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K YUTATEIH

Hawa KHura nocslieHa coBpe-
MeHHOMY Knumaty 3emnu. Ha 3Ty Temy B nocneHue rofbl Hanu-
caHo Hemano. M noTomy 3aKoOHOMepeH BONpocC 0 Lieecoobpa3Ho-
CTW HOBOTO K Hell obpaleHus. Npueegem cneayolime apryMmeHThl
B N0/Mb3y HEOOXOAMMOCTY HAaNUCAHUA KHUTU HaMU, KNMMATOoNO-
raMmu, UMeHHO cerofHfA. Bo-nepBbiX, KNMMAT MEHSAETCA, MPUYEM
BECbMa MHTEHCMBHO. [loATBEPXKAEHMEM TOMY CAYXKAT He TOJIbKO
Halln CYyObEKTUBHbIE OLLYLIEHUS, HO M NonydYaeMble Ha becne-
peboiiHON OCHOBe AaHHble HabnwoaeHnin (MOHUTOPUHTA, B TOM
yucne CNyTHUKOBOrO). PacTeT yncno npupoaHbix Katactpod. Msme-
HEHWA 3TU NPOUCXOAAT BOKPYT HAC, B CPE/le, B KOTOPOI Mbl XXUBEM,
a Cne[loBaTeNlbHO, KAaCcalTCA HEMOCPEACTBEHHO KaXXA0ro, Nniias
BO3MOXHOCTM 3aHATb YA0OHYI0 NO3ULMI0 CTOPOHHEro Habnwoaa-
Tena. Belpaxasach A3bIKOM KanutaHa XXernosa, 3[jeck Yy Hac «to-
00Bb C MHTEPECOMY. ..

Bo-BTOpbIX, KAK HUKOTAA, HaCyLULHa 3afa4ya OTbICKaHMUA NMPUYMH
M3MeHeHUN knumata. Ecnu HagexHo YyCTaHOBUTb MeXaHU3MbI,
onpegensouine noBeaeHMe KAMMATUYECKON CUCTEMbI 3eMnu,
MOXHO YCMewHO NPOrHO3MpoBaTh OyAyWKUE M3MEHEHUA KIU-
MaTa, a CO BpeMeHeM, BO3MOXHO, U HanpaBNATb 3TU U3MEHEHUS
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B XeJlaemoe pycno. 3aMaH4MBo? be3ycnoBHO, OQHAKO... ECTb He-
Mano TeM, Bbi3bIBALLMX XUBOW 00LECTBEHHbI MHTEPEC, CBeayY-
LLMMU B KOTOPbIX ce6Aa MHUT BONbWKMHCTBO Ntoaei. [OBOPAT, B ro-
nose Kaxpgoro u3 190 munnmoHoB bpa3unbLeB UMeeTCA CBOW Ba-
pUaHT HenobeguMmon HauuoHanbHoW dyTOoNLHONW cObopHON,
a NtoboW UTanbAHel YBEpPeH, YTO TOJIbKO €My U3BECTEH «CaMbiii
MPaBUAbHbIMY» peUenT NpUroToBaeHua nuuLbl. O NnpuynHax name-
HEHU COBPEMEHHOTO KJInMaTa, KOHEeYHO, BbICKa3biBAlOTCA HE BCE,
HO «CBEXWI B3rAA» Ha npobnemy oOHapoAyT aCTPOHOMbI
M reorpadbl, MaTeMaTUKN U UCTOPUKWN ... YUHOBHUKU U IKCTpPa-
ceHcbl. Ocoboit nbOBLID TeMa NoJsib3yeTca v reonoros. Hecom-
HEHHO, YV KJIMMaTONOroB HeT 3KCK/JK3MBHOro npaea Ha ¢op-
MUpOBaHWe rMnNoTes 0 NPYXMUHaX MEXaHU3MOB, USMEHAILWNX KNKN-
maT. OHaKo BCAKaa runoTtesa [oKHa ObiTb He NpocTo cchopMmy-
JIMPOBaHa, HO U NoJKpenneHa akTaMu 1 pacyetTamu, OHa Takxe
He 0/XXHa BXOAWUTL B MPOTUBOpEYNe C UMELMUMNCA OCHOBAMMU
Knumaronoruu. K coxxaneHuio, cneyuanmucTbl B CMEXHbBIX AUCLUN-
JINHAX, YTO BNOJIHE 0OBACHUMO, KHE AepXKaT PYKY Ha nyabce» no-
CNefHUX U3bICKaHU1 B 00NacTu KAMMATONOTMKU U METEOPONOTUY,
B pe3ynbTare Yero ux «KaCTpoOHOMUYECKaa» Unu «reosiornyeckas»
Teopuun 06A3aTeNbHO YXOAAT KOPHAMU B NoNe AeATelbHOCTU aB-
TOpa, a A/18 NoAKpenieHUa Teopuil BbiIDMpPaKTCA UCKNTIOYNUTENBHO
cornacywouimeca ¢ HUMU JaHHble MOHUTOPUHTA. Mbl YMbILWIEHHO
He NepCcoHUdUUMpPYEM U He U3NnaraeM NofobHbIe Teopuu, NaMATYA
00 onbiTe peBHMX, MOCTAaHOBUBLIKUX 3a0bITh [epocTpara...
B-TpeTbux, Halla KHUra — pe30HaHC Ha «TpyAbl NpaBefHbIe»
MHOIMUX XYPHANUCTOB U AeATene uckycctea. OO ECTBEHHbIN
MHTepec K npobnemMe U3MEHEHWN KNuMaTa NopoxaaeT COOTBET-
cTByloLlee npepnoxeHue. M BOT yxe Ha rpebHe 3TOro nHTepeca
NOABNAETCA HECKOJIbKO (PUNIbMOB-KaTacTpod, a Tenenepegayam
M cTatbsM B neyatHbix CMW HecTb yncna. lNpun 3ToM KBanuuum-
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POBaHHbIE OLEHKU cneLuanucTtoB BOCNPUHUMAKOTCA OYAHUYHO,
6e3 0cobblx 3MOLLMIA, U OCTAKOTCA NOYTU HE3aMEYEeHHbIMU. 3aTo
YeM Hefnenee BbiCKa3blBaeMasd «TeOpua», TEM Bhille aXKUOTaxX
B npecce. [I0OHATHO, 4YTO 34eCh MMaBeHCTBYET NPUHLUMN «AEHLIU He
naxHy™». Ho nogam B Halwewn cTpaHe, TpagULMOHHO NMPUBLIKILUM
NOBEPATbL NeyaTHOMY CJIOBY, TEM CaMblM HAHOCUTCA CEPbE3HEeu-
Wwuni Bped. KTo-To npuHuMaeT Takue nybnmkauum 3a YncTy Mo-
HETY, KTO-TO, HanpoTUB, TEPAET AOBEpPUE U COCTABNALT HeuLe-
NPUATHOE MHEeHMe 00 «y4YeHbIX», HECYLNX HECYCBETHYIO Yyllb,
KTO-TO, 03HAaKOMMBLLKUCL C ABYMA-TPEMA NPOTUBOpEYaLLUMKN Apyr
Npyry Henenuuamu, 1 BOBCe NepecTtaeT MHTepecoBaTbCcs nNpobne-
MoV («MyCTb CHayana OHWU AOrOBOPATCSA Mexay coOoi, a MoTOM
NatT UHTepBbio»). OYeBMAHO TaKXe, YTO NOTOK NOA0OHLIX chne-
KYNATUBHbBIX ONYCOB BeJET K Hen3bexHoMy nafeHuto u 6es Toro
HEBLICOKOIo B POCCUMKM NpecTuXa HayKu U NpoCTO 3HaAHUN.

/N HakoHeL, HecMoTpA Ha 0Oune NOCBALEHHbIX KNKMMaTty nyob-
NUKauum «manoro opmara» (3aMeToK, UHTEPBLIO, CTaTEN U T. A.),
CyWecTByeT ... AeULUT KHUT Ha 3Ty TeMy. IMEHHO KHUT, TaK KaK
moJIbKO 8 hopmame KHU2U MOXHO NMpefocTaBUTb YUTATESI0 He-
06xoauMbIii 00beM MHOPMAL MK U OXBAaTUTb BECb KNYOOK B3au-
MOOEeWCTBMW NpoLeccoB, OKa3biBalWMX BAUAHUE HA KIuUMaT
Hallewn NiaaHeTsl.

