2. MU3SMEHEHUWA ITPUPOIHDBIX
N XO34MCTBEHHBIX CUCTEM
N 310POBbA HACEJIEHUA B XX BEKE,
CBA3AHHbLBIE C USMEHEHUEM KIIMMATA

2.1. AICTOYHUKHN PAKTUYECKHX JAHHBIX 1 METO/IbI OLHEHKI
IOCIEACTBUU HABJIOJAEMbBIX USMEHEHUU KIIMMATA

Bedywue aemopuoi: 10. A. Uzpasaw, I. D. Hncapos

Aemopor: M. JI. Ananuuesa, O. A. Anucumos, FO. A.
Anoxun, JI. U. boamnesa, E. A. Baeanos, U. I. Ipureogh,
A. H. 3onomoxpwiaun, H. B. Kobvuuesa, A. I. KocmsHoil,
I1. A. Koaocos, A. H. Kpeuke, I1. M. Jlypve, A. A. Munun,
B. B. Ocanecsn, b. A. Pesuu, B. A. Cemenos, O. /. Cupo-
menko, D. C. Tepsues, b. I. Illepcmiokos, U. A. Illuxno-
mawnos, B. B. fciokesuu

Pedaxmop-peuenzenm: I. B. Ipysa

2.1.1. Oobwasa xapaxmepucmura

I OLIEeHOK TIOCIEACTBUI MPOU3OLIEAIINX U3ME-
HEHUI KJIMMaTa MCIOJIb3YIOTCS KaK JaHHBIE O COCTO-
SIHUU COOCTBEHHO OOBEKTOB BO3IEUCTBUS, TaK U JaH-
Hble 00 M3MeHeHMsIx Kiaumata. Ha teppuropuu Poc-
CUM MCTOYHMKAMHU TaKWUX JAaHHBIX SBJISIOTCH
JIECTBYIOIIME CUCTEMBI MOHUTOPUHTA Pa3HON BEAOM-
CTBEHHOUW MNPUHAIEXKHOCTU U CIELHUAIbHBIE MPO-
rpaMMbl HaOJIIOJEHUI U U3MEPEHUI, BBIMIOJIHIEMbBIE B
paMKax Hay4yHBIX IPOEKTOB.

CucreMatuueckre HaOJIONEHUS 3a KIMMaTU4Yec-
KOW CHUCTEMOW BKJIIOYAIOT, B YaCTHOCTU, METEOPOJIO-
ru4yecKre, TUAPOJOTUYECKUE M OKeaHorpaduyeckue
HaOMIONCHMS, a TaKKe HAOJNIONEHUS 3a COCTOSTHUEM
KOHTUHEHTAJIbHOM MHOTOJIETHEM MEP3JI0Thl U MOpPC-
KUX JbI0B. HayuyHo-MeTomuueckas Iommepxkka pabdo-
Thl CETEll MOHMUTOPUHIA OCYIIECTBIISETCS HAyYHBIMU
yupexaeHnusasmu Pocrunpomera:

— HWHcTUTYTOM IIOOATBHOTO KJIMMAaTa M DKOJO-
ruu Pocrugpomera u PAH (UT'KD);

— I'maBHO# Teodu3nueckoii obcepBaTOpUeit UM.
A. U. BoeiikoBa (ITO);

— ApKTHUYECKUM U AHTAPKTUYECKUM HAYYHO-
uccienoBaTesbckuM uHetutyToM (AAHUN);

— Bcepoccuiickum Hay4YHO-UCCIEA0BATEILCKUM
WHCTUTYTOM TUIPOMETECOPOJIOTMUECKON MHpOpMaUU
— MupossiM 11eHTpoM aaHHbIX (BHUUTMU-MIIJ);

— T'unpomeTeoposOrnuecKuM HAyYHO-UCCIIEN0-
BaTebCKUM IIeHTpoM Poccuiickoit @epeparum (I'm-
pometueHTtp Poccun);

— LleHTpasibHOI a3pOJIOrMYECKOl 0OCepBaTOPU-
eii (HAO);

— TocynapcTBEHHBIM THIPOJIOrMYECKUM WHCTHU-
tyroM (ITH);

— TocymapcTBeHHBIM OKeaHOTpaPUUECKUM WH-
cruryrom (FOWH);

— HayuHo-ucciaegoBaTeIbCKUM LEHTPOM KOC-
MuuecKoil ruapomereoposorun “Ilranera”.

Muorue uHcTuTyThl PAH ydacTBylOT B ocylie-
CTBJICHUM MOHUTOPUHTA U B UCCJICTOBAHUSIX U3MEHE-
HUI KJIMMaTa U UX nocieactsuit — MHCTUTYT reorpa-
¢uu PAH (UT PAH), UHctutyt pusuku atMochepnl
mMm. A. M. O6yxoBa PAH (MDA PAH), Wucrturyr
okeanosnoruu um. II. I1. [lupmosa PAH (MO PAH),
HMucturyt BeruucautensHoit MareMatuku PAH (MBM
PAH) u psan apyrux.

CucreMaTtuyeckue M3MEPEHUS! 3HAYCHUU METEO-
POJIOTUYECKUX BEJIWYUH BBIIIOJHIIOTCS Ha CETHU
runpoMeTeoposiornyeckux cranquin ('MC) Poc-
ruapometa. COOp pe3yabTaTOB HAOMIOACHUN, HUX
KOHTPOJIb, apXUBUPOBAHUE U XPAHEHUE OCYIIECTB-
gpsiiorcst Bo BHUUTMU-MIJ  Pocrugpomerta
(http://www.meteo.ru/), IpudeM B 3TOU paboTe yda-
CTBYIOT TaKXX€ U JPYrMe Hay4YHO-UCCIEAOBATEIbCKUE
uHCcTUTYThl Pocrugpomera, B yactHoctu, MUT'KD u
ITO. JIng pasHbIX TPyIIl CTAHLUNA CO3AAHBI AOCTYI-
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HBIE IS IT0JIb30BaTelIel apXWBBI JAHHBIX C MECSU-
HBIM M CYTOYHBIM pa3pelIeHueM IO BPEMEHMU.

PerynsipHble maHHBIE O TEKYIINMX M3MEHEHUSX KIIH-
mata cobuparotcsa B UT'KD cosmectHo ¢ BHUMT' MMU-
MIA, TunpomerueHntpom Poccuu, I'TO, AAHUUAU
JUTSI OCYIIECTBIICHUST MOHUTOPHWHTA KJIMMaTa B KBa3Hpe-
AJIbHOM BpeMEHU. PerysisipHO TOTOBSATCS M pa3MeIaroT-
ca Ha caiite MT'KD (http://climatechange.su) ce3oH-
HBIE W TOmOBBIE OlouteTeHM, Ha caiite BHUUTMU-
MIJ (http://www.meteo.ru) OTYeTHI, aHaJIU3Bl U
MAacCUBbI JaHHbIX. JJoKJIaa o KIMMaTUIECKUX OCOOEH-
HOCTSIX TIPOIIEIIETO ToIa PETYISIPHO ITyOIUKyeTCs Ha
caiite Pocrumpometa (http://meteorf.ru) B Hauame
CJIeIyIONIeTO Tofa.

CeTeBble TUAPOJIOTUUECKME HAOJIONEHUS OCYIIe-
CTBJISTIOTCSL Ha THIOPOIOCTaX Ha OOJBIIMHCTBE KpYII-
HBIX W CPEIHUX peK CTpaHbl. baza THapoIoTHYecKux
JaHHBIX OpraHM30BaHa W nomgaepxuBaercs B I'TH.

HeobOxomnuMmocTh IIpoBedeHMsT OKeaHorpaduyec-
KUX HAONIONEHWN M SKOJOTMYECKOT0 MOHUTOPMHTA
OKEaHOB CBf3aHAa C TeM, YTO OKEaHBl M MOpS, 3aHU-
Mast 2/3 IUIOLIagd 3€MHOM ITOBEPXHOCTU, UTPAIOT OI-
POMHYIO POJIb B INIOOAJTBHOW KJIMMATUYECKON CHUCTE-
M€ M, TeM caMbIM, B ()OPMUPOBAHUU KIMMaTa 3eMJIH,
a TaKXe SBISIIOTCS MCTOYHUKOM OMOpEcypcoB U pe-
3epByapoM OuopazHooOpasus. OkxeaHorpaduueckue
HaOIoneHusT Ha OeperoBbIX M OCTPOBHBIX CTAHIIMSIX
BKJTIOUAIOT B C€0ST M3MEPEHUSI YPOBHS MOPSI U TeMIIe-
paTypel €ro TOBepXHOCTU. ba3za maHHBIX co3maHa |
noagepxuBaercss B I'OWMH. T'mapoOuonornyeckuii
MOHUTOPUHT Ha MOpsAxX Poccum ocyiecTBisgeTcs B
XOJIe MOPCKUX SKCIECIUITUN MO METOAMIECKIM PYKO-
BojactBoM MI'KD kak BaxHeilnass 4acTb 3KOJIOTUYE-
CKOro MOHHUTOpPHMHIa MoOpeili U okeaHOB. I1aBHOI
IIeJIBI0 OTOTO HAIMPABJICHUS SIBISIETCS M3yUYEeHHUE CTPYK-
TYPHBIX U (QYHKIIMOHATHHBIX M3MEHEHHUII B MOPCKHX
9KOCHCTEeMaX, IOABEPXKEHHBIX KaK IIPSIMOMY aHTPO-
IIOTEHHOMY BO3IEHCTBUIO (3arpsI3HEHHNE, U3BSITUC
OUOpecypcoB), TaK M BO3JAECUCTBUIO MEHSIOIIETOCS
kimumara. B AAHWWN co3nana ob6oOineHHas 0asza
JaHHBIX O cocTosiHuM akBaTopuu CeBepHoro JlegoBu-
TOro OKeaHa (TeMIepaTypa, COJEHOCTb, IIOTHOCTh
MOPCKOI BOIBI, TUAPOXUMUUIECKUE XapaKTEPUCTUKU,
IUIOIIAb JIBAOB W WX TOJIIMHA U T. I.). baza momno-
HSETCS TEKYIIUMM pe3yabTaTaMUd U3MEPEHU, BBITION-
HSEMBIX HAYIHO-UCCIEAOBATCIBCKMMU CydaMUd U IIO-
JSIPHBIMU CTAaHIMSIMM (KaK CTAallMOHAPHBIMM, TaK W
IperyommnMn). DT paboThl MTPOBOASATCS U KOOPIU-
Hupyotcs AAHUN.

B Uncruryre okeanonsoruu um. I1. I1. [lupiiosa
PAH ocymectBisiercsi KOMIUIEKC HayYHBIX HCCIENO-
BaHUI M CHUCTEMATHMYECKMX MUCTAHIIMOHHBIX HaOJIIO-
JIEHUI TaKuUX MHapaMETPOB COCTOSIHHUS MOpEM, Kak
TeMIeparypa ITIOBEpXHOCTH, YPOBEHb MODS, ILUIOT-
HOCTb OMomacchl (PUTOILUIAHKTOHA W psfa APYTux.
NubopmanmonHoit 0a30ii 3Toli pabOTHI SIBIISIOTCS
JaHHBIC CITYTHUKOBBIX WM3MEPEHUI, ITOJIydaeMble B
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paMKax psja HallMOHAJIBbHBIX M MEXIYHAPOJHBIX IPO-
rpamMMm ¢ Havana 1990-x romos.

B niporpamme BcemupHoli ciy>kObl MOHUTOPUHTA
JIEIHUKOB MPUHUMAIOT ydyacTue MHCTUTYT reorpacduu
PAH, MOCKOBCKHUIA TOCyIapCTBEHHBI YHUBEPCUTET,
Tomckuil rocynapcTBeHHbIN yHUBEpcUTeT, MHCTUTYT
ByakaHojsoruun PAH, Cesepo-Kaskaizckoe YI'MC.
HccnenoBaHus J1eIHUKOB APKTUKM BBIIIOJHSIOTCS
AAHUWUN. CocTtosiHue KOHTMHEHTAJIBHOU MHOTOJET-
HEW MEpP3J0Thl B PABHUHHOIM YaCTU CTpPaHbl CHCTEMa-
tnayecku uccienyercs umHcrurtyramu CO PAH (Mu-
cTUTYT MepsnoToBenaeHus um. I1. M. MenbHUKOBa U
Muctutyr OMosiornyeckux mpodjieM KpUOJIUTO30HHI),
a TakxXe pSAoM APYruX UHCTUTYTOB. OCHOBHBIMU
Ha0JII0IaeMbIMU TIOKA3aTEISIMU MOHUTOPUHTA KPUOJIU-
TO30HBI SBJISIIOTCSL TeMIlepaTypa IMOYBOIPYHTOB, IIyOU-
Ha CE30HHOTO MPOTAauBaHMS 1 MX reorpauieckoe pac-
npoctpaHeHue. OCHOBHBbIE AaHHBIE AKKYyMYJIUPYIOTCS
B UHctutyre MepanoroseaeHus um. I1. 1. MeapHUKO-
Ba, MHCTUTYTE OMOJIOrMYECKUX MPOOJIEM KPUOJIUTO30-
oot CO PAH, BHUNUTMU-MIJI u UTKD.

B mocnegHee Bpemsi yaensieTcsl CEpbe3HOE BHU-
MaHME TOCJIEICTBUSAM 9KCTPEMATIbHBIX TUIPOMETEOPO-
norndeckux spieHuii. Ha tepputopun Poccuu orme-
qaetrcs Oosiee 30 BUOOB OIIACHBIX 3KCTPEeMaJIbHBIX
TUJIPOMETEOPOJIOTUYECKUX (METEOPOJIOTUYECKUX, ar-
POMETEOPOJIOTMUECKUX, TUAPOJOTUIECKMX, MOPCKUX
TUAPOMETEOPOJIOTMIeCKIX) sBiaeHuidl. OIacHble THAPO-
METEOPOJIOTUUECKUE SIBJIEHUS, KOTOPbIE XapaKTePHBI
IUIs1 TeppuTopuM Poccuu B XOJOAHBIN TIEPUOM, — CHJIb-
HbI€ CHEromaJbl 1 METeJId, IIITOPMOBBIE U JaXe yparaH-
HbI€ BETPbI, CUJIbHBIE MPOIOLKUTEIbHBIE MOPO3bI, I'O-
JIOJIETHO-U3MOPO3EBBIE SIBJICHUS, HAJIMIIAHUE MOKPOTO
CHera, MO3[HUE BECEHHWE 3aMOpO3KU. B Teruiblit nepu-
OJ1 OTMEUAIOTCSI CUJIbHBIE JIMBHU, COIPOBOXIAEMBbIE TPO-
3aMU, TPaJoM U IIKBAJIUCTBIM yCUJIEHWEM BeTpa. Be-
CEHHUE TI0JIOBOJIbSI, JOX/IEBbIC MABOJKUA W HABOJAHEHUS
COITPOBOXAAIOTCS 3aTOIUICHWEM HACEJIEHHBIX ITYHKTOB,
cenbxo3yroguii. st 10XKHBIX pallOHOB XapaKTE€pPHBI
CWJIbHBIE 3aCyXW, NPUBOISIIME K PE3KOMY CHIKEHUIO
YPOXAHOCTU CENBCKOXO3SUCTBEHHBIX KYJIBTYP.

IIpu oleHKax MOCIENCTBUM IKCTpEMAJIbHBIX Me-
TEOPOJIOTUYECKMX SIBJICHUN (HAIlpUMep, HAaBOIHEHMS)
YacTo NPUMEHSIOTCSI CTaTUCTUYECKUE XapaKTepUCTU-
k1 (X) ux nposiBieHWi (Hampumep, ypoBEHb BOJBI B
BOJIOEME, PAcXO/ BOJIbI), T. €. CBOMCTBA UX BEPOSITHO-
CTHOTO paclpelesieHusl B psily MHOTOJIETHUX 3Haue-
Huil. B ToM uynciIe MCIONBb3YIOTCS UX HUXHUE (xq) u
BepxHue (7)) KBAaHTWIM — IPAHMIIBI, 32 KOTOPBIE 3Ha-
yeHrue X BBIXOAUT B JOJTOBPEMEHHOM psAy HaOroze-
HUI ¢ yacToToi ¢g. YacToTa MOXET M3MEPSIThCS B HO-
JISIX €AMHUIIBL WK Xe B IporeHTax. Ilpu o6o0meHun
U aHaiau3e uHpopMmaluyu 00 M3MEHEHUSX YIOMSIHY-
THIX BBIIIIE TAPAMETPOB MCIIOJb3YIOTCS TPAAUIIMOHHbBIE
CTaTUCTUYECKME METOJbI, MPUEMBbl TNPUKIIAJTHON CTa-
tucTUKM, a Takke I'MC-texHomorum misi BU3yaiu3a-
IIMA PE3YJIbTATOB OlIEHOK.
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HJaHHBIE O TPUPOIHBIX SKOCHUCTEMaX, KOTOPBIE
HCTIONB3YIOTCS [UIST OIIEHOK WX KJIMMATOT€HHBIX HM3Me-
HEHUM, cyliecTBeHHO OeaHee. KpymHbie HabmoaaTe N b-
HBIE CETH CYIIECTBYIOT, MOy, JUIIb I (HhEeHOIO-
TUIECKOT0 U JIEHIPOKIMMATUISCKOTO MOHUTOPHHTA.
Cucremarnyeckue HAOTIONEHUS 3a MOMYJISIIUSIMHU pac-
TEHMI ¥ XUBOTHBIX B TOCYIapCTBEHHBIX 3aITOBEIHUKAX
(B HacTosiiee BpeMss umeeTcst 6osnee 100 3amoBemHu-
KOB, PACITOJIOKCHHBIX BO BCEX KIMMATUIECKUX 30HAX
Poccun) Takke HaYMHAIOT MCIIOJIb30BAThCS JJIS OLIEH-
KU BIVSHUS M3MEHEHMI KJIMMaTa Ha IIPUPOITHBIE KO-
CHCTEMBL.

®enonornueckue Hadbmomenust (8 CCCP komu-
YecTBO IyHKTOB HabJsofeHuil Ha cetu I'eorpaduuec-
Koro obmecrBa Ipesbinago 4000) B Hacrosiee Bpe-
MsI BEOyTCS CIENMaJINCTaM{ B 3allOBEIHUKAX, OoTa-
HUYECKUX cajaX M T.II., a TakKxke T0OpOBOJIBIIAMH.
ITpenmer HaOMONEHUN — CPOKU HACTYIUIEHMSI CE30H-
HBIX (a3 pa3BUTUS Y PaCTEHUI, XMBOTHBIX, HEKOTO-
PBIX THIPOMETEOPOJIOTUICCKUX SIBICHMII. DTa paboTa
ceiluac ocyiectnisiercss u koopaunupyercs MI'KD c

yyactueM Pycckoro reorpaduyeckoro o0I1iecTBa
(Munus, 2002).

HeHapoKiIMMaTUIYeCKe JaHHBbIE XapaKTepU3YIOT
TEPPUTOPUIO CTpaHbI B 1ieoM (Baranos u ap., 1996);
OCHOBHOI H3MEpsIeMbIM I10KA3aTeIb — paardalbHbBII
OPUPOCT HepeBbeB. JlaHHBIE POCCUMCKUX CTaHIIUI
JIEHIPOXPOHOJOTUYECKOTO MOHUTOPMHIA, XapaKTe-
pu3ylollie COTHU reorpauueckux ITYHKTOB, aKKy-
MYJUPYIOTCI B OCHOBHOM B MHCTUTYyTE Jieca M.
B. H. CykaueBa Cubupckoro otmenenust PAH, Wn-
CTUTYTE DKOJIOTMU PACTEHUI W XXMBOTHBIX YPaJIbCKOTO
otnenenusi PAH, B Unctutyre reorpadum PAH. Dtin
JIAaHHBIE TIPEJCTABIISIIOTCS TaKXe B MEXIYHApPOIHbIE
0aHKU JEHAPOKIMMATUYECKUX JAHHBIX.

B ocranbHOM 5KO0JI0TMYECKE AJaHHbBIE, TTPUTOIHbBIE
JUISL aHaJIM3a Ha TIPEeIMET BBISBJICHUSI KIMMATOT€HHBIX
W3MEHEHUI, — OOBIYHO PEe3yJIbTaThl PAOOTHI CHEIUATb-
HBIX HAYYHO-MCCJIEIOBATEIbCKUX TTPOeKTOB. OHU pe-
KO XapaKTepU3ylOT TEPPUTOPHUIO CTpPaHbI B IIEJIOM, a
Yalle OTHOCITCS K HEKOTOPOMY PETMOHY WM KOHK-
peTHOMYy HpUpOJHOMY O0BeKTy. B Tabis. 2.1.1 oxapak-

Tabauua 2.1.1. Hexkomopwvie obsexmuvr Ha meppumopuu Poccuu, ¢axkmuueckue xaumamoeeHHble U3MEHEHUS

Komopblx ObLAU 6blA6/1€eHbl, U Memoobl OUEHKU

MeTtonoaorus
WN3yyaemblii WUcxonnasa BbISIBJICHHS KJIUMa- % (— MecToHaxoKIeHHe
00beKT uHdopmanus TOr€HHBbIX H3MeEHe- 0a3bl JAHHBIX
HUl OMOTBI
1 2 4 5

I'panuupt reorpadmyecknx (JaHAmagTHO-KIMMATHIECKUX, PACTHTEIbHBIX) 30H

I'panuna seca B TUC PerpeccuonHnas Virtanen et al., Wuctutyt 6uomo-
OacceitHe p. Yca, MOJIETIb 2004 run Komu Hayy-
CEeBEePO-BOCTOK Horo 1eHtpa YpO
EBpomneiickoit PAH

TEPPUTOPUN

Poccun

Ypouunie Apbl- Pesynbratel HazeM- — AHaJIW3 IUHAMUKA Xapyk u ap., Wuctutyt neca
Mac, OacceitH HBIX HCCIIeI0Ba- KJIaCCOB JIMCTBEH- 2002; Xapyk u nMm. B. H. Cykaue-
p. XaraHra Huit ¢ 1969 r., HUYHUKOB IO Ip., 2006 Ba CO PAH

(caMBlif ceBepHBIH
B MUpE JIeC)

Marepualibl JUC-
TaHIIMOHHOTO
SOHIUPOBaHUS

COMKHYTOCTUA KPOH
U WHJECKCA LIUPHU-
HBl TOAWNYHBIX
KOJIEL[ B CBI3U C
TEMITEpaTypon u
ocajgKkamu

I'panuna nec —

TYHIpa Ha
TMonspaom VYpaie

PesysbraTel HazeM-
HBIX KCCIIEN0BA-
Huit ¢ 1960 r.,
MaTepyasbl IUC-
TAHIIMOHHOTO
30HIMPOBAHUS

AHamm3 DUHAMUKA
KJIACCOB JIMCTBEH-
HUYHUKOB IIO
COMKHYTOCTU KPOH

Xapyk u ap., 2002

WHcrntyT neca
uMm. B. H. Cyxkaue-
Ba CO PAH,
HNHCTUTYT 3KO0JI0-
TMU PAaCTCHUN U
KUBOTHBIX YpO

PAH
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1 2 3 4 5
3acylnuinBbIe Janubie HabmIOIE- IIpemioxen 30JIOTOKPBIINH, HWHcTuTyT reorpa-
3eMJIM B paBHUH- Huit UHctutyTa WHIUKATOP KJIMMa- 2005 ¢un PAH
Hoit yactn Cpen- reorpapuu PAH u TUYECKOTO OITyC-
Helt A3uu u pe3yJibTaThl aHaTu-  THIHUBaHUS,
TPUJIETAIOIINX 3a MmyOJuKanui OCHOBAHHBIN Ha
PEruOHOB (BKJIIO- (TaHHBIE Ha3eM- 3aracax 3eJeHON
gasgs KayMpikuio u HBIX U JTUCTAHIIN- uromacce n
AcCTpaxaHCKYIO OHHBIX HaOIIOME- oTpaxkaTeIbHOI
00acTh) HUI1) CIIOCOOHOCTH
pacTUTENILHOCTH,
OIIPENEIISIEMO C
TIOMOIIBI0 MHACK-
ca NDVI (Myneni
et al., 1995)
Tysapsl u mosp- PesynbpTarel opu- Habnionenust Ha MarseeBa, 1998 boranuueckuit

HBIE ITyCTHIHU
Taiimbipa

TUHAJIBHBIX MCCIIE-
OOBAaHUU U JIMTe-
paTypHBIe JaHHBIE
(psIIbl JAaHHBIX
MHOTOJIETHUX
HaOTIOACHMIA)

30HAJILHOM I'pagu-
CHTC

WHCTUTYT WM.
B. JI. Komaposa
PAH

BeprukanbHasi mosicHOCTh

I'panuna nec —
TYHIpa B
bacceitne p. CobOb
(IMonspusrit Ypair)

Kaptor necoryHa-
POBBIX COOOIIECTB
Maciraba

1:100 000 3a 1910,
1960 u 2000 rr.

Ananus pacmpene-
JIEHWST ¥ COOTHO-
IICHUS IUIOLIAIECIH,
3aHSTHIX pa3JInd-
HBIMU TUTIAMUA

IMusroB u ap.,

2005

HWHCTUTYT 3KO0JI0-
TMU PaCTEHUN U

XKUBOTHBIX YpO

PAH

COoO0IIIeCTB
I'panuna nec — Ornmcanusi, ¢Goro- KoanuecTtBeHHBIC Kapralov et al., HMHCcTUTYyT 2KO0J0-
TyHapa B Teuiaii- rpapuu U KapTbl COIIOCTABJICHUSI U 2006 TMU pacTeHU u
cko-KomxxakoBcKo- 1956 u 2005 rr. KayeCTBEHHEBIC XHWBOTHBIX YpO
CepebpsTHCKOM CpaBHECHMUST PAH

TOPHOM MaccuBe
(Cesepnbiit Ypan)

JdnuHamuka Bepx-
Hell TpaHUIlBl Jeca
Ha [lonsipHom
VYpane

Marepuabl
MOJIEBBIX paboT

AHanu3 romoBbIX
KOJICI JIePEBbEB

Mazepa, 2005

HMHctutyT 3KO0IT0-
TMU PACTCHUN U
XKUBOTHBIX YpO
PAH

BepxHss rpanuia
jeca Ha 1. Upe-
menb (FOxHBIH
Ypa)

Martepuainbl
IIOJIEBBIX pabdoT

MHorodakTopHBIH
JICTIEPCUOHHBIN
aHaIN3

Tpyouna, 2006

HWHCTUTYT 3KO0JI0-
TMU PaCTEHUN U

XKUBOTHBIX YpO

PAH
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Ilpodoancenue mabauyvt 2.1.1

BunoBoe pa3nooOpasme

Bunpr necHbIx
pacteHuii Mxatc-
Koro xpeoOra
(CesepHaoe Ilpu-
Oaiikasbe)

280 reoboTaHMUeC-
KUX OIMCaHUU

Krnaccudukanms
PaCTUTEILHOCTHU
mo bpayn-biaanke
M aHaJIU3 BUIOBO-
ro borarcrBa u
AKTUBHOCTU
1eHoGI0p

AHEHXOHOB,
Kpuso6okos, 2006

WHcTuTyT obmIei
W BKCIEPUMEH-
TaJIbHOU OMOJIOrUu
CO PAH

BupoBoe pa3HO00-
pasue pacTeHUM B
Cubupu

baza gaHHBIX 1TO
KJIIMMATUIEeCKIM
napameTpam
3anamaoit, Cpen-
el u IOxHoI
Cubupu, coBMe-
menHasg ¢ TUC

MeToasl opauHa-
IIUM U PErpeccu-
OHHBIII aHaIN3

ITapdpenona u p.,
2004

Wuctutyt neca
M. B. H. Cykaue-
Ba CO PAH

IleHTpHl BUAOBOTO TUC, comepxamras  MaremaTuueckoe Venevsky and WHcTutyT Gusuku
pazHooOpaszust u ToTTorpahuIeCcKyro MOJIeJIMPOBaHUE, Venevskaia, 2003, atMocGephl M.
COOTBETCTBYIOIINE U KIUMaTUIECYIO Teopusi ¢ppakTaIoB 2005 A. M. ObyxoBa
KJIAMaTAYECKIE nHMOpMAaIIio (C. B. Benesckmnii)
mapaMeTpbl

Apeanbl BUIOB
I'panuna apeana Komnuectso Ananu3 cootHomre- — Xapyk u ap., 2005 HWucturyt neca

JIMCTBEHHUIIBI Ha

JCPEBLEB PA3HBIX

HUsA OCPEBLEB

uM. B. H. Cykaue-

Enuceiickom HOpoJ B BEPXHEM Pa3IMYHBIX TTOPOJ Ba CO PAH
KpsTKe sipyce U B TIO[I- B BEpXHEM sIpyce
pocrte U B TIOIPOCTE
BIOJIb TPAHCEKT,
HATIpaBJIEHHBIX
BHYTpPb apeaina
JINCTBEHHUITHI OT
€ro TPaHUIIbI
Apeansl BUIOB Kapter pacmpoct- W3meHeHnsT Kapt MHorouncaeHHBIC Bboraanyeckuit
BBICIIUX U HM3- paHEeHUs BUJIOB U pacrpocTpaHeHUsI MyOJIUKaIuu WHCTUTYT WM.
IINX pPacTCHUI KOOPIUHATHI BHUIOB BO BpPEeMCHU Boraanyeckoro B. JI. KomapoBa
HaxoI0K VHCTUTYTA VM. PAH, WncTUTyT

B. JI. KomapoBa
PAH, Wncturyra
reorpapum PAH,
MHucturyta 1mpo-
0JIeM 2KOJIOTHU U
SBOJIIOLINYN WM.
A. H. CeBeprona
PAH

reorpadum PAH,
b1 FLORA
(MHCTUTYT IIpO-
0yieM PKOJIOTUU U
SBOJIIOIINHI WM.

A. H. CesepiuoBa
PAH, A. B. Koxa-
PUHOB)
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Il Y AOSBANCTSE DL CYCTEN B

JaHHble HAbMIOOEeHU 3a nokasaTtesieM COCTOAHNSA CUCTEMbI (M3MEHEeHNe
KOTOPOro BLIABAAETCH) UM €ro KIMMaTUYECKUMU NpeanukTopamm

AHanuns TPEHOOB BO BPEMEHHbIX
pAaaax AaHHbIX Msmepeva rnokasa-
TeNa WM ero Ka4eCTtBeHHbIX OLe-
HOK

PacuyeTbl C NOMOLLBIO MOAENEN NSMEHEHNE
Knnmvata — 3¢pdekT; B Ka4eCTBe BXOOHOM
MHpOopMaLIMM NCNONb3YIOTCA pPaabl Habnoae-
HUI 3a KIMMATUYECKUMU NPEeauKTopamMm

OueHkun npoum3oLwuenLinx N3MEHEHW

Puc. 2.1.1. KoHuenTyanbHas cxema Mnofy4eHMs OLLEHOK MPOU30LIEALLNX KIMMATOrE€HHbIX U3MEHEHUI B Mpu-
POOHbIX N XO3ANCTBEHHbIX CUCTEMAX, B COCTOSAHUN 300POBbA HACESIEHUS.

TEPU30BaHBl HEKOTOPHIE M3 OOBEKTOB HAOTIOMCHUN U
METOBI TTOJYIEHHSI OIICHOK.

MeToabl MOTYYEeHMST OIIEHOK TOCICICTBUN M3Me-
HeHUl KiamMaTa B XX BeKe JJIST IPUPOIHBIX U XO3SIH-
CTBEHHBIX CHUCTEM, IS 300POBbsS HaceJIeHUs 00CYyX-
Jaiorcst B pasgenax 2.1.2-2.1.10. DTu pasnmensl He
MIPEJICTABIISTIOT METOMOJIOTHIO BBISIBJICHUSI KJIMMATO-
TeHHBIX M3MCHEHUI BOOOIIE, a KPaTKO XapaKTepu3y-
IOT JIMIIb TOT KPYr' METOIOB, KOTOPBIC ITPUMEHSIIUCH
JUTST TIOJTYYCHUS OLIEHOK, COIEPKAIUXCSI B TAaHHOM JIOK-
nmane. B 3a-kiIrodeHMe 3TOTO paszmeiia IpUBEAEM 00-
Iy OJIOK-CXeMy, XapaKTEePU3YIOIIYI0 3T METOIBI, —
cM. puc. 2.1.1.

2.1.2. Cocmosnue 30anuii u coopyxcenuil,
omonumenvHulii nepuood, mpamcnopm

JONroBEYHOCTh 3JaHUU UM COOPYXKEHUIN 3aBUCUT
OT 0a30BbIX XapaKTePUCTHUK, 3AI0KCHHBIX TIPU ITPOEK-
TUPOBAHUU, & TaKXKe OT IopsakKa sKkcruryatanuu. Mx
TEIUIOBOM PEXMM OIPEHCNISICTCSI TEIUIO3aIlUTOM, CHUC-
TeMaMU OTOIUIEHMSI, BEHTWJISLIMU U KOHAUIIMOHUPO-
BaHUS, a TakKXKe TeruiocHaOxxeHueM. OTHUM U3 BaX-
HbIX (DAKTOPOB, BIMSIONIMM Ha COCTOSIHUE WU TEIUIO-
BOH pexuM, siBjisieTcsl KimMmar. MI3aMeHeHue Kiumata
MPUBOJUT K U3MEHEHUSIM HArpy30K THJIpOMETE0POJIO-
rUYecKuX (pakTopoB Ha 3MaHUS M COOPYKEHUS, a TaK-
K€ K M3MEHEHUIO MOTpeOJIeHUS SHEPTUU I 1ejei
nX o0orpeBa WJIM Xe OXJIaKICHUS.

24 )

[Ipu oneHKe BIMSHMS KJIMMaTa Ha COCTOSIHUE 37a-
HUI U COOPYXKEHUIl OCHOBHBIMHU TapameTpamu, Ipu-
HUMaeMbIMU B pacueTsl, sapisitorcs (Kobysheva, 1992):

a) KBaHTWIM:

— CcpenHeil TemIiepaTypbl Bo3myxa Haubosiee XO-
JIOMHON TISATUIHEBKU;

— HauboJiee XOJOJHBIX CYTOK (Ha Iore CTpaHbl —
ele M HamboJiee KapKUX CYTOK);

— HEKOTOPBbIX CPOUYHBIX 3HAYECHUI TEMIIepaTyphl
BO3/IyXa;

0) XapaKTepUCTUKHU OToIuTesbHOro repuona (O[l):

— TmpomosxutebHocTh Ol
CpenHsisl TeMmIeparypa.

HavanoM oTomuTenbHOTO MEpUOAA CUUTACTCS
JlaTa YyCTOMYMBOTO IIEPEXOHa CPEeIHEW CYTOYHOM TeM-
mmeparypbl Bo3dyxa uepe3 3HaueHue 8°C oceHblo, a
OKOHYAHMEM Ilepuofa — JaTa YCTOMUYMBOTO Iepexona
CpelHEel CYTOYHOI TeMIlepaTypbl BO3dyXa 4epe3 3Ha-
yenue 8°C BecHol (Xanmoxko, 1981). Ilepexon cuu-
TaeTCsl YCTOMYMBBIM, €CJIU COOTBETCTBYIOIICE SIBICHUE
HaOJI0JaeTCsI HE TOJIBKO B T€ CYTKM, KOTJA IMEpPexo
MPOU30IIIe)I, HO U B TCUCHUE 5 MOCIEAYIONINUX CYTOK U
oonee. I[Ipu pacyeTe MpOJOKUTEILHOCTA OTOIUTEb-
HOTO TIepUO/a CYTKM OCEHHETO IMepexoa YIUTHIBAIOT-
csl, @ BECEHHEro — Her.

3aTpaThl SHEPTUM Ha OOOTpPEB IOMEIICHUUN 3U-
MOW U OXJTaXIEHHE JIETOM KOJWYECTBEHHO OIICHMBA-
IOTCSI OOBIYHO C IIOMOIIBI0O MHIEKCA MOTPEOJICHUS
toruBa (M11). OH Mo3BOMSIET, B YACTHOCTU, COIIOCTaB-
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JIITh 3aTpaThl Ha co3maHue KOMGOPTHBIX YCIOBHI B
IIOMEIIEHUSX B 3aBUCUMOCTH OT YCJIOBUIA ITOTOMIBI.
Hupekc moTpebsieHnsT TOIDIMBA BBIYMCIISIETCS JUTS 3a-
JNIAaHHOTO TIepuoja KaJeHAApHOro roma (Hampumep,
JUIL KaKOTo-JIM0O Mecslla) WIK JJIS BCEro roja B Iie-
oM. st oborpeBa 3maHMi IS 3aJaHHOTO IIepHoaa
BpeMeHu 3HaueHue HMII ectb cyMMma aOCOIOTHBIX OT-
KJIOHEHU! CPETHECYTOYHBIX 3HAUEHWI TeMIIepaTyphl
oT nopora KoM@opTHocTH — 3HaueHust 18,3°C — 3a Te
CYTKM pacCMAaTPUBAEMOTO IIepUoJa BPEMEHH, KOTAa
Temreparypa Oputa Humxke 8°C. [ oxmaxmeHus 3ma-
HUI ST 3aJaHHOTO IIepuoja BpeMeHM 3HaueHue M1
€CTb CyMMa OTKJIOHEHWI CPEIHECYTOYHBIX 3HAYCHUU
TEMIIepaTyphbl OT Mopora KOMGOPTHOCTH — 3HAYCHUS
18,3°C — 3a Te CyTKM paccMaTpMBaeMoro IMepuoaa
BpeMeHHU, Korjua TeMreparypa obuia Boire 18,3°C. Dt
YaCcTHBIE CYMMBI Ha3bIBAlOTCSI COOTBETCTBEHHO MHICK-
caM# TTOTpeOJIeHMST TOTUTMBA Ha HarpeBaHME M OXJIaX-
nmenne. OHU IMMPOKO MCITONB3YIOTCS B Poccuu m apy-
rux crpaHax, Hanpumep, B CIIIA, npu BbINOJHEHUU
OIICHOK ITOTPEOHOCTH B SHEPIWH JUISI PETYIMPOBAHUS
KJIMMaTa MOMEIIEHUI, BXOIST B CIIPABOYHbBIC TTOCOOUSI.
B manHOM pnokiame WHAECKC MOTpeOJEeHUs TOILIMBA
OIIEHUBAETCS IS PACYETHOTO OTOIUTEIHLHOIO IEPHO-
Ja (IIPOMEXXYTOK BPeMEHHM MEXTy JaTaMd YCTOMYMBOTO
repexojia CpeIHeCYyTOUHOI TeMrepatypoii ropora 8°C).

M3MeHeHUE TPOMOJKUTEIFHOCTA OTOIUTEIHEHOTO
rnepuofia U MHAEKCA IMOTpeOJeHUsT TOIUIUBA B TOX f
XapaKTepu3yeTcsl B IIPOIIEHTAaX OT UX 3HAUeHWI B Oa-
soBbiit rox #, (Iepctiokos, 2007):

A, OIT = 100 (OI(7) — OI(t))/ OI(%,),
A, HIT = 100 (MII(H) — HII(t))/HIT(E,).

Bmecro 3nHayeHuit B 6a30Bbli Tox ) B 9TUX (op-
MyJIaX WHOTAA MCITOIB3YIOTCS cpemHue 3HadeHust Of1
u HII 3a Kakoil-m1bo 0a30BBIN MEPUOI.

7151 BEIYMCIICEHUS BCEX STHX ITapaMeTPOB MCIIONb-
3YIOTCSI JaHHBIE MOHUTOPHMHIA KJIMMaTa CYTOYHOTO
paspenieHusi, KOTOpble OOECIeUMBAIOTCS YIPEXKICHU-
smu Pocruapomera — MeTEOPOJTOTUYECKUMU CTAHIIU-
IMH W HAyJYHO-MCCIEAOBATEIbCKUMU WHCTUTYTAMU,
BBIMOJIHSIOIIMMM aHAIM3 U O0O0OIIeHUE AAHHBIX W3-
MepeHUuil (CM., HaIllpuMep, CYTOUHBIE OOOOIEeHUS
naHHbIX Ha BeO-cTpanuiie BHUUTMU-MIIJL Pocrun-
pomera — http://www.meteo.ru/). Mcmonp3yorcss u
JMaHHBIC IPYTUX CIEeIUATU3NPOBAHHBIX THUAPOMETEO-
posiormyeckux uaMepeHuii (Anekcanapona, 2006).

