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IMpeaucaoBue

Hauunass ¢ cepeaunst 1970-x romoB cpenHsst
TeMIiepaTypa MPU3EMHOTO BO3AyXa Ha TEPPUTOPUU
Poccuiickoit denepaniyl MOBHIIIAETCS CO CPEIHEN CKO-
pocteio 0.43°C 3a gecsTuiietue, 4To Oojiee 4eM B JBa
C TOJOBMHOM pa3a MPEBBIIIAET CKOPOCTh TIO0ATBHO-
ro norerieHus. OCOOEHHO 3HAUYUTENbHBIE M3MEHEHHS
KITuMara HaOMIOMaroTcss B APKTUKE U CyOapKTHUECKOM
30HE MHOTOJIETHEW MEP3JIOTHI.

[Ipoucxonsuue U3MeHEeHUs1 KiIMMara He MOTYT HE
BBI3BIBATh CEPHE3HON 03a00YEHHOCTH, MOCKOIBKY HX
BIIUSIHUE HA TIPUPOJIHBIE M XO35HCTBEHHBIE CUCTEMBI, Ha
HACeJIeHHe CTAaHOBUTCS Bce Oosee 3aMeTHhIM. Ha MexTyHapoqHOM YpOBHE IIMPOKO MpPHU3HAETCs] HE0OXO-
JTUMOCTh CKOpeHIero nmpuHsATHs dPQGEKTUBHBIX MEp [0 CHUKCHHUIO YPOBHS BO3ICHCTBHSI YKOHOMHYECKOM
JIeATEIbHOCTU YEJIOBEYECTBA HA KIMMATHYECKYI0 CUCTEMY 3EMJIM M IO aIallTallMK K KIMMATUYECKUM H3Me-
HEHUSAM. YKa3aHHbIE MEpHI SABJIAIOTCS MPEIMETOM MEXKIYHAPOIHBIX COIVIAIIEHUH, Ipexie Bcero PamMouHoi
kouBeHmu OOH 00 uzmenenun kimmara (PKUK OOH).

Pa3paboTka u mpaktuyeckas peanuszaiys dTHX, 3a4acTyl0 JOPOTOCTOSIIUX U Jake OOJIE3HEHHBIX IS
HAI[MOHAJILHBIX YKOHOMUK, MEP JOJKHBI OCHOBBIBATHCS HA Pe3yNbTaTax 00bEKTUBHBIX HAyYHBIX UCCIIEOBA-
HUH, CKPYIyJIC3HON M B3BEHICHHON WH(OpPMAIUH, TIIATEIHHOTO aHAN3a JaHHBIX HAOTIONCHUH, ITOTy9ICH-
HBIX C IIOMOILBIO B [IEPBYIO OYEPE/Ib TOCYIAPCTBEHHBIX CETEN MOHUTOpPUHTIA Kiaumara. C Lesblo peryisipHoi
MOJITOTOBKH OOOOIICHHBIX HAYYHBIX JOKIAZ0B O COCTOSHUU JeNl B 00JaCTH MCCIE0BaHUS KIIMMaTa, OPUEH-
TUPOBAHHBIX HA IMIUPOKHE CIIOM OOIIECTBEHHOCTH U MOJUTHKOB, IPUHUMAIOIINX PEIICHUS], HA MK TyHapO/I-
HOM ypoBHeE B 1988 1. Obu1a co3nana MexIpaBUTENbCTBEHHAS TPYIINA SKCIIEPTOB MO0 U3MEHEHUIO KInuMara
(MI'OUK).

MI'DUK omy0GnukoBana 4eThIpe OIEHOYHBIX JOKJIa/Na, B CTAJMM 3aBEPIICHUS HAXOMUTCS TSATBIA J10-
kiaa. Kak nmpaBwiio, “Ha medax” ouepegHoro jokiana MI'DUK rorosarcsi pernoHajibHbIe M HAlIMOHAb-
HbIE OLEHOYHBIE JOKIaAbl, AeTanusupyromue BbiBoabl MI'DOUK nisi cOOTBETCTBYIOMIUX TEPPUTOPUIM UK
crpad. Pocculickas @enepanns Takke akTUBHO y4acTBYeT B 3To# aesaresnbHocTU. B 2008 1. Pocrunpomerom
MIPU y4acTUU crenuanuctoB Poccuiickoil akaieMun HayK U BBICIINUX Y4eOHBIX 3aBeJIeHUI ObLT OMyOIMKOBaH
nepBblid “OLIEHOYHBIN JOKIaJ 00 M3MEHEHHUSX KIMMara M UX TOCIEACTBHIX Ha Tepputopun Poccuiickoit
Deneparuu” . OH (PaKTHUECKH TOCIYKUI HAydyHOM ocHOBOM Kiumarmueckoil nokTpuHbl Poccuiickoit
®enepanuu, yreepxaeHHou [Ipesunentom Poccuiickoit ®eneparuu 17 aexadpst 2009 ., — monutuueckon
JIeKJIapaluy, 3aaBUIeil BEKTOP pa3BUTUSI HOPMATUBHO-IPABOBbIX, SKOHOMUYECKUX U MHBIX HHCTPYMEHTOB,
MPU3BAHHBIX 00ECIIEUUTH 3AIIUIIEHHOCTh TOCYAapCTBA, SKOHOMUKU U O0IIECTBa OT HEOIArOMPHUATHBIX TO-
CJIEICTBUI M3MEHEHMsI KJMMaTa M CO3/1aTh MPEANOCHUIKN sl 3((HEKTUBHOTO MCIOIB30BaHMS TOTCHIIMAJIA
OJaronpusATHBIX MOCJIEACTBUI N3MEHEHHs Kiumara. HermocpeacTBeHHBIM U O€30TIaraTesIbHbIM CIECTBUEM
npuHATHA KiimMaTtndeckoi JOKTpUHBI cTajla MOATOTOBKA KOMIUIEKCHOTO IulaHa ee peanusauuu (2011 ). Ha
€ro OCHOBE JIOJDKHBI OBITh pa3paboTaHbl Oosee AeTanu3upoBaHHbIC (eepaibHbIe, PErHOHAIBHBIE U OTPaC-
JIeBbIE IPOrPAMMBI U IIJIaHbI JEHCTBUIA.

* OUeHOYHBIN HOKIan 00 M3MCHEHUIX KJIMMaTa M UX MOCIEACTBUAX Ha Tepputopun Poccuiickoit @enepanmm. B 2-x Tomax, M.,

Pocrunpomer, 2008, 230+291 c.
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Co Bpemenu nmyOnukanuu Pocruapomerom nepBoro OLEHOYHOIo J0K/IaJa MPOLUIO ECTh JeT. 3a 3TO
BpeMs CYIIECTBEHHO OOHOBWIIMCH U MOMOJHWINCH 0a3bl KIMMAaTHYECKUX JaHHBIX, TPOJOKAINA COBEPIICH-
CTBOBATBCS CJIIOKHBIE (PU3UKO-MaTeMaTHUYECKUE MOJIETH KIMMaTHYE€CKON CUCTEMbI 3€MJIH, BBIIIJIO MHOTO Ha-
YUHBIX IyOJIUKalMi 1Mo nmpodieMam n3MeHeHus knuMara. KpoMe nmocTeneHHoro ycuaeHus NposiBICHUN n3-
MEHEHUS KJIuMaTa (HalpuMep, HEYKJIOHHOTO YMEHBIIECHHUS IUIOMAAN apKTUYECKHX JIbJ0B), 32 3TO BpEMs Ha
TeppuTopuu Poccnn oTMe4anucy M KpynHbIE MOTOJHO-KIMMAaTHYECKUE aHOMAJIMK, TAKME KAK BOJHA JKapbl
nerom 2010 r. Ha EBponeiickoii yactu Poccun u HaBogHeHue Ha p. AMyp B 2013 . CoObITHS TaKoTro MacIiTa-
0a TpeOyIoT “KIMMaTUYECKOTO OCMBICIIEHHS ', TIOCKOJIBKY CBUIETEIBCTBYIOT 00 YBEITMUEHUH KITMMATHIECKUX
yIpo3, KOTOpBIE YK€ B HEJAJIEKOM OyIyIleM MOT'YT IPUBECTH K CYIIECTBEHHOMY YBEJIMYEHUIO 3KOHOMMYE-
CKHUX U JIIOJICKUX TOTEPh, €CIIU HE OyAyT MPUHUMATHCS MEPHI 110 alalTalliy OTpacieil 5JKOHOMHUKH U Teppu-
TOpUI K U3MEHEHUSM KJIMMara.

Krmumarnyeckast mpoOnemarnka ocTaeTcs Takke B IEHTPE MEXKIyHapoaHOW moBecTku mHs. B 2012 T
3aKOHYMJICS NEpBBINA nepuos AeicTBUs KMOTCKOro mpoToKona, ¥ TeNeph CTpaHbl CTPEMSATCS 1OCTHYb HOBO-
ro TII00ATBHOTO FOPUANYECKH 00SI3BIBAIONIETO, O0JIee COBEPIICHHOTO M CIIPABEUIMBOTO cornameHus. Kpome
TOTO, MOJ 3rujoi BceMupHONW MeTeoposorMueckol OpraHu3alMM pOIWIach HOBas KpyNHOMAacIuTaOHas
MeXIyHapoIHas MHUIMaTuBa — [ mobanpHas paMouHasi OCHOBa KiuMmarudeckoro oociyxuanus (I'POKO),
OpUEHTHpPOBaHHasl Ha MHPOpPMAIMOHHOE o0ecreueHue 3a1ad aJanTaluyd K IPOUCXOISAIIUM U 0XKHUJIaeMbIM
WU3MEHEHUSIM KJIMMara.

B stux ycnosusix Pocrugpomer nmpeanpuHsi1 noarotoBky “Broporo oneHouHoro nokinana Pocrunpomera
00 MU3MEHEHMSIX KJIMMaTa U UX MOCJeNCTBUsAX Ha Tepputopun Poccuiickoit denepanun™. B aBTopckuil kom-
JIEKTUB BOLIUIM BEYILME CIIEIUAINCTHI HAyYHO-UCCIIEN0BATEIbCKUX HHCTUTYTOB Pocruapomera, Poccuiickoit
aKaJieMU HayK M BBICIIMX y4eOHBIX 3aBefieHui. [1onb3ysach MMEroImencs: BO3MOKHOCTBIO, X049y UCKPEHHE
1no01arogapuTh BCEX YYaCTHUKOB 3TOT0 KOJJIEKTHBA 32 MHOTOJIETHIOIO TUIOZOTBOPHYIO U JAPYXKHYIO paboTy,
IIPOXO/IMBIIYIO B TBOPUECKOH 0OOCTAaHOBKE B3aUMOIIOHUMAHMS U CO3UIaHUS HA CTHIKE MHOTMX HAYYHBIX JHC-
LUIUIMH.

[Tono6HO mepBomy O1ieHOYHOMY JOKJIaay, HOBBIN JOKIaa PocruapoMera 0OCHOBBIBAETCS Ha MaTepHraiax
PELIeH3UPYEMBIX HAYYHBIX MEPUOANYECKUX U MPOJOIDKAIOIINXCSA U3/IaHUH, HaydHbIX MOHOTrpaduii, cOopHu-
KOB TPY/IOB HAyYHBIX KOH(DEPEHLINH U CTICIIMATBHBIX HAYYHBIX JTOKJI0B, ITyOIUKAIUS KOTOPBIX OCYIECTBIIS-
JIach IO PEIICHUI0 HAYyYHBIX PEIAKIIMOHHBIX COBETOB M KOJUIETMH. B IOKIIane NCIoIb30BaHbl JaHHBIE TOCY-
JTapCTBEHHOM HalmonaTenbHOl ceTd Pocruipomera, a Takke HaydHBIX IPOEKTOB, BHITOIHAEMBIX B paMKax
Pa3HbIX MEXIYHAPOIHBIX U POCCUICKUX MPOTrPaMM UCCIIEI0OBAHUM.

Hacrosimee O6mee pestome “BTtoporo ornenounoro mokiaga Pocruapomera o0 M3MEHEHUSX KIMMa-
Ta M WX MOCIEACTBUAX Ha Tepputopun Poccuiickoit @enepanun’ sBisercs opuuuanbHON myOnukanuen
Pocrunpomera, npeaHa3HaueHHOW Tpexkae Bcero i (elepalbHBIX W PETHOHAIBHBIX OPraHOB TOCynIap-
CTBEHHOM BJIACTH, KOTOPBIE BbIPAaOATHIBAIOT M PEATU3YIOT IOJIUTUKY CTPaHbl B 00IAaCTH KIMMaTa B COOTBET-
ctBuM ¢ Knumarunueckoit noxkrpuHoit Poccuiickoii deneparnuu, B TOM 4KCIiIE IPU INIAHUPOBAHUN KOHKPETHBIX
Mep I10 Pa3BUTHIO OTPACIICi SKOHOMUKH U MPHU MOATOTOBKE MPOTrpaMM YCTOMYUBOTO Pa3BUTHS TEPPUTOPUI U
peruonoB Poccuiickoit @enepannu. Jlokiaaa MOXKeT ObITh UCIIOIB30BaH HAyYHBIMHU YUPEKACHUSAMHU U y4eo-
HBIMU 3aBefieHusIMH. OH NpeaHa3zHa4deH Takxke Ui IpOoPeCcCHOHATBHBIX aHAIUTUKOB U MPAKTHKOB, CIEIH-
ANMM3UPYIOLIMXCS B 00JaCTH KJIMMaTa U CMEKHBIX IPOOJIeM, B TOM YHCIIE MPEACTABISIONUX O13HEC-co0011Ie-
CTBO U PO UIIbHBIE HENIPABUTEIbCTBEHHBIC OPraHU3ALIMH, a TAKXKE JUIs IIUPOKON HaydHOH 00I11eCTBEHHOCTH
U BCEX, KTO HHTEpPECYyeTCs MpodieMaMy KJIMMaTHUECKUX U3MEHEHHH.

PykoBonurens Pocrugpomera A. B. ®ponos




Pasgen 1. HABJIFOJAEMBIE
N3MEHEHUSA KIIMMATA

HapHI/IKOBbIe ra3bl, a3p030Ji1 1 KJInMMarT

TenneHnu W3MEHEHUH cocTaBa arMocdepsl,
HUCTOYHHUKH SMHUCCUU U 3()(PEKT OCHOBHBIX OJNTO-
KUBYIINX TApPHUKOBBIX Ta30B HE MpeTeprieian 0oib-
IIMX W3MEHEHWH TMocje BBIXOAAa B CBET IEPBOTO
“One”HoyHoro nokiaaza o0 W3MEHEHUSAX KimMara
U WX TOCIEACTBUSIX Ha Tepputropuu Poccuiickoit
®denepanun” (O] PD-1, 2008). B To ke Bpems Cy-
HIECTBEHHO pPaCHIMPUINCh CBefeHHsl 00 armocdep-
HBIX IUKJIaX KOPOTKOKUBYIIUX (haKTOPOB, BO3IEH-
CTBYIOILIMX HA PaJMALIMOHHBIN PEXKUM U Ha KJIMMAaTH-
YeCKHe XapaKTePUCTHUKH, IPE¥kKIE BCEro, adpo3oiisi B
BUJIE TaK HA3BIBAEMOTO YEPHOTO YIJIEpOo/ia, BIUSHUE
KOTOPOTO Ha KJIMMAaT MPaKTUYECKH He ObUIO OcBellle-
HO B O PD-1.

MupoBasi ceTh MOHUTOPUHTA TAPHUKOBBIX T'a30B
3a nepuoj nocie 2007 r. mpogosKaia pa3BUBATHCS U
COBEPIICHCTBOBATHCS: YBEIUYUIOCH YUCIIO CTAHIIUI
Y UCTIOJIb3YEMBIX Ha HUX aHAJIMTUYECKUX CUCTEM Ha-
OJIFOCHU.

Huoxcuo yenepooa (CO,) 3a nepuoo 2007—2012 ze.
[moGanpHast cpemHeronoBasi KOHIIEHTpAIUs CO,, mo
JIaHHBIM IecTu ctaHuuid Mmonutopunra CIIA, yse-
aruunacek ¢ 382.7 mo 392.5 maH ! npu cyIecTBeH-
HOM yBenu4eHuH BbIOpocoB B Kurae u Muguu. (B
2013 r. mobabHast CpeTHEro10Bast KOHIIEHTPAITHS CO,

B armocdepe cocraBmwia 395.3 miH ') DTH OLCHKH
COMIACYIOTCS C IAHHBIMU POCCUMCKUX CTAaHUUU (HA-
npumep, puc. OP1.1). AHTponoreHHas IpOMBbILUIEH-
Has rnobanbHas smuccus CO, ¢ 2002 mo 2011 1. yse-
mmaunack ¢ 8.3 £ 0.7 10 9.4 + 0.8 mapa. T C/rox, a ot
3emutenionb3oBanus eme Ha 0.9 £ 0.8 mupa. T C/ron.

Meman (CH,). CpennenobanbHasi KOHIEHTpaLHs
CH, B mpusemnom Bosayxe B 2011 . cocraBuna 1813
MiIpa ', ona yBenmuumBaercs Ha 100 mupa! mpu mepe-
XOJIE OT IOKHBIX MOJISIPHBIX IIUPOT K CEBEPHBIM. ITO
cBsazano ¢ smuccuedt CH, 3 ceBepHbIX 6OJIOT M Mep3-
JIBIX TPYHTOB U C BO3MOXKHOM €r0 SMUCCHEH 13 Ta30BbIX
ruaparoB Ha menbde. [T1odanpHbIe ecTeCTBEeHHbBIE UC-
TOYHHMKU METaHa B arMoc(epe OleHUBaoTCs B 220—
470 man. T CH,; K 9TOMY Ha/10 JI00ABHUTH IJIOXO YUHUTHI-
BaeMbIe YTEUKH NP TOOBIYE YISl U TIPUPOIHOTO rasa.

Ha 3HauntenpHyo poib B U3MEHEHUAX KiMMara
B TIOCJIEZIHUE TOJbI MPETEHIYIOT a’pO30Jid — IIpe-
/1€ BCEro IMONIOIIAIOINN COJHEUHYIO pagualiiio
yepHsli ymepoa. 1o pagnanmoHHOMY BO3/IE€MCTBUIO
OH 3aHMMaeT BTopoe MecTo Benen 3a CO,, HO OLEHKH
BBITIOJTHEHBI C OOJBIION 0 HEOMpPeaeIeHHOCTH
u norpemHocTeil. CpaBHEHUE PE3yJIbTaTOB MOJEIb-
HBIX PacueTOB C U3MEPEHHBIM COJIEPKaHUEM YEPHO-
ro ymiepoja B BO31yXe (Kak B BBICOKMX CEBEPHBIX,
TaK U B CPETHUX U TPOIUUYECKUX MIUPOTAX) MOKa3a-
JI0 B psiie COy4yaeB 3HAYUTENbHOE (B HECKOJIBKO pa3)
3aBBILIEHUE MOJIETIbHBIX OLIEHOK OTHOCUTENILHO J1aH-
HBIX U3MEPECHUM.
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Puc. OP1.1. [laHHble exeHeaenbHbix ndmepeHunin koHueHTpauun CO, Ha ctaHumm Hosbil MopT 3a nepuop ¢ 2004
no 2013 r. KpacHbIM LIBETOM N300paxeH PacCHUTaHHbIN CE30HHbIV X0, koHUeHTpaumn CO,,.
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OSSR PESIONE

Temneparypa npu3eMHOro BO31yXxa

OcCHOBHOW 0COOCHHOCTBIO COBPEMEHHBIX H3Me-
HEHUH I7100aJbHOTO KIMMara SIBISETCA IT100aIbHOE
nmoTeruieHne koHa XX B. — Havana XXI B. (Hauu-
Hasi CO BTOPOM mojoBUHBI 1970-X TOMOB), a OCHOB-
HBIM HHIMKAaTOPOM — TIIOOanbHas, T. €. OCPEIHEH-
Has MO BCEMY 3€MHOMY IIIapy, MPHUIOBEPXHOCTHAs
temneparypa. Ilo naHHbIM HaOmIOnEHUH, cpenHss
CKOPOCTbH MOTEIJICHUS JUI 36MHOT'O I11apa COCTaBIISIET
0.166°C/10 ner3a 1976—2012rr. 1 0.075°C/10 net 3a
1901—2012 . B mocnennee 10-1eTre Hadmromaercs

ornpezieNieHHOe 3aMeieHue (ray3a) ro0aibHOro mo-
TEIUICHHS: TI00aTbHASI TeMIIepaTypa Koieonercs Ha
YpOBHE JOCTUTHYTBHIX BBICOKMX 3Ha4eHHH. OgHaKO
Hauano XXI B. (B cpeHeM 10 3eMHOMY IIapy) OcTa-
€TCSl CaMbIM TEIUIbIM 12-JIeTeM 3a Nepruoa UHCTPY-
MEHTAJIbHBIX HAOIIOICHUN.

