOMOPBSI, Ha BBICOKOTOPHOM CTaHINH OrochepHOro MoHUTOpUHTa «J[>Kyra» KaBkazckoro
rOCYJapCTBEHHOTO TMpupoaHoro omochepHoro 3amoBeanuka uM. X.I'. [llamomHukoBa Havata
peasM3alnsi HOBOI'O HAay4HO-MCCIEAOBAaTENbCKOro Impoekra. [Ipoekr mnpemycMaTpuBaet
BBIMIOJTHEHHE MOHUTOPHHIA BapUaldidi MarHUTHOTO MOJsi 3€MJIM Ha PEryjsipHOMl OCHOBE U
pa3paboTKy HOBOTO MHCTPYMEHTapUs MIPOTHOZHPOBAHMS SKCTPEMABHBIX MPUPOTHBIX COOBITHIA,
(«Ixyra» pasBuBaercs, 2016). Ha Owocdepnoii cranmum «/xyra» obecreunBaeTcs
UCKITIOYUTENIHO YHCTas DJJIEKTPOMAarHUTHass OOCTaHOBKA, HeoOXoaumasi MJii HOPMalTbHOTO
(GyHKIIMOHUPOBAHUS HAYYHOH anmapaTypbl, pETUCTPUPYIOLIEH BapHallud F€OMarHUTHOTO MOJIS.
B Teuenme mocieqHUX HECKONBKUX JIET, HAa CTaHIHMH «J[Kyra» peain30BaHbl COBPEMEHHBIC
TEXHOJIOTUM aBTOHOMHOI'O AJIEKTPOCHAOXKEHHUSI OOBEKTOB CBSI3U M HAYYHOW HMHEOPACTPYKTYPHI.
CraHuus pacnonaraeT BETpO-COJIHEUHOM 3JIEKTPOCTaHIMEN HOMUHAIBHON MOIIHOCTHIO 3 KBT. B
COCTaBE PHEPrOCUCTEMBbl pabOTAIOT COJHEYHBIE MOIYJIU Sunspare, o0mias MOIIHOCTh KOTOPBIX
cocrasiisieT 2.4 KBT, Berporeneparop, ucronb3yonuii 3p¢GexT MarHuTHo! eButanuu Maglev
MourHocThio 0.6 KBT, u sHeprocucrema Copokomnyr-3000. YcranoBka Ha ctaHuuu «Jlxyra»
CIyTHUKOBOW CHCTEMBI TIepeaui JaHHBIX OTKPbLIA MPUHIMITAAIHFHO HOBBIE BO3ZMOXKHOCTH IS
BBITMIOJTHEHUS] HAYYHBIX UCClieZloBaHMM. B HacTosmiee BpeMs Ha cTaHIUU «J{yra» ycTaHOBIIEH U
IIPOTECTUPOBAH NPOTOHHBIN MarHuToMeTp MMII-203, npenocraBnenuslii THCTUTYTOM 36MHOTO
MarHeTusma, moHocdepbl u pacmpocTpaHeHusi paguoBosH uM. H.B. IlymkoBa Poccuiickoit
akagemun Hayk (M3MWPAH). [Inga opraHuzanuuyd MOpOCTPAHCTBEHHOTO TI'€OMarHUTHOIO
MOHHMTOPHHTA, AHAJIOTUYHBI MAarHUTOMETP IUIAHUPYETCS pa3MecTUTh Ha KopaoHe ['y3zepurmib
KaBkasckoro 3amoBefHHMKa. 37eCh K€ IUIAHUPYETCS YCTAHOBUTH MAarHUTO-BapUAllMOHHYIO
CTaHIIMIO.

C uenpio pa3pabOTKH HOBBIX TEXHOJIOTHUH MPOTHO3UPOBAHUS SKCTPEMAIIbHBIX TTPUPOTHBIX
COOBITMII  HaMU  AQHAJIM3HPYIOTCS  3aKOHOMEPHOCTHM  B3aMMOJCHMCTBHS  TJI00AJIbHBIX
DJIGKTPOMATHUTHBIX W aKyCTUYECKUX KOJIEOATENbHBIX CHCTEM 3eMIId C 3KCTpEeMaTbHBIMHU
IPOSIBICHUSMH KOCMHYECKOM MOTOIBI.

AxTuBHBIE TIporiecchl B atMocdepe ConHIa, COMPOBOXKIAIONINECS N3MEHECHHUEM YPOBHEH
AIIEKTPOMATrHUTHOTO M3TYYCHUS U IIOTOKOB YaCTHUI[ B MEKIUIAHETHOM MPOCTPAHCTBE, BCTYIAsl BO
B3auMOJIeCTBUE ¢ 00ooukamu 3emun (MarauTocdepoit, noHochepoit u zp.) mpeodpasyroTcs B
HKOJIOTUYECKU 3HAYMMbIEe M3MEHEHHUS 3JEKTPOMArHUTHOTO, aKyCTHYECKOTO U paJnalliOHHOTO
¢dona, a Taxke 00bIYHON MoroAbl. VccnenoBaHUsIMHI MOCAEAHUX JECATHIIETUN YCTaHOBIEHO, YTO
KOCMHUYECKasl TMOroJa Bcerna M B TII00aTbHOM Maciitade BIUSET Ha BCE MHOroobpasue
Ouosornueckux mnporeccoB Ha 3emute, (Bmagumupckumii, 2016). KocMuueckas moroma mumeer
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MOTEHIIMAN, CIIOCOOHBIM BO3/IEHCTBOBATh Ha JKU3HB M CO3/1aBaTh Yrpo3y 0€30MacHOCTH Ha IIENIbIX
KOHTHMHEHTaxX. OKCTpeMajbHas KOCMHMYECKas TIOrojla MOMKET paccMaTpUBaThCsl — Kak
MOTEHIMATbHAs YIpo3a AJisi SKOHOMUKH U HAI[MOHATBHOU O€30MacCHOCTH CTPAHBI.

B pesynbrare B3auMONEHCTBUS AJIEKTPOMAarHUTHOTO U3IYyYEHUS KOCMHYECKOIO
MPOUCXOXKACHUS C adpPO30JbHOM  aTMocepoil MOTYT T'e€HEepUpOBAThCS HMHTECHCUBHBIC
aKyCTHUYeCKHE KoJIeOaHUsI B pa3IMUHbIX IMANa30HaX YacTOT - OT CIBIIIMMBIX 3BYKOB JI0 aKyCTHKO-
TPaBUTALMOHHBIX BOJIH. DaKTHUUECKH, a9P0O30IbHAs aTMOC(Epa, UMEIOIIAsi CII0KHYIO CTPYKTYPY,
peanu3yer MeXaHn3M COHU(UKALNNA KOCMUYECKOT0 AIEKTPOMArHUTHOTO U3JTy4EHHUS.

[ToBbllIEHHE TEOMAarHUTHOM aKTUBHOCTH, PABHO KAK U CHUKEHHUE COJTHEYHOM aKTUBHOCTH
(4TO COOTBETCTBYET POCTY COBOKYIHOI'O MOKA3aTeNsl OTHOIIEHUS F€OMarHUTHONW aKTHBHOCTH K
COJIHEYHOW) NPHUBOAAT K YycWieHHto arMmocdepHoro wuH¢ppasByka. CoBMecTHOe JeicTBUe
MarHUTHOTO MO U UHGPA3BYKOBBIX KOJIEOAHUI MOKET OKa3bIBaTh O0Jiee CUIbHOE BO3ACHCTBHE,
4eM KaXJoe Toje B oThaenbHOCTH. MH(Mpa3Byk MOXKET co37JaBaTh Ha TOBEPXHOCTH 3EMIIU
3HAKOIIEPEMEHHbIE HANpsOKEHUs W IPOHUKATh HA 3HAYUTENbHBIE TIIyOMHBI B JuUTOC(hEpy.
[Iponukas B nutocdepy, MHPpPa3BYKOBbIE KOJIEOAHUS BIHUAIOT HAa CKOPOCTb IEpEMEIICHHS
GIIouA0B, TETypUYeCKUe AIEKTPUUYECKUE TMOJIA U Ha JIOKaJbHBIE celicMUYecKue KojaeOaHus.
Takue mpoIecchl MPOUCXOMAT HA OOJBIIMX TEPPUTOPHUSAX M MOTYT OKa3bIBaTh CYIIECTBEHHOE
BIIMSIHUE HA CEHCMHUUYECKYI0 aKTHBHOCTh. B Xapaktepe B3aumMooOMeHa KoJjie0aTeIbHOM dHEpTHen
MEXIy JHUTOChEepoil W aTMocdepoil MOTyT MPOSBISATHCS MPOIECCHl MOATOTOBKH KPYITHBIX
semuteTpsicenuid. MHpa3BykoBbie KosiebaHus B aTrMocepe BIHSIOT Ha €Ie OJWH KU3HEHHO
BOXHBIM  3yeMeHT aTMmocdepbl - 030HOBbIM  cnoil. Ilox BiusHMeM  uHOpPa3Byka
MHTECHCUPHUIUPYIOTCS XMMUYECKHE PEaKIIUU B aTMOC(Epe U MPOLIECChl KOHIEHCAIIUHU MTapOB BOIBL.
[Ipn koHAEHCAlMM BBIACISACTCS 3HAUUTEIBHOE KOJMYECTBO TEIUIOTH, YTO MPHBOIUT K
MepecTporke AUHAMUKH aTMOC(EPHBIX MPOIECCOB. TakuMm 00pa3oM, MH(GPaA3BYK SBISETCS Kak
dakTopoM BIHSIHUS Ha TeoChEPHBIE MPOIECCH, TAK H HOCUTENIEM HHPOPMAIIUHU O UX COCTOSHUU.

[TpuumHO¥ BO30YKaeHN HOHOC(HEPHOH TTa3Mbl Ha YHUKAJIBHBIX PE30HAHCHBIX YacTOTax
— lllymaHOBCKUX PE30HAHCOB, SIBJISIOTCS HE TOJIBKO MPOIIECCHl B HIDKHEH aTMocdepe (Bapramuu
POBOAMMOCTH U HEOJHOPOAHOCTEH, pa3psaasl arMocdepHoro anekTpuuecTsa (Balser m Wagner,
1960)), HO ¥ MPOIIECCHI, 3aBHUCAIINE OT COJIHEYHON aKTUBHOCTH (COJIHEYHOTO BeTpa). Bapuaiuu
TEOMarHUTHOTO TMOJIsI Takke HMHUIUUPYIOT 3ddext I[llymaHOBCKOro pe3oHaHCa — SIBICHHE
00pa30oBaHUs CTOSYUX JICKTPOMATHUTHBIX BOJH B PE30HAHCHOU IMOJIOCTH MEXY TTOBEPXHOCTHIO
3eMJIM U MOHOC(hepol B 00JIACTH HUBKMX U CBEPXHM3KUX 4YacTOT. COIrNIacHO CHYTHUKOBBIX
HaOJII0ICHUI Ha HU3KOW Okojo3eMHo# opbute (450-800 kMm.), Bo3OyxkaeHue IllymaHoBcKoro
pe30HaHca OBLIO 3aPETUCTPUPOBAHO HA PACCTOSTHHUAX OT 3eMJTH BhIle HoHOChepsI (Simoes, 2011).
B wacTHOCTH, COTHEUHBIH BeTep CIOCOOEH OKa3bIBATh BIMSHIE HA MHTEHCUBHOCTh PE30HAHCHBIX
KoJIe0aHUM U UX YaCTOTHI.

Pa3BuBaemMoe HampaBleHUE WCCICIOBAHUN SBIISETCS HOBBIM Juis 3amanHo-KaBkasckoro
peruoHa ¥ OTKpBIBA€T MPHUHIMIIMAILHO HOBBIE BO3MOXKHOCTH IS MOBBILICHUS YPOBHSA
sKoJyoruueckoi 6eszonacHoctu Kpacuogapckoro IlpuaepHoMopssi.

CHOucok JIUTepaTyphl:

«xyra» pasBuBaercsi | KaBkasckuil TOCYAapCTBEHHBIM TPUPOIHBIN OuochepHbIit
3anoBegHuk (17.08.2016) [Dnextponnsiii pecypc]: http://kgpbz.ru - Pexum pocryma:
http://kgpbz.ru/node/638 /18.11.2016.

Brnagumupckuii b.M. 2016. Kocmuueckas moroga u buocdepa-Hoocdepa-Texnochepa:
MeXaHU3MbI Bo3ieicTBus // Hayka u TexHomornueckue pa3padotku, T. 95, Ne 1, ¢. 22-36.
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Ob OJJTHOM METOAE COBMECTHOI'O UCCJIIEAOBAHUWA METEOPOJIOI'MYECKUX
TTOJIEN
2.B. Heanosa 2, C.I'. Kamaes®, C.C. Kamaesa ¥
U MHcTuTyT MOHHTOpHHTA KIMMATHUECKHX M SKonorudeckux cuctem CO PAH,

P®, 634055, r. Tomck, tip. Akagemudeckuii, 10/32, ehllai@rambler.ru

2 ToMcKmii FOCYIapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIA YHHBEPCUTET,
P®, 634063, r. Tomck, . Coignas, 3, lvanova.ellai@yandex.ru
$ToMCKHIl TOCY[apCTBEHHBI E1arorHIeCKNi YHUBEPCUTET,

P®, 634061, r. Tomck, ya. Kuesckas, 1. 60, sgkataev@sibmail.com

4) HanmoHasHbIH ncctenoBaresekuii ToMCKui rOCYIapCTBEHHBI YHUBEPCUTET,
P®, 634061, r. Tomck, yi. Jlenuna, 1. 36, sskataeva@sibmail.com

Cy1iecTByeT HECKOIBKO TPOOIIeM B IPECTABICHUH PE3YIbTATOB UCCIIEIOBAHUS
MOBE/ICHUS METEOPOJIOTUYECKUX MOJIeH Ha KOHKPETHOH Tepputopun. OfHa U3 Takux Npodiiem
CBsI3aHA C TEM, YTO U3MEPEHHUS METEOPOIOrHUYECKUX TapaMeTPOB YacTO MPOU3BOISATCS HAa OTHOM
TEPPUTOPHUH, HO B Pa3HBIX MPOCTPAHCTBEHHBIX TOUKAX, M 3TO 3aTPYAHAET UX COBMECTHOE
uccienoBanue. [[pyras nmpobiemMa — OTCYTCTBUE €AMHOTO, OOIIECTIPU3HAHHOTO CIIOCO0a OMMMCaHUs
BPEMEHHOM JUHAMUKU IIPOCTPAHCTBEHHBIX IOJIEN METEOPOJIOTMUECKUX ITapaMeTpoB. Mbl
npeJIaraeM moXxo/1, COCTOSIINI U3 MOATATHOTO TPUMEHEHHUS TPOLEAYp KIIacCU(PUKALIUN U
WHTEPIIONALNY TIOJIst MeTeoposioruueckoro napamerpa (MII). [lpu atom non kraccugurayueti
MOHUMAETCS IPOLIEAYPA, TO3BOJISAIOINIAs PAa30UTh BCE MHOKECTBO OOBEKTOB Ha KIJIACCHI,
PYKOBOJCTBYSICh OIpeeIEHHBIM MPAaBUIIOM OTHECEHUSI KOHKPETHOTO 00BEKTa K OMPEAeIEHHOMY
kJnaccy. [Ilpocmpancmeennas unmepnonayus NpeacTaBisieT co00il TPaHCISIIINIO CBOWCTB MOJIs Ha
Yy4acCTKH, HE OXBadeHHbIE H3MepeHusMU. COBMECTHOE MPUMEHEHNE YKa3aHHBIX MPOIEayp
MO3BOJISET MOJIy4aTh M OMUCHIBATh CTPYKTYPY MoJeil nanHbix. Hano oTMeTUTH, 4TO
KJIacCU(pUKAIUs U UHTEPIOJISALMS XOPOIIO JOMOTHSIOT APYT APYra U yCUIUBAIOT
3 PEKTUBHOCTH BCero nojaxonaa. Tak, HanpuMep, kKak 0bi10 nokazano B (Kartaes, Kataesa, 2013)
MPOBEJICHUE KJIACTEPHU3AIIUU HCXOIHOTO Te0(PU3NIECKOTO MOJISI METOJIOM BBIJICIICHUS CTPYKTYP
(Karaes, Karaes, 2012) maetT BO3MOKHOCTh 00Jiee Ka4eCTBEHHO ITPOBOAUTH MPOLIETYPY
untepnossinuu (mo merony JI.C. lanauna (IManaun, Karan, 1963)) — cpenHss kBaapaTHIHas
ommoOKa npy B3aMMHON UHTepronauny ymenbiaetcs Ha 20-30%. J{ns onucanus AMHAMUKA Mbl
npeJiaraeM TaKkkKe UCI0JIb30BaTh PE3yIbTaThl KJIACCU(PUKALUN UCCIIEyEMbIX MOJIeH OTAEIBHO
3a K@Kl KaJIeHAapHbIA Mecsl. B pe3ynbTare 3Tol nponeaypbl Kaxaas IpoOCTpaHCTBEHHAS
TOYKa B KXl Mecsll OyAeT MPUHAANIEKaTh K ONPEeIEHHOMY KJIaccy, T.€. 3a roJl eif Oyaer
COOTBETCTBOBATh MOCIIEIOBATEILHOCTh U3 12 yncen — HOMEpOB Ki1accoB. bynem Ha3bpIBaTh 3Ty
MOCIIEI0BATEIHPHOCT TOAOBOM TpaeKTOpUel TOUKU. AHAIOTUYHBIM 00pa30M MOXKHO OMPEACIsATh
U Ce30HHbIE TpaekTopuu. OnpeaenuB TPAaeKTOPUHU OTIEIBHO JJIs KaXKI0T0 METeonapaMmeTpa,
MO>KHO HaXOJUTh IPOCTPAHCTBEHHBIC 001aCTH, 001a/1af0IINe OTMHAKOBBIMH TPACKTOPHUSIMU
OTJIEIBHO MO KaKJOMY MapaMeTpy, cpasy 1o ABYM, TPEM U T.JI., TapaMeTpaM

[IpennoxeHHBIN MOX0/1 OB MPUMEHEH K UCCIICIOBAHMIO TTOJICH CPETHEMECTIHBIX
3HayeHui Temrieparypsl (818 u 134 cranuun) u gapnerus (288 u 101 Touka) B CeBepHOM
MoJTyIIapuu 1 Ha azuatckoit reppuropun Poccun (ATP) coorBercTBenHO 3a mepuo 1955-2010 rr.
B pesynbTare npoBeneHus OATATHOTO MIPUMEHEHUS IPOIISTYPhI KIIaCCU(DUKAIIMY ¥ UHTEPITOISAIINN
Obl1a crenepupoBaHa ceTh u3 6onee yeM 2000 BUPTyaIbHBIX TOUYEK U MPOBEICHA KIIaCCHU(PUKAIIHS
OTJIEJIBHO TEMIIEPATYPHBIX IOJIEH U MOJIEW JABICHHS OTAEIBHO 3a KAXKIbIA MECSL.
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[IpoBepka kauecTBa MHTEPIOJISILIUU OCYIIECTBIISUIACH C UCIIOJIB30BaHUEM IIPOLIETYPbI
B3aMMHOW MHTEPIONIALNU. B KadecTBe mapameTpa KadecTBa MHTEPIOJSIIUN ObLTHA BEIOpaHBI
CpeIHUE TOIBKO MO OA3UCHBIM CTAHIIUSIM 3HAUCHUS CPETHEKBAPATUYHON OIUOKHA MEXKITY
WMCTUHHBIM U uHTepnoaupoBaHHbiM curHaioM (CKO). Tak, pist nons gasienus (CeBepHoe
nonymapue) 6e3 yuera kiaccoBoro aenenust CKO pasen 3,2 MIla; ¢ yuerom kiaccoB — 2,87
MIlIa; ¢ yueToM KIaccoBOIo AEJICHUS 0 TOJIbKO BUpTyaiabHbIM Toukam CKO pasen 1,54 MIIa.
CKO py1s1 mosist TeMiiepaTyphbl IPYA 3TOM YMEHBIIMIIOCh HE CTOJIb CYIIECTBEHHO, TOIBKO Ha 15 %.

Jlanee ObUTH MTOCTPOCHBI TOJIOBBIC TPACKTOPUH IS KAXKI0W MMPOCTPAHCTBEHHOM TOYKHU. B
pesyabTate, B ATP mist temnepatypHoro modist Beiaenuics 71 paioH, s moJis JaBieHus — 57
palioHOB, a MPU COBMECTHOM y4eTe 000X IMoJiel oMydmiock 156 pailoHOB, 00Iagaronmx
CXOKel TUHAMUKOW. B kadecTBe JONOIHUTEIBHOW COBMECTHOM XapaKTEPUCTUKH,
OMNUCHIBAIOLIEH JUHAMUKY KJIACCOB TEMIIEPATyphl U IABJICHHUS, PEJIaraeTcs UCIoIb30BaTh,
HaIlpuMep, BPEMEHHOE MOBE/ICHNE OTHOILIEHUS CPEAHEKIIACCOBBIX 3HaUeHM naBnenus (P) k
temriepatype (T) (puc. 1) unu dazoBbie mopTpeThl B KoopauHaTax P, T.
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Howmep mecsima

Puc. 1. OTHO1IEHUS CPEAHEKTIACCOBBIX 3HAUCHHM JTaBJICHUS K TEMIIEpaType
17151 1-T0 1 3-TO KJIAaCCOB 3a KaXKJbIi KaJleHAapHbId Mecsll. [[yHKTHpHbBIE KpUBBIE —
arMpPOKCUMAIIHSI 3aBUCUMOCTEH KBAJAPATUUYHBIMU () YHKIIHSIMHU

BriBopbl.

1. Knaccudukanus aaer BO3MOXKHOCTh YIYYIIUTh MHTEPHOJALMIO, @ MHTEPHOJALMS, B
CBOIO 04Yepe/ib, O3BOJISET PEIIUTh MPOOIEeMy HaXOXKICHUS MEKKIACCOBBIX I'PAHUII.

2. BeeneHue B MHTEPIOJALMIO IPOLEAYpPhl ydeTa KJIaCCOBOM MNPUHAUIEKHOCTH U
reHepanysl BUPTYAJIbHBIX TOYEK CYIIECTBEHHO YIYy4YIIAlOT TOYHOCTH BOCIIPOU3BOJICTBA CUTHAJIOB
Ha 0a3UCHBIX MTyHKTaX.

3. Anamm3 npoctpanctBeHHoro pacnpeaeneauss CKO u nsmenenuss CKO npu BKITIOUCHUH
B IpOLEAYpPY B3aUMHOM HHTEPIOJSALUN BUPTYAJbHBIX CTAaHUUN MO3BOJSAIOT CYIUTh O
KOPPEKTHOCTHU TPAHCIISLMHU CUTHAJIA IIO TEPPUTOPUH.

4. TlpemnaraeMslii B paboTe MOJIXOA HE MPHUBSI3aH K (PU3UUECKON MPHUPOJE U3MEPSIEMOTO
CUTH&JIa U UCCIEAYEMOIo reo(pM3U4ecKoro mojis, U B 3TOM IUIaHE OH yHHMBepcaleH. MoOKHO
HAJIeATHCS, YTO AAHHBINA MOIX0 OyJeT MoJjie3eH B pa3sHOOOPAa3HBIX UCCIICAOBAHUIX, CBI3aHHBIX C
AQHAJIM30M IIPOCTPAHCTBEHHOT'O PACIPENEICHNS CUTHAIOB.

5. BBeZieHHbIE TIOHATUSL «TO/AOBAs TPACGKTOpUsS» U  «(ha3oBBI TOPTPET» MOXKHO
paccMaTpuBaTh B KauecTBE CIOcOOAa COBMECTHOIO ONHCAaHWS W aHajuu3a JUHAMMKH
METEOPOIOTUYECKUX TTOJIEH.
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KJIMMATUYECKUE U3MEHEHNS, YCTOMYNBOCTh MOPCKUX SKOCUCTEMMU
[MPOBJIEMbBI OPTAHU3AILIMN SKOJIOI'MYECKOI'O MOHUTOPUHT A
MEXPET'MOHAJIBHOT'O CYOXO/JCTBA
B.B. J[po3006*?

U ®I'YII «KpbUIOBCKHiT FOCYIapCTBEHHBIH HAYYHBII LIEHTP»
P®, 196158 r. Caukt-IlerepOypr, MockoBckoe mocce, 1. 44

2 ®I'BOY BO «Poccuiickuii Tocy1apcTBEHHbIH THAPOMETEOPOIOTHUECKHil YHUBEPCUTET,
P®, 195196, r. Cankr-IleTepOypr, ManooXTHHCKUH TIp. 1I. 98
vladidrozdov@ yandex.ru

B nmnocnegnue pecsaTuineTwss OJHUM W3 TPUOPUTETOB B HAYUHBIX MCCIIEIOBAHUAX
CTAaHOBUTHCS H3y4YEHHE U OIICHKa KoJIeOaHWM KiIMMara Ha IUIaHeTe U UX  pa3iIMyYHbIX
nociuencteuil. Kiimmaruueckue u3MeHEHUsI OKa3bIBAOT BIMSHUE HA JTUHAMUKY TEMIIEPATypPHOIO
U YPOBHEHHOT'O DPEKMMa DPA3IMYHBIX MOPCKUX aKBAaTOPUHM, MPUBOAAT K YBEIMUEHHUIO WU K
COKpAIIIEHUIO PEYHOT0 CTOKAa B KOHKPETHBIX OacceifHaX, OMpenessioT M3MEHUYHUBOCTH JIETOBBIX
YCIIOBHM, a Takke (PYHKIIMOHMPOBAHHWE PA3JIMUYHBIX OTPACICH MOPCKOTO XO3SHCTBEHHOTO
KOMIUIEKCa, B TOM YHCJIE MEXKPETHOHAIBHOTO CYJOXOJACTBAa U PBIOHOTO mpombicia ([po3mos,
2011; Hectepos, 2013).

Ha ocHoBe pe3ynbTaToB KOPPEIALMOHHOIO, KJIACTEPHOIO M CIEKTPAJILHOIO aHaln3a
YCTaHOBJIEHBI HOBbIE OCOOCHHOCTH pean3alii perHOHANbHBIX TEHICHIINI H3MEHEHUH KiuMaTa,
OKE€aHOJIOTUYECKOTO ¥ THJIPOJIOTUYECKOIO PEXMMOB Ha CEBEPO-BOCTOKE U I0I0-BOCTOKE EBpOIIBI
— B Oacceitnax bantuiickoro, bemoro, bapenmesa, a Takke UepHoro m A30BCKOTO MOpEH.
Brigenensr 1 060CHOBaHBI HHIEKCH U (popMbl UpKyIsuu atMochepsl Ha CepHO ATIaHTUKON
U APKTUKOH, HAaWIIydlIuM 0o0pa3oM OTpakalolllhe U OIpeessioulie N3MEHYUBOCTh TUHAMUKU
TEMIEPATYPHOTO PEKUMA U TTapaMeTPhl PEYHOT0 CTOKA B MOPE C PA3IMYHBIX YYaCTKOB BOJ0COOpa
(dpo3mos, 2015).

[Tokazano, u4to 5(h(HEKTHBHBIM HWHCTPYMEHTOM MOHUTOPUHTA MOPCKHX AKOCHUCTEM
ABIISIOTCS CHEIUAIBHO pa3paboTaHHbIe MHANKAIIMOHHBIE MTOKa3aTean (YyHKIIMOHUPOBAHUS T'€0- U
O6uocucrem, oOnajgaromye BBICOKOH HMH(OPMATHBHOCTHIO. Pa3paboTaHbl HMHTErpajbHbIC
VHAWKAI[MOHHbIE TUAarHOCTHMUYECKHUE PACUETHBIE OLIEHOUYHBIE MOKA3aTeIH COCTOSHUS 3KOCHCTEM
banrtuiickoro, benoro, YepHoro um A30BCKOro MOpeH, MOJYyYEHbl HX KOJUYECTBEHHBIE H
KayecTBeHHbIE OlleHKH. OmnpeseneHbl OIEHOYHbIE XapaKTEPUCTUKU TEKYILEro U NepCreKTUBHOTO
COCTOSTHUS 9KOCHUCTEM BHYTPEHHUX MOPEH MOJT BIUSIHHEM KIIMMaTHYeCKUX u3MeHeHui (po3aos.,
2016).

OOoCHOBaHO, 4YTO OILIEHKAa CTEMEHH YCTOMYMBOCTH MOPCKUX 3KOCHUCTEM JOJDKHA
OCYIIECTBIISITHCS C YYETOM CTENEHHU M XapaKTepa BIMSHHUS BHEIIHUX a0MOTHUYECKUX MPOIIECCOB
3a/Ial0MUX PUTM U IIUKIIBI U3BMEHYMBOCTH, a TAKKe OMOTHYECKUX MPOIECCOB U XapaKTEPHUCTHK,
OTpaKaloIIKUX aJalTallMOHHbIE BO3MOXKHOCTH OpPraHM3MOB, HaIlpaBJIEHHbIE Ha oOecredeHue
JUIMTETILHOTO CYIIECTBOBAHUS PA3MYHBIX TOMYNSAHMA W BOCCTAHOBJICHHE OHOIIEHO3a B
MEHSIIOLIUXCS YCIOBUSAX abuoTudeckon cpenbl. DakTopbl ONpeAessonue yCTONYUBOCTh
MOPCKHX JKOCHUCTEM TMOJpa3/IeieHbl Ha TPH TPYIILl — CTPYKTYpPHBIE OMOIIEHOTHUYECKHE,
JTUHAMHUYECKHE TUAPOJIOTUYECKHE U AMHAMHMYECKHE OKeaHoJiorhyeckue. J{is Kaxaod Trpymmbl
OMpeJIeJICHbl COOTBETCTBYIOIINE WHIUKAIMOHHBIEC MMOKA3aTENH, YCTAHOBICHUE KOJIMYECTBEHHBIX
3HaYEHUI KOTOPHIX BO3MOKHO TPAIUIIUOHHBIMU METOIAMHU.

Pa3paboranbl  mKkagel HOPMHUPOBAHHUS ~ OUOIICHOTHYECKHX, THUIAPOJOTHUYECKUX H
OKEaHOJIOTUYECKUX XapaKTEPUCTHUK MOPCKHX HSKOCHCTEM CIIOCOOHBIE BIHATH Ha CTEMEHb HX
ycroiunBocTH. OIEHKH YCTOWYMBOCTHU IMOTYYCHBI yTeM 0000IICHHSI CYMM KJIaCCOB MOJTYYEHHBIX
JUISL K&KJOW W3 BBIICTICHHBIX TPYII XapaKTEPUCTUK HA OCHOBE MPUMEHEHHs pa3paboTaHHOIO
aBTOPOM HWHTErPAIbHOTO HHJIeKca oueHkW ycroiumBoctu AISE (integrated assessment of
sustainable existence) u ero BapumaHTOB OCHOBaHHBIX Ha yuere 6, 9 M 15 HHIAMKAIIMOHHBIX
noka3areneil. OCHOBHBIMH mpoOJeMamMH  OpraHU3allid  KOJOTHYECKOT0 MOHHTOPHHTA
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MEXXPErHOHAIBHOIO CYI0XOJCTBA B HACTOSIILIEE BPEMS SIBIISIOTCS CIEAYIOLIUE: CIOKHOCTh yueTa
BBIOPOCOB BPEIHBIX BEIIECTB C OTPAOOTaBUIMMH ra3aMHU CYAOBBIX IHEPreTHUUECKHUX YCTaHOBOK
(Bunenko, IlonomapeB, 2015); clOXHOCTH OO€cClEUeHUsT OUYUCTKH U ydyera cOpoca
He(dTecoaepKaUX JbSIBHBIX BOJ KPYMMTHOTOHHAXHBIX cynoB (Muxpus, 2005); HE00X0IUMOCTh
MPUHATUSA B HACTOSILIEE BPEMS IOMOJIHUTENIbHBIX OPTraHU3alMOHHBIX U TEXHOJIOIMYECKUX MEP T10
MPEIOTBPALICHUIO TPAHCTPAHUYHOTO OMOJIOrMYECKOTO 3arpsI3HEHUS MOPCKOM Cpeibl C CyI0B MpHU
omepauusx ¢ OawtacTHeIMU BojamMu  (XopomeB u 1p., 2016); mpoGiembl OpraHu3aluu
9KOJIOTHYECKOr0 MOHUTOPHHIA B JIEOBBIX U TMOMJICAHBIX YCIOBHSX, a TaKKe B YyHaJEHHBIX
paiioHax Mopeil u  okeaHoB. (OYeBHUJIHO, YTO IUIAHHUPOBAHUE M pean3alus MNPOrpaMm
9KOJIOTHYECKOI0 MOHUTOPUHTAa MOPCKOM Cpeapl, MPUPOJHO-TEXHUYECKUX M TEXHOTCHHBIX
00BEKTOB B MPUOPEIKHBIX U YAATIEHHBIX 30HAX JOHKHBI OCHOBBIBATHCS HA IPHOPUTETHOM OIEHKE
3arpsi3HEHUS] OKpYXKarolled cpefbl B HaUMEHEe YCTOMYMBBIX 3KOCHCTEMax MO OTHOIIECHUIO K
KIIMMAaTUYEeCKHM W aHTPOIIOTCHHBIM BO3JICHCTBUSM, a TaKXKe B OCOOBIX palloHax COTJIacHO
MEXIYHApOAHBIM coTjameHusM. Ilpu 3ToM npuMeHeHHe WHAMKAIIMOHHBIX JHAarHOCTUYECKHX
OLICHOYHBIX II0Ka3aTeJIel COCTOSHUS 3KOCHCTEM B PsJIE CI1y4aeB [TO3BOJIUT CYIIECTBEHHO CHU3HUTh
CTOUMOCTh MOHUTOPUHTOBBIX UCCIIETOBAHUI U MOBBICUTH UX 0OBbEKTUBHOCTD.

[TonydeHHbIe HaAyYHBIE U MMPAKTUYECKUE PE3YNIBTAThl MOTYT CIIOCOOCTBOBATH MOBBIIICHHUIO
3¢ (PeKTUBHOCTH MEPONPUATUNH MO palMOHAIBHOMY MPUPOIOIOIB30BAHUIO HAa aKBaTOPHSIX
BHYTPCHHUX U OKpaWHHBIX MOped EBpombl, a TakKke IOBBICUTb YPOBEHb 3KOJOTHYECKOU
Oe3omacHOCTH (YHKIIMOHUPOBAHUS psila OTpacieil MOPCKOro XO3SHCTBEHHOIO KOMILIEKCA,
CHOCOOCTBYSL TEM CaMbIM TPEAOTBPAIICHUIO KPU3UCHBIX OSKOJOIMYECKHMX U COLMAIbHO-
SKOHOMMYECKUX MOCIEICTBUN KIMMATHUYECKUX U3MEHEHHI.
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AMIUIMTY A CYTOYHOI'O XOJA TEMIIEPATYPHI ITOUBBI HA YUACTKE
®YHKIIMOHMPOBAHW 3UMHEM JTOPOI'M B YCJIOBUAX JIAH/IIIIA®TOB
TUIMMYHOM TYHJIPBI (EBPOIIEMCKUI1 CEBEPO-BOCTOK POCCHUU)
JL.3. Jlanuna®, J1.A. Kasepun®, A.B. lacmyxos?

Y Ornen maremaruku Komu HIT YpO PAH,

P®, 167982, r.CoixtbiBKap, yi1.KommyHucTrueckas, 1.24, lapina@dm.komisc.ru

2 Wnctutyt 6uonorun Komu HIT YpO PAH,

P®, 167982, r.CoixthiBKap, yia.KommyHuctuueckas, 1.28, dkav@mail.ru

Cy0apkTtuka eBporeiickoro CeBepo-BOCTOKA SIBJISIETCS OJHUM U3 0CO00 YyBCTBUTEIBHBIX
K KIMMAaTHYeCKUM HU3MEHEHHSIM peruoHoB Hamed crpanbl (IlaBmoB, Mankosa,2010). B
TYHJIPOBOM 30HE PETMOHA UIMPOKO pacIpOCTPAHEHbl MAacCHBBI BBICOKOTEMIIEPATYPHBIX
MHOTOJIETHEMEP3JIBIX TOPOJI, OTHOCUTEIHHO HECTAOMIBHBIX MPH MOTEIIEeHUH kinuMarta (MankoBa
u 11p.,2011). OgHUM U3 OCHOBHBIX (DaKTOPOB AHTPOIOTCHHOTO BO3JCHCTBUS HAa TYHIPOBBIC
9KOCUCTEMBI SIBJISIETCSI CTPOMTENBCTBO JIOPOT, HEOOXOAWMBIX, HampuMep, s OCBOEHUS
YIIEBOMOPOAHBIX MecTopoxaeHuid. llens naHHOW pabOThI  OLIGHUTH BIUSHUE BPEMEHHOU
SKCILTyaTalliy 3UMHEN TIOpOTH Ha TeMIIEpaTypHOE COCTOSIHME TOP(MSHBIX U CYTJIMHUCTBIX MOYB,
pPa3BUTBHIX TMOJ KYCTapHUKOBBIMM M KYCTapPHUYKOBBIMH PACTUTEIBHBIMU COOOIIECTBAMU
TAMAYHON  TyHIpHl (Tepputopus CeBepo-Xocenarocckoro He(TSIHOTO MECTOPOXKICHHUS,
eBporneiickuii ceBepo-BocTok Poccun). [loneBrie paboTel mpoBoauiuck B aprycre 2014 u 2015rr
Ha TEPPUTOPUHU KIIIOUYEBOTO YYacTKa, PACIOJIO)KEHHOTO B HEHEIIKOM aBTOHOMHOM OKpyre Ha
tepputopun  CeBepo-X0cenalocckoro HEPTSIHOIO MECTOPOXKICHHS. YYacTOK HCCIIEIOBAHUM
OTHOCHTCS K FOKHOM YacTH TUITHYHON TYHIpPHI, KOOPAMHATH ydacTka 67°51° c.ur.,58°50° B.j.
3uMHsIS JOopora MepecekaeT pasHble THIbI JanamadToB. Ha yyacTke uccieqoBaHuil 3aJ0KeHO 5
npoduneii, MomepeyHo TMepeceKaloluX KOJew 3UMHEH JOpOrd, MOA  Pa3IUYHBIMU
IPYNIMPOBKAMU TYHAPOBOM pacTUTeNnbHOCTH. lIpm 3TOM B mpenenax Kaxaoro mnpoduis
UCCJIEIOBaHMs MPOBOJWINCH KaK B Mpeaenax KOJeu, TaKk M Ha IeJIMHHOM(HEHapYIIEHHOM
yuacTtke). itoro 0b110 BeIoHEeHO 10 MOYBEHHBIX pa3pe3oB U ycTaHOBIEHO 140 TeMnepaTypHBIX
gorrepoB 1-button B 10 moBepXHOCTHBIX CKBayKMHax Ha Tayounax 0,2,5,10,20 u 40 cm. M3mepenus
IIPOBOAMJINCH Pa3 B 4 yaca.