PYKOBOACTBYACH BbIlEYNOMAHYTHIMW MOTUBaMMK, B 3TOM KHUTE
Mbl MOCTapanucCb pacckasaTtb «npasAy, TOJIbKO NpaBay U HUYETO
KpoMe npaBfbl» O COBPEMEHHOM Knumare 3eMnu, ABNeHUAX, Pop-
MUPVIOLLUNX KNUMAT, TEHOAEHUNAX €r0 U3MEHEHUA, BNIUAHUU CO-
CTOAAHUA NPUPOOHON Cpefbl HAa pa3finyHble chepbl YETOBEYECKOM
NeATeNbHOCTU, O TOM, Kakum 0bpa3oM cKopee 8ce2o U3MEHUTCH
KNUMaT B Heflanekom OyayuiemM U Kak 3TO OTPa3nuTCs Ha Hallen
NOBCEeLHEBHOMW ¥XWU3HWU. B HEW Bbl He HaWpeTe OVYTbIX CEHCAUUN
M pacCcKasa O HOBbIX (PyHAAMEHTaJibHbIX 3aKOHaX, CPABHUMbIX

2 £
K unrarenw o]



No 3HAYMMOCTU, K NMPUMeEpY, C 3aKOHOM BCEMUPHOTO TATOTEHMUSA.
3aTo y3HaeTe 0 Bexax B pa3BUTUU KIMMATONOrUK, @ TaKKE O MHO-
rmx N0OONbITHLIX haKTaX, CAYYUBLUUXCA HA €e UCTOPUYECKOM
nyTHu.

bnaropgapHocTu

Mbl npu3HaTeNbHbl COTPYAHMKAM [MaBHO reodnsnyeckon ob-
cepsatopuu uM. A. U. BoeinkoBa KaHangaram GusnKo-maremaTu-
yeckux Hayk Hpwuio IagsuHoBuyy O30nuHy u EneHe MBaHoBHe
XnebGHWKOBOIA, CTaBLIMM NEPBbIMU YUTATENAMK U ONaroxenarensb-
HbIMWU KPUTUKAMK Hallen pyKONucCH.

B KHMre Mcnosib30BaHbl MINKOCTPALLMK U3 OTYEeTOB MexnpaBu-
TeNbCTBEHHOW TPYNMbl 3KCNEPTOB NO U3MeHeHUo KnumaTta 2001
n 2007 rr. (http://www.ipce.ch/) n [loknaga 06 ocobeHHOCTAX
knumarta Ha Tepputopuu Poccuinickon Pepepauun 3a 2010 r.
(http://www. meteorf.ru/).




[JIABA [IEPBAA

TOBOPUM «KIUMAT» —
IIOAPASYMEBAEM «IIOTOA»

He OpaHute norogy — ecnu Obl OHa
HEe M3MEeHANach, 1eBATL YeNOBeK U3 ae-
CATU He cmornu Bbl HayaTb HU OAHOrO

pa3rosopa.
@. Xabbapd

Knumar B Mpnangum naymuTenbHbIN,

HO Norofdda €ro FpUﬁHT.
ToHu bamnep

IIOTOOA U KIMMAT: B YEM
PASHUIIA MEXY HUMH

[1aBHO 3aMeyYyeHO: eCIN HYXHO
noaJepXaTb pa3roBop, a TeMy, Kak Ha3No, He HalTU — roBOPHU
0 noroge. BapuaHT 6ecnpourpslilHbIi: Beb BCE MPUCYTCTBYIO-
lLijMe — nunua 3auHTepeCcoBaHHbIE U 10 HEKOTOPOW CTENEeHU CBe-
nyume. B nocnegHue xe rogbl MHTEpecC nojein K faHHoMy dak-
TOpY, B HEMaNON CTeneHun onpeaensaollemMy Hale GbITUE, MHOTO-
KpaTHO YCUJTUJICS, YEMY eCTb BNOJIHE 0OBbEKTUBHbIE MPeAnoChINKH.

Bo-nepBbiX, €lle COBCEM HEAABHO NOrofa BOCMNPUHUMANACH
NIOAbMU KaK OAHHOCTb CBbIlLE, HE 3aBUCALLAA OT UX BOAU U Bbl-
HyXatolas k cebe npucnocabnunearbca. Ho cerofiHs, BO MHOroM
bnarojaps HacTofilLEMY NPOPLIBY B 001aCTAX KOMMbIOTEPHbIX TEX-
HONIOTUIA U CMYTHUKOBBLIX HAabNOAEHWIA, Nepe/, Ye/I0BEYEeCTBOM OT-
KPbINUCb BO3MOMXHOCTU BCECTOPOHHEro WM3y4YeHWs NpOoLLECCOB
¢OpMUPOBAHUA NOTOAbI U KIMMATa, MPUYUH UX U3MEHEHUN, @ TaK-
)Xe B KAKOM-TO CTENEeHU, NYCTb HUYTOXKHO MasNoi, BAMATL HAa 3TU
npouecchl (B KayecTBe npumepa — nNpeoTBpalileHMe 0Ca[KOB
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BO BpeMma nNpa3gHoBaHuAa gHeu ropofa B MockBe u CaHKT-lleTep-
bypre).

Bo-BTOpLIX, p€3KO BO3POC/IO KOJIMYECTBO J1l0Aeu, COBEpLLalo-
LWKUX JanbHUE NOe3aKn — AenoBble, Typuctudeckue n np. K cnosy,
Tonbko B 2010 1 2011 rr. 3apybeXxHble BOSIKW COBEPLININ OKOJO
12 u 14,5 MUNNTMOHOB, COOTBETCTBEHHO, T. €. KaXXObl ABeHaaLla-
Thbi U3 HAWWUX COOTeYeCTBEHHMKOB. Bo n3bexaHue HenpUATHLIX
CIOpPNpPU30B, NyTEeWeCcTBYOWMA J0JIXKEH COOTHECTU CBOMU MNpo-
rpamMmy M 3KUNUPOBKY C OCOOEHHOCTAMU MOTOAHbIX YCOBUMA
B MecTe npebbiBaHuMA.

B-TpeTbux, HaKOMNNEHHAA B X04e uccieqoBaHui nHGopmayus
CBUETeNbCTBYET O TOM, YTO KMMAT MeHaeTcAa, bonee Toro, TeMnb
ero uameHeHus B XX B. Obiin becnpeueneHTHO BbicOKU. MocnegHee
00CTOATENLCTBO CTANO0 NPEAMETOM CEPbE3HON 00eCNOKOEHHOCTH,
U CEerofHA 0 KNuMmarte He paccyXpaeT TONbKOo NeHuBbin. OQHaKo
C COXajlleHneM NpuxXoanTCsa KOHCTaTUpoBaTb AIBHOE HECOOTBET-
CTBME MEX[Y Ba)XHOCTbIO npobnembl (Beab peyb UAET 0 «3/0-
poBbeE» Cpefbl Hallero obuTaHMA!) 1 Ton NEerkoBECHOCTbIO CYX-
NEHWUI, a MOPON HEKOMMNETEHTHOCTbIO, KOTOPLIMU NMPKU 0bCyKe-
HMUKU ee rpewar MHOTrue, B TOM YUCNe U BECbMa COJIMAHbIE N3aHUNA
U TeneKaHanbl.

Becomblil BK/1a[ B «NOAOrpeB» MHTEpeca K JaHHou npobneme
BHeCs10 U «xapkoe neto 2010». YyTb 11 He KaXKablk AeHb MPUHO-
CUN Ha eBpOMNEUCKYI0 TeppUTOpUID Poccuu peKopaHblie TeMmnepa-
Typbl: +38,9 °C — 28 nioHa B BopoHexe; +35,5 °C — 21 uionsa
B Tyne; +38,1 °C — 27 viona B Opne; 28 uiona nan gepxasLlni-
cA C 1981 r. MOCKOBCKWU peKopa — Tenepb OH paBeH +38,2 °C.
A 12 MONA Ha KaJIMbILKOW MeTeoCTaHLUuMn YTTa 3aperncTtpupoBaHa
MaKcmMManbHas 3a Becb nepuof HabnieHni B cTpaHe TeMnepa-
Typa +45,4 °C. B CaHkT-lleTepbypre pekopa YCTOAN, HO OT Xapbl
TpecHyna cTeknsHHas bawHs Mwupa, nopapeHHasa DpaHuyuei
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k 300-neTHemy tobuneto ropoga. HeyauButenbHo, YTO 0 «rNobanb-
HOM NOTEeNnJIEeHUU» B 3TOT Nepuo roBOpunoCsL NOBCIOAY.