Bo BpemeHHOM psifie CpeTHETOIOBBIX AHOMAJIHI
TEMIIepaTypbl MPU3EMHOTO BO3yXa, OCPEIHEHHBIX
no teppuropun Poccun (puc. OP1.2), kak u B mo-
OanbHBIX BPEMEHHBIX pssax, nepuoi nocie 1976 r.
XapakTepu3yeTcsi Hanboiee HHTEHCUBHBIM MTOTEILIe-
HueM (tabmn. OP1.1, puc. OP1.3).

Taonuuya OPI1.1. CpasnumenvHuvle oyeHKU cpeonel CKOpoCcmu nomenienusi npusemMHo2o kaumama Poccuu

3a 1976—2006 u 1976—2012 ze.

Cezon 1976—2006 rr. 1976—2012 rr.
b a, % b a, %
Ton 0.43 0.2 0.43 0.0
3uma 0.35 28.1 0.18 40.4
Becna 0.52 1.4 0.56 0.0
Jleto 0.41 0.0 0.44 0.0
Ocenb 0.43 5.6 0.54 0.1
Ipumeuanue. b — xod>puument nmuneiinoro Tpenaa (°C/10 ner); o) — KPUTHYECKUH YPOBEHb 3HAYMMOCTH.

[IpuHATO CYMTATHL OLEHKY TPEH/IA CTATUCTUYECKH 3HAYMMOM, ECITM KPUTHYECKUN YPOBEHD o < 5%.
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Puc. OP1.2. NameHeHns aHoOManui cpeaHerogoBor TemnepaTypbl MPU3eMHOro Bo3ayxa, OCPeaHEHHbIX Mo Tep-
putopum Poccuun, B TedeHure 1886—2012 rr. AHOManmm paccumTaHbl KAk OTKITIOHEHUS OT cpeaHux 3a 1961—1990 rr.
KnpHasa kprBasi NokasbIBaeT CriiaxeHHbIn xo4 tTemnepartypbl (11-neTHre ckonb3salwme cpegHme). BepTrkanbHbIMN
oTpes3kamu nokasaH 95%-Hblli JoBepuUTenbHbIM MHTepBan ons 11-neTHnx cpepHux (6e3 yyeTa owmbok NpocTpaH-
CTBEHHOI0 OCPEedHEeHNs U HapyLLeHnii ogHopoaHocTn). KpacHas nuHna — Tpexa 3a 1976—2012 rr.
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Puc. OP1.3. leorpadunyeckoe pacnpegeneHne koapduULMEHTOB IMHENHOIO TPeHaa CPEeAHEroa0BOM (a) 1 cpeaHen
Ce30HHOW Temnepartypbl (6—4) Ha TeppuTopumn Poccumn 3a 1976—2012 1r.: 6) 31Ma; B) NeTO; ) BecHa; ) oceHb. OLEeHKM
noJiy4eHbl Mo AaHHLIM HabNAeHWI Ha ceTu PocrmapomeTa (OaHHble HakonneHsl 3a nepuog, c 1886 r.; 6asa agaHHbIX Noj-

nepxmeaetca MK3).

[lo cpaBuenuto ¢ onenkamu Ol PD-1 cpennero-
JI0Basi CKOPOCTh TOTETUICHUS B TeIoM i1t Poccum He
m3menunach (0.43°C/10 ner), HO cTanu 3aMeTHEE MEX-
CE30HHBIE pa3IM4Msl TPEeHI0B. Bo Bce ce30HBI, kpome
3UMHET0, CKOPOCTh TIOTEIUICHUSI HECKOJIBKO YBEITHYH-
Jach, a 3UMOM, HAIIPOTUB, 3aMETHO YMEHBIIUIIACH (OT
0.35 10 0.18°C/10 net). B pe3ynbrare B 11eJI0M 3a TOI U
BO BCE CE30HBI, KPOME 3MMBI, JIOKAIBHBIE OIICHKH TPECH-

JIOB TIOJIOYKUTEINIbHBI TPAKTUUECKHU HA BCEW POCCUICKON
TEPPUTOPUH U B 11eJIoM 111 Poccun yBepeHHO yKasbl-
BAIOT Ha MPOJOIDKAIOIIEeCs MOTEIJICHNE (THIIoTe3a 00
OTCYTCTBUH IOTEIUICHUS] OTBEPraeTcsi Ha YPOBHE 3Ha-
yrmoctu 0.01%). C npyroit CTOpoHBI, JUI TeMIIepary-
pBI 3UMHHX CE30HOB Ha fore 3ananHoi Cubupu yxe B
TEUEHHE HECKOJIBKHX JIET OTMEYAETCs] HEKOTOpasi TeH-
neHmus kK noxonoganuto (1o —0.6°C/10 net), koTopas



OSIIES PESIONE

MOCTETIEHHO PACIpPOCTPaHsIeTCsl Ha BCIO A3HUATCKYIO
gacTb Poccun (AUP).

Takum o06pa3oM, B oTIMYUE OT IIO0ANBHOMN CH-
Tyalluu, U3MeHeHue kinMara Poccum B menom (B
CpeIHEM 3a rofl ¥ [0 TEPPUTOPHUH) CIETYET OXapak-
TEPU30BaATh KaK IPOIOJIKAIOLIEECS MTOTEINIEHUE, OT-
METHUB, YTO TEHACHLMS K 3aMEIJICHUIO MOTETJICHUS
MOKa MO JaHHBIM HAOMIONEHUN HE MPOCIIEeKUBACTCS
(o kpaiiHeit Mepe, BO BCE CE30HbI, KPOME 3UMBI).

ATmocdepHbIe 0caTKN

Tpenn ronoBbIX CyMM 0CaJKoB 3a nepuof 1976—
2012 rr. Ha GosnpIieii yacTu Tepputropuu Poccuu mo-
noxureneH. B cpeanem nmo Poccun OH cocraBisieT
0.8 mm/mecsr 3a 10 net (puc. OP1.4). Onenku Ha-
OJI0laeMbIX W3MEHEHUI OCaJKOB Ha TEPPUTOPUH
Poccun momydeHbl Ha OCHOBE ABYX pa3HBIX Mac-
cuBoB — UI'KD u ITO. JlanHble, paccuuTaHHbIE
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AHOMaTHH MECHYHBIX CYMM OCaJKOB, MM

E se1 1900 = 39.4 Mm/mecan; b= 0.8 mm/mecan 3a 10 ner; D=24%

1940 1950 1960 1970 1980 1990 2000 2010

Puc. OP1.4. CpegHerogoBble aHOMaNNMM MECSAYHbIX CYMM 0CaakoB (MM/Mecs,), OCPEAHEHHbIE MO TEPPUTOPUN
Poccuiickon ®@epepaumn, 1936—2012 rr. OueHkun nonyydeHsl no maccury UK. AHomManuun paccumTaHbl Kak OT-
KnoHeHust oT cpeaHero 3a 1961—1990 rr. (E, g, ,o,)- CrnaxeHHas kpusas nojyyeHa 11-1€THUM CKOJb3ALMM
ocpenHeHneM. JInHenHbin TpeHa, n ero 95%-Hblli OOBEPUTENbHbIN MHTEPBAs OLEHEHbl MO AaHHbIM 3a 1976—

2012 rr.; b — k0oadduumeHT perpeccuu, D — Bknag B CYMMapPHYO ANCNEPCUIO.

no maccuBy UI'KD, coxpaHsOT mpeeMCTBEHHOCTh
OLICHOK, mnpexactaBieHHblx B OJ] PD-1. Maccus
I'TO nonydyeH Ha OCHOBAaHUM CPOYHBIX JIAHHBIX 00
0CaJIkaX, CKOPPEKTHUPOBAaHHBIX C YYETOM BIHMSHHS
BceX (paKTOPOB MCKAKEHUS PE3yNbTATOB M3MEPEHUS
0CaJIKOB, B TOM YHUCJIE OCHOBHOI'O — a3pOAMHAMMYE-
ckoro. Paznuumsi cOOTBETCTBYIOIIUX TPYIIT OLEHOK
U MOPOXKJEHHBIE TUMHU Pa3INUUIMU HEOIPEIEIICH-
HOCTH KapTUHBI HAaOJI0aeMbIX U3MEHEHUN OCaJKOB
OCTAIOTCS MPEIMETOM JUCKYCCUN MEXy CIIEeLHAIIN-
ctamu. M3MeHeHus: pernoHalbHO OCPEIHEHHBIX IO-
JIOBBIX CYMM OCaJ/IKOB BO BCEX PETMOHAX, 3a UCKIIIO-
yenueM Llenrpansaoit Cubupu, ormedarorcst Ha GoHe
MHTEHCUBHBIX MEXTOJMYHBIX (MITYKTyaIHi.

OueHKM M3MEHEHHUH KOJIIMYEeCTBa OCAJKOB YYB-
CTBUTEJIbHBI K YYETYy JAOIOJHHUTENIbHBIX IOMPaBOK
(mpexne Bcero, a’poAMHAMMUYECKHMX) K HMCXOIHBIM
JTaHHBIM HM3Mepenui. 3a mepuon ¢ 1976 mo 2010 .
OLICHKA TPEHJla TOIOBBIX CYMM OCAaJIKOB C Y4ETOM
yKa3aHHBIX MONPaBOK nojoxurenbHa (0.3 Mm/Mecsiy

0 )

3a 10 mer). Ilpu 3TOM, Kak W B OIEHKax Oe3 yuera
ATUX MOMNPABOK, MAKCUMAJIbHOE CE30HHOE yBEIU4e-
HHE CYyMM OCaJIKOB IPUXOAUTCS Ha BecHyY. Ero 3Have-
Hue cocTamisgeT 1.6 mm/mecsn 3a 10 net. 3a nepuon
1936—2010 rr. orMeuaercs yBEIMUYEHUE TOJOBBIX
CyMM OCaJKOB MpaKTUYECKH Ha Bceil EBpormeiickoit
gyactu Poccun (EYP), a Ttakxke B LleHTpanbHoit
Cubupu (puc. OP1.5). B 3amannoit u Boctounoit
Cubupu, a Ttaxxe B Ilpubaiikanne, 3abaiikainbe,
[Tpuamypse u [Ipumopse mpeodnaaroT MIomaIu ¢
OTpHULIATEIBLHBIMU 3HaYEHUsAMH TpeHAoB. Jlanee Ha
BOCTOK YyBEJIMYEHHE KOJIMYECTBAa TOJOBBIX OCAJKOB
HAOTIOAeTCs JUIb MECTaMH B Y3KOW MPHOPEKHOM
nosioce Oxotckoro mops 1 Ha Caxanuue. KommuecTBo
TBEP/bIX OCAJKOB YMEHbBIIAeTCs Ha OoJbllel 4YacTu
tepputopun Poccun. KonnyecTBo ®UIKUX U CMEIIaH-
HBIX OCAJIKOB YBEJIMYMBACTCSI PAKTHUECKU TTIOBCEMECT-
HO, ocooenHo Ha EYP. ITponomkuTelbHOCTh BhIMa/Ie-
HUSI UHTEHCHUBHBIX OCAJKOB B LIEJIOM IO TEPPUTOPHUU
Poccun 3a nepuon 1976—2010 rr. yBenuuuiiach.
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Puc. OP1.5. BpemMeHHble N3MEHEHNS rOA0BOr0 KOJIMYecTBa 0CaakoB (MM 3a 75 neT) Ha TeppuTtopum Poccun 3a
nepuog ¢ 1936 no 2010 r. OueHkm nony4yeHsl No maccmpy MO. ToykamMu 0603HAYEHbI CTAHLMK, NO AAaHHLIM KOTO-

pbIX NOCTPOEHa KapTa.

CHeXHbII TOKPOB

HaunOonpiee 4uciIO CyTOK €O CHEXHBIM IIO-
KpoBOM Ha Tepputopuu Poccum HaOmiomaercst Ha
nobepekbe ceBepHbIX Mopei (6omee 250 nmueii), a
HauMEHbIIIee — Ha modepexbe Kacmmiickoro mops
(oxomo 20 mueit). Ha Gonplmeld 4acTH CTpaHBI CHET
nexut 6onee 100 mueit B roxy. CpemqHeMHOTONETHEE
MaKCHMaJbHOE HAKOILJICHUE CHEra 3a 3UMHHM nepu-
on B Poccun Habmromaetrcs Ha ceBepo-Boctoke EYP,
B 3anagHoit Cubupu u Ha Kamuarke (6omee 80 cm).

Ha 3HauurtenbHON TeppuTOopuM 3amajHoll H
Boctounoit Cubupu, Ha mnobepexbe OXOTCKOTO
Mopsi U tore JlampHero BocToka, B IIEHTpajbHBIX
u ceBepo-BocTouHbIX obOmacTsx EYP 3a mepuon
1966—2012 rr. oOHapykeHa TEHIEHIIUS yBEIUYe-
HUSI MaKCUMaJIbHOU 3a 3MMY BBICOTBI CHCXKXHOTO I10-
kpoBa (puc. OP1.6). B 1o xe Bpems B 3abaiikanbe
M3-32 COKpAIlleHHs] KOJIMYECTBA TBEPIBIX OCAJIKOB
Y 3HAUUTEIBHOTO TOBBIINICHUS TEMIEPaTyphl Bec-
HOM HAOMIOMAeTCs YMEHBIICHHE MaKCHUMAaJIbHOU
32 3UMHHH TE€PHOI BBICOTHI CHEXHOTO ITOKPOBA.
VYBenuuMBaeTCsl MAKCUMAIIbHBIN 32 3UMY 3a1iac BOJIBI
B cHere (IO JaHHBIM MapIIPYTHBIX HAOMIOMEHUI B
nosnie) Ha ceBepe Bocrouno-EBporneiickoil paBHUHBL,
B IOKHOM 4YacTH JIECHOW 30HBI 3amagHoit Cubupu u
Ha JlaneHem Boctoke. B 3anaanoit Cubupu (mo gan-
HBIM MapIIPyTHBIX HaOmofeHuil B yecy) HaOmona-
€TCsl YMEHbIIIEHHEe MaKCHUMaJbHOIO 3a 3UMY 3amaca
BOJIbI B CHEre. YMEHBIIAETCS MPOIOJIKUTEIBHOCTh
3aJIeTaHus CHEXHOTO MOKpoBa B 3amanHoit Cubupw,
Ha TaiimbIpe u BocToke fkytun. Ha ceBepo-BoCTOKe
CubupHu B ociieIHNE oIkl IPU PE3KUX MEKTOIOBBIX

KoJIeOaHUAX TPEeOoOIalaloT MO3HUE AAaThl YCTaHOB-
JIEHWS U paHHUE JaThl CX0JIa CHEXXHOTO IMOKPOBA.

Ha Gonpmieit wactu trepputopuu Poccun, 3a uc-
KitoueHneM crenHbix 30H CeBepHoro Kakaza u
3amagHoit Cubupmu, a TakkKe IOKHOW MYCCOHHOM
gactu JlaneHero BocToka, HaOmomaeTcss yMeHbIIIe-
HUE TPOIOIKUTEITFHOCTH CYIIECTBOBAHUS JICASTHON
KOPKH TIOJT CHe)KHBIM ITOKPOBOM U €€ MaKCUMAJIbHOMN
TOJIIIIMHBI.

B mociieHue 9eThIpe ASCATHICTHS, 110 TAHHBIM
CITyTHUKOBBIX HAOIOCHUH, TUTONIAAh CHEKHOTO TI0-
KpOBa B TEPEXOAHBIC CE30HBI rofla Ha TEPPUTOPUH
Poccun ymensbinaercs.

O0,1a4HOCTH U PAAMALMOHHBIH PesKUM

AHaiIu3 JaHHBIX HA3eMHBIX HAOIIONEHUN 3a Xa-
pPaKTepUCTUKAMH OOJIAYHOCTH TIOKa3all, YTO OCHOB-
HbIE TEHIEHIUM, MPOSIBUBIIMECS B KOHIE XX B.,
HAIIIK CBOE TIOATBEPkKACHUE B MOCIEIYIOIINE TOIbI.
CoxpansieTcst XOpoIIO BbIpakeHHasi TCHCHIUS yBe-
JIMYEHUS YaCTOTHI MOSBICHU KOHBEKTUBHOM 001a4-
HOCTH U 00JaKoB BepxHero sipyca. Ilpomomxkaercs
nepepacnpe/esiecHie BKIaia JTOKIEBOW O0JIA9HOCTH
pa3HBIX THUIIOB, KOTOPOE MPOSBISETCA B IMPEUMY-
IIECTBEHHOM YBEJIIMUEHUU JOJU Ky4eBO-IOXKICBBIX
obnakoB. Jlump Ha Ypasie U B MpUOpPEKHBIX parioHax
JanbHero Boctoka peructpupyercs yBeIMUEeHUE CIIOU-
cTo-noxeBoi oomaunocty B 2001—2010 rr. mo cpas-
HEHUIO C MPEAbIAYIIUM JCCATUIETHEM. YBEIHMUCHUE
o0mieil 06JaYHOCTH U YMEHBIICHHE YacTOThl 6€300-
JIAYHOM IOroAbl OTMEUAIOTCS B OCHOBHOM B BECCH-

HU U OCEHHUI NIEPUOJIBI.
( u
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Puc. OP1.6. NameHeHns MmakCMMasnbHOWM 3a 3MHWUIA Nepnog, BbICOTbI CHEXHOrO rnokposa (a; cm/10 net) n yncna
CYTOK CO CTeNeHbIO MOKPbLITUS CHErOM OKpPecTHOCTel cTaHumm 6onee 50% (6; cyt/10 net) 3a 1966—2012 rr.

C cepeaunsl 1990-x roznoB, B yCIOBHUAX OTCYT-
CTBHSI KPYITHBIX BYJIKAaHUYECKHX HM3BEPKECHUH, TEH-
JCHLUSI K YMEHBIICHUIO HHTErPajbHOM MYTHOCTH
aTrMocdepbl XOPOLIO MPOSBISETCS B LICHTPE U Ha Iore
EYP. Ha octanbHO# TEppUTOPUMN U3MEHEHHUS 3TOU BE-
JIMYUHBI HEOJTHO3HAYHBI M1 B OCHOBHOM cJ1a00 BbIpa-
xeHbl (puc. OP1.7). Ilpu aToM Ha QoHE yBeTHMUCHUS
o0I1Iero BIarocoiepkanusi arMmochepsl, CBI3aHHOTO
C TIOBBIILICHUEM TEeMIepaTyphl BO3AyXa, Ha OOJIbLICH
yacTu Tepputopun Poccun otmeuaeTcst TEeHIEHIUS K
YMEHBILIEHUIO a3p030JIbHOM COCTaBIISIOLIEH MYTHO-
CTH aTMOC(EPHI.