W3meHeHne aMmuTyasl KosuebaHUil TeMIlepaTypbl ¢ U3BECTHBIM MEPUOJIOM IO3BOJISIET
ornpenenuth KodduureHT 3¢ HeKTUBHON TeMIepaTyponpOBOJHOCTH, KOTOPBIH B CKPHITOM BHUJIE
YVUUTBHIBACT Iepefady TeIula He TOJbKO MOJEKYJISPHON TEIIONPOBOJHOCTbIO, HO M BCEMU
OpyruMu  BuAaMu  TerooOMmeHa. KoaduuueHT TemmeparypornpoBOJHOCTH — SBISETCS
MPOU3BOJHON  TEIIIOPU3NUECKOM XapaKTepUCTUKOW. Ero 3HaueHuWe 3aBHUCHUT OT TEMIEpaTypbl
Cpelbl, TPaJleHTa TeMIlepaTypbl U B 3HAUUTEILHOW Mepe OT MPOLIECCOB IepeHoca Biard u
(a30BbIX IEPEXOIOB BHYTPH CPEBI.

AHanUTHYECKOE  PELIEHUWE OJHOMEPHOTO  ypPaBHEHHUS  TEIUIONPOBOAHOCTH  IIPH
NEePUOANYECKOM XOJIe TeMIepaTyphl Ha MOBEPXHOCTH IMOYBBI U MOCTOSHHBIX CBOMCTBAX Cpebl
nokassiBaeT (Kypc mereoponorum, 1951), uro TemmepaTypa HOYBBI Ha pa3HBIX IIIyOWHAX
UCIBITHIBACT MEPHOJUYECKHE KoieOaHusi TOro K€ Mepuoja, Kak M TemIeparypa MOBEpXHOCTU
noyBbl. OJTHAKO MPU NPOHUKHOBEHUH Ha IIyOWHY aMIUTUTYZAa U (a3a KojaeOaHUi N3MEHSIOTCS.
Ammntyaa konebanuii Temneparypsl (A) yObIBaeT ¢ TIIyOMHOM 1O SKCIIOHCHITMAIBPHOMY 3aKOHY
A=Aoexp(-pz), rne koddpdumment P u kodddumment temmeparypornpoBonHocT (Kt) cBsizaHBI
cootHomenueM K=m/B?/T, tne T mepuox konebannii. IIpu BEIBOIE YKa3aHHON GOPMYIIBI OBLITH
UCTIOJIb30BaHbl MPEMNOI0KEHUS! O TOCTOSHCTBE KOA(PQHUIMEHTa TEMIEepaTypOnpOBOAHOCTH B
MIPOCTPAHCTBE M BO BpeMEHHM (TIOpsJIKa TepHo/ia KoJieOaHui), a TAKKE O CTPOTO TApMOHUYECKON
CHHYcOUAaIbHOU (popme KojeOaHMil TeMIepaTypsl Ha MOBEPXHOCTH. DTO JOCTAaTOYHO IpyObIe
npennoyiokeHus. JlaHHbIM TMOAXO0A, HAampuUMep, Ui H3YYEHHs] TEMIIEPaTypHOIO pexuma
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ToppsiHOW TOYBBl mpuMeHsuics B pabore (rokapes,2012). Hecmorps Ha rpy0oCTbH
MPENOJIOKEHUH, MOXKHO UCTIONIB30BaTh JJIsl CpaBHEHUs 00beKTOB. [Ipy annmpokcuManuy JaHHbIX
[IOCYTOUYHO TAaKXXE PpACCUUTHIBACTCA W CpEAHECYyTOYHas TemIieparypa mousbl. Ha puc.l
MIPEACTABIICH CPEIHECYTOUHBIN X0 TEMIEPaTyphl HA OTHOM U3 mpodune i, HaumHas c 17
aBrycra 2014r. Ha pa3HbIX npoduisix pasHoe BIMSHUE TOPOrH. YepHBIM MpPECTaBICH X0 Ha
($hoHOBOM (HEHAPYIIEHHOM) y4acTKe, KpacHBIM - B KoJjee. Kak BUAHO U3 pUCyHKA, HAMOOJbIIas
pa3HuIa HabII0AAeTCs B 3UMHUM TTEPHOJ.
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Puc.1 BpemeHnHO# X0 CpeHECYTOUHBIX TEMIIEpaTyp Ha OAHOM U3 mpoduieil B koiee
JIoporu (KpacHBIN 1IBET) U HAa (POHOBOM y4JacTKe(UEPHBIN) .
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JJIOKAJIBHASI BAPUABEJIBHOCTH METEOPOJIOTMYECKOI'O PEXXUMA Y TEPMUKIU
I[TIOYB B YCJIOBUAX COBPEMEHHOI'O KIIMMATA (HA ITPUMEPE ITPMMOKCKO-
TEPPACHOI'O 3AITIOBE/THHMKA)

JLM. Kumaes®, B.A. A6neesa?, JX.C. Acaunosa?®
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P®, 109017 Mocksa, CTapoMOHETHBII Tiep., 29, IKitaev@mail.ru
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Beenenune
OcobOeHHOCTH 3UMHETO TIeproia ceBepa EBpazun — HU3KuE TeMIiepaTypbl U yCTOMYMBBII

CHEKHBI TIOKPOB B TE€UECHHE 5-7 MECSIEB — OMPEIENIOT COCTOSHUE OUOTHI, CYIIECTBEHHBIM
0o0pa3oM BIMSIIOT Ha XOJ THUAPOJIOTMYECKHX MPOIECCOB, U Yepe3 paJHallMOHHBIA OanaHc Ha
rio0anbHble n3MeHeHHs kiumara. CyliecTBeHHast aMIUIATY/ja KojaeOaHui TemMreparypbl BO3yxa
Y MIPOLIECC CHETOHAKOIIJICHUSI B OCEHHE-3UMHE-BECEHHUI MTEPUOJL ONPEACIIAIOT JMHAMUKY BOJAHO-
(U3UUECKUX CBOMCTB IMOYBOTPYHTOB C Y€M, B CBOIO OUEPElb, CBA3aHBI OCOOCHHOCTH CKJIOHOBOTO
CTOKa Kak 3JieMeHTa BoJgHOro Oamanca (JIbBoBuu, 1986) u MekrooBbic (BDIyKTyallud BHIOBOTO
coctaBa pacturenbHocTH (Barano um ap., 1996). MccnenoBanust TEIIO3HEProoOMEHa MEXIY
aTMoc(epoii, CHEKHBIM MOKPOBOM M TOYBOTPYHTAMU HMMEIOT JJIMTENBHYIO HCTOpPHIO, HO Ha
CE30HHOM YpOBHE COOTHOIIEHHE XOJia TEMIIEpaTypsl BO3yXa, TOJLIMHBI CHETA U TEMIIEPATypbl
MOYBbl HEOJAHO3HAYHO U  OLEHEHO HexoctaTouHo. Hamum npuBeaeHsl  pe3ynbTaThl
AKCIEPUMEHTAJIBHBIX IIOJIEBBIX MCCIEAOBAaHUN JIOKAIBHOM H3MEHUMBOCTH BHYTPHUCE30HHOIO
B3aUMO/ICVCTBUS ITPU3EMHON TEMITEPATyphl BO3yXa, TOJIIUHBI CHETa U TEMIIEPATYPhl TOYBBI — B
npenenax Ilpuokcko-TeppacHoro 3amoBeanuka (MockoBckast 001, CepryXxoBCKOW p-H., TOC.
Jlanku) 17151 OCEHHE-3UMHE-BECeHHeTo nepuoja (oktsopb-maii) 2013/14, 2014/15, 2015/16 rr.

Habmionenus 3a mpu3eMHON TeMIiepaTypoid BO3AyXa M TOJIIMHOM CHEXHOTO IMOKPOBa
OPOBOAWINCH, B COOTBETCTBUM C METOIMKAMH [ uApomMeTcinykObl Ha  MOCTOSHHBIX
METEOPOJOTMYECKHUX IUIOMAAKAaX M MapLIpyTax B Ipeieax XapaKTepHbIX Ulsl lieHTpa BocTouHo-
EBpomneiickoii paBHUHBI JTaHIIIAQTHBIX KOMILJIEKCOB.: B JIECHBIX MaccHBax ¢ mpeoliajaHueM
JMCTBEHHBIX MOPOJ (JMCTBEHHUYHUKH), Ha OTKPBITBIX IPOCTPAHCTBaX M B MAacCUBax C
npeobyiajaHeM XBOMHBIX MOPOJ (COCHSKM).  3amepbl TeMIlepaTypbl MOUYBBI MPOBOJATCS
aBToMaTHueckumu Jorrepamu  TRS, momuduranms DS1921G-F5# B mecrax mnpoBeneHUs
CHETOMEPHBIX ChEMOK — C YacTOTOW 3 Yaca B MEPHOJ C OKTAOPS MO Mail BKIIOYUTEIHHO, YTO
MIO3BOJIMJIO OIICHUTh OCOOCHHOCTH XOJIa TEMIIepaTyphbl KaK B CHEXHBIN MEpUO/, TaK U B IEPUOJIbI
YCTAHOBJICHUSI M Pa3pylICHUS YCTOWYMBOTO CHEXHOTO TMOKpoBa. Mcxoas w3 ocoOeHHOCTEH
PETHOHANBHBIX PAIOB, METEOpPOJOTHYECKUE XAPAKTEPUCTHKH paccMaTpUBAEMOI0 IEpHUOAA
OJIM3KH K CPETHUM MHOTOJIETHUM 3HAYEHHUSM C MaKCHMAaJIbHOM 3a 3UMY TOJIIMHON cHera 16-61
CM, TIPU3EMHBIMU TeMIleparypaMu Bo3ayxa okrabps-mas 0,4- 4.8 °C, MuHUManbHas 3UMHSSA
Temreparypa — B auamnasone -19.5 — - 23.4 °C (Kpenke u ap., 2000; Kitaev et al., 2005).

PesyabTaTsl

MakcumanbHasi TOJNIIMHA CHEra MOKPOBa JUCTBEHHUYHUKOB IPEBBIIIAET TOJIIUHY CHETa
OTKPBITBIX TPOCTPAHCTB U COCHSAKOB Ha 11-25%, 4TO COOTBETCTBYET MOIY4YEHHBIM paHEE
pesyapTatam (Mwumion, 1988; Kuraes, 1997). «Penkuey, mpoHHIIaeMble JJIsI TBEPbIX OCAIKOB,
KPOHBI JINCTBEHHBIX TIOPOJI, BETPOBAs 3aIIMUTA U 3aTEHEHHOCTh CIIOCOOCTBYIOT (POPMUPOBAHUIO B
JMCTBEHHUYHHUKAX MAaKCHUMAaJbHBIX CHEr03anacos.

Brienens! (ha3bl ©3MEHEHUH TeMIepaTyphbl MOYBBI, ONPEACIIEMBIMI OCOOCHHOCTSIMU
X0Ja MPU3EMHOM TEMIIEPATYPhI BO3/lyXa U TOJILUHON CHEra B OCEHHE-3UMHE-BECEHHUH MTEPUOL;
Ocennuti (beccredchbiil) nepuoo:
- MEJIJIEHHOE MOHM)KEHHE TEMIIEPATypbl IOUBBI, COOTBETCTBYIOIIEE XOAY TPU3EMHOU
TEMIIEPATyphl BO3AyXa — HO C MEHBIIIEH aMILIUTYI0N 1 BapuabeTbHOCTHhIO 3HAUCHUI;
- B IMara3oHe npu3eMHoi Temmeparypsl Bozayxa 5.0 — 0 °C mouBeHHBIN TOPU3OHT Ha TITyOUHE
10 cM cranoBHUTCA HanboJee XOJIOJHBIM, TOPU3OHT Ha IiTyouHe 40 cM — HanboIee TEeTIbIM.
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Sumnuii (credcHblll) nepuoo:

- cTa0MIM3aIys TeMIeparypsl mouBkl B quamnazone -1.0 — +1.0 °C BHe 3aBUCHUMOCTH OT
MOCTIEAYIONUX KOJIeOaHU TOMIIMHEBI CHETa ¥ MPU3EMHOM TeMITepaTyphl BO3AyXa;

- IPOJOHKEHHE CTAOMIIBHOTO X0/1a TeMIIepaTyphl MOYBBI BO BpeMs pa3pyIIeHHs] yCTOWYMBOTO
CHEXHOTO TIOKPOBA M €T0 MOJHOTO CX0/Ia IPH YXKE MOJIOKHUTENIbHBIX TEMIIEPATypaxX BO3/1yXa;
Becennuii (beccueorcnwiil) nepuoo:

- B IMarna3oHe Mpu3eMHoi temneparypsl Bo3ayxa 0 — 5.0 °C mo4yBeHHBIH TOPU30HT Ha TIIyOUHE
40 cM cTaHOBUTCS HanOOJIEe XOIOIHBIM, TOPU30HT Ha ri1youHe 10 cM — Hanbosee TeTIbIM;

- MEJUIEHHOE TOBBIIIEHNE TEMIIEPATYPhI TOUBBI, COOTBETCTBYIOILLEE XOAY IPU3EMHON
TEeMITepaTyphl BO3/IyXa — HO C MEHBIIICH aMIUTUTY0U U BapuaOeIbHOCTHIO 3HAUCHHM.

O3znaueHHBIC (ha3bl BBIICISIOTCS HA YIaCTKaX C Pa3IMYHBIM THIIOM PACTUTEINBHOCTH, IPU
pa3IUYAOIIMXCs CHEero3amnacax u Mpu3eMHOI TeMIiepaType Bo3iyXa — IpruieM 3HaYeHUs
TEMIIepaTypbl IOUBBI IPU 3TOM MEHSIETCS] HE3HAYUTEIbHO. OTCYTCTBYIOT TAK)Ke
NPUHLMITHATIBHBIE PA3IUYHUS X0Aa TEMIIEPATyphl OYBBI 3aII0BEJTHUKA U MeTeocTaHlIni Benukue
Jlyku u Tyna npu paccTOSTHUM MEKIYy HUMU U 3aII0BETHUKOM COOTBETCTBEHHO 150 KM K 10Ty H
600 kM Kk ceBepy.

Oco00 crexyeT OTMETUTh MOCTOSTHCTBO TEMIIEPATypPhI MOYBHI Ha TyouHe 10 40 cM B
Nepuoj YCTOWYMBOTO CHEXKHOTO NMOKPOBa U, CIIE0BATEIbHO, BECbMa MAIIYIO €€ 3aBUCUMOCTD
KaK OT CE30HHBIX (JIaHHBIE 3aII0BEJHUKA), TAK U OT MHOTOJIETHUX (JaHHBIE METEOPOJIOTUUECKUX
CTaHIINI) U3MEHEHUH TOJIIIMHBI CHE)KHOTO TTOKPOBA M KOJICOAHWN MTPU3EMHON TeMITepaTyphl
Bo3ayxa. [lonmydenHsiit pe3ynbraT noarsepxkaaet Beioa A.B. [1asnosa (I1aBnos, 2008) o Towm,
YTO TEPMUYECKHE CBOMCTBA CE30HHO-MEP3JIbIX IOYBOIPYHTOB (POPMHUPYIOTCS B Hauajie 3UMBI.

MoxHO Takke MPeaNnoNI0KUTh, YTO IIPHU MOCTOSHCTBE TEMIIEPATYPhI TOUBBI B CHEXKHBII
NEepUoJ, MHOTOJIETHEE MOBBIIIEHUE CPEIHUX TEMIIEPATyp MOUYBHI 32 OKTSIOpbh-Maii
(mereocrannuu Tyna u Benukue Jlyku — 0.04 °C / rox) cBsi3aHBI TOJIBKO ¢ MHOTOJICTHUMU
M3MEHEHHUSAMHU TPU3EMHON TeMIIepaTyphl BO3/lyXa OECCHEXKHBIX OKTIOPA-HOAOPS U anpens-masi —
yT0 cooTBeTCTBYET BhIsiBIeHHOMY b.I'. llepcTiokoBriM (LLlepcTiokoB, 2008) oTCYyTCTBUIO JUIst
nentpa Boctouno-EBporneiickoil paBHUHBI 3HAUMMOUN KOPPEISIUA MHOTOJIETHUX U3MEHEHU I
TOJIIIMHBI CHETa U TEMIIEPATypPhl TOUBBHI.

Hcxoas u3 xapakTepa UCHOJIb3YEMbIX IaHHBIX, TIOJyYEHHbIE PE3YyIbTaThl CIIPABEIUBBI
IPEeXJIe BCETo IS 3UM C OJIM3KUMH K CPETHIUM CHEKHOCTBIO U IPU3EMHOM TeMIepaTypoit
BO3/yXa B Mpefesiax paccCMaTprUBaeMOro peruoHa.
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MOHUTOPUHI TEMIIEPATYPbBI IOBEPXHOCTU MOCKOBCKOI'O PETMOHA
M. A. ﬂoxou;eﬂkol), E.A. EHykoeaz)
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black cat 05.05@mail.ru

Ha ceronssmuHMii N1€Hb HAKOIUIEHbI MHOIOJIETHHE apXWBbl CIYTHUKOBBIX JaHHBIX,
MPEJICTABISIIONIIE COOON IICHHBIH HMCTOYHHK CBEIEHHUH O TEPMHUYECKOH CTPYKType 3eMHOU
MOBEPXHOCTU. B oTiMuMe OT KIACCMYECKHMX HM3MEPEHUN Ha HA3€MHBIX METE€OPOJOTMYECKHX
CTaHUUAX, TJI€ TeMIlepaTypa MOBEPXHOCTU M3MEPSIETCS JIMIb HAa CHETY WJM Ha CHElUaTIbHBIX
BCKOMAHHBIX IUIOIMIA/IKaX, CIyTHUKOBBIE DPAJIMOMETPUYECKHE JAHHBIC MO3BOJISIIOT H3MEPATH
TEMIEPATypy pPEaTbHON TMOBEPXHOCTH, OCPEHHEHHOW 1O Oonbmiold TeppuTopuu. OOBIYHO
pe3yabpTaThl U3MEPEHUN OTPAKAIOT MNOJCTHUJIAIOIIYI0 IOBEPXHOCTh OTKPBITBIX MPOCTPAHCTB,
OJIHAaKO TpU 30HIUPOBAHUU JIECHBIX MAaCCHBOB C BBICOKOW COMKHYTOCTBIO KPOH JEpPEBBEB WJIN
IJIOTHOM KWIJION 3aCTPOMKHN U3MEPSAETCsl, COOTBETCTBEHHO, TEMIIEPATYPA MOBEPXHOCTH ITUX KPOH
WJIU KPBII OTAENbHBIX 3JaHUH.

Hamu wccnenoBaHo sBIEHHME «IIOBEPXHOCTHOIO OCTpOBa Teria» MOCKBBI U €ro
IPOCTPAHCTBEHHAs CTPYKTYpa I10 MHOTOJIETHUM JJAHHBIM PaJHOMETPUUECKUX U3MEPEHUil ¢ bopTa
MOJISIPHO-OPOUTANBHBIX CITYTHUKOB Terra m Agua c NMpOCTPaHCTBEHHBIM pa3pemieHueM | KM.
JlaHHBIE CITYTHUKH IIPOJIETAIOT HAJ TEPPUTOPUE MOCKOBCKOTO peruoHa KaAblid JEHb APYT 3a
JIPYroM Mo3AHUM yTpoM. Takum obpaszom, 3a nepuoa ¢ 2009 mo 2013 rr. umeercst BeIOOpKa U3
3652 cunMkoB. K coxxanenuto, 1aneko He BCE OHU IPUTOAHBI I aHAJIN3a U3-3a YaCTOr0 HAJTMIMS
IUIOTHBIX OOJIaKOB WJIM NOMEX Ha caMOM cHUMKe. Hamu TmiaTenbHO BBISBISUINCH BCE Clydaw,
KOTJla BH3yaJbHO JIOJISI TOKPBHITHS OOJIAKaMH, NBIMKOW WM nuiedaMu JECHBIX U TOP(HSIHBIX
MokapoB (aHoMalibHO sxapkuM JietoMm 2010 roga) He npeBsimana 5% Bcel MIoMaAN peruoHa Ha
cHuMKe. B pesynbrate Op110 0T0Opano 108 mpUroaHbIX A aHaIM3a KOCMHUYECKUX CHUMKOB B
YCIIOBUSX SICHOTO HeOa M Mpu MONOkKEeHHMH MOCKBBI B IIeHTpe mosiockl cheMku (CopoxuHa,
Jlokomenko, 2017).

3ameTum, yTo 0€3001a4HbIE YCIOBUS OOBIYHO CBSI3aHbI C TOCIIOJICTBOM aHTHIIMKIOHOB MJIH
rpeOHel, Korma «OCTpPOB TEIUIa» BBIPAXEH CHIIbHEe. BclieAcTBHE 3TOr0 OLEHKH €ro
WHTEHCHUBHOCTH 110 pe3ybTaTaM paIuOMETPUUECKUX U3MEPEHUH, BO3MOKHO, HEMHOT'O CMEILIEHBI
B CTOPOHY MX 3aBBILICHMUSL.

B Tabn. 1 npencraBieHbl JaHHBIE O CPEIHUX 3HAYEHUSX TeMIlepaTypbl MOBEPXHOCTH B
MockBe 1 MOCKOBCKO# 00J1aCTH B pa3HbIE CE30HBI U B cpeHeM 3a roj1. Kak MOKHO 3aMETHUTh,

Ta6ua. 1. Cpeagnne 3HaYeHHS TeMIIEPATYPbl HOBEPXHOCTH MOCKOBCKOI0 pernoHa
M0 CNYTHUKOBBIM JaHHBIM 32 nmepuoxa 2009-2013 rr., °C.

3uma Becna | Jleto OceHb Cpennee
3a T0]1

Brioopka 108 cHumkoB

T'opon -13.6 11.0 30.3 8.2 9.0

CenbcKasi MECTHOCTh -16.2 7.9 26.7 7.1 6.4
Bri0opka 85 cHuMKOB

T'opoackue mapku -13.6 9.9 28.4 8.2 8.2

OcraybHas 9acTh -13.1 115 30.9 8.8 9.5

ropoja
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B CPEJHEM 32 BECh MATWICTHHUI MEPUO]] MHTEHCUBHOCTh «IIOBEPXHOCTHOTO OCTPOBA TEIIay, TO
€CTh Pa3HOCTh CpPEAHEH TeMIepaTypbl MOBEPXHOCTH BHYTPHU ropoja U B OKpPYKAarOUIEH €ro
MockoBckoii obmactu, cocraBuia 2.6 °C. MIHTEHCUBHOCTb «OCTpPOBa TeIuia» B MOCKBE MMeeT
3HAYUTENIbHbIE Pa3JInyMsl B pa3Hble CE30HBI roja. Tak, MakCcUMyM ee HaOJloJlaeTcsl JEeTOM U
cocrasisieT 3.6 °C, a BoT MUHMUMYM — oceHbto (1.1 °C).

I'opon — 310 HEonHOpOHAsA TeppUTOpUs. BHYTpH HEro MOTyT COYETATHCSI COBEPILIEHHO
pa3Hble TUIBI MOBEPXHOCTH. B xo/1e paboThl HaMHU OBLJIO BBIJEICHO MATH BUIOB TOPOACKOIA
MOACTWIAIOIIEH MOBEPXHOCTH, PA3IMYHBIX 10 CBOEMY TEPMHYECKOMY PEXHUMY: 30HA IJIOTHOU
TOPOACKOH U IIPOMBIIUIEHHON 3aCTPOMKH, TOPOACKHUE JIECONIAPKH, IOBEPXHOCTH OTKPBITOU BOJBI,
MyCTBIPU U JIYTOBbIE MIOBEPXHOCTH, a TAKXKE MeCYaHbIe TOBEPXHOCTH (Kapbepbl U IUISKH).

Haubonee nHTEpeCHBIM OKa3ajoCh TEMIIEPATypHOE BO3JIEHCTBHE MAPKOBBIX TEPPUTOPUIA
ropona. OHu 00pa3yloT JIOKaJbHBIE «OCTOBA XOJ0Ja» BHYTPHU TOPOJCKOTO «OCTPOBA TEILIa.
Buaytpu Mockssl B ee TpaauiimoHHbIX (10 2011 r.) rpaHuiax HaMu BBISBJICHBI 22 3€TEHBIE 30HBI
miomanso >0.5 kM. Bpibop mMapKkoB Takoi ILIOmAMM OOYCIOBIEH NPOCTPAHCTBEHHBIM
paspenieHneM KOCMUYEeCKUX CHUMKOB. Camoil OomnbIioi 3en€Hol 30HOM B CTOJMIE OKa3aycs
IpUpOHEIiT ec JIocuHBIi 0cTpoB BMecTe ¢ TapkoM COKOMbHUKH (38.8 kM?), caMoii ManeHbKOi
— Baranbkosckoe knaa6ume (0.5 km?). B urtore 6blia paccuMTaHa Kak CpefHsis TeMIepaTypa
MOBEPXHOCTH 10 BCEM MapKOBBIM TEPPUTOPUSIM, TaK U OTAENBHO Ul Hanbosiee moka3aTelbHbIX
MapKOB.

NHTEHCUBHOCTh «OCTPOBOB XOJIOAA» BHYTPU MOCKBBI, TO €CThb Pa3HOCTb CPEIHUX
3HAQUCHUI TeMIlepaTypbl MOBEPXHOCTH BHYTPU TOPOJCKHX JIECOMAPKOB U B OCTaJIbHOU
HE3aJIECEHHOW YacTH TOpOJia, pacCUYMTaHa HaMH IO BBIOOpKE M3 85 KOCMHUYECKHMX CHUMKOB. B
UTOTe CpeHee 3HAUCHHE WX MHTEHCUBHOCTH 3a nepuo Hadmoaenus ¢ 2009 mo 2013 cocraBuio
—1.3 °C npu cpeaHexBaapaTudeckoM oTKIoHeHHH 6 = 1.2 °C. OTpunatenbHbIi 3HaK MOKAa3bIBaET,
YTO Jieca U NMapKu B CPEAHEM XOJIOJHEE OKPYKAIOIIEH UX TEppUTOpUM ropoza. Taxke MOXKHO
3aMETUTh, YTO HHTEHCUBHOCTb «OCTPOBOB XOJIO/1a» UMEET XOPOIIO BBIPAXKEHHBIN IOJOBOU XOI:
oHa Hanbobmas retoM (—2.5 °C) u HauMmenbas 3umMoii 1 ocenpro (b —0.5 + -0.6 °C); BecHOU
K€ COCTABJISIET MPOMEXKYTOUHOE 3HaueHue. Takol X0/ CBA3aH C U3BMEHEHUSIMU, IPOUCXOISIIIUMHU
B PaCTUTEIILHOM IOKPOBE CO CMEHOW BpeMEH roma. Ha Tepputopuu MOCKBHI Mpeo0siagaroT
LIMPOKOJIMCTBEHHBIE TOPOJBI JIE€PEBBEB, U BPEMs UX AKTUBHOM BETrE€TALIMM U TPAHCHUPALMH,
NPUBOAAIICH K JIONMOJIHUTEIbHBIM 3aTpaTraM TEIla, BECHOW JJIUTCS JOJIbIIE, HEXEIH OCEHBIO
1IOCJIE ONaJaHus JIMCTBBI.

Crnenyer y4ecTb, YTO MPU U3MEPEHUH TEMIIEPATYPbl TOBEPXHOCTU MAPKOBBIX TEPPUTOPHIL
0 OTPEJICIECHHOMY X KOHTYPY MOTpaHUYHbIE MTUKCENH (€IMHUYHBIE KBaPaThl pacu€THOMN CeTKU
mIomaasio 1 kM%) BKIIOUAIoT B cesi, TOMEMO JIECHOH 30HBI, TAKKE U APYTUe BUIBI TOBEPXHOCTH,
B TOM YHCJI€ TOPOJCKYIO 3acTpoiKy. Clie1oBaTeNbHO, B PE3YyJbTaTaX U3MEPEHUN MPOSBISIOTCS
kpaeBbie 3 exTrl. [Ipu oTHeTpHOM pacdéTe TeMIiepaTypbl MOBEPXHOCTH TOIBKO JJIsS BHYTPEHHEH
YaCTH JICCOMAPKOBBIX 30H, 0€3 y4éTa uX TpaHull, OXJIKIA0MUH 3OPEKT MapKOBBIX TEPPUTOPHIA
OKazaJics cuibHee U cocTaBui B cpeHeM —2.4 °C. [ToMUMO OIeHKM MHTEHCUBHOCTHU JIOKAJIbHBIX
«OCTPOBOB  XOJIOJIa», TOJIYYEHbl TaK)KE€ CTATHCTHUYECKU JOCTOBEpPHBIE CBSI3M KakK J3TOHU
WHTCHCUBHOCTH, TaK U BEreTallMOHHOTO MHJEKCA MapKa ¢ ero miomasnsio. Tak, camast Oonbias
3esnéHast 30Ha JIOCMHBIN OCTPOB CO3/1a€T CHIILHBIN «OCTPOB XOJ0Aa» HHTEHCUBHOCTHIO —2.2 °C, a
camas MmanieHbkas (BaraHpbKoBCKOe KJIaOWINE) B CPEIHEM JaKe€ HEMHOTO TEIUIee OKpYKaroIen
ero teppuropuu. MHaue roBopsi, yem OO0JbIlle MapK U YeM Tyle B HEM JieCHasi paCTUTEIbHOCTb,
TeM OOJIbIIIE €0 OXJIAKIAIOIIEe BIUSHHE.

Pabota BeimonHena npu yactuuHoi noaaepkke PH®, mpoekT Ne 16-17-10275.
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10 TaHHBIM CITYTHUKOB. BecTHrk YHuBepcurera «/[yonay, 2017, B meuaru.

85



MOHUTOPHHI" COCTOSHU S KIIMMATUYECKOI'O PEXXUMA B UPAKE B
MNOCJIEAHUE NECATUJIETUA
FO.IT. ITepeseoenyesV, C.K. Anv-Maamypu®, T.P. AyxadeesV), C.C. Haugh")

Y Kasanckuit (IIpuBosmkckuit) GeaepanbHblii yHHBEPCUTET
P®, 420008, r. Kazanb, ya. Kpemiiesckas, . 18, Yuri.Perevedentsev@kpfu.ru

PaccMoTpeHpl  IIPOCTPaHCTBEHHO-BPEMEHHBIE HM3MEHEHHUs TEMIIEpaTypbl BO3AYyXa,
aTMOC(EpHOTO aBIEHUS, CKOPOCTH BETpa, O0IaYHOCTH U APYTHX XapaKTEPUCTUK Ha TEPPUTOPUU
Npaka B nepuon 1980-2014 rr.

B kadecTBe MCXOAHBIX MAaTE€pPUAIOB HCIIOJIB30BATUCH JaHHBIE METEOPOJIOTHYECKUX
HaOmrofeHui Ha 21 cTaHIMK, MOKPBIBAIOIINX BCIO TeppuToputo Mpaka, B mepuoa 1980-2014 rr.
Kpowme Toro, npusnekanuck nanabie NCEP/NCAR peanannsa npunoBepXHOCTHON TEMITEPATyPhI
U aTMOC(EPHOTO JIaBJIECHUS 3a 3TOT XK€ IEPUOJ B y3JIaX PErySIpHON IIHUPOTHO-JOJATOTHOM CETKU
(1.8x1.8°).

VcxonHble JaHHBIE OBEPrajlUCh CTATUCTUYECKON 00paboTKe U TPEHA-aHAIIU3Y.

PaccuntanHble cpelHEMECSUHbIE METEOPOJIOTMUECKNE BEIIMYMHBI 33 35-IE€THUM NEpUoA
(pa3a akTUBHOTrO MOTEIUIEHUS ) TOKA3bIBAIOT, YTO B YCIOBUAX PE3KO-KOHTUHEHTAIBHOTO KJIMMaTa
BO)XHYIO pOJIb MIPaeT XapakTep MNOJCTUJIAIOIIEH MOBEPXHOCTH, penbed MmecTHocTH. Tak, Ha
TOPHCTOM CEBEpe CTpaHbI CpeIHETHBApCKas TeMIieparypa Konebuercs B npeaenax ot 7 10 9°C, a
Ha 3anaje (MycThIHHAs MeCTHOCTh) U Ha rore oT 10 mo 12°C. TloBcemMecTHO XOPOIIO BhIpaKEH
rOJI0OBOM XOJ] C 3KCTPEMAJIbHBIMU CPEIHENIONBCKUMHU TemnepaTypamu ot 31°C Ha ceBepe cTpaHbl
1o 37°C na 1ore. Boicokuii TeMiiepaTypHbIi (hOH yIep>KHUBaETCs ¢ arpesns mo okTs0pb. [Ipu aTom
CPEIHENIOIBCKUE MAaKCUMAJIbHBIE TEMIIEPATYPhI BO3yXa MeHst0TCsS oT 39 1o 46°C.

OTHOCHTENbHAS BIIAXXHOCTb TAK)K€ HCIHBITBIBAET XOPOLIO BBIPAKEHHBIM T'OOBOM XOJI
00paTHBIN MO CPAaBHEHMIO C TeMIepaTypoil. BennunHa OTHOCUTEIHHOHN BIQXKHOCTH MaKCHUMallbHa
B sHBape (~70%) u munumanbHa B utone (~20-30%). Ckopoctu BeTpa Ha Tepputopuu Mpaka
HEBEJIMKU: WX CPEIHEMECSYHbIe 3HAa4eHUs oT 2-3 M/C B sHBape BO3pacTaroT a0 4-5 M/c Ha
OOJIBIIMHCTBE CTAaHLUMU B MIONE B YCIOBUSAX DPA3BUTOM TEPMHUECKOW KOHBEKLIMH. B 3TOT ke
HepuoJl Ha OONbIIEH YaCTH TEPPUTOPUN CTPAHBI 32 UCKIIOUEHUEM €€ CEBEPHOI YacTH BO3HUKAIOT
ObUIbHBIE OypH, MaKCHMAaJIbHOE YHCIO CIy4aeB KOTOPBIX INPHUXOAUTCS Ha HIOHB-aBrycT (Ha
OTJEJIBbHBIX CTAHIMAX B MIOJIE B ITOJIOBUHE AHEH (PUKCUPYETCs NMbUIbHAs Oyps).

Jlannele peaHanuza (64 y31a CETKH) IMO3BOJWIM IOCTPOUTH KapThl paclpeieieHus
TEeMIIepaTypbl BO3]lyXa, OOJA4YHOCTH, CKOPOCTH BeTpa M Jp. A Tepputopun HMpaka wu
npujeralomux Tepputopuil. PaccumTsiBanuce cpeanue kBagpatudeckue ortkioHeHus (CKO)
BEJIMYMH, TPEHbl. AHAIN3 MOKA3bIBAET, YTO TEMIIEPATYpa BO3/yXa HMCIBITBIBAET POCT BO BCEX
Ce30HaX OCOOEHHO B CEBEpHBIX oOmacTsax crparbl (1o 0.6°C 10mer™), Ha rfore, roro-amame
TEPPUTOPUN CKOPOCTH TOBBIIICHUSI TEMIIEpaTyphl 3aMeTHO ciabee. B oTianume oT ymMepeHHBIX
mupoT ce3oHHbIe Konebanuss CKO temmneparypsl He cTosib Benuku (1.7-2.4°C).

AHanu3upoBajgNch aHoManuu Temmeparypel. Hambosee uacto (~25%) BcTpewarorcs
OTPULATEIIBHBIE aHOMAJIUHU C IPOJOJDKUTECIBHOCTBIO KU3HM B | Mecsll M NPaKTHUYECKU HE
OTMEUAIOTCSl CIIy4au C MPOJOJKUTEILHOCTBIO XKU3HH Oosiee 10 mecsiieB. DTOT BBIBOA HMMeEET
3HA4YEHUE U1 IPOrHOCTUYECKOM NPAKTUKH, IIOCKOJIBKY YKa3bIBA€T HA CTEIIEHb COXPAHEHUS 3HAKa
Ipolecca, €ro yCTOM4MBOCTb. J[eHCTBUTENBHO, IPABUIIBHO CIIPOTHO3MPOBAB 3HAK AHOMAIUU
TEMIIepaTypbl Ha ONMKAWIINI Mecsll, MO)KHO OLICHUTh BEPOSTHOCTh COXPAHEHHs €€ 3HaKa Ha
MOCIIEAYIOIUE MECSLIBI.
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Puc. 1. Pacnipenenenue cpeaHeMecssuHoi TeMmnepatypsl Bo3ayxa (1980-2014): a-auBapb,
0-HI0JIb.

Pacnipenenennie ckopoctell BeTpa CBUACTEILCTBYET 00 MX YCHJIEHMU Ha 3aIajie CTPaHBbI
(mycTBbIHHAasE MECTHOCTb) OcoOeHHO B wHione (>4 wm/c). Pacuersl ko3((UIIMEHTOB HAKIOHA
munerinoro tperaa (KHJIT) moka3siBatoT, 4TO CKOPOCTh BETpa C1a00 pacTeT 3UMOU U JIETOM H
ocnabeBaet BecHOM, HO BenmnunHbl KHJIT cratuctuueckn He 3HaYMMBL. B CBS3u ¢ ycuieHneM
KOHTHHEHTAJBbHOCTU B PETHOHE OTMEYAETCs HEe3HAUUTEIbHOE KOJMYECTBO OOIIe 001auyHOCTH.
Tak, B ssHBape OHa BO3pacTaer ¢ rora Ha cesep oT 27 1o 37%, a B utose Bcero Juilb oT 3 10 7%.
IIpu >Tom B stHBape um ampene Benuuudbl KHJIT umeror orpunarenshsiii 3Hak. Kpome Toro,
NPaKTUYECKH Ha MPOTHKEHUH 4-5 MecsueB (Maif-ceHTs0pb) ocanku B Vipake He BBINAAAIOT, YTO
CIOCOOCTBYET pa3BUTHUIO OIyCTHIHUBAHUS.

BrimoHeH aHanmm3 BO3HUKHOBEHHMSI TBUTHHBIX Oyph Ha TeppuTopun Mpaka B meproa 2001-
2015 rr. Ha 13 cranuusx. [lokazaHo, 4To yale BCEro NbUIbHbIE OypH BOSHUKAIOT B MEPHOJ Maii-
UIOHb U BO BpeMs MbUIbHBIX Oyph Cpe/iHee 3HaueHHEe TOPU30HTAIBHON BUANMOCTH U3MEHSETCS B
npenenax 600-800 m.