MeXxnay TemM cyuTaTh TOT NOYTU ABYXMECAYHBLIN U3HYPAIOLLUN
3HOM 04YEBUAHbIM CBUAETENLCTBOM [J100aNbHOTO NOTEMNEHUSA KNU-
MaTa OCHOBaHWUI He Bonblle, YeM, CKaXeM, 3apaHee 00BbABUTD
4YeMNUOHOM KOMaHay, NnobeauBILYIO B NepBbIX NATU UTpax U3 3a-
NNaHUpoBaHHbIX NaTuaecaTu. lNapagokc? OTHioAL! [leno B ToM,
4TO B 0OMX0o[e NOHATUA «MOroAa» U «KJIMMaT» 3a4acTyi OTOX-
[0EeCTBAAKT, @ 3TO HEBEpPHO. HYyTkL BONLHO nepedpa3npya U3BecT-
HeMllero poccMCKOro cneuunanncTa B 0bnactu reomn3nkm aka-
pemMuka A. C. MOHMHa, MOXXHO onpenennTb KIUMam KakK COBOKYN-
HOCMb BCeX N0200HbIX Ycao8uUl, HAbI0OABLWIUXCA HA KOHKpemHoU
meppumopuu 3a HeKomopbil NPooo/HKUMENbHbIU NPOMEKYMOK
spemMeHu. [1pn 3TOM TaKOU KKOHKPETHOU TEPPUTOPUEN» MOXKET
ObITb Kak oTaensHaa obnacte (K npumepy, Bonoroackas), Tak
n BcA 3anagHaa Cubupb nnu KxkHaa AMEpPUKaE, a TaKXe U Bechb
3eMHON wap. Ho faxe WKONbHUK 3HaeT: X0/NI04HO — Ha ceBepe
U 3UMOM, XKapKO — Ha tore U JIeToM, B TPONMUKAX — 3HOU U JIUBHU,
a B MOJIAPHbIX 30HaX — KPYMblil rof, cHer u nbasl. Mo3Tomy, 06-
CyXaas KNuMmaT OTHOCUTEeNbHO Hebonbloro B rnobanbHOM Mac-
wTabe permoHa, Mbl MOXeM MOIYYUTb JOCTAaTOYHO NOSIHOE npep-
CTaB/IEHWE 0 €ro XapaKTepHbIX YepTax n ocobeHHocTaX. OgHaKo
onuMcaHue MaTtepukKoBOro M Tem Gonee rMobanbHOrO KAMMATa
Hen3beXxHo YpeBaTo yTpaTo MHOIMX HIAHCOB (Hanpumep, cpea-
Herogoeasa CpefHAA Mo 3eMHOMY Wapy Temneparypa Bo3ayxa
V MOBEPXHOCTU, paCCYMTaHHAA C Y4€TOM, B YaCTHOCTU, aHTAPKTU-
YeCKOW U TPONMMUYEeCKOWN TeMnepartyp, CPOOAHU CcpefHen TeMnepa-
Type no 6onbHULE) U NPUTOAHO TONLKO AN U3YYEHUSA CaAMBIX
00 MX 3aKOHOMEPHOCTEW KNMMATa Hallen NMaaHeThl.

BoillenpuBeeHHOe onpefeneHue Kaumara COOEPXUT [o-
BOJIbHO pacnibiBYaToE YKa3aHue Ha CpoK HabnoaeHuit. [leicteun-
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TeNbHO, KaKOW MPOMEXYTOK BpeMeHu cneflyeT cYuTaTh «NPOJo-
KUTENbHbIM» — MecAubl, roabl, aecATuneTua? OH He AOJKeH
ObITb Yepecyyp KOPOTKMM, MOCKONbKY TOrAa U3MEHEHUAMU KIIK-
MaTa NpUAEeTCA NPpU3HaTb U CMEHY BPEMEH rofa, U aHOMaNbHO
apKuii (MK XONOHbLIN) rof, faxe ecin MHOTue npejlecTByio-
uMe emy U nocneayowme rogsl 6einm 6a13kKn K Hopme. C apyroi
CTOPOHbI, UCMONb30BaHME JOCTATOYHO AJIUTENILHOTO MPOMEXYTKA
BpeMeHu (HanpuMmep, CTONEeTUA ) ToXe BPSJ, I BO3MOXHO XOTA Obl
M3-3a OTCYTCTBMA pa3BETB/IEHHOWN CETU CTaHLWIA, MPOU3BOAUBLLMNX
No BCEMY MUPY KaX[OAHEBHble M3MEPEHUSA B TeYEeHUEe TaKoro
cpoka. CneioBaTenbHO, ONTUManbHbIN BbIOOP HaxoauTCS rae-To
nocepeauHe.

?}E{’; CornacHo pekomeHpauuam BceMupHoil MeTeoponoru-
Cubd ueckoi oprauusauuu (BMO), onTuManbHbLIM IonaraeTca

ITepuop MPOAOIKUTENLHOCTLI0 30 1eT, 2 COBpeMEeHHLIM
COCTOAHWEM KAuMaTa CYUTAETCA ero cpefHee COCTOoA-
Hue 3a 1961-1990 rr.

[loyemy oTcYeT No cei JeHb BEeTCA UMEHHO A0 Ve ganekoro 1990 r.,
a, Hanpumep, He o 2000 unu 2010 rr., BnpaBe NOUHTEPECOBATLCA YNTATENb.
B nocratoyHo KoHcepBatueHon BMO TpaguumMoHHO cYUTAETCS, 4TO HEroxe
MEHATb rpaHuLibl BbIOpaHHOro MHTEpPBaa paHee ero 3aBeplueHus (Kak, cKa-
KEM, HeflonycTUMOo coobwmuTe hyTOoNMCTam B nepepbiBe MaTya, YTO BTOPOM
Taikm ByaeT urpatbca no 6ackeTbONbHLIM UM XOKKEMHbIM NpaBuiam). B aTom
eCTb ONnpefleNeHHbI pe30H: pe3ynsTaThl Pa3IMYHbIX UCCNENO0BAHUN NPUBO-
IATCA K HEKOTOPOMY e0UHOMY XOpOoLWo U3BeCMHOMY BCeM «3HaMeHaTenoy,
1 UX ynobHO cpaBHUBATL M aHaNIM3MPOBaTh. TaK YTO NOABNEHMA HOBbLIX Ipa-
HUL, TPMALATUNETHErO Nepuofa, oguyuansHo pekomeHdosaHHo2o BMO, npu-
netca nogoxaare 4o 2020 r., XoTA B HAY4HOW NEPUOJUKE VKe cenyac BCTpe-
yawoTcA paboTbl, B KOTOPbLIX B KAYECTBE «CTAHAAPTHOTO» PACCMOTPEH NEpKof
1980-2010 rr.

HecomHeHHO, BbIbOp MpoMeXyTKa BpeMeHU HeceT B cebe 3NeMeHT npo-
ussona: noyemy umeHHo 30 net? HaunHaa c MexayHapogHoro reogusunye-
ckoro ropa, npoogusierocs nop arupoit 00H B 1957 r., mupoBoe coobuie-
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CTBO NMPEeANPUHANOD YCMelHble Waru no Co3aHuto 1 pa3BUTUIO BCEMUPHOM
CUCTEMbl KOHTPONIA 3@ OKPVXKAtoLLEel Cpefoii, BKNOYaOLWeEN peryiapHblit Mo-
HUTOPUHI METEOPONOrMYECKMX 31eMEHTOB — TeMnepaTypbl BO3Ayxa, aTMO-
chepHOro gaBneHuna, CKOPOCTU U HanpaBNeHUA BETPa, KONUYECTBA 0CAAKOB
MT. . — HE TONbKO Y 3eMIK, HO U Ha BbICOTax. TakuM 0Opa3oMm, K MOMEHTY
NPUHATUA BblllEYKAa3aHHOW PEKOMEHAALMM YIKe CYLEeCTBOBAN OCTAaTO4YHO
NONHbLIN OAaHK METeopOoNnorMYyeckux [AaHHbIX, OXBATbIBABWWUIA NpUOIN3U-
TeNbHO TPUALATUIETHUIA nepuop uamepennii. [laB Bont daHTasuu, MOXHO
CPaBHWUTb KAMMAT C TONICTEHHbIM OTPLIBHLIM KaneHAapeM, pacCYMTaHHbIM Ha
30 nert, rge KaxAabld NMCTOK COOTBETCTBYET MOrofe B 03HAYEHHLIN HA HEM
EHb.

