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ILlnan padooThI

Koebanus kiinuMara

Yrpo3a KiimMara

Co3gaHre MOHATOPHUHIA KJIIMMAaTa
Co3naHrne MOHUTOpUHTA KiuMara B Poccun

A 4910 eciau?




Kojie0anust kimMara v ero npupoaHasi U3MEHYUBOCTh BCeraa
OKa3bIBAJIM CYIIECTBEHHOE BJIUSHUE HA PAa3BUTHE )KU3HU HA
3emiie, a B OCJIefHUE ThICAYEJICTUSA U HA Pa3BUTHE
uuBUIM3anuM. Bo Bropoit mosioBuHe XX BeKa CTAJ0 OYEBUTHO,
YTO 32 CYET AHTPONOTE€HHOI0 BO3/IeCTBHS 001as
KJIMMATHYECKAsl CUTyallusi MEHSIeTCH ropas3ao ObIicTpee, 4YeM B
[peXHNEe BpeMeHa. ITO 00CTOSATEIbCTBO 3aCTABUJIO YUYCHBIX
BCEro MMpa HaANPaBUTh YCUJIUS HA UCCIIEeI0BAHNE TIPUPOAbI
KJAMMATHYECKUX U3MEHECHUH M MX BO3/EMCTBUA HA Ouoc(epy U
o0mecTBo. B 1979-m, a 3arem B 1990 roay moa aruaoii
BcecemupHou MeTeoposiornyeckoi opranusanuu (BMO) npouniu
ABe BcemupHble KIMMaTHYeCKHUE KOH(pepeHU U, KOTOpbIe
3aJ105KMJIA OCHOBY JIJISl IOHUMAHUSA NPOUCXOAAIUX
KJIMMATHYECKUX U3MEHEHUN U IPUHSATHS MAPOBbIM
coodmecrsoM pamouHoii Konsenuuu OOH 1o u3aMeHeHH10
kjaumara (PKUK) u Kuorckoro nporokosia k Heu (1992 rox). He
MeHee Ba)KHbIM cOObITHEM cTasia BcemupHasi koH(epeHIus 110
U3MEHEHU IO KJauMara, npomeamas B Mockse 29 ceHTsaiopa - 3
okTsA0ps 2003 roga. Yuennlie u3 0ojiee yem 30 crpan mupa
00CyIuJIM POoOIeMbl U3MEHEHUS KJIMMATA C Y4€TOM IPUPOTHBIX
U AaHTPONOIreHHbIX (PAKTOPOB, MEPhI 10 AAANTALUN HACEJTCHUA U
IKOHOMHMKH K KJIUMATHYECKUM M3MEHEHHUSAM, ITyTH CHUKECHUSI
AHTPONOIEHHOI'0 BO3/IEMCTBUS HA KIUMATHYECKYIO0 CUCTEMY.



Konen XX Beka mpuHec ¢ cO00i M3MEHEHHUE KJIMMaTa B
MaciTadax Bcel miaHeThl. [loBbicHiiach Temiieparypa
BO3JlyXa Y MOBEPXHOCTH CYIIIH, MOTEIUIENA BOAA B
OKE€aHaXx, a BCJIE]] 3aTe€M yYaCTWIUCh Oypy, HABOAHEHUS, |
3acyXu. MeTeopoJiord BOBpeMsi OOpaTWjii BHUMaHUE HA
TPEBOXKHYIO TEHACHIINIO, U B 1976 rony Bcemupnas
METEOPOJIOTHYECKasi OpraHU3alus cjernana IepBoe
3asiBJICHUE 00 yrpo3e rodaibHOMYy KiuMary, a B 1979-m
yupeawia BceMupHyro KIMMAaTHYECKY IO IPOrpaMMy
(BKII). C 3Toro BpeMeHH Ha4yaJIuCh aKTUBHBIE
UCCJICIOBaHUA KOJIEOaHUM KJIMMara, MoSBUIIUCh MOJIEIH,
OOBSACHSIOIINE TAHHOE SIBJICHHE HE TOJIBKO
€CTECTBEHHBIMM TPUUMHAMU, HO U JIESITEIBHOCTHIO
YeJI0BEKA.