Paccmotpeno BiusiHue atMochepHON HUPKYISIUN Ha U3MEHEHUS TeMIIepaTypbl BO3lyXa
U arMoc(epHOro JMJaBJICHHsS BCEro peruoHa. B KkauecTBe XapaKTEpPUCTHUK aTMOC(epHOU
MaKpOLMPKYISLHUU B paOOTE UCTION30BAINUCH HUPKYIISLUOHHBIEC HHIEKCHI: CeBEpOaTIaHTUYECKOE
kosiebanue (NAO) u apkruueckoe kosebanue (apkTuueckas ocuwuisanus (AQO)), KoTopbie
paccuuThiBatoTcs 1o Oapuueckomy momo ATre. MccnenoBanue npoBOAMIOCH Ul 3UMHHX
MECSIEB, KOTOPbIE OTINYAI0TCA HauOOJbIIeH aKTUBHOCTBIO.

B kayecTBe OCHOBHOrO METO/A CTaTUCTHYECKOW OOPaOOTKM HMCXOMHBIX JaHHBIX OBLI
BbIOpaH komno3uTHBIN aHanu3 (ITomorckuit, Kubanpumy, 2015).

BeisBunoch, 4ro numb B sAHBape Ha ypoBHE 95%-HON 3HAYMMOCTH CYLIECTBYIOT
CTAaTHCTHYCCKUE CBS3M KoJieOaHui TemmepaTypsl u nasieHus ¢ uagaekcamu NAO u AO. OnHako
Ha 90%-HOM ypOBHE 3HAQUMMOCTH CBS3M OTMEYAIOTCS U JUIS APYTHMX 3UMHHUX MecsieB. Takum
00pa3zoM, MUPKYIAIMUOHHBIN PakTop A (HEKTUBEH TOIBKO B XOJIOHBIN NEpHoI. B Tersiii mepuosn
TJIaBHAs! POJIb IPUHAIICKUT PaIUallMOHHOMY (DaKTOpPY U BIUSHUIO OCTUIIAIONIEH TOBEPXHOCTH.

CHuCcoOK JIUTEepaTyphl

1) Tlonouckuii A.b., Kubansuny M. A. 2015. LupKy/IamnoHHbIE HHACKCH M TEMIICPATYPHbIH

pexum Boctounoii EBponel B 3umMHMi nepuof. — Mereoponorus u rugponorus, Ne 1, c.

5-17.
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BPEMEHHAIE KOJIEBAHWS [TPU3EMHOM TEMITIEPATYPBI BO3JYXA CEBEPHOI'O
[MOJIVIIAPUSA B XIX-XXI CTOJIETUAX
FO.IT. ITepeseoenyes®, K.M. Illanmanunckuir®

Y Kazanckwuit (IIpuBomKCcKuit) eaepanbHblii yHHBEPCHTET
P®, 420008, r. Kazans, yia. Kpemnesckas, 1. 18, Yuri.Perevedentsev@kpfu.ru

B Kazanckom yHuBepcHUTETE CHUCTEMAaTHUYECKHE METEOPOJOTHYECKHEe HAOII0ACHHUS
Hauvanuck ¢ pespains 1805 r., a B mae 1815 r. B razere «Kazanckue u3BecTus» Obuia OmyOJIMKOBaHA
nepBas HaydHas pabora «CiencTBus U3 MeTeoposiorndeckux Hadmoaennii B Kazanu 1814 rogay,
noarotosiaeHHas mnpogeccopom usuku  D.K. bponHepomM. OTHM MOJIOKEHO HAYajo
METEeOpOJIOTHH Kak Hayke B KazaHCcKOM yHHBepcHUTETE.

CoBpemenHble WH(OPMALIMOHHBIE ¥  BBIYHUCIUTENBHBIE BO3MOXKHOCTH  Kadempsl
METEOpOJIOTUH, KJIMMATOJIOTMK U dKosnoruu atmocepsl  Kazanckoro deaepanbHOro
yauBepcurera (K®Y) mo3BONSAIOT MNPOBOIUTH METEOPOJIOTUYECKHE U KIMMaTHYECKHUE
UCCIIEIOBAaHMsI C IIUPOKHMM OXBAaTOM IPOCTPAHCTBEHHBIX U BPEMEHHBIX HHTEPBAJIOB
(ITepeBenentes u ap., 2005).

B nacrosimieit pabote 11st O1eHKH BPEMEHHON U3MEHYMBOCTH TEMIIEpaTyphl BO3/IyXa Kak
i Beero CII B nenom, tak u ymepeHHoi 30HbI (30—70° c.m1.) ObUTH MCTIONIB30BaHbl Hanbomee
HaJIe)KHbIE BPEMEHHBIE PsI/Ibl aHOMaJINI MPUIIOBEPXHOCTHON TEMIEPATyphl MO BCEMY 3€MHOMY
mapy ¢ 1850 mo 2015 r. (06beauaenHbIi MaccuB ganHbiXx CRU u nentpa Xommu — HadCRUTA4),
C caiiTa Tpymmbl MCCIEIOBAaHUS KiIuMara YHHBeEpcuTeTa BocTouHON AHTIIWM, 0003Ha4YaeMble
nanee kak naHHeie CRU, a rtakke manasie NCEP/NCAR peananuza MOpUIOBEpXHOCTHOU
TeMIIepaTyphbl BO3ayXa, Temmneparypsl B Tpornochepe u crparochepe CII 3a mocnennue 68 ner
(1948-2015 rr.).

Bce 5T0 mMO3BONMMIIO TPOM3BECTH pACYEThl TEMIIEPATYPHBIX XapaKTEPUCTUK IS
pa3IMYHBIX YacTel yMEPEHHOM MIMPOTHOM 30HBI AJI1 3SMMHETO U JIETHETO MEPUO0B, UCCIEA0BaTh
JOJITONEPUOHYIO JIMHAMUKY BpPEMEHHBIX pAnoB. [logpoOHO wuccienoBaHbl JOJITONEPHUOTHBIC
W3MEHEHUSl NPU3EMHON TemmepaTypbl Bo3ayxa B Kazanu. BreigeneHue HU3KOYaCTOTHOM
komrnoreHTsl (HUK) ocymectsisnock ¢ nmomorpio HU-dpunstpa IloTTepa (OTHEC, DHOKCOH,
1982) ¢ Toukoit orceuenus 10 u 30 j1eT U TOM ke MMPUHON OKHA.

N3meHeHns npuUIloBEpXHOCTHON Temmeparypbl Bozayxa. Ilo manasiM CRU BbImosiHEH
aHaJIM3 BPEMEHHOTO X0/1a anoManui ocpeaHeHHbIx o CII remmneparyp 3a nepuon 1850-2015 rr.,
a 10 JIaHHBIM peaHaln3a — MPOCTPAHCTBEHHO-BPEMEHHOM aHAJIN3 TeMIEpaTyphl 3a nocieaaue 60
7eT ot ypoBHs 3emid 10 30 KM, TTOCIIe MPUMEHEHHSI HU3KOYaCTOTHONW (DUIIbTpaIluy U3y4eHa e
JOJITOTIEPUOIHAS JUHAMUKA.

AHalM3  HU3KOYACTOTHOM  KOMIIOHEHTBHI  PSIIOB  AHOMAJIMK  MPUIIOBEPXHOCTHOM
temriepaTypsl Bo3ayxa CII mokassiBaeT, 4To ¥ B 3MMHUMN, U B JIETHUH MEPUOJ TOja MOTEIICHHE,
Havagsieecs: okosio 1910 1. u nmpogosmkaroIeecs o HacTosIee BpeMs, He ObUIO OTHOPOIHBIM. B
Hayaje MepuojJia CKOPOCTh pOCTa TEeMIEepaTyphl ObUla CYIIECTBEHHO MEHbIIE, YeM B KOHIIE
HCCJIEyeMOro Tepuojia. DTH J1Ba dTala MOBBIIICHHUS TEMIIEPAaTypbl pa3[eleHbl OTHOCUTEIHHO
HEIMPOI0KUTENIbHBIM MEPUOAOM MOXO0JI0JaHus, MPOAOIKABIIUMCS ¢ cepeanHbl 40-X 10 Havasa
70-x TomoB XX B. B pesynapTaTe B XOA€ aHOMAQJIHMA CpEIHEW TOJAOBOW MPUITOBEPXHOCTHOU
temneparypbl CII uetko mpossinsitorcst kak 60-70 netHee xonebanue, Tak u 6onee ciadoe 20-
JIeTHEe, KOTOpPOEe MPOsIBIIIETCS Haubojee aKTUBHO B MEPHOJIbI noxojonanuii. Orciona cienyer,
YTO €CJIM aHCaMOJIb BBISABICHHBIX KOJIEOAHUU TemImepaTypbl COXpPAaHUTCS, TO B Ommkaiiiem
OyIoylmieM MOKHO OXHUAAaThb HEKOTOPOrO CHI)KEHHS TEMIIOB TMOTEIJICHUS, KOTOpOE YxKe
HAMETHJIOCh, U JJaKe BO3MOXKHO ciiaboro noxononanus (I[lepesenenues, [llantamuuackuii, 2008).

Hcnonb30BaHKe TaHHBIX peaHaln3a MOKa3bIBAeT, YTO MPOIIECCH K3MEHEHUS TeMIIepaTyphl
HanOosee BeIpaskeHbl B ipunofsipHoit 3oue CII, rae moxonoganue, coctaBubiuee —0.54°C 3a 13
JIeT, CMEHWJIOCH MOTEIIEHUEM, KOTOpoe MPoJoKaeTcs yxke 44 rojja v K HacTOSIIIEMY BpEMEHU
cocrasuiio 2.38°C.
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B ymepeHHO#l 30HE WHTEHCHUBHOCTH IMOCIEAHETO TMOTEIUICHWS KIuMaTa W
TIPe/INIECTBYIONIETO eMY TTIOXONOIaHNs BechMa OIi3KH 1 cocTaBnsoT +0.22°C 10mer™ u —0.27 °C
10ner? coorBercrBenHO. B pesymprate 3a mocnemHue 37 €T TeMIlepaTypa MOBBICHIACH Ha
0.75°C, uTo mouTH B TpH pa3a MEHBIIIE, YEM B MIPUTIOJSIPHON 30HE. bosiee Toro, B mocneaHue roapl
pocCT cpeliHel ro0Bol TeMiiepaTypsl B ymepeHHoM 30He CII mpakTuuecku nmpexkpaTuics.

Haumenbimnie wu3MeHeHHMs cpegHEed TOJOBOM MPU3EMHON TeMIepaTyphl BO31yXa
HAOIOIAI0TCS B TPOINUYECKOW 30HE, TNe 3a mocleAanne 39 neT teMrepaTypa MOBBICHIIACH HA
0.54°C.

BrisiBieHa 3aBHCHMOCTh W3MEHEHHUs TEMIIEpaTypbl OT XapakTepa MOACTHIAIONICH
NMoBepXHOCTU. Tak, HaJ OKeaHOM, Kak 0oJiee MHEPIIMOHHOW CpPeoil, N3MEHEHUSI TeMIIEPaTypPhl
MeHee BBIPaXXEHBI, YeM HaJl CYIIeH, T/Ie HanOObIIIe N3MEHEHUSI UMEIOT MECTO B YMEPEHHOM 30HE
EBpasuu. 3necy noxononanue 3a 24 roga cocrasuio 1.02°C, a norerenue 3a 38 et — 1.01°C.
Han oxeannveckoli MOBEpXHOCTHIO HAUOOJIEE AKTUBHBIE TEMIIEPATYPHBIE U3MEHEHUS TIPOUCXOJIST
B ceBepHOU vacTtu MHuaumiickoro okeana (K ceBepy OT 3KBATOpa), TAe MOTETUICHUE TIPOI0JIKACTCS
54 rona u cocrasuiio 0.82°C.

AHanu3 U3MEHEeHHI TeMneparypsl B Tporocdepe mokaszai, 4To Mpu 00IIeM MOTENIeHUH
Tpornocdepsl B iepuo ¢ 1972 mo 2010 r. Haubosee 3HAYUTETHFHOE MOTETUICHHE UMENIO MECTO Ha
BEpPXHEH rpaHuIle TOTPaHUIHOTO ¢J10s1 (YpoBeHb n300apudeckoit mosepxuoctu 850 rlla), rie oHo
COCTaBUJIO BENUYMHY OkoJ0 1°C.

[IpencraBnenre o Haubosiee O0OIUMX YEpTaX MHOTOJETHETO peXuUMa MPU3EMHON
TeMIIepaTypbl Bo3ayxa Ha cT. Ka3zaHb, yHUBepcuUTET, 3a Bech nepruo 1 HabmoaeHuii ¢ 1828 mo 2015
I. Jal0T CpEeJHUE 3a 3TOT MEPHOJ MECSUYHbIE, CE30HHBbIE U TOJOBbIE 3HAYEHHS MPU3EMHOU
Temreparypbl Bo3ayxa (T) M 3HAa4YCHUS HMX CPEIHUX KBaJIPAaTUUYCCKUX OTKIOHCHUH (OT).
CpaBHeHHE yKa3aHHBIX XapaKTEpPHUCTUK 3a NepBble U nocaeanue 30 JeT uccieayeMoro nepuoja
MO3BOJISIET B TIEPBOM MPHOIMKEHUHN OLICHUTh XapaKTep U3MEHEHUS TEMIIEPATYPHOTO pexKrMa.

Ananu3z Hambosee JJIMHHOTO psifa TeMIepaTypbl Bo3ayxa mo cT. Ka3zanb, yHUBEpCHUTET,
(1828-2015 rr.) moka3zai, 4To CpeIHEro/I0Bas TeMIlepaTypa Bo3ayxa MOBBICHIIACh OoJiee YeM Ha
4°C. Hanbonee OBICTpBIMH TEMITAMH OHA MOBBIIIANACh ¢ 80-X rogoB XX B. 110 HACTOSIIIEE BPEMS.
[Tpu 5TOM HU3MEHEHHS TEMIIEPATyphl B TOJJOBOM XOJI€ IPOUCXOST HEPABHOMEPHO, YTO OCOOCHHO
3aMeTHO B Hauane XXI cTonerws: B Terioe Bpems rojaa (0COOCHHO B aBTyCTe) TeMIeparypa
CYIIIECTBEHHO BO3pOCia, a B XOJOJHBIN mepuof (Iekadbpb — MapT) HAMETHJIACh TCHICHIIUS €€
noHrkeHus. HosOpbckue TeMieparypsl CyIeCTBEHHO BBIPOCIIH.

MeTogamMu KOppeNnslUOHHOTO aHalu3a MOKa3aHo, YTO BKJIaJ INI00aJbHBIX (DaKTOpPOB B
u3MeHeHue Ttemreparypbl Bo3ayxa B Kazanu pocruraer 50%, ocranbHOE NPUXOIUTCS HA
pEeruoHaNbHBIN KOMIIOHEHT.

Pabota BeIMoTHEHA TIPU YaCTUYHOM (ruHaHCOBOM moaaepxke PODU (rpant 15-05-06349)

COHCOK JUTEPATYPLL:

1) Otnec P., Dnoxkcon JI. 1982. TlpukiagHoi aHamu3 BpeMeHHbBIX psa10B: OCHOBHBIE METO/IBI.
— M.: Mup, 428 c.

2) [TepeBenenuen HO.I1., Bepemarun M.A., Haymor D.I1., [antanmuuckuit K.M. 2005.
PernonaneHble TMpOSBICHUS COBPEMEHHOTO TOTEIUICHHsT KJIMMara B Tporo-cTparochepe
Ceepnoro nmonymapus — M3B. PAH. Cep. reorp., Ne 6, c. 6-16.

3) IlepeBenenues 1O.11., IHlantanunckuii K.M. 2008. Mereoposnoruueckue Ucciae10BaHus B
Kazanckom ynmBepcutete 3a 200-nmetamii mepuon (1805-2008 rr.) — VYHuBepcurerckas
reorpadus B Hauane XXI Beka: CO. ct. — M.: MAKC Ilpecc, c. 99-107.
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HOBOE OJIEJEHEHHE.
M.I". Pomanosckuii

P®, 143030, ®I'bY PAH Unucruryt necosenenus PAH, n/o Ycnernckoe O TMHIIOBCKOTO
p-Ha MockoBcko# 001., yir. Coerckas 21. michorm@mail.ru

HenpepbIBHOCTB CyIIeCTBOBaHUSA OKPAaWHHBIX JiIeCHBIX OmoreorieHo30B (BI'L]) obpamaer
UX B HEOIICHUMbIE OOBEKTHI JJIsl UCCIIeIOBAaHUS BO3/IEHCTBUS PACTUTEIHLHOTO MTOKPOBA HA MOYBbI
Y noJcTUiaromue nopoasl. JpesHocts 30HanbHbIX JecHbIX bI 1] EBponeiickoii Poccun Hapacraet
K I0T0-BOCTOKY, K Ypany. [locienoBaTenbHO cokpalasch, 0e/IeHeHbsl OXBaThIBAJIN BCE MEHbBIIINE
wiomaau (puc. 1). M3MeHeHus kimmara M cocTaBa arMmocdepsl BbI3bIBaK B IlneiicTonene-
["onoueHe pacTUTENbHBIM U MOYBEHHBIA MOKPOBBI CEBEPHOTO MOJYIIAPHs], a HE aHTPOIOTEHHBIE
BO3JICUCTBUS Ha KJIUMAT, KOTopble Hadaiuch Jumib ¢ X1X cromerus (Bemwuko, 2012;
Pomanosckuii, lllekanes, 2009).
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Puc. 1. Cxema IlneiicTorieH-1 0JI01IEHOBBIX OJI€ACHEHUH.

Hacplmenue atMocdeps! yTiIeKUCIOTOH 1 COBPEMEHHOE MOTEIICHNE KIIMMAaTa COXPaHATCS
BILUIOTH JI0 HOBOT'O OJIEJICHEHUS; 3a 3TO BPEMs MOIBEM YPOBHS OKeaHa He npeBbIcUT 0.3-0.5 m.
ITocne 2050 r. Hapacranue B arMmoc(hepe KOHIEHTpPAIMK MAPHUKOBBIX TA30B CMEHUTCS PE3KUM
YMEHbILIEHUEM UX cojepxkaHusi. OeHHOCKaHUsl CTaHeT LIEHTPOM HOBOTO oJieficHeHUs. PeuHbie
JOJMHBI Ha 5-6 M Bpexy9tcs B penbed. Kimmmat G6opeanbHoit u cyObopeansHoit EBpomnelickoit
Poccun n CkaHiMHaBUY MTOXO0JIOJAET; @ YPOBEHb OK€aHa MOHU3HUTCS. 3a Y pajaoM poCT HHCOJSALINHU
Ha (poHE yMEHBILICHHS KOJMYECTBA OCAJKOB, MEPEHOCHUMBIX K BOCTOKY, YCKOPHUT AETPaIalUio
BEYHOU MEP3JOTHI.
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[MpyurHa HaOMIONaeMBIX W3MEHEHHMH - PA3IOkKEHHE TYMATHBIX COCTABJISFOIINX
MMOYBEHHOr0 rymyca. Mx 3amacel B yepHO3eMax U TEMHO-CEPBIX JIECHBIX Mo4Bax Jiecocrenu ETP
OynyT ucromarbes emie okoyio 45 ner. B momoneix 3oHanmbHbIX BI'T] eBpomelickoit Poccun
(Kapemust) yriepon (C) nakammuBaetcst U ¢pukcupyercs: B mouBax. B crapeix BI'L] (Ypan, I[THO)
3anac C B MOYBaX COKPAIACTCs, WA COXpaHsIeTcs: Hen3MeHHBIM (MockoBckast 001.). OCHOBHBIMU
areHTaMu JIerpajlallid BBICOKOMOJIEKYJISIPHBIX TYMaTHBIX COCTAaBJISIIOIIMX TyMyca CIyar,
NPEOI0KHUTENBHO, TouBeHHBIC apxen (boru-Ocmornosckas, 2013; Woese ea, 1990).

Bo BpeMst MexXIIe THUKOBUMA TPOAOIKUTENBHOCTD (10-40 ThIC. JI€T) MIEPHUOI0B 3aMTHBAHUS
IIOCJICO0BATCIIbHO HOFpGGaeMBIX PCYHBIX KAHBOHOB JOCTAaTOYHA IJId HO‘IBOO6paBOBaHI/I}I n
MIPOJIBIKEHHS PACTUTEIBHOCTH A0 okpanH JlemoButoro okeana (Bemmuko, 2012; PomaHOBCKHiA,
[lexanes, 2009).

Takoi nporno3 kinumara EBponelickoli Poccuy mOMOXKeT MIIaHUPOBAaTh UCIIOJIb30BAaHUE
OoraTcTB ApKTUKHU 1 U3MeHeHUs TpoaykTuBHOCTH BI'1] nenrpansnoro YepHozembs. BHe oneHkn
Bo3pacTa bI'l] anann3 nepcrnexkTuB NPUPOAONOIL30BAHUSI HEBO3MOKEH.

CHOHcOK JUTEPaTYPHLI.

1) Bonu-Ocmomnosckast E.A. HoBbie Tepmoduibabie mpokapuotsl // TIpupoma. 2013. Ne 9. C. 34-
41.

2) Bemnuko A.A. CranoBieHHe COBpeMeHHOW naHamadTHoi o6oiouku 3emnu // Tlpupona.
2012. Ne 1. C. 78-87.

3) Pomanosckuit M.I'., lllexaneB P.B. Jlec u knmumar neHTpanbHO# monockl Poccuun — M.: O-
npuHT, 2009. 64 c.

4) Woese C.R., Kandler O., Wheelis M.L. Towards natural system of organisms: proposal for the
domains Arhaea, Bacteria and Eucarya // Proc. Nat. Acad. Sci. USA. 1990. Vol.87. N 12.
P.4576-4579,

91



CITYTHUKOBBIE U3MEPEHNS ITOTOKOB OTPAXXEHHOM KOPOTKOBOJIHOBOI
PAJIUALINUN
M IO. Yepssakos, E.B. lluwxuna, E.B. Kyrvkoea

CapaToBckuil HAITMOHAIBHBINA UCCIIEA0BATEIbCKUN TOCYIapCTBEHHBI YHUBEPCUTET UMEHHU
H.T". Yepubiesckoro,
P®, 410012, r. Capatos, yi. Actpaxanckas, 83, chervyakovmu@mail.ru

Bosnee cemu ¢ monoBuHoii et (¢ centsiops 2009) padoran cHayana na UC3 «Meteop-M»
Ne 1, a 3atem Ha UC3 «Meteop-M» Ne 2 pamuomerp MKOP-M (co3man B CI'Y mm. H.I'.
Yepnsimesckoro rpynmoit FO.A. Cxisiposa). Hayunas undopmarus ¢ anmaparypbl HOCTYIAET C
HOs10pst 2009 rona (http://www.sgu.ru/structure/geographic/metclim/balans). 3a Bech 3TOT epuon
B pabote paguomerpoB MKOP-M He 65110 HU 0JHOTO COOsI TPH CKOPOCTU OTCUETOB 1 B CEKyHTy.
[Tonyueno npumepHo 260 r100aTBHBIX KapPT CPETHEMECSIHOTO PACTIPEICTICHUS BETMYUH TOTOKOB
OTPaKEHHON KOPOTKOBOJIHOBOW paJMiaiiiu, anb0e0 U MOTJIOMEHHOW COTHeYHOU paauanuu. Bee
NOJPOOHOCTH YCTPONCTBA, NPHUHILIMIA JEUCTBUS paAUOMETPa, pa3paOOTaHHBIX aJrOPUTMOB
00paboTKH U KpaTKOEe U3II0KEHUE MTPOrPaMMHOTO obecrieueHust onyoankoBansl (CKISIpOB U Ip.,
2012-1; CxustpoB u ap., 2012-2). Tam ke coaepkaTcs JaHHBIE O MOTPEITHOCTIX U3MEPEHHIA.

B paGore 15t mpOCTpaHCTBEHHO-BPEMEHHOT'O aHAJIN3a MCTIOJIb30BAIUCH CPETHEMECSTUHBIC
3HAUEHUSl MOTOKOB OTPaXEHHOW KOPOTKOBOJHOBOM COJHEYHOM paJualuu, U pPacCYMTAHHBIX
BEJIMYMH aJb0€0 W TOIJIOIIEHHON COJHEYHOW pagualvy Ui PaBHBIX IO IUIOLIAIU SYEEK C
pazpemieHueM 2,5°%2.5° B TEOIEHTPUUYECKUX KoopJuHaTtax. Bcs tepputopus, misi KOTOpOH
BO3MOXKHBI HaOMIOAeHHsI co cryTHHKaA (81°c.m.-81° ro.m1.), pa3bura Ha 6616 syeek. B kadecTBe
npuMepa Ha puc. | mpeAcTaBiieHa KapTa CPEIHEMECAYHBIX BEJIMYMH OTPAKEHHON COJTHEYHOM
panuanuu 3a aBryct 2014 rona no ganasiMm UC3 «Meteop-M» Ne 2.

[ L I L
i 50 100 150 200 250 300 350 400 450 500 550 .. SWR, W*m-2

o=t

I N
hﬁ——qn e

l-.qm-.-

-160  -140 -120 -100  -80 -0 -40 -20 0 20 40 60 30 100 120 140 160

Puc. 1 Kapra pacnipeneneHusi CpeIHEMECIYHBIX BEIMYUH OTPAKEHHOM COJIHEUHOW pajihaliviy 3a
asryct 2014 roga no nanueiM C3 «Meteop-M» Ne 2.

[TomMuMO mONyYeHHS] CPEIHEMECSYHBIX MJAHHBIX IO CETKE SYE€eK, IPOrpaMMHBIM
o0ecrieueHreM pealn30BaHa BO3MOXKHOCTh MOJYyYEHUS! 30HAIBHBIX CPEeIHUX MO 2.5-TpaaycHbIM
IIMPOTHBIM 30HAM. bBBUTM MpOaHaNM3UPOBAHBI MIMPOTHBIE PACHPEICICHUS COCTABIISIFOIINX
paaranoHHOro OanaHca 3eMIId IJs pa3IMYHbIX PErHOHOB 3eMiIH. BBISBIEHBI 3aKOHOMEPHOCTH
pacrpenienieHus: MUPOTHOTO pacHpeAeSeHUs B 3aBUCUMOCTH OT IOATOTHL. [l 3TuX 1eneit Obut
MPUMEHEH METO]l MEpUINOHATIBHBIX Pa3pe30B.
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N3MEHUYUBOCTDH OKCTPEMAJIBHBIX OCAJIKOB HA TEPPUTOPUN UPKYTCKOH
OBJIACTHU
E.A. Kouyeosa
®denepalibHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«pKyTCKuil TOCYJapCTBEHHBIN YHUBEPCUTET»

P®, 664003, Upkyrck, yin. Kapna Mapkca, a. 1, kochugovae@mail.ru

I/IsyquI/Ie 0CcO0eHHOCTEH PECTUOHAIBHBIX KIIMMATHYCCKUX M3MCHCHMI SBIISICTCS IMPUOPUTCTHBIM
HaIpaBJICHHUEM HCCIIeOBaHUI COBPEMCHHBIX MCXKIAYHAPOJIHBIX ITPOCKTOB, MHOT'OYHCJICHHBIX
HAllUOHAJIBHBIX HW PCTHOHAJBHBIX IMMPOrpaMM. Baxxnoe Mecto B 3THX mnmporpaMmax OTBOAUTCHA
HCCIEI0BaHUIO N3MCHCHHI TTOBTOPACMOCTH U UHTCHCUBHOCTH SKCTPEMAJIBHBIX ITOTOAHBIX ﬂBHeHHI;'I, B TOM
YHUCJIC U SKCTPEMAJIbHBIX OCAKOB, MOCKOJBKY OHHU MOT'YT UMCTH PAA CYHICCTBCHHBIX IOCJICACTBHI Kak
HCIMOCPCACTBCHHO IJIA KJIMMaTHYeCKON CUCTCMbI, TaK U JId PA3JIMYHBIX CTOPOH XU3SHCACATCIBHOCTHU
yeloBeKa. B CBS3M ¢ 3TUM KJIMMaTUYECKHE OKCTPEMYMBI — HX pasMax, 4YacCToTa, HCIPCPbIBHAA
MPOAOJLKUTCIIBHOCTD U BEPOATHOCTh HACTYIIJICHUA CTAJIM BAXKHBIMU o0macTamMu HAay4YHOTI'O MMOUCKaA.

B jaHHOM wWcclieoBaHMM 3HAYCHUS OCAJKOB, TIPEBBINIAIONIME TpaHUlly 95 mnponeHTwIm
SMIUPUYECKOTO PACTIPENEIEHHS, CUNTAIOTCS dKCTPEMAIbHBIMU, aHAJIOTMUYHBIA BEPOSTHOCTHBIN MOIXO.
OBLT MCTIONTB30BaH | B Apyrux padorax (bapaun, [Inatosa, 2013; bynsiruna u ap., 2007; MartseeBa u ap.,
2015). McxoHbIM MaTEpUAIOM ISl OLICHKH M3MEHYHUBOCTH KCTPEMATIbHBIX OCAKOB MOCTYKIJIH TaHHbBIC
HaOIroeHNH 32 aTMOC(EPHBIMU OCaZKaMH CYTOYHOTO pasperieHus 3a nepuox ¢ 1936 r. mo 2014 r. Ha
MeTeoposorudeckux cranmusix (EpOorauén, bomaitbo, Kupenck, Hwkneymaunck, JKuramoBo, Mpkyrck
00c.), B3sateie u3 apxuBa BHUUT MU-MIIJI.

CBocoOpasznble  (usuko-reorpaduueckne ycinoBus HVpkyTckoid o0mactd, B TOM YHUCIE
KOTJIOBUHHOCTH penbeda, BomHas Macca baiikana, rioyOokasi Bpe3aHHOCTh PEUYHBIX JOJIMH, YCHUIIMBAIOT
BIIMSIHUE MECTHBIX (DAaKTOPOB HAa PEKHMM YBIQKHEHHS. Y CIOBHUS BBINIAJICHUS SKCTPEMAILHBIX OCAJIKOB
CYLIECTBEHHO pa3NUYaloTcsl 1Mo ce30HaM. CHIIbHBIE CHEromaabl B HCCIEAYEMOM PETHOHE CBS3aHBI C
JJNIEMEHTAPHBIMUA  IUPKYJSIMOHHBIMA ~MEXaHW3MaMH, TpH KOTOPBIX JHOO IOro-3amajHble, JHO0
«HBIPAIOIINE)» LUKIOHBI BRIXOJAT Ha 3Ty TeppUTOpHI0. BeTpedas nmperpany, B BUAE MOIIHOTO a3HaTCKOTO
AQHTHULUKIIOHA, IUKJIOHBI CTAHOBSATCSI MAJIOTIOABIKHBIMHU, UX ()POHTHI 00OCTPSAIOTCS B pe3yJbTaTe 3aTOKa
XOJIOAHOTO BO37yXa, a KOJMYECTBO OCagKOB cCTaHOBHUTCS 3HauuTenbHBIM (KononoBa, 2010). 3a
paccMaTpuBaeMblii IEpHOA KOJIMYECTBO CHJIBHBIX CHErONaJ 0B YBEJIMYWIOCH, B CJIEICTBHE YEro
YBEJIMUWIACH MAacca HAKOIUICHHOTO 3a 3uMy cHera. HanOonbpImumii pocT MOBTOPSIEMOCTH CHIIBHBIX OCaIKOB
oTMedaeTcs B Jiekabpe W B siHBape. Hampumep, B nexaOpe Ha crannuu Kupenck, HaumHas ¢ 1949 r.,
CHJIbHBIE CHETOIa bl HaOIIOAAI0TCS MIOUTH €XKETOJHO. 32 3TOT NEPUOJ] YUCIIO CIYy4YaeB ¢ 3KCTPEMaIbHBIMU
ocaJlKaMH YBEJIMYMIOCH puMepHO B 1,3 paza. B VMpkyTrcke cinalblii pOCT CHIIBHBIX OCAIKOB HAUWHAETCS
noxke (rmocne 1953 r.), mpuuém B mocneanne 10 JeT X KOIWYECTBO COKPATHIIOCH TIOYTH B 2 pasa 1o
CPaBHEHHMIO C mpeapiayeM 10-1eTHUM nepruooM.

Becennuii mepnosa XxapakTepu3yerTcsi ClIadbIM POCTOM KOJIHMYECTBA AKCTPEMAJbHBIX OCAIKOB. B
9TOT CE30H NCPHUOANYCCKHE CIydad BbINIAACHUA MHTCHCUBHBIX U O6I/IJ'H)HI)IX ILO)KILCﬁ YCpeaAYyrOTCA C 60.]]66
NPOIOJDKUTENLHBIMH TIEpHOAaMHU 0e3 DKCTpeMalbHBIX 0calKoB. B Hayane BecHBI (MapT) SKCTpeMalbHbIE
ocaski HaOMIOAIOTCS OYeHb peAKo. B ampene M Mae MOBTOPSIEMOCTh SKCTPEMANBHBIX OCAIKOB
HE3HAYUTEIBHO PAcTET ¢ pernoHaNbHO ocpenHeHHbIM TpeHaoM 0,03 Mmm/10 neT.

Jlerom Ha GoJpIIel YacTH PacCMaTPUBAEMBIX CTAHIMN MPeoOIagaroT TCHACHIMH YMEHBIICHHS
4yclia JHEH ¢ SKCTPeMalIbHO OONBIIMMHU JIETHUMHU ocagkaMu. Tonbko B EpGorauene B ntoHe HaOonaeTcst
3HAYUMBIA POCT TOBTOPSAEMOCTH SKCTpeManbHbiX suBHEH (0,15 mm/10 ner). 3a mocnmemnume 20 ner
IMOBTOPAEMOCTDH HCCJ’ICI[yeMOﬁ BCJIMYMHBI 34€Ch YBCJIMYWIACh MO CPABHCHHIO C 6a3OBI)IM Iepuoiom B 2
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pasza. B wrone 3Ta TeHIEHIWS CMEHSETCS Ha MPOTHBOIOIOXKHYIO. B aBrycre cymecTBeHHBIX H3MEHEHUN
MTOBTOPSIEMOCTH SKCTPEMaJIbHBIX OCAIKOB HE OTMEUACTCS.

OCeHBI0 YHCITO IKCTPEMAITBHBIX 0CAIKOB PACcTET, 3a UCKITIOUYCHUEM cTaHnu bomaii6o. 3HaunMbIe
MOJIOKHUTENIbHBIE TPEHIIBI XapaKTepHBI TOJNBKO AJsl ceBepHOM yactu obnactu. B Epborauéne tpenng
9KCTPEMAIIBHBIX 0CaIKOB B OKTsI0pe paBeH 0,15 mm/10 niet, a B Hostope — 0,21 Mmm/10 ner.

B nenoM, ce3oHHBIE W3MEHEHHS MOBTOPSIEMOCTH 3KCTPEMANIBHBIX OCAgKOB TMPOSBIAIOTCS B
HE3HAYUTEIHHOM 3UMHEM YBEIHMUYEHHH U JIETHEM YMEHBIIEHUH. DTO, B MEPBYIO OYEpellb, OOBICHIETCS
YBEITMYEHNEM BIIaroéMKOCTH aTMOC(epbl, 0COOSHHO B XOJIOJHOE BPEeMs T0J1a, a TaK)Ke MHTeHCH(UKaIen
THUAPOJIOTHYECKOr0 IMKNa JeToM. HameTuBHIMecs TEHACHIMM MOBIUSAIOT HA CE30HHBIE HM3MEHEHUS
THUAPOJIOTHYECKOT0 peknMa Ha Bo1ocOopax KpymHBIX pek. Tak, yBenmaeHne KoindecTBa TBEPABIX OCAIKOB
B XOJIOJHOE BpeMsi roja Ha 6osnblielt yactu MpkyTckoid ob6nactu OyaeT crnocoOCTBOBATh €r0 aKKyMYJISLUH
B TEUEHHE 3TOro nepuoja. BecHOl HakomeHHas 3a 3MMy Macca CHera HayHeT OBICTPO TasiTh, BHI3BIBAs
BECCHHHUE IMAaBOJKU U HAHOCS 3HAYUTENbHBIN yIepO perdoHANbHBIM HMH(paACTPYKTypaM M pa3iudHbIM
BHJIaM XO35IIICTBEHHOMH IE€ATENBHOCTH.

[Ipoananu3upyeMm pacrnpeneneHre BKJIaga B CE30HHBIE CYMMBI OCAJIKOB, MpEBBIMAIOMMX 5%
YpOBEHb 00€CTIeUeHHOCTH. 3UMOH BKJIa/l SKCTPEMAaIbHBIX 0CAJIKOB B CE30HHBIE CYMMBI BapbHUPYET OT 9 110
39 %. B cpennem mo Teppuropun WpkyTckoi objacTh HanOoJjiee 3HAYMTEIbHAS JOJIS 3KCTPEMAIbHBIX
ocankoB HabOropanack B nepuoasl 1961 — 1970 rr. (26 %) n 2001 — 2010 rr. (25 %). B BecenHune mecsipl,
HauuHasg ¢ 1970 r. mo Hacrosiee BpeMs, Ha TeppuUTOpuH MpKyTckoi o0nacTi oTMedaeTcsi HeOOIbIIOH
POCT JTOJIH SKCTpeMalbHBIX 0caakoB Ha 7,8 %. Haubonee cuibHbIC N3MEHEHUST XapaKTEPHBI JUIsl CTAHIMN
Hwmxuaeynuack, XKuramoBo KupeHck, rne Tonpko 3a mocneanne 10 JeT BKIA SKCTPEMalTbHBIX OCAIKOB
yBenuuwiics ¢ 29 no 43 %. OOpatHas xaptuHa HaOmogaercs B Upkytcke e, Hauunas ¢ 2000 r., mgoins
SKCTPEeMaJbHBIX OCaJKOB PE3KO YMEHBIIMIach. B cpemHeM B JeTHHE MecCsIbl XapaKTepHO ciaboe
YBEJNIMYEHHUE IO DKCTPEMAaJbHBIX OCAJKOB B OOIIEH CE30HHOW CymMMe, 32 WCKIIOYEHHWEM CTaHIIUU
Bbomaiibo. OcpenHénHbIE 3a ECATHIETHIE 3HAUEHUS TTO3BOJISIOT BBIIEIUTh HECKOJIBKO MEPHOO0B pOCTa C
1940 mo 1960 rr., 3arem yMmeHblieHUus 10 1990 r., BHOBb CMEHSIOLIEECS YBEIMYEHUEM JIOJIU
IKCTpEeMAaIIBHBIX OCaIKOB. B 11eoM 3a roj1 BKJa1 SKCTpeMallbHBIX OCaJKOB B CE30HHBIE CYMMBI Ha OObIIeH
yactu WpkyTckoit o6mactu 3a nocienuue 60 met pactér. OcoOeHHO SIPKO dTa TEHACHITUS MPOSBISETCS B
XOJIOTHBINA TIEPUOJ TOA.
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KOJIEBAHUS [IUKJIOHUMYECKOM AKTUBHOCTU U TIOBTOPSIEMOCTHU OITACHBIX
SBJIEHMIA [TOI'0OJIbI B BEJIAPYCU
E.H. Cymax Y, U.T". Cemenosa ?