B mpoiiecce skcrutyataliyi Kaxaoe 34aHUE ITOJ-
Bepraercsl BHEITHUM BO3ACHCTBUSIM, KOTOPBIC TIPUHU-
MAalOTCS BO BHUMAaHME B IPOEKTax IIyTeM Ioa0opa
MaTepyuajoB M KOHCTPYKIIMI, 3aIllUTHl WX CICITAAalIb-
HBIMU TIOKPBITUSIMUA M T. . DKCIUTyaTallMOHHBIE 3a-
TpaThl Ha 3[aHUE B MPOLIECCE €ro CIyxkObl B 2-3 pasa
MPEBBIIAIOT pacxojibl Ha ero ctpouteabcTBo (Ky3He-
oB, KooOrwmmena, 2004). ITostomy ocoGeHHO BaxkeH
BBIOOP KOHCTPYKIIMHM, He TpeOyoIlleil KallMTaaIbHOTO
peMoHTa. DhGHEKTUBHOCTL 3TOTO BHIOOpA CYIIIECTBEH-
HO 3aBUCUT OT ITapaMeTpOB KJIMMaTa.

CyllleCTBEHHYIO POJIb UIPAET CTEIEHb YBJIaXHE-
HUS HApY>XKHOW MOBEPXHOCTU BEPTUKAIBHBIX OIpaXK/a-
IONIIMX KOHCTPYKIMA. YBIaXHEHUE CTEH OTpUIIATENIb-
HO CKa3bIBa€TCd KaK Ha TEIUIOTEXHUYECKOM DPEXUME
3MaHUsl, TaK U Ha ero poyiroeyHoctu. Haubobliiiee
BJIUSIHAE HA MPOYHOCTH MaHEIbHOTO 3IaHUS OKa3bIBa-
€T 4acToTa M MHTEHCUBHOCTb IMPOMAYMBAHUS CTHIKOB
ITaHelell B CTeHax 3maHus. 3amep3as M pacIIupssich,
BjIara, MomaBllasi B CTBIKM, MOCTEIIEHHO HapyllaeT
1IEJIOCTHOCTh ¥ T€PMETUYHOCTh CcTeH. Crenuain3upo-
BaHHBIM TIPUKJIAAHBIM KJIMMATUUYECKUM WHIEKCOM,
WCITOJIB3YIOIIMMCS TIPY OIIEHKAaX ITOCJIEACTBUI ITpoMa-
YUBAHUS CTEH, CIYXUT KOJIWYECTBO XUIKUX OCAIIKOB,
MOTAIAI0IIMX Ha BEPTUKAIBbHYIO ITOBEPXHOCTH (“KO-
Chble JOXAN’), KOTOPOE 3aBUCUT OT KOJIMYECTBA U IPO-
JIOJKUTEJIbHOCTU OCAJIKOB U CKOPOCTHU BETpA.

st oleHKM HeOJaroIpusITHOIO TEPMUYECKOIO
BO3JEMCTBUS Ha CTEHBI 3JaHUS MUCITOJIb3YETCs I1OKa3a-
T€JIb MOPO30CTOMKOCTU MaTepuaioB. MopoO30CTOM-
KOCTb U3MEPSIETCS MAaKCUMAJIbHO BO3MOXHBIM UKUCJIOM
LIMKJIOB TIONIEPEMEHHOTO 3aMOPAKMBAHUS U OTTaUBAHUS
HACBIIIEHHOTO BOAOW MaTepuaia 0e3 CyIIeCTBEHHOU
MOTepU TEXHUYECKUX CBOMCTB. M3MeHeHMe oTpulia-
TEJIbHOM TeMIIepaTypbl HaApY>KHOTO BO3ayXa IMPUBOIUT
K CMEIIEHUIO MOJIOKEHUS “HyJIeBOW TeMIepaTypHOU
TOYKM” B TOJIIIE CTEHBI (CUUTAETCSI, YTO BHYTPHU 31a-
HUS TeMIepaTypa IMOJIOXUTENIbHAsI). YBEJIUUYEeHUE aM-
IUIUTYAbl U3MEHEHUU TIOJ0XEHUSI U YacTOThI KoJieba-
HUU “HyJIeBOI TeMIlIepaTypHOH TOUYKU’ TIPUBOIAMUT K
OoJsiee yacTOMy U BBIPAXXE€HHOMY MHOTOKPAaTHOMY 3a-
MOPQXMBAHUIO U OTTAMBAHMIO MaTepuayia, YTO YCKO-
pSIET paspyllleHue CTEeHBI 3[JaHUS.

Baxnyio poJsib Ipu olieHKE 0€30MaCHOCTU 3IaHUI
U COOPYKEHUI WUrpaeT cHeropasi Harpyska. CHeroBas
Harpyska Ha pasJIMuHble TTOKPBITUS OIPENessieTcsl Be-
COM HAaKOIHMBILIETOCSd CHEra B pacyeTe Ha €AUHUILY
iomaau. 3HayeHue (hakTUIecKOi Harpy3Ku 3aBUCUT
OT KOMILIEKCa METEOPOJIOTUYECKUX I1apaMeTpoOB: KO-
JIMYECTBA OCAJKOB, TeMIIEpaTypbl BO3JyXa, CKOPOCTHU
BeTpa. OT TeMIlepaTypHOIo pexXrma 3aBUCST: BO-TIEep-
BBIX, IIPOJOJIKUTEIBHOCTh MOPO3HOTO Iepuojaa, Bpe-
MsI, B T€UEHHE KOTOPOro IPOUCXOJUT HAKOIUIEHUE
CHEra, M JIOJIsI TBEPIbIX OCAJKOB, 0Opa3yIOIIUX CHEX-
HBII MOKPOB; BO-BTOPBIX, IIOBTOPSIEMOCTh OTTEHENICH,
YMEHBIIAIONIUX cHero3amnachl. Kapra palloHUpoBaHUS
Tepputopun Poccuu 1o CHETOBBIM Harpyskam IpuBe-
neHa B CHull “Harpysku u Bo3smerictBust” (1998).

OCHOBHBIMM HAIIPaBJICHUSIMU ABTOJOPOXKHOW OT-
paciiu, TpeOYIOIIMMU ydeTa KJIMMara, SIBJISIOTCS:

— MPOEKTUPOBAHUE CUCTEM JOPOT;

— JIOPOXXHOE CTPOUTENIBCTBO, MPOU3BOJICTBO pe-
MOHTHBIX PadoT;

— 9KCIUTyaTamus aBTOMOOUJIbHBIX JOPOT U Opra-
HU3alLMsl IBUKEHUS Ha JIoporax;

— IUIAHUPOBAHUE TEPEBO30K;

— pazpaboTKa MEPOIPUATUN, HEUTPATUIYIOIIAX
0C000 OITaCHBIE METEOPOJIOTUUECKUE SIBJICHUS.
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Kene3HOOOPOXHBIN TPAHCIOPT — TaKXe ITOro-
no3aBucumMast oTpacib. OH paboTaeT MO OTKPBITHIM
HeOOM M B pa3HbIX KIMMATHMYeCKMX 30HaX. becmepe-
OolfHasi, yeTkasli ero paboTa BO MHOI'OM 3aBUCHUT OT
ycioBuit moronbl. IlosToMy pellieHrMe MHOTHUX TEKY-
IIUX W TEePCIEKTUBHBIX 3a/1a4 XKeJIe3HOMTOPOXKHON OT-
pacnu TpeOyeT ydyeTa Kak TEKYIIero KjiumaTa, TaKk U
BO3MOXKHBIX €0 U3MEHCHUIN.

HMcrounukom nHopManum ob yinepde TexHUUYeC-
KUM CHCTEMaM, CBSI3aHHBIM C KJIUMATOM, SIBIISIIOTCS
nanHeie MYC u Japyrux OTBETCTBEHHBIX TOCylap-
CTBEHHBIX OPraHOB, YAaCTHBIX KOMIIAHUI, a TaKXke
Hay4yHbIe MYOJIMKAIWAU.

2.1.3. Ceavckoe xo3aiicmeo

2.1.3.1. Pacmenus

[Ipu oneHKe BO3AEHCTBUSI U3MEHUMBOCTU KJIMMa-
Ta pa3HBIX BPEMEHHBIX MACIITa00B Ha ypoxKail CesbC-
KOXO3SIACTBEHHBIX PACTCHUM U CEJIbCKOXO3SMCTBEH-
HOE 3eMJICIIONb30BaHME WCIIOIB3YIOTCS JTaHHBIE MO-
HUTOPWHTAa KJIMMaTa W CIHeNUaJIU3UpPOBAHHBIC
MPUKJIAIHBIE KIMMAaTHYeCKUe WHAECKCH — arpoKJIv-
MaTUYeCKue M OMOKIMMaTU4YecKue IokazaTenu. Mx
pacyeT BBITIOJHSIETCS HA OCHOBE €XKETOTHO ITOIOJIHS-
€MBIX BPEMEHHBIX PSAIOB 3HAYCHUM TUAPOMETEOPOJIO-
TUMYCCKUX BEIMYMH W JAaHHBIX 00 ypoxXae pacTCHMIA.
Ilepeuenp mokazaresieil mpuBeneH B Tadn. 2.1.2.

st OLlEeHKW YBJI&XXHEHHOCTU TEPPUTOPUU B JIaH-
HOM JOKJIaZie MCIOJIb30BAIUCh UHACKC cyxocTu (M C)
Bynwiko, rupporepmuueckuii KoapdpumueHT (I'7TK)
CensgsHuHOBa M Koa(d@uiueHT yBiaaxHeHus (KJY)
Yupkosa. g CeIbCKOXO3SUCTBEHHBIX 3€MeJib OHU
BBIYUCIISUTUCH CIICTYIOIIUM O0pa3oM:

_ M 0152RX—III +2RIV—VIII
ERI—XII ’ 0’:I‘BZTIV—VIII
RVI—VIII
FTK B O’lZTVI =Vii

3mech XR, |, — CyMMa OCaaKOB 3a MECALBI, yKa-
3aHHBIE B MHJEKCEe pUMCKUMU Hudppamu (0T L-ro g0
M-ro), 2T, — cyMMa 3a KaJl€eHIAPHBIA TOI CPEXHECY-
TOYHBIX 3HAYEHUIU TeMIlepaTyphl BO3ayxa OOJbIIe
10°C, 2T, ,, — cyMMa CpPEIHECYTOYHBIX 3HAYECHMIA
TeMIIEpaTypbl BO3AyXa 3a MECSIIbl, YKa3aHHBIC B WH-
Jnekce pumckumu 1udppamu (ot L-ro 1o M-ro).

HMunekc cyxoctu Byaplko — WHTErpajibHBIN TO-
JIOBOM MoKazaTeslb yBlIaXHeHHocTu, a KY u I'TK —
OoJee creIMaTU3MPOBAHHBIC ITOKA3aTeNIM, XapaKTepH-
3yIOIIKME BJIAroo0eCIeYeHHOCTh arpodKOCHUCTEM IIpU
ecrecTBeHHOM yBiaxHeHuu. IIpu stom KV mpencras-
JIIeT YBJIAXXHEHHOCTh IOYBBI JICTHETO IEpUOAa C yde-
TOM OCaJKOB XOJIOJHOTO Iepuoja roga, a I'TK —
JIUIIL YBJIAXHEHHOCTh JIETHETO Ieprofa 0e3 ydeTa
HavaJbHbBIX BJIAaro3aracoB ITOYBHI.

B 3akmodyeHre OTMETHM, UYTO Pa3MEpPHOCTh WH-
nekcoB XT, u X7, TpeOyeT HEKOTOPOro BHUMAHMS

2 )

npu omnepanusx ¢ HAMU. OHM SIBJISIOTCSI YaCTHBIMU
cllydasiMd “CyMMbl aKTUBHBIX TeMmepaTtyp” ZTTn.
ITocnenHsis ompenesnsieTcd KakK WMHTETpal 3a KaJleH-
JNApHBINA TOJ] TEKYIIUX 3HAYCHUN TeMIIepaTyphl, OOJIb-
mmx Hekoroporo mnopora 7,. Kak uHrerpan, sra Be-
JUu4rHa uMeeT pasMmepHocTh °C X Bpemsi. OmHako B
TOM CJIy4ae, €CJIU 3TOT MPUKIIAMHOU KIMMATUIECKUN
WHJIEKC BBIYUCISIETCS, WUCXOASd M3 CPEIHECYTOYHBIX
3HAUEHUI TeMmIepaTypbl (T.€. MHTErpal 3aMEHSIETCS
CyMMOI1), 110 Tpaauumuu cymma 3¢hGEKTUBHBIX TeMIIe-
patyp naetcst npocto B °C.

2.1.3.2. Hacexombie — @pedumenu
CeNbCKOXO3AUCMBEHHBIX KYAbMYP

HacexoMble — BpeauTenn CeIbCKOXO3STHCTBEHHBIX
KYJIBTYP OOBIYHO CYIIECTBEHHO 3aBUCAT OT IOTONEI, a
cJIeoBaTeIbHO, B JOJTOCPOYHOM ILIaHe, B Yepene IIo-
KOJICHUII — ¥ OT KimMaTta. JIIg XapaKTepuCTHKM pas-
BUTHS, PAa3MHOXEHMS W PacIpOCTpaHEHUS B IIPO-
CTPAaHCTBE HACEKOMBIX-BpEAUTEICH YacTO UCIOJIb3Y-
IOTCS KaK HEIOCPEACTBEHHO M3MepsieMbIe ITapaMeTphl
KJIuMara, Tak M CIeIUaIu3upOBaHHbIC IIPUKIIATHBIC
KJIMMAaTHYeCcKre MHACKCH. KpoMe OOBIYHBIX ITapaMert-
pOB KJiIMMaTa — TeMIIepaTyphl, CYMMBI OCAaIKOB M
CYMMBI aKTHBHBIX TeMIIepaTyp (CM. MPeObIIYIINi pas-
IIeJT) WCITOJB3YEeTCsS TaKXKe IMUPOKO IPUMEHSIEMBIi
MPUKJIATHON KIMMATAYECKUI MHAEKC “cymMa 3 dheK-
TUBHBIX TemmepaTyp”. Ilo ompeneineHuo — 3TO WH-
TETPpAJI 32 KaJCHAAPHBIA TOJ TMPEBBIIICHUS TEKYIIEU
TeMIlepaTypoii Bo3myxa 7 HEKOTOPOIO ITOPOTOBOTO
sHayeHust 7,. Takum 00pasoM, €CIM II0JIb30BaThCs
CUMBOJIMKOH, TPUMEHEHHOU B MpebIayIleM pasfele,
TO cymMMa 3(PHEKTUBHBIX TeMmeparyp ectb X(1, — T).
PasmepHocTh 91Ol BenuuuHbl ecTh °C X Bpems. Of-
HAaKO B TOM CJIydae, €CJIM 3TOT IPUKIATHOM KIMMa-
TUYCCKUIT WHIAEKC BBIYUCISIETCS, WMCXOISI W3 Cpel-
HECYTOUHBIX 3HAYCHWI TeMIIepaTyphl (T. €. MHTeTrpai
3aMEHSETCS CyMMOM), TO MO Tpagulluu cymma 3¢-
(eKTUBHBIX TeMreparyp maetcs mpocTto B °C.

Capanuosvle. 3aBUCUMOCTb OT KJIIMMaTUYECKUX
YCIIOBUI CHJIBHO BBIpaKE€Ha Y BCEX CapaHYOBBIX. JIJis
pPa3HBIX PETMOHOB U BHUAOB IS Pa3BUTHUS OCOOCH IO
MTOSIBJICHNST JIMYMHOK HEoOXoamMa CyMMa CpemaHecy-
TOYHBIX TOJIOKUTEJIBHBIX TeMmepaTyp (Ipu IMmopore
Boiie 10°C) ot 220 mo 440°C, 10 OKpbUICHUS JUYU-
HOK — oT 805 mo 1540°C, no oTKJIamKu Su1l] — OT
1330 go 2490°C. Cpoku MaccOBOTO ITOSIBJIEHUSI JTUYU-
HOK COBIAJAlOT OOBIYHO C IIEPBOM JATOM IIepexoja
CPETHEeCYTOYHOM TeMIIepaTypoll BO3Iyxa uepe3 3Hade-
Hue 15°C B BeceHHE-JETHUU IIepuOJ, a OTKJIAIKU
SUI[ — CO BTOPOM IATOW IIepexolia CPeIHECYTOYHOM
TeMmIiepatypoil Bozayxa uepe3 15°C B JeTHe-OCEHHMI
nepuon (Epmakos, 1998).

HuxHuit TeMmIiepaTypHBIi IOPOT pPa3BUTHSI Ca-
paHyoBbIX — okoyio 10°C (Lpmmenkos, 1970; Tamma-
poB, 1987). OmHako OH BapbUPYET y Pa3HbIX BUIOB.
Tak, HIDKHWIA TeMIIepaTypHBIA TOPOT Pa3BUTHUS SIUIT
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2. YIBMEHEH TPUPOIHBL Y O8N CTS

Tabauua 2.1.2. Ilepeuerb OCHOBHBIX A2POKAUMAMUUECKUX U OUOKAUMAMUHECKUX NOKA3ameael, UCNOAb3YeMblX NpU
oueHKe 6030elicmeus UMEeHeHUl KAUMAama Hd cenbCKoe XO03AUCmeEo

0O603Ha- Cnoco6
Iloka3aTenb, pa3mMepHOCTb
YyeHue pacueta
XapakTepuCTHKH TEPMHUYECKOTO PeRUMa
CyMMBI CpeTHEeCYTOUHBIX 3HAUYEHUI TeMIlepaTyphl 32 KaJeHAApHBIA TOJ, OOJBIIUX 5
n 10°C coOTBETCTBEHHO =T, 2T, *
JaTpl yCTOMYMBOTO IIepexoja CPeIHEeCYTOUHOU TemIieparypoil 3HaueHuit 5 u 10°C
BECHOI ¥ OCEHBIO COOTBETCTBEHHO, CYTKM d, d, *
ITpoaomXUTEIEHOCTD TIEPUOIOB CO CPETHECYTOYHBIMU TeMIlepaTypaMy BBIIIE 5 U
10°C COOTBETCTBEHHO — XapaKTePHU3YIOT IPOIOJLKUTEIBHOCTh BETETAIIMOHHOTO
TepuoJa pacTeHU YMEPEHHOU 30HBI M TEIUTOMIOOMBBIX PACTEHWII COOTBETCTBEHHO, CYTKH N;, N, *
CpenHue 3HAYEHMST TeMITEpaTyphl STHBApsI U WIOJISI COOTBETCTBEHHO, °C T, T, *
AMIUIUTYa TOZOBOTO XOJa CPEAHECYTOUHOU Temieparypsl, °C A, *
ITponomKUTETbHOCTh BETETALIMOHHOM BECHBI (ITEPUOJ] BPEMEHU OT YCTOMYMBOIO IEpEXona
CpeaHEeCYTOUHOI TeMmepaTypoil 3HaueHus 5°C I0 YCTONYMBOTO IIepexoia 3HAUCHUS
o, i *
15°C) u BereTalMOHHON OCeHU (TIepHOJ OOPAaTHOIO TEPeXo/ia) COOTBETCTBEHHO, CYTKHU N 5o N
XapaKTepuCTUKH YBJIAKHEHUS
CyMMBI 0CaKOB 3a TIEpMOJ] KaJIEHAAPHOTO TOJa CO CPETHECYTOYHOU TeMITepaTypoit
Boine 5 u 10°C coOoTBETCTBEHHO, MM R, R, *
CyMMapHOe MCIIapeHHUe 3a BEreTallMOHHBIN IIePUOI, MM E o
HcnapsieMoCTh 3a BereTallMOHHBINM MEPUOd, MM E, *
Brnarozanacer moussl B cnosix 0-20 u 0-100 cM COOTBETCTBEHHO 3a TEILIbIN
Tepuo roja, MM W20, w100 ok
Tunporepmudeckuit Koapdunment CeassHUHOBA I'TK *
NHunexkc cyxoctn bynbiko nc *
Kosbbunuent yBraxHenus Yupkosa KY *
Hedunur ucrapeHusi bymaroBckoro, MM AE ok
buokmamarnyecknii norennuan (BKII), T/ra
MIPU HU3KO3aTPATHOM 3eMIIEICIINU BKP, ok
IIPA ONTUMAJIBHOM YBJIaXHEHUN BKP,, ok
P ONTUMAJIbHOM MWHEPAJIBHOM MUTAHUU BKP, ok
TIPA ONTUMAJIGHBIX YBIAXHEHUW W MUHEPAIHGHOM TUTAHUW BKP,,, ok
KimmaToo0yciioBieHHasi ypo:KaiiHOCTb, T/ra
MpU HU3KO03aTPaTHOM 3eMJICACINU Y, o
sk
MPA ONTUMAIBHOM YBJIAXHEHUUN Y,
MIPpU ONTUMAILHOM MUHEPAJIbHOM ITUTaHUU Y, o
MIPU ONTHUMAIBHBIX YBIAXKHEHUU WM MUHEPaIbHOM ITUTaHUU Y, x o

Ilpumeuanue.
* [lo maHHBIM MOHMTOpPMHTa KimMmarta Pocruapomera.
** C momomibio cuctembl “Kommat — mouBa — ypoxait” BHUUCXM (Cuporenko, 2005).
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UTAJIbSIHCKOTO Mpyca okoyio 12°C, a COOTBETCTBYIO-
mass cymma 3GhQGEKTUBHBIX TeMIeparyp, HEoOXOau-
MBIX JUISI Pa3BUTHSI ASMOpHOHA IIOCNIe 3UMOBKHU, —
4560°C (Cadaposa, 1987). st pa3BUTUS JIUIMHOY-
HOI (a3pl MapOKKCKOW capaHuYu TpedyeTcss cymMma
a¢hdeKTUBHBIX TemIiepatyp ¢ noporoM 10°C, paBHas
250-260°C, a pa3BHUTHE 3apOAbBIIIA 3aBEPIIAETCS IPU
HACTYIUIEHUU CyMMbI 3(pdekTuBHbIX Temiieparyp 130-
150°C (I'armapos, 1987).

JIMYMHKM a3MaTCKOM capaH4yd, HUXHUI IIOpOr
pa3BUATHS KOTOpOi Haxomutcs okojo 16,7°C (KoxaH-
4uKOB, 1956), OTPOXKIAIOTCS IIPU TEMIICPAType IOUYBHI
20-40°C (Hukonbckmit, 1925). Sitma a3maTckKoii ca-
paHYM TEPSTIOT KMU3HECTIOCOOHOCTH IIPU ITPOMOPAKU-
BaHuM ux go -17...-21°C. Kputuueckoil II0JIOXHU-
TEJILHOW TEMIIEPaTypOd IUIST SIWLl SBIISIETCSI TEMIIEpa-
typa okojo 60°C (Ilpiwiernkos, 1970). JIuumHKMT
a3MaTCKOM capaHYd HAYMHAIOT ITUTAThCS IIPU TEMIIe-
parype ux teina oxkojo 25-30°C u mnuraroTcsd, IOKa
oHa He nogHumeTcs g0 38°C uau He ymajeT HIUKe
19°C (CrpenbHukoB, 1935). Eciu Xe JUYMHKU OILY-
IIAIOT HETOCTAaTOK BJIArW WUIM TOJIOHAIOT, OHM IIPOIOJI-
JKAIOT IHUTAThCSI W HOYBIO IIPU TeMIIepaType BO3myxa
okojio 15-16°C (3axapos, 1950).

AKTUBHAsI XM3HEIESITEIbHOCTh CApaHIOBBIX IIPO-
XOIUT TIPU OIIpeAeSIEHHOI TeMmIlepaType, KoTopasi Me-
msercs B mpenenax 10-55°C mist pa3HbIX BUIOB IIPU
ontuMyMe okoio 35-40°C. TemmepaTypa MeHee —5 U
6osee 70°C OOBIYHO BBI3BIBAE€T THOEIbL CapaHYOBBIX
(Hpmnenkos, 1970).

IIposiBiieHre aKTMBHOCTH CapaHYOBBIX HaOJIIO1a-
€TCSI B SICHBIE JIETHHE THM MPU TEMIIEpaType BO3Myxa
Boiie 10-12°C. C noBblllIeHUEM TeMIIEpaTypbl BO3IY-
xa 10 20°C aKTMBHOCTb CapaHYOBBIX PE3KO YBEJIUYU-
BaeTCs, IIpU TemIleparype mouBbl Bbille 38°C HaunHa-
JOTCSI MUTpallMi BHAJaJle OTAEIbHBIX 0COOel, a 3aTeM
W BCeW cram capaH4Yd. Murpamuu capaHdyd HadmHa-
IOTCS B TO BpeMs, KOTJa TemIlepaTypa MX Teja Haxo-
nutcss B mpemenax 40-55°C. Ilpm temmepaType Teia
Hxe 20°C capaH4Ya IIOJIETOB HE COBEpIIAEeT U Haxo-
IUTCSI B COCTOSTHUM OTHOCHUTEIHLHOTO ITOKOS Ha pacTe-
HUSX WIM Ha TouBe. IIpu TemIiepaType Bo3myxa BBIIIIE
40°C, a teMiepaType mouBbl — Bbilre 60°C HacTyIia-
eT nepuof terioBoit menpeccun (Lpmmuienkos, 1970).

IIpuBeneHHbIe BbIIIE TPeOOBAHUSI CAPAHUYOBLIX K
TEPMHUYECKUM YCIOBUSIM ITO3BOJISTIOT OYEPTUTh UX TIO-
TEHIMAJIBHBIA apeayi, OIIPEHeIsIeMblid KJIMMAaTOM, a
TaKke ITOMOTAIOT COOTHECTH KOHKPETHBIC JITH30IbI
MacCOBOTO Pa3MHOXEHUSI W MUTPAIMU CapaHYM C
HACTYIUICHUEM OIIPENEICHHBIX YCIOBUM ITOTOMBI.

Koaopaockuii acyk. B pabore (SAcrokeBud u mp.,
2007) cucTeMaTU3UPOBAHBI JaHHBIC O KIMMAaTUYECKUIX
Ioporax i pa3IWdHBIX CTaAWil Pa3BUTHSI KOJOpPaI-
cKoro Xyka Leptinotarsa decemlineata Say:

1) HUXHUW TeMIlepaTypHBI MOpPOT pa3BUTHUS
BCEX CTaaAMil KOJOPAICKOTO KyKa OOBIYHO IPUHUMA-
ercst paBHeIM 11,5°C (Alfaro, 1943, 1949);
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2) BepxXHUI TeMIlepaTypHBIH MOPOT, BBIIIE KOTO-
poro HaOJIOmMaeTCsT TUOETh SIUIl W TIPeKpalleHne pas-
BUTHUSI JIMYMHOK, HaXOmuUTCs B mpenenax 35-37°C
(Chittenden, 1907; Tunasos, 1968, 1969);

3) @I 3aBepleHUST dMOpHOTreHe3a M OTPOXKIe-
HUS JTUYMHOK CPEIHECYyTOYHas TeMIlepaTypa JOJIKHA
ObiTh He Huxe 14-15°C (Busnel, 1939; Mayne and
Breny, 1947, 1949; Wilde, 1950; ®dunakos, 1956;
Kittlaus, 1961);

4) IS TIOJTHOTO 3aBEpPIICHUS Pa3BUTHUS BpPEIUTE-
JI4 YUCJIO THEN CO CPEIHECYTOYHOW TeMIIEpaTypO
15-16°C moizxHo ObITh He MeHee 64 (Kypapies, 1993);

5) 3uMylollIMe KOJOpaacKuhe XYKH JUIIb Ha
OYeHb KOPOTKOE BpeMsI BBIIEPXKMBAIOT IEpeoxXIaxkKiie-
HHUE A0 TemmepaTrypbl -5 ... -8°C W He BBIIEPXKUBAIOT
3amepianust (Komopaackuit kapTodeabHbIA XYK...,
1981). Dro omnpexaensier UX YyBCTBUTEIbLHOCTh K TEMIIE-
patype mouBsl B cjioe 0-20 ¢cM, B KOTOPOM OHU 3UMYIOT;

6) cpemHecyTo4YHas TeMIleparypa Beiire 26-27°C
IpU BIAXHOCTU Bo3myxa Huxe 45% wu Boime 80%
HeOmaronpusitHa uisl stiinekinaaku (Benropek, 1938;
Jlapuenko, 1955, 1958; 2Kypasnes, 1960, 1964).

DTU KpUTEpUU — YCJIOBUS TeMIIepaTyphl U BIaX-
HOCTHU, HEOOXOMWMBIE IS Pa3BUTHUS KOJIOPAICKOTO
XyKa, — IIO3BOJISIIOT OIPEICIUTh MOTCHIIUATBHBIN
apeaJl ero pacIpoCTpaHEHUsSI, OOYCIOBICHHBIN KIIU-
MaroM. [Ipu mM3MeHeHUM KIUMaTa MEHSETCS U 3TOT
NOTECHIMAJIBHBINA apeal.

g olleHKM M3MEHEHMI apeayia KOJIOPaICKOTO
Kxyka B Poccum 3a mocnemHue 20 jeT ObUIM Takke
HCTIONB30BaHbl (DAaKTUIECKNE TaHHBIE BEIOMCTBEHHO-
r0 MOHUTOPMHIA O PACIPOCTPAHEHUM KOJIOPAICKOTO
xkyka K koHIy 1980-x romoB B CCCP, mo6e3Ho mpe-
JIOCTaBJICHHBIC HavyaJbHUKOM Poccuiickoii jgaboparo-
pUM TUATHOCTUKMU W TIPOTHO30B TOSIBIICHUSI U Pa3BU-
TUS Bpenutesieit u OoJsie3Helr pacTeHUuid MMUHCENb-
xo3mnpona Poccuu (HbiIHE MUHHCTEPCTBO CEIHLCKOTO
xozsiictea P@) B. M. YepkammHbIM, a TakKe Mate-
puanbl, OpUBEACHHBIE B M3AaHUM “MHTepaKTUBHBIN
aTyiac II0JIE3HBIX PAaCTEeHWI, WX BPEIUTENIC M IKOJIO-
ruyeckux ¢axkrtopoB Poccuum M compenesbHbIX TOCY-
mapctB...” (AdonuH m ap., 2006), mo pacmpocTpaHe-
HUIO KOJOPAJCKOro Xyka K Hayany XXI Beka Ha Tep-
putopuu crpan CHI' u Bantun.

2.1.4. Boouwie pecypcoi

2.1.4.1. Béoomnvie 3ameuanus

OCHOBO# METOIMYECKOTO TTOIX0Aa K OIIEHKE BIIH-
STHUST HaOJTIOMaeMbIX M3MEHEHMI KJIUMaTa Ha BOIHBIC
pecypchl Poccun sIBIIsieTCSl BBISIBJICHHE OTBETHBIX pe-
aKIMi PEeYHBIX BOIXOCOOPOB, PACIOJIOXKEHHBIX B pas-
JINYHBIX (PU3UKO-TeoTpaUIecKuX YCIOBHUSIX, a TaKKe
IIPOIIECCOB, IPOUCXOMIIINX B MHOTOJCTHEU Mep3JIo-
Te. DTO TMO3BOJIICT KaK OLICHUTh TCHACHIIMU M3MEHE-
HUI, TaK W BBIIBUTH OACCEMHBI M PETHMOHEI, TIIe 3TH
M3MEHEHNST Hanbosee 3HAYMMBI M MOTYT MMETh HeTa-
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TUBHBIE TIOCHeACTBHS. CyIIECTBYIOIINE TaHHBIE MO-
HUTOPUHTAa M METOAbl aHalM3a JAHHBIX MO3BOJISIOT
BBITIOJTHUTH OIIEHKM ITO ABYM BaXXHBIM ITOKA3aTEIISIM,
BJIUSIIOIINM Ha 00BEM BOITHBIX PECYpPCOB, — IO CTOKY
pek u ucmapsemMoctd. OmucaHue IPUMEHSIEMBIX Me-
TOJOB MOXHO HaiiTu B pabdorax (I'eoprueBckuii u ap.,
1996, 1997; KomocoB, MunuH, 1991; PoxmecrBenc-
kuit, 1998; [luknomanos, 1988, 1994; IlIukioMaHOB,
I'eoprueBckuii, 2002).

2.1.4.2. Uzmenenue cmoka pek

st olleHKU HaAOMIOJAEMbIX U3MEHEHUI PEYHOTO
CTOKa Ha TeppuTopuu Poccuu mCIIoIb3yeTcs: cTaTuc-
THYECKUI aHAJIU3 PSIIOB TOIOBOrO, BECEHHETO, JIETHE-
OCEHHEro M 3MMHEr0 CTOKOB CpPeIHMX peK. Bribop B
KadyecTBe O0BEKTa MCCACAOBAHUM CPEIHUX IO TLUIOIIA-
Iu GacceliHa pek OOyCJIOBJIEH TEM, YTO U3MEHUYUBOCTD
WX CTOKa OIIpeAesisIeTcsl Ipexkae BCero KIMMaThdec-
KUMH (pakTopaMM, a UX 0acCEHBI SBISIOTCS Hambo-
JIlee peIpe3eHTaTUBHBIMU I COOTBETCTBYIOIIUX (hU-
3UKO-Teorpacuyeckux 30H.

Br160p CTBOPOB MPOU3BOIUIICS C YUETOM CIEIYIO-
IIUX JOBYX YCJIOBMI: HaaW4yude JAHHBIX 3a MEepUOi Ha-
OofeHUI MPOJOKUTEILHOCTBIO 55 JIeT u OoJsiee u
MUHUMQIBHOE BIIUSTHUE XO3SIWCTBEHHOW [ESATEIIBHOC-
TH Ha TOOOBOM M CE30HHBINA cTOKM. C y4eTOM 3THX
YCIIOBHIT OBUI TIOATOTOBJICH apXWB JAHHBIX IO MECSI-
HoMy cTokKy 300 pek, pacIojIOXK€HHBIX B IIpeaeaax
Poccumt 1 compenenbHBIX CTpaH, KOTOPBIA ITOCITYKILT
OCHOBOW JUISI OLIEHKU TUAPOJIOTUYECKUX TTOCICICTBUAN
MTOTEIICHUST TTOCIeTHNX aecAaTwieTnii XX Beka. Jmsa
BCEX BBIOPAHHBIX PEK CHEJaHBl OINCHKU W3MEHEHUMA
cpenero 3a mepuoa 1978-2000 rr. rogoBoro, ce30H-
HOTO M MECSTYHOTO CTOKOB IIO OTHOIIICHHIO K CpemHe-
My 3HAYEHUIO 3a MPEAIIeCTBYIONIUA MHOTOJIETHUN
repuon (1946-1977 rr.). IlpuHsSTHE 32 HAYaO MEPHO-
na oueHku 1978 r. oowsicHsiercs ciepyomum. Co BTO-
poii mosioBuHbl 1970-x romoB Ha Tepputopuu Poccuu
IIpeo0IIagaloT MOJIOKUTEILHBIE aHOMAIUN TeMIIepaTy-
pBI BO3AyXa M OTMEYaeTCs YCUJIECHHE WX IMPOCTpaH-
CTBEHHOI CBSI3aHHOCTH: 3UMOU M BECHOI 00J1acTh I10-
JIOXKUTEJIbHBIX aHOMAJIWU OXBaTbiBaeT EBporeicKylo
u Asuatckyro yactu Poccum (I'pysa, PanbkoBa, 2004;
AnucumoB u ap., 2003). C konua 1970-x romoB oTMe-
YaeTCsl TakKe PsIl aHOMAJIbHBIX MPUPOAHBIX IPOIIEC-
COB — OIHUM W3 HamboJee SIPKUX IIPUMEPOB SIBJISICT-
csl pe3Koe ToBbIIIeHHe ypoBHsST Kacruiickoro mops ¢
1978 1. B mensix Goiiee JETAIHHOIO BBISIBIIEHUSI OCO-
OeHHOCTell (haKTMYECKUX M3MEHEHUII BOIHOIO PEXKU-
Ma peK aHaJOTUYHBIC PACUYCTHI BBITOJTHEHBI TaKKe IS
IByx nocienHux gecsatwietnii XX Beka: 1981-1990 rr.
u 1991-2000 rr.

st cTtBopoB, obecrieueHHbIX Haubojee IpoaoJ-
KUTETbHBIMU PSAaMy HAOMIOACHWH, TSI OLICHKU BIIU-
SIHUSI BbIOOpa 0a30BOro pacueTHOIo Ilepuoja Ha pe-
3yJbTAaThl OIICHOK COBPEMEHHBIX M3MEHEHUM CTOKa
HCTIOJIB30BAIMCh TaKKe MAaHHBIE 3a BeCh MEPHUOI Ha-

omomenuii. Ilpu aHanu3e maHHBIX HAOJIIOAEHUN B OC-
HOBHOM OIICHUBAJINCH JIMHEHHBIC TPEHIBI TUAPOIOTH-
YeCKHUX IMapaMeTpPOB M MX 3HAYMMOCTb. I romoBoro
CTOKa BCEX OCHOBHBIX PEK CTPAaHBI B UX 3aMBIKAIOIINIX
CTBOpaX TaKWe OICHKU BBIMOJHSUIIMCH 10 BCEMY TIepH-
0/1y HaOJIOACHUIA.

2.1.4.3. Hcnapenue

DakTnueckre JaHHbIe 00 WCITADEHWHW C BOIHOMN
ITIOBEPXHOCTH TIOJIYICHBI B XONIe CHUCTEMaTHIECKUX
HaOMIONEHUT Ha CETU BOMHOUWCITAPUTEIHHBIX CTaH-
uuit. Habmonenust npoBoguinuck ¢ 1949 r. Ha teppu-
topuu CCCP peiictBoBasin okojio 500 craHumit. DT
JTAaHHBIE OpPTraHW30BaHBI B BUIE apxwBa B Banmaiickom
¢punmuane I'TU. OHM MO3BOJSIIOT OLICHUTH COBPEMEH-
HOe pacrpeaesieHue 1o Ttepputopuu ctpaH CHI u
Bantuu TpeHIOB UCTIApSIEMOCTH W €€ M3MEHUYMBOCTH B
MIPOCTPAHCTBE M BO BPEMEHM.

IIpu pacuerax wmcrapeHus mjist Tepputopun Poc-
CUM M3 TIOJTHOTO apXuBa CPEeTHEMECSUHBIX 3HAUCHUN
CKOpPOCTH WCIIapeHUsI ¢ BOMHOM TOBEPXHOCTH WCIIa-
pureneit ['TU-3000 (MM/cyTku) ObUIM BbIOpAaHBI MaK-
CUMaJIbHBIE B KaXIOM TOAy MECSIHbIe 3HAUEHWS U
00pa3oBaHBl MHOTOJIETHUE PSIIBI 3TUX 3HAYCHU. BbI-
0Op MaKCMMAaJbHBIX 3a TOJl MECSTYHBIX 3HAUEHWI WC-
rnmapeHust ObUT OOYCJIOBJIEH CTPEMJICHUEM YMEHBIIUTh
BIIUSTHUE YCJIOBUI IIOTOIBI KOHKPETHOTO Tofa W IIO-
BBICUTH POJIH (haKTOpa IPO3PAYHOCTU aTMochepsl B
(opmupoBanuu BenuuuHbl ucnapeHus. [lo cpopmu-
POBaHHBIM psiIaM OBUTA PACCUMTAHBI CKOJB3SIITUE TISI-
TAJIETHUE CpPeIHWE W BBIYUCIEHBI WX MHOTOJIETHHE
tpeHasl (KomocoB, Munun, 1991).