VYBennueHne MOCTYIUIEHUSI COJIHEYHOM paaua-
1[1M, HaOJII0aeMOe 110 HA3€MHBIM JIaHHBIM BO MHO-
I'MX PErMOHax 3€MHOTO I1apa B IIOCIIEHEE AECATHIIC-

2 )

te XX B., C pa3HOM CTENEHbIO OTYETIMBOCTH IPO-
SIBUJIOCH MPAKTUYECKHU Ha Bcell Teppuropun Poccuu.
Hsmenenus, npoucxonsaume B Hadasne X XI B., HE cTOb
KpynHoMmaciuTaOHbl U ogHo3HauHb! (puc. OP1.8). Ha
EBponeiickoii yactu Poccun, 0cOOEHHO B IIEHTpaTh-
HBIX U FOKHBIX PallOHAX, COXPAHAETCS MOJOKHUTENb-
Hasl TCHJICHIIUS, KOTOpas HAONIoMaeTCsl U Ha TEPPH-
Topuu 3apy0exxnoit EBpomnbl. Ha psine crannuii 3Ha-
YeHHs CTAOMIM3UPOBAIINCH HA OMPEICICHHOM ypPOB-
HE, XOTS M HEe JIOCTUIVIM MAKCUMAaJbHBIX 3HAUECHHI,
HabmonaeMeix B 1960-x ronax. B HekoTopbIX peru-
oHax Azuarckoi yactu Poccuu Bo300HOBMIIACH TEH-
JICHIIUS K YMEHBIICHHUIO TPSIMOM U CYMMapHOU pajau-
aruu. Hambonee sipko 310 mposiBisiercss B CpemHeit
Cubupu.
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Puc. OP1.7. CpegHue rofioBble 3Ha4eH1s MHTErpasibHoM MyTHOCTV aTMocdepb! T, (KpacHbIe IMHMUM) 1 a8P030J1b-
HOW onTu4yeckol TonwuHbl AOT (cuHMe nnHUK), ocpeadHeHHble no Tepputopun EYP (a) n 3anagHoi Cnbupn (6).
MpsamMble — NMHENHbIE TPEHAObI.

Puc. OP1.8. MameHeHue noToka (BT/M? 3a 10 neT) npsamoi 1 cymmapHO paanauumn (B cpegHem 3a roq), npuxoas-
LLEeN K 3eMHOM NOBEPXHOCTU, Ha pa3HbIX BDEMEHHbIX MHTepBanax: a) npsamas paanaums, 1961—1985rr.; 6) npamas
paguauusa, 1986—2010 rr.; B) cymmapHas paanaums, 1961—1985 rr.; r) cymmapHas paguauus, 1986—2010 rr.

ATMochepHas UMPKYJISALUA sIMH TEMIIepaTypsl BO3Ayxa Ha tepputopun Poccun

U3 kpynnomacumabnuix yupkyisyuonmvix cucmey  ToCHCC APYTHX CBIAH HHICKC AK.

HauOONBININK WHTEpeC I Kiumara Poccuu mpen- Huxnoner CeepHOro nomyimapus GopMUpyrOTCs
CTaBISIIOT ceBepoamtanTrueckoe koiedbanune (CAK),

BOJIM3M BOCTOUHBIX ToOepexknit Azun u CeBepHOU
apkrudeckoe koiedanne (AK) u BOCTOUHO-aTIaHTH- AMEPUKH, B TEYECHHE CBOETO pPasBUTHs IEpEMe-
yeckoe konebanne (BAK), U3 KOTOpBIX C aHOMalNU- LIAIOTCA K CEBEPO-BOCTOKY M 3allOIHSIOTCS OKOJIO
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AJSICKUHCKOTO 3a1MBa. BhisgBrieHa TecHash KOppes-
U MEXIy MOBTOPSEMOCTBIO ATIAHTUYECKUX IIH-
kioHoB U uHJekcoM CAK. Jlns BHeTponuuyeckux
LIMKJIOHOB TI0Ka3aHO OIIPEJEICHHOE IPEBBIILICHUE
quclia JETHUX IIUKJIOHOB HaJ 3UMHUMU. Bpewms cy-
LIECTBOBAHUS IIMKJIOHOB B CPEJHEM He Oojee Tpex
nHeil. CpenHuii paguyc UKIOHOB cocTaBisieT 200—
300 xm Hag KoHTHHEHTAMHA 1 O00stee 900 KM HaJr OKeaHa-
MHU. /17151 3MMHUX CE30HOB B TE€UEHUE BTOPOI TIOJIOBUHBI
XX B. B CeBepHoii AMmepuke, CeBepHON ATIIaHTHKE
u 3ananHoit EBpore xapakrepHo ocinabieHue [UKIo-
HUYECKON aKTUBHOCTHU U, HATIPOTHB, YCUJICHUE aHTH-
IUKIOHMYHOCTU. OOHApy)KeHO TaK)Ke yMEHbILECHHUE
MIOBTOPSIEMOCTH LIUKJIOHOB HaJ YEepHBIM MOpEM U €€
yBEIMUYEHUE B APKTHUKE.

OCHOBHOM TEHJICHIIUEW B U3MEHEHUU CKOPOCMU
npuzemuozo eempa B teuenue 1936—2006 rr. Obu10
€€ yMEHBIIEHUE ITOYTH Ha Bcer Tepputopuu Poccun
(ocobenno nHa EYP, rie yMeHbIIeHHE TOCTUTAIO B
cpennem 0.3—0.6 m/c 3a 10 ner) npu yBeIuyeHUU
MOBTOPSIEMOCTH claboro Berpa (10 3 M/C) U yMEHb-
IIEHUU MOBTOPSIEMOCTH Oosee cuiabHOro (6—7 m/c

u Oonee). AHaIM3 PsAZOB CKOPOCTH BETpa IO JIaH-
HeIM 1457 meteoponornueckux cranuuii Poccun 3a
1977—2011 rr. mokasai, 4To Ha OOJBIIEH YaCTH Tep-
putopun Poccun (ocobenno na EUP u B 3amagHoit
Cubupu) CKOpOCTh BETpa MPOJOIKAET YMEHBIIATh-
cs1, 0coOeHHO 3uMoii 1 BecHoi (puc. OP1.9). Orta ten-
JICHIIMS COMIACYETCs C YMEHBILIEHUEM CKOPOCTH IIPH-
3€MHOI'0 BETPa Ha BCEX KOHTUHEHTAX 36MHOIO LIapa.
HckimtoueHneM sIBISIOTCS BBICOKHE LIUPOTHI 00OHX
nonymapuii (Beie 75°), TA€, HAMPOTHUB, CKOPOCTH
IIPU3EMHOTO BETPA YBEIMUYMBAETCS. YBEINYUBACTCS
CKOpOCTb BeTpa M Haj okeaHamu. [lo maHHBIM pe-
aHanmu3a OOHAPYKEHO YBEIMYEHHUE YHUCIA ITOPMO-
BbIX BeTpoB B LlenTpasbHoill, CeBepHOU U 3ananHoil
EBporne, a Taxxe Haj akBaropusiMu CeBepHOro u
bantuiickoro Mopei.

C 6noxupyrowumu ammocgheprvimu aHMUyUKIo-
Havu (OJOKUHTaMu1) CBSI3aHbI 3HAYUTENILHBIC KITMMaTH-
YECKUE aHOMAJIUU — 3KCTPEMaJIbHbIE MOPO3bl 3UMOU
U 3acyxu jetoM. PopmHpoBaHHEe ONOKUPYIOIIUX CH-
Tyallli IPOUCXOIUT B OCHOBHOM HaJl ATIIaHTUYECKUM
OKeaHOM U EBpa3wiiCKuM KOHTHHEHTOM, TJie HaOIo-
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Puc. OP1.9. PacnpeneneHne nokanbHbIX KO3OPUULNEHTOB JIMHEMHOro TPeHaa CKOPOCTM MPU3EMHOro BeTpa
(m/c 3a 10 net) Ha TeppuTopun Poccun 3a nepuog, 1977—2011 rr. 3umon (a), BecHoi (6), neToM (B) U OCEeHbIO ().
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naetrcst 73% ux obmiero yucina. [IponomKuTenbHOCTh
OJIOKUPYIOIIMX CUTYaIMii cocTaBisieT 10 S0—60 cy-
TOK. OTpeessionyio poiib B TOZ0BOM X0/I€ Yncia 0110-
KHHIOB B ATJIAHTHKO-EBpOMENCKOM CEKTOpe HUrparoT
3umMHHe OnokuHru (42%), Torna kak B EBpormeiicko-
Asmnarckom cektope (Poccust) — nernue. Ilokazano
TaKXke, YTO MOBTOPSAEMOCTh CITyyaeB OOKHPOBAHUS U
WX UHTEHCUBHOCTH O0JIbIlIe B Tieprosl Jla-Hunbs.

Onu3oapl OIIOKUPOBAaHUS CBSI3aHBI C MEPHUANO-
HaJIbHBIMU (hOpMaMU IUPKYIALNH, TTOBTOPSIEMOCTh
KOTOPBIX B IOCJIEAHHUE TOJbl YBEIMUMBAETCS, KaK U
MIOBTOPSIEMOCTh OJOKHPYIOIIMX MpoleccoB. BuiBog
00 yBEJIMYEHUU MOBTOPSIEMOCTH MEPUAMOHATBHBIX
(bopM HUPKYISAIUH TOTYYEH TaKKe C UCTIOIb30BaHH-
€M BU3VAILHBIX MUNU3AYULL AMMOCHEPHbIX npoyec-
co6 B CeBEpHOM MOIYIIAPUH.

BKCTpeMaJIbHOCTb RJIMMaTa

3KCTp€MaJ'II)HI)IC SABJICHUA ITOT'OAbI (HaBOI[HeHI/Ifl,
yparasbl, 3aCyXd M T.]I.) BbI3bIBAIOT IIOBBILICHHbIN
HMHTEPEC M3-3a HETaTMBHOIO M BO MHOTHX Cllyda-
X KaTacTpOPUIECKOTO XapakKTepa BO3JACUCTBUS Ha
MIPUPOJHBIE U TEXHOTEHHBIE CUCTeMbl. BciencTBue
HaOJIOMArOIErocs mI00ajJbHOr0 IOTEIUIEHUSI BO3-
MOXHBI UBMCHCHUS YaCTOThBI U (I/IJII/I) HNHTCHCHUBHO-
CTH HEKOTOPBIX DKCTPEMabHBIX SBICHHUH, MpUYEM
CPaBHHTEJIHHO HEOOJBIIUE IO BEJIUYMHE HW3MEHE-
HUs CPEJHUX 3HAYEHWM MOTYT IPHUBOJUTH K 3HAYU-

OBUIEE PESIONE

TEJIbHBIM H3MEHEHUSIM CTATUCTUKU HSKCTPEMYMOB.
['eorpaduuecku 5Tu U3MEHEHUsI MOTYT OBITh BEChbMa
HEOJHOPOJHBI BCIIEACTBUE HEOJHOPOJHOCTH H3Me-
HEHUH aTMOC(epHON NHPKYISALUU €CTECTBEHHOTO
IIPOUCXOXKACHNUS WM CBA3aHHBIX C aHTPOIOTEHHbI-
MU H3MEHEHUsSMHU KinMata. [losToMy BaXHO BBbI-
JIeJTUTh OCHOBHBIE Teorpaduyeckue OCOOCHHOCTH
BPEMEHHBIX U3MEHEHUH PA3HBIX XapaKTEPUCTUK IKC-
TpeMaJbHOCTU Kiumara. Huke nmpuBeneHa KpaTkas
CBOJIKA M3MEHEHUH, HAOIIOMABIINXCSA B CTATUCTHKE
AKCTPEMAJIbHBIX SIBJICHUI MOTO/bl HAa TEPPUTOPUU
Poccnn B nocneanue necaTuieTys.

Temnepamypa 6o030yxa (puc. OP1.10). T'omossie
MHUHUMYMBbI 1 MAKCUMYMBI TEMIIEPATypbl BO3IyXa yBe-
JMYMBAIOTCS Ha OoMblleil yactu Teppuropuu Poccuu;
MaKCHMYyM IOBBbIIICHNS — Ha 3anane EYP. Yeunenue
Mopo30B otmeuaeTcsi B CeBepo-KaBkasckoMm e-
JIepalbHOM OKpyre, Ha fore 3amaaHod Cubupu u
3abaiikaibsi; yMEHbIICHHE TOIOBBIX MAKCUMYMOB — Ha
OxnoMm VYpaine, B Cubupu u Ha JlansHem BocTtoke.
AHAJIOTUYHO H3MEHSIOTCS CE30HHble SKCMpemyMbl
(5-# mpolEeHTHUIbL 3UMHEH BBIOOPKH U 95-1 mporieH-
TWIb JeTHel). Bo Bce ce30HBI mpeobianaer yBenu-
YEHHE YUCIIA CYyTOK C aHOMAJIBHO BBICOKO TeMIEpa-
Typoi Bo3ayxa (HauOosee 3ameTHoe JietoM Ha AYP)
Y YMEHBIIIEHHE YHCIIa CYyTOK C SKCTPEMAIIbHO HU3KOM
HOYHOM TemIepaTypoi Bo3ayxa. CyMMapHO€ 4uCIIO
JHE ¢ MOPO30M yOBbIBaeT B LIEJIOM 3a IOJ U B Iepe-
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Puc. OP1.10. ViameHeHvs npoueHTunei Py, (a, 6) v P, (B, ) HOPMUPOBaHHOM aHOMasIMm TemnepaTypbl 3MMON (&, B) 1
netom (6, r) (nMHenHbIv Tpeng 3a 1976—2009 rr.). AHoOManm paccHmMTaHbl OTHOCUTESNIbHO FOA0BOro xoaa 3a 1976—
2009 rr. War naonuHumin: 0.005 rog". XXenTbiM LBETOM BblAeNEHbI CTAHUNK, FAe TPeHn, 3Ha4UM Ha ypoBHe 5%.
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XOJIHBIE CE€30HBI TOYTH MTOBCEMECTHO, OCOOCHHO OCe-
Hbl0. YHCTO 601K drcapvi, UX TPONOIKUTETBHOCTD
Y MHTEHCUBHOCTD B 3arajHoil yactu Poccun Bo Bce
CE30HbI UMEIOT MOJIOKUTEIbHYI0 TEHICHIUIO, a aHa-
JIOTUYHBIE XaPAKTEPUCTUKH BOJIH X0100d — TEHICH-
LU0 K YMEHBIICHHUIO.

Ocaoxu. Ha Oonbmeit vactu EYP 3umoit ot-
MEYAeTCsl YBEJIMYEHUE UYUCIA CYMOK C AHOMANbHO
oonvwum Koruvecmeom ocaakoB (>10 mm), a me-
TOM — HaNpOTHUB, UX YMEHBIIIEHUE, TPUIEM B OCHOB-
HOM B BocTouHOM nosioBuHe EYP, Ha Ypaie, a Takxe
Ha Oonpirel yactu CeBepo-KaBkazckoro u KOxxHOTrO
dbenepaibHBIX OKPYTOB. Yucno Oweul 6e3 ocadxkos
3UMOM yBEJIMUYMBAETCS HA OONbIIEH YacTH CTPaHbl,
a B JICTHUH ce30H — Ha Ooinbirei yactu EYP, Ha
Kamuarke n Uykorke.

3acywnuevie ycnosus. OTMedaeTcsl yBeInYeHUE
MoKa3aresneil 3acyIMBOCTH Ha OOJIbIIeH 4acTH 3eM-
nenensdeckoit 30up1 Poccun. B GonbimmHCTBE peru-
OHOB YBEJIMYMBAETCSA YUCIIO JHEH C IKCTPEMaIbHO
MaJbIMH 3HAYEHUSIMU BJIAroCOAEpPKaHUs MaXOTHOTO
CJIOS1 TIOYBBI.

OnacHvle 2udpomemeopono2udeckue s61eHUs.
C 1996 mo 2012 . Ha Tepputopuu Poccum HabmIO0-
Ja70Ch 3HAYUTEIBHOE YBEIMYEHHE YUCIa OMACHBIX

SBJICHUM, B TOM YMCJIC HAHECIINX 3HAYNTEIIHLHBIN
y1epo skoHoMUKe U HaceneHuto (puc. OP1.11).

Kiaumar Apkrukn

[IpucyTcTBUE OKEaHa M MOPCKOTO JibJa B LIEHTPE
ApPKTUKU BIUSET Ha (OPMHPOBAHHE APKTUYECKOTO
KJIMMaTa U OIpeelisieT BO3eCTBUE Ha TII00aTbHbIH
xkiuMar. 11o3Ttomy M3MEHEHUsIM KJIMMara B MOPCKOU
ApkTuke Bcerga yaensiercsi ocoboe BHuManue. K
MOpPCKOM ApPKTHKE 37€Ch OTHECEHBI MOPCKAsl 4acTh
ApkTuueckoil 30HbI Poccum M OCTalIbHBIE aKBaTO-
puu CeepHoro JlenoBuToro okeana, HOKpbIBacMble
JIbJIOM B 3UMHHI TIEPUOI.

W3menenus temneparypbl BO3AyXa HaJl 00IacTbiO
MOpPCKOM APKTHKH XapaKTepH3ylOTCs ObICTPhIM IIO-
TerieHneM ¢ kKoHra 1990-x romoB ¢ aOCOMOTHBIM pe-
KopzoM Temriepatrypsl jgetom 2012 . (puc. OP1.12).
C npyro#i croponsl, ucropuueckue (¢ 1924 r.) u co-
BpEeMEHHbIE (CITyTHUKOBBIE ¢ 1979 1) naHHbIE O TUIO-
IIa]]1 JIbJ]a CBUICTENILCTBYIOT 00 YMEHBIICHUH TUIO-
111 JIbJIa JJETOM B CUOMPCKUX apKTHUYECKUX MOPSAX
(Kapckoe, JlanteBbix, BocTouno-Cubupckoe Mops u
yacTh YykoTrckoro Mopsi 1o bepunrosa mposinBa) u
B ApPKTUKE B LIEJIOM, YCKOpHBIIEMcs ¢ KoHIa 1990-x
rO/IOB, YTO COIVIACYETCSI C IMOBBILIEHUEM TEMIEepa-
Typbl BO3ayxa B Mopckoil Apktuke (puc. OP1.13).
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Puc. OP1.11. CymmapHoOe 3a rof 4Mcnio rupoMeTeoposIornyeckmx OnacHbIX 9BAEHUA Ha TeppuTopumn Poccun,
HaHeCLUMX 3HAYUTENbHbIN yLepd aKoHOMUKe 1 HaceneHuto, 1996—2012 rr.
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Puc. OP1.12. VIameHeHune cpenHen TeMmnepaTypbl Bo3ayxa B Mopckor Apktuke 3a 1951—2013 rr.: a) 3uma (ge-
kabpb — deBparnb); 6) neTo (MoHb — aBrycT). LUTpuxoBas AMHUS — annpokcUMaLmMs OpTOroHanbHbIM NOJIMHOMOM

LLEeCTOM CTENeHMN.
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Puc. OP1.13. CpegHsasa nnowiaab MOPCKOro nbaa B CeHTabpe B ApKTuke (a; No AaHHbIM HauyoHanbHOro ueHTpa
DaHHbIX 0 cHere u nbae, CLUA, NSIDC) 1 B cnbumpckux apkTnieckmx Mopsx (6; no gaHHbim AAHWN) B 1980-2012 rr.
LLITprxoBas kprBas — annpokcumaums NoJIMHOMOM TPETbEN CTENEHMU.