1 Pecrny6nMKaHCKHMIA LIEHTP 110 THAPOMETEOPOJIOTHH, KOHTPOJIIO PaHOaKTHBHOTO 3arPs3HEHUS U
MOHUTOPHHTY OKpYykaromei cpenbl Pecriyonuku benapyce,

PB, 220114, r. Munck, nip. HezaBucumoctu, 110, katyasbelarus@gmail.com
2) Opecckuit rOCyIapCTBEHHBIH IKOJTOTHUECKHH YHHBEPCHTET,

Ykpauna, 65016, r. Onecca, yi. JIsBoBckas, 15, in_home@ukr.net

[[MKIOHBI SABISAIOTCS OCHOBHBIMM CHHONTHYECKMMHU OOBEKTaMHM, ONPEAEISIFOIMMU CIIOKHBIN
XapaKkTep MOTOJHBIX YCIOBUM U PEKUM YBIAKHEHUS B YMEPEHHBIX IIHMPOTaX. VHTEHCUBHOCTH
[IUKJIOHUYECKOH JAEATENIbHOCTU B IIEHTpe EBpOIbI 3aBUCUT OT JMHAMHMKM IIEHTPOB JEHCTBHSA
atMocdepsl B CeBepHON ATJIAaHTHKE M IMOJIOKEHHS BEIYLIETo MOTOKa B Tporocdepe. [loaTromy
TEKyIMe KIMMaTU4YEeCKUE M3MEHEHHs] MOTYT OKa3blBaThb BIUSHHE HAa TPACKTOPUU U TIIyOUHY
IIUKJIOHOB, a, CJIEJIOBATEIbHO, U Ha BOSHUKHOBEHHME OMACHBIX SBJICHUN MOT0JbI, OOJBIINHCTBO
KOTOpbIX HaOmonaercs B 00JacTH LMKIOHMYECKOH JesrenbHOCTH. PecnyOnuka benapych
HaxoauTcs B IieHTpe Boctounoii EBpornbl, mo3TOMY OONBIIMHCTBO LUKIOHOB, CMELIAIOIIUXCS B
3Ty 4aCTh KOHTUHEHTA, IPOXOAT YEPE3 €€ TEPPUTOPHUIO.

[lenpt0 MaHHOTO WCCIENOBAaHUS SIBJISIETCS aHANU3 IOBTOPSIEMOCTH ULHMKJIOHOB Pa3JIMYHbIX
TPaeKTOPHil, KOTOPbIEC TIEpEMEIIATIUCh Yyepe3 Tepputoputo benapycu B nepuoa 1995-2015 rr., u
CBSI3aHHBIX C HUMH OmNacHbIX siBiieHui (OS) moropr.

I/ICCHGI[OBaHI/Ie HpOBO,Z[I/I.HOCb B JIBAa JTalia: Ha HepBOM C MOMOIIBKO METOAOB CHUHOIITUYCCKOI'O
aHajm3a ObuTa co3/ana 0a3a JaHHBIX UKIOHOB 3a nepuo 1995-2015 rr., cMemarnmxcs CBouM
LEHTPOM uepe3 TeppUTopuio benapycu, U MOCTPOEHBI KAPThI-CXEMbI TPACKTOPU, HA BTOPOM —
onpez[eneHa B3aMMOCBSI3b BOBHUKIIINUX Oﬂ C TpaeKTOpI/I}IMI/I IIUKJIOHOB.

B pe3ynbTare mpoBeeHHOr0 MCCle0BaHUs ObUIO BBISBIECHO, UTO Yepe3 TeppuTopuio bemapycu
IEPEMECTUIIOCH Beero 329 MUKIOHOB, T.€. B TOA B cpeiHEM Iepemeraercs 15-16 nukinoHoB Bcex
tunoB. W3 HuUX mo 22% cocTaBuUIM LMKIOHBI 3aMaJHbIX M CEBEpPO-3aMaJHBbIX TPACKTOPHUH,
ocTanbHble 56% MPUILIOCH HAa IOKHBIC IUKIOHBL. Hamboublliee KOTMYECTBO IUKIOHOB BCEX
tunoB (21-23 cayuyas B rom) Habmomamock B 1998, 2004, 2008 u 2009 rr. MuHHUManbHOE
KOJIMYECTBO IUKJIOHOB (0K010 10 ciydaeB) 6pu10 oT™MeueHo B 2015 .

3anajHbIe MUKIOHBI HAMOO0JIEEe YacTO MPOXOIAT Ha Tepputopueii bemapycu B mapre u gexaope.
CeBepo-3amagnble IMKJIOHBI HMMEIOT HaAHOOJBIIYI0 TOBTOPSEMOCTh B sIHBape U (eBpale.
Haubonbiiee KoJTu4ecTBO 0KHBIX [IMKJIOHOB MPUXOAUTCS Ha TEIJIOE BpeMs roja — arnpelib, Mai
U 110J1b. MUHUMYM 0’KHBIX HUKJIOHOB Ha0JI0/1aeTCsl B sSTHBape U Aexadpe.

BonpmnMHCTBO 3amagHBIX LUKIOHOB, KOTOpPbIE NPOXOAAT 4epe3 Teppuropuro benapycu,
obpazyercs B monoce mupor 50-60° c.m. Hajg paiioHamMu  3anmagHOM  ATIAHTHKH,
BenukoOpuranueii, CeBepHbIM MopeM U 1orom banruiickoro mopsi. OCHOBHONH OCOOEHHOCTBHIO
3TUX LMKJIOHOB SIBIIIETCA M3MEHEHUE TPAaeKTOpUM IMOcie mnepecedeHus teppuropun bemapycu,
OOJBIIMHCTBO W3 HUX IMOBOPAYMBACT K CEBEPO-BOCTOKY, MEHbIAs 4acTh — K 1ory. FOkHbIE
LIUKJIOHBI TMEpeMeNatoTcsl Ha Tepputoputo bemapycu u3 Bcex pailoHOB Cpenn3eMHOMOpHS,
bankanckoro mnomyoctpoBa u UYepHoro Mops. CeBepo-3amagHble LUKIOHBI B OCHOBHOM
obpasytorcs Han HopBexxckuM mMopeM U nmpoxoAsaT depe3 CKaHAMHABCKHM MOITYOCTPOB, a HaJ
TeppuTtopuel benapycu 3HauMTENbHAS YaCTh HIUKJIOHOB TOBOPAYUBAET K CEBEPO-BOCTOKY.
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Cpennee naBieHME B LIEHTpax LUKJIOHOB Haja Teppuropuer bemapycu cocrasuno 992 rlla mns
3amajHbIX U ceBepo-3anaanbiX, 997 rlla — s 10KHBIX [IUKIOHOB.

Ha nomto riukinonos, conpoBoxaasiuxcs O, nmpumiock 23% oT 0011ero KoJau4ecTBa UKJIOHOB,
13 HUX F0KHBIE [IUKJIOHBI COCTaBUIIM 66 ciydaeB, 3anaanbie — 10, ceBepo-3anaanbie UKIOHbI O
HE BBI3BAJIH.

Hawubobiiree KOIUYECTBO F0XKHBIX IIUKIIOHOB, BeI3BaBIIux O, ormeuanocs B 1996-1998, 2008,
2009 u 2013 rr. — no 5-7 cnyvyaeB. Haumensmee konuuectBo — B 2001, 2003, 2011 u 2015 rr. —
no 2 cnydas. Ilpu oOmiemM HEOONBIIOM KOJWUYECTBE 3alaJHbIX ATIAHTUYCCKUX LUKIOHOB,
BbI3BaBIIMX O, B 1998 1 2004 rr. Ha X JOJII0 IPUILIOCH MO 2 ciiy4asi, a B OCTAJIbHBIE TObI — IO
1 ciygaro B rog.

Haunbosnpmiass moBTOpSIEeMOCTh FOKHBIX LIMKIOHOB, ¢ KOTOpbIMH cBsizaHbl O, oTmeuaercs B
TETIBIA TIepro Toaa (C Masi 1Mo aBrycT), B cpeaHeM okojio 10-11 ciayuaes, T.e. KaKIIblil BTOPOM
roa CymeCTBYCT BCPOATHOCTD BbIXOJa «IIOr0JO0OIACHBIX» FOKHBIX IHKJIIOHOB. BOSHI/IKaIOH_II/Ie B
IOKHBIX IHMKJIOHAX OIacHbIE SIBICHHUS, TMPEXKJE BCEro, CBA3aHBI C Pa3BUTHEM HHTECHCHUBHOU
KOHBCKIINU B JICTHUN nepuon, KoTopas COIMpOBOXKAACTCA OYCHb CUJIbHBIMU JIMBHAMHA, I'PO3aMH,
HIKBAJIAMHU, CMEPYaMH U KPYIHBIM I'PaIoM.

OcnoBHas 1ot OS (149 ciiyuaeB) B I0’KHBIX HUKIOHAX 3@ UCCIEAYEMbI MEpUOJ MPHUILIACH HA
OYCHb CHUJIbHBIE JIOKIM JIMBHEBOTO W TIPOJOJDKUTENBHOTO xapaktepa (60% ot oOmero
KojuyecTBa). O4eHb CUIIbHBIE CHETOMAAbl M IIKBAJIbI COCTaBMIM 38 1 47 cilydaeB COOTBETCTBEHHO
(15 u 19%). Haumensiiee konmuectBo ciiydaeB O cocTaBuiaM KpYMHBIM Tpal U CHIBHOE
HaJIMIIaHUE MOKpOro cHera — 11 u 4 ciaydyast COOTBETCTBEHHO, YTO COCTABIIIET COOTBETCTBEHHO 4
u 2% ot obmiero koaudectBa OSl. B kaxa0M 10)KHOM ITUKIIOHE B CPETHEM HaOJI01aeTCs OKoJo 4
ciayudaeB OS1.

Pacnpenenenre mo ce3oHaM IOKa3bIBaeT, YTO HAMOOJBIIAS MOBTOPSIEMOCTh OYEHb CHIIBHBIX
JOKJIeH B FOOKHBIX IIUKJIOHAX XapakTepHa JyIsl utoJis v aBrycta (72 u 46 ciydaeB COOTBETCTBEHHO),
YTO COCTAaBJISIET B CPEJHEM OT 2 110 4 ciydaeB B Mecsl. HanMeHblee KOJIMYECTBO OYE€Hb CHIIBHBIX
JOKIeH BbIMaaeT B CEHTAOpe U OKTAOpe, a Takke B Mae — 5. O4YeHb CUIIbHBIE CHETONa bl Yalle
BCEr0 BBINAJAIOT B MapTe — 22 ciydas, T.. KaKIblid T'OJ] C BBIXOJOM IOKHOTO IIMKJIOHA B 3TOM
BECEHHEM MECSIIE CBSA3aH Ccllyyail 0UeHb CHJIBHOTO CHeromnajaa. B ocranbHble MeCSIbI XOJIOAHOTO
nepuoaa rojga OTMevanoch OoT 1 10 7 ciaydaeB OYEHb CUJIBHBIX CHEIOIAJOB, T.€. BEPOSTHOCTH
BO3HUKHOBeHUA 3Toro OS] Hebomnpmias. 11IkBabl B 10XKHBIX IIUKJIOHAX BO3HUKAIN B OCHOBHOM B
TEIIOE MOJYTOle, MAaKCUMYM IOBTOPSIEMOCTH MIPUXOJUTCS Ha UIOHB U UioJh (15 u 14 ciyuaes),
HaMMEHBIIIas TOBTOPSAEMOCTh — B TIEPEXO/IHBIN MEPUO/I, B alipesie U OKTsIOpe.

BOnBIIMHCTBO FOKHBIX IHUKJIOHOB, comnpoBoknaBmuxcs OSl, oOpa3zoBanoch Haj palioHAMU
3anagHoro CpenuzeMHoMOpbs U ['eHya3ckoro 3anuBa — 14, a taxxe Benrepckoii u [lyHalickoit
HU3MEHHOCTSIMHU — 12 nukiaoHoB. HanMeHspIlee KoanuecTBO HUKIOHOB ¢ O mpunuio u3 pailoHoB
Qreiickoro Mopst ¥ 0. Kput — b 2 HUKIOHA.

[Mourn monoBwHAa ciy4aeB 3amagHbix MOHKIOHOB (40-50%,), compoBoxmaBmuxcs O,
HaOMroaIachk B Urosie U aBrycre. [Ipu 3TOM B 3UMHUE MECSIIBI, a TAK)KE B MEPEXOTHBIC CE30HBI
IIMKJIOHBI 3aMaHBIX TPACKTOPHUA 0OBIYHO HE BhI3bIBatOT OS1.

C 3amagHbIMH ITUKIIOHAMH, KaK MPAaBWJIO, CBA3aHbI OYCHBb CHUIIBHBIE CHETonaaAbl U ok (1o 35%
0T 00IIero KOJMYECTBA CIyvaeB), a Takke MKBabl (24%). Ha nomto kpynmHoro rpaja npuiiencs
UL OJMH ciydyail. HamOombiias mOBTOPSIEeMOCTh OYE€HBb CHJIBHBIX JIOXKACH MPUXOAMUTCS HaA
JICTHHE MECSIIbI, CHIBHBIX CHETOIAaJ 0B — Ha HOSOph. B cpeqHeM B KaXIOM 3amaJHOM ITUKIIOHE
BO3HHKAaJO 10 2 ciy4yaeB OSl.
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[ukions!l 3amagHeIXx TpaekTopuid, Bbi3BaBmIMX O B benapycu 3a uccrnenyemslil mepuon,
00pa3oBaKCh B OCHOBHOM HaJl pailoHaMM ATJIAHTHKH.

Taxum 06p3.30M, BBITNIOJTHECHHOC UCCIACA0BAHUEC I10KA3aJ10, YTO HNUKIIOHNYCCKad ACATCIbHOCTh Ha
TeppuTopun benmapycu B COBpEMEHHBIM MEPHOJ SABISETCS BECbMa HWHTEHCHUBHOW, Ha 4YTO
YKa3bIBA€CT KaK BBICOKAA TOBTOPACMOCTb IHUKJIOHOB, TaK W KOJIHWYCCTBO CBA3AHHBLIX C HHUMU
OTACHBIX SIBJICHUN MOTOABI. BONBIIMHCTBO OMACHBIX SBJIEHUN BO BCE CE30HBI r0/la CBSI3aHBI CO
CMEIIIEHNEM IHKIOHWYECKUX 00pa30BaHUIl I0)KHBIX TPACKTOPHUH.
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METEOPOJIOTMMYECKUE XAPAKTEPUCTUKU CYXOBEEB B YKPAUHE B HAUAJIE
XXI BEKA
M.O. CuuoceV, U.T. Cemenosa ?

1 2) Opeccknii rocynapCTBEHHBIH SKONOTNYECKHIl YHHBEPCHTET,
VYkpauna, 65016, r. Onecca, yiu. JIbBoBckas, a. 15
Y magribinets@ukr.net
2 in_home@ukr.net

HccrnenoBanue MOCBAIICHO OICHKE METEOPOJOTHYECKHX XapaKTePUCTHK CYXOBEEB Ha
TEPPUTOPUU YKpauHbl B COBPEMEHHBIX KIMMAaTH4YEeCKUX ycloBHUsX. CyxoBeH KaK KOMILJIEKCHOE
SIBIICHUE, (DUKCHPYIOTCSI €XKETOTHO B PA3IMYHBIX OOJACTSIX B BEreTallMOHHBINA MEPHOJ U MOTYT
CYILIECTBEHHO BJIMATh Ha MPOAYKTUBHOCTH CEIbCKOXO3SMCTBEHHBIX KyIbTyp. OcoOblii Bpen
CYXOBEH HAHOCAT SIPOBBIM 3€PHOBHIM, aKTUBHOE DPAa3BUTHE KOTOPBIX MPOUCXOIUT B BECCHHE-
netauit nepuoj. CyxoBeH CriocoOHbI B CPAaBHUTEIBHO KOPOTKUN CPOK 3HAUUTEIBHO CHU3UTH WIIN
MOJTHOCTHIO YHUYTOXXHUTH YPOKaH.

I'mobanpHOE moOTeTUIeHMe, HauvaBmieecss B 1974-1983 rr. m mpomoipkaromieecs 10
HACTOSIIEE BpEeMsl, IPUBOJUT K CYIIECTBEHHBIM M3MEHEHHSIM KPYITHOMACIITAOHOW HUPKYISALNAN
atmMocdepsl (MaprazunoBa, Comoryo, 2000, Tarapuyk, bapabam, 2007). Pesynbrars
HAOIIOIEHUH 3a TeMIepaTypol BO3ayXa MOKA3bIBAIOT, YTO CYIIECTBYIOIIAS TEHACHIIHS K POCTY
MOJIOKUTENBHBIX aHOMAJIMI TemIepaTypbl B YKpauHe coxpansiercs ¢ 1998 r. B 1o ke Bpems
HAOI0TaeTCsl M3MEHEHHE B CTOPOHY YMEHBIICHHS KOJIMYECTBA BBHIMANAIONINX OCATKOB, ITO
ABIISIETCS YCIOBUEM JJIi pOCTa 4YHCIa 3aCyLUIMBBIX SIBICHUN IO BCEH TEPPUTOPUM CTpaHbI
(bamabyx u ap., 2015).

Lenb nanHOM pabOTHI — ONpeAeeHue METEOPOIOTHUECKUX XapaKTEePUCTHK CYXOBEEB Ha
TEPPUTOPUHU YKPAWHBI B COBPEMEHHBIX KIIMMATUYECKUX YCIOBUSX.

s uccnenoBaHusi ObUIM HCHOJB30BaHbl JTaHHBIE €XKEIHEBHBIX BOCHBMHUCPOYHBIX
HaOmroenuit 3a nepuoa 1995-2015 rr., ¢ anpens 1o aBryct, Ha 24 METEOPOIOTHYECKUX CTAHLIUSAX,
PACIOJIOKEHHBIX B PA3JIMYHBIX arpOKIMMAaTHUYECKUX 30HaX Y KpauHbI.

B kadecTBe kpuTepus CyxoBes MPHUHUMAIOCh OJHOBPEMEHHOE BBIMIOJIHEHUE, XOTS OBl B
OJIMH W3 CPOKOB HAOJIOJICHHUS, TAKUX YCIOBUU: TeMriepaTypa Bo3ayxa 25° C u BbIle, CKOPOCTh
BeTpa Ha BhIcoTe (morepa 5 M-c! u Gosee, OTHOCHTENbHAS BIAKHOCTh BO3yXa B 6yake 30 % u
HUXKE.

Jliss  BBIOpaHHBIX CTaHIMK OBUIM pacCYUTAHBl CpEIHEMECSYHAs TeMIieparypa H
OTHOCHUTENIbHAsl BIIQXHOCTh BO3JyXa, a TakKe ObUIM BbIOpaHbl 3HAUYEHUS aOCOIOTHBIX
MaKCHMYMOB TEMIEPATyphl BO3AyXa U MUHUMAIBHONH OTHOCUTEIHHOW BIKHOCTH BO3IyXa MpPHU
CyxoBee.

AHanu3 cpegHeMecSYHON TeMmepaTypbl Bo3ayxa (puc. la) mokasani, 4To Ha CTAaHIUSIX
PaCIoOJIOKEHHBIX BO BCEX arpOKJIMMAaTHYECKHX 30HaX, OHA UMEET CBOE HaUMEHbIIIEE 3HAUYCHUE B
anpene: B [lonecbe — 26.9° C, B Jlecocrenu — 26.8° C, B Crenu — 27.2° C. B neTHHe Mecs1bl ee
BEJIMYMHA BEINIE, 4yeM BecHoM. HaubGonbiiee ee 3HadeHue B 30Hax Jlecoctenmu u Cremum
Habmonanoce B urone (31.2°C u 32.0° C, cooTBeTCTBeHHO), B TO Bpemsi kak B [lomecbe ee
HanOoJIbIIIast BEMMYMHA coxpaHsuiachk B utose u aBrycre (30.3° C). Ee npupoct cocrapisit 3.4° C
B 30He Ilonecks, B JIecoctenn 1 Crenu — 4.4° C u 4.8° C, COOTBETCTBECHHO.

CpennemecsyHasi OTHOCHUTENIbHAs BIAXHOCTh BO3[yXa IIPU CyXOBee HMEET MeHee
BhIpaXeHHBIH X0 (puc. 10), ¢ Hanbonee HU3KUMU 3HaYeHusiMu: B [lomecwe B ampene (25 %), B
Jlecoctenu B mae (24 %) u B Crenu B aBrycre (24 %). Haubosbiiee 3HaueHHe cpelHEMECTIYHON
OTHOCHUTEIILHOH BJIAYXKHOCTU BO3/yxa HaOmromanoch: B [lonecke B urone (27 %), B Jlecocrenu B
utoiie (26 %) u B Ctenu B utoHe (26 %).
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Puc.l. (a) — cpenqnemecsunas temneparypa Bosayxa (°C), (6) — cpenqneMecsiuHasi OTHOCHUTEIbHAs
BJIQXKHOCTB Bo3ayXxa (%) npu cyxoBee JUIsl pa3Iu4HbIX arpOKJINMaTHUYECKHUX 30H.

AOCOTIOTHBIM MaKCUMYM TeMIIepaTyphl BO3/lyXa MPH CyXOBEe COCTAaBUJI: B ampesie Ha CT.
Huenp u Kpusoii Por — 31.7° C, B mae Ha ct. 3anopoxbe u Kponusaunkuii — 36.1° C, B utone Ha
ct. Cumdeponons — 37.2° C, B urose Ha ct. Onecca u aBrycre Ha cr. 3anopoxxse — 40.0° C.

MuHuManbHasi OTHOCUTEIbHAS BIKHOCTH MPHU CyxoBee 3aMKCHpOBaHa B ampesie Ha CT.
Huenp (10 %), B mae, utoHe u aBrycrte Ha cT. Onecca, B utojie Ha cT. YepHuros u cocranisiia 4 %.

BriBosbl. Bo Bcex arpokmuMaTHYeCKHX 30HAX CpeIHEMecsyHas TeMrepaTypa Bo3ayxa mpu
CyxOoBee HMEET CBOE HauMEHbIlIee 3HAU€HHWE B ampesie Mecsle U HauOoJsiplliee — B HIOJIE.
MakcumanbpHasi TeMIepaTypa BO3ayXa UMeNNa caMmble HU3KHE 3HAUYCHHS B ampesie, a BHICOKHE B
aBr'ycTe Mecsle BO BCEX arpOKIMMATHUYECKUX 30HaX M UMeeT OJM3KNe 3HaUeHUsI K MaKCUMyMaM
COOTBETCTBYIOILIX MECSIIEB.

CpennemecsyHasi  OTHOCUTENIbHAs  BJI@XHOCTh  BO3/AyXa TIPU  CyXOBeE  HUMEET
CTa0OBBIPAKEHHBIN X0/, ¢ Hanboee HU3KMMHU 3HAYCHUSIMU B BECEHHUE MecsIIbl B 30He [lonechs
u Jlecocrenu u B aBrycre B CtenHoi 30He. MUHMMaIbHAsE OTHOCUTENIBHAS BIAXKHOCTh BO3/1yXa
IIpU CyXOBee MMEET camble HU3KUE 3Ha4YeHHs B aBrycte 30Hax B [lonechs u Crenu, U B Mae B
JlecoctenHoii 30HE U MOXKET OImycKaTbest Hike 10 %.

CHHCOK JIUTEepaTyphl:

1) Bamabyx B.O., Mimnbka JI.B., JlaBpunerko O.M. 2015. OcoOaMBOCTI MOTOIHUX
ymoB 2014 poky B Ykpaini. — Hayk. npaui YkpH/AI'MI, Bumn. 267, c. 28-38.

2) Maprasunoa B.®., Comnoryo T.A. 2000. ArtmochepHas  HHPKYJIAIHS,
(bopmupyromas 3acylUIMBBIE YCIOBHS Ha TEPPUTOPUM YKpauHbl B KOHIE XX
cronerus. — Hayk. npami YxpHJIT'MI, Bumn. 248, c. 36-47.

3) Tarapuyk O.I'., Bbapabam M.b. 2007. [locniKeHHsS MPOCTOPOBO-YaCOBOTO
PO3MOALTY CYXOBIiB Ha TepUTOPii YKpaiHu B yMOBaxX CydacHOTO Kiimarty. — Hayk.
npaui YkpHAI'MI, Bum. 256, c. 140-154.
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JIOJITOCPOYHBIM MOHUTOPUHI METEOITAPAMETPOB HA BEICOKOI'OPHOM
BUOC®EPHOI CTAHIINU «IXXYT' A» KABKA3CKOTI'O 'OCYJJAPCTBEHHOI'O
3AIIOBEJIHUKA
II.T. Pooumyes®, A.H. Jlykun®

U ®I'BY «Kaska3sckuii Tocy1apcTBEHHbIH MPUPOIHBI 6uochepHBIi 3aT0BeTHIK
uMm. X.I'. [lTanomuankoBa»
P®, 354340, r. Coun, Amnepckuii paiion, yi. K. Mapkca, 1.8, rodimcev@rambler.ru
2) 3ananno-KaBkasckuii Hay4HbI L{eHTp;
Owiman @I'bO YBIIO "Poccuiicknii rocy1apCTBEHHBIN THIPOMETEOPOIOTHIECKUI
yauBepcutetr" (PITMY) B 1. Tyarce.
P®, 352808, r. Tyarnce, Tynuk 3Be3ansiid, 1. 9, lukin@wcrc.ru

BricokoropHasi craniusi OuocdepHoro MoHUTOpUHTa «JIKyra» (QyHKIHOHUPYET B
KaBka3ckoM rocynapcTBeHHOM MpUpoaHOM OnocdhepHom 3amoBenuuke uM. X.I'. [IlamomHukoBa
¢ 1985 rona. CraHus pacrnoioxeHa Ha IpaHule TOPHOJIECHOTo U cyOanbnuiickoro mosicoB. OHa
BKJIIOUEHA B MEXIyHapOIHYI0 IPOrpaMMy KOMIUIEKCHOTO MOHHUTOPWHIA, OCHOBHOW LIEJIBIO
KOTOPOTO SIBJISIETCS] ONPEJCICHUE U MPOrHO3UPOBAHUE COCTOSHUS SKOCUCTEM U €r0 U3MEHEHUMU
MO/l aHTPONOreHHBbIM MpeccoM. buocdepnas cranumst «/[xyra» sBIsSETCS €IUHCTBEHHOW B
HACTOsIIEe BpeMsl BRICOKOTOpHOH (AbcomtoTHast BeicoTa — 2004 M Han y.M. Koopaunater — N 43
88537, E 040 48341) donoroii cranmueit Ha 3anagHoMm KaBkase, yeM W NpuBIEKaeT K cede
BHUMAaHHE UCCIIEN0BATEIIECH.

MOHHUTOPUHT METEOpPOJIOTUYECKUX MapaMeTpoB BbiNodHAeTcs ¢ 1985 roma. JlanHbie
MOJTYYEHBI TIO0 MTOKA3aHUSM aHAIOTOBBIX METEONPUOOPOB U 1O METOAMKAM, MPUHSATHIM B paboTe
Pocrumpomera. YCnoBHO METEONAHHBIE HKCTPANOIUPYIOTCS Ha CeBEpHBIM CKIOH CeBepo-
3anaanoro Kaskasa.

VYcranoBka Ha craHiuM «/[Kyra» CIyTHHUKOBOM CHCTEMbl NepeJadydl MJaHHBIX H
ABTOMATUYECKOM METEOCTAHIIMU OTKPbUIM TPUHLUIHUAIBHO HOBBIE BO3MOXHOCTH  JJIsi
BBIMIOJTHEHUS MOHUTOpPMHIAa METeOoNapaMeTpoB M HAy4yHBIX HcciefoBaHuil. JlampHeiimiee
pa3BUTHE HAYYHOH HHQPPACTPYKTYphl CTaHIUU «J[Kyra» SBISETCS OJHUM U3 TPUOPUTETOB
pa3Butus KaBka3ckoro 3amoBegHuKa.

MoOHHMTOPHMHT TeMIIepATypPbl BO3AyXa

CpenHeMHOTOJIETHSISI TO/I0Basi TeMIeparypa BO3/yXa Ha CEBEpHOM CKJIoOHe ['JaBHOrO
Kaekazckoro xpe6ta (I'KX) cocraBunma 3,7 rtpamycoB Llenbcus. AmmimTyna KojiebaHUU
CPeIHEroJIOBbIX 3HadeHU coctaBuia 4,4 npu muHumyme 1,7 rpagycoB Llenscust (1992) u
Makcumyme 6,1 rpagycoB Lenscus (2010). TenaeHIIMS MOBBIMICHUs CPEAHETOJOBBIX 3HAUCHUN
3a 30 jeT mpoCIeKUBACTCS OTYETIUBO. XOJOAHBIN mepuo Habmonancs ¢ 1986 mo 1993 rofsr.
1994-99 roawr xapakTepu3yroTcs crabunbHbpIM pexxuMoM. C 2000 roma TemmepaTypbl BO3ayxa
noBeillieHHBIE ¢ OTKIOHeHHssMH B 2003-05 romax. AOCOMIOTHBIE 3a TOJl MHHHMMAJIbHBIC
TEMIEpaTypbl BO3IyXa UMEIOT CYILIECTBEHHBIN pa30poc U aCHHXPOHHOE MOBEJCHHE BO BPEMEHHU.
OTtpunarenbHblii 3kcTpemyM (-22,5 rpanycoB Llenbcus ) — B gekabpe 2006 roma. B MHOTONIETHEM
MIJIaHE CJIEAYeT OTMETUTh TeHIeHIHIo criaga ¢ 1987 mo 2007 roasl, moabema ¢ 2008 o 2015 rozsl.
XoI M3MEHEHHWH MAaKCHMalbHBIX AKCTpeMyMOB Oonee crabuibHblil. Hwknuit mpemen 20,1
rpagycoB llenbcust otmeuen B 1988 roay, Bepxuuii 30,3 rpanycoB Illenscus B 2000 rony.
[loBplIEHME MaKcHUMalbHOM Temneparypbl Bo3ayxa 3a 30 ner cocraBuno 1,4 rpanycos.
MHoroneTHue cpelHeMecsSYHbIe TeMIEepaTypbl BO3JayXa (HOpMa) HMEIOT MPAaBUIBHBIA XOJ
W3MEHEHUM, T.€. 3HAUYCHMS YBEJIWYUBAIOTCS C SHBApPS IO HIOIB-aBLYCT C MOCJIEIYIOLIUM
yMeHbIlIeHneM K Jeka0pro. HauOonbmuii mpupocT TemmepaTypbl BO3AyXa BO BpEeMEHH IS
CEBEPHOT0 MaKpOCKJIOHA paBHbIN 4,6 rpamycoB Llenbcus CABUHYT BO BPEMEHH M HAOJIOaeTCs
MEXy ampesieM U MaeM. MakcumanbHOe MajJieHue TeMIepaTypbl IPOUCXOIUT MEXITY OKTIOpeM
u HosiOpeM — 4,8 rpaxycoB Llenbcus. BEICOTHBINM TpafueHT AJIsl CPeTHUX TEMIIEPATYpP COCTABIISET
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0,39 rpanycos Llenscus Ha 100m. Makcumanbhbie ero 3Hauenus 0,45-0,48 rpagycos Llenbcus Ha
100m B anpene-aBrycte; MuanManbHbie 0,29-0,30 rpamycos Llenscus Ha 100 M B HOsIOpe-nekabpe.

MoOHHMTOPHHT NPOAO/KHTEJIBHOCTH 0€3MOPO3HOIO0 Nepuoia

st mecTomoyiokeHUst craHmuu  «JKyra» camMmblii TPOJODKUTENBHBIN Tepruoa  0e3
OTPHIIATENBHBIX TemIiepatyp umen mecto B 2012 rogy — 205 nueit, a Hanbosee kopoTkuii — B 2004
rony — 87 mHeit. 3a 30 €T MPOIODKUTEILHOCTS O€3MOPO3HOTO MEPHOIa Ha CEBEPHOM CKJIOHE
I'KX yBennumnace Ha 27 cyTrok. CpeJHEMHOToJIeTHEE OeCTIpephIBHOE HATMUKE MOJIOKUTEIBHBIX
TeMIiepaTyp Bo3ayxa (Hopma) coctaisieT 134 cyrok. CormacHo quHerHOMY TpeHay 3a 30 ser
NOCIIEAHUM 3aMOpO30K CTall MpOSIBIATHCA paHblle Ha 17 cyrok. CpenHEMHOrOJETHss Jara
nocJyieTHero 3aMmopo3ka 17 mas. HopmaTuBHOE TIPOSIBIIGHHUE TTEPBBIX 3aMOPO3KOB 29 ceHTAOPSI.

MOHHMTOPHHI OTHOCHTEJIBLHOM BJIAKHOCTH BO31yXa

OTtHocuTeNnbHAS BIAKHOCTh BO3/4yXa B OOJbIIEH CTENEHHU, YeM TeMIlepaTrypa 3aBHCHUT OT
MECTOMOJIOKEHUSI TOYeK HaOmoaeHuid. M3MeHeHne 3HaueHWil B CpPeJHErOpHOM JIECHOM U B
CcyOanbIUICKUX MOsACax 3a4acTyi0 MMEIOT MPOTHUBOIOJIOKHYIO HanpaBieHHOCTh. [1o gaHHBIM
MeTeoIIomanku «/xyra» HopMma CpegHErol0BOM BIAXKHOCTH cocTaBuiaa 69 MIPOLEHTOB.
Huanazonsl kosnebOanuii or 62 (1990-91, 2013-14) no 79 mnpouentoB (1995). Jluneiinas
annpoKCUMAalUs TaeT YMEHbBIIEHUE CPEIHETOA0BON OTHOCUTEIBHOM BIaXKHOCTH Bo3ayxa ¢ 1985
roja B CyOanbNUHCKOW 30HE Ha 2,7 MPOIEHTOB. MUHHWMaIbHAass OTHOCHUTENIbHAs BIIAXXHOCTb
BO3/yXa, KaK a0COJIIOTHAs, TAK U CPETHEMHOTOJICTHSISI BO BCE BPEMEHA I'oJla BBIIIE B JIECHOW 30HE
I0’)KHOT'O CKJIOHA (JTaHHBIC MeTeocTaHIuu «Jlaypa», Pocrunpomer), ueM B cyOasibnuke.

MoOHUTOPHHI aTMOC(EPHBIX 0CAKOB

JluneitHas annpoxkcumanusi TPUALATUIICTHETO X0/la U3MEHEHUHN TOJ0BbIX CYMM OCaJIKOB
NOKa3bIBaeT WX yBenuueHue Ha 683,1 mm. B cybansnuke ceBepHoro makpockiona I'KX Hopma
1320,7 mm, uaTepBan konebanuii 684,7 (1986) — 2755,6 mm (2006). Hopma cpeaHecyTOYHBIX
BbIMaIeHUH 1o MeTeocTannuu «Jxyra» ot 5,7 mm (despans) 10 13,4 mm (H0s10pb). B cpennem
BEJIMUYMHA CYTOYHBIX OCAJIKOB YMEHbIINIAch Ha 3,0 MM.

MOHHMTOPHHT CHEKHOI0 MOKPOBa

MHoroneTHss CpeIHEr0/10Basi BLICOTA CHEXXHOTO ITOKPOBA HAa CEBEPHOM CKJIOHE COCTaBHIIa
53 cm, makcumanpHas — 106 cm. B anbnumiickoit 30He ceBepHoro ckioHa ['KX namboiee
MHOTOCHEKHBIM siBJsieTcst mapT (66-88 cm). B amprnumiickoit 30He ceBepHOro ckiona ['KX
MIPOU30IILIO YMEHbILIEHHE cpeAHel MomHocTu cHera oT 0,2 cM B siHBape 10 45 cM B MapTe.

MOHHMTOPHUHT NPOIOZKMTEILHOCTH COJTHEYHOTO0 CUSTHHSA
Cpennsisi Tof0oBasi JAJIUTENBHOCTh COJIHEYHOT'O CHUSIHMSI 1O JA@HHBIM MeTeocTaHiuu «Jlxyra»

coctaBisieT 1896,6 yacoB. Pa3peiBel B psigax HaOMIOACHUN HE TMO3BOJISIIOT KOPPEKTHO OIEHUTH
n3MeHeHus npoucweammue 3a 30 net. Tem He MeHee, TMHENHBIN TPEH]] TOJJOBBIX CYMM I10Ka3bIBAET
YBCIUMUYCHUC MMTPOAOJDKUTCIIBHOCTU COJTHCUHOT'O CUSAHHUA HA 151 gac B ron.
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HEKOTOPBIE PE3YJIbTATBI U3YUEHUS KIUMATUYECKHUX U3MEHEHUI (HA
IIPUMEPE OLIEHKH VCJIOBUI YBJIIAXXHEHMS IOI0O-BOCTOKA 3ATIA JHOM
CUb1PHU) HA OCHOBE CO3JAHUMA CITELITUAJTIM3NPOBAHHBIX BAHKOB JIAHHBIX
JILI'. Hemuposckas
OI'BY «Cubupckuii pernoHaIbHBINA HAyYHO-UCCIIEI0BATEIBCKUI THAPOMETEOPOTOT NYESCKHIHA
uHCTUTYT», HOoBOCHOUpCK; e-mail: nemirov@sibnigmi.ru

Knumatuueckue ycioBusi 000N CTpaHbl, UX HM3MEHEHHS — HE TOJIBKO OTpa)KeHHE
W3MEHEHU B OKpYXKaloIel cpefie, HO U MPUPOHOE OOraTCTBO, pallMOHATLHOE HUCIIOJIB30BAHKE
KOTOPOTO — 3aJI0T CTa0MJIBHOTO Pa3BUTHS SKOHOMHKH.

B wuccrnenoBaHusx W3MEHEHHWH KIMMara, a HWMEHHO — TJIOOQIBHOTO TOTEIUICHHS
YKa3bIBAETCSl HA HEOJTHOPOJAHOCTH €0 MPOSABIECHUHN B MEKAYIOIYIIAPHOM, ITUPOTHO-IOATOTHOM
U peruoHanbHOM MacimTabax. Teppuropus Poccum ornmuaercs pasHooOpazueM MPHPOIHBIX
KIIMMATHYECKHUX, SKOHOMUYECKUX U JIP. YCIOBUN B Pa3IMUHBIX YaCTAX €€ TEPPUTOPHil, TOITOMY
1[eJIeCO00Pa3HO N3YUCHHE YKA3aHHBIX MPOSIBIICHUN Ha MPUMEPE KOHKPETHBIX PETHOHOB.