J1st omeHKM XapakKTepa HEHAlpaBIeHHOW IIPO-
CTPaHCTBEHHO-BPEMEHHON WM3MEHUYMBOCTHU UCIIapsie-
MOCTH U3 YIIOMSIHYTHIX BBIIIIE 3HAUCHUI OBLIN BHIUTE-
HBI COOTBETCTBYIOIINE BpeMeHHbIe TpeHnbl. [lone oc-
TaTKOB aHAJIU3UPOBATIOCH C MTOMOIIBIO CIELIUATIBHOTO
MeTofa KJIMMATO-CTaTUCTUIECKOTO paiiOHUPOBAHWMS
(Konocos, Munun, 1991). Cytb meTOoma COCTOUT B
caenyronieM. [lpu aHanuze cutyauuu B 3aIaHHON TOY-
Ke TeorpadmIeckoro MpOCTPaHCTBA U3MEHIMBOCTH BO
BPEMEHU UCCIENYEMON KIMMATUYECKOM BEJIUYUHBI
COIOCTABJISIETCSl C OUAINla30HOM IPOCTPAHCTBEHHOU
M3MEHUYMBOCTH €€ CPEIHEMHOTOJICTHUX 3HAUCHWH B
npejenax HEKOTOPOl CTAaTUCTUYECKU OJAHOPOIHON
obJylacTi, K KOTOPOIl TIpWHAUIEKUT JaHHAas TOYKa.
BpemeHHasT M3MEHYMBOCTh XapaKTePU3YeTCsl pa3HO-
cTthi0 20%-HBIX KBaHTWIEH W3yIaeMOU BEJIMIMHBI.
IIpocTpaHcTBeHHAsT M3MEHYMBOCTH WCCIIEAYeMOU Be-
JIMIUHBI BHYTPM CTaTHCTUYECKW OJHOPOTHON oOJac-
TA XapaKTepU3yeTCs Pa3HOCThI0 MaKCUMAaJbHOTO W
MHUHUMATHHOTO JUISI Hee CPEeIHEeMHOTOJIETHUX 3Haue-
HUWI IS TIPUHSITOTO BPEMEHHOTO WHTEpBaja OCpell-
HeHUsT. CTaTUCTUYECKW OMHOPOIHBIC pPAliOHBI BHIIE-
JITIOTCSI TI0 KPUTEPUIO OJTM30CTH BPEMEHHOM W IIPO-
CTPaHCTBEHHON W3MEHYUBOCTH.
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2.1.5. 30oposeve naceaenus

2.1.5.1. Béoomnvie 3ameuanus

BozneiicTBue M3MeHEHUI KimMMaTa Ha 340POBbE
YyeJoBeKa BechbMa pa3HooOpa3HO. B pesynbrare yBe-
JIMYEHUST YuCa HEOJAaronpusTHBIX METeOpOJIOTrYec-
KMX YCJIOBUI BO3MOXHO YBEJIUYEHUE MPSIMOTO YIIEep-
0a 370pOBBIO OT yparaHoB, IIITOPMOB, HAaBOJHEHUA.
DT sIBIeHUs MPUBOMAT TakKKe K HapylIeHUI0 (yHK-
IIMOHUPOBAHUS WHXEHEPHBIX BOIOIPOBOIHO-KAHAIU-
3alIMOHHBIX COOPYKE€HUI, YTO B CBOIO OYEpEIb BEIET
K POCTy YMCIIa CJIy4yaeB KHIICYHBIX WH(MEKITMOHHBIX
3a00JieBaHUIA. YBEJIUYEHUE IUIONIAAM 3aCYIUIMBBIX
3eMeJIb, YCWJICHUE Ie(PUIIUTa BOIHBIX PECYPCOB TaK-
XK€ CIOCOOCTBYIOT YCHUJIEHHMIO pHUCKa 3TUX 3aboJieBa-
Huil. MI3MeHeHue TuapoJIOTHYECKOro cTaTyca Teppu-
TOPUM MOXET BBI3BaTb Pl HETAaTUBHBIX B3aUMOCBS-
3aHHBIX M3MEHEHMI: YXYAIIEHUE SIUIEMMUOJIOTAYEC-
KONl cuTyanuu I10 psany OoJe3Heil, CHUXEHUE
KauyecTBa BOJIOCHAOXEHUS, YXyIIIEHWEe MUKPOKJIMMA-
Ta XWIbIX TTOMEIIEHUA U CHUXEHUE CPOKA MUX CIIyXK-
Obl, M3MEHEHME XapaKTepa TPYIOBOW JeATEIbHOCTU
HaceJeHUS W CHUXEHUE KayecTBa MEIUIIMHCKOTO
00CIIyXXMBaHMUSI, YTO MOXKET YBEJIMYMBATHb PUCK IIPO-
(peccrmonanpHbIXx 3abosieBaHuil (DabrmuHep, 2004).
Poct Temmeparypel M U3MEHEHUE APYrMX KIUMaTH-
YEeCKMX I1apaMETPOB MOTYT MPUBOJUTH K YBEJIUYE-
HUIO 3a00JIEBAEMOCTU 110 Psijly TPAHCMUCCUBHBIX U
HETPAaHCMMCCHUBHBIX 00JIe3HEl. YBeJIMYeHUE IIOBTO-
PSIEMOCTU U TIPOIOJIKUTEIBHOCTA MEPUOHOB C IKCT-
peMaJbHO BBICOKMMHU TeMIlepaTypamMu, OCOOCHHO MpH
TOBBIIIIEHUU YPOBHS OTUX TEMIIEPATYP, BbHI3bIBAET
000CTpeHME psiga COMaTUYECKUX OO0JIe3HE!l 1 IIOBBI-
1eHue cMepTHOCTU (cM. T7aBy 2.5). st OIleHKH
MOCHEICTBUI HaOJI0JaeMOro M3MEHEHUs KiuMmara
JUISL 3I0POBbSI HACEJIEHMSI MCIIOJIb3YIOTCS KaK COIIps-
JKEHHBIA CTATUCTUYECKUU aHAIU3 PSNOB JAHHBIX T10
3a00JIEBAEMOCTH W PSJ0B JAHHBIX THUIPOMETEOPOJIO-
THYECKUX HAOJNIONeHUI, TaK U MaTeMaTUYeCKUE MO-
JIeJTH, OIMCHIBAIOIINE 3aBUCUMOCTL (DaKTOPOB 3a00-
JIEBAEMOCTU OT KJIMMaTa.

2.1.5.2. DxcmpemanvHo evicoKkas memnepamypa
(60aHbL menaa)

YcnoBust MPOXUBAHUS U TPYIa JIIOACH 3aBUCIT B
OOJIBLION CTEIEHU OT SKCTPEMAIbHOCTU TUAPOMETEO-
pOJIOTMYECKUX YCIoBUi. Tak, yBeJIWYeHHE IJIUTEIb-
HOCTU IIEPUOMOB C SKCTPEMAIBHO BBICOKOU U 3KCTpE-
MaJIBHO HU3KOW TEMIIEpaTypoil, €€ 3HAYE€HUSI B 5TU
MEPUOJIbI, YACTOTA SKCTPEMAIBHBIX 3HAYEHUI CKa3bl-
BAIOTCSI KAK HEIMOCPEACTBEHHO HA COCTOSIHUU 3[0pPO-
BbsI JIIOJIEW, TAK U HA KA4ECTBE BOJbI, IIPOIYKTOB IH-
TaHUsI U COCTOSIHUM 3arpsi3HEHUsi aTMocdepbl Bpe-
HBIMA TIPUMECSIMU.

BrisiBiieHHE COOTBETCTBYIOIIUX B3aUMOCBSI3EU Be-
JIETCSI HA OCHOBE CPAaBHEHUSI THAPOMETEOPOJIOIMYEC-
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KUX MoKa3aTeJie U MmapaMeTpoB 3J0POBbS HaCEJEeHUS
B NPOCTpaHCTBE M BO BpeMeHU. COIpSKEHHBIN CTa-
TUCTUYECKUN aHAJN3 3TUX MOKA3aTeJIeU MO3BOJSIET B
pse ciydaeB OILIEHUTHb JOIOJHUTENbHYIO (aTTpudy-
TUBHYIO) JOJIIO CJIydyaeB, OOYCJIOBJIEHHYIO BIMSHUEM
TUJIPOMETEOPOJIOTUYECKUX YCIOBUM, T.€. IMOJYYUTH
3aBUCUMOCTb BO3JEWCTBUE — OTKJIUK.

ITo pesyibraTaM aHajaM3a CTATUCTUYECKUX JaH-
HBIX O CMEPTHOCTH JIIOIEW U TeMIlepaType M BIIaXXKHO-
CTU BO3llyXa B NEPUOJ AKCTpEeMaJIbHOU Xapwl B MTa-
guu jietoM 2003 r. BBISIBI€HA CBSI3b MEXIY MaKCH-
MaJIbHOU TEMIIEPATYPOU BO3IyXa, €TO BIAXHOCTBHIO U
cmeptHocThio (Conti et al., 2005). 3aboseBaeMOCTb
MOXWIBIX JIIOAEH pecrIUpaTOPHBIMU 3a00J1€BaHUSIMU B
Benukobpuranun Bo3pacraer ¢ temnom 10% Ha Kax-
IIBI TPAIyC CPEAHECYTOUYHOM TEMIIEPaTyphl CBEPX II0-
pora 23°C (Kovats et al., 2003).

JIng oIleHKM BIWSHUS HaOJIIoJaeMBIX M3MEHe-
HUM KJIMMaTa Ha IMokazarejld CMEPTHOCTU M olpalia-
€MOCTH 3a CKOpOM MEIMIIMHCKOM IToMolbio B Poc-
cuM OBbUI TakXe WCII0JIb30BaH METOJI BPEMEHHBIX
psnoB (PeBuu m ap., 2005; Pesuu, IIlanomrHUKOB,
2006). BpemeHHBIE psIIbl XapaKTepH30BaJId CHUTYya-
muio B MockBe u B TBepu. VCIionbp30BajInuCh TaHHBIE
CYTOUHOTO pa3pelieHus, B TOM YUCIE O CMEPTHOCTU
HacejieHus. PaccMaTpuBaiuch ciiydau CMEPTHOCTU OT
TeX IPUYMH, KOTOPbIE MOTYT OBITh CBSI3aHBI C BO3-
JIEUCTBUEM 3arpsiI3HEHUS BO3AyXa UM METEOpPOJIOruyec-
Kux (HakTOpOB: HIlleMUYecKas OO0Je3Hb cepiana u
CTeHOKap/Aus; 11epeOpoBaCKyIsIpHbIE OOJE3HU, B TOM
YUCJIe OCTphblE HapyILIEHWS MO3TOBOIO KpoBOoOpallie-
HUS, XpOHUYECKHE 3a00JIeBaHUSI HUKHUX JIbIXaTeJb-
HBIX TIyTeii, B TOM 4YHCJIEe OpoOHXHaJbHas acTMa U
ACTMATUYECKUUN CTaTyC.

CMEepTHOCTh 3a TEKYIIUE CYTKU COIOCTaBJIsLIACh
CO 3HAQUECHUSIMU MAKCUMAIBHOW U CPEIHECYTOYHON
TeMmIleparypbl 3a CYTKU, oTcTosinme Ha 0-12 cyrok
OT TEeKYIIUX B CTOPOHY OoJjiee paHHUX JaT (BpEMEH-
HOM caBur). B aHanm3 ObUIM TakKe BOBJICUYCHBI JaH-
Hble O 3arpsi3HEHUM MPUIIOBEPXHOCTHOTO CJIOS at-
Mocdephl, YPOBEHb KOTOPOIO TAaKXKe 3aBUCUT OT TEM-
nepaTypbl, HO OKa3bIBaeT BO3JEUCTBME Ha 310POBbE
yeJoBeKa MHBIM, He TepMuyeckuM IyreM. CoBMecCT-
HBIA CTAaTUCTUYECKUN aHAJINU3 PSNOB CYTOYHBIX JaH-
HBIX O CMEPTHOCTM, TeMIIepaType W YPOBHE 3arpss-
HeHus aTMocdepbl (C pas3IMYHBIMM BPEMEHHBIMU
CIIBUTaMM) TI03BOJIUJI BBISBUTH PSA JAOCTOBEPHBIX
3aBUCUMOCTEN, B TOM YHCJIE CMEPTHOCTU OT TeMIIe-
parypbl. Tak, Ha TIpUMEpPE WCCIEeIOBAHUI, BBIIIOJ-
HeHHbIX B TBepu, OBLIO YCTAHOBJIEHO, YTO MEXIY
€XECYTOUHOI CMEPTHOCTBIO HACEJIEHUSI U CPEIHECY-
TOYHOW TEMIIEPATYpON BO3MyXa CYIIECTBYET TIOJIOXMU-
TeJIbHAsl KOppessalus. YBeJIMYeHUe MaKCUMaJIbHOM
CPEeIHECYTOUHOM TeMIlepaTypbl JIETOM Ha KaXJble
10°C npuBOIUT K yBEJIMYEHUIO CMEPTHOCTU HA OIWH
JIOTIOJIHUTENIbHBIN cllydail exemaHeBHO (PeBuu u p.,
2005).
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2.1.5.3. HUngpekyuonnvle u napasumapHole 001e3HU

HMcrounukom ¢pakTtrueckoil uHpoOpMaluyu O 3a-
OojieBaeMOCTH YeJloBeKa WHQEKIIMOHHBIMUA W TIapa-
3UTapHBIMUA OOJIE3HSIMU M €€ OCHOBHBIX (haKTopax
SIBJISIIOTCSI TAHHBIE COOTBETCTBYIOIIMX TOCYIapCTBEH-
Hbix cinyxk0 (TocymapcTtBeHHBIN nokian “O caHUTap-
HO-3NUJEMUOJIOTHYecKoil obcraHoBke...”, 2001,
2005, 2006). Takas wHpOpMAIUI MMEETCS TaKXKe B
HayYHBIX ITyOJTMKAIUSIX BEMYIIUX CIEIUATUCTOB, Ma-
Tepuayax CIeIUATU3UPOBAHHBIX KOHGMEpEeHIIUNA U
oTyeTax MPOGUILHBIX HAYYHBIX YUPEXKICHUU. AHAa-
JIU3 3TUX AAHHBIX M WX COITOCTABJIICHWE C JaHHBIMU
00 M3MEHEHMSIX KJIMMaTa BBITTOJHSIOTCS C TIpUBJIeYe-
HHEM OOBIYHBIX METOIOB IIPUKIIATHON CTaTHCTUKH.
MaJjiouucIeHHOCTh ITYHKTOB, JUIS KOTOPBIX ceifgac
umeercs: (pakTudeckass nHpopMalusi o 3a00JieBaeMo-
CTU HaceJeHUs MH(PEKIIMOHHBIMU U Tapa3uTapHBIMU
0OJIE3HSIMU, TI0 CPAaBHEHUIO C CETHIO THUAPOMETEOPO-
JIOTUYECKUX craHmuii Pocrumpomera siBisteTcss 00-
CTOSITEJTLCTBOM, TIPETISITCTBYIOIIUM ITOJIyYEHUIO Olle-
HOK BJIMSIHUSI W3MEHEHMSI KJIMMara Ha 3aboJieBae-
MOCTh B MacIuTabe BCEeil CTpaHbl CTaTHCTHYECKUMU
MetogamMu. Takue OIICHKM BO3MOXHO JIeIaTh JIUIIb
JUISL OTHCIBHBIX CYOpPErMOHOB.

Jtst TIosTydeHus OIIEHOK B MacinTtabe Bcell cTpa-
HBl HEOOXOIWMO IIPWBJIEKATh METOIBI MaTeMaTHIec-
KOTO MOJETUPOBaHUS. XOTS, CyAsl IO pe3yIbraTaM
dynnamentanpHbix ucciaenoBanuit (Climate Change
2001, 2001; Xaitnec u gp., 2004), BIUsIHUE U3MEHE-
HMST KJTMMaTa Ha 3a00JIeBaeMOCTh UeJIOBeKa MHOTUMU
MHOEKIIMOHHBIMU W I1apa3suTapHbBIMU OOJIE3HSIMU B
XX Beke HECOMHEHHO, B PEaJIbHBIX YCIOBUSX IEHCTBUC
KIMMaTHYeCKUX (haKTOPOB COYETAETCSl C JeHCTBUEM
JIPYTUX MOIIHBIX (PAKTOPOB — COIMAIBHO-9KOHOMH-
YECKUX, JeMOrpachUIecKX, 3aBUCUT OT YPOBHS 3/pa-
BOOXpaHEHWUS, JOCTYITHOCTH JUISI HACEJICHUS MeIu-
HUHCKOro obcmyxuBaHusi. Ha sToM (oHe BBISIBUTH
KJIMMaTHIeCKUI CHUTHAJI BechbMa CIIOXHO. Jis ero
OIICHKM 11eJIECO00pa3HO COCPEIOTOUNThCS Ha KIIMMa-
TO3aBUCUMBIX COCTABJITIOIINAX OMOJIOTUIECKUX ITPOIIeC-
COB, B MaKCHMaJIbHOI CTEIEHW WCKJIIOYMB “COIMAIIb-
Hblii (paktop” (besp, Dnbnunep, 2004), U UCMIONB30-
BaTh JIUISI MOJIEIMPOBAHUST U3MEHEHUST apeaioB TIPOCTHIC
SMITUPUYECKUE MOICIA — IPUKIIATHBIE KIMMaTHIeC-
KW€ WHIEKCHI, YIPaBISIONIME 3THUMHU IIPOIeCCaMU
(AcrokeBuu, Cemenon, 2004; CemenoB u mp., 2006).
Hx mcrnonb30BaHUE ITO3BOJISIET HEMOCPEACTBEHHO II0
MAHHBIM MOHUTOpPWHTA KJIMMaTa IIPOBOAUTH pPacyeT-
HbIe OIIEHKM WM3MEHEHUs TOTeHIMAJIbHBIX apeayioB
BUJIOB-TIEPEHOCUYNKOB W BO30OyIUTEICH MHOTMX WH-
(beKIIMOHHBIX U ITapa3uTapHBIX OOJIe3HEN JeloBeKa, a
TakKKe pUCKa pacrpocTpaHeHus 3aboseBaHus. Ilpu-
BeZieM HEKOTOphle M3 HUX. Bo Bcex MPUKITaTHBIX KITU-
MaTUIECKUX WHACKCAX, O KOTOPBIX WIET PeuYb HILKE,
HCTIOJTB3YIOTCS KJIMMAaTUIECKUe 3HAYCHUST METEOpPOJIO-
IMYeCKNX BEJIWYMH, T.€. UX CPEeIHUE 3HAYCHUS 3a
3HAYUTEJIbHBIA MEPUOJ BPEMEHU OT Trola 1, 10 roja f,

(o0prayHO 30 ser u Oosee). TeM camMbIM OMOJIOTHYEC-
KH€ OIIEHKHM XapaKTepU3YyIOT STOT X IepHO.

A. CpenHee 3HAYCHME TeMIIepaTyphl 3a KaKOM-
JIMOO TIPOMEXYTOK BPEMEHM B KaJeHIApHOM roay (B
TOM YHCJIE 3a BECh T'Of).

IIpuwme p. Iopor -7°C s cpegHelr TeMiepa-
TYpBI STHBapsl OMpeIessieT TPaHUIly apeaja Uil BUIOB
KOMapoB — II€PEHOCUYNKOB MAJISIPUU UeJIOBEKa, 3MMY-
fommx Ha ¢aze MMaro B aKTUBHOM COCTOSTHUM W ITH-
TaIOIIMXCSI KPOBBIO BO BpeMs 3uMMOBKHU. IIpu Oolee
HU3KOI TeMIlepaType OHHM He Mepe3MMOBBIBAIOT
(bexnemuies, 1970); sTo cHnpaBeaIMBO, B YacCTHO-
CTHU, IS OMHOTO M3 TaKWUX IEPEHOCUYMKOB, BCTpedalo-
muxcst Ha Ttepputopun Poccuu, — musa Anopheles
atroparvus.

b. Cymma ocagkoB 3a KakOW-IMOO ITPOMEXYTOK
BpEMEHHU B KaJeHAApPHOM TOay (B TOM YHCJIE 3a BeCh
rom).

ITpuwmep. ITopor 750 MM ISt TOAOBOW CyMMBI
OCAIIKOB OTPAaHMYMBAET ITPOCTPAHCTBEHHOE pacIIpoCTpa-
HEHHE KoMapa — IepeHOCYMKa MaSIPUM YeJTOoBeKa —
Anopheles pulcherrimus (bexknemuines, 1970); mpu
OOJIPIIMX CYMMaxX OCAIKOB IIOIYJISIIIAS HEYCTOWYMBA.

B. Cymma s3dgdekTuBHBIX TemmepaTryp (cymma
MIPEBBIIIEHAN 3a TOJ CPEIHECYTOYHOW TeMIIEpATypPOM
OIIPEIEeICHHOTO TTOPOTOBOTO 3HAYEHUS); 3TOT MHAEKC
yXe TOogBisIcs B pasuene 2.1.3 mpu obcyxneHuu
KIUMaTHIeCKUX (haKTOPOB, YIIPABIISIONINX Pa3BUTH-
€M CapaHYOBBIX.

IIpumep. Ectm cymma S TpeBBIIICHUI Ccpe-
HECYTOYHOUW TEMIIEPAaTypoOu 3a Tof 3aJaHHOTO MOPO-
roBoro 3HayeHuss 7 OOJbIIE OIPEACICHHON KOH-
cranTel C, TO pa3BUTUE BO3OYIUTENISI MaIIpUU B
OpraHu3Me TMEePeHOCUYMKa BO3MOXKHO, a B WHOM CIIy-
4ae — HEBO3MOXHO. 3HayeHus KoHcrant I, u C
BupoCIeIM(pUIHO st Bo3Oynurteseid. st TpexaHes-
Hoit mansipum Plasmodium vivax oHu paBHBI 14,5 u
105°C  COOTBETCTBEHHO, a [JISI TPONMUYECKOM
Plasmodium falciparum onn paBubl 16 u 111°C coor-
BeTcTBeHHO (MolukoBckuii, Pammna, 1951; dernHo-
Ba, 1962; Detinova et al., 1962; Martens et al., 1999;
Lieshout et al., 2004).

I'. Yucno cyrok B romy, B KOTOPbIE CPEAHECYTOU-
Hasl TeMmIlepaTypa MPEeBBIIIACT OIPEeNeICHHOE ITOPOTro-
BOE 3HAUYCHUE.

ITpumep. Eciu uucino cyrok B romy N co
CPEHECYTOUHOW TeMIIepaTypoil, OOJbIIel 3aJaHHOTO
nopora 7, IPEBBIIAET ONPEACIEHHYIO KOHCTAHTY N ,
TO JaHHAsI TOYKa MPUTOMHA UISI YCTOMYMBOTO CYIIE-
CTBOBAHUS TOMYJISIIIUN IEPEHOCYMKOB MAaJSIpUM dUe-
JIOBEKa, a WHaye — HEMNpUromHa. 3HauyeHHe ITopora
T v xoHCTaHThl N BUIOCHEHM(DUIHBI UIT KOMApOB-
IIepeHOCUYMKOB. Tak, ceBepHas IpaHHUIIa apeaja Koma-
pa Anopheles pulcherrimus, omHOTO U3 TIEPEHOCUMKOB
MaJIsIpuM 4ejioBeka, B lleHTpaibHOU A3UM JOBOJIHLHO
TOYHO COBIagaeTr ¢ mu3onuHueil 110 cyrok B romy co
CPEIHECYTOUHBIMU TemIleparypaMu He MeHee 20°C;
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MPpU MEHBIIEM YMCJIE TaKMX CYTOK ITOMYJISILIUS HEYC-
toitunBa (bexsemuien, 1970). CeBepHasi rpaHuia
pacIpoCcTpaHeHUsI OCHOBHOTO KOMIUIEKCA MEPEHOCUU-
KOB MaJIsipuM 4ejloBeKa Ha Tepputopuu Poccuum —
Anopheles maculipennis coBnagaeT ¢ M30JIUHHUEH 85
CYyTOK B TOAY CO CPEIHECYTOYHOW TEMIIEPATypoOl He
meHee 10°C; npu MEHbIIIEM YHUCJIe TAKUX CYTOK IOITY-
nss HeycroiumBa (bekiemuires, 1970).

U1 BBIYMCIIEHUS 3TUX NPUKJIAJAHBIX KIUMaTU4ec-
KMX WHJEKCOB B KauyecTBe WCXOAHOU uHMopMauu
WCIIOJB3YIOTCSL PSIJbI CPETHECYTOUHBIX 3HAUYEHUU TEM-
nepaTypbl BO3lyXa M CYTOUHOH CYMMBI OCaJKOB, I1O-
JIYUEHHBIX MO JAHHBIM M3MEPEHUN Ha ceTu 223 Me-
TEOPOJIOTUYECKUX CTAHIIMI MEXIYHApOJHOro oOMeHa,
nepenampoinux Teiaerpammbl CHMMHOIIL. OHu pacnodo-
KeHbl Ha Tepputopuu Poccum u cocegHUX CTpaH
(tepputopus ObiBiiero CCCP). Takue psiabl IjIsd Bce-
ro nepuona HaomomeHuir (mo 2005 r. BKIIOYUTEIBHO)
ot perionupoBaHnsl BHUMUI'MUM-MIIJ Pocruapo-
MeTa B ceTu VMIHTepHeT sl CBOOOJIHOIO MCIIOJIb30Ba-
aus (http://www.cliware.meteo.ru/infer/index.html).

OTta MHGOpMAaLUs II03BOJISIET OLICHMBATh KJIMMa-
TUYECKUA TOMOBOM XOJ CPEOHECYTOUHOWU TEMIIepaTy-
PBl U CYTOUHOI CYyMMBI OCaJKOB ISl 3aIaHHOTO TIepU-
ofa BpeMeHH OT roza f, mo roga t, (CemeHoB, I'eib-
Bep, 2002; CemenoB u ap., 2006); mpu CriakKuBaHUN
pe3yJIbTaTOB OLIEHKM MCIIOJIb3YIOTCSI II€PBbIE WJICHBI
paznoxeHust B psa Pypbe, COOTBETCTBYIOIINE TapMo-
HuKaM ¢ nepwomamm 1, 1/2, 1/3 u 1/4 roma. Ucxoms
U3 TAaKOTO CIVIAXXEHHOTO TOJI0BOTO XOJa BBIYMCIISIOTCS
YIIOMSIHYTBIE BBIIIE TPUKIIAHBIE KJIUMATAYECKUE WH-
nekcel A—I'. WaTepnonisaius OLiIEHOK Ha reorpadu-
YeCKUid KOHTUHYYM IPOBOAMJIACH IO METOAUKE, W3-
JnoxeHHoi B paborax (I'enpBep, 2002a, 20020) B cooT-
BETCTBUU C OCHOBHOW 3amayeil UHTEPHOISIIUUA —
PacIpoOCTPaHEHUEM TEOIIOJISI HEKOTOPON MEePEeMEHHOM
C MCXOJHOU (OOBIYHO HEpEeTYJIIpHOI) “penKoil” cert-
KM Ha “BCe€ IPOCTPAHCTBO”, T.€. Ha PETYIIPHYIO
mwiotHyto cetky (bepisiat, 1997).

Kpurepuu, nipuBefieHHbIE B IIpUMEpPax MpUMEHE-
HUS MHIEKCOB A—I, a TakKe MX COYETaHUS IT03BO-
JISIIOT OIPEIENSATh MPOCTPAHCTBEHHOE PACIIOJIOXEHNUE
HOTEeHIMAIbHBIX 7- 1 R-apeajoB (T. €. apeajoB, OIpe-
JeJIIEMBbIX TeMIEPATypol M oOcaakaMu) JJisd BUIOB-
MEPEHOCUUKOB M BO30OyAUTENEN MAJIIpUU JUIS 3a7aH-
HOro Iiepuoja BpPEMEHU OT Troaa tl oo roga tz. Jns
JIpyTOro Iiepuoja BPEMEHM 3TOT pPacueTHBI apeas
OyzneT, BOOOIlle TOBOPSI, MHBIM, U Pa3IUYUsI MOXHO
OLIEHUTh U IPOAHAIU3UPOBATD.

2.1.6. Ilpupoduvie 3xocucmemvt cyuiu

2.1.6.1. Ilapamempor 6uomot

Nwmerommecs (baKTI/I‘-IeCKI/Ie JaHHBIC U METOAbI B
OHpe)IeHeHHOfI CTEIICHHU ITO3BOJISIIOT B MacluTade CTpa-
HBbI WJIN XK€ €€ KPYIIHBIX PCTMOHOB OLICHMBATL KJIMMa-
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TOT€HHbIE M3MEHEHMSI OMOTHI CYIIM IO CJEAYIOLIUM
ee TapaMmeTpam:

JaTel (PeHOJOTMUECKUX COOBITHUIA;

MPUPOCT JIEPEBLEB;

rpaHunsl OMOMOB (B YaCTHOCTHM, IpaHMHIIA
— TYHIpPAa);

BUJOBOM COCTaB SKOCUCTEM M YMCJIEHHOCThb
TIOITYJISIIITUA.

JIeC

2.1.6.2. @enonocuueckue cobbimusi 6 HCU3HU
pacmeHutl u HCUGOMHbIX

W3MeHeHUsT CPOKOB HACTYIUIEHUS] (PEHOIOTHUEC-
KX COOBITHI (pacIyCKaHWs JIMCThEB, Hadyaya IIBEeTe-
HUS, TIpWIETa NITUIL U T. II.) TIPSIMO OTPakKaloT MeXce-
30HHBIE W MEXTOJOBBIE BapUallUd TUAPOMETEOPOTIO-
ruyeckux BeInuyuH. B Oojiee siBHOU ¢opMe 3Ta CBSI3b
C KJIMMAaTOM BBIpaXX€Ha y PAaCTEeHUl W XOJOTHOKPOB-
HBIX XWBOTHBIX, B OITOCPEIACTBOBAHHOW — VY TEILIO-
KPOBHBIX XKUBOTHBIX (Uepe3 M3MEHEHUsI YCIOBUI Mec-
TOOOUTAHUS, KOPMOBOU 0a3bl U T. 1.).

HMcTouyHMKOM MaHHBIX O CPOKax HACTYIUICHWUS
(beHOITOTMUECKMX COOBITUIA SIBIISIIOTCSI MaTepyaibl Ha-
OnrofeHuit 3amoBeJHUKOB (JIeTonmuCch MpUpPObI), ApY-
TUX HAYYHBIX YYPEXKIECHUN, a Takke COOOIIeHus 100-
POBOJIBHBIX KOPPECTIOHIEHTOB CEeTU (PEeHOIOTUIECKO-
ro MOHUTOpWHTa, (YHKIHMOHUpYWOIeil B Poccun
(Muuus, 2000, 2002).

MeTtonuka eHoJormuecKux HaOJII0eHU pa3pa-
0oTaHa JOBOJBHO JIETAIBHO W TTO3BOJISIET MaKCUMaJIb-
HO ux yHubummposats (PeHoMOTMUECKUEe HaOJIONE-
Hud..., 1982; KynpusiHoBa mu jap., 2000). ITo Bcem
MIPUPOTHBIM 30HAM pa3paboTaHbl MEPEUYHM PEKOMEH-
JIyeMbIX JUIsI HaOmoaeHus: coobituii. Ilpn ux BbIOOpE
COOJTIONANICH TPUHITUITEI MaKCHUMaJTbHO IIMPOKOTO
pacripocTpaHeHHsT HaOJTI0aeMOTo SIBJICHUSI, IeTKOTO
ero IpOsIBJIeHUsI B Ipupojie (oOecreyrnBaeT AOCTYII-
HOCTB JIJIST HAOTIONEHUST HE CIeIUaTuCTaMM), oXBaTa
OCHOBHBIX TPYIIIT OPraHU3MOB W CE30HOB TOJa.

B HacTostiee BpeMsl HaKOIDIEH 3HAYWTEBHBIN
00beM MHOTOJIETHEN (peHomornueckoit nHdopMaiuu,
YTO TIO3BOJISIET MTPOBOJUTH JETATbHBIE MCCICTOBAHMUS.
Marepuanbl 1OoOPOBOJBHBIX HaOmomareneil 1-2 pasa
B roj HampanisitoTcss B Pycckoe reorpagpudeckoe 00-
mectBo (PI'O) B Cankrt-IletepOypr (Bce poccuiickue
peruonsl) 1 B MockBy (MT'KD u MockoBckuil ¢u-
suan PTO) — B ocHoBHOM 1o EBpomeiickoil Teppu-
topun Poccum, rae XpaHSTCS TPEUMYIIECTBEHHO B
PYKOTIMCHOM BHWJE W YaCTUIHO Ha 3JIEKTPOHHBIX HO-
curesix (Munun, 2002). Kpome TOro, Bo MHOruX
cyonrekTax Poccuiickoit Depepaniuy AeCTBYIOT OTIIe-
nenusi PI'O, kyna mocTynaloT JaHHBIE OT perrMoHasb-
HBIX HaOMIoJaTesIeli, YacTO He WMEKIIUX IPSIMOU
cBsi3u ¢ Mocksoii wiu Caskrt-ITerepOoyprom. Yucio
nyHkTtoB Ha ETP, mo KOoTophlM MMEIOTCS MHOTOJIET-
Hue ¢eHosoruueckue psiapl (20-25 yer u Oosee),
6omee 100.



2. YBMERERYZ TIPANPOF

oAU AOBANCTEEDLE CYCTEN] B 008,

KimmaToreHHbIe M3MEHEHUsI CPOKOB HACTYIIICHUS
(EHOJIOTMYECKUX COOBITUM YacTO BBISBISIOTCS ITyTEM
IIPSIMOTO aHAJIM3a BPEMEHHBIX PSIOB JaHHBIX HAOJIIO-
JIEHWIT 1 UX COIIOCTABJICHUS C COOTBETCTBYIOIIIUMU Bpe-
MEHHBIMU PSITaMH THIPOMETEOPOIOTMUESCKIX BEIMIMH.
OTOT Momxon ObUI peaIn30BaH IIPU OLEHKE BIMSHUS
ITOTETUICHUST KJIMMaTa Ha TPOIOJLKUTEIFHOCTD BEreTa-
muoHHoro Iepuoaa (Bockosa, Munux, 2005).

Ecnu 570 1o Kakoi-TO MpUYMHE HEBO3MOXHO
(HampuMep, BCIIEACTBUE HEIOCTaTKa JAaHHBIX HaOJIIo-
JIeHUI 110 JaHHOI TOYKe reorpamuecKoro mpocTpaH-
CTBa), TO UCHOJIb3yeTCsl pacueTHbIit Meton. Ilpu pac-
YETHBIX OIICHKAX CPOKOB HACTYIUICHUS (heHOJOTMYeC-
KMX COOBITUU y pacTeHUl OOBIYHO WMCIOJb3YETCS
cymMa 3(p(PEKTUBHBIX TeMIleparyp (3Ta BeIUUYMHA YXKe
nosipysiack B pasgenax 2.1.3 m 2.1.5), T.e. cymma
IIPEBBIIICHUST CPEAHECYTOIYHBIMUA 3HAYCHUSIMU TeMIIe-
paTyphl 3aJaHHOIO IIOPOroBOro 3HavyeHus 7, 3a nepu-
Ol BpeMEHM OT Hadayia KaJleHmapHoro roma. Te cyTkmu
J, (HOMED CyTOK B KaJICHIApDHOM TOJy), B KOTOPBIE 3Ta
CyMMa IIPEBBICUT ONPENEICHHYIO KOHCTAaHTY S, IpU-
HUMAIOTCSl 32 pacyeTHOE 3HAYCHHE CpOKa HaCTyILIe-
HUS U3y9aeMoro (DeHOJIOTMIeCKOro COOBITHS. 3Haue-
Hua T n SO cnenUYHEL IJIs1 OMOJIOTMYeCKOTo BHUaa
u tuma cobeitus. Hampumep, npu 7, = 5°C s
pacIycKaHUsI JUCTheB OCUHBI Populus tremula L.
S, = 132,2°C (CemenoB u ap., 2006). [na Havana
3eJleHeHMsT Oepesbl bopomaBuaToil Betula pendula Roth.
S, = 55°C mpu T, = 5°C (Iduranes, IllumaHiox,
1949). Hanmomumm erre pa3 (00 3TOM yXe YIIOMHHa-
Jochk B paszgenax 2.1.3 m 2.1.5), 4TO KakK HHTerpai
cymMa 3(PHEKTUBHBIX TEMIIEPATYp UMEET Pa3MEPHOCTh
°C x Bpems. OTHaKO B TOM CJIydae, €CJIM 3TOT MPUKIIaI-
HOW KIIMMATUYECKUUA WHACKC BBIUUCISIETCS, WUCXOIS
U3 CPETHECYTOUHBIX 3HAYCHUU TeMIlepaTyphl (T.e.
WHTETpaI 3aMEHSIeTCS CYMMOM), IO TPaTWIIMU CyMMa
9(hdEeKTUBHBIX TeMmepaTyp maetcsi npocto B °C.

B mocnemnme rogbl BHUMaHHE K MHOTOJECTHUM
(GeHOJIOrMYeCKM psiiaM KaK MCTOYHUKaM HH@oOpMa-
I O MEXTOIOBOM M3MEHUYMBOCTU COCTOSTHUS IIOITY-
JISIIAN A 3KOCUCTEM B CBSI3U C MEXTOHAOBOU M3MEHUU-
BOCTBIO THAPOMETEOPOJIOTUICCKUX BEJIMIUH CYIIe-
CTBEHHO BO3pocjio Kak B Poccum, Tak u B mupe. B
EBpore akTUBHO WIYT IPOIECCHl MHTETPAIIUM HAITHO-
HaJIbHBIX (PEHOJIOTMYECKUX ceTell, YHU(pUKAIuu Me-
TONWK HAOMIONCHUN W aHajaru3a MHOTOJICTHUX DPSIOB
(Growth Stages..., 1997).

B xaudectBe (peHOJIOrMUYecKMXx MHIMKATOPOB M3-
MEHEHMSI KJIUMaTa IITUPOKO HCIIOIB3YIOTCS COOBITHUS
3aIlBeTaHUsI PACTCHUIl, CIBUT CPOKOB KOTOPBIX B CTO-
poHy OoJiee paHHUX JaT BO BTOPOHW IOJOBMHE XX
BeKa B YMEpPEeHHBIX ImmMporax CeBepHOTO ITOIYIIapHUs
cocraBmwi 6-7 cyrok u 6oinee (Penuelas and Filella,
2001; Munun, 2000; T'oporenko, Munun, 2006). Yacto
HCTIONB3YeTCST TaKoKe TaKOW MHIWKATOp, KakK ITPOIOJI-
JKATEJIGHOCTh BEreTAITMOHHOTO Ieprofa. Tak, I Tep-
putopun EBpormbl ObLI BBIIIOJHEH aHalW3 JaHHBIX

HaOJIOICHUI CETU MEXIYHAPOAHBIX (PEHOJIOTUUECKMX
cagoB (International Phenological Gardens — IPG) 3a
1959-1993 1. (Menzel and Fabian, 1999). Kak moka3a-
JIO 3TO HCCIEAOBaHME, B CPeIHEM YBEIWUEHHE IIPO-
JOJDKUTETEHOCTU BETETAITMOHHOTO TEPHOAa COCTABIIIO
11 cyrok 3a cuer 6ojee paHHETO HACTYIUIEHUS BEreTa-
IIMM BeCHOI M OoJjiee TTO3MHETO €€ 3aBEPIICHIS OCEHBIO.

2.1.6.3. Ilpupocm Odepesbes

JlecHbIe KOCHCTEMBI, IIMPOKO IIPEACTAaBICHHbBIE
Ha Oosplleir yacTu Tepputopun Poccuu, BecbhbMa 4yB-
CTBUTEJIbHBI K W3MEHEHWIO KJIMMaTa. DTO KacaeTcs
MIPAKTUYECKN BCEX CTPYKTYPHBIX W (DYHKITMOHATBHBIX
ux komnoHeHToB (I'mtapckuii, Kapabanpb, 2001).