TonmuHaa MOpPCKOTO JibJla B APKTHYECKOM Oacceii-
He TaKke ymMeHbluniach ¢ 1980-x rogoB B cpegHeM
oomnee yem Ha 40%, TIIaBHBIM 00pa3oM, BCIICACTBHE
YMEHBIIEHUSI KOJIMYECTBA MHOTOJIETHUX JIbJOB.
[IponomxeHue cornacoBaHHbIX TEHICHIIUM TOBbILIE-
HUS TeMIIepaTyphl BO3IyXa U YMEHbBIIICHUS TJIOIIA TN
JbJa IPU COXPAaHEHUH HAOIIOIaeMbIX TEMITIOB MOTETI-
neHus yka3biBaeT Ha 2030-e roJpl Kak Ha Mepuo, Ha-
YUHAs ¢ KOTOPOTO JIeNT B CEHTAOPE MOXKET MCUe3aTh.
BrlIsiBIIeHHBIE TEHJIEHLIMM COMIIACYIOTCSA C HU3Me-
HEHUSAMHU aTMochepHOl mupKyasuu. s ApKTHKH

XapakTepHO npeoOnajaHue aHTULUKIOHA HaJ
Apxruyeckum OacceiinoM. B cepenune 1990-x ro-
JIOB ITPOM30IILJIA [TEPECTPOIKA CHCTEMBI IUPKYJIISALINH,
IpU KOTOPOH C(hOPMHUPOBATTUCH IMKJIOHWYECKAsl LIUP-
KyJsinus Haa KapckuM mopem u Mopem JlanteBsix u
o0JyiacTh NHOBBIIIEHHOTO AaBieHus Hal Kanagckum
ApkruueckuM apxumnenarom u I'pennannueit. Takas
LUPKYJSLUS COIPOBOXKIAETCS MOBBIIICHUEM TEMIIE-
paTypbl BO3AyXd, YCWICHUEM TasHUSA JIbAA JIETOM U
€ro BBIHOCA 3a Mpejienbl ApKTHUECKoro Oacceiina.
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Pazgen 2. IPUYUHBI HABJIIOJAEMbIX
WU3MEHEHUWI KJIUMATA

IBOJIOLMS HAYYHBIX MPeICTABIECHUH
0 MPUYMHAX U3MEHEeHUil KiInMaTa

Kak ormeuaercs B Ol P®-1, xnumarnueckas
cuctemMa 3eMIld, MOJA KOTOPOM OOBIYHO MOHUMAIOT
IATh B3aMMOJICUCTBYIOIIUX JPYT C JPYTOM KOMIIO-
HEHTOB — armocdepy, ruapocdepy, Kpuochepy,
JIeATEIBHBIN CIION CyIH U Ouocdepy, — HHUKOTJA He
HaxOJMUTCS B COCTOSTHUM paBHOBecusi. OHa Hempe-
PBIBHO MEHSIETCS, Jake B OTCYTCTBUE U3MEHEHUH BO
BHEIIHUX Bo3aeucTBusX. llom mocnenHuMu mnoHu-
MAIOTCSl €CTECTBEHHBIE M aHTPOIIOTEHHBIE (haKTOPHI,
BJIMSIONINE Ha KITMMATUYECKYI0 CUCTEMY U3BHE U BbI-
3bIBAIONINE M3MEHEHUs Kiumara. OmnpeneneHue mo-
HATUS “KIuMar” OOyCJIOBJIEHO MOCTaBJICHHOM 3aja-
yei. [1o 310l mpu4mrHe onpeneaeHuii KiumMara MHOTO
1 OHHU 3BOJIOLMOHUPYIOT. Hampumep, onpenenenue
kimmara A. C. MOHUHBIM Kak ‘“‘cmamucmuuecKkuil
ancamonb COCMoAHULL, KOmopble NPoxXooum cucmema
OKeaH — cyua — ammocgepa 3a nepuoovl 8pemen
8 HeCKONIbKO Oecsimuiemuil” MOXKET OBITh IOTIOJTHEHO
Tenepb ABYMS APYTUMHU KOMIIOHEHTaMH KJIMMaTH4e-
CKOM cucteMbl — Kkpuocdepoir u 6uochepoii. [1pu
TOM B MAaTE€MaTH4YeCKOW TEOPUU KJIMMaTa OBIBACT
yIOOHO pPAacCMOTPEHHE YKa3aHHOTO aHcaMOns Ha
MPOMEKYTKE BPEMEHH, CTpEeMSIEeMCs] K OeCKOHEeu-
HocTH. [Ipu Takoli MOCTaHOBKE KJIMMAT HE WUCIBITHI-
BaeT m3MeHeHuM. It 60IpIIOro KoJndecTBa 3a/1ad,
pemaembix PocruapomeToM, MOAXOAUT OIpesaelie-
Hue [ B. I'py3sl u O. S1. PanbkoBoii: “Knumam 6 y3-
KOM, HO WUPOKO pPACnpOCMPAHEHHOM CMbICle eChb
00006 enUe UMeHeHUll N0200bl U NPeOCMAsisemcs
HAbopom yclosutl n0200bl 8 3a0AHHOU 00IACU NPO-
cmpancmea 6 3a0aHublli unmepean epemenu. [l
Xapaxkmepucmuxky KiumMama uUcnoivb3yemcs cma-
mucmudeckoe onucanue 8 mepmunax cpeonux, Kc-
mpemymo8, nokazameinet U3MeH4u8oCmu COOmeeni-
CMBYIOWUX eNUYUH U NOBMOPAEMOCTell AGNIeHUlL 3d
8b10panHbLLL NEpUoo epemenu. Bee smu deckpunmug-
Hble CIMAamucmuKu HA3bl8AOMCs KIUMAMUYeCKUMU
nepemenHviMu.” ITO ONpPEeTIeHUE UCIIOIH30BAaHO U
B O] P®-1. IIpu 3ToM k ecmecmeentbimM BHEIITHUM
BO3JICHCTBUSIM OTHOCSITCS KOJICOaHHUSI OpOMTAIBHBIX
napamMeTpoB 3€MIIM, BYJKAHUYECKasl JEATEIbHOCTb,
COJTHEUHAsl aKTUBHOCTb, K AHMPONO2EHHbIM — U3Me-
HEHHUS Ta30BOTO M a’pO30JILHOTO cocTaBa aTMocde-
pBI B pe3ylbTare XO3SMCTBEHHOH AESITeTbHOCTH Ye-
JIOBEKa, U3MEHEHUS XapaKTepa 3eMJICMOJIb30BaHUS.
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Cobcmeennas, T. €. HE CBA3aHHAs C BHEIIHMMU BO3-
JNEUCTBUSMH, W3MEHUYMBOCTH KIMMAaTHYECKOM CHC-
TEMbl OOYCJIOBIEHa HEIMHEHHBIMU B3aUMOJEUCT-
BUSIMU MEXK]ly NIEPEUUCICHHBIMUA €€ KOMIIOHEHTaMH,
MMEIOUIMMH pa3Hble BpEMEHA OTKJIMKA HA BHEIIHHE
Bo3zeicTBUA. OOpaTHbIe CBSA3U Pa3HbBIX 3HAKOB U HE-
JIMHEWMHOCTh BHYTPEHHUX B3aWMOIEHUCTBUH, IPUCY-
IIMX KIMMAaTHYECKON cuctemMe 3eMilu, Ype3BblUaiiHO
YCIIOKHSIOT €€ PEaKIMI0 Ha BHEIIHUE BO3JECHCTBUSA
1, COOTBETCTBEHHO, BBISIBICHUE U3MEHEHUN KiIMMaTa
U YCTAQHOBJICHUE MX IPUYUH, HE TOBOPS YXKE O MpO-
THO3€ U3MEHEHNH KIMMara.

CoBpeMeHHOe NpUCTaIbHOE BHUMAHHUE K Mpo0iie-
M€ aHTPOIIOI€HHOTO U3MEHEHHUS KJIMMATa U aKTUBHBIC
JMCKYCCHHM TI0 9TOM TeME MOT'YT CO3/1aTh JIOKHOE BIIE-
YatieHue o ee “MosofocT’ . Mex 1y TeM, TeOpHs aHT-
POIIOT€HHOT0 M3MEHEHHUs! IIO0AIIbHOTO KiMMara ume-
€T, M0-BUIMMOMY, TIOUTH JIByXBEKOBYIO MCTOPHUIO, €CIH
BECTU OTCYET OT IEPBBIX I'MIIOTE3 OTHOCUTEIBHO POH
HAapHUKOBOrO 3(exkTa B (POPMUPOBAHUN KIIUMaTHIC-
CKMX YCJIOBMI HauleH IuiaHeTsl. Mes o mexaHusme nap-
HUKOBOTO 3¢dekTa, BrepBble m3IokeHHas Kozedom
®ypse (1827 1), nomyunna passurue B padotax [>KoHa
Tunnanna u Cante Appenuyca. B gactHocTH, noiny-
YyeHHasi AppEeHHYCOM OLIEHKAa BO3JECHUCTBHS YIBOCHUS
xoHuentpauuu CO, B arMoc(epe Ha CPEIHIOK III0-
6anpHyto Temrneparypy (1896 r.) crana nepBoii B UCTO-
PUYECKOM IOCIIEI0BaTeIbHOCTH TOJOOHBIX OLIEHOK,
BBIIOJIHAEMBIX JI0 HACTOSILETO BPEMEHHU.

[IpennonoxxkeHne O TNOTEHIMAIBHOM BaXHOCTU
COOCTBEHHO aHTPOIIOI€HHOTO (hakTopa A Kiumara
3emin ObLIO BBICKa3aHO Oosee croietus Haszal. C rex
TI0p 3Ta TEOpusl, IEPEXKUB JUTUTENBHBIN MepHo c1ado-
IO K Hel uHTepeca, JOCTUIIIA CTEIIEHU PA3BUTHS, KOTIa
CTaJI BO3MOXKHBI HE TOJILKO OLIEHKU OyTyIIHUX U3MEHEe-
HUU KJIMMAaTUYECKON CUCTEMBI, HO U MPOBEPKA IIPOTHO-
30B, CJIEJIAHHBIX HEKOTOPOE BPEMsI TOMY Haza/l.

K cepemire 1970-x romoB ObUT MpOWAEH MOITHA
IyTh B Pa3BUTUU TEOPUU OT TUIIOTE3 U TEOPETUUECKUX
paloT K MepBbIM MOJIEJIbHBIM OLIEHKaM OyAyIuX KIIH-
MaTU4YECKUX N3MEHEHHUH C NCIOJIb30BAHUEM I10KA ELIe
JIOBOJIbHO MPUMUTHBHBIX BBIYUCIUTEIBHBIX MOAENEH.
OpnHako yke 3T MOJEJH JIaBaJM MPOTHO3bI TI100alh-
HOT'O MOTEIUICHHs B OJIVDKaNIINe IECATHIICTHS, OIpaB-
JaBIIvecs B nanbHeiemM. Kpome Toro, Obutn nosyue-
HbI OLIEHKH BO3MOJKHBIX KJIMMAaTHYECKUX M3MEHEHUM,
OCHOBAHHbIE Ha SMIMPUYECKUX MOJENSX, Oa3upyro-
IIMXCS HA JAHHBIX O MPOLUIBIX COCTOSIHUSX KJIMMATH-
yeckoi cucremsl. CrieyeT OTMETUTh 3HAYMTEIIBLHBIN
BKJI4J] COBETCKHUX YYEHBIX B Pa3BUTHE 3TOrO HAIpaB-



JICHHSI MCCIICIOBAHUIT™ M OCOOCHHO €ro MPU3HAHHOTO
muzaepa akagemuka M. . by abiko.

Havano XXI B. 0OTMEUYE€HO HapaCTaHUEM YCHIIMI
BEYIIHUX LEHTPOB MOACIUPOBAHUS KJIMMATa 10 BOC-
IIPOU3BEICHUIO BOJIIOLNHN KIMMATHYECKON CUCTEMBI
Ha npoTskeHur XX B. IMEHHO 3TH 3KCHEPUMEHTHI
3QJIOKWJIA OCHOBY aKTMBHO Pa3BMBAIOLIErOCs B Ha-
CTOSLIECE BPEMs HAIPABIEHUS HAYyKH O KIUMare —
OoOHapy>KeHHs M yCTAHOBJICHMS MPUYMH HaOIIo/ae-
MBIX U3MEHEHUH KJIMMaTa.

Ipu4yuHbI HA0II0IAE€MBbIX U3MEHEHUH
1J1I002JbHOI0 KJIUMATAa

BblsiBnieHre TpUYMH M3MEHEHWH KiuMmara OCHO-
BBIBACTCS HA CPAaBHCHUU HAOTIOMAEMbBIX W3MCHEHHI C
OKUJIaEMOM peakIMel Ha IMpeAroiaraéMble BHEITHUE
BO3ICMCTBUA, TOIYYEHHOHM C IOMOUIBIO TIIATEIEHO
BBIBEPEHHBIX KJIMMaTudeckux mozeineil. [Ipu cpasHe-
HUHW HCIIOJIB3YIOTCSl CTAaTUCTUYECKUE MPOLETYpHhI, TO-
3BOJISIFOIIME OOBEKTUBHO YCTAaHOBUTh, COITIACYIOTCS JI
KOJIMYECTBEHHO M3MEHEHUS, HaOIF0IacMble B KITMMaTH-
YECKOM CUCTEME, C OKUAeMbIMHA NU3MEHEHUSIMH, TIOJTY-
YEHHBIMU B MOJIENIBbHBIX pacuerax. Kpome toro, mpose-
pseTCs, HE MOTYT JIM YKa3aHHbIC M3MEHEHHS OBbITh BbI-
3BaHbI JPYTHMH (PU3NIECKH BO3MOKHBIMH MEXaHU3Ma-
MU. B gactHOCTH, ITpOBepseTCsl, HE SABISIOTCA JIU OHU
MPOCTO TPOSIBJICHUEM €CTECTBEHHON H3MEHUYHBOCTH,
CBOMCTBEHHOM KIIMMAaTHYECKOI CHCTEME.

3arozpl, nporieme co Bpemenu Bbixona O PO-1,
CBUJICTEJILCTBA BIUSHUS YEJIOBEKA HA KJIIMMAT CTaJIU
Oonee BecombIMU. B HacTosi11Iee BpeMsi Oosiee MoIHbIe
Y TIPOJIOJDKUTEIHHBIC TaHHBIC HAOMIOIEHUN U pacye-
TBI C HOBBIM ITOKOJICHHEM KJIMMATHYCCKHUX MOJICIICH
MO3BOJISIOT OOHAPYKUBATh aHTPOTIOTEHHOE BIUSHUE
B HAOJIFOTa€MBIX H3MCHCHUAX B OOJIBIIIEM YHCIIC KOM-
IMIOHEHTOB KJIMMaTHYEeCKON cucTeMbl 3emiun. IIsaTeIi
orneHouHbI qokinaa MI'OUK (2013—2014 rr.) koH-
CTaTHPYET, YTO C BEPOATHOCTHIO Oonee 95% BrnusiHue
YeJoBeKa ObUTO JOMHHHPYIOUIEH MPUYUHON MOTE-
JIeHUs1, HaOogaeMoro ¢ cepeiuabl XX B.

CornacoBaHHOCTh HAOMIOAAEMBIX M PACUETHBIX U3-
MEHEHHUM BO BCEH KIMMATHYSCKOM CHCTEME, BKITFOUAsI
DI00ANIbHBIE U PETMOHATTBHBIC 3HAYCHUS TEMITEPATyPBhI,
TemMmeparypy Tporocdepsl u cTparocqepsl, 00ab-
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HBII BIaroo0opoT, no0asbHbIN OaaHC SHEPTUH, U3Me-
HeHusl B kppocdepe 1 MUpOBOM OKeaHe, yKa3bIBaeT Ha
TO, 4TO HaOJIIOaeMble U3MEHEHHS KIIMMaTa BbI3BAHbI B
MIEPBYIO Ouepe/lb YBEJIMUYEHUEM KOHILIEHTpalui aTMo-
c(epHBIX MAPHUKOBBIX ra30B BCIEACTBUE XO35HCTBEH-
HOW AeATeIbHOCTU 4enoBeka. [Ipu atom amiumryna u
IPOCTPAHCTBEHHAsI CTPYKTypa HaOIOIaeMOro MoTer-
JIEHUSI B Pa3HBIX KOMIIOHEHTaX XOPOILO COMIACYIOTCS C
0KHMJAEMBIM 110 MOJIEJIbHBIM pacyeTaM OTKJIMKOM KIIU-
MaTHUYECKOM CUCTEMBI Ha AaHTPOIIOTEHHBIE U €CTECTBEH-
HbIe BHemHue Bo3encTsus (puc. OP2.1, OP2.2).

AHTPOINOreHHasi COCTABJIAIOIIAS U3MEHEHUS
KJMMaTa Ha Tepputopuu Poccun

OcHOBHOII BKJaJ B HAONIOZAeMOE ITOBBIIICHUC
TeMIieparypbl Ha Teppuropur Poccuu Bo BTOpoOid mo-
soBuHe XX B. — Hagane XXI B. BHOCUT BIUSHUC W3-
MEHEHUIN KOHIICHTpAIlMM MapHUKOBBIX ra3oB. OgHaKo
M CCTCCTBCHHBIC BHCIIHHME BO3ACHCTBUS 3HAYHUMO
MIPOSIBIISIEFOTCST B MEXKTOJIOBBIX KOJICOAHUSX TEMIIEpary-
pBL. DTH BO3IAEUCTBUSI OCOOCHHO XOPOIIO Pa3IuIUMbI
JIETOM, KOTZIa BIIMSIHUE adpO30JIei Ha TMOTOK MPUXOIs-
1Iel Ha MOBEPXHOCTh COJTHEYHOW Parallii TIOCTUTAET
TOJIOBOTO MaKCHMyMa, a COOCTBEHHas (HE CBs3aHHAs
C BHEIIIHUMH BO3JICHCTBUSMH) MEKTOJ0BasT U3MCHUH-
BOCTb TEMIIEPATYPbI CPABHUTEIILHO MaJia.

M3meHnenus Temmneparypsbl, HOTYYEHHbBIE B MOJIEITb-
HBIX pacyerax ¢ aHcamOlieM COBPEMEHHBIX KIIMMATH-
yeckux mopeneit (CMIPS) ¢ ydeToM aHTpOIOTeHHBIX
M €CTECTBEHHBIX BHEIIHUX BO3JICHCTBHM, JOCTATOYHO
XOpOIIIO, B TOM YHMCIIE W TPOCTPAHCTBEHHO, COTJIACy-
IOTCS ¢ JaHHBIMH HAOIIOIEHUH, €CIU TIPU CPaBHEHUU
YUUTBIBAETCS €CTECTBEHHAS] N3MEHYUBOCTb, TIPUCYIIAs
Kmmatndecko cucreme 3emiu (puc. OP2.3). Ilpu
9TOM TOJYYEHO CYIIECTBEHHOE PACXOXKICHUE JTAHHBIX
HaOIOZICHUH C pe3yJbTaTaMu pacyeToB, YUHUTHIBAIO-
IIUX TOJILKO €CTECTBCHHEIC BHCIIHUE BO3ACHCTBHSL.