B CuoHUI'MU c¢ 2007 r. BBEIDOJHSUIMCH HCCIENOBAaHUS II0 OLIEHKE W3MEHYMBOCTHU
PErHOHANBHOIO KJIMMAaTa: BHadaje Uil YpajabCKOro peruoHa, a ¢ 2011 r. — qig roro-Boctoka
3anmagHoii CuOMpH ¢ COXpPAaHEHHEM OCHOBHBIX  KOHIENTYaJbHBIX  TOJOXKEHHM: 1)
[[eIeCO00pa3HOCTh M3YYCHHUs KIUMaTa B PETHOHAIBLHOM AacmlekTe, 2) BBIOOp mapamerpa
HCCJIEIOBaHMSI — HEMPEPHIBHBIX MEPHUOJOB HAJIMUYUSA U OTCYTCTBUSI OCAJKOB KaK CYHIECTBEHHO
WH()OPMATUBHOTO C TOYKUA 3pPEHHUS TMPEANOChUIOK K BO3HMKHOBEHHUIO HEOIArOMpUsTHBIX
TUAPOMETYCIIOBUHM (OCOOEHHO aKTYaJIbHOTO B CBETE METEOPOJIOTMUECKUX aHOMAIHMM MOCIETHUX
net). UccnegoBanue BBINOJIHEHO HAa OCHOBE MPUMEHEHHUSI HECKOJBbKUX KPHUTEPUEB IEPUOOB
YVBIQXHEHUS — OT Oim3koro k crangaprtaM «KimMcrpaBoyHUKa», Ha3BaHHOTO B pabote
«0000mEHHbIMY, (HIKHUK mpenen ocaakoB 0,1 MM), 10 mokaszaTened, peKOMEHIOBAaHHBIX
MI'BDUK, nmeer aBa acriekta — 1) co3gaHue CrienHaM3uPOBAHHBIX 0AHKOB JTAHHBIX W3y4aeMBbIX
NEepUOJIOB, U 2) YTOYHEHHAs Ha MX OCHOBE OLIEHKAa M3MEHYMBOCTH HMX XapaKTEPUCTUK s
W3Y4YEHUS: a) PETHOHAJIBHBIX TPOSBJICHUM W3MEHEHUs KiuMmaTta, ©0) 00eCIeueHHOCTH
Braropecypcamu. Co3gaHue IJisi PETUOHOB OAHKOB KIMMATHYECKHX JAHHBIX HEOOXOIUMO st
U3YYEHUS PErMOHANbHBIX OCOOEHHOCTEW KIMMAaTHYeCKMX HM3MEHeHH. MacCuBBl JaHHBIX 00
OCOOCHHOCTSIX, K TpPHUMEPY, KIUMATHYECKUX M aTMOC(HEPHBIX IMPOIECCOB U YCIOBUSAX UM
COIYTCTBYIOIINX, (OPMUPYIOTCS IS KOHKPETHOIO PErruoHa, HO 3a4acTyl0 HMEIOT 3HA4YeHHE,
BBIXO/ISIIIIEE 32 PAMKH BBITIOJHSIONIETOCS IIPU STOM MCClieIoBaHus. B HacTosimel paboTe co3anbl
MacCHBBl JTaHHBIX, B TIEPBYIO OuYepenb, Ul MEPUOJIOB, ONPEAETIEHHBIX MO «OOOOIIEHHOMY»
KPUTEPHIO, B 2-X BapHaHTax: a) AJs MEPHOOB, ONMpPEIeIEHHBIX 3a BeCh psiJl HaOmroaeHuil, 0) ¢
1977 r. — no yrounénnomy B 2014-2016 1. MakeTy C pacIIMPEHHBIM COCTABOM XapaKTEPHUCTUK
COMYTCTBYIOIIMX MeTeonapaMmeTpoB. Bce yka3aHHble BapMaHThl MacCHMBOB JaHHBIX CO3JaHbl U
npeacraBieHsl Ha caiite CuOHUI MU nyis HECKOIBKHX MOPOTOBBIX 3HAYEHUH TUTEIHHOCTH
nepuooB: oT 1 u 10 mepuoaoB > 5 nueit (Tabin.1) chopMupoBaHbL, KaKk U BCE OCTATHHBIC MACCHBHI
JaHHBIX, B 2-X (popmaTax — «Excel» u «Wordy.

CozmaHbpl TakXke CHOCMUATM3UPOBAHHBIE MAacCHBBI HaHHBIX (mo 2015 1) -
TEPPUTOPUATBHOTO PACIIPOCTPAHEHHUSI IEPUOJIOB, OXBATHIBAIOLIUX OJHOBPEMEHHO OIpeeIEHHOE
KOJIMYECTBO CTAHIUH, I/Ie€ OTPAKEHbI, B COOTBETCTBUU C MPOLEHTOM OXBaTa TEPPUTOPHUH — AAThl
NEePUOOB, UX JUIUTEIHLHOCTh, HANMEHOBAHUE YaCcTel TEPPUTOPUU U PETUOHA B LIEJIOM.

Ha ocHoBe co3maHHBIX OAHKOB JaHHBIX, B paMKax BTOPOTO AacCIEeKTa HCCIIEIOBAHUS,
MPOBEJCHBl PAacueThl CPEIHEMHOTOJIETHUX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK C
Pa3TUYHBIM PEKUMOM OCAJKOB B Pa3HbIC CE30HBI, BKJIAIa IO MECAIIaM B OOIIYIO TOBTOPSEMOCTh
NEpPUOJOB pa3HOM UIMTEIBHOCTH M Jp., COJAepKamue HHPOPMAIUI0 O BEPOSITHOCTHO-
KJIMMATOJOTUYECKON OIICHKE BO3MOXKHOI'O HAJUYMs HM3Y4aeMbIX IME€PUOJIOB, YTO BaXKHO B

IMPUKIIAAHOM aCIICKTC.
Tabmuua 1 CneunanusupoBanubie MaccuBbl (KaneHmapu) 1aHHBIX HEPHOIOB HAJTHYHS OCAKOB, ONPEICIEHHBIX 110
«0000MEHHOMY KPUTEPHIO» (JUTUTEIILHOCTBIO OT 1 J1HS). dparMeHT
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HA3BAHWNE Oata Onur. Cymma Temnepartypa OTHocuT. CkopocTb
CTAHLUN nepuoaa ocagKoB BO3Jyxa MUHUM. BeTpa
rof Havyano | koHey | ©OCAAOKOB | 3a NEPUOA |cpepHsisi| makcum | BN@XHOCTE | cpennsia | makcum
1 2 3 4 5 6 7 8 9 10 11
BAPHAYIT ArPO|2015 27,04 29,04 3 14,1 7,4 11,6 40,7 4,1 14,7

JUiss W3ydeHus pPETHOHAIBbHBIX IIPOSBICHUM W3MEHCHUM KiIMMaTa pacCUUTaHbl U
TEHJICHIINA MEXTOJOBBIX U3MEHCHHUIN XapaKTEPUCTUK MEPHOIOB («0O0OIICHHBIN KPUTEPHIA) IO
2015 r. u 3a nocnennee 30-ymeTue, MO HECKOJBKUM HMHAMKATOPHBIM MapameTpaM IMEpUOAOB —
CyMMa JTHEel B mepHuojax, KOJIMYECTBO MEPUOJIOB, CyMMa OCAJKOB B JIOXKTUBBIX EPUOAAX U T.J.
— U1 HECKOJBKUX MOPOTOBBIX 3HAUYECHUM JIUTEIBLHOCTH MEPUOAOB, YKAa3aHHBIX paHee, KakK Mo
pENpPEe3EHTATUBHBIM CTAaHUMAM, TaK U OCpeaHEHHO — s Bcerl Ttepputopun 3CYI'MC, nns
aIMUHHUCTPATUBHBIX €€ dacTed, BBIABISIONINE OCOOCHHOCTH MEXKIOJIOBBIX HW3MEHEHUU
XapaKTePUCTUK U3y4aeMbIX IIEPUOJIOB B Pa3HBIX YACTSIX PETHOHA (7151 IEPUOJIOB «I0KIATUBBIX)» U
0e3moxkaHbIX. (Puc. 1).

Js U3y4YECHUSA
* y=-0,045x + 66,79 TCHACHIMH o
%0 R0 . MEKI'OJI0OBOU
L MA / \ 1 V' MRS 1 Af V3MEHYHUBOCTU
N (VA v v T TIEPHOZOE,
£ i Ve & / \/V V ¢ \/ LW OXBaTBIBAIOIINX
850 v . 1 - ONpEeEIEHHBIN IPOLICHT
fa fiweiean qrcna CTAHIIHHA
“ c(OpMUPOBaHBI
0 MacCHUBBl  €XKErOJHBIX
JaHHBIX O CyMME 4Hucia
10 y:mmnnx!rmRnHmEx;[iﬁnnaamﬁsss JNHEH M O KOJUYECTBE
" 9 i3750F 5555375523388 5385552 MeHOJIOB,  BHABICHbI
PESSRITNERIRRIR NI NIV NRRRRRRR OIIPe/ICTEHHbIE
0COOEHHOCTH, B
MEXI'0JJOBOM

Puc. 1. MexTozI0Bas H3MEHIUBOCTS CYMMAPHOTO HHCIIA IHCH B TOY B MEPHOAAX HAMMIUSA oy raprapyny MapameTpoB
0CaaKoB (IIPOJOIKUTENBHOCTBIO > 1 IHS) OCPEAHEHHBIX ISl TEPPUTOPHH 3aIlaIHO-
Cubupckoro Yrpasienus (1936-2015 r.r.) IepruoaoB.,

OXBaTbIBAKOIIIUX
OJTHOBPEMEHHO
3HAYUTCIIBHOC YUucCJio
CTaHIAH.

Hapsiny ¢ «o0oOuieHHbIM» KpUTEpHEM, MPUMEHEHbl HHIEKCHl, PEKOMEHJIO0BAaHHBIE
MI'DUK: ungexc CDD — MakcuManbHas 32 KaXKbli TOJ1 IPOJOJIKUTEIBHOCTD «CYyXOT0» Iepruoa
(HYOKHHM TIpeies ocaikoB — 1 MM) M MHJIEKC HHTEHCUBHBIX ocaakoB R10 (duciio gHel B KaxaoM
rojay c ocagkamu He meree 10 mm).

Co3manbl ux O6anku gaHHBIX (Mo 2015 r.), paccunTaHbl OKa3aTead MPOCTPAHCTBEHHO-
BPEMEHHOW M3MEHUMBOCTH Pa3HOr0 MaciiTaba OCpeqHEHHs, paclpe/ielieHIHe HHIEKCOB Pa3HbIX
3HaYEHUI MO MecdAllaM, HMEIOlee 3Ha4YeHHe [JIs BEPOATHOCTHO-CTATUCTUYECKOW OLEHKU
BO3MOXXHOTO uX Hanuuus. [IpoBeneHbl pacdeTsl, 3a BeChb NOJy4YEHHBIM psan, mo 2015 r. u 3a
nociaegHee 30-j1eTue TEHASCHUMM MEXKroJOBOM HM3MEHYMBOCTU YKA3aHHBIX WHJACKCOB —
MO3BOJIUBIINE OTMETUTH PsiJl TEPPUTOPUATHHBIX OCOOEHHOCTEH, CPAaBHUTH C PE3yJIbTaTaMU IO
JIPYTUM KPUTEPUSIM.

B pesynpTaTe MONMYyYeHBI CIENHUATU3UPOBAHHBIE MACCUBBI JAHHBIX OMpPENeIEHHBIX
XapaKTePUCTUK YBIIAXHEHUS, MUMEIOIIUE CaMOCTOSITENIbHOE M MPUKIAAHOE 3HAYeHHE: a) AJis
o0ecrnevYeHus MOTHOTHI ¥ IOCTOBEPHOCTH O COCTOSTHUHU KITMMATUIECKON CUCTEMBI, 0) ISl HAyYHBIX
WCCJICIOBaHUM (HACTOSIIETO W JIPYyruX), B) JUIsl OICHKA PETHOHAIBHBIX OCOOCHHOCTEH
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NPOSIBIICHUN W3MEHEHHWs KJIMMara, T) IS OIEHKH OOECHEYeHHOCTH BJIaropecypcamu, s
yIy4dIIeHUs] TUAPOMETOOECTIeUeHUsI IKOHOMUKH.
CHIHCOK JIUTEpaTypHI:

Hemuposckas JI.I. OnpIT u3ydeHUs: KIMMaTHYECKUX U3MEHEHHUH (HAa MpUMEpPE OIEHKH
W3MEHEHUN YCIIOBUU YBIQ)XHCHHS) HA OCHOBE CO3JaHUS CICHIUATH3UPOBAHHBIX 0a3 JaHHBIX,
HEKOTOPBIX XapaKTEPHUCTHK YBIAKHEHUs (sl Ioro-octoka 3amamHod Cubupm). Te3ucs
nokmanoB Ha HOOuneitHol koH(epeHimu «COCTOSHME W TEPCHEKTUBBI  Pa3BUTHUSA
WH(POPMAIMOHHBIX TEXHOJIOTHH B THApoMeTeoposioruu. WHopmanmonHoe obecreueHne
MOPCKOH JeSITeTbHOCTY, MOCBAIIeHHON 50-netuto obpazoBanuss BHUUT MU MIL/, 24-27.11-
2014 r., c. 100-101.
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[TPOCTPAHCTBEHHO-BPEMEHHOE PACIIPE/EJIEHME ITOTJIOII[EHHOM
COJIHEYHOM PATUALIMN HAJT OKEAHAMMU
M IO. Yepesakos, A.A. Cnupsaxuna, A.B. Cypkosa

CapaToBCKMI HAalIMOHAJIBHBIN UCCIEN0BATEIbCKUN TOCY1apCTBEHHBIM YHUBEPCUTET UMEHU
H.I'. YepHsblmieBckoro,
P®, 410012, r. Caparos, yi. ActpaxaHckas, 83, chervyakovmu@mail.ru

B pabore paccMarpuBaroTCs pe3yiabTaThl aHaIM3a MPOCTPAHCTBEHHO-BPEMEHHOTO
pacnpeeleHrs BeIMYMH MOTJIOUICHHON COJIHEYHOW paJualvy Ha BEpXHEl rpaHulle aTMoc@epsl
HaJ OKeaHaMM, IoJydyeHHble ¢ nomouibto paguomerpoB MKOP-M na UC3 «Meteop-M» Ne 1 u Ne
2 (CxustpoB u ap., 2012-1, 2012-2).

I[lepBriit paguometp npopadotan Ha 6opty MC3 «Meteop-M» Ne 1 B TeueHue msTH JIET 0
ceHTs0ps 2014 roma. Pesynprarsl paboThl mepBoro mpudopa omyosmukoBanbl (CKISPOB U Op.,
2013-1, 2013-2). Ananornunsiii paguomerp MKOP-M ycranosnen Ha 6opty UC3 «Meteop-M»
Ne 2, 3amymennoro 8 aBrycra 2014 roma. Bropoii npubop npoaomkaeT perucTpupoBaTh MOTOKH
OTPaXKCHHON KOPOTKOBOJTHOBOH pajliallii, TAKUM 00pa30M aHAU3 JaHHBIX OCHOBAH MOYTH Ha 8-
JIETHEM psijie HaOJI0ICHUH.

IlornoménHnas conHeuHas paavaunus M €€ pacupeleneHue Mo 3emiie Ja€T 3HEPrulo,
KOTOpas YIpaBJISIET KJIMMAaTOM W MOTOA0M B 3€MHOW KJIMMaThdeckou cucrteme. Llukimnueckoe
W3MEHEHUE APYTHX IapaMeTpOB KIIMMAaTa YIPaBJsAETCS INMOTJIOLIEHHOW COJIHEYHOM paJualUeH,
KOTOpasi HMMeeT TOJOBOM IIMKJ, BbI3BIBAEMBIH HAKCLUEHTPUYHOCTBIO OpPOUTHI  3eMIIH.
OnHoBpeMeHHOE M3MeHeHne CKiIoHeHHs ColHIa 00yCIOBIMBAET U3MEHEHHE Teorpaduueckoro
pacnpenenenns HHCOISIUN (TpUX0oJa COJIHEYHOW paJualud Ha MECTHYI0 TOPHU30HTaJIbHYIO
noBepXHOCTH). [TormomnieHHas coHeqHas pauaiys 3aBUCHT ell€ OT anb0e10 B paccMaTpUBaeMon
YaCTH NOBEPXHOCTH.

[TornomieHHas coHeYHAs HA BEPXHEH IpaHuIle aTMoc(ephl BKIIOYAET B Ce0sI MOTIIONICHHIE
BO BCEM BEpPTUKAJIbLHOM CTOJOE aTMocdephl, MOTJIOLUIEHHE IMOACTUIAIONICH MOBEPXHOCTHIO U
oOiakamu. B mporiecce moriomeHus: CoJHEeYHast pajnanus MoAAepKUBAeT TeMIepaTypy 3eMHOU
MOBEPXHOCTU U aTMocdepsl, AAOIMKUM BMECTe€ ¢ OOJaKaMu, YXOISAUIYI0 JJTMHHOBOJIHOBYIO
panuaruio. [Iporecc mornomeHus MoaaepKUBaeT 00pa3oBaHUE SIBHOTO M CKPBITOIO TeIIa,
000pOT APYTUX BUIOB SHEPTHH, ITUPKYISIIIUIO B aTMOc(]epe U B OKeaHe, 00eCIIeunBaoIIe 00mnii
NIEPEHOC SHEPTUHU, B TOM YHCJIE U3 HU3KUX B BBICOKHUE HIMPOTHI.

Jlnst Gonee mOApOOHOTO aHaIM3a JeTajed pachpeleseHUs TMOTJIONEHHON COJIHEYHON
paguanuu HaJg OKeaHamMH B paboTe OBUT MPUMEHEH METOJ MEPHUIMOHAIBHBIX pa3pe30B,
PacCIOIOKEHHBIX B IIMPOTHBIX HMHTEpBajax 45° c.mr. - 45° ro.m1. B pa3iWYHBIX OkeaHaX. J[ms
KaXJI0T0 MEpUAMOHAIBHOIO pa3pe3a ObUIM  pacCUMTaHbl CpelHEMECSAYHbIE 3HAYCHUS
MOTJIOIIEHHOW COJTHEYHOM paaualuy, a TaKKe MPOaHaIU3UPOBAH IIMPOTHBIA XOJ B KaXIOM
MEPUINOHAIBHOM pa3pese.

Jlig KaXJI0ro MEpUIMOHAIILHOTO pa3pe3a JJis BPEMEHHOIO aHaiu3a ObLIM MOCTPOEHBI
[IOCJIEIOBATEIIbHOCT KapT CPEJHEMECAYHBIX pACHPENCICHUNH IIOIVIOIICHHOW COJIHEYHOU
paauanuu C sHBaps Mo JekaOpb. B kauectBe mpumepa mnpuBeneH puc. 1, Ha KoTopom
JEMOHCTPHUPYETCS JaHHBIM METOJ IJii MEPUANOHAILHOTO pa3pe3a B ATIAHTUYECKOM OKEaHe 3a
2010 roa. OgHOBpEMEHHO NOTY4YEHbI Takue e pacapeneneHus 3a 2011 u 2012 rr g Tuxoro u
HNuauniickoro okeaHoB. J[aHHBIM METOJ MO3BOJISIET HCCIENOBATh IOSBICHUE U MUTPALUIO CO
BpeMeHeM 00J1acTel ¢ MHTEPECYIOIINM PEKUMOM TOTJIONICHHOW COTHEYHON paJHaIiiH.
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Puc. 1. Pacnpenenenue nornoméHHon conHeunon paguanuu B 2010 roxy nist
MEPHUINOHAIIBHOTO pa3pe3a B ATIIAaHTHYECKOM OKEaHe

Crour OTMETHTh, 4YTO TNOJOOHAs METOJUKA IO3BOJSET HCCIEAOBAaTh BPEMEHHBIE
U3MEHEHUS pacpeIesIeHI MOTIOEHHON COTHEYHON paJfalliy B JIFOOBIX 30HAX MPOU3BOJILHON
KOH(pHTypamnuu 3a Jr00ble n3ydyaeMble TPOMEKYTKH BPEMEHH.

JlaHHBIE CO CIYTHUKOB TaKXe€ IMO3BOJWJIM PACCMOTPETh M3MEHUYMBOCTH COCTABIISAIOLIMX
pazuanyoHHOro OanmaHca 3eMiM, B YAaCTHOCTHM, OTPaKEHHYIO KOPOTKOBOJHOBYIO paJHalUIo,
anp0e/10 ¥ OTJIOMIEHHYIO COTHEUHYIO pauaIuio B TuXxom okeaHe Bo BpeMs COOBITHI Db-HuHbBO
(JTa-Husnbs).

ITokazano, yto Onb-HHMHBO CONpPOBOXKIAETCS YMEHBIIEHHMEM CpPEIHEr0 3HAYEHMsS II0
PETrMOHY BEIMYHMHBI MTOIJIOIIEHHONW COIHEYHO paguanuu. OTaenbHO ObUT MPOBEEH aHAIU3 JUIs
crangapTHeIXx obmacteir Nino 1, 2, 3, 3.4 u 4. na pacuera CpeAHEMECSYHBIX BEIUYHUH
IIOTJIOIEHHOM COJIHEYHOM pajuanud MO 3THM PpPerHoHaM ObUIO OCYHIECTBIEHO BbIAEICHHE
COOTBETCTBYIOIUX TEppUTOpHil. MIMeromuecs JaHHbIE CO CIIYTHUKOB ITO3BOJIMIIM PACCMOTPETh U
U3y4UTh WM3MEHUYMBOCTh 3HAUEHUM COCTaBJIOIIMX paJMalMOHHOrO OajgaHca OTHENbHO JUIs
Kaxkaoro pernona 3a nepuon ¢ 2010 mo 2016 rr.

Pabota BrITIONTHEHA TIpU PUHAHCOBOH MO IepKKe Pycckoro reorpadgudeckoro odecTra
B paMKax HayyHoro npoekta Ne 40/2016-P.

CHHCOK JIUTepaTyphl:

2. Cxmspos FO.A., Bopo6sés B.A., Koryma A.U., YepssikoB M.10., ®@eiirun B.M. Anroputm
00pabOTKM JaHHBIX HAONIONEHUH YyXoAadlled KOpPOTKOBOJIHOBOW panuammu ¢ HC3
"Meteop-M" Ne 1 // CoBpemeHHBIE TPOOJIEMBbl TUCTAHITHOHHOTO 30HIUPOBAHUS 3EMITH U3
kocmoca. 2012. T.9. Ne3. C. 83-90.

3. Cxmapo FO.A., BopoOrée B.A., Koryma A.U., Yepsaxor M.IO., ®eiirun B.M.
W3mepennss KOMIOHEHTOB paauanmonHoro Oananca 3emnu ¢ MC3 "Meteop-M" Ne 1.
Amnmaparypa UKOP-M // CoBpemeHHBIE TPOOJIEMBbI TUCTAHIIMOHHOTO 30HAMPOBAHUS
3emuu u3 kocmoca. 2012. T.9. Ne2. C. 173-180.

4. CxusapoB HO.A., UYepsskoB M.IO., Bopoorés B.A., Koryma A.U., ®eitrun B.M.
Hekortopeie pe3ynbTaThl 0OpaOOTKH MaHHBIX MOTJIOMIEHHOW COJHEYHOW paguaiiv U
anpOeno, MoMydeHHbIX ¢ moMotipio anmapatypbel MKOP-M // U3Bectust CapaToBCKOTO
yauBepcureta. Hosas cepus. Cepust Hayku o 3emie. 2013. Bem. 2. T. 13. C. 30-33.

5. Ckmapos HO.A., UYepsaxkoB M.IO., BopoonéB B.A., Koryma A.M., ®elirun B.M.
Oco0eHHOCTH pacTpeeNieHUs MOTIOmEHHON comHeuHon paauanuu B 2010 — 2012 romax
no gaHHbIM ¢ UC3 «Meteop — M» Ne 1 // CoBpemeHnHbIe MPOOIEMBbl THCTAHIIMOHHOTO
3oHAMpoBaHus 3emin 3 kocmoca. 2013. T. 10. Ne 2. C. 272-283.
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COBPEMEHHbII PEXXUM BETPA B MAPOKKO
10.3. Xaopu

Onecckuii rocy1apCTBEHHBIN 9KOJIOTUYECKUN YHUBEPCHUTET,
Ykpauna, 65016, r. Onecca, yi. JIbBoBckas, 1. 15, youzik@mail.ru

AKTYaJIbHOCTh UCCIIEJIOBAHHUSI COBPEMEHHBIX OCOOEHHOCTEH BETPOBOTO pexumMa MapoKKo
onpezensercs HEOOXOAMMOCTHIO y4yeTa HW3MEHEHUU XapaKTepHCTUK BeTpa Uid pPa3BUTHUS
BETPOIHEPTETHKH, TOOBIBAIOIICH MPOMBIIINIEHHOCTH U TPAHCIIOPTHOU HH(PACTPYKTYPHI.

[lenp wuccnenoBaHus — BBISIBICHHE OCOOCHHOCTEH COBPEMEHHOTO BETPOBOTO pEKUMA
Mapoxkko Ha (poHE KIMMATHUECKUX U3MEHEHHH.

[To nanHbIM HaOMIOAEHUHN Ha 26 MeTeocTaHusIX Mapokko 3a nepuos 2005-2014 rr. Obutn
paccuMTaHbl CPEAHETOI0OBIC 3HAYCHHSI CKOPOCTH BETPA, & TaK K€ IIOBTOPSIEMOCTH CKOPOCTH BETpa
no rpaganusM. B wuccnenoBaHMM HMCHOIB30BANIMCh JaHHBIE €KETHEBHBIX BOCHMHCPOUHBIX
HaOJr0IeHUH B BU/Ie MHTEPAKTUBHON 0a3bl JAHHBIX PACIOJIOXKEHHOM Ha caiite arenTcTBa NOAA
SATELLITE AND INFORMATION SERVICE.

MakcumanbHasi, 32 JaHHBIM TIEPUOJ, CPEAHETOJI0Bas CKOPOCTh BeTpa HaOIoaanach B
2014 r. Ha cr. JJaxia u cocraBmia 9.0 M-c, a HauMeHblIee ee 3HAYeHHE cocTaBwio 1.2 M-c? B
2012 r. na cr. Taza.

AHanu3 1mokasall, 4To 3a TOCJEJHEe AeCATUIeTHE HaOJI0aeTcsi POCT CKOPOCTH BETpa,
0COOCHHO SIPKO 3TO BhIpaskeHO B mepuo ¢ 2011-2014 rr. DTo MOKHO OOBSICHUTh MHOTOJICTHUMU
Kosie0aHUsAMU 00IIel HUPKYISALIUHU aTMOC(hephl, B pe3yabTaTe KOTOPBIX MPOUCXOIUT U3MEHEHHE
WHTECHCUBHOCTU I[EHTPOB JEHCTBUS aTMoc(epsl, B HamieM ciy4ae A30pCKOTO Makcumyma. B
TEIUIbINA TIepro ] roga MapoKKo HaXOAUTCA B IEPEXOAHOMN 30HE MEXKIY A30PCKUM MaKCUMyMOM U
001acThIO MOHMKEHHOTO naBieHus Haj CeBepHoit Adpukoii (po3aos u ap., 1989), konebanus
MHTEHCUBHOCTHU 3TUX IIEHTPOB MPHUBOIUT K U3MEHEHUIO TOPU3OHTAIBHBIX IPAIMEHTOB JAaBIICHUS
U, CJI€I0BATEIbHO, N3MEHEHUIO CKOPOCTH BETPA.

CpaBHeHHe cpenHux ckopoctei Berpa 3a mepuojn 2005-2014 rr. ¢ KIMMaTHYECKUMH
naHHbIMU 3a iepuoa 1980-1999 rr. Ha cranuusax Mapokko (puc.l) mokazan, 94to HabIIOgaeTCs,
KaK pOCT CKOPOCTH BETpa, TaK U €€ yMEHbIIEHUE, HO B CPEeJHEM IPOU3OLIEIININEe W3MEHEHUs
UMEIOT HE3HAYUTENbHBIN XapaKTep, i Ha HEKOTOPBIX CTAHIIUSIX U3MEHEHUE CKOPOCTH COCTABIISCT
20-44 % oT ee BETUYMHBI.
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Puc. Cpenneronossie ckopoctu Betpa 3a nepuoant 1980-1999 u 2005-2014 rr.

Hampumep, Ha ctaHuusax Yap3a3ar CpelHssi CKOPOCTh BeTpa cHu3miach Ha 19 %, Tanxep
Ha 20 %, Moxammenus Ha 24 %, B TO e BpeMs Ha cTaHuusAxX Mdpan u Dppammans npou3omesn
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ee poct Ha 38 % u 44 %, cooTBEeTCTBEHHO. Takue n3MEHEHHUs MOT'YT OOBSCHITBCS KaK 3aCTPOMKON
CTaHIINH, TaK U U3MEHEHUEM LUPKYISILIUOHHBIX YCIOBHIA.

AHanu3 pacrpenenacHuss MOBTOPSAEMOCTH CKOPOCTH BETpa IO TIpaJalusM I03BOJISET
pa3eNnuTh METEOCTAHIIMU 110 CIIEIYIOIIUM TPYyIIaM.

K mepBoii rpymme OTHOCATCS CTaHLUHU, Ha KOTOPBIX MPEUMYIIECTBEHHO HaOIrOAaeTCs
cna6erit Berep (1-4 m-cl), a BeTep APYrHX CKOpOCTEH, BKIIFOUAs IITHIIb, COCTABIAET okono 30 %
U3 o01ero yucia ciyyaeB. JlaHHas rpymnma CTaHIMH, XapaKTepU3yeTcs TaKHUM pacipereeHueM
MOBTOPSIEMOCTU CKOPOCTH BeTpa: B 65-80 % cimyudaeB HabmonaeTcs ciabblii BeTep, yMEpEeHHBIN
Betep (5-7 m-ct) B 3-18 %, cBexuii Berep (8-10 m-c?) B 1-4 % Habmronenuit, mrumm — 5-16 %. K
aTo# rpymnme oTHocsTcs cranmuu: Cumu-Udun, Jlapaue, Dnp-Xoceiima, Padar, dec, MekHnec,
benn-Mennans, Oppammans, Mappaxkem, Aragup-anb-Maccupa. TH CTaHIIMU PACIOJIOKEHBI B
ropax Op-Puda, a Tak xe B paitone Cpennero u Beicokoro Atiaca.

Ha crannusx BTOpol Tpymnmbl mpeobnanaer ciabblii BeTep, HO C HEKOTOPHIM
nepepacnpeziesieHieM KOJIMYeCcTBa CIIy4aeB MeX a1y cllaObIM U yMEPEHHBIM BETPOM: clIaOblil BEeTep
coctaBisieT 59-65 %, ymepennslii Betep — 20-26 %, cBexuit Berep — 2-8 %, mrunu — 4-16 %. K
3TOo# Tpynme oTHocsTcs ctaniuu: [ledmayen, Y mkaa — pacnosio)keHHbIE B TOPHOM paiioHe Jp-
Pucda, Hamop — nHa Oepery CpemmzemuHoro mops, a Hyaccep B 25 kM 0T ATJIaHTHUECKOTO
MOOEPEXKBbSI.

B nanHO# rpymie MOXHO BBLAECIUTH OTACIBHYIO NOATPYINIY CTaHIMH, Tamwxep u Oc-
Cysgeiipa, Ha KOTOPBIX B 46-47 % cnyuaeB 3apuKkcupoBaH ciaadblii Betep, B 29-38 % — yMepeHHBbIH,
B 9-13 % — cBexwuit u 4 % TmpuxoauTcs Ha cuibHLIH Betep (11-15 M-c), mrumu cocrapusioT 2-
8 % ot obmiero uncna HabmomeHui. JlaHHBIE CTAHIUA JIEKAaT HAa ATIIAaHTHYECKOM TMOOEpEexbe
Mapoxkxko — Tanxep B ero ceBepHoii yactu, Jc-Cyseiipa B 600 kM K 1ory.

Tpetbs rpynna xapaktepusyercs npeoOiajaHueM yMepeHHOro Berpa. Pacnpenenenue
MIOBTOPSIEMOCTH CKOPOCTH BETPa BHITJISIIUT TaK: YMEPEHHBIN BeTep cocTaBisieT 39-42 %, cnalwiii
Berep — 24-32 %, cexuil — 24-28 %, cunbHbl Betep — 3-5 % cmyuaeB. Ha gomio mTumneit
npuxoautcs 1-2 % uucna Habmonenuit. K mannoit rpymnme otHocsTcs ctanmuu: DyspBeHType,
KoTopasi pacmnojoxkeHna Ha Kanapckux octpoBax, u Tan-Tan Ha mobepexnbe ATIaHTHYECKOTO
OK€aHa, JaHHbIE CTaHIIMM JIeKaT Ha OgHOU mupoTe, B 300 kM 1pyr oT Apyra.

K ygerBepTOil rpynmne OTHOCATCA CTAHIIMU CO 3HAYUTEIbHOW MOBTOPSAEMOCTBIO IITUIICH U
ciaboro Berpa. lltunm cocraBnsior 24-46 %, cnadeiii Betep — 31-50 %, ymepenustit — 4-21 %;
CIIy4au CO CBEKHM BETPOM KOJIEOIIOTCS B TAKUX Mpefeiax: — IPaKTHUYECKU OTCYTCTBYIOT Ha CT.
Taza u wnabmopmarorcs B 11% mna cr. Udpan. K paHHON rpynme OTHOCATCS CTaHIMU
pacnionoxxennbie B Cpegnem Atnacce — Taza, Udpan, Yapsazar, a Tak xe Cunu-bens-Ao66ece,
nexainas Ha 6epery CpeauzeMHoro Mops u bemap paccronoxxeHHas Ha TEppUTOPHH AJDKUpa Ha
rpanuiie ¢ Mapokko B ropax Caxapckuii Atiac.

Heo6xoaumo Bbiienuts cr. [laxia, nexanryio Ha ATIAaHTHYECKOM MOOEpexbe B H0KHOM
vact Mapokko. Ha mausoit cranmuu B 34 % 3aduxcuposan cexuii Betep (8-10 m-c?t), B 19 %
— ymepeHHbIH, 19 % — cunbHbIA U Kkpenkuil Berep, B 16 % — cnadbiif u B 1 % Bcex ciyyaes
HaOJIFOJaeTCs [ITHIIh.

BeiBogel. He Bea teppuropuss MapOKKkO UMeeT BBICOKMM BETPOBOM ITOTEHLHMAN, HaL
OompmuHCcTBOM cTraHmmii B 2005-2014 r1r. mnpeBammpoBan cmalObiii  Berep. Hambomee
OnaronpusATHBIMHE paiioHaMu Ui 3(pPEKTUBHOTO pa3BUTHSI BETPOIHEPIETUKH, SBIISIOTCS H0KHAS
4acTh U NMPUOpPENKHbIC pallOHBI CTPaHbl, OTJIMYAIOIINECS YMEPEHHBIMU U CUIIBHBIMU CKOPOCTSMU
BETpA.

CHuCcoK JIuTepaTyphl:

1) Jposmos O.A., Bacunse B.A., Koobsimesa H.B., Paesckuii A.H., Cmekanosa JL.K.,

[Ixonpubii E.IT. 1989. Knumatonorus — JI., 'mapomereounsnar, 568 c.
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OCHOBHBIE TEHAEHIIMW U3MEHEHUW A KIIMMATA U CBA3AHHBIE C HUMU
[TPOITECCHI B SKOCHCTEMAX BOCTOYHOM YACTHU LIEHTPAJIBHOI'O KABKA3A
A.JI. Komaca, H A. Komaposa, K.11. Ilonos

CeBepo-OceTUHCKHI TOCYAapCTBEHHBIN TPUPOIHBIN 3aIT0BETHUK
P®, 363240, PCO-A, r. Anarup, yn. Y. bacuesoii, 1
alkomzha@yandex.ru, borodachyu.k@mail.ru, kostjapopovalagir@mail.ru

O0600611eH1e JaHHBIX MOHUTOPHUHTA, IPOBOJUMOTO HaMU B MPUPOAHBIX dKocucTemMax CeBepHOU
Ocertuu ¢ 1970-x ronoB, U aHanu3 myoIUKauui Npo(UILHON TEMaTUKH, KaCAIOIUXCs JaHHOTO
peruona u compenenbHoil Tepputopun ['pysun ([epeBmmkosa, 1981; Komxa, ITomos, 1990;
[Tomog, 2000, 2008; Komxka u ap., 2001; Knumar, 2002; Komaposa, 2006; Kamenes u ap., 2008;
[TanoB u np., 2010; TaBacues, Tebuena, 2010; TaBacues, 2011 u ap.) MO3BOJUIN BEISIBUTH IETBIN
pAl TPOLIECCOB, KOTOPHIE MOXKHO HHTEPIPETHPOBATH KaK pe3yjbTaT M3MEHEHUs KiIUMara B
peruone, HaOmrojaromerocs co BTopodl mojoBuHBI XIX B., mociae okoHdaHus Maioro
JIEIHUKOBOI'O NIEPUOAA:

— AHanu3 W3MEHEHUs CpeJHHX TOJOBBIX TEMIIepaTyp BO3JyXa M TOJO0BOIl CyMMBI
aTMocdepHbIX 0ocagkoB B perroHe ¢ 1871 mo 1990 rr. mocTaroyHO YETKO MOKa3bIBAaeT, YTO B
HU3KOTOPHOM M CPEAHETOPHOM 30HAX OTMEYAETCSl YBEJIIMUCHHUE TOJI0BOM TeMIIEpaTyphbl BO3ayXa U
TOJZIOBBIX CYMM aTMOC(epHBIX ocaakoB. 3a 3Tu 120 neT cpenHsis rogoBas TeMIepaTrypa Bo3ayxa
noBeiciiach Ha 0,8 °C, a royioBas cyMMa aTMOC(EpHBIX 0CaIKOB yBenudmiIach Ha 40 MM, Wik Ha
5 %. B To xe BpeMs, B BBICOKOTOPHOI 30HE IPOUCXOAUT MPOTUBOIIOJIOKHOE SIBJIEHHE — FOJI0Bast
TeMIepaTypa BO3yXa 1 roJloBasi CcyMMa aTMOC(EepHBIX 0CaJKOB HE3HAUUTEIHbHO YMEHbBIIAIOTCA.

— BcenenctBue noremnsieHus KimMmara, anpeiab cTal B HU3KOropHOH 30He B 2012-2013 rr.
OPAKTUYECKH JIETHUM MECSIEM T[0 TeMIepaTypHOMY pexumy (Co cpeIHeMecSYHOU
temneparypoii 10,3 °C), a cpennemecsiunas Temneparypa B mae 2013 r. BnepBble 3a 14 nocneaHux
net nocturana 16 °C. JletHue cpeHece3oHHbIe TemnepaTypbl Bo3ayxa B 2012-2013 rr. okazanuch
HauOOJIBIIMMU 32 TTOCIICIHHE 5 JIeT.

— XapakTepHbBIMH MapKepamMH TMOBBIIIEHUS CPEAHEr0J0BOM TeMIepaTrypbl B
HU3KOTOpbE U CPEAHETOPHE SABJISIIOTCS YJaCTUBILNECS 3aCyXU.