C 1901 mo 2000 rox cpenHsisi ToAoBasi I100albHas
TeMIIeparypa NPU3EMHOTO BO3yxa Bo3pocia Ha 0,6
+0,2°C, ojHaKO BO BpEMEHHU 3TOT IIPOLIECC IIPOTEKA
HepaBHOMEpHO. CIieluaMCcThl BRIACISIOT TPU IIepHUo/Ia
aHOMAaJIbHBIX U3MEHECHUN TEeMIIEpaTyphl: MOTEIICHUE
1910-1945 ronoB, HEOOJIBIIOE OTHOCUTEIBHOE
noxononanue 1946-1975 rogos 1 HanboICEe
MHTEHCHUBHOE ITOTCIICHUE, HAYaBIICECS B 1976 TONY. ..
CaMBIM TEIUIBIM JecATHIeTHEM ObUTH 1990-€ TONBI, @ e
CaMbIM TETUIbIM roioM - 1998-i. [IpaBna, He TUITHUM
OyZIeT MOAYEPKHYTh, UTO MOTEIJICHUE UJIET TOJIHKO B
Tporocdepe, To ecTh B IpejiesiaX HeCKOJIbKUX
KHUJIOMETPOB OT IIOBEPXHOCTH 3E€MJIH, @ B BEPXHUX CIOSIX
aTMocdepnl TeMreparypa CHUKACTCS.




O4eBUIHO, YTO U3MEHEHMS KJIIMMAaTa CEPhE3HO BIUSIOT HA XO3IMCTBEHHYIO
JeSITeIbHOCTh YeJIOBEKAa B CaMbIX Pa3HBIX 00JIACTAX, OT CEIbCKOTO
XO35IMCTBA JI0 YIHEPIETUKU. UETo K1aTh OT MOBBILIEHUS CPEIHETOI0BOMN
TEeMIIEpaTyphl - 3aCYXH, IBUILHBIX Oyph WM, HA00OOPOT, HABOJHCHUN U
MOATOIICHUS TeppuTopuii? UTOOKI clieiaTh MPOTrHO3 BO3MOXKHBIX
IOCJIEICTBYM, HY’KHO B IIEPBYIO OUEPE/Ib pACOIararb TOUHOW U HAJAEKHOM
nHbopMaleit. /[ 3Toro Bo BCeX pa3BUTHIX CTPaHAX CO3JAOTCS CUCTEMBI
MOHHUTOPHUHTA - HEMPEPHIBHOTO CICKEHUS 32 KIIMMATOM. 3aJ1a4a TaKUX
CHUCTEM - COOpaTh U 000OITUTH KIMMATHICCKUE JaHHBIC, OLICHUTh
CEPHE3HOCTh TEKYIMX U3MEHEHHUH U, YTO OUYE€Hb BaXKHO, CBOEBPEMEHHO
JOBECTH MOIYYSHHYIO0 HHPOPMAIHIO JI0 PYKOBOISIIIMX OPraHOB U
0OIIIECTBEHHOCTH.

CopeVennbie KOMULIOTEPBIE L TSEBBITITC TCHST I IV 1 a



B Poccum cuctemy MOHUTOpPUHTA KiMMara pa3BuBaeT MHCTUTYT II00aIbHOTO
xkimmara u sxojoruu (MI'KD) Pocrugpomera u PAH, KoTophIiM pyKOBOIUT
akagemuk FO. A. U3pasns. B MmoHorpaduu "IKoa0rust U KOHTPOJIb COCTOSTHUS
IIPUPOIHOM cpenl”, omybaukoBaHHOM emie B 1979 roay, FO. A. M3pasns yka3bIBaer,
qTO "11J711 MOHUMAHUSI U3MEHEHUM U KOJIeOaHU KiuMara He0OXOIUMBbI JaHHbBIE O
COCTOSIHMM KJIIMMaTUYECKOM CUCTEMBI "'aTMOcdepa - OKeaH - OBEPXHOCTh CYIIH -
kpuocdepa - oOrora" U 0 B3aUMOJEHCTBUU 3JIEMEHTOB 3TOW CUCTEMBI 32
JUTATENBHBIN IEPUOJT BPEMEHH, TO €CTh OCYIIECTBIECHUE KIIMMATUYECKOTO
MoHuTOpuHra". Takoe omnpenesieHre BIICIUIO MOHUTOPUHT KJIIMMAaTa B
CaMOCTOSITEJIbHBIN Pa3AeIl KJIMMATOJIOTHUH, ITOCKOJIILKY OH MPEAIOIaract
MCCJIEJOBAHNE N3MEHECHUH KJIMMaTa B COBOKYITHOCTH CO BCEMH JAPYTUMU
U3MEHEHUSMHU, IPOUCXOSAIIUMHU B IPUPOHON Cpejie, U CIOCOOEH BBISIBUTH
IPENIEIbI, B KOTOPBIX BO3MOYXKHO €€ YCTOMUYUBOE PA3BUTHE.