Ncxopa n3 paHHoro onpefeneHus, cKoponanauTenbHble Bbl-
BOJbl 00bIYHbIX Nt0flEN, U3MAABLINXCA Ha conHueneke («BoT oHo
rmobanbHOe noTtennexHune, a aanslie dyaer eue xyxe'!») unm npo-
nporwux B 30-rpagycHbli MOpo3 Ha aBTOOYCHOW OCTaHOBKeE
(«/l OHM rOBOPAT O KAKOM-TO rMobanbHOM noTtenneHmuu?!») cnu-
leM Ha BCMJIECK 3MOLMA U HA ... BNOJIHE NPOCTUTE/NIbHYIO HEKOM-
NeTeHTHOCTb. B 3TUX pennukax, 3ameTbTe, MaBHbIM ABAAETCH
CNIOBO «noTenneHuey» (3aeck u ceiyac!), a onpegeneHue «rno-
banbHoe» 106aBNAIOT, He 3a[yMbIBasACh, CJieAyA YKOPEHUBLIEMYCS
cnoBecHomy wramny. OgHako B ycTax cneuuanucra oba 3Tux
CN0Ba OAMHAKOBO BaXHbl. B 2010 r. cpedHeurwibckas Temne-
patypa Bo3ayxa B MocKBe npes3oLwwa cpegHeKNNMaTUYECKYIO
(T. e. cpepaHioto B utone 3a 30 net) Ha 7,8 °C — 3T0 0YEHb MHOTO,
HO... YTOObI MONYYUTb KUHONIBCKYIO AOOABKY» K MOCKOBCKOW Cpeo-
He2000800 TeMNepPaType, HYXXHO pa3eNnTb ee Ha YNC/10 MecALEeB
B roay (7,8 °C : 12 = 0,65 °C). Ecnu e Mbl 3aX0TUM HalUTU [L0NH0
3TOW «MONbCKOW nobGaBKU» B 2106a/1bHOU CpefHErog0Boi TeM-
nepartype, HaMm NpUAEeTCA CHOBA AeNIuTb — Tenepb Ha KONUYeCcTBO
pa3bpocaHHbIX MO BCEMY MUPY METEOPOJIOrMYECKUX CTaHLUN,
UCYUCNAEMBIX ThiCAYaMU, U B pe3ynbTaTte A0NA 3Ta OKaXeTcs
HUYTOXXHO Mana.
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B To )Xe BpemMa M3MepeHUs nokasanu pocT mobanbHOM cpef-
HeroLoBou TemnepaTypbl — TOW CaMOW, KOTOpasa CPOLHUN «Cpef-
Hei no bonbHULUE» — ¢ Hayana XX B. N0 HacTosllee BpeMa Npu-
bnu3utensbHo Ha 0,7 °C (puc. 1), a 370 03Ha4aeT, YTo yCTONYUBOE
yBeNuMyeHne Temneparypbl 3aMKCMpPOBaAHO Ha BONbIIMHCTBE Aeit-
CTBOBABLINX B TEYEHUE NMPOLSIOTro CTONEeTUA MmeTeocTaHumi. Cne-
LiMaNibHO OTMETUM: MMEHHO Ha DONbLINHCTBE, MOCKONIbKY Ha 3eM-
HOM Llape HaWJyTCsA permoHbl, B KOTOPbIX He Habnaanocs yBe-
PEHHOTro pocTa cCpeiHero40BOU TeMNepaTypbl, XOTA B CpEAHEM MO
BCEMY 3€eMHOMY LLIapy cpeHerojoBasa Temneparypa Bo3pacrana.

O 1.0
] 0.0 14,5 i
o =1
E -
o o
% 0
c 0 14,0 §
= =
s $
- T
%-0,5 130 %

O
g I : : : : i : : : : I : : : : : 5
o 1850 1900 1950 2000 5

lopn

Puc. 1. 3meHeHne cpegHerofgoBoi cpeaHernobansHon TemnepaTypbl NpU3emM-
HOr0 BO3fyXa OTHOCUTENbHO cpefHen 3a 1961-1990 rr. YcpegHeHHas KpuBas,
KPYXKW — 3HayeHUA OTAEeNIbHbIX JleT

PesioMupyeM cKkaszaHHoe. B TeueHue MpouI1oro crone-
>rééd] TUA CpelHErof0BasA TeMIlepaTypa y II0BEPXHOCTU 3eMn
B KaKUX-TO reorpadmnyeckux Toykax pocia ObicTpee,
B KaKUX-TO — MeJJjleHHee, UHOTrAa U BOBCe yOnIBana.
PocT 3TOT He O6bI1 MOHOTOHHLIM: ITOC/1€ HECKONBbKUX JIET
YBeJIMUeHUA TeMIlepaTypa MoOTIJjla CHWUXATbCA, 3aTeM
CHOBA BO3pacTaTb UT. I. (puc. 2). Ho xorpa Bce faHHbIe
0 CPEJIHETOJIOBLIX TEMITepaTypax «Ha MecTax» Obuim

L |
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cobpaHbl BOEAUHO U IO HUM Obina HaleHa cpefHero-
Il0Bas TeMIlepaTypa — CpeAHAA I10 BCEW II0BEPXHOCTU
3eMHOr0 llIapa, 0Ka3auoch, YTO OHa 3aMeTHO BO3poca.
J BOT 3TO ABNEHUE (U TONLKO €ro!) KAUMATONOrN Ha-
3bIBAIOT «T100a/IbHLIM [TOTEI/IeHUEM KIuMaray.

Egponeiickas HacTk Rogcun Mpubaiikanke-3abaiikanse |

el

BocrotiHas | Cubmpb ;

]
"y
I
[y
e —

2r Cpeomins CMGH;!&: ¢ 13 Mpuamypee nlMpumopse

A il -
SIS i .
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Moo

Puc. 2. CpegHue rogoBble aHoManuu TemnepaTtypsl npusemHoro sosayxa (°C)
ana pernoHoB Poccuu 3a 1936-2010 rr. YcpeHeHHbIe KpUBbIE; NPAMbIE TMHUU
WNNIOCTPUPYIOT TEMMNLI pocTa TeMnepatypsl B nepuod 1976-2010 rr.

Tenepb ewe pa3 obpaTtumca K cBeTcKoil Oecepe o norofe.
[louTn HaBepHAKa OHa byaeT cogepxaTth «A00pbLIe» cloBa B agpec
CUHONTUKOB. [0 MHEHUIO HEW3BECTHOIo0 OCTPOCJIOBA, KCUHOMN-
TUK — YeNloBeK, KOTOpbIii owmnbaeTca TONbKO OAMH pas, 3aTo
KaXAbl feHb». EMy BTOPUT BroJiHe n3BecTHbin AneH Weddpuna:

& £
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«MeTeoponoruss — Hay4yHoe 060CHOBaHWE HEBEPHbIX MPOrHO30BY.
[ToxKanyu, orpaHUYMMCA 3STUMU OBYMSA CYKAEHUAMMK, XOTA HaA 3TV XKe
TeMY BbICKa3blBa/MCb TaKUe BENIMKMUE OCTPOYMLUbI, Kak Ockap Yaing,
Mapk TeeH, [)xepom Knanka [xepom, CtaHucnas Exu Jley. bes-
VCJIOBHO, XXepTBaMW HeyaayHbIX MPOrHO30B NOrofbl CTaHOBUIUCH
BCE, HE MWHy/NA Yyalla cMs U aBTOPOB JaHHOW KHUTKM. OQHaKo 3TO
00CTOATENLCTBO HE MOMeLIaeT HaM CKa3aTb HECKOJIbKO CJIOB B 3a-
UMTY Ntoflel, eXXeaHeBHO KponoTaneo cobupatouwmnx, obpabarsbi-
BalOWMUX N aHANU3UPVYIOLWKX ONepaTUBHYIO METEOPONIOTUYECKYI0
MHGOpMaLmIo, 4TOObI B YPOUHbIN YAaC COOOWMUTL HAM, KAKUX ClOp-
NPU30B MOXHO X[AaTb OT NOrofibl B camoe bnuxailllee BpeMs.

HayHeM c 6aHanbHOro: TOYHbLIX MPOrHO30B NOroAbl Hecpas-
HEeHHO bonblie, yem owndoYHbIX. KOCBEHHBIM MPU3HAHMEM 3TOTO
(hakTa CNYXUT TO, YTO Aaxe nocjae NpPoBajbHbIX MPOrHO30B Mbl
npoABAAeM UHTepecC K oYyepeaHOMY U B COOTBETCTBMU C HUM 3a-
YacTyio NNaHUMpyeM cBou aeicTBuA. lNpusHantecs, ctanu Obl Bbl
TaK nocTynartb, ecnn Obl yaaya conyTcTBOBaNia CUHONTUYECKUM
OpaKynam Jinlib B OQHOM-[BYX C/ly4aax U3 Aecatun?