— B Hu3koropee, HaunHas ¢ 2003 r., OTMEYEHO CMENIEHWE YaCTOTHI BBINAJCHHUS CHEra C
¢deBpanst Ha MapT ¢ MaKCUMAaJIbHBIMHM 3HAUYEHHUSIMH BBICOTHI CHEKHOTO TMOKpoBa (10 37 cm).
ATIpenbCcKHe CHEromnabl CTAHOBSITCS IMOYTH PETYISIPHBIMU.

— B mnocnennee pgecatmieTMe OTMEYaeTCsl yBEIMUYEHHE KOJHMUYECTBAa JIaBUH, MX OoJjee
JUIUTETILHOE COXPaHEHUE JIETOM KaK Ha JHE JOJUH, TaK U Ha CKJIOHAX.

— [Tpomomxkaercss HEYKIIOHHOE COKpalleHue rasuocdepsl pernona. s npeobiagaromero
YHCclia JISJHUKOB peruoHa OajaHc Macchl B MOCIIEHEE CTOJIETHE OTPULIATEIbHBIN. Y MEHbIICHNE
IUIONIAIM JISAHUKOB B OacceiiHax pexk ApaoH u ®uarmon B 1882/1890-1995 rr. cocraBmio,
COOTBETCTBEHHO, 56 1 69 %.

— Jerpananusi OJEACHEHUs] BBI3bIBAET AKTUBU3AIUMIO JK30TE€HHBIX TE€O0JIOTHYECKUX
MPOLIECCOB, B YAaCTHOCTU YBEJIMYEHHE YACTOTHI CXOJIOB cejeil. DopMHUpPYIOTCS HOBBIE CEJEBbIE
ouarn. MecraMu 3apOKJIEHUsI CENeil CTAaHOBITCS MHOTOUYHUCIICHHBIE 03€pa, Gpopmupyrommecs B
NEPUTIISIIUATILHON 30HE B IIpOIecce erpaalky JeIHUKOB U KAMEHHBIX TJIETYEPOB.

— AHOMAIIbHO BBICOKHE JICTHHE TEMIIEPATyphl U MAJOCHEXKHBIE 3UMBI OOYCIOBIUBAIOT
MOJIHATHE CHETOBOW JTMHUH.

— C 1970-x romoB B peruoHe HaONIONACTCA Y4YalleHWE IMABOJIKOB, OOYCIOBICHHOE
YBEJIMYEHUEM CTOKa PEK M3-32 POCTa KOJUYECTBA T'OJOBBIX OCAJKOB M WHTEHCHUBHOTO TasHUS
JIEIHUKOB.

— CoxkpallieHre MIOIMAaU OJIEACHEHHUS] U TOTEIJICHUE KiIuMaTa CIOCOOCTBYIOT MOJHSATHIO
a0COTFOTHBIX BBICOTHBIX OTMETOK BEpXHEH IPaHUIIbI IECHOW PACTUTEIHHOCTH.

— B cBs3u ¢ murpanueld BUIOB BBEpX IO BBICOTHOMY MPOQIII0 MECTaMU OTMEYaeTcs
MOCTETNIEHHOE N3MEHEHHE BUI0BOTO COCTaBa COOOIIECTB C TEHICHIIMEH K CMEHE UX JJOMUHAHTOB.
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— HaGmtomaercss HapyuieHne OOBIYHOW Ui pPETMOHA CE30HHOM PHUTMUKU psijia BUIOB
IPUPOIHOMN QIIOPHI U IPEBECHO-KYCTAPHUKOBBIX MHTPOAYIICHTOB.

— [Iponomxkaercst Harypanu3auusi aJBEHTHUBHBIX BHJIOB U MPOJABM)XEHHE HX BBEPX IO
BBICOTHOMY TMpoduiit0o pervoHa. MecTaMu 4YyXKEepOJHbIE BHUIbl YK€ CTaId OOBIYHBIM
KOMITOHEHTOM aHTPOIOT'€HHO TPaHC(HOPMHUPOBAHHBIX PACTUTEIBHBIX COOOIIECTB.

Jns  mporHo3a  yCTOMYMBOCTH, HANpaBJICHHOCTH W MPOJOJDKUTEIIBHOCTH  JCHCTBHS
MEPEUYUCICHHBIX  PETUOHAIBHBIX  KJIMMATHUYECKHMX  TPEHJOB W  COMYTCTBYIOIIUX UM
TpaHchopmaIuii SkocucTeM BocTouHOM yacTu LlenTpansHoro KaBkaza He0OX01MMO COOTHECEHHE
UX C II00aTbHBIMU MPOLIECCAMU M3MEHEHHUS KIIMMaTa.

CHOucoK JIUTepaTyphl

2) JlepepmukoBa H.A. 1981. HekoTopsie HaOIIOACHUS HAI TEMIICPATYPOil BO3IyXa B YCIOBHSIX
Ceepo-OceTuHckoro 3anoBeaHuka. — B kH.: [Ipupoaa u npupoHbie pecypcsl LEHTPAIbHOM
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XAPAKTEP U3MEHEHHM JOJTOBPEMEHHBIX METEOPOJIOTMUYECKHUX
INAPAMETPOB KAJIEHIAPHOI'O 'OZJA B 3BABUCHMMOCTU OT
[TPOJIOJDKUTEJIBHOCTU HABJIFOJJEHUI HA TIPUMEPE BOPOHEXXCKOI'O
3AIIOBEIHUKA
U.H. Canenvuuxoea®, U.B. Basunvckas®, A.A. Knasun®
1) ®I'BY «BopoHeKCKHii rOCY1apCTBEHHBIH 3aMOBEIHUKY, PD, 394080, Boponex
I'oczanoBeauuk IlentpanbHas ycaanba, iS@reserve.vrn.ru

Meteocranius Boponexxckoro 3anoBelHuKa BEET MOHUTOPUHTOBBIE paOOThI HEKOTOPBIX
METEOpOJIOTUYECKUX MmapaMeTpoB ¢ 1932 roma. beun clenaH aHaiau3 JUHAMUKH HEKOTOPBIX
MHOTOJIETHUX DPSAOB, IIOKa3aBIIMM COBPEMEHHBIM pPOCT TONOBOM U CpeAHEMECSYHBIX
TEMIIEPATYphl BO3/lyXa B siHBape, mapre u anpene (CanenpHukosa, bazunsckas, 2015). Tak kak
OIHUM W13 OCHOBHBIX IIOKa3aTeJIell HaIpaBJIEHHBIX W3MEHEHMH JaHHBIX MHOTOJIETHETO psiza
apisieTca koddduiment nerepmuHanuu (R?), mokasblBaioluii, Kakas 4yacTh BapbHPOBAHHS
MEPEMEHHOI 3aBUCHUT OT (paKTOpa BPEMEHH, ObLJI0O HHTEPECHO MOCMOTPETh, KaK U3MEHSIICS ATOT
MoKa3aTenb JUIsl YKa3aHHbBIX TapaMeTPOB 3a BCE I'0JIbl MOHUTOPHUHTA.

PacueTs R? ocymiecTBisamy B Ba dTama. B mepBoM ciaydae MOCIeNOBATENBHO MEHSNICS
KOHEUHBIN o BpeMeHHOTOo psna: ¢ 1952 mo 2016 . (N1), Bo BTOpoM citydae Mmocjaea0BaTeIbHO
MEHSIICS HavyaJIbHbIHN roj BpeMeHHoro psaa: ¢ 1932 mo 2000 r. (N2). IToxyueHnHble TakuM 00pa3zom
JaHHBIE TIO3BOJIIM MPOCIEIUTh AMHAMUKY R? 1S rofioBoil M CpeJHEeMecSdHBIX TeMIepaTyp
Bo3ayxa (puc. 1 (A, b)).
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Puc. 1. lunamuka R? TpeHIOB cpeHEMECSYHBIX M FO0BOI TeMIepaTyp BO3AyXa Ha BpeMEHHOM
otpeske: A. Ni; b. N2 (mosicHeHus1 B TEKCTE).
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Cormacno cxeme (puc.l, A) B 50-e ronpl ObUTH JOCTOBEPHBIE YOBIBAIOIIUE TPEHABI IS
CpeIHEMECSYHBIX TemrepaTyp utolist (B 1952-1958 rr.), aBrycra, ceHTssOps u HOsi0ps (¢ 1959 1).
B 60-e¢ ronmpl COXpaHSIOCh CHIDKEHHE TeMIlepaTryp B aBrycte U ceHTs0pe. HeycroitunBocTb
MIOJILCKHX TeMIIepaTyp MoKa3aHa IMHPOKUM pa3bpocoM 3HaueHuil R%. Monbckuil TpeH 6bL1 TO
JIOCTOBEPHBIN, TO HET. B 70-e roxpl mocine »apkoro jera 1972 roga nioabCKUM U aBryCTOBCKUN
yOBIBAIOLIME TPEHIIbl CTAM HEIOCTOBEPHBIMU. OJHAKO TEHICHIMS CHIDKEHUS TeMIlepaTryp B
HIOJIE M aBT'YCTE COXPAHMUJIACh U CHOBA cTajia JocToBepHOM ¢ 1976 roga. B 80-e roabl Bc€ emié He
OBLIO pOCTa CPENHEroJ0BOM Temmeparyphl. [IpucyTcTBOBanm yOBIBAIOMIUNA TPEHI B HIOJE U
aBrycre. B 90-e roasl pocra cpemHeronoBoi TemMmneparypsl He ObUTO, HO 3HAK KO3 dUIMEeHTa
JETePMHUHAIMKA CMEHUIICS C «—» Ha «+». [Ipogoimkanoch 1OCTOBEpHOE CHUKEHUE TEMIIEpATyp
WIOJISl U aBrycra mo cpaBHeHuro ¢ HavanoM 30-x romoB. C 1990 roma moGaBuics yCTONYMBBIN
Bo3pacramuid TpeHa mis mapra. C 2000 rogoB yoOsiBaromue TpeHasl B utoie (¢ 2001 r.) u
asrycre (¢ 2006 r.) cranu He1oCTOBEpHBIMU. [10SBUINCE TOCTOBEPHBIE BO3PACTAIOIINE TPEHbI
nist saBapst u anpens. C 2004 roma mosSIBWICS BO3pacTalOIIMK TPEeHH JJIsI CPEIHETO0A0BOM
temnepatypbsl. B 2010-2016 rr. coxpaHsieTcs pocT TOI0BOWM Temieparypbl. CoXpaHsSOTCs
BO3pacTalollre TPEH bl TEMIIEPATyp B SHBApe, MapTe U ampere.

Ha cxeme b puc.l BUAHO, KaK MEHSUIMChH MOKa3aTEeIn R?, a ¢ HUMH ¥ OLICHKA KJINMATa,
KOrJla COBPEMEHHBIE JTaHHbIE CTajdu cpaBHUBATH ¢ 30-mu, 40-Mu U T.1. roAamu, MOCTEHEHHO
COKpalllasi INIMHY BpEMEHHOI0 psijia 3a cueT HavajabHOU natel oT 1932 roga k 2000 roxy.

CpaBuenne ¢ 1932-1940 r. mokasano HaJdM4We BO3PACTAIOUIUX TPEHIOB JUJISI TOJIOBBIX
TeMIepaTyp, a Takxke sHBaps, (eBpais, MapTa, ampeis W Mas. bell Bo3pacTaromuidl TpeHII B
okTs0pe ipu otuére psinga ¢ 1936 r. Cpasuenue ¢ 1940-1949 rr. moarBepaniio ¢pakT pocTa ro10BoH
TEeMIEpaTypbl, TEMIEPATyp sSTHBapsl, (heBpalisd, MapTa, anpess, Uiojs, aBrycra, YaCTUYHO CEHTIOps
u okTsa0ps. CpaBuenue ¢ 1950-1959 rr. mokasano CyiiecTBOBaHHE BO3PACTAIOLIETO TPEHIA IS
rojIoBOil TemmepaTyphl IIPH BHICOKMX 3HaueHHsAX R2. BbUl J10CTOBEpHBIH POCT TeMIeparyp B
deBpaie, mapTe, HI0JIe, aBryCcTe U ceHTsA0pe. s stHBaps u GpeBpaist TpeHa ObLT TO JOCTOBEPHBIA,
TO HeT. [{s anpens Bo3pacTaroliuii TPEH] cTall HeXOoCTOBEpHBIM ¢ 1956 r. CpaBHenue ¢ 1960-
1969 TT. MOKa3ano, YTo POCT TOMOBOH TEMIIEPATyPhl COXPAHMIICA TP BHICOKHX 3HAUCHMIX RZ.
bouin Bo3pacTaromme TpeHAbl A7 SHBaps, (eBpans, mapra, HIONsS, aBrycra U CEHTSIOps.
CpaBuenne ¢ 1970-1979 rr. mokaszajo COXpaHSIONIMKCS POCT TOAOBOM TEMIIEPATYPHI HPHU
BBICOKMX 3HaueHMsXx R2 . Ha BpemenHoMm mHTepBane ¢ 1976 r. mo 2016 T. BKIax TpeHIa B
JUHAMHUKY TOAOBBIX TemrepaTryp cocTaBuil 45 %. CoxpaHWJIUCh BO3pacTalOIIUE TPEHAbI IJis
UIOJSI, aBrycTa W CEHTAOps. EnuHUYHBIE JOCTOBEpHBIE TPEHIBI TMOKAa3aHbl JJIi HEKOTOPBIX
BPEMEHHBIX PSIJIOB ATOTO Mepuoja B ¢eBpaie, mapre, Mae, uioHe u HosaOpe. CpaBHenue ¢ 1980-
1989 rr. moka3ano coXpaHsIONIIUHACA POCT TO0BON TeMIEpaTyphl HPU BHICOKHX 3HAaueHHAX RZ,
[TpucyTcTBOBaNIM cTaOMIIbHBIE BO3pACTAIONIME TPEH IbI AJIS UIOJIS, aBTyCTa, CEHTAOPSI U1 HOSOpS.
Jlo6aBmIMCh JOCTOBEPHBIE BO3pacTarolire TPeHAbl s mas ¢ 1985 r. m mekabps ¢ 1983 r.
Cpasuenue ¢ 1990-2000 rr. moka3ano HAJIMYKUE BO3PACTAOLIETO TPEH JJIsl TOJ0BOM TEMITEPATYPhI
TIpH BBICOKHX 3HaueHHsX RZ Bo3pacTaroliue TpeHIBI I Mas U aBTycTa. Bospacrarommii TpeHn
JUTsL TeKaopst coxpansuicst 1o 1995 r., mos uronst — 1o 1993 r.

Taxum 06pa3oM, aHAIKM3 JMHAMUKK R? TPeHI0B rOI0BOI U CpeTHEMECAUHBIX TeMIIEpaTyp
BO3yXa B BOPOHEKCKOM 3alI0OBETHUKE CBUAETENBCTBYET, YTO OLICHKA COBPEMEHHOI'O COCTOSHUS
KJIMMaTa 3aBUCHT OT BBIOOpa TOYKM OTYETA JUIsI BPEMEHHOTO WHTEpBaia. DTO HEOOXOIUMO
YYUTHIBATh NPU MHTEPHpPETAllUK HAOIIOJAaeMbIX U3MEHEHMH CpPOKOB HACTYIJICHHS CE30HHBIX
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ABJICHUNM M TIPpM KOMIUICKCHOM OLICHKE JMHAMUYECKUX XapaKTEPUCTHK OJHUX M TEX IXKe
(PEHOKITMMATHYECKUX MPOIIECCOB MO AAHHBIM M3 Pa3HbIX PETMOHOB MPU HEOJWHAKOBOW JIMHE
AQHAJIM3UPYEMBIX BPEMEHHBIX PsAIOB.

COucoK JUTEPATYDHL:

1) CanenbuukoBa W.M., basunsckas W.B. 2015. JlonroBpeMeHHBbIE HW3MEHEHHUSI
HEKOTOPBIX (PCHOJOTMYECKHX IMapaMeTPOB KaJleHTapHOTO roja B BopoHexckom
O6uocepHoM 3amoBenHUKe. — IIpoOiaeMbl SKOJIOIMYECKOTO MOHUTOPHHTA H
MozenmupoBanus dkocucteM, T. XX VI, Beim. 1. — M., UT'KD. c. 49-67.
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PEIMOHAJIBHBIE UBMEHEHU S KIIMMATHYECKON KOM®OPTHOCTH B
3AITAJTHOM CUBMPU (HA TIPUMEPE TOMCKOM OBJIACTH)
B.B. Cesacmusnos

Tomckuii rOCy1apCTBEHHBIN YHUBEPCUTET,
P®, 634050 r. Tomck, mip. Jlenuna, 36, vvs187@mail.ru
B nacrosimiee BpeMsi BecbMa aKTyajbHbl CBEICHUS O COBPEMEHHOM COCTOSIHMM W JTMHAMUKE
KIIMMAaTHYECKUX PECYpCOB B CHOMPCKOM pPETHOHE B CBSI3M C TEPCICKTHBAMH Pa3BUTHUS
PEKpEallMOHHOM, 03I0POBHUTEIIBHO-PCAOMIIUTAIIMOHHON M XO3SMCTBEHHOH nesTelbHOCTH. [lpm
OIICHKE JIAHAMA(THO-KIUMATHYECKUX YCIOBHH M TEPCHEKTUB JUIsl PA3BUTHS TYPUCTCKO-
PEKpEalMOHHON IEITEIbHOCTH YAENSIETCS BHUMAHUE XapaKTEePUCTUKE KIMMATHYECKUX YCIOBHM
IPUPOIHO-PEKPEAMOHHBIX 00bEKTOB TOMCKO# 00J1aCTH.

OmHUM W3 BaXHEHWININX pPEKPEAMOHHO-KIIMMATHYECKUX II0Ka3aTeliell SIBIISCTCS CTEICHb
koMpopTtHOCTH Toronabl. I[lom KOMQOPTHBIMH TOroJaMU TMOHUMAIOT TaKOe COYETaHUE
METEOPOJIOTUIECCKUAX BEIMYHMH, B KOTOPBIX 3/J0POBBI YEJIOBEK HE WCIBITBIBACT HH JKapbl, HU
X0JI0fIa, HA TyXOThI, TO €CTh UyBCTBYET ce0s1 Hammyuum odpazom (Mcaes, 2001).

B ycrnoBusix MEHSIFOIIErocs KiimMara 3Ha4uTeNIbHBIA HHTEPEC MPEICTABISICT OI[CHKA W3MEHEHHN
€ro KOMq)OpTHOCTI/I 3a NOCJICAHUC OCCATUIICTHUS. B cBs3u ¢ pTUM MMpOaHATIU3UPOBAHBI U3MCHCHUA
MIOBTOPSIEMOCTEH KJIACCOB IMOTOJIBI M UX HHTETPATBHBIX XAPAKTEPUCTHK 3a MOCIEIHUN MEPHOJ
(2000-2012) mo cpaBHEHHIO ¢ TPEAMICCTBYIOMUM TepruogoM 1936—1965 rr.

Jis  XapakTepHCTUKH  CTETEHH KOM(OPTHOCTH  KIUMATHUYECKHX  YCIOBUH  MPHUHSATA
kinaccuukanust moromel MomeHta (PycanoB, 2004). B e€ ocHOBe TOJNIOKEHBI TE
MCTCOPOJIOTUICCKUC q)aKTOpBI, KOTOPBIC OKAa3bIBAIOT MPAMOC BJIUAHHUC HAa HWHTCHCUBHOCTDH
TEIJIOBOTO OOMEHAa MEX]y MOBEPXHOCTBIO Tella M OKpyxkaromeh cpenoi. K Takum dakxropam
OTHOCSITCS] TEMIIepaTypa U BIAXKHOCTh BO3/yXa, CKOPOCTh BETPA U COJTHEUHAs paJualls.

B xnaccudukanum moroasl MOMEHTa METEOPOJIOTUYECKUE BEIMYMHBI OOBEIWHEHBI B THUIBI U
KJacchl morofbl. Kakaplii THUIT MOTOAbl OMpPENeNseTcs CTPOro OrpaHUYEHHBIMH HMHTEpBallaMU
TEMIEPATYpPhl U BIAXKHOCTU BO3/lyXa, CKOPOCTH BETpa U HUKHEW 00Ja4HOCTH.

[Ipu remneparype Bo3znyxa Boiiie 0°C BblA€IEHBI BOCEMb KJIACCOB IIOT0/Ibl MOMEHTA.

[Ipu oTpuLATENBHBIX TEMIEpaTypax BbIIEICHBI MATH KiaccoB moronabl. Ilpuuém mns
XapaKTEPUCTUKN CTENEHH CYPOBOCTH TOTOABI NPUHAT KO3(DUIMEHT KECTKOCTH IOTO/BI
(ycnoBHas TemriepaTypa), Ipu pacdére KOTOPOro KaxkKIablii METP CKOPOCTH BETpa MPHUPaBHUBAETCS
K MOHMKEHUIO TEMITEpaTyphl Bo3ayxa Ha 2°C.

OnHUM U3 BaXHEHIIMX KIMMATOOOpa3ylommx (akTOpOB Ha TeppuTopuH ToMcKoil obmactu
ABIIIETCS MpeoOIafaoImuil B yMEPEHHBIX IIUPOTaxX 3amaJHbld MEepeHOC BO3IYIIHBIX Macc U
MIOJIOKEHHE B LIEHTPAIbHOM YacTH KOHTUHEeHTa. CoueTanue 3TUX (PaKTOPOB, a TAKKE OCOOCHHOCTH
penbeda ompenensoT cnenuduUeckue UYepThl KIWMaTa, BBIPAKAIOIMIMECS B OOJBIION
U3MEHYMBOCTH 1OT0161 (KypopTHO-peKpeanmoHHbIi MOTEHIHA ..., 2002).

Kmumar Tomckoit 0061acTH XapakTEepU3YyeTCsl KaK KOHTHHEHTAIBHBIM C KOPOTKHM M TEIIBIM
JIETOM, MPOJOJDKUTENBHON M XOJIOAHOM 3MMOM, MO3JHUMH BECEHHMMH U PaHHHUMHU OCEHHHUMU
3aMOpO3KaMH, pPAaBHOMEPHBIM YBJIa)XKHEHHEM. PaBHUHHas TMOBEPXHOCTh M  OTKPBITOCTH
tepputopun ToMckoii 061acTu ¢ ceBepa H rora 6JaronpusaTHBI A1 CBOOOJHOTO TPOHUKHOBEHHUS
BO3AYIIHBIX Macc ¢ ApKTUKHU 1 CpeaHel A3uu, 4To ABJISIETCA OAHOM U3 IPUYUH HEYCTOMYUBOCTH
noropl (pe3Kue W3MEHEHUS 3JIEMEHTOB TMOT0/Ibl B CPAaBHUTEIBHO KOPOTKUE MEPUOJIbI BPEMEHH ).
B mupkynsnumoHHBIX Ipoleccax BO BCE BPEMEHA rojla y4acTBYIOT apKTHUECKHE M yMEpPEHHbIE
BO3/yLIIHBIE MACCBI.
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CpenneroymoBasi Temreparypa Bo3ayxa Ha TeppuTopuu Tomckod oOjacTu OTpUllaTeNbHAS U
n3mensiercs ot —0.6°C Ha 1ore 10 —3.5°C Ha ceBepo-BOCTOKE 001acTi. MUHUMYM TeMIIepaTypbl
MNpUXOAUTCA Ha AdHBAPb, XOTAd 3TOT MECALl HC BCCrja ABJIACTCA CaMbIM XOJIOOHBIM. Cpe,Z[H}I}I
TeMIiepaTypa ssHBapsi u3MeHsiercsi mo tepputopuu ot —19.2°C no —20.5°C nHa rore obmactu. Ha
ceBepe obnactu oHa uamensiercst ot —21.5°C no —23°C. AGCONIOTHBII MUHUMYM TeMIepaTypbl
BO3AyXa 3uMoii moBcemecTHO HUke —50°C, a B oTIeNbHBIX paiioHax gocturaet —58°C. X0omoaHbIil
nepuo ¢ teMneparypamu Huxe 0°C qgures 180-200 nueid.

J171s oLileHKH cTeneHn KOM(POPTHOCTHU KJIMMaTa MPeIyIosKeHO KIacchl OroA 00bEAMHUTD B FPYIIIIbI
norox (bamanxanoBa u np., 1989). IlepBast rpymnma moroa — OoNTHUMajbHBIE MOTOABI XOPOLIO
MEPEHOCATCSl Ha OTKPBITOM BO3JyX€ 30POBBIMH M OOJBHBIMU JIOAbMH. OHH TMO3BOJISIOT
MIPOBOAMTH BCE BUJIBI KJIMMATOTEPAIINHU, PEKPEAIIMOHHBIC MEPOTIPUSATHS Ha OTKPBITOM BO3TyXe 0e3
orpanuueHuit. [Ipu 3Tom HabII0Ja€TCSI MUHUMAIBHOE HANIPSKEHHE TEPMOPETYIISIIUN OPraHUu3Ma.
Bropast rpynmna noron — yaoBIeTBOPUTENbHBIE. Takue morojsl He BHI3BIBAIOT AUCKOM(OPTHBIX
TEIUIOOIIYIIEHUH Yy OTIBIXAIOUIUX, OJETBHIX IO CE30HYy; KIMMaTOJEUYeHHE Ha3HadyaeTcs B
COYETAaHUM C JIBUTATEJIbHBIM PEKHUMOM, MPOBOASTCS CIHOPTHUBHBIE MEPOINPHUATHUS Ha BO3JYyXE.
Tperbs Tpymnma morojx — HEYJOBIETBOPUTEIbHBbIC. Takue MOroAbl MPUBOAAT K TMOSBIECHUIO
JTUCKOM(OPTHBIX ONIYIICHUN Y 3A0POBBIX, Y OONBHBIX OTMEUYAETCS MOSIBJICHHE METEOPEaKIIHii,
peakuuii aanTauy Ha OTABIX U JISYEHHE IPU Niepee3iax U3 Apyrux KIMMaTudeckux 30H. B Tabi.
3 MpuBEIEHbl CPABHUTEIbHBIE XaPAKTEPUCTUKHU TPYII MOrOJl B 3UMHUE U JIETHUE MECSIbI 32
nepuon ¢ 1936-1965 rr. (Pycanos, 2004) u B Havase aBajlaTh MEPBOTO BEKa JUIsl CTAHIIUU
KonmareBo, pacmoyioxxeHHOH B IIEHTpaIbHOM YyacTH ToMCKO# 001acTH.

Tab6m. 3. CpegHee yuCIo AHEH € pa3IMYHBIMU TPYIIIAMHU ITOT0/1bI MOMEHTa B 13 4 3a mepuoz 1936—
1965 rr. u 2000-2012 rr. Konmameso

Mecsin

ITepuon, roabt nekadpb STHBaph (heBpanb 17100)31) HI0JTh aBryCT

Yuciio gHEH ¢ ONITUMAJILHOM MOroI0Mu

1936-1965 rr. 0.7 1.2 2.9 13.7 16.0 11.8

2000-2012 rr. 3.4 3.3 6.8 16.5 17.2 14.3

Yucno qHel ¢ yIoBIETBOPUTEIHLHON MOT0I0M

1936-1965 rr. 9.4 13.7 14.6 3.3 0.7 2.2

2000-2012 rr. 115 13.0 11.0 0.4 0.2 1.4

Uucno nHel ¢ HeyA0BIETBOPUTENILHOM MOTOA0M

1936-1965 rr. 20.9 16.1 10.8 12.9 14.3 171

2000-2012 rr. 16.1 14.7 10.2 13.1 13.6 15.3

B nocnennue necaruieTrss OMOKIMMAaTHYECKHE YCIOBHS TOMCKOM 001aCTH CTalld CYIIECTBEHHO
OyraronpusiTHEE JIs1 3MMHETO U JICTHETO OTJIbIXa, TaK KaK YBEITUYMIOCh YUCIIO JTHEH C
ONTHUMAJIBHBIMU MTOT0JIAMHU M YMEHBIIWIIOCH YHCIIO JHEN C HEYOBIECTBOPUTEIbHBIMHU MTOTOJIAMH.
Kak noka3zanu uccienoBaHusi, 3T0 00yCIOBIEHO COBPEMEHHBIMU H3MEHEHUSIMH KJIIMMATa, B
YaCTHOCTH OTMEYAETCs MOBBIIICHUE TeMITepaTyphl Bo3ayxa. HuxkHssS 001a4HOCTh U CKOPOCTh
BETpa, HA00OPOT, YMEHBIIUIUCH 110 CPABHEHUIO C MIPEIIISCTBYIONIUM TIEPUOIOM.
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AHanu3 M3MEHEHUH OHMOKIMMAaTHYEeCKOro pekuma B TOMCKOH 00jacTh M €ro MporHo3 Ha
Onmkaiiniee Oyyliee oka3ai, YTo U3MEHEHHUs: OMOTEPMUYECKUX YCIOBUM HAXOAUTCS B IIpeeax
NPUBBIYHBIX IS YEJIOBEKa KOJIEOaHWH M HE OKaKeT 3aMETHOI0 HEraTMBHOTO BIIMSHUS HA €ro
KU3HEJEATEIBHOCTD, 310POBbE U XO3AUCTBEHHYIO AEATEIbHOCTb.
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HEKOTOPBIE OCOBEHHOCTU KJIMMATA HA TEPPUTOPUUN KABAPJIMHO-
BAJIKAPCKOI'O BBLICOKOI'OPHOI'O 3AITOBEJHUKA
X-M. M. I'azaes, K. Y. bo3uesa

OI'BY «KabapanHo-bankapckuii BRICOKOTOPHBIN TOCYAapCTBEHHBIN MPUPOIHBIN 3aITIOBETHUK,
yi. Meuunesa 78, Uepekckuii paiion, . Kamxaray, 361801, Poccus. E-mail:
kb_zapovednik@rambler.ru

Ocob6ennoctrio Kabapanno-bankapckoro BeicokoropHoro 3anoBeHuKa sSBISETCSA TO, YTO
OH pacIojiokeH B Hanbosee BBICOKOrOpHOW 4acTh bosbmoro KaBkasza: 31ech HaxomsaTcsi Bce
«IISITUTBICSIYHUKIY, 32 UCKIIOYeHHeM DnrOpyca u Kazbeka. DTo ouH U3 IIEHTPOB OJIEICHEHUS
Kapkaza u Kabapnuno-bankapuu. Jlennuku 3anumaior 62,9 % 1uiomaan BBICOKOTOPHOTO
3anoBeHUKa. Hapsany ¢ atum, Onarogapsi cBoeMy reorpaduueckoMy HOJ0XKEHHIO0, OT KOTOPOTo
3aBUCUT KOJIMYECTBO COJIHEUYHOM pajgualyy, T[OCTYNAKLell Ha IOBEPXHOCTh YYacTKa,
0cOOeHHOCTH oporpaduy, TOCIOACTBYIOIIME BO3AYIIHBIE MAacChl, a TaKXe Xapakrep
NOJCTUJIAIOIIEH TMOBEPXHOCTH, HA CPABHUTENBHO HEOONBIION TEPPUTOPUU 3aroBEIHUKA
3HAYUTENBHOE pa3sHOOOpa3ne MPUPOJHBIX YCIOBUH. 34ech pPacHpOCTPaHEHBl BCE BHJIBI
JaHaMmAadTOB: OT BBICOKOTOPHBIX — BEYHBIX CHETOB M JICIHHUKOB Ha 3amaje M IOro-3amaje 1o
KApPKUX CYXUX CTEIHBIX Ha CeBepo-BOCTOKE (Amrabokos, 2005).

HccnenoBanusi KIMMaTHYECKUX YCIOBUN 3allOBEHHMKA KpaifHE HEOOXOAMMBI XOTs Obl
IIOTOMY, YTO OT HUX 3aBUCST OCOOCHHOCTH JKU3HEAEATENLHOCTH (JI0pHI ¥ (payHbl. ITO peiKHe U
SHJIEMUYHBIE >KMBOTHBIC W PACTEHHs, HEKOTOpPbIE M3 HHUX HAXOIATCS MOJ 0Co00i OXpaHOi,
3a"eceHsl B Kpacnyro kaury Kabapauno-bankapuu u Poccuun. Kpome storo, B mocnegHee Bpemst
UAET peanu3alys peKpealnoOHHbIX U OalbHEOJOrHuecKuX Bo3MoxkHOcTel CeBepHoro Kapkasza.
PasButie wWHAycTpuM Typu3Ma W OTHbIXa IIOBBINAET 3HAYMMOCTH METEOPOJIOTHYECKUX
HaOJII0ICHUY B 3alI0BEIHUKE KaK YHUKAJIBHOI'O IPUPOAHO-PEKPEAUOHHOTO OOBEKTA.

OcobeHHOCTH KIUMara 1000 TEppUTOPHM ONPEACISIOTCS, TMpeXaAe Bcero, eé
reorpapuuecKuM MOJOKEHUEM, OT KOTOPOTO 3aBUCUT paclpeielieHHe COJHEUHOM paaualuu 1o
e€ TMOBEpPXHOCTH, a TaKXKe LUPKYIALUS BO3AYIIHBIX Macc. Ha paBHMHAX W B MPEATOpPHSX
COJIHEYHas paauainusi coctapisger 120 KKaJ'I/CMZ, B ropax Ha Beicote 3000 m — 130 KKaJ/CM>.
Benuuuna paauanuonHoro 6ananca — 40-45 kkan/cM? B Tojl Ha paBHUHAX, B TOpax (0 BBICOTHI
2000-25000 M) 1o Mepe MOHATHS BBEPX OBICTPO yMEHbIIAeTCs 10 25 Kkan/cM? B Tof. B 30He
BEYHBIX CHETOB T'OJIOBBIE CYMMBI paJilalliOHHOro OanmaHca Onmsku K Hymio (LBuryn, ['anndesa,

2010).

Omnpenensitoniee BIMSHHE Ha KIUMaT 3aloOBEJHMKA OKa3blBaeT W penbed, Tak Kak
CYIIECTBEHHO BUIOM3MEHSET HMUPKYISALUIO BO3IyXa B HIDKHUX closix Tpomochepsl. CHUIbHO
pacwieHEHHBIN pebed CO3/MaeT CIOXKHYIO ITUPKYIIAINIO Bo3ayXa B ropax. [ maBubeiit KaBka3ckuit
XpeOeT SBIIETCS CBOCOOPA3HBIM KIMMATOPAa3/IeioM, HE AaéT MPOHUKATH TEIIBIM BO3IYITHBIM
MaccaM, Orpaxaas TEpPpUTOPUIO 3allOBEJHUKA C FOTa M IOro-3anaja, OJHAaKo, CIJa B 3UMHUUI
nepuoj; CBOOOIHO BTOPTaeTCsl XOJIOTHBIA BO3IYX C CEBEpa U KOHTUHEHTAIBHBIN — C BOCTOKA U
CEBEpPO-BOCTOKA, & JIETOM — BJIAXXHBIM BO3yX M3 ATIAHTHUKH, & TaKK€ KOHTUHEHTAJIbHBIN — C
BocTOKa. Penbed, Takke oka3piBaeT OOJNBIIOE BIMSHUE HA PACHpPOCTPaHEHUE aTMOC(EpHBIX
OCaJIKOB, YCWJIMBAas UX BBINAJCHUE NPHU BTOP)KEHUU HA TEPPUTOPHUIO 3alIOBEJHUKA BIIAYXKHBIX
BO3AYIIHBIX Macc. BecbMa OTUETIIMBO BBIPAXKEHO HW3MEHEHME KJIMMara C BBICOTOM WM
BEpPTHUKAJIbHASI KJIMMaTHYecKas 30HAJIbHOCTb, OCOOCHHO B BBICOKOTOPHOM YacTH 3arOBEIHUKA.

XapakTepHOH OCOOEHHOCTBIO KJIMMaTa BBICOKOTOPbsI SIBJISETCS B LIEJIOM OOUJIME COJIHEYHOTO
cBeTa U Tera. [IpooKuTenbHOCTh COTHEUHOTO cUsiHUS cocTaBisieT okono 2000- 2400 yacoB B
rojl. IHTEHCHBHOCTb CBETA B IOPAx 3aBUCHUT OT HKCIO3HMLUU M KPYTU3HBI CKJIIOHOB: Ha IOKHBIX
KpPYTBIX CKJIOHaxX oHa Ha 20-30 % BbllIe, 4YeM Ha CEBEPHBIX.

118



HemanoBaxxuyro poib B pOpMHpPOBAaHUY KJIMMAaTa UTPAET U MOJICTUIAIOINAS TIOBEPXHOCTH!
MIOYBEHHBIM IOKPOB, pPAacTUTENBbHOCTh. COJIHEUHas paauanvs, KaKk HW3BECTHO, MOTJIOIIAETCs
TJIaBHBIM 00pa3oM He aTMoc(epoi, a MOBEPXHOCTHIO 3€MIIH, KOTOpasi MPeodpazyeT JTydUCTYIO
sHepruro ColHIIA B TEIJIOBYIO SHEPIHIO U HarpeBaeTcs. BeneacTBue 3Toro ot CTpyKTyphl U LIBETA
MOYBbl 3aBUCUT KOJWYECTBO IOIVIOWIEHHOW paauauud. B paBHMHHOM 4YAacTH 3aloOBEIHUKA
pacnpocTpaHeHbl TEMHBIE TOYBBI (Pa3IUYHbIE TUIIBI YEPHO3EMOB), B KOTOPBIX JIYUIII€ IPOUCXOIAT
MPOIIECCHI BO3IyX0- U BIarooOMeHa. B neTHee BpeMsi OHH XOPOIIIO MPOTPEBAIOTCS (B CPETHEM 10
+ 19 °C). 3uMoii mOBEepXHOCTH MOYBBI CHIILHO oXJaxaaercs (B cpeaHeM 1o -8 °C). PacturensHslii
MOKPOB B 3HAYUTEIBHOW CTENEHU 3aJEP>KUBACT COJTHEUYHYIO paJHaIliio, MOCTYMAIOIIYI0 Ha
MOBEPXHOCTh 3eMiIM. KonuecTBO pagnanyi BO MHOTOM 3aBUCHUT OT XapaKTepa PACTUTEIbHOCTHU:
BBICOTBI PaCTCHUM, T'yCTOTBI ITOKpoBa U T. A. Ha paBHMHAX, 3aHATBIX Pa3HOTPABHOM CTEIHOU
PacCTUTEIBHOCTBIO, PAaJMALMs 33JEPKUBACTCS 3HAYUTEIBHO MEHBIIE, YEM Ha CKJIOHAX TIop,
MOKPBITHIX MBIIIHOW IPEBECHON PaCTUTEILHOCTHIO.

AtmocdepHoe naBiaeHne U3-3a 00JBIION TucoMeTpudeckoi pasHuIlsl (0T 800 10 5642 M)
cymiecTBeHHO paznuuaercs. Cpennee rojmoBoe aTmocdepHoe naBieHue 740 MM.PT.CT.
HaOI0JaeTCsl Ha BOCTOKE, HO YMEHBINAETCS 10 Mepe HPOJBIDKEHHS K 3amaay W Ioro-3amany
BCJIC/ICTBHE YBEIMYCHUS BBICOTHI HA/l yPOBHEM MOPSI U cocTaBisieT MeHee 600 MM.pT.cT.