B Poccum B koHile XX BeKa co3jgaHa CeTh ITyHK-
TOB NIEHAPOKIMMATUIECKOTr0 MoHUTOpwHTa (Baranos
u np., 1996). Nx pacrnonoxeHue MPUBEIEHO Ha PUC.
2.1.2. Tlo pesyibTaTaM pabOThI POCCUIMCKON CETHU JCH-
JPOKJIMMATUYECKOTO MOHUTOPUHIA IMOJy4eHO 285
JUTUTEIHHBIX JPeBECHO-KOJIBIIEBBIX XPOHOJOTHH, IO
KOTOPBIM MOXHO TIOJy9aTh KOJWUYECTBEHHBIE Xapak-
TEPUCTUKM OTKJIMKA IPEBECHBIX pACTeHUII Ha M3MEHe-
HHUe KJIMMaTa B TIPOCTPAHCTBE W BO BpemeHuU. I[lo-
CKOJIbKY POCCHICKasl CeTh IeHIPOKJIMMATAIECKOTO
MOHHTOPWHTA CO3/IaHa B TIOCJIEHEe aecaTmwieTne XX
BeKa, TO €¢ MaHHBbIE OMMCHIBAIOT KaK IPOILTbE, TaK U
TEKyIINe M3MEHEHUs TIPUPOCTa IPEBECHBIX PACTEHMIA.
B sTOM ee TIpemMyIIeCTBO Tiepen OOJBIITMHCTBOM €B-
POTIENICKMX W CeBepOaMEpPUKAHCKMX CeTeil, Ha KOTO-
PBIX IPEBECHO-KOJIBIIEBhIE XPOHOJIOTUN OBLUIA TIOJTyYe-
HBl B OCHOBHOM B 1960-1970-x romax, T.e. OHU Xa-
pakTepu3yloT Jaullb cepenuHy XX Beka U 0Oojiee
paHHUME TIeproabl BpeMeHu. OCHOBHBIM TIapaMeTpoOM,
M3MEPSIEMBIM Ha CeTU IEHIPOKIMMATHIECKOTO MOHU-
TOPWHTA, SIBJISIETCS] 3HAUEHWE PaIUajbHOTO IPUPOCTa
JIEPEBbEB 3a TON U (WIX) 32 OMNPEICICHHbIC MHTEPBA-
JIBl BpeMEHU B TIpelesiax BeTeTallMOHHOTO IIeproIa.
JaHHBIE NEeHAPOKINMATAIECKOTO MOHUTOPWHTA Xpa-
Hared B Mucrutyre sieca um. B. H. CykaueBa CO PAH
(r. KpacHosipck). OHM HHTErpUpOBaHBl B MEXIyHa-
POIHBIE apXWBHI MEHAPOKINMATUISCKUX TaHHBIX.

st TIoTydeHusT MaHHBIX Ha CeTH JIEHIPOKIIMMa-
TAYECKOTO MOHUTOPHWHTA WCIIONB3YIOTCS TOJTHKO TE
JIEPeBbsI, KOTOPHIE B TIPOIIOM HE TTOBEPrajiuch Kpat-
KOBpEeMEHHOMY (3a BpeMsI MEHee Toja) BO3IeHCTBUIO
UHBIX (HEKJIMMAaTUYECKUX) aOMOTUYECKUX (haKTOPOB
1 OrMoThYecKux (HakTopoB (OIOJ3HU, ITOATOIUICHMSI,
ITOXaphbl, BETPOBAJIBI, BCIIBIIIIKM MaCcCOBOTO Pa3MHO-
JKEHUsI HAaCEKOMBIX-BPEIUTENIeil, TMOBPEXICHUE KU-
BOTHBIMU U [Ip.). [empeccun B IIPUPOCTE, CBSI3aHHBIC
C TaKMMU (AKTOpaMU, BBISIBIISTIOTCS JIEHAPOXPOHOJIO-
TMYECKUM METOIOM — IIePEKPECTHBIM JaTUPOBAHUEM
cepuil MpUPOCTa TOMWIHBIX KOJIEIl, 1 COOTBETCTBYIO-
e JTaHHbIE OTOPAaKOBBIBAIOTCS.

st aHanM3a M3MEHYMBOCTH BO BpPEMEHM Pajiv-
aJTbHOTO TIPUPOCTA JIPEBECHBIX DPACTEHUN WCITONIB3Y-

(33




5 i s
& ? Bopkyta

Kowao

HoBoKy3HeLK
L i

F
e -CaﬂeXapf‘Hii)EgbCK‘
4 - &

55° c. w. H-ﬁOBFOPOM
Ll —_
i v
KﬁaHb H,Qpr# ,1 2
Camapa ™"
I Yoa EKaIepMH6y9_r}x“--~
YengbuHek \, o
= \ i ‘
."'r' N b}
. OE/ICK "|I _!_t. .n.x—.:,
HOBOCVIG;__I/IpCK KpagcHosipek !
45 ;

140
0 200 400 Kkm

e

100

Puc. 2.1.2. CeTb NyHKTOB AEHOPOKIMMATUYECKOrO MOHUTOPUHIa Ha Tepputopumn Poccun.

IOTCSI pa3HbIe MHAECKCH paaraibHOTO IpupocTa (Bara-
HoB, HlamkuH, 2000). l'oguuHoe KOJIbLO AepeBa Gop-
MUpPYeTCSl TIOI BIMSIHUEM KOMIUIeKca (PaKTopoB cpe-
IIbl, Cpell KOTOpBIX Hauboliee 3aMETHYIO pOJIb WI-
paloT BO3pacTHO (paaualibHBIA IIPUPOCT JTAHHOTO
JepeBa MpsIMO 3aBHUCHUT OT €ro Bo3pacTa), (pUTOIeHO-
TUUYECKUI (KOHKYPEHIIMS C COCEAsIMU 3a PECYPCHI
BIMSIET Ha PaIUaJIbHBIA MPUPOCT) U KIMMATUYCCKUI
(rMIpOMETEOPOJIOTUYECKUE YCIOBUS 3aMETHO BIIUSIOT
Ha pamuaJbHBIN TIPUPOCT IepeBheB). BrhimeneHune K-
MaTHUYECKOTO CUTHaja OOeCIeuMBaeTCs IpOoleaypou
cmanoapmu3zayuy. DTO OOUH M3 OCHOBHBIX METOMIU-
YEeCKMX IIPUEMOB B JIEHAPOKIMMATOJIOTUH, KOTOPBIU
TO3BOJISIET B 3HAYUTEJbHOM MEPE MOJABJISATH BIMSHUE
MEePBBIX IBYX (HaKTOPOB — 00eCTIeYrBaET (PUIBTPALIAIO
HU3KOYACTOTHOM COCTABISIIOIIEH B MHOTOJIETHUX KO-
JIe0aHUSIX MPUPOCTA, CBI3aHHON C BO3PACTOM U 3HIO-
TeHHBIMU (UTOLeHOTHYeCKUMU (akTopamMu. HeobOxo-
JMUMO OTMETUTh, YTO B TOIMYHBIX KOJbIIAX APEBECHBIX
pacTeHuit, TPOMU3paCTAIOIINX Ha CEBEPHOM U BEPXHEM
Mpenesie CBOET0 paclpoCTPAHEHUS, COAEPKUTC CUJTb-
HBI KJIMMATUYECKUIA CUTHAJ B CBSI3U C KPaTKOBpE-
MEHHOCTBIO BETETAllMOHHOIO Iepuola U 3HAYUTEIIb-
HOI M3MEHYMBOCTBHIO KJIMMATUYECKUX YCIoBUH. Jloiis
U3MEHUYUBOCTU paAUATIBHOTO IIPUPOCTA, KOTOpas
OOBSICHIETCS WM3MEHUYMBOCTBIO JIETHEW TeMIIepaTyphl,
unorna pocruraet 70% (BaranoB u mp., 1996).

U1 TIoCTpOeHUsI PACUYETHBIX OLIEHOK BIIUSTHUS
U3MEHEHMSI U M3MEHUMBOCTM KJIMMaTa Ha pagualib-
HBI TIPUPOCT AEPEBBEB MCIOJIB3YIOTCS WUMMTAIIMOH-
HBbIE MOJENN “KIUMaT — IIPUPOCT aepeBbeB”. Tak, B

34 )

pabote (BaramoB, IMamxkwux, 2000) mpemioxeHa Mo-
IIeTh, cofepIkalliasi CpaBHUTEIBHOE HEOOJBIIIOE YHUCIIO
ImapamMeTpoOB, OIMCBHIBAIOIMIMX KaK OMOJOTHIECKUE
CBOWCTBA JiepeBa, TaK M JIOKAJIbHBIC SKOJOTUYECKUE U
KJIMMAaTUYeCKHE YCIOBUS.

JaHHBIC IEHIPOKINMATHYECKOTO MOHUTOPUHTA
IIUPOKO MCIIOIB3YIOTCS I PEKOHCTPYKIIUM 3Have-
HUI TeMIlepaTyphsl B IpolioM. OCHOBBI 3TOTO METO-
la ObUIM 3aJIOKEHBI €llle B KJIACCUYECKMX padoTax
aMmepukaHckoi kol (Fritts, 1976). Mdakrnyeckue
MaHHble 00 M3MeHeHMH Temiepatypsl B CeBepHOM
MMOJIyIIAapUK JOCTYITHBI B OTKPBITHIX 0a3ax JaHHBIX
WIN Ha OTKPBITBIX caiitax B cetu MuTepHeT. Takue
aHHBIE IIPEICTaBIIeHbl Ha BeO-cTpaHuile KimmaTu-
YecKOro OTAeja YHuBepcurera BocTouHOM AHIINM,
Bemukoo6puranus (Climate Research Unit, University
of East Anglia, UK), cm. (Jones and Moberg, 2003).
OTU NaHHbIE ObUIM HCHOJIb30BaHbI JJISI COBMECTHOIO
C IPEeBECHO-KOJBIIEBBIMU XPOHOJIOTUSIMU aHaIu3a I
Cesepnoit EBpasun (Baranos u mp., 1996; Baranos,
usros, 1999).

2.1.6.4. Ipanuuya neca

HccnenoBanuch CIBUTM TPAHULIBI JIEC — TYHAPA HA
ceBepe CTpaHbl U BEPXHEU IpaHUIIbL Jieca B HEKOTO-
pbix ropueix skocucremax (IusitoB u ap., 2001; Xa-
pyK u ap., 2006; Kapralov et al., 2006). OrueHka 1po-
BOJIMJIACH C TIOMOIIBIO CPaBHEHUIT OOBIYHBIX (hOTOIpa-
(uit MEeCTHOCTH WM Xe M300paXkeHWU, TTOTyICHHBIX
MACTAHIIMOHHO, KOTOPBIE OTHOCSITCS K Pa3HBIM TIepH-
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onaM BpeMeHHU B XX Beke. B mocienHeM ciiyyae KOH-
TPOJUPYEMBIM TIOKa3aTesieM ObUla COMKHYTOCTh Ipe-
BOCTOEB.

2.1.6.5. Onycmoinusanue

[Iportecc oOmMyCTHIHMBAHUS €CTh JAeTpajgalludsi 3e-
MeJTh, TIPOUCXOJSIIAS TI0 Pa3IMIHBIM TTpuarHaM. JIis
XapaKTepUCTUKU 3TOTO TIpollecca IPeUIOKEeHBI pas-
JIMIHBIE METOMOJIOTUYECKUE TTOAXOABl M KOHIICIIITNH.
Ecm B mocienaue mecsatmwieTuss XX BeKa 3TOT IIPO-
IIeCC paccMaTpUBAJICS OTAEIHLHO ITOYBOBEIAMM, T€O-
OboraHMKaMu, reoMOpdOoIoTaMi U arpoMETeopOoJIoTa-
MU C TIO3WIIMI COOTBETCTBYIOIIMX OOJacTeil HayKW,
TO B TOCJIETHUE TOABI Hambojiee OIpaBIaHHBIM CUU-
TaeTCsl KOMIUIEKCHBIN TIOAXOJ. DTOT METOMOJIOTHYIeC-
KUI TIOAXOM 3aKpeIieH B MexXayHapogaHoil “KoHBeH-
uuu 1o 6oprde ¢ omycthiHuBaHueM” (KbBO), moamnu-
caHHoit Ooyiee 170 cTpaHamMu Mupa, B TOM YHCIE U
Poccuiickoit @eneparueir B 2003 1. (ITocraHoBneHue
npaButenbcTBa PO, No 303 ot 27.05.2003). KBO om-
pelessieT ONmyCThIHMBaHUE KakK “Jerpagaiuio 3eMesb
B 3aCYIIIMBHIX, MOJY3aCYIIUBBIX M CYXUX CYOTyMUI-
HBIX paiioHax B pe3y/ibTaTe ACWCTBUS pa3HBIX (haKTo-
pPOB, BKJIIOUas M3MEHEHUS KJIMMaTa U AeSITeIbHOCTH
yenoBeka” (KonBeHnwust..., 1994). Jlnst olleHKu U Kap-
Torpa®pOBaHUS TIPOIIECCOB OITYCTHIHUBAHUS IIPE-
JIOXKeHa MeTOIWKa, pa3paboTaHHAsT MEXTYHapOIHBI-
mu opranmsamuamu ®AO u FOHEII (Provisional
Methodology..., 1983). Dra meromuka oOlIENpU3HAHA
U C HEOOJBIIMMHU WM3MEHEHUSMU TIPUMEHSIETCS BO
MHOTUX CTpaHaX Mupa, B TOM uwmcie U B Poccunm
(Bopnukos u ap., 2000).

Cornacuo konneniuu ®AO/IOHEI, Beimensior-
CSl munbl, KAACCbl U ACNEKMbl ONYyCmbiHUGaHUsA. TUIbL
OITyCTHIHWBAHUS BKJIIOYAIOT TUTIBI Jerpamariuu 3e-
MeJTh: BOJHAsT 3PO3WsI, BETPOBasl 3PO3US, 3aCOJICHWE
II0YB, KOPKOOOpa3oBaHWE W YIUIOTHEHHE ITOYB, CO-
KpallleHre OpPraHWYeCKOTO BEIeCTBa B ITOUBE, HAJIU-
Yye TOKCHYHBIX BEIIECTB W IETpajalliio PacTUTEIb-
HOTO TIOKPOBa. DTU THUITHI JErpajiallii 3eMellb PeKo-
MEHJIyeTCsI OIIEHMBATh 10 4 KJlaccaM OITyCTHIHUBAHUS:
cmaboe, yMepeHHOe, CUJIbHOE W OYeHb CUJIBHOE.
K acmiekTaMm OITyCTBIHMBAHUS OTHOCSITCSI: COBPEMEH-

Hoe coctosiHue (CC); TeMIbl pa3BUTUSI OITYCTBHIHU-
BaHUsS WU cKopocTh Ipoiiecca (TO); BHyTpeHHSS
onacHocTh omnyctbiHuBaHus (BOO), 3aBucsiias, B
YaCTHOCTHU, OT CBOWMCTB JiaHAmagTa (XapakTepusyer
ero CcTabMJIbHOCTh IIPpU JETrpalallvii); BIUSHUE XKUBOT-
HbIX Ha okpyxawinyio cpeny (BXK), ompenensiemoe
KOJIMYECTBOM BBIITACAEMOTO CKOTa Ha €IWHUIIE ILIO-
aau; BiIusSHUe 1wioTHoctu HaceneHus (ITH), ompe-
JIeJISIEMOE TI0 YUCILYy XXUTEJIEW CETbCKONM MECTHOCTU Ha
1 xm2 Ilokasareiab CyMMapHOI OITACHOCTH OITyCTHI-
HuBaHus (COQ) oXBaThIBAET BCE ACMEKThI OMYCTHIHU-
BaHUS:

COO = CC + TO + BOO + BX + IIH.

OrmpeznelleHne CyMMapHO# OMAaCHOCTU OITYCTHIHM-
BaHMs1, corjacHo (Provisional Methodology..., 1983),
mokazaHo B Ta0i. 2.1.3; cremeHb BIMSHUS KaXKOIOTO
acreKkTa OIpeaelieHa SMIMPHUYECKU M BHIpaXkKeHa B
bastax.

[IpuBemeHHBIE KPUTCPUM HOCSIT PETHMOHATBLHBIN
XapaKTep M MOTYT BKJIIOYATh U JOITOJTHUTEIbHEIC Xa-
PaKTEePUCTHKMA.

B manHOM HmOKiIame OCHOBHOE BHUMAHUE YHEIIs-
eTCS CITeIIMaTbHOMY BUIY OITYCTHIHUBAHUS — KJIMMa-
THYECKOMY OIYCTHIHMBaHMIO. KimmMaTmdeckoe oIryc-
TEIHUBAaHUE €CTh Pe3yJbTaT B3aMMOICUCTBUS PETHO-
HaJbHBIX IIPOIECCOB apUAM3ALIMM W Jerpagalluu
3aCYIUIMBEIX 3eMeNIb B KIIMMATHIECKOM CUCTEME C IT0-
JIOXKUTEJIBHON M OTPUIIATEILHOM OOPATHBIMU CBSI3SIMU
anpbeno — ocaaku (3omorokpeutuH, 2003, 2005). 3a-
CYILIUTUBBIC, TOJNY3acCylIMBBIE U CyXHe CYOTYMMIHBIC
3eMJIM BKIJTIOYAIOT PaiiOHBI (IOMUMO ITOJISIPHBIX U CYO-
ITOJISIPHBIX PaiiloHOB), B KOTOPHIX OTHOIIECHUE CpeIHe-
IO €XETOMHOTO YPOBHSI OCAIKOB K IOTCHIIMAIHHOMN
9BAIOTPAHCIIUPAIUU KoJieonercs B auanazone ot 0,05
1o 0,65 (KouBennwus..., 1994). B xadecTBe ImokasaTe-
JIsI apUIHOCTH KJIMMATa BETETAllMOHHOTO Ce30Ha yI00-
HO WCITOIb30BaTh TUAPOTEPMUUYECKUA KOIDGHUIIMCHT
CenssnunoBa I'TK (CensuuHon, 1928, 1958) (cmM.
pazgen 2.1.3). PasymHoe HayyHOoe OOOCHOBaHUE U
mnmpoctota BbluucieHusi I'TK craqu OpuYMHAMU €ro
BKJIIOUCHUSI B CTAaHIAPTHHIA IIepedeHb HHICKCOB
apugHoctu (Stadler, 1987). B pasButuu mpoliecca

Tabauua 2.1.3. Onpedenerue CyMMApPHOU ONACHOCMU ONYCHMbIHUBAHUS

Knace Banawt CymmapHblii MHAEKC
ONyCTHIHMBAHUS
CC TO BOO BXK ITH Cymma 6amioB Cpennee 3HaYeHue
Craboe 3 3 3 4 2 < 30 <6.,0
YMepeHHOe 6 6 6 8 4 31-45 6,1
CupHOE 12 12 12 15 8 46-60 9,1-12,0
OueHb CHIIBHOE 18 18 18 25 12 > 60 > 12,0
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KJIMMaTAYECKOTO OMYCTHIHMBAHUS BeJIMKa POJIb Ollac-
HBIX (KaTtacTpopUUECKUX) 3aCyX — aTMOC(HEPHBIX U
nouBeHHBIX (I'peunxa, 2004).

Apunuzanus MOAIECPXKMBAETCS IMOJOXUTEIbHOMU
00paTHOI CBSI3bI0 B PETMOHAIBHON KIMMAaTHUYECKOM
CUCTEME C JOMMHUPOBAHUWEM DPAJUAIIMOHHOIO pery-
JIMpOBAaHUS TeMIepaTypbl 3€MHOU IMOBEPXHOCTH.
CrencrBueM apuau3aliuy SIBJISIETCS TPUPOJHAST JIeT-
pajanus 3acylUIMBBIX 3€MeJib. BHEIIHUM pPEryJsiTo-
POM TIOJIOKUTEJIbHOU OOpaTHOM CBSI3M BBICTYIIAIOT
U3MEHEHUSI CYMMBI OCAQJKOB M YaCTOThl 3KCTPEMaJIb-
HBIX OCaJKOB (0COOEHHO 3acyx). Apuau3aius I10-
pOXIaeTcs HE TOJbKO YMEHBIIIEHHWEM KOJMYECTBa
OCaJIKOB, HO TaKXX€ YMEHBIIEHHWEM 4YacTOThl >(dek-
TUBHBIX OCangkoB (Oomee 5 Mm/cytku). Bo Bropoit
nojiopuHe XX BeKa BO3pacTaeT 3HAYEHWE aHTPOIIO-
TEHHOMW Jerpajaiiuy 3acylUIMBBIX 3eMeIb KakK JIOMOJI-
HUTEJBHOTO PEryjIsiTopa IIOJIOXUTEIbHOI OOpaTHOU
CBSI3MU.

PacnpocTpaHeHUIO MHOJIOXUTEIbHOU 0OpaTHOU
CBSI3U TIPEISITCTBYET OTpUIIATENIbHAS C JOMUHMPOBA-
HHUEM 3BalOTPAHCIUPAIIMOHHOTO PETYyJIUPOBAHUS
TeMIepaTypbl 3eMHOU IoBepxHOcTU. HactyrieHue
apuan3all — CMEHa OTPUIIATeIbHOI OOpaTHOM CBSI-
31 Ha IOJIOXUTEJIbHYI0O — IIPOMCXOIUT TOTHA, KOTIa
3ejieHas (puToMacca M €€ MHAMKATOP — BEreTalluoH-
Hbelit uHIekec NDVI — yMeHbIIaloTcss 10 MOPOroBbIX
sHauenuii: 0,5 1/ra B cyxom Bece m 0,07 cooTBert-
ctBeHHO (3o0moTokphuinH, 2003). DTO IIpOUCXOIUT B
MEePUOJ YacTO ITOBTOPSIOIIMXCS OITACHBIX 3aCyX WIU
(1) OOImIMPHON AHTPOIIOTEHHOW Aerpagaiu 3acylll-
JIMBBIX 3eMeJIb. TakKuM 00pa3oM, aHTPOIIOreHHasl Jer-
pajanys pacTUTEbHOCTH, OOYCIOBJIEHHAs 4Yallle BCe-
ro TIEPEBBINIACOM, YCKOPSET AOCTUKEHUE (hUTOMACcCOU
TMOPOrOBOI0 3HAYEHUS W, CJIEIOBATEIbHO, PaCIpPOCT-
paHeHue KIMMaTUYeCKOTO OITYyCTHIHMBAHWUSI.

Konnenumss NDVI 6a3upyetcsi Ha pa3HOM OTpa-
KEHUW PaIMallMOHHBIX ITOTOKOB PACTUTEIbHBIM IIO-
kpoBoM B BuaumoM (0,58-0,68 MKM) Auarra3oHe COJl-
"HeyHoro cmekrpa (K1) m OmmxHeMmM uH@pakpacHOM
(0,725-1,10 mxm) pmamaszoHe (K2). CmexrpanbHast
SPKOCTh MOYBEHHOTO U PACTUTEJIBHOTO MOKPOBOB,
peructpupyeMasi B 3TUX JuUara3oHax ¢ IMPOCTPAHCTBEH-
HBIM paspelneHreM 8 m 1 KM, JOCTaTOYHO YETKO Xa-
paxKTepu3yeT pa3Hble MPOLECChl OIYCTBIHUBAHUS IO
3gaueHuio NDVI. O6pa3oBanue xjopoduiia 1 oTpa-
KEHUE pagualuy JUCTbSIMU SBJISIOTCS NPUYMHOM
HU3KOTO OoTpaxeHusl B auanazoHe K1 u BbICOKOTO —
B nuarazoHe K2. Pa3HocTh MexXiy OlleHKaMU OTpa-
JKEHHBIX MOTOKOB B 3THUX AWAaNa3oHax C I1OCIeIyIo-
e HOPMUPOBKOW HA WX CYMMY WCIIOJIB3YETCS IS
Beruucienuss NDVI:

NDVI = (K2 - K1)/(K2 + KI).

NDVI MeHsgercs oT MUHUMAJIBHBIX 3HAa4YeHUN
(0,01-0,03) Ha rumepapughbsix 3emissx mpo 0,7-0,.8 B
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Jlecax 9KBAaTOPUAJIBHBIX U YMEPEHHBIX mKUpoT. NDVI
XOpOIIIO KOPPEIUPYyeT C ITOKa3aTesIMUA 3eJIeHON (hu-
TOMACChl M IIPOAYKIIMU Ha 3aCYIUIMBBIX 3eMIIIX, a
takxke ¢ ocagkamu (Tucker et al., 1985; 3010TOKpHI-
mquH u ap., 2000). NDVI, win BeretalluOHHBIM WH-
nekc (BW), sBisiercsi KOCBEHHBIM IOKa3aTeseM Tyc-
TOTBHI CTOSTHUSI W TIPOAYKTUBHOCTH €CTECTBEHHOTO pa-
ctutenpHoro mokposa (Kharin et al., 1998), ero
(EeHOJIOTUYECKOI'0 COCTOSIHUSI — (pa3bl CE30HHOTO
pasutus (bopaukoB u np., 2000), ypoBHS yBIaxHe-
HUS TIOBEPXHOCTU MOYBKI; BenunHa BU 3aBUCHUT Tak-
Xe OT perdoHalbHBIX (pakTopoB (XapuH, I'puHrod,
2002). TIpu pa3BUTMU MOPOLIECCOB OMNYCTHIHMBAHUS
BesimunHa NDVI cyniecTBeHHO CHUKaeTcs.

OTpakeHHas: 3eMHOI TOBEPXHOCTHIO pamuaIys
U3MEPSIeTCSI YCOBEPIIEHCTBOBAHHBIM PAINOMETPOM
o4yeHb BbIcOKOTO pazpeuieHus (AVHRR) co crytHu-
KoB HammoHanpHOTO ymIpaBiIeHUs MO OKeaHy M art-
mochepe (NOAA) CHIA c¢ 1982 r. MecsguHble AaH-
Hele 00 NDVI ¢ mpocTpaHCTBEHHBIM pa3pellieHueM
1x1°u 8§ x8 kM 3a nnepuon 1982-2001 rr. ObUIM MO~
roroBiaeHbl B LieHTpe (Distributed Active Archive
Center, DAAC) TI'ogmapmoBCKOTo IIeHTpa KOCMUYeC-
kux 1ojieroB CIIA (Pathfinder...).

IToxkazatrenr NDVI mpuMeHsUICsS, B 4aCTHOCTH,
IUIST OTIpeNleICHUSI 1 MOHUTOPHWHTA O0JIACTH C TOMU-
HUPOBaHMEM KIMMAaTHUYECKOTO OITyCTHIHMBAaHUS B 3a-
cynumBbIx 3emisix Poccum, Kazaxcrana u rocynapcTB
Cpenneii Asum 3a nepuon 1982-2001 rr. O6nacth
BBIZICIISUIACH CIICOYIOIIMM OOpa3oM: Ha MCCIeTyeMOM
TEPPUTOPUN B KAXIOW OJHOTPAAYCHOU STUEUKE BBI-
yucasuiochk yncio MecsieB ¢ NDVI < 0,07 3a Berera-
LMOHHEINA Ce30H (Maifi — CEeHTSIOpb) KaxXaoro roja,
KOTOpOE€ TMPUHUMAJIOCh B KauyecTBe ITOKazaTess IIpo-
TOJDKUTETLHOCTH KJIMMATUYECKOTO OIYCTHIHMBAHUSL.
HyneBas n3onmmHMs mmokasaresist OIpeaessia TpaHuIly
obsnactu. Ilokazaresb yBEJIMUMBAICS C POCTOM apUII-
HocTH KimMaTa. IlpemenpbHoe 3HAUEHME TTOKA3aTessT —
MIPOAOKUTEIFHOCTh BETETAIIMOHHOTO CE30HA.

baxaitimasg k Poccun obnacth KIMMaTUYECKOTO
omnycteiHMBaHusl — CeBepo-TypaHcKasi, KOTopasi Mpo-
crupaercst oT Kacnuiickoro mops g0 Ipenropuit I'op-
Horo Autast u He mocturaeT rpanuil Poccunu (3o50T0-
kpoutnH, 2003). IIpeobiagaroiiasi ee 4acTh HaXOIUT-
ca Ha Tepputopum KazaxcraHa, a He3HAYMTEJIbHas
4acTb — Ha TeppuTopuu TypKMEeHHUCTaHa U Y30eKuc-
TaHa. MacimTab o6acT — 30HaJIbHO-PETrMOHAIbHEIN.
Bo BpeMsT TTOBTOPSIIONIMXCS OIMACHBIX 3aCyX KJIWMAaTH-
YecKoe OITyCTHIHMBAHUE PaCIpOCTPaHSUIOCh Ha JIerpa-
IUPOBAaHHBIE B pE3yJbTaTe ACSITEIbHOCTH YeIOBEKa
MOJIy3aCylIUIUBBIE U CyxMe CcyOorymuaHbie 3emunm Poc-
CHH C JOMUHHUPOBAHMEM AHTPOIIOTEHHON COCTAaBIISIO-
1€l ONmyCTHIHMBAaHUSI B AcTpaxaHCKOW oOsiactu, Pec-
nyosuke KanMbikusi, Ha Boctoke Bosrorpajackoit o6-
gactu, Ha tore CapatoBckoit u OpeHOyprckoi
obnacreii, Ha rore 3amagHoii CuOMpPU W B 3aIlagHOI
qacTu AJTaiickoro Kpas. bosblias 4acTh 3THUX 3eMellb
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XO3SIMCTBEHHO OCBOEHA ¢ cepearHbl 1950-x TomoB u ¢
TeX II0p ITOABEPXKEHA Pa3HOIl CTEIIEHU aHTPOIIOT¢HHO-
ro omycteiHuBanust (I'masoBckuii, OpioBckuii, 1996;
Kycr m nmp., 2002; ITerpos, 2005; Csunios, 2005).
Cpasuenue mectononoxeHus: CeBepo-TypaHcKoit 00-
qmactu B 1992-2001 rr. u 1982-1991 rr. mpeacrapneHo
B pasmene 2.6.5.

2.1.6.6. Ocobo oxpamnsiemvle npupooHvie
meppumopuu

DKOCHUCTEMBI 3aIIOBETHUKOB IIPEICTABIISIIOT OCO-
OBl MHTEpeC B TUIAHE OICHOK BIMSHUS M3MEHEHUS
KJIMMaTa TI0 CJICAYIOIINM TPUIMHAM.

1. 3amoBeIHUKU PACHOJOXKEHBI B 30HAX MUHMU-
MaJIbHOTO HEITOCPEICTBEHHOTO aHTPOIIOTEHHOTO BIIU-
STHUSI TI0O CPaBHEHUIO C HE3arlOBEIHBIMU TEPPUTOPUSI-
mu. HemocpencTBeHHOe XO3SHCTBEHHOE BO3ACUCTBUE
(BbIpyOKa Jieca, 0XOTa, CTPOUTENBCTBO U T. JI.) Ha IO-
CJIETHUX SIBJISIETCSI MOIIHBIM (DaKTOPOM, MaCKUPYIO-
UM KJIMMaTUIeCKWil CUTHAJ, a Ha TepPUTOPUU 3a-
MOBEIHUKOB 3TU (DAKTOPHI JTUOO OTCYTCTBYIOT, JUOO
WX JeHCTBUE CUJILHO OrpaHWYeHo. [loaToMy moTeH-
IIMAJIbHO OTHOIIEHUE KIIMMAaTUISCKUI CUTHA — IIIyM
Ha 3allOBEJHBIX TEPPUTOPUSIX BHIIIIE, W ITAHCOB Ha
BBIJICJICHUE CUTHAJIA OOJIbIIIE.

2. 3amoBeAHUKM OOBIYHO PACHOJIOXKEHBI Ha Tep-
PUTOPUSIX, SIBJISTIOIIUXCS TIPEACTAaBUTETLHBIMHA JIJIST CBO-

€r0 perrmoHa B OTHOIIEHUM OCHOBHBIX UEPT MX DKOCH-
crembl. IloaToOMy BBIAEISIEMBI B M3MEHEHUU COCTOSI-
HUS 5KOCHCTEM 3aIlOBEIHUKOB KIMMATUYECKUN CHT-
HaJl MOXET OKa3aTbCs TUITMYHBIM IS PETHOHA.

3. OOwuraromue B 3allOBEIHUKAX peIKUe WU
HaXOISIIIUECs TIOJ YTPO30i MCUE3HOBEHUST BHUIBI pac-
TEHUI W XWBOTHBIX MOTYT OKa3aThCS ITOIBEPKEHHBI-
MU BIMSIHUIO WU3MEHEHMS KinMmaTa. Mi3ydeHue mexa-
HU3Ma 3TOTO BJIMSHUS MOXET ITOMOYb COXPaHEHUIO
STUX BHUIOB, UTO SIBISICTCSI OMHOUW M3 OCHOBHBIX (DyH-
KWW 3al0BEIHUKOB.

OlleHKa BIMSHUS U3MEHEHUS KJIMMaTa Ha SKOCH-
CTEeMBI 3allOBETHUKOB OCHOBaHAa Ha IIPUMEHEHUM B
OCHOBHOM CTaTHUCTUYECKHUX METOIOB IIPU aHaJIMU3e
JTUHAMUKM TIOMYJISILIUA pAaCTeHU U XKUBOTHBIX (MHO-
TOJIETHUX PSIIOB JAHHBIX HAOTIOAEHUI) COBMECTHO C
JaHHBIMA METCOHAOIIONCHUN Ha 3alOBEIHBIX U CO-
npeaeTbHbIX TeppuTopusx (OxpaHseMble TPUPOTHBIE
teppuropun..., 2001).

Kak wu3BecTHO, rOpHbIe SKOCUCTEMBI (HaApsiLy C
SKOCHCTEMAaMU, PACIIOJIOXEHHBIMU B BBICOKUX IIHUPO-
Tax) Hamboyiee UYYBCTBUTEIHHBI K M3MEHEHUSIM KIIU-
MaTa. M3ydyeHue BIUSHUS WM3MEHEHUS KiIMMara Ha
9KOCHUCTEMBI TOPHBIX OMOcMEepHBIX 3aII0BEIHUKOB
Poccun (puc. 2.1.3) Bxomut B Ilporpammy coxpase-
HUS OMOJIOTMYECKOr0 pazHoOoOpasvsi U YCTOWYMBOTO
VIpaBICHUS MPUPOTHBIMU PeCypcaMU B TOPHBIX OMO-
cepHbIX 3aroBegHUKax Poccuu Ha OCHOBE HCCICHO-

Puc. 2.1.3. lT'opHble BuocdepHble 3anoBegHnkn Poccun. 1) Jlannanockuia, 2) KaBkasckuii, 3) TebepanHCKniA,
4) Meyvopo-Wnbiucknia, 5) Bucumckuia, 6) Taimbipcknia, 7) YocyHypckuin, 8) CasHo-LUyweHckuin, 9) Bankanb-
ckun, 10) CoxoHguHcknin, 11) BaprysuHckumin, 12) Cuxota-AnnHckuin, 13) KpoHoukuin, 14) KomaHLOpPCKUiA,

15) KatyHckumin (Badenkov and Drexler, 2006).

(37




7

)

4

L

BErFBLICUCTEN B 00

a

BaHUU I7100aJIbHBIX U3MEHEHUM W UX BO3ACUCTBUS Ha
ouosnornueckoe pasHooOpasue (McciaemoBaHue IIIO-
OaJbHBIX M3MeHeHuit..., 2007).

2.1.7. Koumunenmanavnasa MHO20AeMHAA

mepsaoma u AeOHUKOBble CUCTMeMbl

2.1.7.1. Tenoenyuu usmeHeHuss cOBPEMEHHO20
COCMOSAHUS KPUOAUMO30HbI

TpanuIMoOHHO OCHOBHBIM MCTOYHUKOM HAHHBIX O
COCTOSTHUM MHOTOJICTHEMEP3JIbIX IPYHTOB, B TOM YMC-
Jie O BEPTUKAJIbHOM pacIpeAcieHUn TeMIIepaTyphl,
CIYXWIN AeTaJbHbIe M3MEPEHUSI Ha MEP3JOTHBIX CTa-
IIMOHApaxX U M3MEPEHUsI TeMIIepaTyphl ITOYBBI IO TIIy-
OuHbBI 3,2 M, NIPOBOAMMBIE Ha CETU METCOPOJIOTHYEC-
kux ctanuii (M3pasne u ap., 1999, 2002; Ilapios,
1997; IlaBnmoB, Mankosa, 2005; Zhang et al., 2001;
Frauenfeld et al., 2004).

s oleHKM W3MEHEHUSI COCTOSIHUSI KOHTUHEH-
TaJIbHOW MHOTOJIETHEH MEp3JIOTHI B YCIOBMSIX COBpE-
MEHHOTO MOTEIUICHUSI TPeOyIOTCSl JaHHbIE O TeMIlepa-
Type BO3[dyXa, Ocakax M TemIlepaType ITI0YBOTPYH-
TOB. DTO HEOOXOAMMO JUISI MPABUJIBHOW aTpPUOYIIUM
HaOJI0JaeMbIX M3MEHEHUII TeMIIepaTypHOTO pexkuMa
MHOTOJIETHEMEP3JIbIX TOpoJ (BeAb TemIlepaTypa BO3-
Jyxa He Bcerma SIBJSIETCS OIpPEAessIonuM (HakTopoM
JUIST TEPMUYECKOTO pexXrMa ITOYBOTPYHTOB), a TaKKe
JUIST OIIEHKM TIEPeXOTHBIX IMpolieccoB. B XX Beke Ta-
KMe KOMIUIEKCHBbIC HAOJIOACHUS MPOBOAUIUCH, HO
OHU HEe ObBUTM MaCCOBBIMU.

IIpu uccaegoBaHUSX COBPEMEHHBIX M3MEHEHUI
TEMIIEpaTypbl Pa3IMYHbIE aBTOPHI B 3aBUCUMOCTH OT
CTOSIIIUX TIepe]] HUMHU 3aJad M JOCTYITHOCTU HCXO-
HBIX JAHHBIX BBIOMPAIOT UISI CpaBHEHMSI pa3HbIC IIe-
puoasl HabmomeHuit (IaBpuiosa, 2005; YerBeproe
HallMOHaJIbHOE coobieHue PP, 2006).

Tak, B pabore (YeTBepToe HAIIMOHAIHLHOE COOO-
menue P®, 2006) mpoaHaaIu3MpOBaHBI JaHHBIE Ha-
OMofeHUII 3a TeMIIepaTypoi BO3AyXa, TeMIIepaTypoit
mouBbl Ha TryouHax 80 u 160 cM, KOJIMYECTBOM OCal-
KOB U BBICOTOI CHEXXHOTO TOKpoBa Ha 34 MeTeoposio-
TMYECKUX CTAHIUSIX, B OCHOBHOM OXBaThIBAIOIIUX
paBHUHHBIE peruoHbl ceBepa Poccum. st mposene-
HHUS PETPOCIIEKTUBHOIO aHaiIM3a ObLIU ChOpMUPOBa-
Hbl BPEMEHHBIC PSAbI CPEAHEMECSUYHBIX 3HAUCHUM
VIOMSIHYTHIX BbIIIEe BeauduH 3a 1961-2003 rr., KoToO-
pbie TpaHC(HOPMUPOBATUCH B PSIAbI CPEIHETOMOBBIX
3HAUEHUH, a TaKKe B PSAbl 3HAUYECHUH, OCPeIHEHHBIX
JUISL XOJIOMHOTO M TEIUIOTO IEepUOJ0B KaJeHIAPHOTO
roga. Ilpm o0paboTKe AaHHBIX OBLIM MCIIOJb30BaHBI
CTaHIAPTHBIC TPOIEAYPHl KOPPEISIIMOHHOTO U per-
PECCHMOHHOTO aHajJIu3a BPEMEHHBIX PSIIOB U CTaTUCTU-
yeckoro oneHuBaHus (Ezexkusn, Poxkc, 1986; 3axc,
1986; YerwbipkuH, 1977).

B nauvane 1990-x rogoB ObL1a OpraHU30BaHA MEX-
IyHApomHas TporpaMma HUPKYMIIOJSIPHOTO MOHUTO-
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pUHTa MHOTOJIETHEW MEpP3JIOThI, B paMKax KOTOPOM
ObUIM TIPEAYCMOTPEHBI M3MEPEHUS €€ IapaMeTPOB Ha
penpe3eHTaTUBHBIX IUIOIIAKAX B Pa3HBIX T€OKPUOJIO-
rudeckux 3oHax (Brown et al., 2000). DTa mporpamma
npeaycMaTpuBajla OpraHM3aldio CTAaHAAPTHBIX Ha-
OI0JaTeNIbHBIX IUIOIIANOK pa3MepoM 1 x 1 KM, Ha Ko-
TOphIX uepe3 Kaxaple 100 M eXeromHo IIPOBOASITCS
U3MEPEHUsT TJIIyOMHBI CE30HHOIO IpoTamBaHus (I10-
rPyXEHMEM PYYHOTO IIIyIla 0 yIopa €ro B Mep3Jblid
rpyHT). B Hacrosiiee Bpems mumeercs 6omee 140 Ta-
KMX IUIOIIAAOK B 7 cTpaHax, B ToM uucie Oojee 20
wiomagok B Poccun. ITpomomkureabHOCTh HaOIIIOAE-
HUM Ha TUIomaaKax cocrtapisgeT ot 1-2 mo 10 jer.
JlaHHbBIE O pACIIOJIOXEHUM IUIOIIAI0K, METOIUKE U
pe3yyibTaTax €XerojHo OOHOBJISIEMBIX WM3MEPEHUM
IOCTYITHBI B MHTepHeT Ha cTpaHuie http://www.
udel.edu/Geography/calm/.