Cnepyiouas MbiCnb, CKOpee BCero, BbI30BET UCKpPEeHHee HeJl0-
yMeHue yuTaTensa: abcontoTHO BEPHbIM MPOrHO3 AOBOJILHO YacTo
BOCMPUHMMaeTcA noTpebutenem Kak ownbdoyHbiin. U BOT noyemy.
O06bIYHO NPOrHO3 AaeTca ANA 4OCTAaTOYHO DONbLIKNX NoWagen —
ropofoBs, obnacrei Unu KpynHbix panoHoB. KoHeYyHo, ecin nmeeT
MECTO CMJIolWHas 061a4HOCTb, OWKNOUTLCA B BMKaNIWLIKNX NepCrek-
TUBAxX AaHHOW MecTHOCTM npobnemaTuyHo. A ecnu obnaka Ha
Hebe — BCe HanepeyeT U Ha KaX[ylo [epeBHI0 UX He XBaTaeT?
Kak B 3TOM cny4yae oTpearupyloT Ha NPOrHO3 «AOXANU» XMUTENU
OKPOMJIEHHOW [OXAEM fepeBHU KA» U He AoXKAABLIEeNCA 0CaAKOB
cocenHen gepeBHU «b»? lo-pa3Homy... [oTpebutens Bceraa
npaB? Bpaa nu B 0603pumom byayuiem Komy-nnbo u3 Hac fo-
BeleTCA YC/blWaTh TaKOW NMPoOrHo3: «3aesTpa B KpBOKONEHHOM
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nepeynke ropoja N-cka cunbHbIN goXab byaet uatu ¢ 15 yac.
34 MUH. 0o 17 yac. 18 MUH.». YBbl, NOAOOHbIA TOYEYHBIA NpPO-
rHO3 — HecbbiToYHan Meyra.

TeM He MeHee BpeMs OT BPEMEHW CUMHOMNTUKKM owmnbatTcs.
[locTapaemcs pa3obparbca noyemy. CyuiecTByOT TPU pa3HbIX NOJ-
X0/[a K CoCTaBNIeHUt0 NporHo3a. [lepBblh U3 HUX OCHOBAH Ha pe-
WIEHUWN CUCTEMbI A @epeHunanbHbiX YpaBHEHUA. YpaBHEHUN
HaCTONIbKO CJIOXHbIX, YTO MONYYUTb UX TOYHOE peleHue gak-
TUYECKU HEBO3MOXHO. [ToMoratoT KOMMNbOTEPLI, MO3BONAKOLLME
LLEHOM HEKOTOPbIX YNPOLLEHUIN HAUTK pelleHne, «bnn3Koe K Npas-
ne». Bo BTopoM nopgxoje MporHo3 3mXaeTcA Ha MacTepcTBe
M ONbITE KOHKPETHOIN0 CUMHOMNTUKA, KOTOPbIK, aHanU3npya KapThl
Tekylero (M3MepeHHOro) coctosiHusA Hanbonee BaXKHbIX MeTeo-
PONIOrMYeCcKUX BeNUYUH (KNPeauKTOPOBY») U UX U3MEHYMUBOCTD,
BLIHOCUT CBOW «BepAUKT». TpeTuu nopgxon — «NPUMUTUBUCT-
CKMW». B HECKONbKO yNpolLeHHOM BME CYTb €ro TakoBa. Ha me-
TEOPOJIOTUYECKUX CTAaHUMAX NO HECKONIbKY pa3 B CYTKU U3Me-
pPAKTCA MHOTUE XapaKTepPUCTUKU: TeMNepaTtypa, BNaXHOCTb BO3-
ayxa, atTmocgepHoe fgaBNieHne, CKOPOCTb U HanpasJieHWe BETpa,
6ann obnayHocTu u ap. 3aTeM Bce NoJyYeHHble aHHbIe apXUBU-
pyoTcA (C HeAaBHUX NOP OHM 3aHOCATCA B MOLHbIA KOMMNbIO-
TEp — HEe TONbKO TeKyLiMe, HO U AaTUPOBAHHbIE HECKONILKMMU fe-
CATUNETUAMMU paHee). 1N cocTaBNeHNUS NPOrHO3a Ha CneyoLLuiA
[eHb KOMMNbOTEP NepebupaeT BCce UMELWNECHA B apXUBe Bapu-
aHThbl B MOMCKax COBNafeHUs METeOPOIOrMYEeCKNX XapaKTEPUCTUK,
MMeLLMX MeCTO Ha TeKYLNA aeHb. pu gocTatoyHo oOWMpPHOM
apxuBe nogobHoe cOOTBETCTBMUE OThIWETCSA HaBepHAKa. [peano-
NIOXKWUM, COBMaNN METeoposiormyecKkne xapakTepucTuku 4 nions
2012 r. u 18 noHa 1982 r. VI3Bnekaem U3 apxuBa faHHble Ha
19 nioHAa 1982 r., u nporHo3 Ha 5 utonsa 2012 r. rotos! Npesa TpeTs-
ero noaxofa He HoBa, OJHAaKO ero peann3aLua ctana BO3MOXKHON

[ i
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TONIbKO Noc/e BHepeHuUs ObICTPOAENCTBYOLLUX BbIYNCIUTENbHbIX
CUCTEM, Belb onepaTMBHO nepebpaTh AEeCATKU ThiCAY HabOpOB
eXXe[IHEBHbIX IaHHbIX YENOBEKY He Moj cuny. XoTA B 00WeM-TO
HapoAHble MPUMETbI MOXHO pacCMaTpUBaTh B KAYeCTBE NpeaTeyu
TPeTLEro NoAxoaa.

MeHblle BCero HeMpUATHOCTEN AOCTABNAET CUHONTUKAM CU-
Tyaluua, Koraa Hafj, perMoHoM rocno/iCTBYET LMKIIOH MK 0CODEHHO
aHTULMKNOH (00N1aCcTh HU3KOrO U BbICOKOTO JaBNeHWA, COOTBET-
cTBeHHO0). Kyna meHee onpefeneHHa cuTyaums, npu KOTOPOW paB-
HOCWUJIbHbIE LIMK/IOH U @aHTULMKIOH CONEPHUYaT MeXxay coboi;
OHa CTAHOBUTCS COBCEM CKBEPHOM, €C/IN 3TO CONEePHMYECTBO 3a-
TArMBaeTcA Hagonro. B nocnegHem ciyyae noroga MoxeTt gaxe
M3MEHUTLCA HECKONbLKO pa3 B TeyeHue oAHOro AaHA. Hy, u Kyaa,
CKaXXUTe, NPU 3TOM CKPbITbCSA O€JHOMY CUHONTUKY OT NPaBefHOro
HapoaHoro rHesa? OTyacTu cnacTu NOJIOXeHue MoXeT Hapabo-
TaHHasA rofamu MHTYUUMA npodeccnoHana.

[Ipyrol UCTOYHMK CUHONTUYECKUX OWMOOK — Oonblan 3a-
6naroBpeMeHHOCTb NPOrHo3a. NpakTuka nokasana, YTo NMPOrHo3
Ha TpY [HSA Yallle B L|eJIOM COOTBETCTBYET AeNCTBUTENLHOCTH, NPO-
rHO3 Ha 5—7 gHell — He UCKJIIDYEHO, YTO ONpaBAaETCA, HO BOT
nporHo3y Ha 10 aHei n 6onee MOXeET A0BEPATh INLb YENOBEK,
Henokonebumo yoexaeHHbIM B UCKNOYUTENIbHOM [1ape fICHOBMU-
NEHUA y COTpYAHUKOB [MapomeTLeHTpa.

pounnioctpupyem cutyauuio ¢ 3abnaroBpeMeHHbIM NPOrHO30M NMPUMEpPOM
cTpensObl no Muwern (puc. 3). Mpu BoicTpene TpaeKToOpUA NyAN HeEU30eXHO
OTKNOHUTCA OT NPAMOIA, COeIUHAIOLLEA KOHYUK OPYIKUA U LLEHTP MULIEHN —
TOuKY «0». [loKa MULIEeHb pacnonoxeHa JOCTaTOMHO BNU3KO, NyNA BCe PaBHO
nonaget B ee rabaputel. 0gHaKo No mMepe OTAANEHUA MUILIEHU OT CTPesKa
paccTofiHMe MeX/y MeCTOM NonafgaHMA Ny B MULWEHb U TOUKOW «O» byaeT
YBE/INYMBATLCA, M B KAKOW-TO MOMEHT NyNA NPOWAET MUMO MULIEeHU. Teneps
npeicTaBuUM, 4TO TPKU U300paXKeHHbIE MULIEHW — 3TO peabHble NOrofHbIe
ycnoBuA, kotopsle ByayT uMeTh MecTo Yepe3 1,5 1 10 gHeNW COOTBETCTBEHHO,
a TPAeKTOPUA NyIW — NPOTHO3, CAeNaHHbIW cerofiHA Ha H6a3e fAaHHbIX BYe-
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paWHux usmepernui. lpu ysennyeHunn cpoka 3abnaroBpeMeHHOCTH Npo-
rHO3a 3a/10XKeHHbIe B CaMOM NPOrHo3e oWKWOKK® K AecATOMY AHIO HaKanau-
BAlOTCA, M €ro Ka4ecTBO CTPEMUTENLHO Najaer.