Ocanku B BBICOKOTOPHE PACIPEACISIIOTCS KpallHe HEpPaBHOMEPHO: Ha CEBEPO-BOCTOKE
BbInaiaeT MmeHee 300 MM, B TOPHBIX IOJMHAX U KOTJIOBHHAX — 710 400-500 MM, a Ha HABETPEHHBIX
ckionax — cBoiie 1000 mm (barosa, 1990).

Ha Teppuropumn 3amoBegHUKa pacHoJIOKEHBI JBa METEONYyHKTa: «BepxHssa-bankapus»
(1149 M n.y.M.) m aBTOoMaTH4eckuii MeTeonyHKT «beszenrm» (1700 m H.y.Mm.). M3mepenue
MeTteonapameTpoB Benércs ¢ 2010 r.

Ha wmereonocry «BepxHsas-bankapus» MakCuManabHble M MHUHHMAJIBHBIE TEMIEPATYPHI
BO3/yXa U3MEPSUINCh PTYTHBIM U CIIMPTOBBIM TEPMOMETPOM JBaX/bl B CyTKH: B 6 1 18 gacos.
Kpome 3Toro nzmepsnace Cymma BbIIaBUIMX OCAJKOB B 3TH e yacskl. Ha Mereonocty «be3eHrn»
ObUIa yCTAaHOBJICHA aBTOMAaTHYECKasi METEOCTAHLUS, KOTOpasi U3MEPSET CISAYIOIINE TapaMeTphl:
TEeMIIepaTypa BO3JyXa B TEYEHHE CYTOK C MHTEPBAJIOM B JBa 4aca, BIIAXKHOCTb, CKOPOCTH,
HampaBieHue M Tpoler BeTpa, aTMOC(hEpHOE [aBJICHUE, KOJIUYECTBO OCAIKOB, COJHEYHAs
paznuanys 1 SHeprus, 103a yibTpaduonera, INOTHOCTh BO3AyXa U JIp.

[TomyueHnble pe3yabTaThl 00padaThIBAINCh, BEIYUCISUIICH CPETHIE 3HAYCHUS IS KaXKI0TO
Mecsl11a, a TAaKXKe MEeCSIIbl pa30UBAIMCH HA JeKalbl U BBIYUCISUIA CPEAHNE 3HAUCHHS U3MEPSIeMbIX
napaMeTpoB W Ui HHMX. Ha OCHOBaHMM 3THX JaHHBIX COCTaBISJICA €KETOTHBIN OTYET,
oopmieHHbI B Buae «JleTomucu mpHpoOIbl» 3alOBEAHHMKA, a TAaK)Ke TOTOBWIMCH HAyYHBIE
nyOJIMKaIUH.

OOcu€r naHHBIX MOKa3aJ, YTO BCE CPEAHENECKAJHbIE M CPEJHEMECSUYHbBIE TEMIIEPATypHI
BO3/lyXa, KaK B YTPCHHHE, TaK U B BEYCpHUE 4achl B BepxHee-bankapckoM yienbe TOCTOBEPHO
BbIlIE, YeM B bBe3eHruiickoM, 4TO CBSI3aHO ¢ OCOOEHHOCTAMHU PACIIOJIOKEHHS] METEOITYyHKTOB.
MereonyHKT «be3eHIrn» pacroJioKEeH BBILIE HAJl YPOBHEM MOpPS 4EM METEOIYHKT «BepxHss-
bankapusi», Ha TpaHHIe TOPHO-CTEITHOM 30HBI C BEICOKOTOPBEM.

Ecin MBI paccMOTpUM TOJOBOHM XOJ TEMIEpaTyphl BO3AyXa IO CPEIHUM MECAYHBIM
3HAYEHUSM, TO YBHJIUM, YTO OOBIYHO HAHOOJIBbIIIas TEMIIEpaTypa BO3yXa MPUXOJUTCS Ha UIONb, &
HauMEHbIIasg — Ha sSHBapb. [Ipym 3TOM cpenHMe TemmepaTypbl BO3AyXa B 3UMHHE MECSIbI Ha
meteonocTy «Bepxusis-bankapus» 4acTo Bbllle HYJS, a MUHUMalbHas He mpesbimaer — 12 -14
OC. Ha mereonocty «be3eHrm» TemmepaTypa Bo3ayxa Hmwke B cpeanem Ha 10 °C. IMepexon Ha
NOJIOKHUTEIbHBIE TeMIlepaTyphl Bo3ayxa B Bepxueii-bamkapuu oOBIYHO HacTymaer B NepBOU
Jekane mapra, a B besenru B Tperbeit aekane ampens. OOpaTHBIN nepexoa Ha OTpUIlaTeIbHbIE

119



TEMIIepaTypbl Bo3yxa B be3eHrn HacTymaeT B KOHIIE CEHTSOps — Hadasie OKTsA0ps, a B BepxHeii-
bankapuu B KoHIIE HOSAOPS - Havane nekabps. MakcuMyM TeMIiepaTypbl BO3JlyXa HaOI0JaeTCs
yalle B KOHIIE HI0JI Hayajle aBrycTa U JIOCTUTaeT COTJIaCHO MOTYYEHHBIM JAHHBIM HAa METEOIIOCTY
«Bepxuss-bankapus» — 27-28 °C, a na mereonocry «besenru» — 16-18 °C.

YcTaHOBHBIIMECS KIMMATUYECKHE YCIOBHUS B JIFOOOM DPETHOHE HE SBISIOTCS YEM-TO
3aCTBHIBIIUM. DTH YCJIOBUS MEPUOIUYECKU CMEHSIOTCA (B MpeAenax rojia, ce30Ha) aHOMaIbHbIMU
NepruoIaMH, U XOJ METEOPOJOTMUECKUX 3JIEMEHTOB BHYTPH CE30HOB r0jia 4acTO HAPYIIAETCH.
3ayacTyro 3aTSHYBILKECS, HE COBCEM OOBIYHBIE JIJISI ATOIO BPEMEHHU Tofa YCIOBUS (CHUIbHBIC
MOXOJIOIaHUS, JUIUTENbHBIE 3aCyIUIMBBIC MEPHOABl C BHICOKMMH TEMIIEpaTypaMu, OOUIIbHBIC
MPOJIOJKUTENBHBIE OCAJIKH ) MEHSIIOT MIPEICTABICHHUE O KIIMMATe.

Mereoposiorn mnpennonararotr, 4ro Ha Ttepputopuun CeBepHoro KaBkaza TtemmepaTypa
BO3lyXa B TEUCHHME OMKalmumx jeT OyneT BbIIE HOPMBI JIETOM, J1a U B TOJOBOM XOJE.
KonuuecTBo 0cagkoB, Mo-BUIUMOMY, OyJI€T HECKOJIBKO BBILIE CPEHEH MHOTOJIETHEH CyMMbI Ha
PaBHHHHOU TEPPUTOPHUH, a B IPEATOPHOM - HECKOJIbKO MeHbIe (baToBa, 1990).
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ATMOCOEPHBIE BBIGPOCHI 3AT'PA3HAIOIIMX BEIIECTB 1 ITAPHUKOBBIX I'A30B
'PAXKIAHCKOU ABUALTUEN POCCUU
T.M. Jmumpuesa®, B.A. [pabap?

) ®enepanbHas ciayx6a 1o THAPOMETEOPOTIOTHH | IO THAPOMETEOPOIOTrHH U MOHUTOPUHTY
OKPYXKarOILEH Cpeabl
P®, 125993 MockBa, HoBoBaranbkoBckuii miep., 12, dmtanya@mail.ru
2 IHCTUTYT I7106aIbHOT0 KJINMATa ¥ SKOJIOTHH
P®, 107258, r. Mocksa, yi. ['mebosckast, 1. 20b, v774007 @yandex.ru

OnepanuoHHas IeATEIbHOCTh MPOMBIIUIEHHOCTH U TPAHCIOPTA MPUBOAUT K CEPHE3HBIM
HapylIeHUAM OKpy:karoliel cpeasl. Bo BTopoi mosoBuHe 1990-x romoB Ao0Jisi TpaHCHOPTA,
BKIIIOYAsi aBUAIIMOHHBIH, B 00111eM 00beMe BeIOpocoB Poccuiickoit denepanuu Bo3pocia 1o 40%,
MPEBBICUB BKJIaJ 000N U3 orpacneil mpomeinuieHHocTH (KosmoB u mp., 2000). Tlo maHHBIM
Poccrata, ¢ 2000 mo 2006 IT. TOJIBKO B MEXIYHAPOAHOM BO3IYIIHOM COOOIICHHWH INEpPEBO3Ka
IPy30B M MaccaxupoB Bospocia Ha 33,3 m 106,0 mpomenToB coorBercTBeHHO (Poccuiickuin
craructuueckuii exeroguuk, 2007). Oxkwumaercs, uyro k 2050 romy oOmemupoBas macca
COMOKEHHOTO TpakAaHCKOM aBualnuei ToruBa yBenuuutes ¢ 270 qo 770 Mt rozx'l, YTO MOXKET
NPUBECTH K yJABOEHHIO BbIOpocoB B armocdepy (Kapoas, 2000, Penner, 1999). B noknane
MPEJICTaBJICHBl PE3yJIbTaThl KOJIMUYECTBEHHOW OLIEHKH aTMOC(EPHBIX BHIOPOCOB 3arps3HSIOLINX
BEILECTB U IIAPHUKOBBIX I'a30B B BO3AYyILIHOE IpocTpaHcTBO Poccuiickoit denepanuu B 1epBon
nekane XXI Beka (¢ 2000 mo 2015 rT. BKIIOYNTEIBHO) TPU TPAHCIIOPTHON paboTe BO BHYTPEHHEM
BO3YIITHOM COOOIICHUH TPAKIAHCKUX BO3AYIIHBIX CYAOB, JKCILTyaTUPYEMBIX POCCHUCKUMU
aBUANEPEBO3UYNKAMHU.

[TprOpUTETHRIMU 3arpPS3HSIIONIMMH BEIIECTBAMH, IMOCTYHNAIONUMHU B arMmocdepy mpu
paboTe aBUALMOHHBIX JBUTATENe I'pakIaHCKUX BO3AYIIHBIX CYIOB, SIBISIFOTCS JTUOKCHJ CEpBbI
(SO2), monooxkcun yraepona (CO), okucibl azota (NOx) U JIeTydue yriieBoA0pOabl HEMETaHOBOT'O
pana (CnHm). Kpome sTux 3arps3HuTeneid, aBUAJBUTATEIM BBHIOPACHIBAIOT MAPHUKOBBIC Ta3bl
nuokenn yriiepoaa (CO2), meran (CHa) u okenpa auazora (N20O) (MI'OUK, 1997, Penner, 1999,
IPCC, 2006 u ap.).

Kak mnokazanu BeimonHeHHble pacuerb, ¢ 2000 mo 2015 roasl mpoOMCXOAMII POCT
MHTEHCUBHOCTU BHYTPEHHUX BO3AYIIHBIX MEPEBO30K, O YE€M CBUJETEILCTBYET CYIIECTBEHHOE
yBEJIMYEHHUE HaJIeTa BO3AYIIHBIX Cya0B. Tak B 2012 roay o0muii HalneT rpaX1aHCKUX BO3TYLIHBIX
CyZlOB B mpejenax teppuropuu Poccuiickoit @enepanun Obut Ha 57,6 IPOIIEHTOB BHINIE, Y€M B
2000 romy. B 2012 romy BEIOPOCHI YTIIEBOAOPOI0B HEMETAHOBOTO PsiJIa CHU3HIIUCH OTHOCUTEIHHO
ypoBHs 2000 roaa Ha 40 npouieHTOB, MOHOOKCH 1A yIiiepoaa — Ha 11,7 mpoueHToB, a MeTaHa — Ha
55,6 mpoueHTOB. 3a 3TO ke BpeMs BBHIOPOCHI OKMCIOB a3oTa Bo3pociaw Ha 31,5 mporieHrta,
nrokcuaa cepel — Ha 18,4, nuokcuaa yraepoaa — Ha 19,5, a okcnaa nua3zora — Ha 18,2 npolieHTa.
AHanu3 TUHAMUKU BBIOPOCOB pacCMaTPHUBAEMBIX T'a3000pa3HBIX COSAMHEHHI MOKA3bIBACT, YTO
ycToiunBble CHIKEeHHsI BBIOpOCOB ChHm, CO m CHs HaOmMOMarOTCs UL HA MPOTSHKCHUH
nocleAHNX 4-5 JeT, B TO BpeMs Kak B MPEAbIAYIIHE TOJbl UMEIO MECTO MX yBenwmdeHue. Jlis
tperaoB SO2, CO2 u N2O xapaktepeH nmepeMeHHBI pOCT.

Pabora aBuallMOHHBIX JBUTATENEH BO BpeMs B3JIETHO-NMOCANOYHOrO Imkia (mo 900 m)
XapaKTepu3yeTcsi HAnOOIbIIUMU M0 a0COJIIOTHOM BEJIMUKHE YAETbHBIMU BBIOpOCAMH MOHOOKCHAA
yriaepoaa, MeTaHa M JIETY4dX YIJIEBOJOPOJIOB HEMETAHOBrO psga. OTH K€ ra3o00pa3HbIe
BElleCTBa BHIOPACHIBAIOTCS W HAa KpeiicepcKOM IMOJeTe, HO YK€ B CYIIECTBEHHO MEHBIINX
kosmgectBax. [loaTomy BeiOpocs! ipu BIILL 1 Bo Bpemst kpelicepcKoro mojieTa aHaIM3UPOBAIHCH
pazmenbHO. OOIIEe KOJMYECTBO B3JIETOB M TMOCATOK TpakIaHCKUX camojeToB k 2008 romy
BO3pocio 1o cpaBHeHuto ¢ 2000 rogom Ha 44,5 npouenta, Ho ¢ 2009 roxa crano CHUXaThCs, U B
2012 roay KOIMYECTBO B3JIETOB M TTOCaI0K ObLI0 Ha 16,1 mporenTa Hmke, yem B 2000 roxay. Ilo
BCEl BepOsATHOCTH, CHIDKeHHe KonmdectBa BIIL[ 3a mocnegnue roxel  00yCIOBICHO
aKTyaJlu3alueld CUCTEMbl TPY30BbIX M MACCAKUPCKUX aBUANEpeBOo30K B Poccuu u BHeapeHueMm
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COBPEMEHHBIX Cpe/lHE- U JabHEMAaruCTPaIbHBIX BO3AYUIHBIX CYJOB, MTO3BOJIMBIIUX COKPATUTH
HEO0OXOUMOCTb UX MOCAJIKH JIJIS 103alPaBKU.

CokpailieHrue 4uciia B3JIETOB M MOCAJ0K TPAKJAHCKUX BO3JYIIHBIX CYIOB IMPHUBEIO K
CHIDKEHUIO CBSI3aHHBIX C HUMHU BBIOPOCOB 3arps3HSIONINX BEIIECTB U MAPHUKOBHIX ra3oB. B 2012
roxy BbIOpockl CnHm, NOx u CO cuusunuck no cpaBHenuto ¢ 2000 romom Ha 61,4, 22,0 u 55,6
MPOLIEHTa COOTBETCTBEHHO. AHAJIOTUYHAs TEHJCHIIMS MPHUCYIIA JUOKCUY CEPbl U MAPHUKOBBIM
razam — AMOKCHUJY yTiepojia, METaHy M OKCUAY AUa30Ta.

CoxkpaiieHre BBIOPOCOB OCHOBHBIX 3arpsi3HSIIOLIMX BEIIECTB M MAapHUKOBBIX Ta30B BO
BpeMsl B3JIETOB M TIOCAJOK TPAXKIAHCKUX BO3IYITHBIX CYJOB CIIOCOOCTBYET OOIIEMY YIIYYIICHUIO
KauecTBa MPU3EMHOTO CJosi aTMOc(hepHOTO BO3ayXa Ha Tepputopun Poccuiickoit denepanum.
OpnnHako, MOTy4YeHHBIC PE3YNIbTAThI HE MO3BOJISIIOT CACNATh OJHO3HAYHBIN BBIBOJ 00 YIy4IICHUN
9KOJIOTMYECKONH O0OCTaHOBKM B paiiOHE OTIEIbHBIX a’pONOPTOB, OCOOEHHO KPYIHBIX
nepecajoyHbIX y3J10B, IJI€ UHTEHCUBHOCTD JIBUXKEHUS BO3AYLIHBIX CY/I0B OYEHb BHICOKA.

OTnenbHOrO  paccMOTpeHHsl TpeOYyIOT BbIOPOCHI aBHAIIMOHHBIX JBUrarenei Ha
KpeHCepCKOM TIOJIeTe TPaX)TAHCKUX BO3AYIIHBIX CYIOB, 3KCIUTyaTUPYEMBIX POCCUUCKUMU
aBHanepeBO3YMKaMu B BO3AYIIHOM mpocTtpaHcTBe Poccuiickont ®denepaunu. Kak mpasuio,
KpeNCcepCKUii OJIET rPaAaHCKUX BO3AYIIHBIX CYJOB IPOUCXOIUT Ha BbICOTAxX OT 9 110 13 kM, rae
3apO’KIAI0TCS U OCHOBHBIE aTMOC(EpHbIE IPOIECCHI, HAXOIUTCS HUKHSIS TPaHUIAa 030HOC(HEPHI.
COOTBETCTBEHHO, MPOMYKTHI CrOpaHHS aBHATOIUIMB, BBHIOpACHIBACMbIE BO3IYITHBIMU CYJaMHU,
MOTYT HE€ TOJIBKO PpacIpOCTPAaHSAIOTCS Ha OOJbIINE pPACCTOSHHS Osaromapsi atMochepHOMY
MEPEHOCY, HO U CIIOCOOHBI OKa3bIBaTh HEMOCPEJACTBEHHOE BIHMSHHE HA OMTHYECKYIO TUIOTHOCTH
atmMocdeprsl. B mepBoit nmekame XXI Beka HaOmOgaeTCss YCTOWYMBBIA POCT BBIOPOCOB
3arps3HSAIONMIMX  BEIIECTB, OOYCIIOBJICHHBIH WHTECHCHUBHOW AaBHAIIMOHHOW JIEATEIBHOCTHIO
POCCHUICKHIX aBUANIEPEBO3UNKOB.

Pa3znuunbie 3arps3HSIONIIE BEIIECTBA U MAPHUKOBBIE Ta3kl, MONAIA0IIKe B aTMochepy U3
JBUTATENel TpakJaHCKUX BO3AYIIHBIX CY/IOB, OKAa3bIBAlOT HEPaBHO3HAYHOE BO3JCHCTBUE Ha
OKpYyXaroIryto cpeny. [Ipu oqHOBpEMEHHOM MOCTYIUICHHH B aTMOC(EPHBIN BO3IYyX Pa3HBIX 1O
XapakTepy ACHCTBUS Ta3000pa3HBIX COCAUHEHUN MOXKET YCHIIMBATh COBOKYITHBIH HETaTHBHBINA
addekr. MccnenoBanne KOMOMHUPOBAHHOTO BO3JEHCTBUS HECKOIBKUX 3arps3HSIONINX BEIICCTB
U TIApPHUKOBBIX T'a30B pacCCMAaTPUBAETCS B KaUe€CTBE MPUOPHUTETHOM 3a/1a4il HAIIUX JAIbHEHUIINX
HCCIIEIOBAHU .
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MOHUTOPHHI BBIBPOCOB METAHA OT 3AXOPOHEHU S OTXOJI0B HA
TEPPUTOPUHM POCCUNCKON ®EIEPALINU
H.JI I'osop

WHCTUTYT T7100aIbHOr0 KJIMMAaTa | 9KOJIOTHH,
P®, 107258, r. Mockga, yi. ['nebosckas, 1. 20b, irina_govor@list.ru

B nacrosiem noknaae mpeacTaBieHbl pe3yiIbTaThl MOMX HAyYHBIX MCCIEAOBAHUMN MO OLEHKE
BbIOpocoB MeTaHa (CHs) oT 3axoponenus otxonoB B Poccum 3a mepuwon 1990-2014 rr.. Ot
JMaHHBbIE OBLTM HWCIOJB30BaHBI TPU COCTABJICHWHM HalMOHATBHOTO KagacTpa aHTPOIIOTEHHBIX
BBEIOPOCOB M abCOpOIMHU MapHUKOBBIX Ta3oB B 2016 romy, €XerogHoro paspadaThiBAeMOro B
COOTBETCTBUU C oOs3arenbcTBaMu Poccum mo Pamounoii KonBenmmum OOH 006 u3smeHeHuu
knumara u Kuorckoro nporokosna k Heit (HarmonansHeiit gokman.., 2016).

OCHOBHBIM CTIOCOOOM OKOHYATEIHHOTO yaTCHHSI KaK OBITOBBIX, TAK U IPOMBIIIUICHHBIX TBEPIbIX
otxo0B (nanee — ThO u TIIO) B Poccuu siBnsieTcst X 3aX0pOHEHUE HA CTICITUATBHBIX TIOJUTOHAX
wm cBankax (CanlluH 2.1.7.1322-03, 2003). Ha Ttakux oOBEKTaX MPOUCXOAMUT IMPOIECC
OHMOJIOTHYECKOTO PA3JIOKEHHs] OPraHUYEeCKOro MaTepuajia OTXOAOB, IPU KOTOPOM BO3MOXHO
oOpa3oBaHue 3HaUYUTENbHOTO KonnyecTBO CHy4 (B aHa’pOOHBIX YCIOBUSX), TMOKCHIA YIIIEpoaa
(CO2) OHOreHHOTO MPOUCXOKICHHS W HE3HAYMTEIHHOIO KOJHUYECTBO HEKOTOPBIX JAPYIHX
napHukoBbIX razoB (I1I). Beigensrommiics MeTaH MOKHO COOMpPATh U CXKHUTATh JJIS MOJTY4IEHUs
SHEpPruu W TeIla, ofHako B Poccum Takue MPOEKTHI HE MOIYYWIH JIOCTaTOYHOIO
pacnipoctpanenus. Boiopocsl CO2, BBIAETAIOMIETOCS MPU Pa3IOKEHUH OPTaHUKU MPUPOIHOTO
MPOUCXOXKICHUS, HE YUUTHIBAIOTCS MPU OIleHKe BbIOpocoB [1I" aHTpOmoreHHOro mpoucxoxaeHusl.
Jns BBINOJIHEHHWS] MOHMTOpPMHTA HCHOJIb3oBayicss «Merod 3aTyXaHusi MEpPBOTO MOPSAKa»
(MI'DHUK, 2006), amanTupoBaHHBIN MHOH ISl POCCUUCKUX YCIOBHI. DTOT yCIOXHEHHBIM METOT
pacdera Y4YHTBIBAET, YTO CIIOCOOHBIC K PA3IOKECHHIO OPraHWYECKHE KOMITIOHEHTHI OTXOJOB
MEJUICHHO pasyaratorcsi ¢ obOpazoBanweM CHs Ha TPOTSHIKEHWHM HECKOJIBKUX JACCSITHUIICTHM.
OCHOBHBIMHU UCXOTHBIMH TAHHBIMH, OIIPEISISIFOIIMMHU KOJTn4ecTBO BEIOpocoB 11 sBnsieTcst Macca
U COCTaB OTXOJIOB, & MHTEHCHUBHOCTb WX BBIJEICHUS 3aBUCUT OT KOHCTPYKIMH TOJMIOHOB,
oOpalieHus Ha HUX C OTXOJaMH M KIMMaTudeckux ycioBuil. Beibpoc CHs ompenpemnsuics kak
CyMMa BBIOPOCOB OT OTAENbHbBIX UCTOYHUKOB:

- TBO, ueHTpanu30BaHHO pa3MEIIEHHbIE HA KPYITHBIX KOHTPOJIUPYEMbIX MOJUTOHAX;

- TTIO, pa3menieHHbIE Ha KPYITHBIX KOHTPOJUPYEMBIX MOJIUTOHAX;

- TBO, camocTOsTENEHO pa3MelIeHHbIC HACeIEHUEM Ha HEOOBIINX CBATKAX.

B pacuerax ObuT MCHOJIB30BaH BPEMEHHOHW s JJIs 3aXOpPOHEHHS OoTX0A0B ¢ 1960 roma, 4to
MIPHUBEJIO K OMPEICTICHHBIM CIIOKHOCTSM MPH MOI00PEe UCXOAHBIX TaHHBIX 32 TAKOW JITHTEIHHBIN
cpok. B xayecTBe MCTOYHMKOB MH(GOPMALMU O COBPEMEHHOW CUTYallMH C YAAJIEHUEM OTXOJ0B
OB MCTIOH30BaHBl POCCUNCKUE CTATHCTUUYECKUE JAHHBIE O IIEHTPaTn30BaHHOM BbIBO3e ThO u
3axoponennn TIIO mo Ttumam mnpomemuienHoctd (EMUCC, 2016), a Tak jxe maHHBIE O
JEATETbHOCTH MYCOPOCKHUTATENbHBIX W KOMIIOCTHBIX 3aBOJIOB. VcTopuueckue maHHbIE O
[EeHTpaIn30BaHHOM BbIBo3¢ THBO momydensl u3 mjuteparypsl (AOpamoB u 1p., 1991), ¢
MCIIOJIb30BAHUEM SKCTPANOJIALMH AJIsI OTCYTCTBYIOIIUX JIET. JIJist JAaHHBIX O HELIEHTPAIU30BAHHOM
3axopoHennn ThO u wucropwueckux AaHHBIX O 3axopoHeHHMH TIIO OBITM HMCMOIB30BaHBI
COOCTBEHHBIE SKCIIEPTHBIE OLIEHKM Ha OCHOBaHMU MH(opMarun 00 yaensHoM obpazoBanuu ThO,
YHCIIEHHOCTH HaceneHusi Poccum, WHAEKCaX MPOMBIIUIEHHOIO M  CEJbCKOXO03SHCTBEHHOIO
npousBojcTBa B Poccum, a tak e Hekoropbix Apyrux 3HadueHudl (EMUCC, 2016; HapogHoe
xo3stiictBo PCOCP..., 1970-1990).

Jlis OlleHKH COAEpKaHWsI OPTaHUYECKOTO YIJIepoJla B OTXOJaX OBUTM HCIOJIB30BaHBI Kak
poccHuiickue TaHHbIe TI0 3BOToNHNH PpakimoHHoro coctaBa ThO 1 0 cocTaBe ’TUX KOMIIOHEHTOB
(Mupsslii u 1p., 1985; Cucrep u nip., 2001; Mupnslii u 1p., 2010; Metoauueckue ykazanus, 1989;
W JIp.), TaK U 000OIIeHHbIE 3HAYeHUs, npeiaraeMbie B Metoauke (MIDOUK, 2006) ana TIIO
OTJICBHBIX OTpaciieil MPOMBIIIIICHHOCTH. JIpyrue UCIoIb30BaHHEBIE B pacdeTe mapaMmeTpsl ObLIn
BBIOpaHbl W3 3Ha4YeHMM, mpemiaraembix B metoauke (MI'OUK, 2006), ¢ ydyeToM mpUpOIHBIX
ocoOeHHOCTEH Poccru u mpruMeHsIeMbIX TEXHOJIOTHIA 3aXOPOHEHHSI OTXO/IOB.
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OTx0bl MOTYT SIBJISITHCS. UCTOYHUKAMH pa3nuuHbiX 17 B 3aBUCHMOCTHM OT UX cOCTaBa U OT
METOJIOB OOpamieHusi ¢ HUM, HO BbIOpockl CH4 OT 3axOpoHEHHs TBEPABIX OTXOAOB SIBISIOTCS
HanboJee 3HaYMMbIMU. BIOpOCH! OT 3TOoro uctounuka B 2014 roay cocrapuiu 3 244 toic. T. CHa,
npeBbicuB Ha 72% ypoBeHb 1990 rogma. Bxnaa neHTpalM30BaHHO W HELEHTPAIU30BAHHO
cobupaembix THO, a Tak e TIIO cocraBun 87%, 7% u 6% cOOTBECTBEHHO.

Br16pock! ot 3axoporerus: ThO mocTossHHO yBeTUYMBAIUCH B TEUEHUH BCETO TIEPHOJIa, HECMOTPS
Ha HEKOTOPOE CHUKEHHE YHCIEHHOCTU HacesieHus, U K 2014 r. ux mpupocT MO OTHOIIECHHUIO K
1990r. coctaBun 77%. Boeiopocst CHs ot 3axoponenust TIIO pemoHcTpupoBaiu HeOOJBIION
nocTtostHHbINA pocT ¢ 2001 roga nmocie cHxeHus1, Hauasiierocs B 1995 roay, nocturnys k 2014r.
ypoBHs Ha 17% Beime 1990r., 4To CBA3aHO C YBEIWYEHUEM AKTUBHOCTU MPOMBIILIEHHBIX
MIPOU3BOJICTB M HAKOTUICHHEM OTXOJIOB OT UX JIEATEIHHOCTH. POCT BBIOPOCOB OT ATOT0 UCTOYHUKA
1m0 1995 romga Obul 0OYCIOBIIEH Pa3jOKEHMEM HAKOMHUBIIMXCS paHee OTXOJ0B HECMOTpPS Ha
SKOHOMUYECKUH criaa. Takum o0pa3oM, J0si BBIOPOCOB OT 3aXOPOHEHUS OTXOJIOB B COBOKYITHOM
HanroHaasbHOM BIOpoce Beex [T yBemmuumnace ¢ 1% B 1990 roay 1o 3% B 2014 roay, coctraBuB
npu 3ToM 9 % ot ob1ero Beiopoca CH4 Ha Tepputopun Poccnu (Harmonansneiii noknas.., 2016).
[IpencraBieHHblE MHOIO pE3yJIbTaThl MOHUTOPHHTA OBUIM MPOBENEHBI C HUCIHOJIb30BaHUEM
HOBeHIMX Hay4yHbIX moaxoaoB (MI'DUK, 2006), BkiIt0UalOT BCECTOPOHHMI OXBAT UCTOYHHUKOB
1o Bcel Tepputopuu Poccuu, a Tak e HEMPEPBIBHBIN Psijl CPABHUMBIX €KETOTHBIX HAOII0IeHU
3a mocnennue 25 ner. OCHOBHBIMHM TpoOjemMaMu Npu MOHUTOpHHTre BbiOpocoB III' ciemyer
CUMTATh HETOJIHOTY M HU3KO€ Ka4yeCTBO UCXOAHBIX IaHHBIX 110 OOPaIIEHHIO C OTX0JaMH, IO3TOMY
B JAJIbHEHIIIEM TUIAHUPYETCS] COBEPILIEHCTBOBAHUE OLICHOK IMMYTEM UX JAJIbHEUILIET0 YTOUHEHHUS.
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CITOCOB DPPEKTUBHOI'O YAAJIEHNA TEXHOI'EHHOI'O U3BBITKA CO2 13
ATMOC®EPBHI [IOCPEACTBOM MO/IU®UKAILIMN OBJIAKOB
T'B. Tynaiikoea
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Mockogckast 0611, 141700, T. lonaronpynnsiii, MacTUTYTCKHH TIep, 4.9, tulaik@mail.ru ,

B Hacrosmeil pabore mnpemsaraeTcsi METOA OYHCTKH OOJBIIMX OOBEMOB CBOOOTHOU
atMocdepsl oT n30bITka CO2. CyITHOCTh METO/1a 3aKTF0YaeTCs B oBbImeHus PH 1o yposas 10 —
11 npu BHECEHUHU B €CTECTBEHHOE 00JIAaKO MIETOYHBIX XxuMmudeckux peareHToB (KOH, wim np.),
YTO YBEIMYUT pacTBopuMoctb (CQO2 B Kameiabkax JOXKAS MHOTOKPaTHO  COTJIACHO
npenBaputenbHbIM pacuetam (TymaiikoBa, 2012). MeTon 0CHOBBIBaeTCSl Ha pE3KOM TOBBIIIICHUN
pactBopuMoctu CO2 B BOJIE 3a CUET €€ LIEJI0YHOro pe3epBa Ipu yBeanueHuu PH; 3tu npoueccel
UMEIOT HEJIUHEHHBIM XapaKTep COIJJaCHO KOHCTAHTaM pPABHOBECUS OCHOBHBIX PEaKIIMM.
KoH1eHTpanum ocCHOBHBIX uccormupoBaHHbIXx HOHOB HCO3™ u COs* yBeaumumBatotcs B 10 u 100
pa3 Ha Kaxnayro enuHuily Bospactanus PH, coorBerctBenHo. [Ipu pH = 10 xoHueHTpamnuu
YIOMSIHYTBIX HOHOB COCTaBAT okoJio 3.3 r/m u 1 r/m; mpu pH = 11 B Boge mpu HackleHn: OyeT
33 r/nm u 100 1/ coorBeTcTBeHHO. C IpYroil CTOPOHBI, aHATU3UPYS U3MEHEHUS B 110100Ja4HON
aTMocdepe, MOXHO HaWTH KOHICHTpaNuio yaaaecHHoro u3 armochepsl CO2 u/unu yriepoaa B
HEM, C y4eTOM Toro 4to jos yriepoaa B COz cocrasisier 0.27. PacueTsl moKa3bIBaloT, YTO B CIIOE
ocankoB, Hampumep 10 cm mpu pH = 10, kKOHIEHTpalus YIJIEKUCIOr0 Ta3a IOcie 0K
ymenbmtTes Ha 170 ppm B nmonoGnaynoit atmocdepe Boicotoit 1 km. Ipu pH = 10.3 - ynanutcs
417 ppm CO2, To ecTh 000aYHBII 00BEM BBHICOTOM | KM OYHCTHTCS TOJHOCTHIO; pu pH =
10.8 — HOTHOCTBIO OYUCTUTCS ITOA00IAYHBIN 00OBEM BBEICOTOHN 6 KM.

KoHcTanTel paBHOBeCHs OCHOBHBIX pPEaKIMi TaKOBBI, 4YTO HEOONbIINE KOJIWYECTBA
xuMuuecknx peareHToB (Hampumep KOH) BeIBemyT maccy yriepojaa, Ha TOPSAIKH OOJBIIYO.
Hucconmarus KOH B Boze omuckiBaeTcs cneayonmmu cootHomenusimu: KOH — K™ +OH ™,

H"+OH < H,0 , K, = [H+]- [OH _]; MOJIbHBIC KOHIeHTpamu coeaunennii KOH u OH™ B

pactBope paBHbI. [loatomy 11 nonydenus PH = 10 (To ecTh KOHIIEHTpaLMU HOHOB Bojopoaa 10
19) mago obecreunTs KoHIEHTpamuio noHoB OH™ = 10™ mOCKONBKY KOHCTaHTa AMCCOIHAIIHH
Boael Kw = 10 (mpu T = 20°C). B mpusemeHHOM mpuMmepe, s momydenus pH = 10,
HeoOxoamMas KoruenTparms KOH paHa N =-10" mons/n = 56-107 r/11 ¢ yueToM MONEKyISIpHOTO
Beca. Hanpumep, ecnu BomHOCTH oOnaka coctaBimsier W= 1r M2, 1 00mako uMeer oobeM 1 KM,
npUOIM3UTENEHO TOTpedyeTcs 5.6 Kr MIeJI04Yd, 3TO HE MHOTO JUIsl TPEAnojiaraeMoro
UCIIOJIb30BaHUsl aBUACpPeACTB. IIpencraBicHHBIC 37€Ch OIICHKH OYECHb HNPHOJIMIKEHHBIC, HO
HaTJIsTHBIC; HEOOXOAMMO YUUTHIBATh MPOIIECCHI KOHIeHcanu B ooake (poda, 2006), u ap. s
o6wraroro M0as (pu PH = 5.6) KoHIEeHTpalus yriepoaa B ocaakax maia, 0.85 mr/in. Cunraercs,
YTO CPEIHEr0JI0BOM YPOBEHb OCAJKOB Ha TUIAHETE COCTaBIsiET OKOJIO 1 mMeTpa, B 00beMe ITHX
ocaaxoB 1M° Ha mnomanu 1 M2, ocamkax BeiBeseM 849 r/m® yriaepona npu pH= 10 B. TIpu pH= 11
B OCajKax BeIBeeM 26.5 Kr/m® yriepoaa.

OueHuM BO3MOXKHOCTH JAHHOTO METOJIa B IIpejienax BCeH Hallel IJIaHEeThl, TUIOIA/lb €€
nosepxnoctu 5.1-108 km?. Macca ynanensnoro u3 armocgepsl yriuepoga B 1 M3 ocaaxos (3a rog,
eciu pH = 10.5) cocraBur okono 2.1-10%° kr, s3to cootBercTByer Y = 7.7x10Y kr maccrr COx.
Esxeroslii TexHoreHHbI npupoct CO2 Ha Beeil maHete coctaBisteT okono X = 3.8-10%% kr,
OYEBHJHO, YTO JaHHBIM METOJ| CIOCOOEH ynaauTh W3 arMocdepbl 3Ty maccy X MpH €ro
npuMeHeHHH Haja Tepputopueii Bcero 0.5% = X/Y ot momanyu 3emuun. Jlnst aToro motpedyercs
macca KOH =4.8x10'° kr, 570 He6OIBIIOE KOTMYECTBO MPUMEPHO PAaBHO Macce MPUMEHSEMbIX
XUMHUYECKHX YIOOpEeHUH Ui CeNbCKOro XO3siicTBa B HacTosuiee Bpems. Eciam meron Oyner
npumeneH npu pH = 11 — morpeOyercsa o6paborka Tonpko Haj 0.08 % muomanu miaHeThl
€KEJTHEBHO, WJIM OJTHOKPATHO 7 4acoB B rOJl — Ha BCEW MIIOMIAIN 3EMIIH.
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OCHOBHBIM MPEUMYIIECTBOM MPEIJIAraéMoro METOJa SIBJISICTCS MO3UTHUBHASL PEaKLMs
pacrenwuii (Tulaikova, 2015) Ha ocaaku, Moau(UITMPOBAHHBIE TI0 MPEAIaracMoi 3/1eCh METOTUKE.
YT0OBI MPOBEPHUTH PE3y/IbTAT MOJUBA PACTCHUI MOIU(DHUIIMPOBAHHOK BOIOK B IIOMEICHUH, OBLIN
MOJTYYCHBI aHAJIOTMYHBIC H3MEHEHHsSI B pacTBOpe B cocyze npu pH = 12 3a cueT moBepXHOCTHOU

maddysuun CO; 3a Gombmoe Bpemens t: D ~yL-t, D = 10° cm/cex, L-rmy6una pacTsopa.
®dotorpaduu pacteHuii (puc 1a,0) Ha pa3HBIX CTAAUIX POCTA MOKA3bIBAET YCKOPEHHUE BCXOKECTH
Y YBEIMYCHUE 3€JICHOW MAacChl MPH NOJIHMBE MOIU(PHUIMPOBAHHBIMU OCAIKaMU (B KOPHYHEBOM
SAIIAKE CIpaBa) M0 CPABHCHUIO C KOHTPOJEM B CBETJIOM siuke (cieBa). bosblime KoanyecTBa
CBOOOJHBIX HOHOB YIJepoJa M Kalus IOCTYNalT C PACTBOPOM B IOYBY M OOECIEUHBAIOT
MIOJIE3HYIO TIOJJKOPMKY KOPHEW PACTEHHI YrIIepOIHBIMI HOHAMH, YTO U OTPEICIISIeT YCKOPEHHBIN
POCT pacTeHUH MPU MPUMEHEHUH TAHHOTO METO/IA.