B mnociienHue HECKOJIBKO JIET Hapsiiy C Mporpam-
MO LMPKYMIIOJSIDHOTO MOHUTOpPUHIA TJIyOUHBI Ce-
30HHOTO NpOTaMBaHMsI ObLIa OpraHM30BaHA MEXIY-
HapoJHas CceTb HaOJIOJEeHUI 3a TeMmIlepaTypoil B
CKBaXXMHaX, MPOOYpPEHHBIX B MHOTOJIETHEU MEP3JI0Te
(GTN-P, Global Terrestrial Network — Permafrost).
B omiuuue or mnpenpiayliei mporpaMmmbl, KOTOpas
MOCTABJISIeT NaHHBIE JIMIIb O COBPEMEHHBIX WU3MEHE-
HUSIX MHorojieTHeir Mep3iioTel, GTN-P gaetr Bo3mMoxk-
HOCTb BOCCTAHOBUTH M3MEHEHUS TeMIIEpaTypbl MeEp3-
JIOTO TPYHTa B IIPOIIUIOM, TIO0 KpallHEW Mepe Ha IIpo-
TSDKEHUM HECKOJIBKMX MPEIIeCTBYIOIINX JIeCSTUIIE-
TU, TOCKOJbKY IIpearoJiaraeTcs IoJydeHUue
uHbopMaluu O MOpoduiie TeMIeparypbl Mep3JIoro
rpyHTa. DTa OporpaMma B HACTOSIIEE BPEMS Haxo-
IUTCS B CcTaguu (pOpMUPOBAHUS.

JocTaToyHO MOJIHYI0O KapTUHY KPYHMHOMACIITao-
HBbIX U3MEHEHUI MHOTOJIETHEN MEP3JI0Thl B YCJIOBUSX
COBPEMEHHOr0 W MPOTHO3UPYEMOTro Ha Oynyliiee KIIu-
MaTa MOXHO TIOJIYYUTb, MCHOJIb3YSl MaTEMaTUYECKOe
MojJieJiupoBaHre. Mojieay pa3IuyHON CTENEeHM CII0X-
HOCTH, OIMCBHIBAIOIIAE COCTOSIHUE W JUHAMUKY MHO-
TOJIETHENM MEP3JIOThI, OMUCAHBI B HAYYHOUW JIUTEPATY-
pe (AnucumoB, benonyukas, 2003; AHUCUMOB,
Henbscon, 1990, 1993, 1997, 1998; Anucumon u p.,
1999; lemuenko m ap., 2002; M3zpasms u ap., 2002;
Manesckuii-Manesua u np., 2000; Manesckuii-Ma-
nesuu, Hamexuna, 2002; Anisimov and Nelson, 1996,
1997; Goodrich, 1978, 1982; Nelson and Outcalt,
1978, 1983, 1987; Waelbroeck, 1993).

Maremartuueckuii ¢opMagnu3M MoJejeili MHOTO-
JIETHEW MEP3JIOThl OCHOBAH Ha YpaBHEHUSX TEILJIOIPO-
BOJHOCTU B MHOTOCJIOMHOI pacyeTHOM 00JIacTu, Bep-
XHEU TpaHMUIEH KOTOPOM SBJISETCS BEPXHISI I'paHHUILA
PAaCTUTEILHOTO WJM CHEXHOTO IOKPOBa, a HUXHSS
rpaHuIla 3aBUCUT OT KOHKpeTHOM 3amauu. OcoOeHHO-
CThIO 33Jj]auyd MPUMEHUTEIBHO K MHOTOJIETHEU Mep3-
JIOTE SIBJISIETCSI HAJIMUYME IMOJBWXKHBIX TPaHMIL pasiesia
MEP3JIOTO U TaJOro I'PyHTA, HA KOTOPBIX IPOUCXOMIST
¢azoBble Tepexoanbl Bombl. IS pellleHus 3agadl KC-



2. YBMERERYZ TIPANPOF

oAU AOBANCTEEDLE CYCTEN] B 008,

MOJIB3YIOTCS JIMOO MPUOIMKEHHBIE MOJIyDIMIIUPUYEC-
Kre (OpMYIbl, OCHOBAaHHBIE HA YACTHBIX PEIICHMSIX
3agaun Credana, 1uOO YKUCIEHHBIE AITOPUTMBI, OCY-
IIECTBIISTIONINE pacyeT M3MEHEHMS BO BpPEMEHHU Bep-
TUKAJIbHOTO TPOMMIS TeMIIepaTyphl M ITOJTOXCHUS
rpaHull pasnueia a3 B IPyHTE.

2.1.7.2. Jlednukoewsie cucmembl

Pasmepsl 1 pexuM JIETHUKOB BeChbMa W3MEHUH-
BBI, U TIPUYMHON WX M3MEHEHUN MOTYT CIYXWUTh KakK
BHEIITHUE YCJIOBUSI, OIpeaessieMble KIMMaTOM, TaK U
BHYTPpEHHHWE JIWHAMHUUYECKHUE IIPOIECCHI, ITPOUCXOJIS-
mme B JiemHuKax. COCTOSTHUE OJIeeHEHWS Ha Tep-
puropuu ObiBiiero CCCP B 11€J10M MOABEPITIOCH Jie-
TaTbHOMY wHcclemoBanuio B 1960-1970-x romax,
KOTJla TIPOBOJIMINCH IIUPOKUE TIISIIIMOJIOTUIECKUE
paboTsl Mo MexXIyHapoAHO! THUAPOJOTUYECKON IIPO-
rpamMmMe. MIX UTOroM CTaj COCTaBJICHHBI Ha OCHOBa-
HUU CIEUaIbHOro pykoBoacTBa (PykoBoacTBO Mo
cocrapnennto Karamora negaukoB CCCP, 1967) Ka-
tajor JegHukoB CCCP, B OCHOBY KOTOpPOIO JIETJIU
Kaprorpadudeckue u a’3pooToCheMOUHbIE MaTepura-
JIBI, OTHOCSIIUECST B OCHOBHOM K 1950-1960 rr. C
TeX TOp KIMMaT Ha 3emiie CYIIeCTBEHHO M3MEHWMJICS,
YTO OTPA3WJIOCh HAa COCTOSIHUU OJIENEHEHUS: BO MHO-
IMX MECTaX 3a BTOPYIO IOJIOBMHY XX BeKa JIGTHUKU
CUJILHO OTCTYIIWJIM, W PEXUM WX TIPETepIiesl Cephes-
uble usMeHeHus (Onepenenue CepepHoil u ILleHT-
pampHOI EBpasum..., 2006). IlpuBemeM B CBsI3U C
S9TUM WCTOYHUKHU (DAKTUISCKMX NTAaHHBIX U HEKOTO-
pble METONMYECKNE 3aMeUyaHUsI.

Cesepo-6ocmox  Poccuu. VIamMeHeHUE COCTOSTHUSI
TOPHBIX JIETHUKOB ceBepo-BocToka Poccum B XX Beke
OIIEHWBAJIOCHh TIO JAaHHBIM IUCTAHIIMOHHOW CIyTHU-
KOBOW cheMKHU. 151 m3MepeHust TUIoIaneil JIeTHUKOB
HCITOJIb30BaHBl ITMMPOBHIE KOCMUYECKNE CHUMKM,
nonydyeHHble kamepamu ETM+ co cliyTHUKOB cepuu
“Landsat”. DTu CHUMKHU MPEACTABISIIOT COOOW MHO-
ro30HaJbHBIE M300paxkeHUs ¢ moOaBiIeHWEM IIaH-
XpoMaTHuyecKoro (B rpajanusix ceporo) kaHaina. ITpo-
CTPaHCTBEHHOE pa3pellleHre 30HAJIBHBIX KaHAJOB CO-
craBisier 30 M, KpOMe TEIUIOBBIX, pa3pelleHue
koTopeix 60 M. IlaHxXpomarmueckoe H300pakeHUE
AMEET paspelieHue 15 M. AHAIU3UPOBAIUCH CIIEAYIO-
e TTapaMeTphl: JUIMHA, THIONIAh JIETHUKA, PacCTOosI-
HHE OT KOHIIA JISMHWKA JI0 KOHIIa KOHEYHON MOPEHHI,
a TakKe OMPEeAeSIINCh U3MEHEHMST (POpM JIGTHUKOB,
WX Ae3uHTerpanus wim causaue. [loxydaeMbie TakuM
METOJIOM OIIEHKM CYyMMapHOTO W3MEHEeHUs (OTCTyIIa-
HUST WM HACTYNaHWs) OBLIM JTOIIOJIHEHBI pacueTaMu,
IMOCKOJIbKY CHMMKM “Landsat” oxBaTbIBaJIM HE BCIO
TEPPUTOPUIO PETUOHA, TTOKPBITYIO JIETHUKAMU.

boavwoii Kasxaz. VIsyueHue oneneHeHus1 Kaska-
3a Hayato B KoHue XIX cronetusi. B 1911 r. mo Tto-
norpacdudeckum kaptam cbeMku 1880-1910 rr. u ma-
TepHualaM ITOJIeBBIX MCCIIEMOBAHMWI COCTaBICH KaTajlor

nmeguukoB Kaskaza (ITomosepckwmii, 1911). B 1965-
1975 rr. cocraBiieH HOBBII KaTajor jenHukoB (Kara-
gor jgegHukoB CCCP. Tom 8, tom 9, 1967-1978).
CoBpeMeHHOE COCTOsSTHHE JeAHUKOB bospiroro Kas-
kaza omnmcaHo B MonHorpaduu (JIypee, 2002). Cpas-
HUTEJIBHBIN aHAIN3 3TUX MAHHBIX TO3BOJUI OOHapY-
KWUTH PSII TEHOSHITUM B COCTOSTHUU oJieficHeHUsT borb-
moro Kagska3a.

2.1.8. Cesepnvie mopa

2.1.8.1. Kanumam u nedoewlii NOKpoé

NHdopmalimoHHONM OCHOBOM IJIsSI OIIEHKU MHOTO-
JICTHUX M3MEHEHUI KiIuMaTa B ApPKTUKE SIBJISICTCS
0aza JaHHBIX 00 aTMochepe CeBepHOM MOJISIPHON 00-
JIaCTA. APXMB METEOPOJOTMUYECKUX XapaKTepUCTUK
MMpU3eMHOI aTMocdepbl CEeBEPHOI IOJSIpHON obJac-
TU BKJIIOYAET CPEAHEMECSYHbIC NaHHbIC HAOTIOACHUI
Ha 247 MeTeOpOJOTUUYECKUX CTAHIIUSX, PACIIONOXEH-
HBIX ceBepHee 60° c. 1. (AnekcaHapoB, JleMeHThbeB,
1995; Arctic Climatology Project, 2000; National
Snow and Ice Data Center, 2003). B apxuB BKiIIOYe-
Hbl Takke NaHHble HaOMIOACHUI npeiipoBaBIIUX B
1937-1991 rr. cranuuii “Cesepnsiii [Tomoc” (CIT-1 —
CII-31) u panHBIe HAOJIIOJEHUI C HOBBIX CTAHLIMUI
CII-32 (4), CII-33 u CII-34. Oxoio 4% craHnuii B
apXuBe HMEIOT Iepuoj HaOJIOACHUN C CepeluHbI
1800-x romoB, 8% — ¢ Havama 1900-x, 34% — ¢ 1920-x
rogoB u 54% c 1940-x romoB. B 1990-¢ romer mpo-
M30IIUIO COKpAllleHUE Yucia padoTaloIIMX CTAHIIUNA.

CucreMaTtuyeckre CBEICHUS O TPaHUIIE MOPCKO-
o apKTUYECKOTO JibJa B MpPUATIAHTUYECKOU dYacTu
ApPKTHKM HMEIOTCSI C caMoro Hadaja XX CTOJIETHUS.
JaHHble O TIOJIOXEHWM JIETOBOI KPOMKHU B CHOMpC-
Kux apktuueckux Bomax CeBepHoro JlegoBUTOro oke-
aHa TOKPHIBAIOT Tepuof ¢ cepearHbl 1920-x romoB u
no Hacrosiiee Bpemsi. CoOpaHHbIE 3a MEPUOJ WHCT-
PYMEHTAJIBHBIX HAOJNIONCHUN MaHHBIE O IPOTSIKEH-
HOCTU, CIUIOYEHHOCTH, BO3pACTe MOPCKUX JIbIOB CO-
CPEIOTOYECHBI B JBYX MHUPOBBIX IIEHTpaxX JAaHHBIX: B
HamuoHanbHOM IIEHTpE OAaHHBIX O CHEIre MW JbJe
(NSIDC, Boulder, Colorado, CIIIA) u B Apkruuec-
KOM M AHTApPKTUYECKOM HAyYHO-UCCIIEI0BATEIHCKOM
uHctutyre (AAHWUMN, Cankr-IletepOypr, Poccus,
http://www.aari.nw.ru/gdsidb).

Hmeroimecs: OLIEHKU TMPOTSKEHHOCTH MOPCKUX
apn0B B CeBepo-EBpormelickoM OacceliHe oXBaThIBa-
10T niepuof, ¢ cepenuHbl XIX cronetusi, B CeBepHOM
nonymapua — ¢ 1900 1., B CeBepHoMm JlemoBuTOM
OKeaHe U apKTUYeCKuUX Mopsix — ¢ 1920-x romos
(Chapman and Walsh, 1993; Vinje, 2001). CpasHe-
HUE PSIIOB OLIEHOK MPOTSDKEHHOCTU MOPCKMX JIBIIOB,
MOJYYCHHBIX U3 PA3HBIX MUCTOYHMKOB M JUISI Pa3HBIX
paiioHoB CeBepHOro IMOJyIIapusi, IMOKa3bIBaeT 3Ha-
YUTEIbHBIE PACXOXKACHUS MEXIYy W3MEHUYUBOCTHIO
MPOTSKEHHOCTU JibJla B OTAEJbHBIC MECSIIBI ToAa
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U JIydilee coriacue s cpenHux 3a ron. Ilocie
1979 r. OUEHKU CTAHOBATCS ONU3KUMHU MEXIY CO-
00if, TOCKOJBKY OHU OCHOBAaHBI Ha CITyTHUKOBBIX
HabOmoneHusix (Johannessen et al., 2000).

2.1.8.2. Buoaoeuueckue cucmembl CeGEPHbIX MOpell

s OIeHKW M3MEHEHUS COCTOSHUS MOPCKUX
9KOCHUCTEeM TIOJ] BIUSTHUEM MEHSIOIIErocs KiInMara
W e 3arpsIsHEHUS] MOPCKOM CpeIbl MCITOTh3YIOTCS
KaK CTPYKTYpHBIE, TaK M (PYHKIIMOHAJIBHBIE XapaKTe-
PUCTUKMU.

K cTpyKTYpHBIM XapaKTepUCTHKAM MOPCKUX KO-
CUCTEM OTHOCSITCSI:

— YUCJICHHOCTh M Omomacca 0aKTepUOTUIaHKTO-
Ha (MUKPOOMOJIOTMYECKUE TTOKA3aTeIn);

— YHCJIEHHOCTb, BUJIOBO cocTaB (OMOpa3zHOOO-
pasue) u Ouomacca (PUTOIUIAHKTOHA;

— YHCJIEHHOCTb, BUJIOBO cocTaB (OMOpa3zHOOO-
pasue) u Ouomacca 300ILUIaHKTOHA;

— YHCJIEHHOCTb, BUJIOBO cocTaB (OMOpa3zHOOO-
pasue) u 6uomacca OGeHTOCA;

— TIOKa3aTejI COCTOSTHUS TIOIYJISIIINI TIPOMBIC-
JIOBBEIX MOPCKUX DPBIO;

— TIOKa3aTeJIM COCTOSTHUS TIOIYJISIIIMIT MOPCKUX
IITHIT;

— TIOKa3aTeJIM COCTOSTHUS TIOIYJISIIIMIT MOPCKUX
MJIEKOTIUTAIOITHX.

K (yHKIMOHATEHBEIM XapaKTepUCTUKAM MOPCKUX
9KOCUCTEM OTHOCSITCS:

— CKOpOCTH IIPOIYKIIMOHHO-IECTPYKITMOHHBIX
TPOIIECCOB M COOTHOIIIEHUE MPOAYKIIMOHHOTO U Jie-
CTPYKIIMOHHOTO TIOTOKOB B 3KOCHUCTEME;

— CKOpPOCTh OWOJIOTUYECKOW CeauMeHTAIIuN
OpTaHWYECKOTO BEIIEeCTBA.

DT UM HEKOTOPBIE IPYrHe ITapaMeTphl MOPCKUX
9KOCUCTEM WCCIIEAYIOTCSI TIPU OCYIIECTBICHUU TIPO-
rpaMM 3KOJIOTUIECKOTO MOHUTOPWHTa MOPCKOU Cpe-
nbl (U3pasnp, Lpidoans, 1989), B ToM uucie Ha ceBep-
HBIX MOPsIX. MOHUTOPHWHT OCYIIIECTBIISIETCSI B CIIEIYIO-
mux dopMmax:

— TepuoanJeckne KOMIUIEKCHBIE 2KOJOTHIeC-
KUe WCCIIeoOBaHUSI B OMOTIPOAYKTUBHBIX M HamboJee
VSI3BUMBIX 9KOCHCTeMax MUpPOBOTO OKeaHa, pacIiojo-
JXKEHHBIX B Pa3HBIX reorpaMIecKuX 30HAX W HAXOMIs-
IIUXCST TIOJ aHTPOIOTEHHBIM BO3NCHCTBHEM pa3Idd-
HOl WMHTEHCUBHOCTH;

— TIOCTOSTHHBIE HAaOIONEHWST Ha KOHTPOJIMpPYe-
MBIX aKBaTOPMSAX BHYTPEHHUX W OKpPAaMHHBIX MOpei
Poccum cwtammu Mopckoii cetu Pocrmmpomera.

HabGmoneHnnst, BHITIONHSIEMBbIE B paMKax BTOPOTO
HaTpaBJeHUs, UMEIOT OCOOYI0 aKTyaJIbHOCTh, TaK KakK
OHM TIPOBOAMIUCH 0 1992 r. B OCHOBHOM B MpHu-
OpeXXHBIX 30HAX MOpeW, 3ajmBax, OyXTax, Ha yCTbe-
BBIX B3MODPBSX, T. €. B 30HAX XO3SIUCTBEHHOU IIesSTeIb-
HOCTH 4YeJIoBeKa.

40 )

buosnornueckue mokaszaTeld COCTOSIHUSI CEBEp-
HBIX MOpPEl ONpENeNSIOTCS TaKXe B XOJE CIeluau-
3MPOBAHHBIX KCIEIUIIMM Ha HAYYHO-UCCIIEIOBATEIb-
CKuX cyaax. MHCTUTYTOM TJIOOQJIBHOTO KiuMmara W
skoiorun Pocrugpomera m PAH Obuinm IpoBeaeHBI
JIOJITOTIEPUOAHbBIE KOMIUJIEKCHBIE HccienoBaHusl B be-
puHrosoMm mope ¢ 1981 o 1993 r. Bo BpemMs COBMeCT-
HBIX pabOT YETHIPEX COBETCKO- M POCCUMCKO-aMepU-
kaHckux akcneauuuii (BEPITAK). OcHoBHas 1iejib
9TUX DKCHEAUIIMIA COCTOsIa B Pa3BUTUM JIOJTOIEPU-
OIHBIX HCCJIENOBaHUU AuHaAMUKU bepuHroBa u Yy-
KOTCKOTO MOpPEN B YCJIOBHUSIX AHTPOIIOT€HHOI'O BO3-
NeUCTBUS U TJI0OAIBHOIO M3MEHEHUs KiumaTa. DKO-
JIOTUYECKUE TOCIEACTBUS BIUSHUS W3MEHEHUS
KJIMMaTa Ha MOPCKME 3KOCUCTEMBI B TIEPBYIO OUEPEID
MOTYT TIPOSIBUTHCSI B apKTUUYECKUX pailloHaX OokeaHa U
OKa3zaThb BO3JEWMCTBUE Ha (DyHIaMEHTAJIbHbBIE MPUPOI-
HbI€ SIBJIEHUS W OMOJIOTMYECKYIO MPOJYKTUBHOCTD ap-
KTuyeckux Mopein (JmHammka skocucteM..., 2000).
B xome sKcneauIIMOHHBIX PadOT IIPOBEIEHBI CIICIIU-
QJIbHBbIE AKCIIEPUMEHTBHI B paMKax KJIMMaTUYE€CKOU
9KOJIOTUM OKeaHa, B YAaCTHOCTU, IO MU3YYEHMIO BO3-
JIeCTBUSI OMOJIOTMYECKU aKTUBHON YD-paguanum Ha
BaXKHeuIIMe OUOJOrMYeCKUe IPOIIECCHI.

Ilpu aHanu3ze JaHHBIX OMOJIOTMUYECKMX ITOKa3are-
Jel COCTOSHHUSI CEBEPHBIX MOPEN I ONMCAHUS
COBPEMEHHOI'O0 COCTOSIHMSI MOPCKHUX 3KOCUCTEM WU
OLICHKM WX M3MEHEHWUS, CBSI3aHHOTO C W3MEHEHUEM
KJIMMaTa, MCIOJIb3YIOTCS METONbl OLEHKU TPEHAOB U
TeHACHIIMA B HWMEIOIIMXCS psdax KayeCTBEHHBIX U
KOJIMYECTBEHHBIX XapakTtepucTuk. IIpu sTOM uCHIOJb-
3yI0TCSI OOBIYHBIE METOAbl CPAaBHEHUS U BBISBICHUS
OTKJIMKAa OTJEJIbHBIX IIOoKa3aTejieii Ha W3MEHEHUE
KJIMMara.

2.1.9. Oocnvte mopsa

B manHOM mOKiIame K IOXHBIM MOPSIM OTHECEHBI
Yepnoe, AzoBckoe u Kacnuiickoe.

2.1.9.1. Anaausz eudpomemeoponocu4eckoeo
pexcuma Azoeckoeo u Kacnuiickoeo
Mopell no O0aHHbIM MOHUMOPUHEA
8 NPUNOBEPXHOCMHOM CA0e

J1s1 BBITIOJIHEHUST OLIEHOK OBLIM OTOOpaHBI HaM-
0ojiee perpe3cHTaTUBHBIE TUAPOMETEOPOIOTUICCKIE
JlaHHBIC, ITOJIyYCHHBIE OEPETOBBIMM W OCTPOBHBIMU
TUAPOMETCOPOJIOTMICCKUMIY CTAaHIMSIMUA Ha A30B-
ckomM u KacnwmiickoMm MopsIX, a TakKxXe ITaHHBIC
KOMIUIEKCHOTO MOHUTOPWHTA OTKPBITOM YacTU MO-
peii (I'mppomereoposnorus..., 1991; T'mnpomeTreoposo-
rus..., 1992).

WHCcTpyMEHTOM aHaju3a CBSI3el THIPOMETEOpO-
JIOTUYECKUX ITIapaMeTPOB MCCIICAYEMBIX MOpEi ¢ ma-
paMeTpaMM TJIO0AJIBHOUM aTMOC(HEpPHON IUPKYIISIIAN
ObLUI BBIOpaH MHOTO(AKTOPHBIN PEerpecCUOHHBIN aHa-
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3. MI3MEHYMBOCTh KIMMATHYECKMX XapaKTEPUCTUK
OIICHMBAJaCh C MCIIOJb30BAHUEM ITOBTOPSIEMOCTH
pPa3HBIX TUIIOB aTMOC(EpHON UMPKyIsauu Hajg EB-
pomneiickoil Tepputopueit Poccum. B kadecTBe co-
CTaBJISIONINX BOIHOTO OajaHca MOpSI, HEIoCpe-
CTBEHHO 3aBHCHUMBIX OT aTMOC(HEpPHBIX IIPOIIECCOB,
ObUTM B3STHI 3HAYEHUS PEYHOTO CTOKA, OCAIKOB W
HCIIapeHus.

IIpu oreHKe TEHIEHITWIA M3MEHEHUS TUIPOJIOTH-
YeCKUX XapaKTEePUCTUK A30BCKOTO MOPSI M UX CBSI3U C
peXUMO00Opa3ylouMu  (PakTopaMu OCHOBHBIM IIpe-
IUKTOPOM OBLT BBIOpaH CTOK JloHa, COCTaBIISIIOLIMIA
3/4 cymMMapHOTO PEYHOTO CTOKa B A30BCKOE MOpe.

M1 BBIIBICHUSI 3aBUCHMOCTH THAPOJIOTMYECKUX
XapaKTEePUCTUK OT IMPKYJISIIIMOHHBIX IIPOIIECCOB Ha
BojmocoopoMm JloHa OBUT IPOBEeAEH MHOIO(MAKTOPHBIN
PErpecCUOHHBIN aHAIM3 €T0 CBSI3U C MHACKCAMHU aT-
MocpepHoit nupkyasuuu BaHrenreiima — I'mpca —
sammagHoit (W), mepumuonanbHOil (C) M BOCTOYHOI
(EF). bpu1o uccliefoBaHO CyMMapHO€ BO3JelCTBUE
BCEX TPeX THIIOB ITUPKYJISIINN, a TaKKe KaXKIOro TUITA
o otaeabHoCcTU. IIpu 3TOM OBUIM MCIIOJIB30BAaHBL pe-
gynabTaThl ucciaenoBanuii 'OWH, T'mppomertueHTpa
Poccuun, ITO u npyrux MHCTUTYTOB, YCTAHOBUBIINX
3aBUCUMOCTH OTHEIBHBIX COCTABIISIONINX TUAPOMETe-
OPOJIOTMYECKOTO pekMMa IOKHBIX M CEeBEpPO-3aITaTHBIX
Mopeil Poccum OT MHAEKCOB LHUPKY/ISAIUU BaHreHrei-
ma — lTupca. Ilpu olieHKe MHOTrOJCTHUX TEHACHIIUI
TUAPOMETEOPOJTOTMUECKIX XapaKTEPUCTUK MCITOIb30-
BAJIUCH CIJIaXXEHHbIE JaHHbIE — IPUMEHSIOCh 11-y1etT-
Hee CKOJB3SIINee CpemHee.

2.1.9.2. J/lucmanyuonHble usmepeHus

Yposenv mopa. C 1992 r. mo Hacrosiiee Bpems
IIPOBOIUTCST TIOCTOSTHHBI MOHUTOPWHT BOIHOM TOBEp-
XHOCTH MUpPOBOro OKeaHa, OKPaMHHBIX ¥ BHYTPEHHIX
MOpEil ambTUMETpaMK (BBICOTOMEpamMu) ¢ Oopra Koc-
MHMYECKHX aIlllapaToB. DTOT METON MHUCTAHIIMOHHOTO
M3MEPEHMS BBICOTHI MOPCKOHM ITOBEPXHOCTH OTHOCH-
teabHO 1ieHTpa Mace 3emiu (Chelton et al., 2001; Jle-
oeneB, Kocrsamoii, 2005) mo3BosieT UCKIIIOYNUTh BIIVSI-
HHE BepTUKAJIBHOTO ABVKCHUS 3¢MHOI KOPHI IIPU pac-
geTax MEXTOIOBON M3MEHIMBOCTH YPOBHSI MHpPOBOTO
okeana u mopeii (Taressan, 1997; Cazenave et al., 1997,
Nerem and Mitchum, 2001; BacuibeB u ap., 2002,
2003; KocrsHoit, Jlookosckuit, 2003; Kostianoy et al.,
2004; Jle6enen, Kocranoii, 2004, 2005).

Jrst aHanM3a MEeXTOJOBOM U CE30HHOI M3MEHYM-
BOCTH YPOBHSI IOXHBIX MOpPEil HCHOJb30BAINCH JaH-
Hele cryTHUKOB “TOPEX/Poseidon” u “Jason-17.
DTOT BBIOOP OOYCJIOBJIEH CHAEAYIOIIMMU MPUYUHAMU.
To4HOCTh M3MEpPEHMST BBICOTHI CITyTHUKA HalI MOpC-
Kol moBepxHocThio cocTanisieT 1,7 cm (Fu and Pihos,
1994), a pacuera caMoli BBICOTBI MOPSI OTHOCUTEJIBHO

* TlepBoHauanpHOe cBuaeTenbcTBO Ne 4889 ot 19 ampenst 1999

OTCYETHOTO JJUIATICOUAA IS OTKPBITOIO OKeaHa —
4,2 cM, 4YTO SIBJISIETCS HAWIYJIIeH XapaKTepUCTUKOMU
0 CPaBHEHUIO C OPYIUMU IIpOrpaMMaMU aJIbTUMET-
puueckux usMmepenuii (Chelton et al., 2001). Bpemen-
HOI MacIuTa®d MOBTOPEHUSI MU3MEPEHUI BAOJbL TPEKOB
(9,916 cyrok) Hambosiee HIpHeMIIEM [UISI MCCIIEAOBa-
HUS CUHOIITUYECKOU M CE30HHOW WM3MEHUYUBOCTU
YPOBHSI IOXHBIX Mopeit. MaccuB manHbix “TOPEX/
Poseidon” mpezacraBisieT co00ii HEIIPEPBIBHBINA 1 HaU-
0oJjice UIMHHBIN 110 BPEMEHM PsiI M3MEPEHUil (C CeH-
6pst 1992 r. mo asryct 2002 r.) ¢ BO3MOXHOCTHIO
€ro JOIOJIHeHUSI JAaHHBIMU CHyTHUKaA “Jason-1" (c
suBaps 2002 r. mo HacTosmiee BpeMs). Pacmosoxe-
HHUE TPEKOB ITOCJIEIHETO MOJHOCTBHIO COBITAAAET C pac-
rmojoxeHnueM TpekoB cruytHuKa “TOPEX/Poseidon”
JI0 COBEPIIECHUS TOCACIHNM MaHEeBpa KOPPEKIIMU Op-
6uter 19 asrycra 2002 r.

Takum o0pa3oM, WIsT OLIEHOK OBLIM HCIIOJIb30Ba-
HBl OOBbeOIWHEHHBIE JaHHBIe CIyTHUKOB “TOPEX/
Poseidon” u “Jason-1” (ceHtsiops 1992 r. — nmexabpb
2006 r.) u3 MHrerpupoBaHHOM 6a3bl JaHHBIX CIIYTHU-
koBoii ainpruMmeTpun (MBJICA), pa3paboTraHHON B
I'eodusumueckom nenrpe PAH (I'Ll PAH) (JIeGenes,
1996; Medvedev et al., 1997; JleGeneB, MenBenaes,
2000) Ha OCHOBE HMCXOJHBIX JAHHBIX CHYTHUKOBOU
anpruMmerpun (AVISO, 1996; Benada, 1997; Picot et
al., 2003). IlociegHue ObLIM MOJYYEHBI U3 apXuBa MO
dusnueckoil okeanorpaguu JlabopaTopum peakTUB-
Horo aBmxkeHus1 KannpopHUIACKOrO TEXHOJIOIrNMYECKO-
ro uHcturyta (PODAAC JPL NASA) u apxuBa cryTt-
HuUKoBoM okeaHorpaduu (AVISO).

NBACA MonepHU3UPYETCS U PETYISIPHO TOTIOJ-
HsIeTCSl CHYTHUKOBOW uH(popmanmein. OHa BHeceHa B
I'ocymapcTBeHHBIN perncTp 6a3 maHabx demepanrbHO-
IO areHTCTBa MO WH(MOPMAIIMOHHBIM TEXHOJOTUSIM
MunHuctepcTBa MHGPOPMALIMOHHBIX TEXHOJOTUMN U
cBs3u Poccuiickoit @epeparn (Ne 0229905292, cBu-
neteabcTBO Ne 4989 or 28 mapra 2006 r.*).

NBACA comepXuT HEOOXOOMMEIEC IIapaMeTPhI,
KOTOpBIC ITO3BOJISIIOT HE TOJBKO (DU3MYECKH KOpPpeK-
THO pacCYMTaThb BBICOTY MOPCKON ITOBEPXHOCTH C
Y4eTOM OCOOEHHOCTEe!l MeToJa CIIyTHUKOBOW aJIbTU-
metpun (Jlebemen, Kocrsanoii, 2005), HO u ucciaeno-
BaThb M3MEHUYMBOCTH BETPOBOTO peEXMMa, peXMMa
BOJTHEHUSI U JICIOBOTO ITOKPOBA Ha aKBaTOPUM IOXK-
Heix Mopeir (Koctsnoii, JIookosckuii, 2003; Kouraev
et al., 2003, 2004a, 2004b; JIebeneB, Koctanoii, 2004,
2005).

Hist Kacrmiickoro Mopsi co3faHa CIIeLUaJInu3upo-
BaHHas WMHrerpupoBaHHas 0a3a JAHHBIX CIYTHUKO-
Boul anpTuMmeTpum Kacnuiickoro mops (MBICA
“Kacnmii”). OHa OoCHOBaHa Ha HOBBIX TEXHOJIOTHSIX
MUCTAHIIMOHHOTO OIpefeieHns ypoBHS Kacmuiickoro
MOPSI, CKOPOCTH IIPUBOTHOTO BETpa M BHICOTHI BOJH,
a Takxke pacxoga (croka) peku Boira mo maHHBIM

r. O0bUT0 3aMeHeHo mpu mepepeructparuu [l PAH.
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CITYTHUKOBOI aJIbTUMETpHu. ba3za MaHHBIX COICPKUT
pe3yabTaThl M3MEPEHUN CICAYIOIINX ITapaMeTpPOB:
BpeMsI, KOOPAWHATBI, BEICOTA MOPCKOM ITOBEPXHOCTH,
BBICOTA BETPOBBIX BOJH, CKOPOCTh IIPUBOIHOTO BETpa.
OHU JIOIOJHEHBI pe3yIbTaTaMH PACUYe€TOB BBICOT Te€O-
Waa, aHOMAJIUI CHJIBI TSDKECTH, CPEIHUX BBICOT IIO-
BEPXHOCTH MOpsI, a TaKKe MAaHHBIMUA JUHAMUICCKOMN
Torniorpaduu, TaHHBIMUA O TJIyOMHE MOpPS U psjie NpU-
3HAKOB, XapaKTepU3YIOIINX PEXUM paOdOTHl aIbTUMET-
pa. UBJACA “Kacnuii” BKJIIOYAaeT IPOrpaMMHO-METO-
IMJecKoe obecliedeHue Il cOopa, XpaHeHus, oOpa-
OOTKM Y aHajiu3a CHYTHUKOBOW aJbTUMETPUYECKOU
uHdopmanuu. UBJICA “Kacrmii” 3aperucTpupoBaHa
B 'ocymapctBeHHOM peructpe 6a3 gaHHBIX Demepaib-
HOTO areHTCTBa 110 MH(MOPMAIIMOHHBIM TEXHOJIOTHSIM
MunucrepctBa MHGOPMALIMOHHBIX TEXHOJIOTU U
cBs13u Poccuiickoit @epepanuu (Ne 0220611211, Pe-
TUCTpaIMoHHOe cBUAeTeILCTBO No 10505 ot 14 umrons
2006 1.).

HccnenoBanue MeXromoBOW M CE30HHOU M3MEH-
YUBOCTH YPOBHS IOKHBIX MOpPEl IPOBOMMIOCH Ha OC-
HOBe aHajIM3a U3MEHUYMBOCTH BBICOT MOPCKON IIO-
BEPXHOCTH B TOUYKaX IIEPECEUYCHUSI BOCXOMSIIIUX U
HUCXOMAIINX TPeKoB. [ Mopeil, Ha aKBaTOpUM KO-
TOPBIX TOYKHW II€pPEece€YeHus] OTCYTCTBYIOT (A30BCKOE
Mope 1 Mabiit Apai), BeIOMpanach TOUKAa Ha TpPeKe,
paBHOYIaJleHHass OT OeperoBOil JTMHUU.

Temnepamypa nosepxnocmu mops (TIIM). TIIM —
BaXXHEUIIUI TuApopU3NIeCcKnii IapaMeTp, OIpeaess-
IOIIUIA TETUIOOOMEH MEXJIy MOpeM U aTMocdepoil.
OHa BIMSET TakKKe Ha IMUPKYJSIINIO BOX M SKOJIOTH-
yecKoe cocTtosiHue OacceifHa. M3-3a Mayioil TOJMILMHBI
BEPXHEro IlepeMelIaHHOro cjos (mpumepHo 10 M Je-
ToM 1 He O0osiee 100 M 3MMOI1) B I0XKHBIX MOPSIX TE€M-
neparypa IOBEPXHOCTHOTO CJIOSI (M IOBEPXHOCTH)
OBICTPO pearupyeT Ha HU3MEHEHHE THAPOMETEOpPOJIO-
TUYEeCKUX XapaKTePUCTUK aTMOoC(epbl, BCICACTBUC
yero TIIM mnonaBepxeHa CyILIeCTBEHHOU IpOCTpaH-
CTBEHHOII 1 BpPEMEHHON (MEXKTOJOBOM, CE30HHOI 1
CHMHOIITMYECKOM) m3MeHuYuBocTU. OCHOBOI HCCIEmO-
BaHUs 3TOoN m3MeHuuBocTH TIIM, ocoOeHHO B ycio-
BUSIX COKpAICHUST PETMOHAIBHBIX THUAPOJIOTUUECKUX
M3MEPEHUI 1 CheMOK B MacluTtadbe MOpsi, MOXET OBITh
TOJIBKO PETYJISIpHAsI W HENPEPBHIBHO ITOIIOJHSIEMAas
CITyTHHUKOBasT WHGOpPMAIIUS C BBICOKMM TIPOCTpaH-
CTBEHHO-BPEMECHHBIM pa3pelIeHUEeM.

B uccnenoBanusix uamenunBoctu TIIM YepnHoro
(T'uazoypr u ap., 2001; Ginzburg et al., 2004), Kac-
rmmutickoro (I'mazbypr m mp., 2004; Ginzburg et al.,
2005) u Apannckoro (I'muz0ypr u np., 2002; Ginzburg
et al., 2003) mopeii B mepuog ¢ 1982 mo 2000 r. B
Ka4eCcTBE HCXOIHOTO MCIIOIB30BAJICS TOCTYITHBIA dYe-
pe3 MHrepHEeT m100abHBIA MAacCUB TeMIIEpaTypHBIX
pganaeix NODS/MCSST (the NASA Ocean Data
System/Multi-Channel Sea Surface Temperature), co-
gnaBaembiit B JPL (Jet Propulsion Laboratory), CIIIA,
Ha ocHoBe wusMepeHuil pammomerpamu AVHRR
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(Advanced Very High Resolution Radiometer) cmyr-
HuKoB NOAA. ExeHenesibHbIE JaHHBIE 3TOIO MacCHU-
Ba MMEIOT IIPOCTPAHCTBEHHOE paspelenue 1/6° (oko-
g0 18 kM) (maHHBIE HOCTYITHBI Ha caiite http://
podaac.jpl.nasa.gov/products/product16.html).

Maccus NODS/MCSST cyiiecTByeT B IBYX BU-
nmax: “mctuHHbIe” (“valid”) 3mauenust TIIM, Boccra-
HOBJICHHBIE TI0 M3MEPEHMSM paguoMeTpa Ha CBOOOI-
HBIX OT OOJIAYHOCTHM YYAaCTKax ITOBEPXHOCTU MOpPSI, U
MHTepIIoJupoBaHHbIe (“interpolated”), Korma 3Hade-
Hug TIIM B mnmkcenax ¢ OTCYTCTBYIOIIMMM H3Mepe-
HUSMU TTOJTYICHBI ITyTeM MHTEPIIOSIINY KaK CPeIHUE
W3 3HAYCHUN B COCETHUX NHUKCceTaxX. B BhIIIEyImoms-
HYTBIX HCCICHOBAHMSIX WCIIOIb30BAIMCH MHTEPITOIH-
poBanHbIe gaHHbie 0 TIIM. IIpu 3TOM U3 rI00aJIBHO-
ro MacCHBa WHTEPIIOJUPOBAHHBIX TaHHBIX BHIOMpa-
auch Qaiybl oIS KaXIoM Hedmead B Ipenenax
HCCIIEAYEMOTO TIepHoaa, OTHOCSIIECS K BBIOPAHHOMN
akBatopun. IlonHoe KommdyecTBO mukceaoB (1/6 x 1/6°)
B MaccuBax, COOTBeTcTBywomux YepHomy, Kacnwmiic-
KOMY M ApaJbCKOMY MOpPSIM, OKa3aJoCh paBHBIM CO-
orBercTBeHHO 1416, 1260 1 213.