Bo mHOrmx permoHax 3eMHOro Iapa MpOUC-
XOIST M3MEHEHUsI PErMOHAJIbHBIX SKCTPEMaJbHbIX
3HAUYEHUH TEMIIepaTypbl, B YACTHOCTH, YMEHBIIIAECTCS
YUCJIO MOPO3HBIX JHEH, YBEIMYMBAIOTCS 3HAYEHUS
MaKCUMaJIbHOW TEMIIepaTyphbl, a 3HAYEHUS MHUHH-
MaJIbHOM TeMIEpPaTyphbl CTAHOBSITCS BbIIIE, YBEINYH-
BAETCsl YaCTOTAa BO3HUKHOBEHUS HEOOBIYHO TEILIBIX
CE30HOB, HaI[pUMEP, TAKUX, KOTOPBIE CIIy4arOTCs pa3

* B xome IlepBoit BceMrpHO# KOH(EpEHIINH TI0 KITFMaTy, OPraHU30BaHHOH BceMupHOi MeTeoponorndeckoi opranusaieii B 1979 r. B
Kenege, E. K. ®enopoB, BEICTyNUBIIHIA C BBOAHBIM JTOKJIAIOM Ha 3TOH KOH(EpPEeHIINH, B YaCTHOCTH OTMETHI: “M3MeHeHus Kim-
Mara B OyaymieM Heu30exHbl. OHM CTaHyT 3aMETHBIMU U, MOXKET OBITh, HEOOPATUMBIMHU B OJMIKaMIIINEe HECKOIBKO ACCATHIICTHH. .
B cBsI3M ¢ 3THM OYEBHJIHO, YTO HEOOXOMMO OBIIIO OBl BEIpAabOTaTh HEKOTOPYIO CTPATETHIO, T. €. CUCTEMY 3apaHee CIIIIaHUPOBAHHBIX
JISUCTBUH, KOTOPBIE 00ECIEUHIIN OBl JJIsl YeJI0OBEUECTBA N30eKaHNe HEraTUBHBIX ITOCIEICTBUI BOSMOKHBIX M3MEHEHUH KinMara...”.
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Puc. OP2.1. OueHkn cpenHei rnobanbHOM NpU3eMHoOn TemrnepaTypbl N0 AaHHLIM apXMBOB HabnoaeHun (1) w
MoAesibHbIM pacyeTam no aHcamonsam CMIP3 (2) n CMIP5 (3) npu y4eTe aHTPOMOreHHbIX M eCTECTBEHHbIX BHELUHNX
BO34ENCTBUI (&), TOJIbKO ECTECTBEHHbIX BO3AENCTBUI (6) N TONbKO BANSIHUS YBENMYEHUS KOHLLEHTPaLMN NapHUKO-
BbIX ra3oB (B). XXMpHbIe NMHUM — cpefHue Nno MoaenbHblM aHcamonam CMIP5 n CMIP3. MopgenbHble pacyeTsl No
aHcambnio CMIP3 Ha pucyHke B He npeacTtaBiieHbl. JaHHble HabNaeHNn 1 pe3ynbTaTbl MOAEJIbHbIX PAacYeToB
reorpaduyeckn ocpefHeHbl B COOTBETCTBUN C UMEIOLMMUNCS AaHHbIMKW HabmoaeHuin no apxuey HadCRUT4 (no-
CKOJIbKY MPOCTPaHCTBEHHOE MOKPbLITUE Y 3TOr0 apxMBa HaMMeHbLUee) U NPUBELEHbl B BUAE aHOManm Temnepa-
Typbl MO OTHOWEHMIO K nepuoay 1880—1919 rr., xoTa nepBOHavyanbHO AAaHHbIE O TEMMEpPATypPe B KaXO0W s4elike
CeTKM bl NoNyYeHbl Kak aHOManMm No oTHoweHwuto K nepuroay 1961—1990 rr. Ha Bpe3ke Ha pucyHke 6 nokasaHbl
OLLEHKM MO AaHHbIM pasHbix apx1MBoB HabnoaeHni: HadCRUT4 (4), GISTEMP (5); MLOST (6). PucyHok — n3 Msaroro
OLLeHOYHOro goknaga MIrouk.
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Hatmonenus

[MapHuKOBRIE Ta3kl
Bcee antponorennsre
BO3OCHCTBHA M €CTECTBEHHANL

H3MEHYHBOCTE

| —| [lpyrue anTponorenHsie BO3ACHCTEHA

—— Ecrecreennrie BosneicTeHA

——| BuyTpennas uiMeHUHBOCTE
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Puc. OP2.2. BepoATHOCTHbIE rPaHuLLbl (FOPU3OHTaNbHBIE MHTEPBASILI) U CPEAHME 3HAYEHNS (LIBETHbBIE MPSIMOYTONIbHUKM)
OLLEHOK YCTaHOBJIEHHOMO BK1aAa pa3Hbix GakToOpOB B IMHEVHbIV TpeHa HabnoaasLerocs notennenns 8 1951—2010rr.
Bennuuna TpeHpa no gaHHbIM apxvea HadCRUT4 nokasaHa YepHbIM LBETOM BMeCTe C 5—95%-HbIM JOBEPUTENBHBIM
VMHTEPBAJIOM, Y4NTLIBAIOLLMM HEONPEOENIEHHOCTM B 3TOM apxmBe. PUCyHOK — mn3 MsaToro oueHo4Horo goknaga MIranK.
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Puc. OP2.3. AHoMmanuu cpegHerogoBOn TeMnepaTypbl NPU3EMHOIo BO34yxa Ha Tepputopumn Poccun no AaHHbIM
HabnoaeHWl (3eneHas U CUHSS KPYBLIE) U B CpeadHeM no aHcambnam pacyeToB ¢ mogensmm CMIPS (yepHas kpu-
Bas) C y4eTOM BJIMSHNSA BCEX BHELLHVX BO3OENCTBUIN, KaK ECTECTBEHHbIX, TaK M aHTPOMOrEHHLIX (a); TOJIbKO U3MeHe-
HWIA KOHUEHTPaUWM OCHOBHbIX MaPHNKOBbIX ra30B (6); TOJIbKO eCTECTBEHHbIX BHELLIHUX BO3AENCTBUI (B). AHOManum
paccuymTaHbl N0 oTHoLeHno K 6azoBomMy nepuogy 1901—1930 rr. CepbiM LIBETOM BbiAeNEH AMana3oH pa3dpoca

oueHoK No MmoaesibHbiIM aHC&M6J’IF|M.
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B jJecsaTuieTde. MeTogaMH ONTHMAaJIBHOTO OOHa-
pyxenust uisi pernoHa CeBepHast A3us, OXBaThIBa-
IOIIETO 3HAYUTENBHYIO 4acTh Tepputopuu Poccum,
BBISIBJICHO AHTPOIMOTEHHOE BIUSHUE B M3MEHEHUSAX
CE30HHBIX W CYTOYHBIX JIKCTPEMaJbHBIX 3HAUCHUH
TEMIIEPATYPhI, KOTOPBIC B I[EJIOM COTIIACYIOTCS C Ha-
OJII0MaeMBIM IT100aIbHBIM ITOTEILUIEHUEM.

AHaIN3 SKCTPEMAJTbHBIX SBJIICHUI TIOTOIbI, B YacT-
HOCTH, *)apkoro jera Ha EUP B 2010 r., moka3zain, 4to
XOTSI TAKUE YCJIOBHSI B OCHOBHOM T'€HEPUPYIOTCS BHY-
TPEHHEH M3MEHYMBOCTBIO, OOIIee IOTEIUICHHE, BbI-
3BaHHOE aHTPOIIOTCHHBIM BO3JICHCTBHEM, 3HAYUTEITHHO
YBEJIMUYMBACT BEPOSTHOCTh X BO3HUKHOBEHUS.

BausiHue HeaHTPOMOreHHbIX GaKTOPOB
HA COBPEMEHHbIN KJIUMAT

N3menenus kauMmara MpoUCXOJSAT B pe3yJsibTaTe
COOCTBEHHBIX KOJIEOAHUI KIUMATUYECKOW CHCTEMBbI
Y BHEIIIHUX BO3JEHCTBUI €CTECTBEHHOTO U aHTPOIIO-
TEHHOTO MPOUCXOKIEeHMs. B yucie BHemHUX ecTte-
CTBEHHBIX BO3JICHCTBHI (Ha BPEMEHHBIX MaciITabax
JI0 CTOJICTHI) B MEPBYIO Ouepeab OOBIYHO paccma-
TPUBAIOTCS U3MEHEHMsI TOTOKA COJHEYHOW paaua-
LMW U BYJIKAaHUYECKAsi aKTUBHOCTb.

Bo3sgaeiicTBue collHEUHOW pajguanvv Ha KiIMMa-
THYecKyto cucreMy 3emun ¢ cepeaunbl XVIII B. o
Hacrosiee BpeMs m3meHmioch Ha 0.05 Bt/m? u co-
cTaBmiIoO 2% 10 OTHOIIEHUIO K aHTPOIIOTEHHOMY pa-
JMAIMOHHOMY BO3/1eicTBHIIO 2.29 BT/M2.

B nponuiom caMoe 3HaYMTENBHOE YMEHbIIECHHUE
IPUXOASIIEro K 3emile MOTOKa COJHEYHOW pajua-
LMY IIPOUCXOAWIO B nepuo Munumyma Maynnaepa
(BTOpas moiosuHa XVII B.) U MpoI0OIIKaIOCh OKOJIO
50 net. Ymensbiienue aktuBHOCTH COJTHIIA BBI3BAJIO
MOXOJIOJIJaHKE, C KOTOPBIM CBSI3BIBAIOT TaK Ha3bIBae-
MBI Manblif JIeqHUKOBBIHN Tiepruo. UToObI OLIEHUTH,
HACKOJIBKO TaKOo€ yMeHblIeHne akTuBHOCTH CoJHIa
MOXKET TOBJUSATH HAa AHTPONOTEHHOE IMOTEIUICHHE,
OBLTO BBITIOJHEHO MCCIIEOBAHUE C MOJIETBIO KIIMMa-
Ta, B KOTOPOM MOTOK COJIHEYHOW paJvallid YMEHb-
masncs Ha 0.25% 1o cpaBHEHMIO C COBPEMEHHOI Be-
nnuuHOH. Takoe ymeHbleHue Obl1o Hanbosuee Bepo-
SITHBIM B nnepuog Munumyma MayHniepa. Pe3ynbrarsl
pacyeToB IMOKa3alM, YTO €CJIM aHAJIOTHYHBIA MUHH-
MyM COJIHEYHOW pajMallii BO3HHKHET B CEpEUHE
XXI B., 3TO MOXET 3aMeUIUTh TNI0OATbHOE aHTPO-
IIOT€HHOE MOTEIJIEHUE W YMEHBIIUT IOBBILIECHUE
MPU3EMHON TIIOOANFHOW TeMIepaTypbl BO3ayXa Ha
0.24—0.26°C. OpnHako npu YBEIUYEHHUH IIOTOKA
COJIHEUHOM paauvaliiy /10 MEepBOHAYAIbHOU BEIUYU-
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HBI TIOTETJICHHE BOCCTAHOBUTCS U OyleT TaKuM K€,
KaK IPY UCXOAHOM CLIEHApHUHU.

[Tpu KpyITHBIX U3BEPKEHUSIX BYJIKaHOB B arMoche-
Py BbIOpachIBaeTcst OOJIBIIOE KOTMYECTBO CYIb(PATHOTO
a3po30J1s1, KOTOPBIi MOXKET OKa3blBaTh 3HAYUTEIILHOE
BIIMSTHHE HAa KJIMMAT Ha BPEMEHHBIX MaciiTabax ot roza
10 Heckonbkux JieT. B XX B. M3BepKeHUs! BYJIKaHOB
AryHr, Onb-Unyon u [Tunary0o okazanu Hanbosee 3a-
METHOE BIIMSHHE Ha KoJieOaHusl TI00AIbHOM TemIepa-
Typsl Bo3yxa. bornee Toro, a3uarckuii 1 apruKaHCKUI
JIETHHE MYCCOHBI HEKOTOPOE BpeMst ObLITH ciiabee mociie
n3Bepxkenust [Iunary6o B 1991 . Peakuust Bnaroo0o-
pota armocgepsl Ha KpyIHbIE M3BEPKEHUS BYJIKaHOB
MIPOUCXOIUT OYEHb OBICTPO, U CBS3aHHBIE C ITUM Hera-
TUBHBIE TIOCJIE/ICTBHS MOTYT MPOSIBIISITHCS OKOJIO TO/IA.

OxeaH OKa3bIBa€T CUJILHOE BIMSHHUE Ha aTMocQe-
py ¥ ee u3MeHeHusl. B nocnennue necarunerus oouiee
TEIJIOCOAEPKAHNE OKEeaHa HENPEPBIBHO YBEIUUMBA-
Jock. BnusiHue okeana HamOosee 3aMETHO MPOSIBIIS-
eTcs B BBICOKMX M YMEpeHHbIX Imporax CeBepHOro
MOJTyIIapysi Ha MacmTadax OT CEe30Ha JI0 JeCSAThIIe-
THiA. CI0KHOCTb MPOTHO3a €CTECTBEHHBIX KOJIeOaHU
TeMIIepaTypbl OKeaHa CBs3aHA C HEIOCTAaTOYHOU M3-
YUEHHOCTBIO MPOIIECCOB B OkeaHe. Jlajeka oT pereHus
3aj1a4ya yJOBJIETBOPUTEIBHOIO ONMMCAaHUs MPOLIECCOB B
9KBATOPUATBHBIX M TPOIMYECKHUX 00JIACTSIX OKeaHa, Tie
dhopmupyrorest sBiieHre Dnb-Huabo, 60—70-1eTHIHE
konebanust B CeBepHOM ATIAHTUKE M TUXOOKEAHCKas
JECATUIIETHSS OCLIIIISILINS.

B Hacrositiee Bpemsi B Hay4HOU JTUTEpaType aKTUB-
HO 00cyxaercsi HaOmoAaeMas B MocleTHUE ToITopa
JECSITUIICTUS “PUOCTAHOBKA™ TIOOAIHLHOTO TOTETLIe-
HUS: HAOMIOMaeMblil TpeH| cperHel II00abHON TeM-
nepaTypbl OKa3ajcsi MEHBIIMM, YeM CPEIHHNA TPEeH],
noiyuyeHHblid B Mozensix CMIP3, ucnonb30BaHHBIX B
UYerseprom orieHouHoM aokiaae MI'OUK. Pesynsrarst
UCCJIE0BAHUI CBUIETENLCTBYIOT, YTO TPEH/bI B JaH-
HBIX HAOJIONEHUH 32 KOPOTKHE MEpUObl (JecsTuie-
THSI) MOTYT OBITH B OOJIBINIEH CTETEHH OOYCIIOBIICHBI
COOCTBEHHOW M3MEHYMBOCTHIO KIIMMATUIECKOU CHCTE-
MBI, B 3HAYUTEIILHON Mepe OmnpeensieMoil eCTeCTBEH-
HBIMU KONICOAQHHUSIMHU OKEeaHa, YeM BHEIIHHM BO3JEi-
CTBHEM. DTO 7K€ CBOMCTBEHHO U MOJICIIbHBIM PACUeTaM.

Cornacho IIsiromy onieHouHOMY foknaxy MI'OUK,
HaOmomaemoe B 1998—2012 rr. yMeHbIIeHHE TpeHIa
MOBBIIICHUS IPU3EMHOM TEMIIEpaTypbl IO CPABHEHHUIO
¢ nepuogoM 1951—2012 rr. mpuOIM3UTEILHO B pPaB-
HOU Mepe 00yCIIOBIEHO YMEHBILIEHUEM PaJUallMOHHO-
'O BO3/ICHCTBHS U OXJIQXKIEHHEM aTMOC(EPHI B pe3yilb-
TaTe ECTECTBEHHON BHYTPEHHEN N3MEHYMBOCTH, BKJIFO-
Yas BO3MOKHOE TIepepacipe/ielieHe Teria B OKeaHe.



Pazgen 3. OOKUJTAEMbBIE U3SMEHEHUSA
K/IMMATA B XXI BEKE

HoBoe nokojieHNe KIUMAaTHYECKHUX MOI[CJIeﬁ

B nepuon noarorosku Ilsroro oneHoynoro ao-
knaga MI'OUK (2008—2014 rr.) MexayHapOaAHBIM
HAYYHBIM COOOIIECTBOM OBLT OPraHU30BaH OuYepe/l-
HOM TPOEKT MO aHaJIM3y pacueToB KJMMara ¢ Mo-
MOILbIO IVIOOAJIbHBIX KJIMMATHYECKUX MOJEIIEH.
OcHOBY 3TOro npoeKTa, MOJYYHMBIIETO Ha3BAaHUE
CMIP5 (Coupled Model Intercomparison Project,
Phase 5: [Ipoext B3aumocpaBHEHHUsI 00bETNHEHHBIX
Mofieneii (atmocdepsl U OokeaHa), mstas (asa), co-
CTaBWJIM pacyeThl kaumara XX B. IpH 33JaHHBIX B
COOTBETCTBUU C JIaHHBIMH HAOJIOEHUIN KOHIIEHTpa-
LMSAX TAPHUKOBBIX I'a30B U a’pO30JIEH, a TaKKe Cle-
HapHbIE pacueThl kauMara X X1 B. 1711 HOBOM IpymIIbI
CLIEHApUEB AHTPONOTEHHOIO BO3JEHCTBUS Ha KIIU-
MaTUYECKyI0 CHUCTeMY 3eMJIM — TaK Ha3bIBacMble
RCP (Representative concentration pathways:
pEeNpe3eHTaTUBHbIE TPAEKTOPUU  KOHLIEHTpALMii).
Bcero B mpoekre npuHsAigo yyactue Oojee MATH Je-
CSATKOB MoJiesiel, pa3paboTaHHbIX B pa3HbIX HcCClle-
JIOBATEIbCKUX LIEHTPAX MUPA.

Haubonee BBICOKYIO yCNEUTHOCTh BOCIPOH3BE-
JEHHS CPESIHUX KIIMMATHYECKUX XapaKTEPUCTUK TIPU
CPaBHEHMHM C JaHHBIMU HAOJIONEHUH, KaK MpaBuUiIo,
MOKa3bIBaCT PE3yJbTaT OCPEAHEHUS IO aHcamOIro
MoJIeNIel. DTO CBA3aHO C TEM, YTO CUCTEMAaTUUYECKUE
OLIMOKH, MPUCYIIUE KAXKIOW MOJIEIH B OTAEIBHOCTH,
4acTo SBJISIOTCS CIy4YailHBIMU MO OTHOILIEHUIO K aH-
caMOJII0 MoJiesiel M TIPU OCPEIHEHUH 10 aHCaMOIIIo
B3alMHO KOMIIEHCUPYIOTCS.

Jlns ucnonb3oBanusi B HactosimeM OleHOYHOM
nokmane o1 chopmupoBan ancamOib (AH 31) u3
31 monean CMIPS, uro, npuMepHO, B IIOATOpaA pas3a
6ombiie, uem unciao moaeneit CMIP3 (Tpetss daza
npoekra CMIP), ucnons3oBaBmuxcst B O PO-1.
HecmoTpst Ha 3HaYMTENBbHBIN pa3dpoC pe3ysbTaToB
pacueToB KJIMMaTa ¢ IOMOIIbIO OTAETbHBIX MoJiesen
CMIPS, ynoBieTBOPUTEIBLHOE COIIACHE CPEIHUX
[0 aHCaMOMII0 pacyeToB OCHOBHBIX XapaKTEPUCTHK
MIPU3EMHOT0 KiiuMmara Ha Tepputopuu Poccuu ¢ nan-
HeIMU HaOmonenuit (puc. OP3.1-OP3.3) mo3Bomnsier
CUUTATh ATOT aHCAMOJIb MPUTOIHBIM JIJISl OLIEHOK OY-
JTyIIUX U3MEHEHHUI KJIMMara Ha TeppuTopuun Poccun.
CpaBHEHHME MOJIeNeN pa3HbIX TIOKOJIEHUH yKa3bIBAaeT
Ha MOCTENEHHOE YIYy4IIeHHe BOCIPOU3BEICHUS MO-

OSIIES PESIONE

JeSIMU psAZla XapaKTePUCTUK MPU3EMHOTO KJIMMara
Ha Teppuropuun Poccun.