() ANe
\

Puc. 3. MJ'IJ'II'DCTDBLEHH 3dBUCHMMOCTM CTENEHWN TOYHOCTH BElﬁJ'IEIFDE]}EME‘HHDFD Npo-
HO34d OT €ro CPOKOB

Eﬂgﬂ' [lo MHEHUIO MPaKTUKVIOLIUX CUHOIITUKOB, 15 aHen —

& IpefenbHLIN CPOK, Ha KOTOPLIU meopemuyecKu LOIy-
CTUMO [aBaTb IIPOrHO3 (B JAHHOM CJlyyae peyb ULEeT
0 eBpoIreuckoun Teppuropun Poccun. B apyrux mecrax
c bonee wnu MeHee YCTOMYUBOW ITOTOA0N 3TU CPOKU
MOT'YT OBLITh MHBLIMU, @ BOT Ha ManbAUBCKUX OCTPOBAX
IIPAaKTUYECKU KPYIJILIW 'Ol COXPAaHAETCA OfHA U Ta Xe
TeMIlepaTypa — 0Kojo +28 °C, U TaMOLIHUM XWUTENAM
IIPOTHO3 ITOT'Ofibl BOOO1E HU K YeMY...).

[Touemy umeHHo 15 gHen? Ctporoe o6oCHOBaHWE 3TOrO YTBEPKAEHUA Tpe-
OyeT 3HaHUA OCHOB ruapomexaHuku. He byaem BaBatbCcs B A€TaNu 1 oNAThb
npuberHem K aHanoruun. Kaxablii u3 Hac, Habnogan 3a NeTAWUM CAMOJIETOM,

' [IporHo3 Ha Kawfbli cnegyiowmii feHb CTPOUTCA MCXOAA M3 TOTO, YTO JAaHHbIE
3a NpeablayIWnit geHb 6e3owmnbdoyHel (4To, pasymeercs, He Tak!). IPUMUTUBHBIN NpK-
Mep: NyCTb 3a NepBble 4 AHA Hakonunack ownbka B 1 °C, HO NpKU NPOrHo3e Ha NATbIN
AeHb TEMNepaTypa 3a YeTBepThid [JeHb CUNTAeTCA UCTUHHOM (T. e. owmnbKa paBHa
HYAI0), CaM NPOrHO3 NATOrO AHA AACT CBOK OTHOCUTENLHO Hebonblyio OWKnOKY, Ha-
npumep 0,3 °C, ofHaKo C y4eToM OWKOKKW, HAKONNEHHOM 3a NpeabiayLine QHK, 06w as
norpewHocts bygeryke 1 +0,3=13 °Cu . A.

& £
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BUAEN TAHVYWMUKUCA 338 HUM Wnend, cocToAWMN U3 NPOAYKTOB CropaHus
B aBuamoTopax. CHayana takon wnend npeacraBnaet coboit YETKYIO NUHUIO,
HO BCKOpE INHUA HAa4YMHAET pa3MblBaTLCA, @ Yepe3 HECKOMbKO MUHYT U BOBCE
ucyesaeT U3 Nons 3peHua. B momeHT BbiXxofda M3 consia camoneTa BCe Ya-
CTULbI NPOJYKTOB CrOpaHUA B OCHOBHOM NPOJ0/IKAOT ABUraThCA C OfUHA-
KOBOM CKOPOCTbH U B OAHOM HanpaBNeHWU, COBEPLUIAA YynopA00YeHHOe IBU-
weHune. OfHaKo ganee 3TM BHOBbL NPuOLIBLLKE B aTMOCHEpPY YaCTHLb, NOA-
BEPriMCh BO3/I€MCTBUIO COBEPLIEHHO HEYMOPAAOYEHHbIX MypOyIeHMHbIX
NOTOKOB, NepeMeLWnBaTCA C POHOBLIMU BO3AYIUIHbIMK YaCTULLAMM, U WNeld
nepecraer CylecTBoBaThb. [[pU4nMH BOZHUKHOBEHUA TYPOYNEHTHLIX ABUKE-
HWUW BEJIMKOE MHOXECTBO, HaNnpuUMep HEPOBHOCTU U HEOJHOPOAHOCTbL 3EM-
HOro penbeda, necHsle noxapsl U Np. B 6onblWwnHCTBE cnyyaes B aTMocdepe
yNOpAA0YEHHbIE MOTOKU UMEIT OONbLIVIO MOLHOCTh, HEXENU TYPOYNEeHTHbIE,
HO 3TO HEe 03Ha4aeT, YTo NocnefHne He UrpatT 3aMeTHON ponu B aTMocdep-
HOW uupkynauuu. lpu cywecTeyowmx B aTMmocdepe ynopAaao4eHHbIX CKOPO-
CTAX ABMXEHMUA BO3AYLWHbLIX NOTOKOB YNOPAAOYEHHOE BUKEHUE pa3pylua-
eTcA TYpOyneHTHLIM NpUBAU3UTENBLHO 3a Te camble 15 aHeit. A NpOrHo3upo-
BaTb NoBefleHMe 06pa30BaBLIEroCA Xa0TUYECKOTO ABUKEHUA — 3aHATHE
becnepcnekTUBHOE.

Bo3Bpallasach K norojie Ha eBponenckou Tepputopuun Poccum,
OTMETUM, YTO [ 3TOT0 pernoHa XapaKTepHo peryaspHoe BTOp-
XEeHMe BO3AVYLWHbIX Macc ¢ 3anaga, ¢ ATIaHTUYECKOro OKeaHa.
B cnyyae nepefBuXeHua BO3AYLWHOW Macchl Haf cylien 3anagHou
EBponbl, OHa nporpeBaeTca U «ycbixaeT». ECNun e ee maplipyT
nponeraet Hap CkaHauHasuen (1) unu CpegusemHomopbem (2),
OHa CTaHOBUTCA Oonee BNaXHON M XonoaHoM (B NepBOM ciy4vae)
WU BNAXHOW M Tennoi (Bo BTOpoM). TMNUYHOIN Ans eBPONENCKOM
Tepputopumn Poccuu aBnseTca CMTyaluusa, Koraa ofHa Takaa Macca
«CMEHUTb APYIYI0 CNEewWuT, 4aB» KOHKYPEHTKe 2—4 OHA.

Bce BbllleCcKa3aHHOe OTHOCMUTCA K MPOrHo3y norofabl. A Kak
00CTOAT Aena c NporHo3npoBaHueM knumara? peasuaum otno-
Be[lb BHUMaTeNbHOro yutatens: «Ecnm “oHn” c rpexom nononam
NPOrHO3UPYIOT NOrojly Ha 3aBTPa, PaCNMUCLIBAOTCA B NONIHOM bec-
CUJIMN NMPOTrHO3MPOBaThL €€ [aXe Ha MecAL, TO YTO VXK rOBOPUTH
O CpOKax, UCYUCNAEMbIX rolaMun U AeCATUNEeTUAMU! »
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Tak BOT, IMpegBOCXUIMATL USMEHEHUA KJIMMATa B HEKO-
TOPOM CMbLICJIE ITPO1IEe, YeM ITPEeJCKa3bIBATh U3MEHEHUA
Ioronbl. Bce ABneHua, mMponcxopauine B BO3AYyXe, B BOJE
U Ha 3eMHOW IT0OBEPXHOCTU, CTPOT'0 MOAYUHAKTCA 3aKO-
HaM IIPUPOALI, MHOTUE U3 KOTOPLIX HaM XOPOUIO U3-
BECTHLI. A cllefloBaTe/lbHO, €CJIN COCTABJIEHHLIN ITPO-
I'HO3 HE BOUJET B IPOTUBOPEYUE HU C ONHUM U3 TaKUX
3aKOHOB, V Hero OYeHb XOpOLIXe LIaHCHl peannso-
BaTbCcA. 0OpaTuTe BHMMaHUe, B OTINYUE OT IIPOTHO3a
IIOT'OAbl, B IAHHOM CJly4yae peyb He UIET 0 peanunsalnumn
IIPOrHO3a K KAKOW-TO KOHKpeTHOW aare. IIpenckassi-
BaeMO€e MOXEeT IIPOU3OUTU HECKOJILKUMU I'OflaMU paHb-
11e WK, Ha060POT, 3aMM03/]aTh, HO OHO ITPOU30NJET 001-
3aTeJ1bHO!

[MoACHWMM 3TOT Te3UC Ha NpocTom npumepe. Manb4yuKu NyCTUNKM NO peKe fABa
Kopabnuka (puc. 4). [epBblit U3 HUX, OKA3aBIWMUCH HA CepefinHe peku, bec-
NpenATCTBEHHO NPOCNEA0BaN BHU3 MO TEYEHUIO A0 YCNOBHOIO NyHKTa «A»,
BTOpPOW e npubuncs K 3aBoau, fanee nonan B BOJOBOPOT U NULIbL 3aTEM,
MHOTO NO3)e NepPBOro, JOCTMI TOro Xe nyHKTa «A». Ho goctur!