B pa6ore (Ginzburg et al., 2007) nipu ucciegona-
HUU U3MEHYMBOCTH TEMIIEpATypHOTro pexkmma YepHo-
ro mops B mepuon 1982-2002 rr. MCIOJb30BATUCH
KOMOMHUPOBAaHHBIC CITYTHUKOBBLIC TAaHHBIE O TeMIIe-
patype: exeHenenbHble 3HaueHus TIIM MaccuBa
NODS/MCSST (1982-1984 rr.) m cpemHeMeCSIHBIC
sHadeHns1 TTIM mpoekra “Pathfinder” (coBmecTHOTrO
npoekra NOAA/NASA, HalleJIeHHOIO Ha IOCTPOEHHE
BBICOKOKAUYECTBEHHOU TrJ100anbHONW 0a3bl AaHHBIX
o TIIM). DroT MaccuB HAaHHBIX, IIOATOTaBIMBAEMBbII
takke B JPL, moctymen udepe3 MuTepHer ¢ 1985 T.
o Hacrosiee Bpemsi. MaccuB gaHHbIX Pathfinder-
TIIM cymiectByeT B ABYX Buaax: “Bce” (“all”) 3Haue-
Hug TIIM u “nydimme” (“best”), mpollenime TeCTU-
poBaHUE pa3IMYHBIMU MeTonuKamMu. B maHHOI1 pabo-
T€ HCIOOJIb30BaluCh gaHHbie o TIIM c¢ ¢uaramu
4-7 (“best”) M IPOCTPAHCTBEHHEIM pa3pelleHUueM
oKoJI0 9 KM (maHHBIE OOCTYIHBI Ha caiite http://
podaac.jpl.nasa.gov/products/product102.html).

Hanusie o TIIM o6oux wmaccuBoB, NODS/
MCSST u Pathfinder, moayyeHHBIE Ha OCHOBE OTHUX
u Tex ke u3MmepeHuit paguomerpoM AVHRR, HO ¢
HCIIOJIb30BAHUEM Pa3HBIX AJITOPUTMOB BOCCTaHOBIIE-
Hug TIIM ((McClain et al., 1985; Walton, 1988) co-
OTBETCTBEHHO), MMEIOT pa3pellleHrue Mo TeMIlepaType
okojo 0,1°C. [Husg uckmoueHus: 3Pdekra THEBHOIO
IIporpeBa, KOTOPBI B COJHEUHYIO IITUJIEBYIO ITOTOIY
MOXeT gocturath ~3,5°C (Pemopos, ['mH30ypr, 1988),
HCIIOJIB30BAJIMCh JTaHHBIE, COOTBETCTBYIOIINE HOUYHBIM
n3MepeHusIM. [IoCKOIBKY B KauyecTBE OITOPHBIX ITPH
BoccraHoBiaeHun TIIM mo maHHBIM paguoOMETPOB
AVHRR wucnonb3ytorcsl MoArnoBEPXHOCTHBIE U3MEpE-
HUS (B OCHOBHOM C IOMONIbIO Apeidyomumx Oyes,
cMm. (McClain et al., 1985)), manHble MacCUBOB
NODS/MCSST u Pathfinder dakTuuecku COOTBET-
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CTBYIOT MOBEpPXHOCTHOMY cjioio Mops (Pemopos, 'mH-
30ypr, 1988) u MOryT COmOCTaBIISITBCS C pe3yJbTara-
MM THIPOJIOTUIECKUX M3MEPEHUI BOIMU3U ITOBEPXHOC-
TH MOPSI.

OOpaboTKa MCXOMHBIX MACCHUBOB JIMCTAaHIIMOHHO
u3MepeHHbIx 3HadyeHuii TIIM Bkirovasna:

1. PacdeT cpemHMX HEIEIbHBIX, MECSIYHBIX, Ce-
30HHBIX 3HaueHU# TIIM 151 Bcero Mopsl U BBIIEJICH-
HBIX B €T0 IIpefiesiax paiioHax C 3aMETHO pa3imJalo-
IIAMUCSI, BCICACTBUE PA3TUIMS JIOKATHHBIX (DU3UKO-
reorpauueCcKux yCJIOBUU, TJIyOUHBI U OCOOEHHOCTEU
IUPKYJISIIIAN BOJ, THIPOJOTMICCKUMHU ITapaMeTpaMM.
B KacnmiickoM Mope ObUIM BBIIEICHBI 4 TaKUX paiio-
Ha: Ceepnblii, Cpeguuii u IOxubiii Kacrmii, 3aamuB
Kapa-boras-TI'on (I'mazoypr u ap., 2004; Ginzburg et
al., 2005), B ApaibckoM — 3 paiioHa, pPacHoJI0XKeH-
HbIe B 3amagHOi M IIeHTpaJbHOM dYacTsax bojbiioro
Mopsd u B Maiom mope (I'mu3bypr u ap., 2002;
Ginzburg et al., 2003);

2. IlocTpoeHue CE30HHBIX IUKIOB CPEIHUX He-
IeJIbHBIX (WIM cpemHeMecsuHbix) 3HadyeHuit TIIM B
paccMaTpUBaeMBbId TEPUO;

3. Haxoxnenue cpenHeil rogosoit TIIM mis
BCETO MOpSI M BBIICJIEHHBIX B €r0 IIpejesiax paiiOHOB
IUIST KaXIOro Tofa B paccMaTpPUBAEMBIA TIEPHOT;

4. OmpenmenaeHne DOJTOBPEMEHHOTO TPeHAA Cpe-
Hert w1 mopst TIIM B paccmaTpuBaeMblil MEpUOI U
XapakTepa M3MEHEHUSI 3TOro TpPeHAa B OTIOEIbHBIC
TTOIIe PUOIHI.

Ha ocHoBaHuMM pe3ysibTaTOB OOpaOOTKU JUCTaH-
HUOHHBIX uM3MepeHuii TIIM BBIIIOJIHEHO CpaBHEHUE
XapakTepa ee M3MEHEHUs B pacCMaTpUBACMBIN IIepHU-
O]l C TAKOBBIM B IIPEAIIECTBYIOIIMI niepuoa (1o oI1ry0-
JINKOBAHHBIM TaHHBIM).

Bammpanus puctaHumoHHBIX m3Mepenuii TIIM B
IOXKHBIX MOPSIX Ha OCHOBE CHHXPOHHBIX CIIYTHHUKO-
BBIX M THUIPOJIOTUYECKUX M3MEPEHMI B MacIiTabde
MOpPSI OTCYTCTBYET, XOTS pPe3yJabTaThl TaKOil BasMia-
muu g mrobanbHoro mMaccuBa NODS/MCSST ms-
BECTHEIL: cpegHee cMelleHue 3HaveHuit TIIM Ha oc-
HOBE MOUCTAHIIMOHHBIX W3MEPEHUIN OTHOCHUTEIHHO
JNaHHBIX Apeldyomumx OyeB cocrasusger 0,1°C mnpu
cpenHekBagpatudeckom oTkiaoHeHuu 0,5°C (McClain
et al., 1985). Insa YepHoro mMopsi BaIMaalusl JaHHBIX
maccuBoB NODS/MCSST wm Pathfinder B pabGote
(Ginzburg et al., 2007) BblmoJIHEHA Ha OCHOBE CO-
ITOCTaBJICHUST BBIYMCICHHBIX CPEIHUX IO MOpPIO 3Ha-
yenuii TIIM mis deBpansi — MapTa Kaxagoro roja B
nepuog 1985-1995 rr. ¢ COOTBETCTBYIOIIMMU 3HAYe-
HUSMU THIPOJOTMYECKMX WM3MEpPEeHUM, IMpeicTaBIcH-
HeiMu B pabote (Belokopytov, 1998). YcraHosieHo,
YTO Pa3HOCTb MEXAY NMCTAHIMOHHBIMU U THAPOJIO-
rudeckumMu usMmepenusimu TIIM He mpeBBIIaeT B
oosbnHeTBe ciydyaeB 0,3°C, a ee cpenHee 3Haue-
"Hue paBHo 0,15°C. IIpu stom 3HaueHuss TIIM wmac-
cuBa NODS/MCSST B cpemHeM OoJjbllle, a MacCHBa
Pathfinder mMeHpIlle 3HAYeHUI TeMIepaTyphl MO JaH-

HBIM THIPOJOTUIECKUX HM3MepeHuil. PazHocTh cpen-
HECEe30HHBIX (BECEHHUX M OoceHHMX) 3HaueHuil TIIM,
OLICHEHHBIX IO AaHHBIM MaccuBoB NODS/MCSST
u Pathfinder, moxer npocrturatb 0,5-0,7°C u uMeTh
pasHble 3HAKW, HO MPHU pacyeTe CPEeIHETOMOBBIX 3HA-
yeHnuii TIIM »Tu ce30HHBIE pa3auuusl JaHHBIX
MPaKTUYECKU KOMIIEHCUpYIOT npyr npyra (Ginzburg
et al., 2007).

Ilromnocms 6Guomaccel gumonianKkmona. AHanus
IIPOCTPAHCTBEHHO-BPEMEHHBIX BapUaliuii OMOMacChI
¢uromnankroHa B YepHom u Kacnuiickom Mopsix
BBIITIOJTHEH HA OCHOBE CITyTHHUKOBBIX MAHHBIX pPario-
MeTpoB Sea-viewing Wide Field-of-view Sensor Ha
cnytHuke “OrbView-2” (SeaWiFS; wucnonb3oBaiuch
JaHHble ¢ ceHTsIOps 1997 r. mo xomer 2004 1. mis
Kacriusg n mo wmait 2006 r. mig YepHoro mopst) u
MODerate resolution Imaging Spectroradiometer Ha
cnytHuke “Aqua” (MODIS-A; naHHble HauuHas C
utosst 2002 r.). CoyTHUKOBBIE JaHHBIE ObLIU IOJyYe-
HBI M3 OTKPBITBIX apXWBHBIX IIEHTPOB HalmoHaibHO-
ro ympaBjeHMsI MO a’poHaBTUKe U KocMmocy CIIIA
(National Aeronautics and Space Administration;
NASA GSFC DAAC). ®@opMar HCIOJb30BAHHBIX
JMAHHBIX TIPEACTABISIET COOOM PEryISIpHYIO CETKY, OX-
BATBHIBAIOIIYIO BECh 3€MHOM IIap € IIPOCTPAHCTBEH-
HBIM pa3pelleHreM oKoJio 9 kM it jaHHbIX SeaWiFS
u 4,5 xm it MODIS-A. KonueHTpauus XJIopoguil-
JJa B TIOBEPXHOCTHOM CJIO€ BBIYHCIISIETCS WCXOMIS M3
CIIEKTPAIbHBIX XapaKTEPUCTUK BOTHOM ITOBEPXHOCTH
110 CTaHAAPTHBIM aJITOPUTMaM, pa3pabOTaHHBIM IS
oTkpeiToro okeana (O’Reilly et al., 1998), xoropsie
JAIOT 3aBBIIICHHYIO OIEHKY UIST 3aMKHYTBIX MOpPEil C
OOJIPIIMM COMEpPKAaHUEM B3BEIIIEHHOTO BEIECTBA.

B orcyrcTBue OOIIETIPUHSATHIX PETMOHAIBHBIX ajl-
ropuTMoB ItepecueTa gaHHBIX (Kopelevich et al., 2004)
HCTIOJIb30BaHUE CITyTHUKOBBIX METOMOB IS KOJIMYe-
CTBEHHOU OIIEHKM aOCOJIOTHBIX 3HAYEHUU NpPOAYK-
tuBHOCTH YepHoro u Kacnuiickoro Mopeil mpeacras-
JIsieTcsl HelesiecooOpasHbIM. TeM He MeHee CHyT-
HUKOBBIC MAHHBIE IIPEIOCTABIISTIOT YHHKAJIBHYIO BO3-
MOKHOCTb OIICHUTD IIEJIOCTHYIO KapTUHY pacIipeiere-
HUSI OroMacchl (PUTOIUIAHKTOHA, BKJIIOYAsl IIPOCTpaH-
CTBEHHO-BpeMEHHBIE T'pagleHTHI, KOTOPYIO HEBO3-
MOXHO TIOJYYUTh IOpyrumMu wmetomamu. Ilostomy
nanaeie SeaWiFS u MODIS-A MoryT ¢ ycrnexoM Hc-
TOJIb30BATHCS JJISI AHAJIN3a CE30HHOU U MEXTOIOBOM
M3MEHYMBOCTHU ITeJITaTUMIECKOM SKOCUCTEMBI IO BO3-
JIeicTBUEeM TakKuxX (PakTopoB, KaK CTpaTH(UKAIMSI
BOIOHOI TOJIIIM, COJHEYHAS paaualysi, peYHON CTOK
u T. 0. (Nezlin et al., 1999; Nezlin, 2000, 2001, 2005).
s ycTaHOBIICHUS] TPUIMHHO-CICICTBEHHBIX CBSI3ei
TaKXe WCITOIb30BaIMCh CITYTHUKOBBIE HaHHBIE O
TeMIepaType ITOBEPXHOCTH MOpPS C PaarOMETPOB
AVHRR NOAA (1997-2005 rr.) u MODIS-A (2002-
2006 r1r.) m3 oOTKpHITEIX apxuBoB NASA (JPL
PODAAC) ¢ paspemennem 4,5 kM. JlaHHBIE O KOH-
neHTpauuu xjiopodwwnia nu TIIM mepecuuTsIBaaInCh B
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CpemHeMeCsSYHbIe 3HaueHUS. VICTIOMb30BAIMCh TaKKe
MojenbHbIe JaHHBIe 0 cKkopoctu BeTpa (NCEP), mpe-
IocTaBiIsseMble BMecTe ¢ nmaHHBIMH SeaWiFS mu
MODIS u ucnoms3dyemble Ipu ux o0paboTrke. CKo-
pocTh BeTpa Ha BbicoTe 10 M (oxBaThIBaloIllasi BECh
36MHOM IIIap CeTKa C IIPOCTPAHCTBEHHBIM pa3pelire-
HUeM 1° IIMPOTHI U JOJIrOThI) ObLIa IIpeoOpa3oBaHa B
HampsikeHWe TpeHUs 1o OOIIenpuHATONl (dopMmyie
(Large and Pond, 1981). bbuin Takke MCHOJIb30BaHbI
exxeMeCsYHbIe JaHHbIE O peYHOM CToKe Boiru (B paii-
oHe Bousrorpajackoit snekrpoctaHuuu) u yHas (T.
WMsamann). 1 aHaam3a MeXTOMOBBIX KOJeOaHWIA HcC-
ITOJIb30BAIMCEH €KEMECSIHbIE KIMMATHYEeCKUEe WHICK-
chl ceBepoaTiiaHTUUeckoro koiebanus (NAO), 1ox-
Horo konebanus (SOI) m Bap-Hunno 3 (Nino 3),
MOJIyUeHHBbIE ¢ MHTepHeT-caiita KoaymOuiickoro yHu-
Bepcutera (CIIIA).

2.1.10. Ilocaedcmeus 3KCmMpemMaabHbIX
MeneopoaoutecKux A6AeHuil

2.1.10.1. Bsoonvie 3amevanus

Hawuboiiee pacrnpocTpaHEHHBIMU ITHPOKOMAC-
IMTAaOHBIMU ITOCICACTBUSIMU KCTPEMAJIBHBIX METEOPO-
JIOTUICCKUX SIBJICHUI SIBJISIIOTCSI 3aCyXW, JIECHBIE IIO-
XKapbl ¥ 9KCTPEMaJIbHBIC THUIPOJIOTUICCKIE SIBJICHUS —
HaBogHeHMsI. OHM YacTO IPUBOAST K 3HAYNUTEIHBHOMY
MaTepralbHOMY YIepOy M B HEKOTOPHIX CIyJasiX CO-
IIPOBOXAAIOTCS YBeIWYEeHHEM 3a00JIeBAGMOCTH U
CMEPTHOCTU HaCEJICHUSI.

2.1.10.2. 3acyxu

MeTteoposiornuecke MPEeAnoChbUIKA 3aCyXd —
aHOMaJIbHAas OTHOCUTEIPHO MECTHBIX KIMMaTHUIEeCKUX
VCIIOBUIA M BpPEMEHM Toja >XapKasi W 3acylIuBast
IOrojia. 3acyxa CYUTaeTcs OMOTHIPOMETEOPOTIOTHYE-
CKUM S$IBJICHMEM, 3aKJIIOYalolNMCS B PE3KOM Hapy-
IMEHUW COOTBETCTBUSI MEXIYy INPUTOKOM BJIarWm K
paCTeHMSIM M €€ pacXoloM. 3acyxa — SIBICHUE TPU-
pOoIbI, OOYCIOBICHHOE ITMPKYJISIIMOHHBIMUA IIPOIIec-
camMu B atMocdepe M XapaKTepu3ylolleecs TUTEIb-
HBIM OTCYTCTBMEM OCaJKOB (WJIM 3HAYUTEIBHBIM WX
COKpallleHUEM IO CPaBHEHUIO CO CPEIHEMHOTOJIET-
HUMU HOPMaMM), TIOBBIIIIEHHOU TEeMIIEpaTypoil BO3-
nyxa u cuwibHbiMU Betpamu (I'punrod, Ilaceunrox,
2005). ®opMupoBaHue 3acyx Ha TeppuTopuu Poccun
CBSI3aHO C LMPKYJSIueil atMocdepbl, MPUBOASIIECH
K YCTaHOBJICHUIO JUIUTEIBHOTO II€PUONa aHTUIIUKIIO-
HUYECKOU ITOTOJBI.

CyllecTByIOT TpU THUIIA 3acyX: aTMocdepHasi, IMo-
YyBeHHAs1 U arMmocdepHo-TouBeHHast (obmast). Ilo-
CJICIHSIST TIPEACTABISIET HAUOOJBIIYIO OMACHOCTh IS
CEJIbCKOXO3STCTBEHHBIX KYJIBTYP.

OCHOBHBIM TIpU3HAKOM aTMOC(HEpPHOU 3acyxu
CUMTAIOT YCTOMIMBYIO aHTUIIUKIOHUIECKYIO TIOTOIY C
JUTUTETEHBIMY  3aCYIIUIMBBIMU TIEPHOJAMU, BBICOKOM
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TeMIIEpaTypoil U OOJIBIIION CyXOCThIO Bo3myxa. IlouBeH-
Has 3acyXxa BO3HMKAaeT KakK CJEACTBUE aTMOC(epHOU
3aCyXy, KOTJa IIpU YCUJIEHHOM WCIIApEHUU 3allachbl
BJIATU B IOYBE OBICTPO YMEHBIIAIOTCS U CTAHOBSTCS
HEJIOCTAaTOYHBIMU [IJI1 HOPMAJIIBHOTO pOCTa M pPa3BU-
TUSI PACTCHUM.

ATMocdepHO-TIOUBeHHasl 3acyxa — 3TO COYeTa-
HUE YCJIOBUI, XapaKTepU3YyIOIIMX aTMOC(hEpHYyI0 U
MOYBEHHYIO 3acyXy. [1o MHTEHCUBHOCTU U OXBaTy Tep-
pUTOpUM OHU AEJSATCS Ha CUJIbHBIE, CpeIHWE U Cclia-
onie. [To BpeMeHU HACTYIUIEHUSI 3aCyX BBIIEJECHBI Be-
CeHHME, JieTHue, oceHHue u 3umHue (I'punrod, Ila-
ceuHok, 2005). BeceHHsis1 3acyxa XapakKTepuU3yeTcCs
HEBBICOKOU TEMIIEPATYPO M MAJIOW BIIAXKHOCTBHIO BO3-
Jiyxa, MaJIbIMU 3aracaMmu IMPOJYKTUBHOU Bjlard B I1O-
YBe, CyXMMUu BeTpamu. JIeTHsIsT 3acyxa OOBIYHO OTJIM-
YaeTCsl BBICOKOW TEMIIEPATYPOU, TOPSYUMU CYXUMU
BeTpaMU (CyXOBESIMM), BBI3BIBAIOIIMMMU ITOBBIIIIEHHOE
WUCIIApEHUE BOIbl M3 IMOYBHI U MHTEHCUBHYIO TpaHC-
nupanuio pacreHuil. OCeHHsIS 3acyXxa XapaKTepu3yeT-
Cs HEBBICOKOU TEMITEpATYypOU BO3AyXa W MaJbIMM 3a-
nacamMyM NPOJYKTUBHON BJaru B KOPHEOOMTaeMbIX
TOPM30HTaX IOYBHI. 3MMHSS 3acyXa HACTyIaeT B ycC-
JIOBUSIX CHEXHOTO IOKpOBa IIPU HEIOCTAaTKe BJIaru B
KOpHEOOMTaeMbIX TOPU30HTAX IOYBBI U IPU TeMIlepa-
Type Bosayxa Bbimie 0°C, korga BO300HOBISETCS
TpaHCHUpalsd HEKOTOPbIX PACTEHUU (B YaCTHOCTH,
O3UMBIX KYJbTYp), YCWIMBAIOIIASICS TIPU COJIHEYHOU
W BETPEHOM IIOTOJIE.

Cuurtaercsd, 4TO IOYBEHHAas 3acyxa SBJISETCS
clencTBueM aTtMochepHoil. 3aBUCMMOCTb BO3HUKHO-
BEHMSI MOYBEHHBIX 3aCyX Pa3HOU WHTEHCUBHOCTU OT
aTMOC(EPHBIX 3aCyX TaKXe Pa3HOU MHTEHCUBHOCTHU C
YY4ETOM MEPUOAOB BErEeTAIlMM PACTCHUI HCCIIeOBaHa
B pabote (XomsikoBa, 3ouase, 2002). McxomgHbIMU
MaTepuajlaMy JUJISI 3TOr0 WCCJENOBAHUS TTOCTYXKWIN
MaHHBIE O TTOYBEHHBIX M aTMOC(EPHBIX 3acyxax 1951-
1985 rr. TlosyyeHHbBIE pPEeTPECCUOHHBIE ypaBHEHUS
JIAI0T BO3MOXHOCTb OIIEHKM BEPOSITHOCTU MOYBEHHBIX
3acyx Ha EBpomeiickoit Teppuropun Poccum 1o maH-
HBIM O BEPOSITHOCTH aTMOC(EPHBIX 3aCyX.

1 OlleHKU BJIMSIHUS 3aCyX Ha CEJIbCKOE XO3sii-
CTBO HCIIOJIB3YIOTCS JaHHbIE MOHUTOPMHIA U CIIeIU-
aJIbHbIE MPUKJIAAHbIE KIUMaTAUYecKue UHIEKChI. [Ipo-
rpaMma arpoMeTeopoJIOTMYeCKOro MOHUTOPMHTIA Ha
CTaHLUSIX HaOIomaTteabHoil cetu Pocruapometa
BKJIIOUAET M3MEPEHMsI KOMIUIEKCA METEOPOJOTYec-
KMUX MOKa3aTeJiel B COYETaHWM C U3MEPEHMEM Ilapa-
METPOB COCTOSIHUSI TTOYBBI, pPOCTa M Pa3BUTHUS CEJIbC-
KOXO3SIMCTBEHHBIX KYJIBTYP, TPAB U APEBECHOM PACTU-
TEeJIbHOCTU. DTa paboTa BBIIIOJIHIETCS B COOTBETCTBUU
¢ HacrapneHueMm TUIPOMETEOPOJIOTUYECKUM CTaHIIU-
M U T0CTaM, a TaKXe CO CIeIUAIbHBIMU UHCTPYK-
LUSIMMU.

Va006HBIM M BeCcbMa pacIpOCTPaHEHHBIM IT0Ka3a-
TeJIeM CTENEHU YBJIAXHEHHOCTU TEPPUTOPUU (ITpHU-
KJIQAHBIM KJIMMAaTUYECKUM WHIEKCOM), KOTOPBIM HC-
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Tabauua 2.1.4. Illxanra oas kaaccugpuxayuu ypoeuel énraeoobecneyennocmu no 3uavenuro I'TK (3oudze,

Xomskosa, 2006)

I'TK XapakTepucTuka I'TK XapakrepucTuka CTeneHn
BJIAr000eCne4eHHOCTH BJIAT000€CTeYeHHOCTH
< 0,20 OueHb CHIIBHAS 3acyxa 0,76-1,00 HenmocraTounas
0,21-0,39 CunpHas 3acyxa 1,10-1,40 OntuManbHas
0,40-0,60 CpenHsisl 3acyxa 1,41-1,50 IToBbIlIeHHAS
0,61-0,75 Ciabast 3acyxa > 1,50 U306sITOUHAS

MOJIB3YeTCSl TIPU aHAM3€ 3acyX, SIBJISIETCSI TUAPOTEp-
muyeckuit koapduuuent (I'7K) I'. T. CensgHuHoBa

ITK = (R)/(0,1=T).

3nech XR — cymMma ocagkoB (MM) 3a Kakou-mubo
Mepuoji KaJleHjapHoro rojga, a X7 — cymMMa aKTUB-
HBIX TEMIEpaTyp, T. €. CyMMa CPEIHECYTOUHBIX 3Haye-
HUMl Temriieparypbl Bo3ayxa B °C 3a Te CYTKH 3TOro
rnepuoja KajJeHIapHOIro roja, Korja TemIepaTrypa
npesbiiasia 10°C. B sroit ¢gopmysie 3HaMeHaTeNb
XapaKTepu3yeT UCIapsieMOCTb. DTOT IT0Ka3aTejlb
yKe TMOSBIIsUICS B pasnenie 2.1.3, kacaroliemcs TUIpo-
METEOPOJIOTUYECKMX YCIOBUM MpOU3pACTaHUS CEJlb-
CKOXO3SIICTBEHHBIX pacTeHuil. B 3ToM ciyyae cym-
MupoBaHue B opmyse st BeruucieHus: I'TK rnpous-
BOJUTCS JUISI JIETHUX MeEcCsleB, T.e€. I Iepuoja
WUIOHD — aBTYCT.

B paGore (3ommze, Xomsikosa, 2006) mpemcras-
JieHa 1ikanga (tabn. 2.1.4) mis xapakTepuCTUKM BJa-
roo0ecre4yeHHOCTU TEePPUTOPUU, UCIIOIb3YIOlast
3HaueHus1 ['TK, KOTOpble BBIUMCIISIIOTCS IIO psiiaMm
CYTOUHBIX 3HAYEHUU TeMIlepaTypbl M OCaJKOB, Xa-
pakTepHBIX ISl JaHHOU Ttepputopuu. Ilpu sTOM
MOTYT KMCHOJIB30BAThCSl Kak 3HaueHust [ TK st Kaxko-
ro-1m00 KOHKPETHOTO Toja, TaK WU CpeJHuE 3Haue-
HUS 3a OIIpeAe/ICHHBbIA mnepuoi (Hampumep, IeCsSTu-
JieTue, JIBaanaTuiaeTde u T. A.). IS XapaKTepucTUKU
OOIIMPHBIX TEPPUTOPUN YIIOTPEOJSIETCS TaKXKe OcC-
peIHEHUE IO IPOCTPAHCTBY.

2.1.10.3. Topumocms neca (nomenyuanbHas
RO2ICAPOOnAcHOCmY)

[ToxxapoomnacHass 0OCTaHOBKa B JieCax CO3/1AETCs
IPU YCTAHOBJICHUU CYXOH W KapKOil MOrojpl U Hapa-
CTaeT C YBEJIWYCHUEM IMPOAOIKUTEIBHOCTU Ieproaa
C TaKUMU YCJIOBUSIMU TOrofbl. [IpM BO3HUKHOBEHUU
TaKUX DKCTPEMAJIbHBIX YCJIOBUM IMOXap MOXET BO3-
HUKHYTh KaK MO €CTECTBEHHOI INMpUYMHE (HAIpUMep,
13-32 pa3psiia MOJIHUU), TaK U IO aHTPOIIOT€HHOMU
MIPUYMHE — HEOCTOPOXHOTO OOpalleHUsI C OTHEM.
Bo3Hukinumii moxap pacrnpocTpaHseTcsl TeM ObICTpee,
YyeM Ccylle JIeCHasl IMOJCTWIKA, BbIIIE TeMIlepaTypa
BO3/lyXa, MEHBIIIE €r0 OTHOCUTEJbHAs BIAXKHOCTh U

0oJibllle CKOPOCTh BeTpa. B jieTHee BpeMs Jiec JOCTU-
raeT OMIpeleICHHON CyXOCTH TIPU IJIUTEIHHBIX aHTH-
IIMKJIOHAJBHBIX YCIOBHUSX ITOTOMBI.

H71s1 OIEHKM CTeIeHW ITOTEHITMAIbHOM ITOXKapo-
OITACHOCTH JIeca B 3aBUCHMOCTH OT METEOPOJIOTHYE-
CKUX YCIIOBUI MCITOIB3yeTCsS] MHACKC TOPMMOCTH Jieca,
KOTOPBIN ompeessieTcss mo (hopmyiie, MPpeaIoKeHHOU
B. I'. HecrepoBeiM (MeTommaeckue yKa3aHUA..., 1975;
Xanpoxko, 1981; Ilepcriokos, 2003). MHaekc ropu-
MoCT! G BBEIYUCIISIETCS IS TEKYIIIUX CYTOK KaJleHmap-
HOTO Tofia CJICIYIOIINM 00pa3oM:

G= YTd).

3neck T, — temmeparypa (°C) Bosmyxa B nojeHsb (13 ),
d, — nepumr TOoYKM pochl B nosueHb (°C); cymmu-
pOBaHUE MPOU3BOAUTCS MO COBOKYITHOCTU TEKYIIUX U
BCEX TIPEAIICCTBYIOIINX MAYIIUX TOIPST Oe3MOXKIHBIX
cytok (T.e. ¢ ocaakamu < 2,5 mM/cyTku). Pasmep-
HocTb G ecth (°C)% DTOT MHIOEKC MOXET OBITH BHI-
YUCJIEH HAa OCHOBE JAHHBIX CPOYHBIX HAOIIOJCHUIA,
IIPOBOJMMEIX Ha METEOCTaHIIMSIX ceTu Pocrumpomera.

IIpy BEITOTHEHWM KAa4eCTBEHHBIX OILICHOK YIOO-
HO TI0JIb30BAaThCS HE HEMPEPHIBHBIM CIIEKTPOM 3Haue-
HUiT wHAeKca (G, a TUCKPETHBIMU IIKAJTGHBIMU 3HAYe-
HUSIMU — Kjiaccamu ropumoctu. VX ompeneieHue
JaHo B Taou. 2.1.5.

l'uppomeTeoponornyeckasi oOCTaHOBKA, KOTOPOi
COOTBEeTCTBYET TopuMocTh IV u V kiaccos, BKIIloueHa
B CIIUCOK 0OCO0O OIMACHBIX SIBJICHUU [JII HAPOJHOTO
X0341CTBA.

KonuuectBo cyTok N 3a KajeHAApHBINA IO WIXA 3a
Kakoi-mubo mnepuoj rojga (HAIpuMep, CE30H), MMEB-
IIMX 3aJaHHBIA KJIacC TOPUMOCTH Jeca (WIK KJIacc ro-
PUMOCTU KOTOPBIX ObUI HE HIDKE 3aJaHHOT0), 4acTo
yIOTpeOISIETCSI B KITMMAaTUIECKUX OOOOIIECHUSIX.

HonroBpeMeHHbIE U3MEHEHUSI KOJMYECTBA CYTOK
C 3aJaHHBIM KJIACCOM TOPUMOCTU (WU XK€ C “3aJaH-
HBIM U BBIIIEe”) OIEHUBAECTCS II0 OTHOCHUTEIbHOMY
M3MEHEHUIO KOJIMYECTBA CYTOK C 3alaHHBIM KJIACCOM,
COOTBETCTBYIOIIErO JMHUM JIMHEHHOrO TpeHaa. 3a
MHOTOJIETHUI II€PUOJ BPEMEHHU OT roja tO o roja
JUISL 3HaUeHU! N CTPOUTCSl YpaBHEHUE JIMHEUHON pe-
rpeccunt N'(f) M BBIUMCHSIOTCS 3HAYEHWS B HAdaje
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Tabauua 2.1.5. Knaccwvr eopumocmu (llepcmiokos, 2003)

Knacc BripaxkeHHOCTD JInana3on 3HavyeHwit
TOPUMOCTH TOPHMOCTH uHaekca ropumoctu, (°C)?
I OTcyTCTBYeT WJIM Maiast 0-300
II CpenHsist 301-1000
111 Bricokas 1001-4000
v Ocob6o0 omacHast 4001-10 000
A" UpesBbruaitHast > 10000

paccmMaTprBaeMoro Mepuoaa BpeMeHu N* (z,) 1 B KOH-
ue mepuona N* (7,). OTHOLIEHME MX PA3HOCTU K 3Ha-
gyenmo N* (,), BBIpQXEHHOE B IPOLEHTAX, SBJIAETCA
XapaKTEePUCTUKON M3MEHEHMSI MOTEHIIUAIbHOU ToXa-
POOIIACHOCTH JieCa Ha OTPE3KE BPEMEHU [f, 1]:
A, N* = 100(N*(t) - N*(¢))/N"(t)
% 1 0 07"

Hcnonbp3oBanue mpouenypbl CIIAKUBAHUSI C TIO-
MOIIIbIO YpaBHEHUS JMHEHHOUN perpeccuu (T.e. UC-
TMOJTb30BaHMe 3HaYeHnit N BMecTo McXoaHbIX N) maeT
BO3MOXHOCTh YMEHBIIINTh BIUSTHUE MEXTOIOBON M3-
MEHYMBOCTU Ha PE3YyJIbTaThl OLIEHKMU.

WHorna BMecTo 3HaueHuss N© B 6a30BbIil TOI f, B
9TOol (opMyJie UCHOIB3YEeTCS CpelHee 3a KaKOou-T1ubo
0a30Bblit nepuon (mammpumep, 1961-1990 1T.), a BMec-
To 3HayeHHs N* B TIOCIETHMII TOX f, — cpeaHee 110
HEKOTOPOMY WHTEpPBAJy MOCICAHUX JIET.

2.1.10.4. Hasoonenus

HaBomHeHne — »KCTpeMallbHOE THUIPOJIOTUYEC-
KOe SIBJICHHWE, BO3HUKAIOIIME MPU OTKIOHEHUSIX THI-
POJIOTMYECKUX XapaKTePUCTUK OT CPETHMX MHOTOJET-
HUX 3HAQYEHUU, CBOMCTBEHHBIX OIPEIECIEHHOMY BOJI-
HOMY OOBEKTy (peKke, 03epy, BOIOXPaHWWIUIIY).
IIpruurHamMyu HAaBOJHEHW MOTYT OBITh:

— DBKCTpeMalbHBIE METCOPOJIOTUYECKUE SIBJIC-
HUSI — pe3KOoe ITOBBIIICHUE IIPUXO0Ja BOIHBIX MacC C
ocagKaMy WM BCJIEACTBME HATOHHBIX IIPOIECCOB
WIYM MHTEHCUBHOE TasitHUE CHEra M JIbJa BCJIEIACTBME
9KCTpPEeMaIbHO BBICOKMX 3HAUECHUI TeMIIepaTyphl BO3-
ayxa;

— DBKCTpeMajbHbIe TUIPOJIOTUYECKUE SIBICHUS B
MPUOPEKHBIX 30HAX — IIyHAMU;

— aBapuM Ha TUAPOTEXHUYECKUX COOPYKCHUSX,
CBSI3aHHBIE C €CTECTBEHHBIMU WJIM K€ AHTPOIIOTCH-
HBIMHU (paKTOpaMu.

s o1leHOK BBIPAXKEHHOCTU HABOJHEHUI HC-
TTOJIL3YIOTCST Pe3y/IbTaThl CPOUYHBIX HAOIIONECHUI KOM-
IIeKca TUIPOJOTHMYECKUX XapaKTepPUCTUK Ha CeTHu
TUAPOJIOTUIECKOTO MOHHUTOPHMHIA, BBIIIOJTHSIEMBIX CO-
IJIACHO COOTBETCTBYIOIIMM HACTaBJICHUSIM: PacXOIOB
U YPOBHSI BOMBI, CPOKOB YCTAHOBJICHUSI W MPOIOJIKU-
TEeJIbHOCTU JIEAOCTaBa W JIp.

46 )

st BBITIOTHEHUSI OIIEHOK OTIACHOCTH HAaBOJHE-
HUI TIpM BECEHHUX ITOJIOBOMABSIX W JOXKIEBHIX ITaBOJI-
KaX WCITOJIB3YIOTCSI IIOKa3aTeId MaKCHUMaJbHOTO
YPOBHSI WJIM pacxoa BO)IBI X M uX BepxXHUE KBaHTU-
m X, X X, 1 X, (HoGpoymoB, TymaHOBCcKasl,
2002) MeTOJIaMI/I CTaTI/ICTI/I‘{eCKOI‘O aHaJIM3a MHOTO-
JIETHUX TUIpoJiorMuyeckux psaoB (Analyzing..., 1988;
CemenoB u np., 1994) oneHuBaioTCS HampabJeH-
HOCTb W BEPOSITHOCTh M3MEHEHUU SKCTPeMaIbHBIX
3HAUCHUI pacxomoB BOABI Ha peKax WM YpPOBHEU
BOJBI Ha BOJOEMax, UTO JaeT MH(opMalumo o0 yBe-
JIMYEHUW WM YMEHBIICHUU BEPOSTHOCTU BBICOKUX
HaBOOHEHUIA.

HMcnonw3yercst cienmyromnasi KjaaccupuKalius Ha-
BOJHEHUI, BECEHHUX IIOJIOBOIWN W IOXIEBBHIX IIa-
BOJKOB (MX TUITMYHBIE ITOCIEACTBUS IIPUBEIACHBI B
COOTBETCTBUM C YYETOM KaTeTOPUU Ype3BBIYalHBIX
CUTyalluii, BBeACHHBIX MuHUCTepcTBOM Poccuiickoii
@epepanuy IO JeJIaM TPaKITAHCKON OOOPOHBI, Upes-
BBIYAHBIM CHUTYaIlUsSIM WM JIMKBUIAIIUWA TIOCJICICTBUN
cTUXUiHBIX OenctBuit — MYC PO):

— kamacmpoguueckoe Hasoonenue: X > X ..
MoxeT puBeCTH K HpoIoKuTeIbHOMY (Oojiee 7 cy-
TOK) W 3HAYUTEIbHOMY 110 Intomianu (6omee 50%) 3a-
TOIUICHUIO TOPOJIOB M HAaceJIeHHBIX MyHKTOB. Karact-
podryeckoe HaBOJHEHHME MOXET IIPUBECTH K 3KOJO-
TUYecCKOMY O€ICTBUI0O W WMETh XapakTep 4Ypes-
BBIYAHOI CUTyallUd BCEX YPOBHEA;

— onachoe Hasodnenue: X < X < X .. Moxer
MPUBECTU K YaCTUYHOMY (25— 50% IIomaau) U He-
MPOAOKUTEIbHOMY (0T 3 10 7 CYTOK) 3aTOILUICHUIO
TOPOJIOB, HACEJICHHBIX ITYHKTOB W TTOMMEHHBIX MacCH-
BOB, HCITOJIb3YeMBIX TIOJ CEJIbCKOe X03s1iicTBO. Orrac-
HOE HaBOJHEHHME MOXET CO3JaTh 3KOJOTUYECKYIO
OIIaCHOCTh W WMETh XapaKTep UYpe3BBIYAfHON CHTya-
MU BCEX YPOBHEIA;

— BbICOKOe GeceHHee Nnoa0600be UaU biCOKUL 00dic-
odeeoil nasodok: X ,; < X < X ,. MOXeT puBeCTH K He-
3HAYUTEIILHOMY (10 25%) n HCHpOI[OIDKI/ITeJ'II)HOMy (ot
1 mo 3 cyTok) 3aTOIUICHUIO HACEJCHHBIX IYHKTOB U
ITOMMEHHBIX MAacCUBOB, WCIIOJIB3YEMBIX IO CEIHCKOE
XO3SICTBO. DTOT BUJ HABOITHEHMSI MOXET UMETh XapakK-
Tep JIOKAJIbHOM Y MECTHOM 4YpE3BBIYANHON CUTYaIVU;

— cpedHee geceHHee N0A0800be UAU CPeOHULl 00diC-

desoil nagodox: X,, < X < X ,.. Moxer npusectu K
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Puc. 2.1.4. PariOHbl HABOAHEHWI, KNACCUDULMPOBAHHbIE MO CTEMNEHU NX ONACHOCTU. [OSICHEHVS NPUBEAEHbI B

TEeKCTe.