OxugaeMble MI3MEHEHHS KJIMMAaTa Ha
Tepputropuu Poccuiickoii @exepanuun
B XXI Beke

B HOBO# cucTeMe clieHapueB aHTPOIMOT€HHOTO
BO3CHCTBUS Ha [IO0AJIbHYI0 KJIMMAaTHYECKYIO
cucremy RCP uHIekc cueHapus xapakTepusyeT Be-
JUYUHY aHTPOTIOTEHHOTO PaIUalliOHHOTO BO3/IEHCT-
Bus, gocturaemoro B 2100 r., a mmenHo: 2.6, 4.5,
6.0 u 85 Br/mM> B RCP2.6, RCP4.5, RCP6.0 u
RCP8.5 cooTBeTCTBEHHO.

Cornacio  IlsToMy OLEHOYHOMY  JIOKJIAIY
MIDOUK, B XXI B. cpennss niobanpHas TeMIEpaTy-
pa OydeT MOBBIIATHCS MPU BCEX CIICHAPUSAX pajua-
LUOHHOTO BO3AEHCTBUA. [[151 pa3nuyHbIX ClIEHapUEB
AQHTPOIIOTEHHOTO BO3/CHCTBUS HanbOJIee BEPOSITHBIC
OLICHKHM yBEJHMYEHHUS [100aIbHOW TeMIeparypbl B
2081—2100 rr. mo otHo1IeHUIO K 1986—2005 rT. 1
5—95% obuiero uucna Moaeneit OyayT COCTaBIATh:
0.2—1.8°C (RCP2.6), 1.0—2.6°C (RCP4.5), 1.3—
3.2°C (RCP6.0), 2.6—4.8°C (RCP8.5). Paznuuus B
KOJINYECTBE OCAJKOB, BHINAAAIOUIUX BO BIAXKHBIX U
3aCyIUTHBBIX PETHOHAX, @ TAK)KE B TCUCHUE BIAKHOTO
U CyXOTO CE30HOB, OyyT YBEIMUNUBATHCS, XOTS MOTYT
OBITH UCKJTIOUEHUS B Psiic pErHOHOB. Bricoka BeposiT-
HOCTb TOTr0, 4TO B TeueHue XXI B. MepuanoHaabHast
OUPKYJIAIMsT Haa ATimaHThkod OyzneT ociabeBarh,
OJTHAKO €€ pe3KHUe U3MEHEHHUSI MJIM OCTaHOBKA KpaliHe
MaJIOBEPOSATHBL. YPOBEHb MHUPOBOTrO OKE€aHa B Iie-
puon ¢ 2081 mo 2100 r. mo cpaBHEHUIO C KOHIIOM
XX B., BEpOSITHO, TOBBICUTCS B IMana3zoHax ot 0.26—
0.55 M (RCP2.6) 1o 0.45—0.82 m (RCPS8.5), a 3akuc-
JIeHUE OKeaHa OyJIeT MPOA0IKATHCA.

M3meHeHus cpeHeill Ce30HHOM Temreparypbl Ha
tepputopuu Poccun B XXI B. (puc. OP3.4) coracyrorcst
C OLIEHKaMH, TTOJTyYE€HHBIMH JIJIs1 POCCUICKUX PETMOHOB
B pamkax O[] P®-1. IloBblieHne Temreparypbl 3u-
MOH Ha TEPPUTOPHSIX BceX (henepalbHbIX OKPYIOB
Poccuiickoit deneparmu, kpome CeBepo-Kapkazckoro
u FOxHoro, Oyner 3aMeTHO MPEBBINIATH €€ TOBBIIIE-
Hue B JieTHH ce30H (puc. OP3.5). Poccust ocraercs
PErMOHOM MUpA, T7€ MOTEIJICHUE KIMMaTa B TEYCHHUE
XXI B. Oyzer cymiecTBEHHO MPEBBINIATh CPEHEE TIIO-
OastbHOE ToTeTUIeHHE. AGCOTFOTHBIN TO0BOM MAKCHMYM
TEMIIEPATyPbl KaK MOKA3aTeNb SKCTPEMAIILHOCTH JIETHEN
TEMIIEpPaTyphbl BO3IyXa MOXKET 3aMETHO YBEIMYUTHCS, B
MEpBYIO ouepeip, Ha ore EUP. B To e Bpems ciemyer
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Puc. OP3.1. ogoBoi xon TemnepaTtypbl Npn3eMHoro so3ayxa 3a nepmog, 1981—2000 rr., paccynTaHHbIA NO aH-
camb6nio n3 31 mogenn CMIP5 (1) v nony4yeHHbIN ocpegHeHneM AaHHbIX HabnaeHnn (2) no denepanbHbIM OKpY-
ram: CeBepo-3anagHomy (a), LeHTpansHomy (6), tOxHoMmy (B), MpuBoskckomy (r), Ypansckomy (4), Cubmpckomy
(e), danbHeBoCTOYHOMY (), CeBepo-KaBkasckomy (3) n no Poccun B uenom (1). NomMmmo cpeagHnx nokasaHbl CTaH-
DapTHble OTKIIOHEeHUS, XapakTepuaytoLme pa3bpoc =6 Mexay MoaensMu, a Takke Mexay AaHHbIMU HabntoaeHNi
(peaHanusa). BoNbWMHCTBO MoAesein yCreLwHo BOCNPOM3BOAUT rO40BOW X0, TeMrnepaTypbl NPU3eMHOro Bosayxa
B cpefHeM Ans Tepputopuii dpepepanbHbiX OKPYroB. B 60NbLUIMHCTBE CllydaeB CpedHeEMECSAYHbIe 3HaYeHUs TeM-
nepaTtypbl No JaHHbIM HabnoaeHU (K, 3a4acTyo, pa3bpoc Mexay AaHHbIMU HabnoaeHun (peaHanmaa)) okasbl-
BalOTCS B Npefeniax 04HOro CTaHAapTHONO OTK/IOHEHUS OT CpefHero No MoAaeflbHoMy aHcam61t0. MexMoaenbHbIN
pa3bpoc 3aMEeTHO NPEBbLILLIAET CPEAHI0I OLUNOKY No aHcamMobio.
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Puc. OP3.2. opgoBoli xon ocapkoB 3a nepuog 1981—2000 rr., paccuuTaHHbli no aHcambnio n3 31 mopae-
am CMIP5 (1) n nonyvyeHHbIn OCpedHEHMEM AaHHbIX HabnoaeHui (peaHannsa) (2) no ¢gepepasnbHbiM OKpyram:
Ceepo-3anagHomy (a), LeHtpansHomy (6), HOxHomy (B), MpuBosmkckomy (r), Ypansckomy (4), Cnbupckomy (e),
HanbHeBocTo4HOMY (), CeBepo-KaBkazckomy (3) n no Poccum B uenom (#1). NomMmmo cpegHux nokasaHbl CTaH-
JapTHbIE OTKIIOHEHUS!, XapakTepuayoLlme pa3bpoc +6¢ Mexay MOAENSAMU, a Takke Mexay AaHHbIMU HabMoAeHUI
(peananusa). FogoBOWM X040 0CaAKOB A5 TeppUTOpMin deaepasbHbIX OKPYroB, paccynTaHHbIX o mogensam CMIP5,
B LL&JIOM YO0BNETBOPUTENIBHO COrNacyeTcs C AaHHbIMY HabAAEHN (peaHann3a) 3 pasHblX MCTOYHUKOB.
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Puc. OP3.3. CpegHue 3Ha4yeHns rogoBOro CToka pek Ha KpynHbIX BOOOCOOpax, NoJly4eHHble N0 AaHHbIM Habsto-
neHnn (1) n paccymTaHHble No aHcamb6nio u3 26 mogenein CMIPS (2) 3a 1981—2000 rr. na MoaenbHbIX AaHHbIX
NOMUMO CpeaHNX NPUBEAEHbI CTaHOAPTHbIE OTKIIOHEHMS, XapaKTePU3yoLLMe MeXMOOeNbHbI pa3bpoc *G.

Puc. OP3.4. N1ameHeHns cpegHein Ce30HHOM TeMnepaTypbl Nnpu3emMHoro sBosayxa (‘C) B nepmogpl 2011—2030 (a,
6), 2041—2060 (B, r) n 2080—2099 rr. (4, €) NO OTHOLLUEHMIO K KOHUY XX B. neTtom (a, B, 4) n 3umon (6, r, e) no
ougHkam aHcamb6na n3 31 mogenn CMIPS gna cueHapus RCP4.5. Toykamu nokasaHbl PErMoHbl, rae OTHOLLIEeHUEe
cpenHero no aHcamo6s10 UBMEHEHUS TEMIMEPaTypPbl U MEXMOOENbHOro pasbpoca npesbillaeT 1.
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Puc. OP3.5. NameHeHns cpeaHeit TemnepaTtypsbl (°C) nprn3emMHOro Bo3ayxa B stHBape (a, B) u uone (6, r) B neproabl
2011—2030 (1), 2041—2060 (2) 1 2080—2099 rr. (3) N0 OTHOLLEHMIO K KOHLLY XX B. Ha TeppuTopun deaepanbHbix
okpyros Cesepo-3anagHoro (1), LleHtpansHoro (1), KOxHoro (1), Mpueonxckoro (1IV), Ypansckoro (V), Cnbmpckoro
(VI), DanbHeBocTo4Horo (VII) n CeBepo-Kaskaackoro (VIII) no oueHkam aHcam6ns n3 31 mogenn CMIP5 ans cueHa-
pnes RCP4.5 (a, 6) n RCP8.5 (B, r). CepbiMu BEpTUKaNIbHbIMM OTpPEe3KaMu nokal3aH Ayana3oH HeonpeaeneHHOCTH,

B rpaHumuax Kotoporo nexumt 90% mMoaenbHbIX OLLEHOK.

OKHJIaTh 3aMETHOTO CMSTYEHHsI TEMIEPATypHOIO
pexumMa B XOJIOAHOE BPEMS IO/, B OCHOBHOM W3-
3a TIOBBIIIEHHUsS Hauboyiee HU3KOW TeMIlepaTrypbl
Bo3ayxa Ha ceBepe EUP, a B konne XXI B. — 1 Ha ee
I0T€, IJIE€ 3UMBI CTAaHYT OECCHEKHBIMM.

B Teuenue Bcero XXI B. 1 Bcex CueHapueB
OTMEUYAeTCsd YCTOMYMBAs TEHACHLMS YBEIUYCHUS
KOJINYECTBA OCAJKOB B 3MMHHU IEpUOJ Ha BCEU
tepputopuun  Poccum (puc. OP3.6). B nernuit
[IEPUOJ YBEIMYECHHE CPEOHUX 34 CE30H CyMM
0CaJIKOB OJKUAeTCsl Ha OOJbIIeH YacTH TepPUTOPUH

Poccun, 3a UCKIIOUEHHEM IOKHBIX PETHOHOB,
IJ€ K KOHIy 3TOrO BeKa OKUJAETCsl YMEHbILIECHUE
ocagkoB 10 25% 1O CpaBHEHUIO ¢ KOHIIOM XX B.
W3meHenns ocaakoB OyayT 3aMETHO pas3indaThCs
Ui pasHbIX (pefepanbHbIX OKPYroB 3MMOHM 1O Be-
JMYMHE, a JETOM KakK 10 BEJIMYUHE, TaK U 10 3HAKY
(puc. OP3.7).

Ha Bonoc6opax Jlensl u Enuces, a Takxke pek
UyKOTKM 0)KMJAETCSl 3HAUMMOE YBEJIMUEHUE CTOKA.

[Inomanu, 3aHATHIE IPUITOBEPXHOCTHON MHOIO-
JEeTHEeW Mep310Toi, no cueHapusim RCP4.5 u RCP8.5
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Puc. OP3.6. /IameHeHus cpefHMx Ce30HHbIX CyMM ocaakoB B nepuoabl 2011—2030 (a, 6), 2041—2060 (B, r) v
2080—2099 rr. (a4, €) No OTHOLLEHMIO K KOHLY XX B. nneTom (a, B, 4) 1 3umoim (6, r, e) no oueHkam aHcambna na 31
monenn CMIP5 gns cueHapus RCP4.5. Menkumu Todkamu rnokasaHbl pervoHsl, raoe 6onee 66% mopenei gawot
O[MHAKOBbIN 3HaK N3MEHEHWA, KPYMHbIMW — PaioHbl, B KOTOPbLIX aHCaMbieBble OLLEeHKM COrnacyoTcs Nno 3HaKy B

90% mopenen.

COKpaTATCsl COOTBETCTBEHHO Ha 20+ 7 m 25+ 8%
k cepennae XXI B. u Ha 31+12 u 56+ 18% K ero
KOHILY.

MOIIGJILHBIC OILICHKHN OAHO3HAYHO yKaSLIBaIOT Ha
YMEHBIIIEHUE ITONIa1 MOPCKOTO JIbJ]a B POCCUNCKOM

28 )

ApKTHUKE 1 IpUIIeralonux K Hell paiionax CeBepHOTro
JlenoBuroro okeana (puc. OP3.8) Ha mpoTsDKEHUH
XXI B. M NO3BOIAIOT TOBOPUTH O BO3MOXHOCTU
VICYE3HOBEHHUSI TaM MHOT'OJIETHETO JIbJ[a YK€ B IIEPBOM
TIIOJIOBHHE JTOTO BEKA.
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Puc. OP3.7. N3ameHeHns1 cpefHMX CYTO4YHbIX CYMM 0CaakoB (MM/CYT) B iHBape (a, B) n none (6, r) B nepuoapl
2011—2030 (1), 2041—2060 (2) 1 2080—2099 rr. (3) N0 OTHOLLEHMIO K KOHLYY XX B. HAa TeppuTopun denepanbHbIX
okpyroB Cesepo-3anagHoro (1), LleHtpansHoro (l1), FOxHoro (l11), Mpueomxkckoro (IV), Ypansckoro (V), Cnbupckoro
(VI), anbHeBocTo4Horo (VII) n Cesepo-Karkasckoro (VIII) no oueHkam aHcambnsa ns 31 mogenun CMIP5 ansa cueHa-

pueB RCP4.5 (a, 6) n RCP8.5 (B, r). CepbiMu BepTUKabHbIMW OTPEe3kaMu nokasaH auarnasoH HeonpeneneHHoCTH,
B rpaHuuax kKotoporo nexumt 90% mMoaenbHbIX OLEHOK.
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Puc. OP3.8. 9Bonouus niaoLwaan MopPckoro nbaa B nepuog 1979—2099 rr. B ApkTuke B ceHTsa0pe (a) n pespane
(6) no panHbiM 30 mopeneii CMIPS ans cueHapreB RCP4.5 n RCP8.5 (ronybas v kpacHas CrioLHble JIMHUN COOT-
BETCTBEHHO), @ Takke MeXMOAeNbHbIN pa3dpoc B npenenax 10-n n 90-i npoueHTUnelt (ronybas 1 xxentas WwTpu-
XOBKa COOTBETCTBEHHO). Ans nepmnona 1979—2005 rr. B kKaxaomM aHcambrie cueHapHOMY pacyeTy npeaLecTsyeT
PEeTPOCNeKTUBHbIN pacyeT. Ansa nepuoga 1979—2013 rr. npnBoaMTCS Niowaab fbaa rno AaHHbIM HabaaeHU
NSIDC (National Snow and Ice Data Center: HaunoHanbHbIN LEHTP AAaHHBLIX O cHere u nbae, CLLA) (yepHas kpuBas).
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Pa3nen 4. BO3AEMCTBUSI UBSMEHEHUI
KJIUMATA HA TIPUPOJHBIE CUCTEMBbBI
CYIIH

Boanbie cucTemMsbl Cymu

Ha Ttepputopun Poccum cTOK pek B perarouieit
CTEMEHH 3aBHCHUT OT KJIMMaTa Ha BOAOCOOpe, B EPBYIO
o4epeb OT Pa3HOCTH KOJIMYECTBA OCAJKOB M HCIIape-
Hus. JIOMMHUDPYIOLIEH TEHICHUUEH W3MEHEHUsS IONlo-
BOTo cToKa pek Poccuu (T. €. eKeroqHo BO300HOBIIsE-
MBIX BOJHBIX PECYpPCOB) SIBJISETCS €ro ypenuueHue. B
1981—2012 rT. MO OTHOILIEHHUIO K CPETHEMY YPOBHIO
3a niepron 1936—1980 rr. OHO COCTaBMIIO B CPETHEM
204 xkm*/ron, wim 4.8% (puc. OP4.1). Ilpu sToM yBe-
JIMYEHHE PEYHOTO CTOKA OBbUIO XapaKTepHO Uil BCEX
denepanbubIXx okpyroB Poccun. Hanbomnbiee ero yse-
JIMYEHHE TPOHM30IILIO Ha KPYMHEHIIINX pekax Oacceifna
CesepHoro JlenoBUTOro okeaHa.

Cy1miecTBeHHONH OCOOCHHOCTHIO COBPEMEHHBIX
MU3MEHEHUN BOJHOIO pexuma pek Poccum sBusercs
3HAYUTEIbHOE YBEIMUYEHUE BOAHOCTU B MEKCHHBIE
nepuojibl, 0co0eHHO 3uMOH. Takke yBeIn4YMiIach
MEXT0JI0Basi HM3MEHUMBOCTb CTOKa, B pE3yJbTaTe

4ero HaONIOAIOTCs KaK aHOMaJbHO MHOTOBOJIHBIC,
TaK 1 aHOMaJIbHO MaJIOBO/IHBIE TO/Ibl U CE€30HBI.

CoBpeMeHHbIE  W3MEHEHUSI MaKCHUMaJIbHOTO
cTOKa pek B Poccun onpenenstorcs yclOBUSIMU €T0
dbopmuposanus. st 3HaunTensHoM yactu EYUP, roe
MaKCHUMaJbHbIE PACXO/bl (OPMHUPYIOTCS B TEPUON
BECEHHET0 NOJIOBOIbSA, B IMOCIEIHUE AECCATUIICTUS
IIPOM30IIJIO CYLIECTBEHHOE €r0 YMEHbIIEeHHE. B pe-
THOHAX, I7leé MAaKCUMAJIbHBIE PACXObl (POPMUPYIOTCS
JOKJIEBBIMU TTaBozikaMu (UepHOMOpCKoe modepexne
Kagkaza, 0acceiinbl KyOanu u Amypa), B KOHIIE TTPO-
LIJIOTO — HayaJjie HBIHEIIHErO CTOJIETUSI OTMEYAIIUCh
KaracTpoduyecKre HaBOJHEHUs, HE HAOIIOMaBIIHe-
cs paHee. Bo Bpemsi 3KCTpeMalIbHOIO HABOJHEHUS
2013 r., mpousoUIEeNIET0 B PE3YJIbTATE BBINAIECHUS
MPOJOJIKABIIUXCS OKOJIO JABYX MECSIIEB MHTEHCHUB-
HbIX noxen Ha JlanbHeM Boctoke Poccuu u Ha ce-
Bepo-BocTOke Kurtas, MakcuMasbHbIE pacXo/bl BOJIbI
Ha yvactke Cpennero m HwmknHero Amypa jumHOU
6omee 1000 kM MPEBBICUIN UCTOPUICCKHE MAKCHUMY-
MBI 32 0o0Jiee YeM CTOJICTHUH Mepuoj TUIPOIOTHYe-
ckux Habmonenuit (puc. OP4.2).