Puc 1a,6. Pacrenus mocne 18 (a) u 30 (0) mHe#l monmuBa COTIACHO MPEAIaraeMoOMy METOIY
(TEeMHBIH SIIKK), B CBETJIOM SIIUKE - Te-XKe PACTEHUS MPH MOJIMBE OOBIYHOI BOJOH.

[IpennaraeMselii METOA UMEET PSII IPYTHX JOCTOMHCTB MCIIOIB30BAHUS 0K/ B KAUECTBE
HOCHTEJISl OYMILAIOLIEr0 peareHTa: KOHTUHYYM MEJNIKHX Kareib o0safaeT 0oJabIIon cyMMapHOH
MOBEPXHOCTHIO JJIsi KOHTaKTa ¢ ra3oM (MO CpaBHEHUIO C IJIOCKOW MOBEPXHOCTHbIO OKeaHa). [lo
CPaBHCHHMIO C OKEaHOM, TJe aHaJOrM4Hble Tporecchl 3axBata (O 3aTpyAHEHBl U3-3a
JUIUTETHLHOTo OypepHOro mnpoliiecca, A0CTOMHCTBOM MOAU(DHUIIMPOBAHHOTO OIS SABIISETCS Majoe
BpeMsl yCTAHOBJICHHSI KOHIICHTPAI[MOHHOTO paBHOBecus mpu pactBopeHun COz B Karuie
BCJICJICTBUE €€ MAJIbIX Pa3MEPOB B CPABHEHUH CO BPEMEHEM €€ MAJCHHSI 10 3EMIIH.

Tak mar 3a @maroM, OYHINAs MOJOONAYHBIA O00BEM MOCPEICTBOM  JTOXKICH,
MOJIU(DHUIIMPOBAHHBIX COTJIACHO JAaHHOMY METOJY, MOXHO YIalsATh W3 arMocdepbl Ooblnne
MaccChl YIJIepoJia B KEJIaeMOM KOJMYECTBE B COOTBETCTBHU C IMPEIBAPUTEILHBIMHU pacueTaMu;
MOXXHO yIaduTh MAacCy €XKEroJHOro TeXHOreHHoro BwiOpoca CQO;. IlpuBenmeHHbie HUPPHI
ONTHUMHUCTUYHBI, OHU TPEOYIOT YTOUYHEHHBIX MOJIENEeH W pPacdeTOB C YYETOM IPOIECCOB B
peaNbHBIX 00JIaKaX M UX TUHAMUKH, a TAK)KEe — HEOOXOAMMBI IKCIIEPUMEHTHI B 00JIaKax.
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KIIMMAT 1 DMUCCHUOHHAS COCTABJIAIOLIAS YIJIEPOAHOI'O LIUKJTIA JIECHBIX
3KOCUCTEM
B.A. Myxun Y, T.K. quaposa V, M.JI. Tumapcxuii @, J.I". 3amonoduuxos >

Y YMncTuryT sKomorun pacrenwuii u xuBoTHBX YpO PAH,

P®, 620144, r. ExatepunoOypr, yi. 8 Mapra, a. 202, victor.mukhin@ipae.uran.ru
2) IHCTUTYT I7106aI5HOTO KIMMATA U KOJIOTHH,
P®, 107258, r. Mocksa, yi. ['mebosckas, a. 206, m.gitarskiy@gmail.com
%) IlenTp no npo6iemMam KOIOTUM U IPOIYKTUBHOCTH jlecoB PAH,
P®, 117485, r. Mocksa, [Tpodcorosnas yi., 1. 84/32¢14, dzamolod@mail.ru
Y MockoBckuii rocyIapcTBeHHEIH yHuBepcHTeT HM. M.B. JIoMoHOCOBA,
P®, 119991, r. MockBa, JIennHckue ropsl, 1.1

Jleca saBnAIOTCS TNOOANBHBIMH  PETyNSITOpaMH Ta30BOro cocTaBa arMmocdepsl W,
COOTBETCTBEHHO, KiIuMaTra 3€MJId, a WX YIJIEpOAHBIH LMK OCHOBBIBaeTcs 1) Ha
BOCCTAaHOBHUTEIHHON KOHBepcuu atMocheproro CO2 B yriaepos OpraHuuecKiuX COSTUHEHUN U 2)
ux mnocienyromen okucautenbHod koHBepcuu B CO». Ecnu mepBblii mpoliecc MpeacTaBisieT
co00i1 CTOKOBYIO, TO BTOPOHl — AMHCCHOHHYIO COCTABJISIIOIIYIO YIJIEPOJHOTO IMKJA JIECHBIX
skocucteM. OCHOBHOH M cHEIM(PHUUECKONW UYEpPTOHl YIJIepoJHOr0 MMKIA JIECHBIX 3KOCHUCTEM
ABJIIETCS HAJIMYUE OONBIIOTO MEIJICHHO peau3yeMoro IpeBecCHOro Iyina yrieponaa. B mecax
Poccun ero o6bpem onenuBaercs B 30 I't u exxeronno on nonomnusercs 240-270 Mt C. IIpumepno
Tako ke oOwveM yriepoaa (255 MT) 3a 3To ke BpeMs MOCTYNaeT B IIEMU Pa3JIOKCHUS C
JPEBECHBIM 1e0pUCOM, ITpH OMOJIECTPYKIIMU KOTOPOTo B atMochepy amutupyercs 214 Mt C—COz
(Kynesipos u np., 2007; 3amonomunkos, 2009). Paznokenue apeBecHOro aedpuca — 3T0 OJUH U3
HanOosiee MacITaOHBIX MPOIECCOB B JiecaXx OOpeaylbHOM 30HBI, a ONPEAENSIomas pojib B HEM
MPUHAUISKAT KCHJIOTPODHBIM Oa3uauoMuIleTaM — €IWHCTBEHHas B Owocdepe rpymnma
OpPTraHU3MOB, CIIOCOOHBIX K Pa3JI0KEHHUIO JTUTHOLEIIIIOIO3HOT0 KOMIUIeKca (3aBap3uH, 3aBap3uHa,
2009; Myxwun, Boponun, 2007). I'.A. 3aBap3un (2006) xapakTepu3yeT Jieca Kak IPEBECHO-
MUIEIUATBHBIE YKOCUCTEMBI, MOAYEPKUBAs TEM CaMbIM, HCKIIOYHUTEIBHYIO POJb JPEBECHBIX
pacTeHuii ¥ rpubOB B UX YTIIEPOIHOM IIUKJIE.

DOMHUCCHOHHAS COCTABIIAIONIAS YIIIEPOAHOTO LUKJIA JIECHBIX SKOCUCTEM SIBJISIETCS YaCThIO
OMOTHYECKOTO0 MEXaHM3Ma PETYISIIIMYA Ta30BOT0 COCTaBa aTMOC(EpPhI U KIIMMaTa, B TOKE BpeMs,
KaK CBUJCTEIHCTBYIOT PE3yJbTaThl HAIUX 3KO(PHU3UOIOTHYECKUX padOT, OHA YYBCTBUTEIbHA K
knmuMaTuueckuMm — u3MeHeHusiM. Tak, COz-3MHcCHOHHAasT aKTUBHOCTh TPUOOB, SBISAIOIIASCS
mokaszatrejleM HMX  YIrJepoJg  KOHBEPCHOHHOW  aKTMBHOCTH, OOHapy)XHMBAaeT  CHJIBbHYIO
noJIOXKUTENBHYIO CB3b (I = 0.84—0.96) ¢ temneparypoii B aumanazone 10—30°C. Ypenuuenue
temneparypbl ¢ 10 1o 20°C BbI3BIBAaET MPONOPLUOHAIBHBIN — B 2 pa3a — pocT 3MHCCHUOHHOU
akTUBHOCTH, a ¢ 20 1o 30°C — B 3 paza. CBoero temnepatypHoro Mmakcumyma CO2-3MUCCUOHHAS
aKTUBHOCTH rpuOoB gocturaet mpu 30—35°C.

Kcunorpodusie rpubbl 370 oMOpOGUIBI — OpPraHU3MBbI, MOTYYaIONIUe BIary ¢ 0CaaKaMHu
(3aBap3un, 3aBap3mHa, 2009) — u a1 ux CO2-d>MUCCHOHHOW aKTUBHOCTH XapaKTepHa
MOJIOKUTENbHAS JTMHEWHAs! CBA3b C BIAXKHOCTHIO. [Ipu paBHBIX TemiiepaTypHbIX ycioBusax COg-
OMHUCCHOHHAS AaKTUBHOCTH TPSIMO TMPOMOPIMOHANIBHA BIAKHOCTH: BO3pacTacT BABOE IIpHU
MOBBIIEHUH Ha Kaxkabie 10% BITIOTH 10 TOCTWKEHUA MakcuMyMa npu 5S5—70% OTHOCUTENBHOMN
BIaKHOCTH. CQO2-3MHUCCHOHHASsT aKTUBHOCTH, BIIAXXHOCTb, CTENEHb IECTPYKIUU IPEBECHOTO
nebpuca CBsI3aHbl MOJIOKUTEIBHBIMU OOpPAaTHBIMU CBSI3IMU U 3TO TNPUAAET MHUKOT€HHOMY
Pa3I0KEHUIO JPEBECHHBI XapaKTep CaMO YCKOPSIOILIETocs Mpolecca, CTa0MIN3UPYIOLIETocs MpH
Biaxuoctu 55—70% (Myxun u ap., 2015).

Brnaxxnocts He TONBKO ompenenser ypoBeHb CO2-DMHUCCHOHHOW aKTUBHOCTH, HO M €€
YYBCTBUTEJIHHOCTD K TeMIIEpaTypHbIM u3MeHeHusM. [1pu Huskoit Bnaxxknoctu (40%) noBbllieHne
temneparypbl ¢ 10 no 20°C He BbI3bIBaeT ycuieHust amuccuu COz, Torga Kak IpPHU BBICOKOMU
BiaxxHocTH (70%) 310 BeneT Kk 6ojiee ueM ABYKPAaTHOMY YBEIMUYEHUIO YMUCCHOHHOMN aKTUBHOCTHU
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— B 2.4 paza. B unrepBane 20—-30°C accumerpuuHOoCTh TemneparypHoil peakuuu COq-
SMUCCHOHHON aKTMBHOCTH B 3aBHCHUMOCTH OT BJIQ)XKHOCTH OTCYTCTBYET: W MpPH HHU3KOH, U HpHU
BBICOKOM BJIaKHOCTH BO3pacTaeT B 3 pasa.

Pe3tomupys BbIle U3T0KEHHOE, MBI MOXEM, BO-TIEPBbIX, CKa3aTbh, YTO TEMIIEpPATypa ITO
ocHOBHOH npeaukTop CO2-3MHCCHOHHOM aKTUBHOCTH KCUIIOTPO(MHBIX I'PUOOB M COOTBETCTBEHHO
SMUCCHOHHOM COCTaBIIAIONIEH YIJIEPOJHOTO LHUKJIIA JIECHBIX 3KOCHUCTEM, TOTJAa KaK BJIaXHOCTb —
KOPPEKTHPYIOLINH (akTop, OCIAONSIONIMNA UM YCHJIMBAIOIIMK BIUSHUE TeMIepaTypHoro. Bo-
BTOpPBIX, YTO KIMMaTU4YeCKHE M3MEHEHHUs OTpa3sTcs Ha SMHUCCHOHHOW COCTaBIIAIOIIEH
YIJIEPOJHOTO LHUKIA JIECHBIX JKOCHCTEM, B YaCTHOCTH, MOBBIIIEHHE TEMIIEPAaTyphl BBHI30BET
anexBatHbId pocT smuccun CO2 B atmocdepy. 1o Hammm onenkam (Myxus u ap., 2010), npu
MOBBIIICHUH TeMIIepaTyphl Ha OJUH Tpaayc npupocT smuccuu CO2 OT pas3sioKeHUs JPEeBECHOTO
nebpuca B ecax Poccuu cocraBut nopsigka 90 Mt/rop.

Knumarndeckue pakTopsl He TOIBKO ONMPEEIISAIOT YIIIepo]] KOHBEPCHOHHYIO aKTUBHOCTD
rpuOOB-IECTPYKTOPOB, HO U KA4YE€CTBEHHbIC, KOJMYECTBEHHBIC XapaKTEPUCTHKU TPUOHBIX
COOOIIECTB, M C 3TUM CBSI3aHO CYIIECTBOBAaHME UX KJIMMATHYECKUX BapUAHTOB, KIMMATHUIIOB, B
YaCTHOCTH IIMPOTHBIX, MPUYPOUEHHBIX K JiecaM pa3IM4HOI0 30HAJIBHOTO craryca. Tak, B
30HAJIBHOM criekTpe 3amagHoit CubupH YeThlpe MUPOTHBIX KIMMAaTUIa KCHIIOTPHHBIX TPUOOB:
JIECOTYHJPOBBINA, TICUXpOOOpeanbHBIM (CEeBEpHAsT © CpPEAHsSs Taira), HKHOTACKHBIH W
JecocTenHoW. B cBoOw ouepenb, OHUM OOBEOMHSAIOTCA B JBa OoJjiee KPYNHBIX: OOpeasbHO-
cyOapKkTHUecKui (BKJIIOYACT JICCOTYHAPOBBIH H TICUXPOOOpEaTbHbIM  KIMMATHIIHI) u
Ccy00OpeallbHO-TIECOCTEITHOM, BKIIIOYAIONINI OKHOTACKHBIA H  JIECOCTEITHON  KIIMMATHUIIBI
(Myxun, 1993). Jla#HBIA CHEKTp KIMMATUIIOB JI€JAET SMHUCCHOHHYIO COCTaBJISIFOIIYIO
YIJIIEPOAHOIO MKIIA JIECHBIX 3KocucTeM CeBepHoil EBpa3uu npeananTupoBaHHON K M3MEHEHUIO
KJIUMaTa JI000i HalpaBJIEHHOCTH: MMOXOJI0JaHie — OTEIIEHUE, TYMUITHOCTh — apUJAHOCTb.

Pabota BeimonaenHa npu nozjaepxkke PODU (mpoekt Ne 15-04-06881) u [Ipesuauyma YpO
PAH (mpoext Ne 15-12-4-27).
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PE3VJIbTATBI MOHUTOPUHI'A [IOTOKOB TEIIJIA, BJIAT'Y 1 CO2 HA CIUIOIIHOM
BBIPYBKE B IOI'O-3ATIAJTHON YACTU BAJIJAVICKOM BO3BBIIIIEHHOCTH
B.B. Mamxun®, B.K. Asunos", A.C. Baiibap? JI.I. Heanos®, A.B. Onvues?, FO.A. Kypbamosa®

1 HNucturyT npobiem sxonoruu u 3Boonnu uM. A.H. CeeprioBa PAH,
P®, 119071, r. Mockga, JIenunckwuii mp., a1.33, vadimmamkin@gmail.com

2) MocKoBCKHii rocylapcTBeHHBIH yHEBepcuTeT nMenn M.B.Jlomonocosa, P, 119991, r.
Mockaga, yi. JIlennnckue ['opsl, 1.1

BripyOKu nieca B €cTeCTBEHHBIX JIECHBIX AKOCHUCTEMAaX, IPUBOIAT K U3MEHEHUIO0 OOMEHHBIX
(6noreoxumuueckux onoreodusuueckux) mporeccon (IPCC 2013, Carlson, Groot 1997, Williams
et al 2013), oka3pIBalOT 3HAYMTEIIPHOE BIMSHHE HAa MOTOKU SHEPIHH, BJIATK W yriaepoja u
BO3/ICUCTBYS TEM CaMbIM Ha KJIMMaTHYECKYIO CHcTeMy. B mocneanue roapl uccieioBaHus 3HEpro-
u Maccooomena (3MO), B OCHOBHOM NMPOBOJAWINCH B HEHAPYIICHHBIX JIECHBIX DKOCHCTEMax, B
CBSI3U C YeM  CYIIECTBYET HEAOCTATOK MH(OpMAIMKM O MOTOKaX TerJja, BIard U yriepojaa B
AHTPONOTEHHO-U3MEHEHHBIX JIECHBIX HKOCHCTEMax, 0COOEHHO i TeppuTopun Poccun.

B 3apy0OexxHolt muTepaType BCTpedaeTcs psijl HCCIeA0BaHN, OCHOBAHHBIX HA TIOy4YEeHUHT
OILICHOK IMOTOKOB TEIlJia, BJIArM M Yrjepoja Ha OCHOBE MYJIbCAIIMOHHOTO METOAa ISl JIECHBIX
HKOCHUCTEM, MOJBEPIIINXCS CIUIOIIHOW BBIPYOKE M PACMHOJIO0KEHHBIX B PA3IMYHBIX MPHPOIHO-
KauMartndeckux ycmousx. (Amiro et. al, 2006; Kowalski et. al, 2003; Rodrigues A., 2011).
Ouenkn kKoMnoHeHTOB OMO i1 aHTPONOI€HHO-HAPYLIEHHBIX SKOCHUCTEM HOKHOM Tairu
MPAKTUYECKH OTCYTCTBYIOT.

Lenb TaHHOTO MCCIIEOBAHUS COCTOsIA B MoiydyeHre oleHok OMO CriourHoi BIpyOKH
HAa OCHOBE HEMPEPHIBHBIX IMYJIbCAMOHHBIX U MHUKPOKIMMATUYECKUX H3MEPEHUH B TEUYEHUU
BETeTAIlMOHHOTO Ce30Ha (arpenb-oKTsA0ph). B kauecTBe 0ObeKkTa McciaeqoBaHus ObUIa BhIOpaHa
BBIPYOKa TUIOIAABI0 OKOJIO 4.5 ra, pacnoyioKeHHas Ha 1oro-3anaze Bangaiickoli BO3BBIIIIEHHOCTH,
B 30HE I0YKHO-TA&XKHbIX JIecOoB. [yl ocyliecTBIeHNs 3KCIIEpUMeEHTa B Havasue amnpens 2016 rona
ObL1a yCTaHOBJICHA MMOPTATUBHAS MayTa BHICOTOH 3 M, ¢ pa3MeUIEHHBIMU Ha Hel, mprubopaMu AJist
NyJIbCALMOHHBIX M MHKpOMETeoposornyecknx wusmepenuit. Ilpubopnas 6aza Bximouana
akycruueckuii anemometp Gill WindMaster Pro (Gill Instruments Limited, UK), razoananuzarop
otkpeitoro tuna LI-7500A (LI-COR Inc., USA), aBromartudeckyto meteoctanimio WXT520
(Vaisala, Finland), 4-x xommonentusiii paguomerp NRO1 (Hukseflux, Nederlands), marumx
¢dorocunTeTnuecku aktuBHOM paauaru LI-190SB (LI-COR Inc., USA), naTunku noroka Teria
B mouBe HFPO1SC (Hukseflux, Nederlands) u pediekromerpsr CS655 (Campbell Scientific Inc.,
USA) ans onpenelieHus TeMIepaTypsl 1 00EMHOTO BIIArocoJIepKaHus MOYBbl B BepxHeM 10-Tu
CaHTUMETPOBOM cjoe. JlaHHbIE NyIbCAI[MOHHBIX W3MEPEHUNH COOUpAUCh C MOMOUIBIO
perucrparopa JNaHHBIX Ta3oaHanu3aTopa ¢ dactoroil 10 I'm, a maHHBIE MUKPOKIMMATHYECKUX
usMepenunii Ha peructpatop aanueix CR3000 (Campbell Scientific Inc., USA) ¢ gactoroii 0.1 I'm.

Pacuér motoxkoB mpousBoamwics ans  30-MHHYTHBIX MHTEPBAJOB C IOMOIIbIO
nporpamMuoro obecredenus Eddy Pro ¢ mpumenennem Bcex HeoOXOAMMBIX Koppekiuii. [Tocte
pacuéra JaHHBIE HE COOTBETCBYIOUIME KPUTEPUSM KauecTBa, IOJYYEHHBIE IPH YCIOBUSX
cnabopa3BuToil TypOyJIeHTHOCTH (AuHamMudeckas ckopocTh MeHee 0,086 M/c), a Takke
coOpaHHBIE B YCIIOBHSX 0Opa3oBaHMs pPOCHI, TyMaHa W BBINAJEHUS OCAIKOB ObUIM YIAJICHBI.
3arnoiHeHue MPOIyCKOB, PACYET SKOCUCTEMHOTO AbIXaHMsI U 00IIel MepBUYHON MPOIYKIIMH Py
nomon oHnaiiH-uHcTpyMeHnTa ReddyProc, ocnoBanHoro Ha meroze (Reichstein et al., 2005).

[Torogneie  ycnmoBHsi TepuoAa M3MEPEHUM  XapaKTEPHU30BAINCH  3HAUYMTEIBHOM
U3MEHYMBOCTHI0. CpeHsist cyTouHas Temreparypa BapbupoBana ot 1.3 o 18.6 °C BecHoii, ot 7.2
110 23.8°C B netune Mecsanpl 1 oT -1.7 1o 15.8 °C ocenpro. HanOosipimas HHTEHCUBHOCTD OCAIKOB
Ha0Jr01a1ach JIETOM, HO B II€JIOM OCaJIK/ ObLIM PAaBHOMEPHO PACIpE/ICiICHbI B TEUCHUH MEpHOa
HU3MEPEHHH, YTO 00ECTIEYIIIO TOCTATOYHOE YBIQKHEHUE BEpXHUX TOpHU30HTOB mouBkI (0.34-0.48
m3M®). Cymma ocankos 3a mepuon u3MepeHus cocTaBuna 459 mm. CymmapHas paguaius
n3MeHsiachk ot 0.5 1o 26.6 MI[>K~M'2 B JIEHb, a paJuaImoHHbIi Oamanc ot -0.8 mo 12.8 Mﬂ}K‘M'Z B
neHb. MakcuMaibHbIe 3HAUCHUS OBUTH OTMEUYEHBI B HIOHE, 8 MUHUMAJIbHBIC - B OKTIOpe. Anb0eo
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MOBEPXHOCTH BBIPYOKH M3MEHsIOCh OT 15 10 30% B 11e10M yBENWYHMBAsCh B TCUCHHUH MEPHOJA
m3Mepennii. CpemHsas ckopocTh BeTpa (Ha 0.5 9 ocpeqHeHHMH) He mpeBbImamd 4 m-c™.
[Ipeobnananu BeTpa I0)KHOTO HaNpaBJieHus. JJluHaMuyeckast CKOpocTb B cpeiHeM coctasuia 0.15
m-cl,

TypOynentHslii moTok Temia BapeupoBai oT -0.9 (ampenb u OKTAOps) 10 7.6 (UIOHB)
MJx-M2 B JIeHb. 3aTpaThl TeIIa Ha ABANOTPAHCIHPALHIO cOCTaBILN 0T 0.9 (OKTA6pH) 10 8.9
(monb) MJIx-M? B neHb. OtHomenue boysna u3Mensnock ot 0.2 10 2.3 B BECEHHHE MECSIIbI,
JIETOM CHUJKAJIOCh, HaXOAsCh B y3koM auarnazoHe ot 0.1 mo 0.4, B OTBET Ha pEe3KUMl MPUPOCT
pPacTUTENILHOCTHU B cepellnHe OKTA0ps oTHoueHne boysna yBennuusanock 10 0.8.

CyTouHbIe CYMMBI [TOTOKA yTiiepo/ia ObUIH MOJIOKUTEIbHBIMU B T€YEHUH BCETrO Mepuoja
m3mepennit (ot 0.8 1o 7.2 rC-m?2 B meHp). JIpIxanue u3MeHsI0ch oT 1.6 10 15.3 rC-M? B 11eHb.
BanoBass mepBuuHas MpOAYKIMS - OT 3HAYCHUH, OMM3kux K Hymao 10 10.8 rC-m2 B jicHb.
MakcumanbHble 3HaUY€HUsI TTOTOKOB YIiepoja MPUXOASITCS Ha KOoHel uioisi. Beero 3a mects ¢
MOJIOBUHOW MECSIIEB U3MEPEHUM HETTO-IKOCUCTEMHBI OOMEH B CpeHEM cocTaBmiI 3.3 rCm? B
JICHb.

Taxum 06pa3zom, BeIpyOKa Jieca OKa3bIBaeT 3HAUNTEIbHOE BIUSHUE HA TOTOKHU TEIjia Bjaru
u yrinepona. COOTHOIIEHHE 3aTpaT TeIula Ha TypOYJIEHTHBIH TeriooOMeH ¢ aTMocdepoil u
CyMMapHO€ HCIapeHHe Ha BbIpyOke 1-ro roga BO MHOIOM ONIpeIeNsieTcs BO300HOBIIEHHEM
pPacCTUTENHLHOTO MOKpPOBa. B TedeHue mepBOro roja 3apacTaHUs CIUIONIHAS BHIpYOKa SIBIISETCS
MCTOYHUKOM JIMOKCHUA YTIepoaa JUisi aTMOC(epHhI.
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MOHUTOPUHI" BUOTEOXUMHNYECKHNX [TUKJIOB B FOXXHO-TAEXXHBIX
DKOCHUCTEMAX EBPOIIEHCKON YACTU PO
I0.A. Kypbamosa, A.B. Bapraeun, B.K. Asunos, /JI.I". Hsanos, O.A. Kypuuesa, B.B. Mamkun

HNuctutyT npobsiem sxonorun u sBoonuu uM. A.H. CeBeprioBa PAH,
P®, 119071, r. Mockga, JIenunckuii mp., a. 33, kurbatova.j@gmail.com

MOHHUTOPUHT MapaMeTPOB OCHOBHBIX OMOr€OXMMHMYECKHUX LMKJIOB — BOJABI M TUOKCHAA
yriepoja B IOCJIETHHE TO/bl HAXOAUTCS B IIEHTPE BHUMAaHUS Hay4yHOro coobOmectBa. B 90-bie
rr. XX B. Ha OCHOBE MeToJ1a TypOyneHTHBIX mynbcaruii (bypoa u ap., 2016) 6111 chopmupoBaHb
pErMoHaNIbHBIE CETH KOJIOrO-KIMMATHUECKUX CTAHIUM, OCYIIECTBISIOMIMX HA OCHOBE €IMHOM
METOJMKH HENPEpPbIBHBIE KPYIJIOrOJUYHbIE U3MEPEHUI 0OMEHHBIX aTMOC(HEPHO-IKOCUCTEMHBIX
IOTOKOB 3Hepruu M BemecTBa (Boabl U COz), KOTOpbIE B HACTOsAIIEe BpeMs OOBEIUHEHBI B
equayo cetb FLUXNET. Ha tepputopuu PO B HacTosiee Bpemst o100HOTO poia HaOMOAeHUS
HE CTaHJapTU3MPOBAHBI U TNPOBOAATCS B OCHOBHOM B paMKaX HAayYHBIX HPOEKTOB M HOCST
KPaTKOBPEMEHHBIN XapakTep.

C 1998 r. Ha Ttepputopun LleHTpanbHO-JIeCHOrO rocyJapCTBEHHOTO HPUPOAHOIO
ouocheproro 3amoBegHuka (TBepckas 00J1.) B I0KHO-TACKHBIX IKOCHUCTEMAaX KOJUICKTHBOM
Jlaboparopuu Ouoreonenonorun uM. B.H.CykaueBa (UI125 PAH) mpoBonsTcs yHUKaIbHBIC
MHOTOJIETHUE SKOJIOro-KIuMaTHueckue uccieaopanus. HaOmioneHus ObUIM HavaThl B paMKax
mexxayHapoanoro npoekra EUROSIBERIAN CARBONFLUX u mpomommkaroTest mpu NOIEPIKKe
Poccuiickux HayuyHbix (onzoB. B Hacrosiee BpeMs KOMIUIEKCHBIE KpPYTJIOTOJWYHbBIE
UCCIIEIOBaHUST OMOT€OXMMHYECKUX IUKIOB M (PaKTOPOB BHEIIHEH cpelbl MPOBOISATCS B TpeX
9KOCUCTeMax 3aloBEJHUKA: Ha BEPXOBOM OOJOTHOM MacCMBe W B €IbHUKAaX C¢arHoBo-
YepHUYHOM M HemopaibHoM. HaOmiomenus 3a morokamu COz Ha SKOCHCTEMHOM YpOBHE
OCpPEIHEHHUs B MOCIEAHHE TO/AbI JOMOJHEHbI PEXUMHBIMU NEPUOTUIECKUMU HAOTIOJCHUSIMH 32
smuccueir u 6amancom COz MeXAy MOBEPXHOCTHIO MOYBHI (TOpda) u arMocdepoit Ha OCHOBE
MeToaa craThdeckux kamep. B 2016 r. Obutn HayaThl UCCIEAOBAHUS Ha CIUIONIHOW BBIPYOKE.
Takum oOpa3om, Ha TeppUTOpHK 3aroBeHUKA ObUla CHOPMHUPOBAHA JIOKAIbHASL CETh HKOJIOTO-
KJIMMaTHYECKUX M3MEPEHUM, TTO3BOJISAIONIAs B TEKYIEM PEXHUME MOJIy4aTh OLEHKU IMapaMeTpoB
0a30BbIX OMOT€OXMMHYECKUX (DYHKIMH B 3aBUCUMOCTH OT METEOpOJIOrHuecKux BeauuuH. CeTb
CTaHIMI B 3amoBEeJHUKE MOXET CIYKUTh MPOTOTUIIOM HAlMOHAJIBLHOM CETH 3KOJOTHYECKHX
CTallMOHAPOB, OCYLIECTBISIONIMX HAOIIOACHHS Ha TOJITOBPEMEHHON OCHOBE.

MHoroneTHUE SKCIIEPUMEHTAIbHbIE HAOIIOCHUS MO3BOJIMIIN MOJYYUTh KyMYJISITUBHBIC
omeHKu (s pasHbix mepuonoB — oT 0.5 waca — mo roma) motokoB COz w BOABI, a TaKke
TEMIEPATYPHO-BIAXKHOCTHBIX PEXUMOB IMOUYBBI U aTMOC(hEphl, IOTOKOB COJIHEYHOW pagualiii,
MIOTOKOB JUIMHHOBOJIHOBO pajinaiiiy, aTMOC(epHOro JaBIeHUs, HAIPABICHHUS U CKOPOCTH BETpa
U JIp. METEOpPOJIOTUYECKUX XapaKTEPUCTHK JJS THUIHUYHBIX FOKHO-TA€KHBIX DKOCHCTEM
EBponeiickoit wactu PO (Kurbatova et al., 2008, 2013 u np.).
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V3YYEHUE JIETHEM DMHUCCHUU METAHA U3 O3EP FOXKHOM TYHJIPBI 3ATIATHOM
CHUBUPU B 2015 N1 2016 TOAAX
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MertaH, OTHOCSIIMICS K MaJbIM Ta30BBIM COCTaBJSIOIIMM COBPEMEHHOW aTtMocdepsl,
SBJISICTCSI OJTHUM W3 OCHOBHBIX MapHUKOBBIX Ta3oB (IPCC, 2013). Cpean Bcex e€CTECTBEHHBIX
UCTOYHHKOB MeTaHa 03€pa 3aHMMAIOT TPEThE MECTO MO BKJIAAy B TJO0AIBHYIO TOAWYHYIO
SIMHCCHI0, KoTopas oneHuBaercs B 10-50 MTCH4 (Anderson et al., 2010).

UccnepoBanust npoxoawiu B Havane utoig 2015 roga u B KOHIIE MIOHS — Hayalle WIS
2016 roma B TazoBckom paitone SImano-HeHenkoro aBTOHOMHOTO OKpyra (IpupoHasi 0I30Ha
10)KHOU TYHZpHI). B 2015 roay Obuto caenano 3 n3MepeHus: MOBEPXHOCTHOM MJIOTHOCTH TTOTOKA
merana (ITTITIM) Ha o3epe JIensHOM (TepMOKapCTOBOE 03€po IUIOMAnbi0 ~91400 M? ¢ MaMCTHIM
nHoM) M 4 usMmepenus Ha osepe IlTuube (BHYTpuGOJIOTHOE 03epo IUomanpio <5100 m? ¢
carnporenbio Ha aHe). B 2016 roay Ha o3epe JleasHom ObL10 cuenano 48 usmepenwii, Ha [Itnapem
— 16, Ha BHyTpHOOIIOTHOM 03¢epe CBeta — 16 m3MepeHuit u Ha o3epe 3aralouHOE JISTHUKOBOTO
MPOUCXOXKIACHUSA — 23 U3MEPEHHUS.

W3mepeHusi MpoOBOAMIIMCH CTaTUYECKUM KamepHbIM MetozoMm (I'maronmeB u ap, 2010).
Bpewms axcrioszuium coctanisiio 30 MHHYT, 32 KOTOpPBIE 0TOUpanoch 4 mpoObl KAMEPHOTO BO3/TyXa.
[IpoObl BO3IyXa MOMENIATUCh B T€PMETUYHBIC CTEKISIHHbIE (IakoHbl. B Kaxaol ToOUKe
U3MEpEHMI TaKXkKe OINpelessUINCh TeMIIepaTypa Ha IOBEpXHOCTH 03€pa U Ha JIHE (TepMOAATUMKU
«Thermochron» DS 1922L, Maxim Integrated, CIIIA), ckopocTh BeTpa y MOBEPXHOCTH 03€pa,
TEeMIIepaTypa Bo3ayxa U aTMocdepHoe aaBienue (mopratuBHas mereoctanius Skywatch GEOS
N11, JDC Electronic SA, lseiinapus), riayouHa o3epa. KoHueHTpanuu MeTana B K0 mpoode
OTIPENIETISUTUCH B TPEXKPATHON MOBTOPHOCTH Ha razoBoM xpomatorpade Kpucramn 5000.2 (3A0
Xpomarsk, r. Homxkap-Ona) ¢ MIaMEeHHO-MOHHM3ALMOHHBIM JeTeKTOpoM. 3Hauenust ITTITIM
PacCUMTHIBAIUCH METOJIOM JIMHEHHOM perpeccuu ¢ BecaMu JUIsl MOJOXKHUTENbHBIX 3HAYEHUH U
HEJIMHEHHON I oTpuuarenbHbix 3HadeHud (I'marones u ap, 2010). Taxxe B 2016 romy
MIPOBOJIMITUCH UCCIIEIOBAHMS BECEHHETo BhIOpoca MeTaHa u3 03&p Jlensnoe u [Ituune (KpuBenok
u ap., 2016).

Cormacao 0000ménnbpM 3a 2015 w 2016 roasl pesynwsraTam, 3HaveHus [ITITIM
cocraBisatoT (I kBaptuns/mMenuana/lll kBapTuib): mist TepmokapctoBoro osepa 0.40/0.61/1.06
mMrCHs-m2uac™, nns nemxankosoro o3epa 0.63/0.79/1.55 mrCHa-M2-uac™, s BHYTpHOOTOTHBIX
03ép 0.28/1.12/1.53 MmrCHa-m2uac™,

[To meromonoruu «crangaptHor moaenu» (I'marones, 2008) paccumrtana auddys3Has
smuccust Metana u3 03€p Jlensgnoe u Iltuune 3a neranii nepuoz 2016 rona. Anddysusiii motok 3a
BpeMsl JIETHErO nepurosa Ha o3epe JlensHom oneHuBaercss Hamu B 153.0 Kr MeTaHa, BECEHHMI
BeIOpoc — 10.8 xr merana. s o3epa IITuube cOOTBETCTBYIOIIME 3HAYCHUS OLIEHUBAIOTCA B 3.9
kr= 1 0.8 kr merana. Takum oOpazom, 6e3 yuéra BeCEHHEr0 BBIOpOCa 3HAYCHHE OOIIEro10BOMH
AMHUCCHM MeTaHa JUIs o3epa JleassHoro okasbIBaeTCs 3aHMKEHO Ha 6.6 %, a uid o3epa Iltuubero —
Ha 17.0 %.

HccnenoBanue NpoBEIEHO NpU YAaCTMYHOM mnoxanepxke rpanta PODU 16-35-00097
«O11eHKa MOTOKa MeTaHa U3 03€P FKHOU TYHAPHI 3amannoi Cudupmy.
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OLEHKA MAKCUMAIJIBHO BO3MOXHOI'O BEPTUKAJIbBHOI'O IIOTOKA METAHA
HA YCTb-TIOXXET'CKOM BOJIOTE C IIOMOIIBIO JIOTUCTUYECKOM KPUBOH 110
JIAHHBIM 3A BETETAILITMOHHBIN ITEPUO/] 2012-2013 IT.

JL.3. Jlanuna®, O.4. Muxaiinoe?

YO1nen marematuxu Komu HI[ VpO PAH, ? Uncturyt 6uonorun Komu HI Ypo PAH

P®, 167982, r. CoikThiBKap, yi1. KommyHucTHueckas, 1.24, lapina@dm.komisc.ru

bonora sBnsitoTcss ogHUM K3 HanOojiee Ba)KHBIX MCTOYHUKOB aTMOC(HEpPHOro MeETaHa,
o0yciaBnuBasi 3HaYMMYIO 4acTh €ro rio0aqbHON 3MUCCHH. JIOCTaTOUYHO HMIMPOKO MPUHSATO, YTO
MOTOK METaHa 3aBUCHUT OT TE€MIEpaTypbl MOYBbHI MO MPOCTON AKCIIOHEHIIMAIHLHOW 3aBUCUMOCTHU
(MuxaiinoB u 1p.,2015). OnHako, Ha MOTOK METaHa BIUSET HE TOJBKO TEMIEpaTypa IOYBHI
(Jlariuna, Y cnenckuid, 2016). B nanHo# paboTe nemaeTcs MONbITKA UCTIOIb30BaTh JIOTHCTHYECKYIO
KPHUBYIO JUIS ONUCAHUS 3aBUCHMOCTH ITOTOKA METaHa OT TeMIepaTypbl Ho4YBbl. OAMH U3 CIOCOO0B
ydeTa TeMIlepaTypHOro (akTopa B SMUCCHM MeTaHa Ha IJI00aJbHOM YpPOBHE MPEAJIOKEHO B
pabore (I'maromeB u nap., 2015). IlpeacraBieHHble TaM PUCYHKHM IO JAQHHBIM pa3HBIX
UcclieIoBaTeNeil B pa3HbIX pernoHax MUpa MOKa3bIBalOT, YTO XapaKTep 3aBUCUMOCTH MPOAYKIIUN
METaHa M TEMIIepaTypbl HOCUT HEJIMHEHHBII W HEMOHOTOHHBIN Xapakrep. Kpome Toro,
YUUTHIBasl, YTO TMPOM3BOAHAS SKCIIOHEHTHl MPOMO