He3HauuTeJbHOMY (MeHee 10%) M HEIPOIOJIKUTEIIb-
HOMYy (MEHee CYTOK) 3aTOIUICHUIO JIMIIh ITOMMEHHBIX
MAaCCHUBOB, HCIIOJIb3YEMBIX IO CEIbCKOE XO3SHCTBO.
DTO sgBIeHUE B MCKIIOUYUTEIBHBIX CIyJYasXx MOXKET
UMETh XapakTep JIOKAIIbHON YpEe3BBIYAHON CUTYAI[UU.

C 1991 r. Bo BHUMUT'MU-MIIJ BemeTcst y9eT BbI-
MAIOIINXCSI HABOAHEHWUIN, WX IPOIOIKUTEIHLHOCTH,
MIPUYMHEHHOTO yIllepbda Ha TEPPUTOPUU BCEX CYyOBEK-
toB Poccuiickoit Menepanny. DT MaTepyaIbl UCITONb-
3YIOTCS IJIST TIPUOIMDKEHHOM OLIEHKM HaIlpaBICHHOCTH
M3MEHEHUN YacTOTHl W TPOJOLKUTEITHHOCTA OITACHBIX
HABOJHEHMI pa3HOTO reHe3rca Ha pekax Poccum.

PaitonupoBanue teppuropuu Poccum 1mo creme-
HU OIACHOCTU W TIPUYMHSIEMOMY HABOTHEHUSIMU
yiepOy ¢ y4eToM HUX I'eHe3Hnca, MOBTOPSIEMOCTH, BBI-
COTHl HABOOHEHMU IpeacraBieHo Ha puc. 2.1.4 (Ce-
MeHoB, KopinyHos, 2006; lo6poymoB, TymaHoBCKasl,
2002). Crnemyroie paiioHBI 00OO3HAYeHBI Ha KapTo-
CXeM€ COOTBETCTBYIOIIUMM Itudpamm 1-5.

1. Karacrpoduueckue M OmacHbIC HABOIHEHWUS,
BBI3BAHHBIE BECEHHUM M BECCHHE-JICTHUM IT0JOBOIb-
eM (Ipu OTCYTCTBUU 3aTOPOB M 3aKOPOB) Ha TYCTO
HaceJeHHBIX (C IUIOTHOCThIO cBbIIIe 100 THIC. Yesmo-
BeK Ha 1 xm?) tepputopusix npearopuii Kaskasa, 6ac-
ceiiHa p. JoH u Mexaypeubs ero ¢ Bosroii. B stom
palioHe MHTEHCUBHBIA BBIXOJ BOABLI HA ITOMMY OTMeE-
JaeTcs pa3 B 5 JIeT, a IIPU MAKCUMAJIbHBIX pacxomax
BOJBI MOBTOpsieMOCThIO pa3 B 100 jer ¢ ceMuKpart-
HBIM TIPEBBIIICHUEM CPEIHEMHOTOJETHUX MaKCHUMab-
HBIX PacXoIOB BOIBI MOXET c(OPMUPOBATHCS KaTacT-
poduyeckoe HaBOJHEHUE C HAaHECEHHWEM OYeHb OOJIb-
1oro yuepoa.

2. Karacrpoduueckue M omacHbIC HABOIHEHWMS,
BBI3BAHHBIC ITOXKIECBBIMU ITOJOBOIBSIMU, CMEIIaHHBI-
MM T1aBOJKAMU U CEJIEBBIMM ITOTOKAMHU Ha peKax Irop-
HBIX U TpeAaropHbix paiioHoB CeBepHoro KaBkasa, a
Takke pek OacceitHa Amypa, 3amamgHbIX U1 BoCcTOUHBIX
CasH, Te MHTCHCUBHBIN BBIXOA BOIBI Ha ITOHMY Ha-
omopaetcs pa3 B 20 JeT, a MaKCUMAaJbHBIE PACXOIbI
peIKoil MOBTOPSIEMOCTH IIPEBBIIIAIOT WX CpEaHUE
MHOToJIeTHHE 3HaueHuss B 5-10 pa3 u mpuBOAsT K
3HAYUTETLHOMY MaTepuaibHOMY yiepOy. OcoOGeHHO
OCTpasl CUTyalusI B pe3yIbTaTe HABOTHEHWI CKIIaIlbl-
BaeTCs B HIDKHEM TeueHWHU Tepeka, TAe PYyClIo peKu
HAXOIWTCSI BBIIIIE OKPYXKAIOIIEH MECTHOCTH U aKTHUB-
HO pa3BUBAIOTCSI PYCJIOBBIE TIPOIleCCHl. B mepuon yya-
CTUBIIIMXCSI TTAaBOAKOB peKa IpOphIBaeT maMObI 0OBa-
JIOBaHUS U 3aTaIlIMBaeT OOJIBIIINE TEPPUTOPUU, HAHO-
Cs OTPOMHBIM MaTepuabHBIA yIEepo.

3. KaracTpoduuecKuii 1 OITacHBINA XapaKTep MMe-
IOT BBICOKME BECEHHME U BECCHHE-JICTHUE IIOJIOBOIBS
Ha TeppUTOPMSIX IIpearopuit Ypaina, Anras, pek lora
3amagHoii CubMpU ¢ TUIOTHOCTBIO HACEJICHUSI B Cpel-
HeM MeHee 25 4YeioBeK Ha 1 KMm?, Iie MHTEHCHUBHBIM
BBIXOJl BOMIBI Ha IToliMy Habiomaercs pa3 B 10 jer, a B
OTIENIbHBIC TOABI MOXET C(POPMUPOBATHCS ITOJTOBOIBE,
P KOTOPOM MaKCHUMYM pacxofia BOIbI B 5 pa3 MpPeBHI-
1IAET CPEIHUI MHOTOJIETHUN MAKCUMAIbHBIA PACXOL.
ITo sroii mpuumHe, Hampumep, B ropomax bapHayi,
buiick (mpearopnst Anrtast), Opck, Yda (Impearopns
Vpana) yacTuyHOE 3aTOILICHHE BO BpeMsl HaBOJHCHUIA
B IIOCJICHUE TOABI ObIBAacT pa3 B 2-3 ropa.

4. Karactpoduyeckue M OIaCHble HABOIHEHUS
B IIEPUOJ BECEHHEIrO MOJIOBOAbSI HA peKax ¢ IUIOLIA-
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IbI0 Bomocbopa 6osee 50 ThIC. KM? BO MHOTHX paiio-
Hax Poccum (uieHTpaibHble U ceBepHbIe paiioHsl ETP,
Boctounoit Cubupu u ceBepo-BOCTOKa CTpaHbl, Kam-
yaTKa), TIe MaKCUMaJbHBIE PAacXOAbl BOABI OCTOXHSI-
IOTCSl 3aTOpaMM JIbJA, TPOIOJIKUTEILHOCTh 3aTOILIe-
HUS MOWMEHHBIX YYAaCTKOB MOXKET COCTaBSITH OT 12
JI0 24 cyToK, a MaKCUMAJIbHBIE PACXOAbl MOTYT IIpe-
BBIIIATh WX CPeAHME MHOTOJICTHHE 3HAYCHMS B 2 pasa.

5. Karactpoduueckne HaBOIHEHUsI, OOYCIIOB-
JIEHHBIC JICTOBBIMM 3aTOpaMM U 3axkKopaMu (B IEPBOM
ciIyJae IeperopakvBaHUEeM BOIOTOKA JIBIOM, BO BTO-
pOM — pEe3KUM CY:KE€HHEM ITPOXOTHOTO CEYCHUS pPyC-
Jla U3-32 HAKOIUICHUS JIbAa), XapaKTEpHbIC WIS PEK
Cubupu u cesepa ETP, ocobeHHO B MecTax BbIXOAa
pek u3 rop Ha paBHMHY. MHOTHa Katactpoduyeckue
HABOMHEHUS TIPU JIEMOBBIX 3aTopax OBIBAIOT U B I0XK-
HBIX pailoHax cTpaHbl (Hampumep, B KpacHomapckom
kpae B 2002 r.).

Ha Bceii Tepputropun Poccum GOJIBbIIYIO OITACHOCTD
MPENCTABIIIOT JOXIEBbIe IABOJKU PEIKON IMOBTOpSIC-
MOCTM Ha BomocOopax IuIlomampio MeHee 25-50 k2.
OHM TIpUBOIIT B JIETHE-OCCHHUI TMEpUON K 3aTOoILIe-
HUIO CEJbCKOXO3SUCTBEHHBIX YTOMWUI, HAHOCIT TEM Ca-
MbIM 3HAUUTEJbHBI MaTepUaJbHbIA YIIEPO, CHUXKAs
YPOXAHOCTh CEJIbCKOXO3SIACTBEHHBIX KYJIBTYP.

2.1.11. Jlumepamypa

Anekcanapos E. ., [lementnen A. A., 1995. baza npu-
3€MHBIX METEOPOJIOTUUECKUX AAHHBIX MOJISIPHBIX
palioHOB M €€ MCIIOJb30BaHMe, B KH.. DopMmpo-
BaHMEe 06a3bl JAHHBIX IT0 MOPCKUM JIbIaM U THIPO-
Mereopojornu, CI16, I'mopomereonsaar, c. 67-75.

AnekcanzapoBa A. A., 2006. KiumaTonornueckoe oodec-
MeYeHne TEIUIOBOro peXuma 3JaHWil Ha CeBepo-
3anage EBpomeiickoii Teppuropuu Poccuu. ABTO-
pedepar Ha COMCKaHHWE YICHOM CTEIIEHN KaHIU-
nata reorpaduyeckux Hayk, 25 c.

Anenxonos O. A., Kpuoookos JI. B., 2006. TenneHm
M3MEHEHUs (PIIOPUCTUIECKOTO COCTaBa JIECHOM pac-
tutenbHOCTH CeBepHOro Ilpubaiikambsl TP MOTEII-
JleHnn KimMara, Dkoyorus, Ne 4, c. 280-286.

AnncnmvoB O. A., Bemomynkas M. A., 2003. Biusgane
M3MEHEHUS KJIMMaTa Ha BEYHYIO Mep3JIOoTy:
IIPOTHO3 M OIleHKAa HEOIIpeJeIeHHOCTH, B KH.:
IIpoGiieMbl 3KOJIOTMYECKOTO MOHUTOPUHTA U MO-
nenmupoBaHust skocucteMm, CII6, T'mmpomeTeous-
mat, T. XIX, c. 21-38.

AnncimvoB O. A., Heabcon ®@. 3., 1990. O npumeHe-
HUW MaTeMaTHYEeCKMX MOJIEICH TSI MCCIIeAOBAHMS
B3aMMOCBSI3M KJIMMaT — BedHash Mepaiora, Me-
teopojiorust U rumgposorust, Ne 10, c. 13-19.

AnucumoB O. A., Heabcon ®@. 3., 1993. 30HaiIbHOCTD
KPUOJIMTO30HE Poccnm B yCIIOBHSIX aHTPOITOTCH-
HOTo M3MEHEHMS KiIMMara, MeTeopoJIoTrs U THI-
posorus, Ne 10, c. 87-93.

AnucumoB O. A., Heancon ®@. D., 1997. Biusanue us-
MEHEHUSI KJIMMaTa Ha BeUuHYyI0 Mep3ioTy B CeBep-

48 )

HOM TIOJNyIIapu¥i, MeTeopoJIOTHSI W TUAPOJIOTHS,
Ne 5, c¢. 71-80.

AnncumoB O. A., Heabcon @. D., 1998. [Iporuos us-
MEHEHMSI MEP3JIOTHBIX ycioBuit B CeBepHOM IIO-
JIyIIApUM: TIPUMEHEHUE PEe3yJIbTaTOB OaTaHCOBBIX
W TPAH3UTHUBHBIX PACUYETOB II0 MOIEISIM OOIIEH
nupkyassuuu arMocdepsl, Kpuochepa 3emin,
T. 2, Ne 2, ¢. 53-57.

AnucumoB O. A., Heascon ®@. D., I1asaos A. B., 1999.
IIporHo3HbBIE CIleHAPUU 3BOJIOLUU KPUOIUTO30-
HBI IIpY TJI00aJIbHBIX M3MEHEHUsIX KiamMaTta B XXI
Beke, Kpuocdepa 3emim, 1. 3, Ne 4, c. 15-25.

AmucumoB O. A., Bemoaynkas M. A., Jlob6anos
B. A., 2003. CoBpeMeHHbIE U3MEHEHUS KIMMaTa B
o0JylacTd BBICOKMX IUPOT CeBEPHOro MOJyliapus,
Merteoponorust u runposorust, Ne 1, c. 18-30.

Adonnn A. H., I'punn C. JI., M300enko H. U., ®po-
aoB A. H., 2006. MHTepakTUBHBIN atjiac IOJIE3-
HBIX pacTeHUWIi, WX BpeAUTENIC M 3KOJIOTMIECKUX
dakropoB Poccuu u compenesbHBIX TOCYIAapCTB
(MaTepner-Bepcust 1.0), CII6, Poccusi, CaHKT-
IletepOyprckuii rocyqapCTBEHHBIM YHUBEPCUTET,
®axkynpTeT reorpadun, http://www.agroatlas.ru.

Beknemumes B. H., 1970. BuoneHonornueckiie 0CHOBBI
cpaBHMTeIbHOIM Tapasutojioruv, M., Hayka, 502 c.

Bepasar A. M., 1997. I'eouHpopMallMOHHOE KapTo-
rpadupoBanue, M., Uzn-so MI'Y, 64 c.

Beap C. A., Dabmmnep JI. U., 2004. ITapasutapHble cu-
CTeMBl M 3a00J1€BaeMOCTb TIapa3WTO3aMU B CBSI3U
¢ U3MEHEHHEeM KiInMaTa, B KH.. M3MeHeHUe Kiu-
mara u 3p0poBbe Poccum B XXI Beke. COOpHUK
MaTepHayioB MEXIYHApOTHOTO ceMuHapa (5-6 am-
pens 2004 r.), moxm pex. H. ®. NM3meposa, b. A. Pe-
Buua, D. WU. Kopenbepra, M., M3marenbpckoe To-
BapuiecTBo “Amamantb”, c. 157-166.

Bopmukos I'. M., Xapun H. I'., bananoBa B. A., Tare-
umu P., 2000. OnycThiHUBaHUE 3aCyLLIUBBIX 3€-
Menb Ilpumkacnmiickoro permoHa, PocToB-Ha-
Hony, N3a-eo CKHII BIII, 89 c.

Baranos E. A., [Ilamkun A. B., 2000. PocT u cTpyk-
Typa TOIMYHBIX KOJIell XBOWHBIX, HoBocubupck,
Hayka, 232 c.

Baranos E. A., Illusatos C. I., 1999. Poxbr nenHnpo-
KJIMMATUYECKUX W IeHAPOTUIPOIOTHICCKUX WC-
CJIeIOBaHU B pa3pabOTKe MIOOAIbHBIX U PETUo-
HaAJIBHBIX BKOJOTMYECKUX IIpobieM (Ha IpuMmepe
asnaTckoil yactu Poccum), CuOupcKuii 3KOJIOTU-
geckuit xypHai, T. VI, Ne 2, c. 111-115.

Baranos E. A., IIIuaros C. I'., Mazena B. C., 1996. [len-
JPOKJIMMATUIECKUE UCCieaoBaHus B Ypaito-Cudup-
ckoit cybapktuke, HoBocubupck, Hayka, 324 c.

Bacumses A. C., Jlammmn B. B., Jlynaues 1O. B.,
Mensenes I1. I1., ITooemonocues C. B., 2002. Vc-
ciemoBaHue ypoBHs Kacmmiickoro Mopst II0 CITyT-
HUKOBBIM aJIBTUMETPUUECKUM HM3MepeHusM, Tpy-
nel TOWH, Bein. 208, c. 277-292.

BacunbeB A. C., Jlanmuu B. B., JIynaues 1O. B., Ilo-
oemonocues C. B., 2003. K mpobieme MOHHUTO-



2. VBMEHEHNS NIPARPOLHBL Y XOSANCTBE L1

CUCTEM 8008,

puHTa cpemHero ypoBHS Kacmms mo maHHBIM
CIIyTHUKOBOM aJbTUMETPUM, B KH.: [mmpomereo-
poJIoTMYecKue acrekThl mpobsiembl Kacmuiickoro
MopsI U ero OacceliHa, nmoxd pea. M. A. Illukioma-
HoBa, A. C. BacwineBa, c. 131-140.

Benropek B., 1958. buonorus u 3KoJorus Kojaopasic-
koro xyka (Leptinotarsa decemlineata Say) B
IMonwsckoit HapomHoit Pecnybiuke, B ¢6.: Koso-
paACKUil XyK U Mepbl OOpbOBI ¢ HUM, T. 2, M.,
W3-80 AH CCCP, c. 74-80.

BockoBa A. B., Munun A. A., 2005. CoBpeMeHHEBIC
TEHICHIINW W3MEHEHUS IIPOMOIKUTEIHHOCTA Be-
TeTallMOHHOI'O TIepHoaa B IICHTPATbLHONW YacTH
Pycckoit paBHuHBI, B ¢0.: ['eonorust B 1ikosne u
By3e: ['eonorust u nuBwinzanusi. Marepuansr [V
MexnayHapomHoii koHpepeHuu, CI16, Dnurpad,
c. 273-275.

T'aspmioBa M. K., 2005. MiaMeHeHne KIuMara B 00j1a-
ctu BeuyHoUl mepanotsl EBpasuu B XX cronetuu, B
¢0.: Marepuansl Tperbeili KOHMEPEHIIUU T€OKPUO-
joroB Poccuu, 1. 2, M., MI'Y, c. 45-50.

I'amnapos ®. A., 1987. BausgHue sKog0rMuecKux (ak-
TOPOB Ha TOBEACHUE CapaHYOBBIX, B KH.: MH-
TETPUPOBAHHBIA METON 3aIlMTHl XJIOMYATHUKA U
COITYTCTBYIOIINX KYJIBTYp OT BpeauTeliell, 0oje3-
Heit u copHsikoB, Tamkentr, CAHUUNU3P Tocar-
porpoma CCCP, c. 44-47.

I'emsBep E. C., 2002a. O6 ogHOM MeTOAE T€03KOJIOIHU-
YeCKM OPMEHTHPOBAHHOTO KapTHUPOBAHUS KIMMa-
Ta, B KH.: IIpoGieMbl 3KOJI0rMYeCKOr0 MOHMTO-
puHra U MoneiImpoBaHus 3kocucreMm, T. 18, CIIO,
I'uapomereonsmar, c. 358-367.

FenbBep E. C., 20026. Yduer HeomlpeneIeHHOCTH W
MPOITYCKOB B JAHHBIX MPU KOTEPEHTHOM OTOOpa-
JKEHUU COCTOSIHMST OKPYKAIOIlei cpenbl M KInMa-
Ta, B KH.. HaydHble acmeKTBI 3KOJOTUYECCKUX
npodieM Poccuu. Tpynbl Beepoccuiickoit koHpe-
penrmu, Mocksa, 13-16 mionsa 2001 r., M., Hay-
Ka, T. 2, c. 147-152.

I'eopruesckuii B. 10., Exos A. B., Illammun A. JI., 1997.
OmeHka U3MEHEHMH CTOKa peK IION BIIUSI-
HUEM XO3SMCTBEHHON NEATEeIbHOCTU U IJI0OAb-
HOTO TIOTEIUICHMS KimMaTa. JloKimamel MeXTyHa-
ponHoro cumriosuyma “Pacuerbl pedyHOro croka”,
IOHECKO, c. 75-81.

I'eopruesckuii B. 10., Exo A. B., IIlamsmrun A. JI.,
IIuknomanos U. A., IllukmomanoB A. WU., 1996.
OleHka BIMSHHUS BO3MOXHBIX M3MEHEHUM K-
MaTa Ha THIPOJIOTUICCKUI peKUM W BOTHEIE pe-
cypcol pek teppuropuu ObiBiiero CCCP, Merteo-
posiorust u rupposorust, Ne 11, c. 89-99.

I'unpomeTeoponorusi u ruapoxumusi mopeii CCCP, 1991.
ITpoekT “Mopst CCCP”. Tom V, A30Bckoe Mope,
CIl6, I'mapomereousmar, 236 c.

TI'uapomeTteoposiornst u ruapoxumus mopeid, 1992. Ipo-
ekt “Mops”. T. VI, Kacnuiickoe mope. Boim. 1,
I'uappometeoponoruueckue yciaonusi, CII6, I'uapo-
MeTeousnaar, 359 c.

I'mzoypr A. U., Kocranoii A. I'., Illepemer H. A., 2001.
OO0 WCITOTb30BaHUM CIIYTHUKOBBIX JTaHHBIX B WC-
CJICIOBAHUU CE30HHONH M MEXTOAOBON M3MEHYM-
BOCTU TeMITepaTyphl ITOBEpXHOCTU YepHOro mMops,
HccrenoBanue 3emim 3 kocmoca, Ne 1, ¢. 51-61.

I'mzoypr A. U., Koctanoii A. I'., Illepemer H. A., 2002.
Tepmiraeckuii peskM ApaTbcKOro MOPST B COBPEMEH-
Hbiit iepuof (1982-2000) 1o CIyTHUKOBBIM JaHHBIM,
Hccnenosanme 3emm m3 Kocmoca, Ne 4, ¢. 62-69.

TI'unzoypr A. U., Kocrsanoii A. I'., Illepemer H. A., 2004.
Ce3oHHAs U MEXTOAOBAasT M3MEHIMBOCTD TEMITepa-
Typbl noBepxHocTu Kacnuiickoro mopsi, OkeaHo-
jorust, T. 44, Ne 5, c. 645-659.

Turapckuit M. JI., Kapadans P. T., 2001. Peaxkius
JIeCHBIX 3KocucTeM EBpomeiickoit yactu Poccuu
Ha U3MEHEHME KJIMMaTa, B KH.. BiusiHue naMeHe-
HUs KJIMMaTa Ha 3KOCHUCTeMBl. OXpaHsIeMble IpH-
ponmHBIe TeppuTOpuM Poccum: aHaaIM3 MHOTOJET-
Hux HaOmoxeHunt, o pera. A. Kokopuna, A. Ko-
KapuHoBa, A. MunuHa, 4. 1, M., c. 24-27.

I'nazosckuit H. ®P., Opaosckmit H. C., 1996.
IIpobaemsr omycTeiHUBaHUS W 3acyx B CHI u
nytu ux peuienusi, U3pectuss PAH, cep. reorpad.,
Ne 4, c. 7-23.

T'opmuenko H. C., Munun A. A., 2006. @eHonormye-
CKH€ TEHICHIINU ITOCICIHUX ACCATUICTUI B IIPH-
pone KOxnoro Ypana, U3Bectus PAH, cepus reo-
rpad., Ne 3, c. 48-56.

T'ocynapcTBennblii 1okaan “O caHHTapHO-IMHIAEMHIOJIO-
rmyeckoii oocranoske B Poccmiickoii Denepanuu B
2000 r.”, 2001. M., Munsapas Poccuu, 188 c.

TocynapcTBennblii nokjaax “O caHUTAPHO-IMHAEMUOJIO-
ruyeckoii oocraHoske B Poccmiickoii Denepanyu B
2004 roxy”, 2005. M., ®enepalbHbIA IIECHTP TUTH-
eHbl 1 srmaemuooruu PocriorpeGHam3opa, 269 c.

TocynapcrBennbiii nokiaan “O caHHTapHO-IMAIEMHIOJIO-
rmdeckoii o0cranoske B Poccuiickoii Denepanun B
2005 romy”, 2006. M., ®denepaibHBINA IIEHTP TUTHU-
eHbl U snuneMuosioruu PocrotpedbHanzopa, 293 c.

I'peunxa A. II., 2004. OmpeaeneHre OMACHBIX THAPO-
METEeOPOJIOTUYECKUX sBIeHui. IlpobieMbl mpor-
HO3MPOBaHUS Ype3BbIUAWHBIX cuUTyaruil, Tpymabl
III HayuyHo-mpakTuueckoil koHbepeHuUU, 22-23
okTs16pst 2003 r., M., Equropuan YPCC, c. 19-29.

I'punrod N. T'., Ilaceuniok A. /1., 2005. ArpomeTeopo-
JIOTUSI M arpoOMEeTeOpOJOTUYECKUE HAOIIONeHUS,
CII6, I'mgpomereousnar, 552 c.

I'py3a I'. B., PanbkoBa O. ., 2004. OGHapyxeHue
W3MEHEHUI KJIMMaTa: COCTOSTHHE, M3MEHYUBOCTH
W BKCTPEeMaJbHOCTh KJIMMaTa, MeTeopoJioTusl |
rugposiorust, No 4, c. 50-66.

Jlemuenko II. ®., Beimuko A. A., Eaucees A. B.,
Moxos U. U., Heuaes B. II., 2002. 3aBucuMOCTb
YCIIOBHST PAcIPOCTPAHEHMUST BEYHONW MEP3JIOTHI OT
YPOBHSI TJI00aJIPHOTO TIOTETUICHUST: CPaBHEHHUE MO-
JieJieii, CIIeHapueB W JaHHBIX MaleOPEKOHCTPYK-
muit, U3Bectuss PAH. ®@usuka armMocdepbl 1 OKe-
aga, T. 38, Ne 2, c. 165-174.

(49




2. VBMEHEHNS NIPYURPOLHBL Y Xosal e

HetnnoBa T. C., 1962. Meronsl yCTaHOBICHHUS BO3-
pacTHOTO COCTaBa ABYKPBUIBIX HACEKOMBIX, HMMeEIO-
X MeAUIIMHCKOe 3HadyeHue, 2Kenesa, BO3, 220 c.

Junamuka sxocuctem bepunrosa m Uykorckoro mopei,
2000. ITom pem. IO.A. U3pasmsa, A. B. Llpi6ansb,
M., Hayka, 357 c.

oopoymos b. M., Tymanosckas C. M., 2002. Hasogn-
HeHMS Ha pekax Poccum: mx ¢opMHUpoBaHWE U
paiioHnpoBaHue, MeTeopoIoTHsI M THIPOJIOTHSI,
Ne 12, c. 70-78.

Ezexmaa M., @okc K. A., 1986. Metoas! aHam3a Kop-
pensiumii u perpeccuii, M., Cratuctuka, 558 c.
EpmaxkoB A. B., 1998. byner nu caparda B 1998 romy?,
3amura 1 KapaHTUH pactenuit, Ne 3, c. 18-19.
Kypasaes B. H., 1960. HexoTtopbsie 0coOEHHOCTHU
OMOJIOTUM KOJIOPAJACKOTO XKyKa B KammHwHTpam-
CKOU oOsacTtu, 3aiura pacTeHUN OT BpeauTeseit

u 6ozaesneit, Ne 9, c¢. 50-51.

XKypasnes B. H., 1964. buonoruss KojaopajacKoro
XKyka (Leptinotarsa decemlineata Say) n ero 3HaueHHe
Kak Bpenutesisi Kaptodens B KamuHuHrpaackoit 06-
Jnactu. ABTopedepar auccepTallid Ha COMCKaHUE
YUYeHOU CTeleHU KaHia. ouoi. Hayk, JI., c. 1-23.

XKypasnes B. H., 1993. Bcerna nu omaceH KoJoOpaj-
ckuii XKyk?, 3ammra pacreHmii, Ne 5, c. 6-8.

3akc JI., 1986. Cratucruueckoe oleHMBaHHE, M.,
Cratucruka, 360 c.

3axapos JI. 3., 1950. IloBeneHue a3maTcKoil capan-
yu, Ydenble 3anucku CapaTOBCKOro rocyuap-
CTBEHHOI0 yHMBepcuteTa, T. XXVI.

3onorokpemuH A. H., 2003. KiuMaruueckoe OITyCTHI-
nuBanue, otB. ped. A. H. Kpenke, M., Hayka, 246 c.

3oaorokpeima A. H., 2005. MOHUTOPUHT KJIMMAaTH-
YEeCKOW COCTAaBJISIIOIIE OIyCTBIHUBAaHUSI, B CO.:
IIpoGaemMbl PKOJIOTHYECKOTO MOHUTOPUHIA U MO-
JIeupoBaHusl aKocucTeM, 1o ped. 0. A. Mzpans-
1, CII6, I'mapomereouspar, 1. XX, c. 105-123.

3oaorokpeina A. H., Konses K. B., TurkoBa T. B.,
2000. 3aBUCMMOCTb MEXAY aHOMAIMSIMU WHACK-
ca BereTallMd ¥ aHOMAIMSIMU MECSIHBIX CYMM
OCaJKOB B 30HE YMEPEHHOTO W HEIOCTaTOYHOTO
yBIaxHeHus, MccremoBanue 3emMyin M3 KOCMOCA,
Ne 6, c. 74-78.

3ounze E. K., Xomsakosa T. B., 2006. Monenupona-
HUEe (POpPMHUPOBAHUS BIIATO00ECIIEUCHHOCTU Tep-
putopun EBpormeiickoii Poccum B COBpeMEHHBIX
YCJIOBUSIX M OCHOBBI OIIEHKM arpoKJIMMaTUYECKOMN
Ge3omacHOCTH, MeTeopoIoTyst M TUAPOJIOTHS, No 2,
c. 98-105.

Mzpasrms 10. A., Lipioans A. B., 1989. AuTponoreHHas
aKoJjorust okeana, JI., I'mampomereousnar, 528 c.
N3pasns 10. A., I1aBaoB A. B., Anoxun 10. A., 1999.

AHaJIU3 COBPEMEHHBIX U OXUIAEMBIX B Oymyllem
U3MEHEHMI KJIMMaTra W KPUOJMTO30HBI B CeBEp-
HBIX peruoHax Poccum, Meteoposioruss U ruapo-

norust, Ne 3, c. 18-27.

N3pasms 10. A., Anoxun 0. A., I1asioB A. B., 2002.

DBOMIOINNS KPUOTUTO30HBI MIPU COBPEMEHHBIX M3-

50 )

MEHEHMSIX TJI00aJTbHOTO KiImMara, MeTeopoJlorHs
u rugposorusi, Ne 1, c. 22-34.

N3pasns 10. A., Cemenos C. M., Dckun B. U., 2002.
MMurtanmmonHass MOJeNb IS OLEHKU BIUSHUS
YCUJIEHUSI TTapHUKOBOro 3(p@ekrta Ha CE30HHBIN
XOJ TeMIIepaTyphl B MPHUIIOBEPXHOCTHOM CJIOC JIH-
Tocdepsl, B KH.: [IpobiieMbl 3KOJIOTUYECKOTO MO-
HUTOPUHTA W MonaeaupoBaHusi sKocuctem, CIIO,
T'mppomereousnar, 1. XVIII, c. 9-22.

NccaenoBanue 1100aJbHBIX W3MEHEHHMid B TOPHBIX OHO-
chepubix 3amoBeanukax Poccum, 2007. IIpoekrt
IIporpaMMBbl M PEKOMEHIAIIMUA II0 €€ BEHITTOJIHE-
nuto. CD ROM, M., Unctutyr reorpaduu PAH
1 MUHUCTEPCTBO MPUPOIHBIX pecypcoB PD.

Karamor aennnkos CCCP, 1967-1977. T. 8, Cesep-
Heii KaBkas, u. 1-12, JI., T'uagpomeTeounsaar.

Karanor nemaukos CCCP, 1975-1978. T. 9, 3akaBkasbe
u Harecran, Bom. 1-4, JI., Tunpomereonsaar.

Koxanuukos U. B., 1956. O6 ocoGeHHOCTSIX auanay3bl
SIAII, CApaHYOBBIX HACEKOMBIX, DHTOMOJIOTMIECKOE
obo3penue, T. XXXV, BbII. 1.

Koaopaackmii kaprodenabHblii XYK Leptinotarsa
decemlineata Say, 1981. Ilox pen. P. C. Yirarun-
ckoit, M., Hayka, 337 c.

Konocos II. A., Munun A. A., 1991. Ilokazarenmmn Kiu-
Matndeckoil m3meHunBoctr, M3Bectust AH CCCP,
cep. reorpad., Ne 2, c. 32-42.

Konpennuss Opranmzanun O0beauHennbix Hammii mo
0opb0e ¢ ONmyCTHIHUBAHMEM B TEX CTPAHAX, KOTOpbIE
HCMBITBIBAIOT Cepbe3Hble 3aCyXu M (MIM) OMyCTbIHUBA-
Hue, ocoOenHo B Adpuke, 1994. Tlapix, 78 c.

Kocrsnoii A. I'., JlookoBckuii JI. U., 2003. CrryTHUKO-
BBl MoHMTOpUHT Kacrnuiickoro mopsi, BectHuk
Kacrusa, Ne 6, c. 56-65.

Kysnenos E. II., Koosmmesa H. B., 2004. KauectBO
TerurocHabxeHust roponos, CII6, ITODUIIK, 293 c.

Kynpusinoa M. K., HoBoxkenos 0. W., IllennukoBa
3.T., 2000. deHonornyeckye HAGTIOAEHUSI BO BHE-
KJIACCHOM KpaeBequecKoil padote: YueOHOe MOoco-
oue I yuuTeneit 6uonorum, reorpadun, eCTeCTBO-
3HAHUS U TIPUPOMOBENEHUS CpeaHUX Ko, Exare-
punHOypr, bank KyiabTypHOU MHMOpMaimu, 244 c.

Kyer I'. C., I'mazoscknii H. ®@., Auapeesa O. B. u ap.,
2002. OcHOBHBIE pe3YJabTAaThl IO OIIEHKE U Kap-
TorpaupoBaHUIO OMyCThIHUBaHMSI B Poccuiickoit
®eneparun, ApuaHble 9KOCUCTEMBI, T. 8, No 16,
c. 7-27.

Jlapuenko K. WM., 1955. [lutanme u amamay3a KOJO-
panckoro xyka (Leptinotarsa decemlineata Say),
B ¢0.: Konopanackuit XXyK 1 Mepbl O0OpbOBI C HUM,
1. 1, M., U3a-B0 AH CCCP, c. 42-59.

Jlapuenko K. WM., 1958. JIymTenbHOCTh pa3sBUTHUS KO-
Jopanckoro Xyka (Leptinotarsa decemlineata Say)
B 3aBUCUMOCTH OT TeMmepaTyphl, B c0.: Kosopan-
CKUI XyK 1 Mepbl 00psObI ¢ HUM, T. 2, M., Y31-BO
AH CCCP, c. 81-92.

Jlebenes C. A., 1996. Bo3aMOXHOCTM aBTOMAaTU3UPO-
BAaHHOM PEMIIUOHHOMA TE€OMUCLIMUIUIMHAPHOM OIle-



2. VBMEHEHNS NIPARPOLHBL Y XOSANCTBE L1

CUCTEM 8008,

patuBHoit cucteMbl API'OC mipu pabote co cryt-
HUKOBOI WH(popMarueir, MeTeopoJoTust M Tui-
pomorust, Ne 2, c. 110-115.

Jlebenes C. A., Kocranoii A. T'., 2004. CryrHUKOBast
anpTuMeTpus Kacrnmiickoro mopsi, Bectanuk Kac-
mast, Ne 3, c. 82-101.

Jleoenes C. A., Kocrsmoii A. T'., 2005. CiryTHUKOBasT ajlb-
tuMmeTpust Kacrmmiickoro mopst, M., Mope, 366 c.

Jleoenes C. A., Mensenes Il. I1., 2000. MuaTerpupo-
BaHHas 0a3a JAHHBIX CITyTHUKOBON aJIbTUMETPHMN.
VI MexnyHapoaHas HaydHO-TeXHUYecKass KOHe-
pernus “CoBpeMEHHBIE METOIBI M CPEICTBA OKea-
HOJIOTUYECKUX HucchaenoBaHuit”, 15-17 Hos10ps
2000 r., MockBa. Marepuayisl KoHpepeHInu, M.,
MO PAH, u. 2, c. 52-57.

Jlypoe I1I. M., 2002. BonHbie pecypchl U BOAHBIN Oa-
manc Kaskaza, CII6, I'mopomereonsmar, 506 c.
Manesckuii-Manesuu C. I1., Moabkentun E. K., Hane-
xkuHa E. JI., 2000. MojaenbHbIe OLIEHKU 3BOJIIOIUN
BEYHOII MEpP3JOThI M paCIpele/ICHUsT CIOsI CEe30H-
HOTO TPOTauMBaHUS B 3aBUCUMOCTU OT KJIMMATH-
YECKMX YCJIOBUI B CEBEPHBIX pPErMOHaX 3arlamHoi
Cubupu, Kpnocdepa 3emmu, 1. 4, Ne 4, c. 49-57.

Manesckuii-Manesuu C. I1., Hanexuna E. 1., 2002.
OLIeHKN BINSHUS W3MEHEHWN KJIMMaTa Ha Bed-
HyI0 Mep3J0Ty B Poccnu, ocHOBaHHBIE Ha MOJIEThb-
HBIX CIICHApUSIX M3MEHEHUU KiumaTa, B KH.: W3-
MEHEHMSI KIUMaTa M WX IlociencTBusi, Hayka,
CIIo, c. 231-239.

Marseesa H. B., 1998. 30HaibHOCTH B paCTUTEILHOM
mokpoBe ApkTuku. Tpyabsl boraHnueckoro MHCTU-
tyra uMm. B.JI. Komaposa, Beim. 21, CII6, 220 c.

MeTtoauyeckne yKazaHusi MO MPOTHO3MPOBAHUIO MOKAP-
HOW OMACHOCTH B Jiecax Mo YCJOBHAM moroabi, 1975.
M., I'unpomereomnsnar, 15 c.

Munun A. A., 2000. ®enonorus Pycckoit paBHUHBL:
Matepuaibl U o0o6meHus, M., Uzg-Bo ABF/
AB®, 160 c.

Munun A. A., 2002. ITepcnekTuBbl (PeHOJIOTUISCKOTO
MoHuTopuHra B Poccum, B KH.: IIpobGiemMsbl 3Ko-
JIOTMIECKOTO MOHUTOPHWHTA U MOJICITUPOBAHUS
skocucteMm, 1. XVIII, CII6, I'mmpomereousnar,
c. 158-166.

MomxkoBekuii ITI. JI., Pammna M. I'., 1951. Dnune-
MMOJIOTUSI U MEIUIIMHCKAsT Tapa3uTOJIOTUsS IS
3HTOMOJIOroB, M., Menrus, 455 c.

Harpy3kn u Bosneiicteus, 1988. CHull 2.01.07-85,
M., T'occTpoii.

Huxkoasckuii B. B., 1925. IlepenerHast uinu a3uaTckast
capanva Locusta migratoria L., JI.

Ounenenenue CesepHoii u IlenTpanasHoii EBpa3zum B co-
BpemeHHyl0 3moxy, 2006. I'm. 3., orB. pen. B. M.
Kotmsakos, M., Hayka, c. 97-203.

Oxpansgemblie npupoanbie Teppuropun Poccum: anamms
MHOTOJIETHUX HaOdodeHuii. BiusHne u3MeHeHHUs
KimMarta Ha 3kocuctembl, 2001. ITox pex. A. O. Ko-
kopuHa, A. B. KoxapunoBa, A. A. MunuHa, M.,
Poccuiickoe mpencraBurenbctBo WWE, 184 c.

ITaBaoB A. B., 1997. Mep310THO-KIMMATUIECKUIT MO-
HUTOPUHT Poccum: MeETOmOJIOTHsSI, pPEe3yJIbTaThI
HaOmoaeHuit, mporuo3, Kpuocdepa 3emmu, T. 1,
Ne 1, c. 47-58.

ITaBnoB A. B., Mankosa I'. B., 2005. CoBpeMeHHEIE
U3MEHEHMsT Kiaumara Ha ceBepe Poccum, AnnrooM
MeJIKoMacIiuTabHbIX KapT, HoBocubupck, 55 c.

IMapdenora E. U., YebakoBa H. M., Bnacenko B. U.,
2004. 3aBucMMOCTH OMOPa3HOOOPA3UST PACTUTETh-
HOTO ITOKpPOBa Pa3HBIX YPOBHEN OpraHM3aluy OT
KJIuMaTudeckux akropoB (Ha mpumepe CpemnHeit
Cubupu), Cubupckuii >KOJOTMYECKUI KypHA,
T. 11, Ne 5, c. 725-734.

ITerpos B. U., 2005. AganTUBHOE JiecoarpapHOe IIpU-
POIOIIOIB30BaHUE KaK CPEACTBO OOPHOBI C OIycC-
TEIHUBaHUEM, Mennopanusi ¥ BOTHOE XO3SHCTBO,
Ne 1, c. 20-22.