KM/TOX,
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1930 1950

1970 1990 2010

Puc. OP4.1. [JonroBpemMeHHble M3MEHEHMSI CYMMapHOro rofoBoro crtoka pek Poccurickoin depepaumn (7).
MokazaHbl HopMbl 32 1936—1980 rr. (2) 1 1981—2012 rr. (3).
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Puc. OP4.2. lonroBpeMeHHble U3MEHEHMS MakCUMaslbHbIX PaCXOA0B BOAbl p. AMyp Yy . XaGapOBCK.
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B Gmxaiiiue necaTuieTus HeT OCHOBAaHUM 0XHU-
JIaTh KaKMX-TMO00 3HAYMTENIbHBIX U3MEHEHUH Tr0/10BOT0
CTOKa OCHOBHBIX pek Poccur B pe3ynsrare N3MEHEHUS
kiuMara. Jljst OombIliel 4yacTh TEpPUTOPHU CTPaHbBI
HanboJiee BEPOSITHO HE3HAUUTENbHOE (B rpeseniax 5%)
YBEJIMYEHHE TO0BOTO CTOKA, YTO HAXOIUTCS B Tpee-
JIaX €T0 €CTECTBEHHON N3MEHUMBOCTH.

Kak noxa3pIBaroT MOJIENIBHBIE pPACYETHI, MPO-
BE/ICHHBIE B PAMKAX COBPEMEHHBIX MpEICTaBICHUM
o Oynymiem knumare B XXI B., BOTHBIN peXUM peK
Poccun B Omikaiiiiue gBa JECATUIETUS 10 CBOMM
OCHOBHBIM ITapamMeTpaM OyzieT OJM3KUM K HaOIro1aB-
memycst B nocinenaue 30—35 ser. Oxunaemoe mo-
BBIILICHUE TEMIIEPATYpbl BO3AyXa 3UMOM IO3BOJISET
rojaratb, 4YT0 HaOIIONAIOMIUICS YBETHUEHHBIN 3UM-
HUI CTOK pPEeK COXpaHWUTCA M B Oimkailiiue 1Ba-Tpu
necsatunerus. [Ipu 3ToM oTHOCHUTEbHAS OISl BECEH-
HEro CTOKAa B FOZIOBOM CTOKE OyJI€T YMEHBIIIAThCS.

Ounenenenue APKTUYE€CKHUX OCTPOBOB
H I'OPHOE OJICACHCHUEC

Bce nennuxoBbie cuctembl Poccum ucnbiTanu
COKpAILlEHUE BCJIEICTBUE IMOTEIUICHUSI KJIMMaTa I10
cpaBHEHHUIO ¢ cocTtosiHueM B 1950—1960 rr.

3a nocneanue 50 NeT mI0Iaab oJeICHEHHS apKTH-
4yeckux ocTpoBoB Poccru ymenbimiacek 0osee ueM Ha
720 xm?, a ero 00beM — npuMepHo Ha 250 KM, 1 Ha
1.5%. B XXI B. cokpalieHue oJieIcHEHHsI yCKOPHIIOCh.
Hapsmy ¢ 5TumM ymeHbIIMIach MPOTSHKEHHOCTH JIETIs-
HBIX OeperoB. YBEMUUIICS PacXol Jibja Ha aiicOepru, a
TaKKe B CPEIHEM UX pa3Mep. ITO MOBBICUIIO PUCKU IS
n00bruM HehTH U ra3a Ha membde 1 111 apKTUIECKOTO
CYZIOXOJICTBA.

Cynst mo pesyapTaraM MOJCJIBHBIX CIICHAPHBIX
pacyeToB, TaKUe TEHACHIIMU COXPAHSITCS MPUMEPHO
1o 2060 r. BnocneacTBum, n3-3a COKpaleHus 1JTUHbI
OeperoB, MPOMYIHUPYIOMIUX aHCOEPTH, KOJIUYECTBO
aiicOeproB HAYHET YMEHbBIIATHCS.

Ha marepuike B poccuiickoil cy0apKTUKe yCTOWYH-
BEE BCEr0 YMEHBINAETCSI OJIEICHEHUE B €€ 3alagHou 1
LEHTPAIbHON YaCTAX, HAXOISAIINXCS TIO/1 BIUSIHUEM at-
JAHTUYECKUX BO3MyIIHbIX Macc. Jleagnuku Kombckoro
MOJTyOCTpOBa M SIMaia ucyes3nu emie 1O COCTaBICHUS
Karanora nennukos CCCP B 1950—1960 rr. K Ha-
CTOSIILIEMY BPEMEHHU pacTasyiM TaKXke JIEAHUKU TOp
[Tytopana. Jlemnuku IlomsspHoro Ypana m Taitmbipa
(ropst beippanra) nociie 1960-x ronoB yxxe noTepsuiu
YeTBEpPTh CBOCH IUIOMIAM, B TMEPBYIO OYEPEdb CBOMX
JonvHHBIX yactel. [Ipu oxxnnaemom B XXI B. n3MeHe-
HUM KJIUMaTa OHU UCUE3HYT K Cepe/IMHE BEKa.

OSIIES PESIONE

Ha ceBepo-Boctoke Poccum, B ropax CyHTap-
Xasita, Yepckoro u Ha MeHBIMUIIBTBIHCKOM XpeoTe,
110 JTaHHBIM KOCMHYECKUX CHUMKOB, B 2008—2012
IT. Obu10 OOstee 600 JIETHUKOB OOIEH ILIOIIABIO
okoj10 370 KM’ DTH JIETHUKH 3aMETHO OTCTYIIHJIH
¢ 1960-x romoB. C konma XX B. olleficHEHHE Xpeo-
Tta Yepckoro cokparunock Ha ~30%, JIETHUKH TOp
Cynrap-Xasta — Ha ~20%.

[Mnomane neguukoB Kopskckoro Haropbst Ha
Kamuarke, TouHbIE Mpeaebl pacupoCTPaHEHUsT KOTO-
PBIX HE COBCEM SICHBI, OLIEHEHA MO JIaHHBIM KOCMUYe-
CKuX CHUMKOB B 373 &m* (237 neauukoB). OcHOBHast
yacTh oneneHenus Kamuarku npuxonurcst Ha Cpenus-
HBII XpebeT. JIeqHnKY TaM CIycKaroTcesi B 00€ CTOPOHbI
ot xpebTa. X riomiamp ymMeHbIiach ¢ 348 10 290 km?
3a 1950—2012 . Ilpumep yMmeHbIIEHUS IUIOIIAAN
nennuka Ha CpearHHOM XpeOTe naH Ha puc. OP4.3.

Omnenenenne rop Ha rore EUP u Cubupu ymeHbIITH-
JIOCH eI1Ie CYIIECTBEHHEE — IO CPABHEHUIO C COCTOSTHU-
eM Ha cepeanHy XX B. npuMepHO Ha 40% Ha KaBkase,
Ha 20% nHa Antae u He MeHee yeM Ha 30% B CasiHax.

[Ipu oxxnmaemom B XXI B. U3BMEHEHUHU KJIMMara
B YCJIOBUSX CYLIECTBYIOLIUX CLIEHapueB (pe3yibra-
ThI pacyeTa OyQyIero KjimMmara ¢ HCIOJIb30BaHUEM
KJIMMaTudeckux mojeneit cemeiictea CMIPS) Te xe
TEeHJeHUUHU coxpaHsaTcsa B TeueHue X XI B. Oguum u3
MOCJIECTBUIN OyIE€T yMEHbIIECHUE JIETHUKOBOTO CTO-
Ka, KOTOpbIii B KoHIle XX B. coctasisii 1.9 km® B rox
JuIs poccuiickoit yactu Kakasa u 1.4 xm® B rof ajist
poccuiickoil yactu Anrtas. CKOpOCTbh yMEHbILIEHUS
mnomanu JeagaukoB CesepHoro KaBkaza g0 koH-
na XXI B. coctaBuT 5—8 KM? B TOJI, B CBSA3H C YEM
OKHJIAETCs COKpaIlleHne OOIIeH IOl C HACTOS-
mwmx 765 km? 1o npumepHo 210 km? (py M3MEHEHUH
KJIUMarTa B yCJIOBUSIX yMepeHHoro ciieHapus RCP4.5
AQHTPOIOTEHHOTO BO3JICUCTBUSI HA KIUMATHYECKYIO
CUCTEMY). YMEHBIIICHUE JIGTHUKOBOTO CTOKA MOXKET
MOBJIEYb 332 COOOW YXyIIIEHHE KayecTBa BOJBI PEK,
MMEIOIIHNX CYIIECTBEHHOE JIEAHUKOBOE M CHErOBOE
NUTAaHUE U3 CHETa BBICOKOTOpPbs. Tanas JieqHUKOBas
BOJIa SIBJISIETCS] CTAOMIIM3aTOPOM CTOKA PEK B TEILIOE
BpEMs roJ1a, CTOK KOTOPBIX 0€3 3TOi 100aBKH MOXKET
CYILIECTBEHHO YMEHBIIUTHCS B 3TOT MEPUO/L.

MHoroJieTHIsI Mep3J10Ta

CoBpeMEHHOE MOBBIILEHUE TEMIIEPATyPbl MHO-
ronetHeMep3ibix nopox (MMII) npumepno B 1.5
pa3a MeEHbILIE, YeM TEMIIepaTypbl PU3EMHOIO BO3-
nyxa. Ilppyem Hanbosnpine N3MEHEHUS IPOUCXOIAT
B Hu3KkoreMIiieparypHeix MMII, a ipu temneparype
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Puc. OP4.3. CokpalyeHue 3a 1950—2002 rr. niowaam oaHOro n3 KpynHenwmnx neaHnkos CpeamHHoro xpebra —

nepgHuka CnoHuHa.

nopox 0..—1°C mpouecc aerpaganuu CylmieCTBEH-
HO 3aMezuisercd. [loBblieHne TeMieparypsl OpoJ
U 00pa3oBaHUE TAJMKOB B OCHOBHOM IPOMCXOIAT
IIPY NOTEIUIEHUH B MPUIIOBEPXHOCTHOM CJIO€ aTMO-
cheppl, CONPOBOKIAEMOM YBEIMUEHUEM TOJIIIMHbI
CHE)XXHOI'O IOKpoBa. [Ipy ymMeHbIIEHHH KOJIMYECTBA
0CaJIKOB B 3UMHMI MepHoj HaOIoAaeTcss cTabuib-
HO€ COCTOSIHWE MHOTOJIETHEH MEP3IIOTHI.

3a mepuoJ cucTeMaTHYeCKUX HaOMoAeHUH (TIpH-
MepHO ¢ cepeanHbl 1990-x Tom0OB) Ha IUIOMIAKAX
MOHUTOPHHIA OTMEUAeTCs YBEIMUCHHUE CPEeIHEH TITy-
Ounbl ce3oHHOTO MporauBanusg MMII na 1—2 cm B
3anaanoit Cubupu u Axkytuu u Ha 2—6 cm Ha EYP.
[Tpryem noBsbllIEHHE TEMIIEPATYpbl BO3yXa U yBe-
JUYeHue ITyOuHBI ce30HHOro mnporauBanus MMII
HE IPOUCXOJAT CTPOrO CHHXPOHHO. 3HAYUTEIILHOE
BIIMSIHUE OKAa3bIBAE€T BHYTPUIOOBasi NM3MEHYHUBOCTb
TEMIIEPaTypbl BO3yXa U KOJTMYECTBA OCAJKOB.

He naOmromaercs Taxke OIHO3HAUHOM 3aBUCH-
MOCTH AaKTMBM3allUM KPUOTEHHBIX HPOLECCOB OT
BEJIMYMHBI M3MEHEHUs Temneparypel. Takue mpo-
IIECChl, Kak TepMmoabpa3usi OeperoB M KPHUOTEHHOE
OIOJI3aHUE, PA3BUBAIOTCS LIUKINYECKU B 3aBHCHUMO-
CTH OT COYETAHHUS LIEJIOT0 Psijia KIMMaTHYecKuX (ak-
TopoB. OTMeUaeTcss aKkTHUBU3aLUs 3THUX IPOLIECCOB
Ha y4YacTKaX pa3BUTHUS 3alieKe00pas3yIoUX JIbI0B.
JluHaMuka TepMokapcTa o0yclIoB/IeHa COOTHOUIEHHU-
€M KOJIMYECTBa aTMOC(EPHBIX OCATKOB M BEIUUUHBI
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ucnapeHus. Msmenenue ruipoJorn4ecKux ycioBui,
CHETOHAKOIUIEHUS U PAaCTUTEIIBHOCTH J1aXe IpH I10-
TETJIEHUH KJIMMaTa MOXET CII0COOCTBOBAaTh HOBOOO-
pa30BaHMIO MEP3JIOTHl U KPUOTEHHOMY ITyUYEHHMIO.

MoznenupoBaHie 3BONIOLMM MEP3JIOTHI IIPU TIO-
TEIUIEHUH KJIMMaTa IOKa3bIBaeT, YTO B CpeIHeM o00-
JacTh NPOTAasBIIEH C MOBEPXHOCTU MEP3JOTHI OyaeT
MIOCTETIEHHO YBEJIMYMBATHCS, a TeMiieparypa MMIT —
noBsliarscs (puc. OP4.4).

CornacHO MOZEIBHBIM pacyeTaM, K CEpeiuHe
XXI B. Mep3noTa mpoTaeT Ha OOIbILEH YyacTH ceBepa
Eponelickoii yactu Poccun. B 3amagnoit Cubupu
rpaHuua pacupocrpadenus octposoB MMII ¢ mosepx-
HocTu Oyner mpoxoauTb 1o CeBepHOMY MOJSIPHOMY
kpyry. K xonuy XXI B. npaktnuecku Ha 50% morma-
JI COBPEMEHHOM KPUOJINTO30HBI MHOTOJIETHEMEP3IIbIE
HOPOJIBI MOJIHOCTBIO OTTAIOT C IOBEPXHOCTH, U BEPX-
HsIsl TPaHULA MEP3JIBIX TOJIL OITyCTUTCS Ha HEKOTOPYIO
DTyOUHY.

[lorennenne He CKaXkeTCA Ha PaCIpOCTpaHe-
HUU PEJIMKTOBOM MEp3JIOTHI Ha ceBepe EBporneiickoit
yactu Poccun u Ha rore 3anagnoit Cubupu.

IIpupoaHbie 3KOCHCTEMbI CYIIH

3a mocnenHue IECATHICTHS W3MEHEHHS B CO-
CTOSIHUM PACTUTEILHOCTH B MHpE HAOIIOAaTUCh Ha
BCEX ypoBHsX ee opranuzauuu. Ha 5—10% ysenu-
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Puc. OP4.4. CpegHerogoBas Temneparypa nopoj, B HUXXHEN 4acTu CNnosi CE30HHOIo NpoTanBaHus (MpomMep3aHns)
B CeBepHoii EBpasum ansa Tpex BpemeHHbIx MHTepeanos: 1990—2000 (a), 2040—2050 (6) n 2090—2100 rr. (B).

O6nacTu pacnpocTpaHeHust OTTasiBLLEM C MOBEPXHOCTU MepP3/10Thbl NOKa3aHbl PO30BLIM LIBETOM.
( 33
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Puc. OP4.5. PacnpeneneHme pactuTenbHOCTM ceBepHee 55° c. ul.: a) cCoBpeMeHHoe, corflacHo 6ase AaHHbIX
CAVM/GLC2000; 6) paccumtaHHoe no moaenu BIOME4 npu rnobanbHomMm notenneHun Ha 2°C. 1) 6ecnnogHble
3emMnun; 2) rpammHonaHas TyHapa; 3) TyHapa co CTENSWVMUCS Kap/IMKOBbIMU KyCcTapHukamMmu; 4) TyHapa ¢ npsi-
MOCTOSILLMMU KapPJIMKOBBLIMU KyCTapHUKaMu; 5) KycTapHUKOBasi TyHApa; 6) BeyHOo3eneHas GopeanbHas Tanra;
7) nucTtonagHas Taira; 8) BeyHo3eneHas cpepHas Tarnra; 9) cMelwaHHbii 6opeanbHblil nec; 10) cMellaHHbIn
JINCTBEHHbI nec; 11) BEYHO3ENEHbI IMCTBEHHbIN Nec; 12) NMCTONaAHbI LWMPOKOMUCTBEHHbIN Nnec; 13) TpaBbl U
KkcepodunbHble kKycTapHuku; 14) ronasa semns; 15) nen; us (Bala, Caldeira, Mirin, et al., 2005).

YHUIIaCh IM00aTbHAsI OTHOCUTENbHASL CKOPOCTh (HOTO-
CHHTE3a B pesysbrare yBeauuenus conepxanus CO,
B arMocdepe. 3aperucTpupoBaHO YUIMHEHHE Bere-
TalMOHHOTO neprona B cpearem Ha 0.029 cyT B rox
st CeBepHoro nonymapus 1 Ha 0.04 cyT B rog st
EBpaszuu. IlepBuunHasi mpoayKTUBHOCTh PACTEHHI B
1982—2000 rr. B CeBepHoii EBpasum yBenuuusa-
nack co ckopocThio 1.17% B rog. Oxunaemele u3-
MEHEHHUs1 B pacronioxenun 6uomoB (puc. OP4.5), B
OCHOBHOM, CBOJSTCS K CIEAYIOLIEMY:

— 3HAYUTENIBHO COKPATATCS TIOMIAab TYyHAPHI
(Ha 42%) w apean JTUCTBEHHHMIIBI; IS TIOCIIETHETO
OCTaHeTCsI 3aMETHasl LIEHTPaJIbHAs 4YacTh, OCTAJIbHOE
3aiiMyT, B OCHOBHOM, €JIOBBIE JIECA;

— na EYP u B CkaHauHaBUM CMELIAHHBIN Jiec
paclpoCTpaHUTCS HA OOJBIINHE OOJACTH CEBEpHEe
60° c.m1.; Ha tore Bocrounoit Cubupu mnosBUTCS
CTelb, B HEKOTOPBIX MecTax 110 60° c. 1.

PernonanbHo HaOMoqanack 3KCraHCcUs JIpeBec-
HOM PAacTUTENBHOCTH B TOpPHBbIE TYHAPHI U OTMEua-
JIOCh MPOJABHKEHUE TEMHOXBOMHOW TalI'M HA TEPPU-
TOPUH, 3aHUMAEMbIE JIUCTBEHHUYHUKAMH Ha PaBHUHE.

Apunnzanusi kiaumara Ha tore  BoctouHoit
Cubupu npuBesna K IPOABHKEHUIO CTENEN Ha CeBeEp
U K COOTBETCTBYIOLIEH MUIpPAllMU CTEMHBIX BHUJIOB
miekonuTaronux. B Apkruke Hab1I01a10Ch YMEHbB-
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nmieHue apeana Oeloro MenBens, a Ha IMOOEPeKbe
YyKOTCKOro MOpsi — TOBBIILIEHHAs CMEPTHOCTh TH-
XOOKEaHCKOTO MOpIKa.

3a nocnegnaue 20—30 et yacTtora MOXapoB B
cuOupckoii Taiire, B OBeHKUH, Xa0apOBCKOM Kpae H
Ha KpailHEM CceBepo-BOCTOKe Poccum yBennumiach
Ha 30—50%. C 1973 no 2010 . B necax BABOE yBe-
JMYWIACH TUIOIIAAb OYaroB Pa3MHOMXEHUS BPEIHBIX
HACEKOMBIX U 00JIe3Heil.