OcHOBa MOHUTOpPHHTA KJIMMATa - METEOPOJIOTUYECKUE NaHHbIe. HayuHbie
yupexaeHusi Pocruipomera Ha OCHOBE ONIEPATUBHBIX HAOIIOACHU TOTOBSIT
OIOJIETEHU, OTPAKAOIINE U3MEHEHUE CUTYAIUU 32 ONPECICHHbBINA TEPUO/.
Mecsiunblie OroiieTenu "JlaHHble MOHUTOPUHTA KJIMMaTa" Havyallkd BEIXOAUTH B 1984

roay, a B 1997-m nosiBusicst IEPBBIM TOA0BOM OrojIeTeHb "M3MeHeHUs KinMaTa
Poccun.
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J{1s olIeHKK M3MEHEHUH KIMMaTa Ype3BbIlYaliHO Ba)KHBI HAOMIOASHMS MPOIILIBIX
JNECATUIICTUN U CTOJIETUI. 110 OCHOBHBIM KJIMMaTHYE€CKUM IIEPEMEHHBIM -
TeMIIepaType BO3ayXa U aTMOC(HEPHBIM 0CaJIKaM - UCIIOJIb3YIOT JIaHHbIE,
MoJay4YeHHbIE MeTeocTaHusaMu. Hanbomee nyinMHHbBIEC Pkl COACPkKAT CBEACHUS
HaunHas ¢ 1886 roja, a Ha HEKOTOPHIX CTAHIUIX HAOIIOACHUS MPOBOJIUIH CIIIE
paHBIIIE.

IlepBbie MeT€OCTaHIIMU MOABUINCH B Poccuu okomno 250 et Hazall, OHAKO
IJJAHOMEPHOE Pa3BUTHUE UX CETU HAYAJIOCH MOCII€ MPUHATUS IPABUTEIHCTBOM B
utosie 1921 roga "JlekpeTta 006 opraHu3aiiu METEOPOJIOTUYECKOM CITyKObI B
PC®CP". B a3uarckoil 4acTu CTpaHbl PETyJISIPHBIEC HAOIIOAEHUS 3a OTOA0M CTalu
npoBoaUTh no3aHee. K 1936 roay Koan4decTBO AEHCTBYIOMIMX JITUHHOPSTHBIX
ctanuut gocturio 338, a ¢ 1951-ro no konna 1980-x ronoB Ha TEppUTOpPUH
oniBiiero CCCP pabortanu 455 crannuii. K coxxaneHnuto, ceroans B Poccun
COXPAHWINCH JIUIIb 156 cTaHui, re HeNPepbIBHBIEC HAOIIOACHUS BEYTCS B
TEYEHHUE BCETO CTOJICTHSL.

NudpopmanrionHas 6a3a MOHUTOPUHTA KJIMMaTa MOMOJHAETCS TEKYIUMHU TaHHBIMU
Ha OCHOBE exemecssuHbIX Tenerpamm 'KIIMMAT", noctymaromux B
I'ocynapcTBennbii BerancauTenbHbii eHTp (I'BL) PocruapomMera (6a3a maHHBIX
cuctemsl "JIACCO") u Bo Becepoccuiickuili HayYHO-UCCIEA0BATEIBCKU HHCTUTYT
TUAPOMETEOPOJIOTHUECKOM HHPOopMaur-Mex TyHapOAHBIN IIEHTP TaHHBIX -
BHUNT MU-MII/I. YToOsI n306€xKaTh CIydalHBIX OMIMOOK, CBEICHUS U3 000X
HMCTOYHUKOB CPAaBHUBAIOTCS MEXKy COOOH, a TaKXKe C TAaHHBIMU CPOYHBIX
HaOmonenuit (tenerpammsl "CHUHOIT", koTopblie MOChUIAIOTCS KaXIbIE TPU Yaca) U
C uH(popMaIre METeoCTyK0 Ipyrux CTpaH.