Puc. 4. Unnoctpauua k sonpocy 06 ycnewHocT KAMMaTu4eckoro nporHosa
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[OBOpA 0 NpOrHo3ax U3MeHeHus Kiumarta, HeobxoamMmo yno-
MSAHYTb O IBYX BaXKHbIX acrnekTax. Bo-nepBbix, CyLLECTBYIOT Mnpe-
[eNbHble CPOKW, Ha KOTOpble B MPUHLMNE BO3MOXHO [aBaThb
Takue MporHo3bl, UCXOAA U3 CBEAEHMW O COCTOAHWUK KiuMmaTa
Ha CEroHALWHUN feHb U B Npownom (KIMMaToioru B 3ToM ciiyyae
rOBOPAT 0 npedckazyemocmu Knumara). [TOHATHO, YTO HECKONbKO
NecATUNETUIN BMOJIHE YKNIa[4biBAOTCA B TakMe BPEMEHHbIe npe-
Nenbl, @ BOT OLeHUTb, Kakum byaet knumart B IV TeicayeneTuu, efia
nun peanbHo. [pegckasyeMocCTb KIMMaTa, COBEPLIEHHO 0YEBUAHO,
3aBUCUT OT TOrO, HACKO/IbKO TOYHO HaM U3BECTHO ero HavyaabHoe
coctosHue (npedckaszyemocms I poda)?, n oT BHEWHUX BO3/EN-
CTBMI HA Hero B Nepuoj, 0XBaTbiBaeMblil MPOrHo30M (npedcKa-
3yemocms II poda).

[lns unnocTpauumu cKasaHHOro CpaBHUM NpefiCKa3yeMoCTb KNKMMaTa C U3me-
HEHWEM COCTOAHWUA DMHAHCOB HEKOero busHecMeHa B TeyeHue Banmxanimnx
Tpex MecAleB. Pa3mep ero 6aHKOBCKOro cyeta yepes Tpu mecaua bypert
onpefenAaTbCA CYMMOW, HAXOAMBILEICA HA €ro CYeTe CEroAHA, T. €. B Hayallb-
Hblih MOMEHT BpemMeHu (aHanor npefckasyemoctu I poga), a Takxke goxogamu
W pacxofamu B 3TW TPWU MecALad, KaK NNaHOBLIMUK, TaK U, BO3MOXHO, He-
oXuaaHHbIMU. [Ipon3BECTU KaNbKYNALKUIO NAAHOBLIX onepaLluil, Kak npa-
BUNO, HE TPYAHO, XYXe, KOrfa BO3HUKAKT He3annaHMpoBaHHble («BHeL-
Huey») obcTtoaTenncTBa (aHanor npeackasyemoctu I popa). lMocnepcTBus
TaKUX BHEWHUX 00CTOATENIbCTB MOTYT ObiTh KaK HE3HAYUTENIbHLIMU U KpaT-
KOBPEMEHHbIMU, TaK U CYyLECTBEHHbLIMU, MPUBOAALMMU K DaHKpPOTCTBY.

HDH pPE€djibHOM NMPOrHO3NPOBAHWUMU W3MEHEHUW KNnuMaTa Mbl
BCEldd 3HAEM JIMWUb €TI0 HPU6HU}HEHHDE Hd4dJ/IbHOE COCTOAHME,

- ,D,.HFI AOpOWETo NMPOrHO3d HYXHBEI TOYHBIE BEIWYUHBI TEMNEPATYPLI BO30VYX4d
y 3EMHOMN NOBEPXHOCTK, BOAEI ¥ NOBEPXHOCTHU W H4 Fﬂ}r‘ﬁﬂHE‘, BAdXHOCTH, PdClipe-
NENEHWUA 0bnaKkoB no TOPU30OHTANKW W BEPTHUKANKW, 0dBNEHWUA BO34YXd, KOHUEHTPAL WK
AMMUYECKKWX COCTAaBNAKWKUX BO3AYXd W BOALI U T. 4. UT. M. B HayanbHbIK — CTapTO-
Bblll — MOMEHT BEPEMEHMN. W BCe 3TO B KaXX10M U3 ThICAY TOYEK HA 3eMHOM Wwape. Pac-
nonarate JOCTOBEPHLIMKA OdHHBIMMK 060 BCceM 3TOM abCONIOTHO HEDEHHI:HG! Ho ecnu
Mbl 3a1OKMM BMECTO HUX B MOJENb «NNOXUE» OdHHLIE, TO U NPOIrHO3 6'_\,.|’ﬂET NIoOXKUM.
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a 0 MHOrUx OyayLMX BHEWHWUX BO3AEeNCTBUAX HAM HUYETO He U3-
BECTHO. Hanpumep, HEBO3MOXXHO NpeaBUAETb F4e, KOraa U Kakou
cunbl 6yayT n3BepxeHua BynkaHos B 2020 r. 3geck Mbl NOAXOAUM
KO BTOPOMY Ba)XHOMY acnekTy: MpOrHo3 npepcraBnser coboii
OLEHKY M3MEHEHWU KNuMmaTa nopj AeUCTBUEeM «HeCyYauHbIX»
NpPOoLEeCcCcoB («KanbKyNALKUIO NIAaHOBbLIX ONepaLuii» B Bbllienpuse-
neHHoMm npumepe). OgHaKo cnyyaiHbie NpoLecchl MoryT BecbMa
3aMeTHO UCKa3nuTb 3Ty oueHKy! Y TyT Ha nomoulb NPUXOAUT MaTe-
MaTU4yecKasa CTaTUCTUKA. B yacTHOCTK, NpofoiKaa npumep ¢ ByN-
KaHUYECKUMU U3BEPXKEHUAMU, OTMETUM Hanuyue 0a3 JaHHbIX,
cojepxalymx MHpopmaLmio 00 UX exxerogHOM Konn4yecTBe, MecTe,
pasmepe U XMMUYECKOM coCTaBe BYNKAaHMYECKUX BbIOPOCOB,
a TaK)XXe OLleHKMN BO3[1eNCTBUA 3TUX BbIOPOCOB Ha KNMMar, B nep-
BYIO 04epeab Ha TeMmnepatypy Bo3ayxa. forga npeanosioxuns, 4To
BY/IKaHWYeckaa akTuBHoCTb B 2020 r. bynet 6nin3Ka K cpefHei 3a
nocnefHue AecATUNETUA, Mbl MOXEM BHECTU KOPPEKTUBLI B OLEHKY
byayuero nameHeHunsa knumara. OgHaKo B peanuax ByJaKaHuYe-
CKasa akTuBHOCTb 2020 1., BEpOATHO, OKaXeTCA HECKOJIbKO OT/INY-
HOW OT TaKOW CpefHeNn BEeJIMYUHBI.

?‘;ﬂ A moTomy nw0b0 KNUMaTUYECKUN MTPOTHO3 MTPeACTaB-
u& naeT cobon oLleHKY Haubonee BEPOAMHO20 U3MEHEeHUA
Knumara. YTobsl faTh MpefcTaBleHe 0 MEHEE BEPO-
ATHbIX, HO BITOJIHE BO3MOXHBIX OTKJIOHEHUAX OT TaKOWU
OlleHKW, OQHOBPEMEeHHO VKa3blBaloTCA Ipefesbl Io-

PPE]]IHDCTEﬁ KIWUMATUYECKOI'O ITPOI'HO3d.

P1:':]3}9’!‘«1'E’.'I'E.."‘TC.'FIJF PdHO 6uTh B NNTAaBPbl — BEPOATHOCTb owunboy-
HOCTU KIIMMATUYECKOINo NporHo3a gocraro4yHo BEJIMKA. BD—I’IED-
BblX, HENOBEKY, KaK U3BECTHO, CBOWCTBEHHO owwmnbaTbca. OH MOXKeT
HELOOUEHWUTb U1 NEPEOLEHNTD MaclTabbl Kakoro-nubo sBneHus
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UJIN €ro UHTEHCUBHOCTb UNU DaHaNbHO «rnoTepAaTb» HOJIMK B PaC-
YeTax. BD-BTDDI:-IX, elle 3aMmeyareibHbli d)paHLLyBCHMﬁ MaTeEMATUK
I'Ibep Jlannac ogHaxpabl cKka3an: «lo, YTO Mbl 3HaeMm, — OrpaHmn-
YEHO, 4 TO, HETO HE 3HAEM, — OeCKOHEeYHO. HDBTDM}/ HE3HAHWUE
KAKUX-TO 3dKOHOB NpUpoAbl HA COBPEMEHHOM 3Tdlle pad3BUTHUA
HAYKWU MOXET s8peMeHHO NpPUBECTN HAC K HEBEPHbBIM YMO34dKJIlO4HE-
HUAM. an BCEM [1PK 3TOM HEDﬁKD,ﬂ,MMU MOHWUMATb, HTO YCINEWHOE
NMPOrHO3UPOBAHHUE W3MEHEeHUN Kinumarta uMmeeT WCKJTIOHYUTENBHYIO
BaXXHOCTb, TaK KaK C ornsAgKon Ha npeanosiaraemMoe ero COCtToaHue
Ve CETOOHA NPUHUMAKOTCA MHOTUE X03AWCTBEHHbIE U NONUTUYE-
CKUeE pelleHn4.