IMomosepckuii K. M., 1911. Jlenhuku KaBka3sckoro
xpebta, 3amucku KaBkasckoro otnena Pycckoro
reorpacuyeckoro ooiectsa, KHura 29, BbiO. 1,
c. 1-200.

Penu b. A., IIlanommukos JI. A., 2006. KimmmaTtnye-
CKHE€ YCJIOBUSI, Ka4eCTBO aTMOC(hEpPHOro BO3ayxa
W CMepTHOCTh HaceneHus: Mocksbl B 2000-2006
romax, B KH.: Kinumar, kayectBo aTtMoc(epHOro
BO3Jlyxa U 3I0pOBbE MOCKBMYEH, mon pern. b. A.
PeBuua, M., M3paTenbckoe TOBapuILECTBO “Ama-
maHTb”, c. 102-140.

PeBuu b. A., IIlanomnaukos /1. A., Tankun B. T., Kpbi-
aoB C. A., YeptkoBa A. B., 2005. Bo3sgeiicTBue
BBICOKMX TEMIIEpaTyp aTMOc(epHOro Bo3myxa Ha
3MI0poBbe HaceneHust B TBepu, ['urueHa u canura-
pust, Ne 2, c. 20-24.

PoxnectBenckuii A. B., 1998. IIpoctpaHcTBeHHO-Bpe-
MeHHbIe Konebanust ctoka pek CCCP, JI., T'mapo-
MmeTeousaar, 360 c.

PykoBoncteo no cocrasiennio Karanora nennukos CCCP,
1967. Ilox pen. O. H. Bunorpanosa, A. H. Kpen-
ke, I1. H. Oranosckoro, M., Hayka, 156 c.

Cadaposa U. JI., 1987. OcobeHHOCTH 3MOpPUOHATID-
HOTO Pa3BUTHUS UTATbSHCKOI capaHdu, B KH.. Ca-
paHYOBbIE — DBKOJIOTUS M Mephl O0opnObI, JI.,
c. 75-83.

Csunnos U. I1., 2005. PannronanbHOE TTPUPOIOIIONH-
30BaHMEe B apuaHbix pernoHax Poccuu, Mennopa-
U U BOAHOE XO3siicTBO, No 1, c. 3-6.

Cenaunno I'. T., 1928. O ceabCKOX0O3SICTBEHHOM
OIlcHKe KiImMaTa, Tpyasl IO CeITbCKOXO3SIHCTBEH-
HOM MeTeopoysiornu, BeiI. 20.

Censmnnnos I'. T., 1958. IIpoucxoxneHrue U JUHAMUKA
3acyx, B KH.: 3acyxu B CCCP: npoucxoxaeHue u
BIsiHUE Ha ypoxait, JI., I'mapomereomnsnar, c. 5-30.

CemenoB B. A., Kopmynos A. A., 2006. HaBomHeHM:
Ha pekax Poccuu B koHue XX u Havane XXI cTo-
Jetuii, B ¢6.: Bompockl reorpadguu u reoskoso-
ruu, BeII. 5, Kamyra, c. 6-12.

CemenoB B. A., AnekceeBa A. K., Jlerrapenko T. U.,
1994. VzmeHeHust croka pek Poccuu u mputera-

(51




2. YSBMEFErY

15) TIPYIPO LB Y X085 C

fommx teppuTopuii B XX crojeTnu, MeTeopoJio-
rust u rugposorusi, Ne 2, c. 76-83.

CemenoB C. M., T'emBep E. C., 2002. V3meHeHUE TO-
JIOBOTO XOJa CPeIHECYTOUHOM TeMIIepaTyphl BO3MY-
xa Ha Teppuropun Poccum B XX Beke, J{oKjambl
PAH, cep. reodpusuka, 1. 386, Ne 3, c. 389-394.

CemenoB C. M., fAciokesuu B. B., I'eibBep E. C., 2006.
BrIsBIeHME KIIMMATOTeHHBIX W3MeHeHWM, M.,
Wznatenbckuit ieHTp “MeTeoposiorusi U TUAPOTIO-
rus”’, 324 c.

Cuporenko O. /., 2005. YcosepllleHCTBOBaHHAsSI Me-
TOAMKA pacyeTa OIEHOK KJIMMAaTOOOYCIOBICHHOTO
pHCKa IS CEeIbCKOTO XO3SMCTBA C YIETOM TEKy-
X W3MEHEeHMiT Kiaumarta, B c6.: Kiammarmuae-
CKU€ PEeCypChl WU METOIbI MX MPEICTABICHUS IS
npukiagabeix ueneit, CII6, Tmapomereousnaar,
c. 131-145.

Crpeabaukos U. ., 1935. JleiicTBUE COJHEYHOI pa-
IWAIIA M MUKPOKJIIMMATa Ha TeMIIepaTypy Tejla ’
MOBeJICHNEe JIMUMHOK capaHuu Locusta migratoria L.,
Tpyawr 3oomormueckoro nHcturyta AH CCCP, . 11

Taresan C. K., 1997. KocMuyeckue TeXHOJIOTHU IJIST
KOHTpOJIsI u3MeHeHuil ypoBHS Kacnuiickoro
mops, Bectnuk Kacmus, Ne 3, c¢. 21-23.

Tunasos T. T., 1968. O nepuoguyHOCTU ra3zo00OMeHa
B OHTOIcHE3e KOJIOpaJcKoro Xyka (Leptinotarsa
decemlineata Say), 300j0rudecKuil XypHai, T. 47,
Ne 1, c. 143-145.

Tunasos T. T., 1969. M3meHenue ycTroiiumBOCTA K
BBICOKOI TeMIlepaType B ITOCTAIMOPHOHAIHLHOM
pa3BUTUM KoJiopajackoro xyka (Leptinotarsa
decemlineata Say), 300J0ru4ecKUil XypHai, T. 48,
Ne 12, c. 1811-1815.

Tpyouna M. P., 2006. PacnpeneneHue pacTeHUil C
pa3HBIM OTHOIIEHUEM K TEPMHUYECKOMY PEKUMY B
coo01IecTBax 3KOTOHA I'paHMUIBI jleca Ha TI. Mpe-
Mennb (FOxubrit Ypam), Oxomormst, Ne 5, c. 340-349.

®enopo K. H., Tunsoypr A. W., 1988. I[Ipumnosepx-
HOCTHBIN cjioil okeaHa, JI., Tuapomereounsaar, 303 c.

®eHoaornyecKkue HaOMoAeHus (OpraHM3anus, IpoBeJe-
HHe, 00padoTKa). YHH(HIUPOBAHHOE PYKOBOACTBO
JIJIs TOOPOBOJIbHOI (heHOTOrMYEcKOi cetn, 1982. J1.,
Hayka, 223 c.

®unakoB B. K., 1956. Komopanckuii XyK W MephI
60prOBI ¢ HUM, Kues, 121 c.

Xaiinec A., Koparc P. C., Kemnoenn-JIenapym /1., Kop-
Banan K., 2004. MsmeHeHne KIMMara M 3M0pPOBbHE
YeJoBeKa — BO3ICHCTBHSA, YSI3BUMOCTh M ajallTa-
uusi, B ¢0.: Tpynel BcemupHOil KoHbepeHIIMU 1O
U3MEHEeHUIO KiuMmara, MockBa, 29 ceHTIOpsT —
3 oktsi6ps 2003 r., M., HoBoctu, c. 307-322.

Xangoxko JI. A., 1981. MeTeoposornyeckoe obecrie-
YyeHHe HapoaHoro xossiictra, JI., I'mapomereous-
mat, 231 c.

Xapun H. T., I'punrodp H. I'., 2002. KoHuenryaib-
HBI TIOIXOA K MCITOJIb30BAHUIO BETETAIIHOHHOTO
WHAEKCA TS OLIEHKU JeTpajallii 3aCylUTUBBIX 3€-
MeJb, Meteopoiorust u ruaposorusi, Ne 7, ¢. 83-93.

52 )

Xapyk B. M., Jpunckas M. JI., Pancon K. JIxk.,
Nm C. T., 2005. I[TpoHUKHOBEHHE BEUHO3EJICHBIX
XBOWHBIX NI€PEBbEB B 30HY NOMUHUPOBAHUS JIU-
CTBEHHUIIBI M KJIMMATUYECKUE TPEHABI, DKOJO-
rust, Ne 3, c. 186-192.

Xapyk B. U., Pancon K. JIx., Im C. T., Hayp3oaen
M. M., 2006. JIUCTBEHUUYHUKU JECOTYHIPHI
A KJIUMATUYEeCKHE TPEeHIBI, DKomorus, Ne 35,
c. 323-331.

Xapyk B. U., Iluaros C. I'., Kacumke E., ®enorona
E. B., Hayp3toaes M. M., 2002. Peakins KOTOHA
JIec — TyHApa Ha M3MEHeHUe KimMara, B KH.: IIpo-
OJIEMBI 9KOJOTHYECKOTO MOHHMTOPWHTA W MOJICIIH-
poBaHusi skocuctem, CII6, T'mppomMereousnar,
T. 18, c. 234-260.

Xomsaxkosa I'. B., 3ounze E. K., 2002. ArpoximMmaru-
yeckass OIleHKa ITOYBEHHBIX 3acyX Ha eBporielic-
Koit Teppuropuu Poccuiickoit ®Depepanuu (110
Ha3eMHBIM JaHHbIM), MeTeoposIorusi U TUIPOJIOTHS,
Ne 9, c. 75-86.

pimnenkos E. I1., 1970. Bpennsie capaH4YOBBIC Hace-
komble B CCCP, J., Komoc, 272 c.

YerBeproe HaNUOHAJAbHOE cooOmenne Poccuii-
ckoii @enepammu, 2006. Ilox pen. 0. A. U3pasisa
u np., M., U3n-Bo MeteoarentctBa Pocrunpome-
Ta, 162 c.

Yeroipkun E. M., 1977. CraTtuctuyeckue MeETOIbI
nporHo3upoBanus, M., Craructuka, 200 c.

IepctiokoB b. I'., 2003. Meteopoiornueckue Qak-
TOPBI TOPUMOCTH Jieca, 3aCYILTMBOCTH TTOTOIBI BO
BTOpO#l mojoBMHe XX BeKa M OSKCTpeMaJbHBIC
ycaoBust 2002 roma B MOCKOBCKOM peTHOHE.
AHamM3 KIMMaTUYECKON M3MEHUYMBOCTU U OICH-
KM BO3MOXHBIX H3MEHEHWN KJIuMara, Tpymnsl
BHUUTMU-MI, Bem. 171, c. 79-88.

IepctiokoB b. I'., 2007. KiumaTtudeckue YCIOBHS
oronuTenbHoro nepuoaa B Poccun B XX m XXI
Bekax, Tpyasr I'Y BHUUTMU-MIIJ, Bbim. 173,
c. 163-170.

IMIuranes A. A., Illmmanok A. II., 1949. Ce3onHoe
pasButue mnpuponnsl Eppomeiickoit yactu CCCP,
M., TI'eorpacgrus, 240 c.

Muknomanos A. U., 1994. BiusiHue aHTPONOTEHHBIX
M3MEHEHUI TJI00aJbHOTO KJIMMaTa Ha CTOK
p. Enuceit, Merteoposorust u ruaposorus, Ne 2,
c. 84-93.

IInkromanos U. A., 1988. MccremoBaHue BOITHBIX pe-
CypCOB CYIIIW: WTOTH, IIPOOJIEMBI, IIePCIICKTHUBHI,
JI., Tunpomereousnar, 170 c.

IMuknomanos U. A., I'eopruesckuii B. 0., 2002. Biu-
sSIHME AHTPOIIOTEHHBIX WM3MEHEHUI KiumMaTa Ha
TUAPOJIOTUICCKUN PEXUM W BOIHBIE PECYPCHI, B
KH.: M3MeHeHHMs KiImMaTa W WX IOCIEICTBHS,
CII6, Hayka, c. 152-164.

IMIusaros C. T., Mazena B. C., Moucees II. A., bpa-
tyxuna M. [O., 2001. V3meHeHus1 k1uMara U Ux
BJIMSIHME HA TOPHBIE DKOCUCTEMbl HAIIMOHATIHLHOTO
mapka “TaraHaii” 3a mocjemHUE CTOJETUSI, B KH.:



2. YBMEFEANZ NPUPOLDLC Y AOBANCTESE oL CYICTEN] B 00,

Baugnue m3MeHeHMST KJIMMaTra Ha 3KOCHCTEMEL.
OxpanHsieMble TpuUpOIHBIE Tepputopun Poccuu:
aHaJIM3 MHOTOJICTHUX HaOMIOACHUM, ITOX pen.
A. Kokopuna, A. KoxapuHoBa, A. Mununa, M.,
q. 2, ¢. 16-32.

Iusros C. I'., Tepentbes M. M., ®omun B. B.,
2005. IlpocTpaHCTBEHHO-BpeMeHHasl ITHMHAMHKa
JIECOTYHAPOBBIX coobiiecTB Ha IlonsipHoM Ypaie,
Dxomorus, Ne 2, c¢. 83-90.

Oabmunep JI. U., 2004. CreHapuy U3MEHEHUI 310pO-
BbSl HAceJCHUS IMPU TIOOATBHBIX THAPOKINMATH-
YeCcKUX TpaHcGopMalusx, B KH.: VMI3MeHeHue KIIN-
maTta u 3m0poBbe Poccum B XXI Beke. COOpHUK
MaTepuajoB MeXayHapoIHOro cemuHapa (5-6
anpenst 2004 r.), mox pex. H. @. M3mepona, b. A.
PeBuua, B. M. Kopenbepra, M., MzmaTeabckoe
ToBapuiecTBo “Amamantb”, c. 194-199.

Acwokesnu B. B., Cemenos C. M., 2004. Mopemupo-
BaHWE KIMMATOTEHHBIX M3MEHEHUM ITOTCHITNATh-
HOTO apeaja MajsIpuU YeJIOBeKa Ha TeppPUTOPUU
Poccun u compenenbHbIX CTpaH, B KH.. M3MeHe-
Hue kimmata u 3g0poBbe Poccum B XXI Beke.
COopHUK MaTepuaioB MexXIyHapogHOTO CeMUHa-
pa (5-6 ampens 2004 r.), mox pea. H. ®@. Usmepo-
Ba, b. A. Pesnua, B. . Kopenbepra, M., Uzna-
TEJIbCKOE TOBapHIecTBO “AmamaHTb”, c. 147-153.

Acwokesnu B. B., Ilonosa E. H., I'easep E. C., Pus-
kun JI. E., 2007. Bousgaue ximMmaTUdecKux ak-
TOpOB Ha (OPMHPOBAHHME apeajia KOJOPaICKOTO
Xyka (Leptinotarsa decemlineata Say), B xH.: I1po0-
JIEMBl 2KOJIOTMYECKOT'0 MOHUTOPWUHTA U MOJe-
ympoBaHus skocucreMm, CIIO, I'mgpomereousaar,
T. XXI, c. 348-379.

Alfaro A., 1943. Un ciclo de desarrollo en el
escarabajo de la patata, Bol. pathol. veget. y
entomol. agric, No. 12, pp. 9-30.

Alfaro A., 1949. Algunos aspectos de la biologia del
escarabajo de la patata (Leptinotarsa decemlineata
Say), Bol. pathol. vegety entomol. agric, No. 16,
pp. 91-104.

Analyzing Long-term Series of Hydrological Data with
Respect to Climate Variability. Project Discription,
1988. World Climate Program Application, WMO/
TD-No. 224, Geneva.

Anisimov O. A. and Nelson F. E., 1996. Permafrost
distribution in the Northern Hemisphere under
scenarios of climatic change, Global and Planetary
Change, vol. 14, No. 1-2, pp. 59-72.

Anisimov O. A. and Nelson F. E., 1997. Permafrost
zonation and climate change in the Northern
Hemisphere: Results from transient general
circulation models, Climatic Change, vol. 35,
No. 2, pp. 241-258.

Arctic Climatology Project, 2000. Environmental
Working Group Arctic Meteorology and Climate
Atlas, Fetterer F. and Radionov V. (eds.), Boulder,
CO, National Snow and Ice Data Center, CD-ROM.

AVISO/Altimetry. User Handbook, 1996. Merged
TOPEX/POSEIDON Products. AVISO. Toulouse.
AVI-NT-02-101-CN. Edition 3.0, 201 p.

Badenkov Yu. and Drexler C., 2006. Global change
research in mountain biosphere reserves of Russian
Federation, in: Mountain Research and Deve-
lopment, vol. 26, No. 1, February, pp. 74-75.

Belokopytov V., 1998. Long-term variability of cold
intermediate layer renewal conditions in the Black
Sea, in: Ecosystem Modeling as a Management
Tool for the Black Sea, Ivanov L. 1. and Oguz T.
(eds.), NATO Sci. Ser., Ser. 2: Environmental
Security, vol. 47, The Netherlands, Kluwer Acad.
Publ., pp. 47-52.

Benada J. R., 1997. PODAAC Merged GDR
(TOPEX/POSEIDON) Generation B User’s
Handbook, Version 2.0, JPL D-11007, 131 p.

Brown J., Hinkel K. M., and Nelson F. E., 2000. The
Circumpolar Active Layer Monitoring (CALM)
program: Research designs and initial results, Polar
Geography, vol. 24, No. 3, pp. 165-258.

Busnel R. G., 1939. Etudes physiologiques sur le
Leptinotarsa decemlineata Say, La Francois, Paris,
207 p.

Cazenave A., Bonnefond P., Dominh K., and Schaeffer
P., 1997. Caspian Sea level from Topex/Poseidon
altimetry: Level now falling, Geophys. Res. Lett.,
vol. 24, No. 8, pp. 881-884.

Chapman W. L. and Walsh J. E., 1993. Recent
variations of sea ice and air temperature in high
latitudes, Bull. Amer. Meteorol. Soc., vol. 74,
pp. 33-47.

Chelton D. B., Ries J. C., Haines B. J., Fu L.-L., and
Callahan P. S., 2001. Satellite altimetry, in:
Satellite Altimetry and Earth Sciences. A Hand-
book of Techniques and Applications, Fu L.-L.
and Cazenave A. (eds.), Academic Press, 131 p.

Chittenden F. H., 1907. The Colorado potato beetle
(Leptinotarsa decemlineata Say), U. S. Dept. Agric.
Bur. Entomol., Circ., vol. 87, pp. 1-15.

Climate Change 2001, 2001. Impacts, Adaptation and
Vulnerability. Contribution of Working Group 11
to the Third Assessment Report of the Inter-
governmental Panel of Climate Change, McCarthy
J. J. et al. (eds.), Cambridge University Press,
1032 p.

Conti S., Meli P., Minelli G., Solimini R., Toccaceli
V., Vichi M., Beltrano C., and Perini L., 2005.
Epidemiologic study of mortality during the
summer 2003 heat wave in Italy, Environ Res.,
vol. 98, No. 3, pp. 390-399.

Detinova T. S., Beklemishev V. N., and Bertram D. S.,
1962. Age Gouping Method in Diptera of Medical
importance (WHO Monogr. 47), Geneva, WHO,
220 p.

Frauenfeld O. W., Zhang T., Barry R. G., and
Gilichinsky D., 2004. Interdecadal changes in
seasonal freeze and thaw depths in Russia,

(53




2. YSBMEFErY

1) TIPYIP OB Y A0S CTEEHNBL CYICTEN B J0¢

7

)

g

J. Geophys. Res., vol. 109, D05101, doi:1029/
2003JD004245.

Fritts H. C., 1976. Tree-rings and Climate, London,
New York, San Francisco, Acad. Press, 576 p.

Fu L.-L. and Pihos G., 1994. Determining the
response of sea level to atmospheric pressure
forcing using TOPEX/Poseidon data, J. Geophys.
Res., vol. 99, No. CI12, pp. 24633-24642.

Ginzburg A. 1., Kostianoy A. G., and Sheremet
N. A., 2003. Thermal regime of the Aral Sea in the
modern period (1982-2000) as revealed by satellite
data, J. Marine Systems, vol. 43, pp. 19-30.

Ginzburg A. 1., Kostianoy A. G., and Sheremet
N. A., 2004. Seasonal and interannual variability
of the Black Sea surface temperature as revealed
from satellite data (1981-2000), J. Marine Systems,
vol. 52, No. 1-4, pp. 33-50.

Ginzburg A. 1., Kostianoy A. G., and Sheremet
N. A., 2005. Sea surface temperature variability,
in: The Caspian Sea Environment, Kostianoy A.
and Kosarev A. (eds.), The Handbook of Environ-
mental Chemistry, Springer-Verlag, vol. 5, part P,
doi:10.1007/698 5 004, pp. 59-81.

Ginzburg A. 1., Kostianoy A. G., and Sheremet
N. A., 2007. Sea surface temperature variability,
in: The Black Sea Environment, Kostianoy A. and
Kosarev A. (eds.), The Handbook of Environ-
mental Chemistry, Springer-Verlag, vol. 5, part P,
doi:10.1007/698 2006 _067 (in press).

Goodrich L. E., 1978. Efficient numerical technique
for one-dimensional thermal problems with phase
change, Int. Journal of Heat and Mass Transfer,
vol. 21, No. 5, pp. 160-163.

Goodrich L. E., 1982. The influence of snow cover on
the ground thermal regime, Canadian Geotechnical
Journal, vol. 19, pp. 421-432.

Growth Stages of Mono- and Dicotyledonous Plants:
BBCH-Monograph, 1997. Federal Biological Re-
search Centre for Agriculture and Forestry, Uwe
Meier (ed.), Berlin and Wien.

Johannessen O. M., Shalina E., and Miles M., 2000.
NORSEX Sea Ice Concentration in the Arctic,
1978-1999 Including MY Ice Concentration
during Winter Months, NORSEX CD-ROM,
Version 1.0.

Jones P. D. and Moberg A., 2003. http://www.cru.
uea.ac.uk/cru/data/.

Kapralov D. S., Shiyatov S.G., Moiseev P. A., and
Fomin V. V., 2006. Changes in the composition,
structure, and altitudinal distribution of low forests
at the upper limit of their growth in the Northern
Ural Mountains, Russian Journal of Ecology,
vol. 37, No. 6, pp. 367-372.

Kharin N. G., Tateishi R., and Gringof I. G., 1998.
Use of NOAA/AVHRR data for assessment of
precipitation and land degradation in Central Asia,
Arid Ecosystems, vol. 4, No. 8, pp. 25-34.

54 )

Kittlaus E., 1961. Die Embrionalentwicklung von
Leptinotarsa decemlineata Say, Epilachna sparsa
Herbst, und E. Vigintioctomaculata Motsch. var.
niponica Lewis in Abhangigkeit von der Tem-
peratur, Dtsch. Entomol. Z., vol. 8, No. I-II,
pp. 41-62.

Kobysheva N. V., 1992. Guidance Material on the
Calculation of Climatic Parameters Used for
Building Purposes, Technical Note No. 187, WMO,
No. 665, 210 p.

Kopelevich O. V., Burenkov V. I., Ershova S. V.,
Sheberstov S. V., and Evdoshenko M. A., 2004.
Application of SeaWiFS data for studying
variability of bio-optical characteristics in the
Barents, Black and Caspian seas, Deep-Sea Res. 11,
vol. 51, pp. 1063-1091.

Kostianoy A. G., Zavialov P. O., and Lebedev
S. A., 2004. What do we know about dead, dying
and endangered lakes and seas?, in: Dying and
Dead Seas Climatic Versus Anthropic Causes,
Nihoul J. C.J., Zavialov P. O., and Micklin P. P.
(eds.), NATO Science Series, Series IV: Earth
and Environmental Science, vol. 36, Dordrecht,
Kluwer Acad. Publ., pp. 1-48.

Kouraev A. V., Papa F., Buharizin P. 1., et al., 2003.
Ice cover variability in the Caspian and Aral seas
from active and passive microwave satellite data,
Polar Res., vol. 22, No. 1, pp. 43-50.

Kouraev A. V., Papa F., Mognard N. M., Buharizin
P. 1., Cazenave A., Cretaux J.-F., Dozortseva J.,
and Remy F., 2004a. Sea ice cover in the Caspian
and Aral seas from historical and satellite data,
J. Marine Systems, vol. 47, No. 1-4, pp. 8§9-100.

Kouraev A. V., Papa F., Mognard N. M., Buharizin P. I.,
Cazenave A., Cretaux J.-F., Dozortseva J., and
Remy F., 2004b. Synergy of active and passive
satellite microwave data for the study of first-year
sea ice in the Caspian and Aral seas, IEEE
Trans. Geosc. Remote Sensing, vol. 42, No. 10,
pp. 2170-2176.

Kovats R. S., Bouma M. J., Hajat S., Worrall E., and
Haines A., 2003. El Nino and health, Lancet,
vol. 362, No. 9394, pp. 1481-1489.

Large W. G. and Pond S., 1981. Open ocean
momentum flux measurements in moderate to strong
winds, J. Phys. Oceanogr., vol. 11, pp. 324-336.

Lieshout van M., Kovats R. S., Livermore M. T. J., and
Martens P., 2004. Climate change and malaria:
Analysis of the SRES climate and socio-economic
scenarios, Global Environmental Change, vol. 14,
pp. 87-99.

Martens P., Kovats R. S., Nijhof S., de Vries P.,
Livermore M. T. J., Bradley D. J., Cox J., and
McMichael A. J., 1999. Climate change and future
populations at risk of malaria, Global
Environmental Change, vol. 9, pp. 89-107.



2. YBMEFEANZ NPUPOLDLC Y AOBANCTESE oL CYICTEN] B 00,

Mayne R. and Breny R., 1947. Notes sur la biologie
du Doryphore (Leptinotarsa decemlineata Say),
Parasitica, No. 4, pp. 1-20.

Mayne R. and Breny R., 1949. L’Evolution
doryphorique en 1948 et considerations sur
I’opportunitE des interventions chimiques de
protection des champs de pomme de terre,
Parasitica, No. 5, pp. 13-22.

Mazepa V. S., 2005. Stand density in the last
millennium at the upper tree-line ecotone in the
Polar Ural Mountains, Canadian Journal of Forest
Research, vol. 35, No. 9, pp. 2082-2091.

McClain E. P., Pichel W. G., and Walton C. C., 1985.
Comparative performance of AVHRR-based
vultichannel sea surface temperatures, J. Geophys.
Res., vol. 90, No. C6, pp. 11587-11601.

Medvedev P. P., Lebedev S. A., and Tyupkin Yu. S.,
1997. An integrated data base of altimetric satellite
for fundamental geosciences research, in: Proc. of
the First East-European Symp. on Advances in
Data Bases and Information Systems (ADBIS’97),
St.-Petersburg, Russia, 2-5 September 1997,
St.-Petersburg, St.-Petersburg University, vol. 2,
pp. 95-96.

Menzel A. and Fabian P., 1999. Growing season
extended in Europe, Nature, vol. 397, pp. 659.
Myneni R. B., Hall F. G., Sellers P. J., and Marshak
A. L., 1995. The interpretation of spectral vege-
tation indexes, IEEE Transactions on Geoscience

and Remote Sensing, vol. 33, pp. 481-486.

National Snow and Ice Data Center, 2003.
Meteorological Data from the Russian Arctic,
1961-2000, V. Radionov (compiler), Boulder, CO,
National Snow and Ice Data Center, Digital
media, http://nsidc.org/data/g02141.html.

Nelson F. E. and Outcalt S. 1., 1978. A computational
method for prediction and regionalization of
permafrost, Arctic and Alpine Res., vol. 19, No. 3,
pp. 279-288.

Nelson F. E. and Outcalt S. I., 1983. A frost index
number for spatial prediction of ground-
frost zones, Permafrost-Fourth Int. Conf. Proc.,
National Academy Press, Washington, DC, vol. I,
pp. 907-911.

Nelson F. E. and Outcalt S. 1., 1987. A computational
method for prediction and regionalization of
permafrost, Arctic and Alpine Research, vol. 19,
No. 3, pp. 279-288.

Nerem R. S. and Mitchum G. T., 2001. Sea level
change, in: Satellite Altimetry and Earth Sciences.
A Handbook of Techniques and Applications,
Fu L.L. and Cazenave A. (eds.), San Diego,
Academic Press, pp. 329-350.

Nezlin N. P., 2000. Remote-sensing studies of seasonal
variations of surface chlorophyll-a concentration in
the Black Sea, in: Satellites, Oceanography and
Society, Halpern D. (ed.), Amsterdam, Elsevier,
pp. 257-271.

Nezlin N. P., 2001. Unusual phytoplankton bloom in
the Black Sea during 1998-1999: Analysis
of remotely sensed data, Oceanology, English
translation, vol. 41, pp. 375-380.

Nezlin N. P., 2005. Patterns of seasonal and
interannual variability of remotely sensed
chlorophyll, in: The Caspian Sea Environment,
Kostianoy A. G. and Kosarev A. N. (eds.), vol. 5,
Berlin, Springer-Verlag, pp. 143-157.

Nezlin N. P., Kostianoy A. G., and Gregoire M., 1999.
Patterns of seasonal and interannual changes of
surface chlorophyll concentration in the Black Sea
revealed from the remote sensed data, Remote
Sensing of Environment, vol. 69, pp. 43-55.

O’Reilly J. E., Maritorena S., Mitchell B. G., Siegel
D. A., Carder K. L., Garver S. A., Kahru M., and
McClain C., 1998. Ocean color chlorophyll al-
gorithms for SeaWiFS, J. Geophys. Res., vol. 103,
pp. 24937-24953.

Pathfinder AVHRR Land One Monthly Composite.
URL:  http://daac.gsfc.nasa.gov/CAMPAIGN
DOCS/ FTP SITE.

Penuelas P. and Fitella 1., 2001. Responses to a
Warming World, Science, vol. 294, pp. 793-795.

Picot N., Case K., Desai S., and Vincent P., 2003.
AVISO and PODAAC User Hand-book. IGDR
and GDR Jason Products. SMM-MU-M5-OP-
13184-CN (AVISO), JPL D-21352 (PODAAC),
Edition 2.0, 107 p.

Provisional Methodology for Assessment and Mapping
of FAO/UNEP, 1983. Rome, 104 p.

Stadler S. J., 1987. Aridity Indexes. The Ency-
clopedia of Climatology, Oliver J.E. and
Fairbridge R. W. (eds.), New York, Van Nostrand
Reinhold Company, pp. 102-106.

Tucker C. G., Vanpraet C. L., Sharman M. J., and
Van Ittersum G., 1985. Satellite remote sensing of
total herbaceous biomass production in the
Senegalese Sahel: 1980-1984, Remote Sens.
Environ., vol. 17, pp. 233-249.

Venevsky S. and Venevskaia I., 2003. Energetic and
landscape factors of global vegetation diversity,
Ecology Letters, vol. 6, pp. 1004-1016.

Venevsky S. and Venevskaia 1., 2005. Hierarchical
systematic conservation planning at the national
level: Identifying national biodiversity hotspots
using abiotic factors in Russia, Biological
Conservation, vol. 124, pp. 235-251.

Vinje T., 2001. Anomalies and trends of sea ice extent
and atmospheric circulation in the Nordic seas
during the period 1864-1998, J. Climate, vol. 14,
No. 3, pp. 255-267.

Virtanen T., Mikkola K., Nikula A., Christensen J. H.,
Mazhitova G. G., Oberman N. G., and Kuhry P.,
2004. Modeling the location of the forest line in
northeast European Russia with remotely sensed
vegetation and GIS-based climate and terrain data,
Arctic, Antarctic, and Alpine Research, vol. 36,

No. 3, pp. 314-322.
&5




2. YBMEFENYZ NPURPO 1LY A0S0

BErrsLOCUCTEN B 008,

Waelbroeck C., 1993. Climate-soil processes in the pre-
sence of permafrost: A systems modelling approach,
Ecological Modelling, vol. 6, No. 3-4, pp. 185-225.

Walton C.C., 1988. Nonlinear multichannel
algorithms for estimating sea surface temperature
with AVHRR satellite data, J. Appl. Meteorol.,
vol. 27, pp. 115-124.

Wilde J. de., 1950. Development embryonnaire et
postembryonnaire du Doryphore (Leptinotarsa

decemlineata Say) en fonction de la temperature,
Frans. 8th Int. Congr. Entomol., Stockholm, 1948,
pp. 310-321.

Zhang T., Barry R. G., Gilichinsky D., Bykhovets S. S.,
Sorokovikov V. A., and Ye J. P., 2001. An
amplified signal of climatic change in soil tempe-
ratures during the last century at Irkutsk, Russia,
Climatic Change, vol. 49, No. 1-2, pp. 41-76.

2.2. COCTOSHUE 3JAHUM U COOPYXKEHUM, OTOIUTEJBHBINA IMEPUO/JI, TPAHCIIOPT

Bedywue asmopui: H. B. Koowvuuesa, O. A. Anucu-
mos, b. I. Illepcmiokos
Pedaxmop-peuenzenm: A. @. fxoeies

2.2.1. Tenaoeoii pexcum 30anuil u coopyxceHui,
XapaxKmepucmuxKu OmonumeabHo2o

nepuoda

B cBs3u ¢ yBenuueHUEM ITOBTOPSIEMOCTU OTTEIIe-
Jieli ¥ 3aMOPO3KOB B OCEHHE-3UMHUI U 3UMHE-BECEH-
HUIl TIepUoJbl B psiie pernoHoB (Hampumep, Ha ETP
u B I[IpuMopbe) HaOIIOgAETCS YXYIILIEHUE YCIOBUM
9KCIUTyaTalluM 3JaHUI U YMEHBIIIEHUE WX JOJTOBEY-
HocTtu. Tak, CpoK SKCIUTyaTallud TMaHEIbHBIX 3TaHUI
cokpatuiicsi B Cankrt-IlerepOypre moutu B 2 pasa
(KysznenoB, KooOsimesa, 2004).

[Ipu TpoeKTUPOBAHUU CUCTEM OTOIUICHUSI, BEH-
TWISIUM U KOHIUIIMOHUPOBAHUS HCIIOJB3YIOTCSI Ce-
30HHBIC 3HAYEHMSI TEeMIIepaTyphl C pasIMyHOil obec-
nedyeHHocTtblo (CHull “OtomieHue, BEHTUISILIUS,
koHpunonuposanue 2.04.05-86”). B xomomHbIA Ire-
pUOI TSI CUCTEM OTOIUICHUSI M KOHIUIIMOHUPOBAHUS
ato 0,5%-Hasg KBaHTWIb, a IIsT BeHTIWIsIuun — 6,0%-
Has. g Terioro mepuonma roja mpu IpPOeKTUPOBa-
HUU CHUCTEM KOHIMIIMOHUPOBAHUS MCIOJIb3YETCS
98,0%-Hass KBaHTWIb, I BeHTWIIIUU 95,0%-Hast
KBAHTWUJIb.

C 1901 mo 2000 r. ymoMsiHyTbIe BBIIIE KBaH-
TWIbHBIC 3HAYCHUST TEMIIEPATYpPhl IJISI XOJIOJHOTO IIe-
puona yBemumuwmich Ha 0,2-0,4%; B TEIUIBI TIEPHOL
roja KBaHTWIM TEMIIEPATypbl U3MEHWINCH TOJIBKO B
nocienHee agecsatwietTue Ha 1-2°C  (AlekcaHIpoBa,
2006). TakuMm o6Gpa3oM, BO3HUKIM IIPEIIOCHIIKHI ITO-
JIOXXKUTEJILHOTO BJIUSHUS TIOTEIUICHUS Ha IOTped-
HOCTh B OTOIUICHUM IIOMEIIeHUN (IOTpeOHOCTh
YMEHBIIIACTCS]) W OTPULIATEILHOIO BIMSIHUS Ha TIO-
TPEOHOCTh B KOHAUIIMOHUPOBAHUU TOMEIIEHUH (T0-
TPEOHOCTh BO3PACTAcCT).

Kak moka3pIBalOT pacyeTHbIC OIICHKU, H3MEHE-
HHUE KJIMMaTa OKa3ajo IPaKTUYECKU ITOBCEMECTHOE
BJIUSIHUE HA MOTPEOHOCTh B OTOIUICHUU TOMEIICHUIA.
[ToTpeOHOCTL B OTOIJIEHUM TOMEIIEHUN OIICHUBACT-
Cs IBYMsI OCHOBHBIMHU CIIOCOOaMU — TIO IMPOAOJIKU-
TEJILHOCTA OTOIMMUTEJIBHOTO Mepuojfa W IO 3aTparam
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Ha mnomjaepXaHue KOMMOPTHBIX TEPMUUYECKMX YCIIO-
Buii B nomenieHusx. IlocienHrue KOCBEHHO XapakTe-
pusytorcs 1ubO C MOMOUIbIO MHIEKCA ITOTpeOJIeHUS
TOIUIMBA, JUOO C MOMONIBIO MHAEKCA Aeduiiura Tem-
ga (cMm. 2.1.2). HamoMHuM, 4TO B KadyecTBE KOCBEH-
HOIt Mephl (MHIeKca) aedulmMTa TeIlla UCIIOJIb3yeTCs
cyMMa aOCOJIOTHBIX PAa3HOCTEN CPEIHECYTOYHOU
temrieparypsl U 18,3°C — ypoBHs KomdopTa — 3a
T€ CYTKM KaJEeHJApHOTO Toja, B KOTOPHIE ATOT YpO-
BeHb He jocturaercsi. Permonsl Poccuu 3HauuTeNb-
HO pasluyaloTcs Io 3TuM ItokaszatesisiMm. IlpocTtpaH-
CTBEHHOE paclpelie/ieHue MX 3HAaueHUU IS COBpe-
MEHHBIX KJIMMATUYECKUX YCIOBUU MPUBEICHO Ha
puc. 2.2.1 u 2.2.2 (Instanes et al., 2005; Edumona
u ap., 1992).

b. I'. IllepctiokoB (2007) IIPUBOAUT OLEHKU M3-
MEHEHUSI TPOJOIKUTEbHOCTA OTOIMUTEILHOTO IIe-
puona, MOJyYeHHbIE Ha OCHOBE COBPEMEHHBIX TPEH-
OB TeMrepaTypbl Bo3ayxa. COrlacHO 3TUM pe3yJibTa-
TaM, 3a MOCJEAHUE TPU ACCATUIETUS B OOJBIIMHCTBE
paitoHoB Poccum OH yMEHBINWICS B CpemHeM Ha 5%
(puc. 2.2.3). 3a 9TOT Xe Iepuoj MHIAEKC MoTpedJe-
HUS TOIUIMBAa YMEHBIIWICS B IOXHBIX perrnoHax Poc-
cuM 1pubaus3uTeapbHo Ha 10%, B OCTalIbHOM 4acTH —
Ha 5-8% (puc. 2.2.4).

2.2.2. Mexanuueckue 6o3deiicmeuss Ha 30aHus
U COOpydHCeHUs

B mociennue roapl HabMIOOACTCSI TIPOTPECCUPYIO-
miee paspylieHue 3[aHMil, KOTOPOE YaCTUYHO CBsi3a-
HO C U3MEHEHMEM KJIMMAara U BOOOIE ¢ HEJOCTaTOu-
HO KaYeCTBEHHBIM YUETOM KIMMATUIECKUX (PaKTOpOB
P WX TPOCKTUPOBAHUU U IKCILIyaTaIlUH.

Panubiie ocobGeHHO pa3pylIUTEIbHBIMUA CUUTA-
JINCh BETPOBBIE U TOJIOJIETHO-BETPOBBIE HATPY3KH,
KOTOpBIE BCETIa OKa3bIBalM OOJIBIIIOE BIMSHUE Ha
paboTy BO3MYIIHBIX JIMHUU CBSI3W U 3JIeKTpoIiepenad.
OTnoxeHue Jipa Ha MPOBOJAX CO3AAET [OTMOTHU-
TEJIPHYIO BECOBYIO HArpy3Ky, YBEJIMUMBaeT WX Tapyc-
HOCTh W BUOpAIMIO, BBHI3BIBACT CKpydUBaHUE. IDTO
MOXeT TIPUBOIUTH K OOPBIBY IIPOBONOB, pa3pylile-
HUWIO JIMHUU W TIepepbhlBaM B 3JIEKTPOCHAOXEHUU
OoJIBIIMX pPaliOHOB. YBEJIMYEHUE MPEACTbHO HOITyC-
TAMOU TOJIOJIGTHON HATPy3KU TpPEOyeT YTsDKeJIeHUs