Yo xe nmpoucxoauiio ¢ kiaumaroM Poccun Bo BTopoii mojiopuHe XX Beka? OOmias
TEHJCHIIMS Ta )K€, YTO Y HA IUIAHETE B IIEJIOM, - IIOBBIIIIEHUE CPEJHEN TOAOBOU
TeMieparypsl Bo3ayxa. Hanbonee MHTEHCUBHBIN MOJIOKUTEIbHBIN TPEH T ObLIT
ormeueH B [Ipubaiikanbe - 3abatikanbe (3,50C 3a 100 net). buonoru orMeyaror,
YTO TAKUE U3MEHEHUs YK€ OTPA3UIMCh HA YHUKAIBHOU dKOocucTeMe barikana:
yBEJIMYMJIACh 00IIasi Macca IUIAHKTOHA, MTOSIBUJIMCHh BOJAOPOCIH OoJiee
TEIUI0I00MBBIX BUI0B. [ToTemeno takxke B [Ipuamypsbe - [Ipumopbe u B
Cpenneit Cubupu. KpyrHbie MOJIOKUTEIbLHBIE AHOMAJIUM TEMIIEPaTypPhbl
COXPAHSUIMCh B 3TUX PETHOHAX B TeueHue nociaeanux 11-12 ner. Cpennss
TeMmIeparypa 1o Teppuropur Poccuu 0bu1a MakcumaiabHOM B 1995 rony
(oTKJIOHEHHE OT HOpMBI - 1,90C).

M3MeHeHune Kiaumara - Ipoliecc HeoaHOPOoAHbIN. B 1ienom mo Poccun norenieHue
0oJiee 3aMETHO 3UMOM M BECHOM (TPEH]I COCTaBMUI COOTBETCTBEHHO 4,7 u 2,90C 3a
100 net), B TEII0€ BpEMsI TOZa POCT TEMIIeparypshl ciadbee. KpoMe Toro, paiioHbl
MOTEIUICHUS YePEAYIOTCS C pallOHAMU 3aMETHOTO MOXOJIOIaHHS.




Temmeparypa npru3eMHOro BO31yXa, HECOMHEHHO, OCHOBHOM MOKa3aTelb MPOUCXOISIIUX
W3MEHEHUM, HO €CTh U JIpyTasi, UCKIIOUNUTEILHO BaKHAs KIIMMAaTUYECKas IepeMEHHas -
arMocdepHble ocaaku. C HUMHU CBSI3aHbl HABOJHEHUSI, 3aCYXHU, 00JIaYHOCTh, IOTOKH
CKPBITOTO T€IJIa, IPUTOK MPECHOU BOJIbI B OKEaHbI, (POPMUPOBAHKE UIIU PA3PYLICHUE
JIEAOBBIX IIIUTOB U TOPHBIX JIETHUKOB. OJIHAKO U3MEPUTH OCAJKH C BICOKOW TOYHOCTHIO
TPYJAHO, OCOOEHHO T€, UTO BBIMAAAl0T HA aKBaTOpUHU okeaHoB. B mocnennue 50 sert
OTMEYaeTCs TEHICHIMS K YMEHBIIIEHHUIO FOJIOBBIX U CE30HHBIX CYMM OCaJIKOB 110 Poccuu B
1IEJIOM 1 B €€ BOCTOYHBIX peruoHax. Hanbosiee 3aMETHO CHU3WIKNCH OCAJKHA Ha CEBEPO-
BOCTOKE CTpaHbl. A Ha €BPONEHCKON TEPPUTOPUM TTPOCTIEIKUBACTCS Cadast TEHACHIIUS K UX
pocrty.

CoBpeMEHHBIE PaCYETHBIC KITMMAaTUYE€CKUE MOJCIN YUUTHIBAIOT HE TOJIBKO TEMIEpaTypy U
OCaJIK{, HO 1 MHO>KECTBO JIONOJIHUTENIBHBIX TApaMETPOB, B TOM YHCJIE COJICPKAHUE B
arMocdepe yIIIeKUCIIoro ra3a (Toro camoro, KOTopblid 00pasyeTcst Ipyu CrOpaHUM TOIUIMBA U
BbI3bIBACT MapHUKOBBIN 3 (PekT). UTo Oynet, eciam KOHIEHTpaKs YIIIEKUCIOTO raza
BO3pacTeT BaABoe? (s O0NbIIMHCTBA peTHOHOB Poccuu MpOTrHO3 1aeT YMEPEHHbBIN CPpEeTHUN
poct ocaakoB (Ha 10-30%), HO xapakTep UX UBMEHUTCA. B yMEepeHHBIX HIUPOTAX
CeBepHOro noymapus yaiie OyayT HaOIr0aaThCs CUIbHBIC JTUBHU U OOMILHBIE CHETOIAIbI,
a Ha IJIAHETE B IIEJIOM YCHISITCS TEMIEpPaTypHbIE KOHTPACThI M€Ky KOHTUHEHTaMU U
OK€aHaMU, THTEHCUBHEE CTaHyT MyCCOHBI B BocTounol A3uu.