ITak, Hageemcs, Bbl no4yyBCTBOBAJIN Pa3HWUY MeX [y NOHA-
TUAMKU «noroaa» n «knumarm». OctaBum 3a00Tbl O COCTOAHUYK NO-
roabl rH,[I,pDMETLI,EHpr N NpoaonxHnMM Hdll PAdCCKd3 O KJIMMdATE.




[JIABA BTOPAA

CHUCTEMA,
BE3 KOTOPOH
HAM HE XUTH

[Tprpopa BO BCceM JeWCTBYeT NoCcTeneHHo,
1 bonblie TailHo, YeM OTKpbITO. OTHOLLIE-
HUA U BANAHUA 3aeck rybxe u npouye,

YeM KaXkKyTcs Npu cBoeM pasHoobpasuu,
NMPOCTUPAIOTCA YAUBUTENLHO aNeko

1 YpeBaTbl NOCNEACTBUAMM.

K. Pummep

KINMATUYECKAA
CUCTEMA 3EMIIHA

[l0 COCTOAHMIO KaAKOW YacTu
NPpUPOJHON cpefbl Ntoau cyaaT o kaumare? MNonpobyiTe C TaKuUM
BONPOCOM 00paTuThCA K ciyyaHOMY (pPacnoioXeHHOMY K Aua-
nory) npoxoxemy. Moyt HaBepHAKa ero oTBeT OyAeT KpaTKuM
n besanennaumoHHbiM: «KoHeyHo, aTMocdepsbl!» ApryMeHTblI? —
«OHY oyeBUAHLI. TemnepaTypa, BNaXXHOCTb, AaBJEHNE KAKOW CyO-
CTAHUWU XapaKTepus3yiT Kaumar? AmmocgepHoz2o BO3ayXa.
BeTep — pe3ynbrar ABUXEHUA amMocepHbix BO3AYLWHbLIX Macc.
Apean HocuTenei ocagkoB — 061aKkoB — CHOBa ammocgepa!»
A Temnepatypa Bofbl B Onuxaniiem BogoemMe, HanpuMep B 03e-
pe? — «YT0 X, B KynanbHblIM CE30H 3TO TOXE HEMaNOBaXHO:
03epo — He bacceilH ¢ nogorpeBsoM, Bojla B HEM HarpeBaeTcs
ONATb e yepe3 ammocgepy...». Ecnv noaxoanTb € N03uLMiA 00bI-
BaTeNna (B M3HA4YaJIbHOM, HE YHUYMXKMUTENbHOM CMbIC/IE 3TOrO
CNloBa), Tak OHO U ecTb. OH, oObIBaTENb, UMEET NONHOE MPaBO
HEe BHUKATb B «KNMMATONOMMYECKYI0O KYXHIO», @ N0Jib30BaThCA
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MHOpMauMen, KNpUroToBIEHHOW» cneunanucramu. Ho Haw-To
C BaMW NMyTb NIEXUT NPAMO Ha 3TY CaMVI0 KKYXHIO».

[1ocTaTo4HO OYEBUAHO, YTO KIMMAT TECHO CBA3aH C 0COOEHHO-
CTAMU rpaHuLbl aTMocdhepsbl U MOBEPXHOCTU 3eMan — nodcmu-
narwouelt nosepxHocmu (Cywmn ¢ pa3nnYyHbIMU BUAAMWU PacTUTENb-
HOCTU U penbeda, oKeaHaMu, MOpAMKU U pekamu). byaeT Knumar
«CbIPbIM» UK KCYXUM» 3aBUCUT OT OM30CTM BOJJOEMOB UK NY-
CTblHb, CBOIO CNEUU(dUKY UMEET FTOPHbIN KNuMmar u 1. 4. Knumar —
MPOAVKT uenon cuctemel. [lpupofHyio cpely, B KOTOPOW Mbl XU-
BEM M B KOTOpPOM (hOpMUPYETCA KAMMAT HalleW NnaHeTbl, 00bIYHO
Ha3bIBAKOT KAIUMamuyYyeckou cucmemou 3emMau.

KnumatTnueckas cucreMa BKlo4YaeT B ceba He TONbKO
ammocgepy, HO n 2udpocgepy (Bce OKeaHLl, MOpH,
03€epa, pexun), u iumocgepy (cyuy), u kpuocgepy (CHer,
MOPCKOW U TOPHLIN Jle[l, @ TaKKe Jiell, cogepamuncsa
B MaTepUKOBLIX uUTax [peHnanauun, AHTapKTUAH U I10-
JIAPHLIX OCTPOBOB, U, KPOME TOT'0, KBEUHYIO MEP3JIOTY,
3aXBaTLIBAOILY10, PENCTABLTE, °/3 POCCUNCKON TEPPU-
TOpUU), W, HaKoHel, buocgepy, 06benHAOLYIO BCE
BUILI XXUBOT'0. Bce 3TU cocTaBnawmmne KanMaTudeckou
CUCTEMBI HaXOJIAATCA B TECHOWN CBA3U APYT C IPYT'OM, 00-
MEHUBAsACh SHEPTUEN U MACCON.

F7 1S
Immi
wTmwy

N

Knaccuyeckum NMPUMEPOM TAKOTO obmeHa CNYXKUT KpyrosopoTt
BOAbl B NpUpoOJeE. BJ'IEIFD,[I,EIDFI CNOCOOHOCTU K ¢a3UEhIM nepexo-
daM, BOda MNMPpUCYTCTBYET B KNMMaTUYeCKOU CUCTEME B Pd3HbIX
unocracax. BogaHowu nap u Menbyanlune obnayHolie HaCTuubl AB-
JIAKOTCA KNNONHOMOYHbLIMK NpegcraBsUTeENAMNY BOAb! B EITMUC(I)EDE,
CHEr u nepj BblMONHAKT Ty X€E POJib B HDHDCq)EDE, FM,[I,DDCCI]EDEI
No camou CcCBOew CYyTWU — UApPCTBO BOAbl, AdXE TE€Jld MHOIUX
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)XUBbIX OPraHU3MOB B 3HAYUTE/NIbHOW cTeneHun (YenoBeka — Ha
70-80%) cocTosiT u3 Boabl. Kaxkablin ha30BbIii Nepexoj conpo-
BOXAaeTca notpebneHuem unu BolfgeneHnem Tenna (3Heprum);
npu 3ToM 06UlaA Macca BOAbl BO BCEW CUCTEME COXPAHAETCS, HO
NPOUCXOAUT NepepacnpefeneHne Macc B ee COCTaBNAUWMUX
(puc. 5 u puc. 1 uBeTHOW BKNENKN).

MameHeHua
r4aponoruye- MameHeHnA
CKOro uMna atMmocdephl

Atmocdepa
Obnaka
e N2,02,C02,0: 1 ap. HEeHMS
BO3OyxX — % % % % o A

HMHCO-

Guomacca . v S N h NALAK
5 ' IL. 5 T
%A Wecnape-
/ HEe — CeaA3b nen —
ocagKu BO3OYX

JemHan L
*Berpo-

BOS NAEB- Tenno-
nexwe ©ODMeH

paguaLma

EBvomacca I Te
CBdA3sb
zemng —
Peku /;'
Bbuomacca
Osepa
T Cea3sb
HMameHeHua Ha noBepx- MameHeHUA ppabl —
HOCTH 3eMITK B OKeaHs OEeaH

Puc. 5. {:UETEEHHI-DLLI,HE' KNUMMaTU4YeCKon CUCTeMbl 3eMNTIKU U UX B3aUMOCBA3N

CocTaBnaouine KIMMaTM4eCKom CUCTEMbI CYLLLECTBEHHO Passiu-
4alTCA N0 Macce: macca atmocgepsbl, oLeHMBaeMas MPUMEPHO
B 5,3-10" T, MeHble B 5 pa3 Macchl CN0S rpyHTa TONWMUHOMN 10 M,
B 15 pa3 ycTynaeT Macce NOBEPXHOCTHOIO C/I0A OKeaHa TOJIWUHOWM
240 M. Eule pasuTenbHee COOTHOLWEHUEe UX CYMMapHbIX TeNo-
emkoctein — 1(ammocgpepa) : 11(epyrm) : 70(okean). Tennoem-
KOCMb, KaK U3BECTHO, €CTb Mepa TenJo0BOW UHEPLIMU BellecTBa.
Kaxgomy u3 Hac cnydyanocb HabnwoaaTth, Kak IETHUM BeYepoM
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