- COBOKYITHOCTh aTMOC(EPHBIX YCIO0BUM (YCIOBUI MOTOBI) 1JI 3aJaHHOTO
reorpauyeckoro paiioHa u 3aJaHHOTO BPEMEHHOr0 MHTepBaia. JJisi XapakTepuCTUKH KJMMara
UCIOJIB3YIOTCSI CTATUCTUYECKUE BEIMYMHBI: CPEIHUE, TUCTIEPCUU, SKCTPEMYMBbI, TIOBTOPSEMOCTH
METEOPOJIOTHUECKUX SBJICHUH U Jap. KirMar Bcero 3eMHOTO 11apa Ha3bIBAIOT II100aIbHBIM.

- CpelIHEeE 3HAYCHNE METEOPOJIOTHUECKON BEIMYMHBI 32 CTaHJAPTHHINM HHTEPBaj BpEeMEHU
(O6azoBbIil iepuo). B HacTosee BpeMs ucnoib3yercs 30-neTHuii 6a30Bbli nepuo - ¢ 1961 mo
1990 rog.

- OTKJIOHCHHUC HCKOTOpOfI MGTGOpOHOFH‘IGCKOﬁ BCJIMYHUHBI OT HOPMBI.

- U3MEHEHUE KIIMMAaTUYECKUX XapaKTEPUCTUK OT OJHOTO UHTEpBAJIa
BPEMEHU K IPyroMmy.

- HAOOp PE3yJAbTATOB METEOPOJOTHUECKUX HAOIIOACHUHN TN HAyYHbIX
aHAJIM30B U PacyeTOB, COOPAHHBIN /111 HEKOTOPHIX CIIPABOYHBIX MJIM MUCCIIEI0BATEIbCKUX 1IETICH.

- KOMIIICKCHBIM aHaJIM3 KauyeCcTBa JaHHBIX, BKIIFOYaCMBIX B MACCHUB.

- OCHOBHOE€ MOHSTHUE TEOPUM Kiiumara. Bkitouaet B ce0s MSITh
MPUPOIHBIX KOMIIOHEHTOB, B KOTOPBIX MPOUCXOJAT MPOIIECCHI, (HOPMUPYIOIINE KIIUMAT:
arMocdepy, OKeaH, KOHTUHEHTHI C BOAHBIMU 00bEKTaMU, Kpuocdepy u OHoTy.

- Bojia B TBep/l0H (paze (jiend, cHer) B armocdepe (obakax), Ha MOpe M Ha CYIIIE.
- )KMBBIC CYIIIECTBA U PACTCHHUS B HEKOTOPOM paiiOHE MIJIM Ha 3¢MHOM IIIape.

(TEHJEHIINS ) - U3BMEHEHHSI METCOPOJIOTUYECKUX BEJIMUUH B Psijiax HAOIIOIESHUIM 32
paccMaTpUBaEMBbIi TIEPUO/I.
- mpsiMast JIMHUSA, HanOoJiee MPUOIKEHHAS K N3MEHCHHUSAM
METEOPOJIOTrNIE€CKON BEJIMUHUHBI 34 PACCMATPUBAECMBbIN TIEPUOT.

- CPEIHSA CKOPOCTh U3MEHEHUSI METEOPOJIOTUYECKON
BEJIMYMHBI (€IMHUIIA U3MEPEHUS I TeMrepaTyphl Bozayxa: oC/Bpems).



« Hamo nmpusHare, 4To 1oka emie He yAaJloCh CO3/1aTh
KJIMMAaTUYECKYI0 MOJEJIb, KOTOPas XOPOIIO ONUChIBAJIa ObI
peaJibHbIE N3MEHECHUS TEMIIEPATYPhl U OCAAKOB. M CBSI3aHO 3TO
HE TOJIBKO C HECOBEPIIICHCTBOM AJITOPUTMOB M TTOJIXOJ0B HJIN
HEIOCTAaTOYHOCTHIO JAHHBIX, HO U C TEM, YTO BCE
aTMOC(EepHbIC IIPOIESCCHl UMEIOT BEPOATHOCTHBIN XapakTep, a
3TO BHOCHUT 3HAUYUTEIBHYIO JIOJIK0 HEOMPEICICHHOCTH B JIHOOBIE
pacueThl. TeM He MeHee 0011asi TCHASHITMS TTI0Ka OCTACTCs
HEM3MEHHOM: KJIMMaT IIPOJI0JKAET TeIIeTh U B Poccun v B
mupe. UMeHHO mo3ToMYy HEOOXOAUMO U AAJIbIIE MPOBOAUTD
TIIATEIbHBIM COMOCTABUTEIBHBIN aHAJIN3 MOJICIIbHBIX 1
SMIIUPUYECKHUX OLIEHOK N3MEHEHUN KJIMMarTa.
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