B AnTae-CassHCKOM peruoHe CyIiecTByeT yrpo3a
WCUE3HOBEHHMS PsAJIa BHICOKOTOPHBIX BUJIOB PACTEHUI
W JIMIIAWHUKOB, COKpAIEHHUs apeayia aiTaiCKoro
TOpHOTo OapaHa M YMCIEHHOCTH CUOMPCKOTO CeBep-
HOTO OJICHSI.

Osxupaercst JanbHEIee yxXyaeHue YCIOBHM
oOuTaHus U1t 6€70r0 MeIBEsl BO BCEH apKTHYECKOM
3one Poccuu (puc. OP4.6).

B necax Poccun oxxuiarores sckasnanys MoxKapHbIX
PEKMMOB U YBEIMYECHHE MPOCTPAHCTBEHHBIX MACIIITA-
OOB M TEMIIOB Pa3MHOKEHUsI HACEKOMBIX-BpEIUTENICH,
YTO YCHJIUT IPOLIECC MOBPEXKICHUSI U THOEITH JIECOB.

BbosnoTHbIe 3K0CHCTEMBI, HECOMHEHHO, TaKXKe MOJI-
BEpIKEHBI BIUSHUIO U3MEHEHUs KIIMMaTa, OTHaKO Me-
torericss HGOpPMAIMK HEAOCTATOUHO, YTOOBI CIIENaTh
OIIpeJieNIeHHbIE 3aKIIIOYSHUsI O BOSMOYKHBIX HAIpaBIIe-
HUSX U CKOPOCTH WX M3MeHeHus. HeoOXomMel aab-
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Puc. OP4.6. /IameHeHusa B MecToobuTaHnmn 6enoro Mmengens, oxmaaemole B 2041—2050 rr., o OTHOLLIEHWUIO K CO-
cToaHuio Ha 2001 r. Mpagauuamm ugeTa nokasaHo yncno mecaues 3a 2041—2050 rr., Ha KOTOPOE YMEHbLUUACH
(KpacHbIin) unu yBenuumnacb (CUHUI) OJINTENBHOCTL YCIIOBUIA, ONTUManbHbIX ans 6enoro mengens; ua (Durner,

Douglas, Nielson, et al., 2009).

Helme HaOMIOAEHHS M MCCIIEIOBAHMS B PAMKax COOT-
BETCTBYIOLIMX [IPOrPaMM C Y4€TOM IPHUPOTHOTO Pa3HO-
00pasusi, pa3HbIX reorpaMIecKux ycIoBUH (BKIIOUast
pa3nuMs B N3MEHEHUSIX KJIMMara) U pa3Horo XapakTe-
pa aHTPOMOT€HHBIX BO3/IECHCTBUM.

YriiepoaHblii 0aJaHC OYB: MOCAEICTBHSA
H3MEHEeHHs KJIUMaTa

B nonrocpouyHoill mepcnekTHBEe NPH W3MEHEHUH
KIrMara Ha Oobliel yactu Tepputopun Poccumn Oy-
IYT CKJIQ/IbIBAThCS YCIOBUSI 1Tl YBEITMUSHUST SMUCCUN
CO, moyBamMu ¥ COKpAILIEHHs 3allacoB IMOYBEHHOTO
yrepona. OCHOBHAs MPUYMHA — MHTCHCU(DUKAIHS B
CpeHeM Ipolecca IeTepoTpo(HOro JbIXaHHs IMOYB.
K 2020 r. omuccus CO, nouBamu Poccun yBeM4UTCs
10 CpaBHEHHMIO ¢ 6a30BbIM iepronoM 1981—2000 rT. B
cpennem Ha 6%, a k 2050 . — nHa 17% (puc. OP4.7).
[Tpu 3TOM OyIyT HAOMIOIATHCS KaK 30HBI HTHTEHCUBHOTO
yBeNnM4eHus (TyHIpa ¥ CeBEpHas Taira), Tak 1 HeOOJb-
IIKE PalioHbI ¢ yMeHbieHreM smucenn CO,.

Omuccus CO, noYBaMu JIECHBIX IKOCUCTEM MO-
JKET yBENUUUTHCS puMepHo Ha 15%. C yueToM yBe-
JTMYeHHUsT 00beMOB PYOOK M MHTEHCUBHOCTH JIECHBIX

MOXApOB CJIEAYET OXHIATh, YTO OOLIMIA OIOMKET
yIIIepo/ia JIECHBIX SKOCUCTEM OyJIeT yMEHBIIIAThCS.

HeobOxomuma pa3paboTka cTparerdidl U KOM-
IUIEKCHOM MporpaMMbl ajantaiuu jecoB Poccun k
W3MEHEHHUsM II00aNbHOIO KJIMMAaTa, BKJIIOYAOIIAs
CUCTEMY TE€HETHMYECKHX, JI€COBOJCTBEHHBIX, HHC-
TUTYLMOHAJIBHBIX, COIMAIBHBIX M MPOYUX MEpOo-
HPUATHH.

B XXI B. B mouBax naxorHsIx 3eMens EYP nipu
HEU3MEHHOM 3EMJICTIONB30BAaHUM CIIEAYET OXKUAATh
YMEHBIIICHHUS 3amacoB yriepoaa. Bo3mMoxxHbie more-
pu 3a 70 et MoryT cocTaBuTh OT 9 10 12% obriero
3amaca yriaepoza B cioe 0—20 cM.

AnanTaioHHbIe Mephl (crenuanu3anus npous-
BOJICTBA IMPH CMEHE CEBOOOOPOTOB U pPa3MEIEHUU
KyJIBTYp, U3MEHEHHE CPOKOB TOCEeBa U YOOPKH, U3-
MeHEeHHe 00beMOB BHECEHUS YI0OpEHUIl, BHEPEHUE
KOMIUIEKCA MEp IO CO3[AaHUI0 JJOCTATOUHOW KOPMO-
BOI1 6a3bl M p.) MO3BOJIAT CHU3UTH MTOTEPU yIIeposa
MOYBaMH MaxOTHBIX 3eMenb Ha 30—45%.

B teuenne XXI B. COBpEMEHHBIN ypOBEHb aK-
KyMyJSIIUH  YTJIEpO/ia TIOYBAMHU 3aJICKHBIX 3€MeIb
Poccun (74 £+ 22 Mt C/rom) MOXET B II€JIOM yMEHb-
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Puc. OP4.7. lNepcnekTuBHas ougHKa U3MEHEHUs1 CPeaHEerogoBOro reTepoTpodHoOro apixaHus noys Kk 2050 r. B
NMpOLLEHTaX Mo cpaBHeHUo ¢ 6a3oBbiM nepuogom 1981—2000 rr. (Ha OCHOBE PacyYeTOB C PErMoHanbHOW KnMMaTu-

yeckon moaenbto 'TO).

mmthes. [Ipu aTom Ha Gonbiieit Tepputopun AYP u
[enTpasibHO-UepHO3EMHOM 30HBI YMEHBILIEHUE COCTA-
BUT 11—32%, a B CeBepo-3anaguom u LleHTpansHom
(benepanbHbIX OKpyrax OyneT HaOmonarhesi yBelIuye-
aue akkymyssiun C 10 27%. Smuccus CO, ot Topsi-
HO-OOJIOTHBIX YTOJMIA BO3PACTET B CBS3U C YCHUIICHUEM
BOJTHOM M BETPOBOM DPO3HUH, JECTPYKIINN, THTEHCUBHO-
CTH MOKapoB U NIp. AJanTalMOHHbIE MEPHI IJIs1 TOP-
(STHBIX TIOYB, TIPEKIIE BCETO, OTHOCATCS K MEPOTIPHSI-
THSIM IO OOBOJHEHUIO paHee OCYIIEHHBIX 3€Meb.

B 30He MHOronerHeld Mep310Thl BO3MOXKHOE
YBEJIMYEHUE NMPOTAUBAHUS MTPUBEAET K YBEIUUYEHUIO
smuccnu CH, x cepenune XXI B. JOMOTHATENBHO
npumMepHo Ha 8—10 Mt B rox, 4To MOXET yBENH-
YUTh CPEAHETOJIOBYI0 TIOOANBHYIO TeMIEepaTypy
npuonusuTenbHo Ha 0.012°C. JlonoJHUTETEHO OKO-
10 0.01°C B mobanbHOE MOTEIJIEHHE MOXKET BHE-
ctu yBenuuenue smuccun CH, Ha menbpe mopei
BocrouHoli ApKTHKH.

Bo3MoxkHOCTH ajanTalnuuy Ajs MO4YB BCEX THUIIOB
BKJIIOYAIOT MEPHI IO 3allUTE [OYB OT JAETpajaluu
(3ammTa MpOTUB PPO3UU U 3arpsi3HEHUs, PEKYIbTHU-
BallMsl, MPOTUBOIIOKAPHBIC MEPOTIPUITHS U JIP.).
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3acyxu ¥ onyCTHIHMBaHUE

3acyxu HaOMIOMAIOTCS BO BCEX MPHPOIHBIX 30HAX
Poccun, xak ¢ OONIBIINM, TaK M ¢ MaJILIM KOJIMYECTBOM
ocajkoB. JlnuTenbHbIE 3aCyXU Ha 3aCyLUIMBBIX 3€M-
JAX CTAHOBATCA MPUYUHOM MX apuud3allud — Ha-
YaJbHOW CTaJWU KIMMATHUYECKOTO OMYCTHIHUBAHUSI.
Hpyras cocraBisitonias OmMyCTHIHUBAHUS — aHTPO-
MOTEHHast, OHa 00yCJIOBJIEHA JeTpajaliuei 3acyIuim-
BBIX 3€MEJIb B PE3yJIbTare AesTeIbHOCTH YEIOBEKA.

Pa3Butue 3acyx B 3eMIieleNIbBUECKUX paiio-
Hax M macToWmHOW 30He Poccuu MPOUCXOTUIIO
B XX B. Ha (OHE MEUICHHO YBEIMYUBABIIETOCS
¢ 1930-x romoB 10 koHma XX B. CpeIHEro 3a roj
yBnakHeHus. CuibHBIE U OOIIMPHBIE 3aCyXH TOY-
TH exeronno Haomronanuck Ha EYP B 1930-e romgsl.
XoTsl MOBTOPSAEMOCTh 3acCyX B MOCJIEAYIOIIUE Jie-
caTuieTuss Oblia MeHbime, demM B 1931—1940 rr,
BCe ke B oTnenbHbie aecstuierus (1951—1960 rr.,
1991—2000 rr.) OHa HECKOJBKO IMOBBIIIAIACH.
[Tepuon nHTEHCUUKAIIMU COBPEMEHHOTO TIIO0AIb-
HOTO norterieHus (¢ Hayana 1980-x rooB) xapakre-
pHU3yeTCsl YBEIIMUEHUEM HE MOBTOPSIEMOCTH 3aCyX, a
UX UHTEHCUBHOCTHU U OXBaTa TEPPUTOPUHU.



OnycTpIHMBaHUE 3aCyUUIMBBIX 3emenb Ha EYP
MOJACPKUBACTCSI B OCHOBHOM aHTPOIIOI€HHON Ha-
IPy3KOM Ha DKOCHUCTEMBI. YBEIMYEHHE T0J0BOIO
YBIIQXKHEHUSI TeppuTopuu ¢ KoHa 1980-x romos 1o
Hayana XXI B. BBI3BaJIO BOCCTAHOBJICHUE CTEITHON U
ITyCTBIHHOW PACTUTEIBLHOCTH AAKE B YCIOBHX CHIIb-
HOM aHTPOITOT€HHON Harpy3ku. Takke Ha MHTEHCHB-
HOCTb €€ BOCCTAaHOBJICHUS MOBIUSJIO BPEMEHHOE
yMEHbIIIEHHUE MepeBbinaca B KoHle XX B. (3aMeIIuI-
Cs1 WJIA OCTAaHOBHWJICSI POCT TOOBOTO MTOTOJIOBBSI CKO-
Ta) KaK (pakTopa aHTPOMOTEHHOTO OITYCTHIHMBAHUSI.

BONBIIMHCTBO COBPEMEHHBIX MOJEIBHBIX pac-
yeToB Oymymiero kauMara B XXI B. Ha TeppUTOpUH
Poccun 1okasplBacT yMEHBIIIEHUE YBIIQ)KHEHUS K Ce-
peauHe XXI B., 0COOGHHO Ha 3aCYIUIMBBIX 3EMIIIX
tora EUP. Oxupaercs yBennmueHHe MOBTOPSIEMOCTH
3acyx. IIpu 3TOM BO3pacTer 101 MOYBEHHBIX 3aCyX.

OSIIES PESIONE

Bo3mMoxHO ycuiieHHne KIIMMaTHYeCKOM COCTaBIIIOLIECH
OIyCThIHUBaHMs. BeposTeH Gosee yacThlil 0XBaT 3acy-
XaMU TEPPUTOPUH K CEBEPY OT 36PHOBOIO IOSICA.
VYceioBueM agekBaTHOM afanTaliy K OKUIaeMO-
My OoJiee 3acCylIIMBOMY KJIMMATy FOKHBIX pailOHOB
3epHOBOrO mnosica Poccum SBIAIOTCA NPHMEHEHUE
BJIArocOeperammrx TEXHOJIOTUH M COBPEMEHHBIX
MIPUEMOB  BO3JIEJIbIBAHUSL  CEJIBCKOXO3HCTBEHHBIX
KYJBTYp, palliOHAJILHOE UCIIOJIb30BaHUE YIOOPEHUH.
Ananranys K yBEIMYEHHUIO MOBTOPSIEMOCTHU 3a-
CyX B MAacTOMIIHON 30HE JOJKHA OBITh HalpaBiieHa
HAa TMOBBIIIEHUE YCTOMYUBOCTH MACTOUIITHBIX KOCH-
CTEM IIyTEM IPEKpalleHMs IEpeBbIIaca U NpUMEHe-
HUSl TEXHOJIOTM BOCCTAHOBJIEHMSI WM YBEIMUYEHUS
OuomnoTeHIraNa nacToul| (BHECEHUE OPraHMYeCKuX
Y MUHEPaJIbHBIX yI0OpEHHi, TOCEB TPaB C BHICOKOM
OMONPOYKTUBHOCTBIO, YBIAKHEHHE).
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Pa3nen 5. BO3AEMCTBUSI U3SMEHEHUN
KJIUMATA HA MOPCKHUE ITPUPOTHBIE
CUCTEMBI

Apxkruyeckune Mmops Poccun

K apkruueckum mopsim Poccum Tpaguimon-
HO oTHocAT Mopsi Kapckoe, JlanteBbix, BocTouHo-
Cubupckoe 1 UyKoTckoe, SBISIOMHUECT OKPAaUHHBIMU
Mopsimu CeBepHoro JleqoBUTOro okeaHa. Y4uThIBas
reorpaduyeckoe MoyIoKeHue, K apKTHUECKUM MOPSIM
MOXHO OTHECTHU Takxe benoe u bapeHueBo mops.
Mopckasi [1eATeNbHOCTh Ha CEBEPHBIX MOPSX
Poccnn u skOHOMHYECKOE pa3BUTHE CEBEPHBIX PErH-
OHOB B 3HAUMTEJIBHOHN CTENEHU 3aBUCAT OT KJIMMaTa
(mompoOHee 3TOT BOMPOC PacCCMOTPEH B pazuene 6).
Tak, Hampumep, KIMMaT, OCOOCHHO MOBTOPSIEMOCTh
U MHTEHCUBHOCTb JKCTPEMAJbHBIX THIAPOMETEOPO-
JIOTUYECKUX SIBJICHUM, JIEJIOBbIE YCIOBHUS, BIMSAET HA
3¢ (}HEeKTUBHOCTh M GE30MACHOCTh JTOOBIYM TOJIE3HBIX
HCKOIIAEMbIX U MOPCKHX TPAHCIOPTHBIX IMEPEBO3OK,
Ha BO3MO)KHOCTH Pa3BUTHUSI U COXPAaHHOCTh HH(pa-
CTPYKTYpbl. KiIMar B 3HAUUTEIBHON CTENIEHU BIUSIET
Ha JIOCTYITHOCTh MOPCKUX OMOPECYpCOB, B TOM YHCIIE
Ha ycJI0BHS U 3PPEKTUBHOCTH PHIOOJIOBCTBA.
Pe3ynbraTel aHanmu3a W3MEHEHUN TeMIepary-
pBI MPU3EMHOIO BO3/1yXa B APKTHKE MOKa3alld, YTO
TeMIIepaTypa Bo3/lyXa B OOJBIIMHCTBE apKTHUECKHUX
pEruoHOB B 11eJ0M 3a XX B. moBbicuiack. B 2005 .
CpeiHss rojloBasi TeMIepaTrypa B 00J1acTH ceBepHee
60° c. 1. BrepBbIE MPEB3OILIA YPOBEHD, TOCTUTHY-
ThI B nepuoA noremneHust Apkruku 1930—1940-x
rofoB. 3a nepuoa 1981—2010 rr. noBeIIEHUE CpeT-
HEroJIOBOM TeMIieparypbl BO3Ayxa OBUIO CTaTHCTU-
YECKHM 3HAUMMBIM HaJ aKBAaTOPHUSIMHU BCEX apKTUYe-
ckux Mopei. [Ipy 3TOM B pa3HBIX HaCTAX “MOpPCKON
APKTUKH CKOPOCTH TOTEIUICHUS OBLUTH Pa3IUYHBI.
Tak, B benoMm mope cpenHerogoBas Temmeparypa
BO3/lyXa yBenuumiach B cpeanem Ha 2.1°C. B 3um-
HHU CE30H MOBBIIICHUE TEMIIEPATypbl B CEBEPHOM
yacTu bapenrieBa Mops coctaBmiio uyTh Oomee 4°C.
B paitonax mopel a3uarckoro cexropa — Jlanrtessix,
Boctouno-Cubupckoro 1 YyKOoTCKOr0O — MOBBIIIIE-
HUe TemnepaTypsl 0b110 B inamnasone ot 0.4 no 1.1°C.
HawnyuymuM uHIUKaTOpoM HM3MEHEHWH KiuMa-
Ta B MOPCKOW 4acTU APKTHKHU SBISIFOTCS MOPCKHE
npae1. B xoHne XX B. — Hauane XXI B. B CeBepHOM
MOJTyIIapUM HAOJIONAI0Ch YMEHbIIEHUE IUIOIIAIN
MOPCKOTO JibJia Ha ()OHE €€ 3HAYUTEILHON MEXKIo/0-
BOM M3MeHYMBOCTH. OCOOEHHO OBICTPO B MOCIEHEE
TPUALIATWIIETHE COKpallajach MUHUMAaJbHAs B Ce-
30HHOM XOJIe¢ (CEHTSOph) IUIONIA b MOPCKOTO JIbJA.
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AOCONIOTHBIT MUHUMYM IUIOIIAAX JIhJa 33 BECHh
nepuoJ; HaOMIONEeHU ObUT JOCTHTHYT B CEHTSIOpE
2012 r. OTHOBPEMEHHO € 3TUM OTMEYAJIOCh U YMEHb-
[ICHUE TOJIIMHBI APEHPYIOMHUX JTbI0B. 3aMep3aHue
B apKTHUYECKHX MOpPSX MPOUCXOIUIIO MO3IKE, YeM B
1965—1975 rr., B cpeanem Ha 12 cyt. Ilozxe npy-
IMX palOHOB apKTUYECKUX MOpPEW — B CPEIHEM Ha
21—22 cyt — nenooOpa3oBaHUe HACTYHAJO B FOTO-
3anagubix yactax Kapckoro m UykoTckoro Mopen.
[Ipu 3TOM NPOJOKUTETBHOCTH JIEAOBOTO MEepuoaa
yMeHbImIach Ha 40 cyT 10 CpaBHEHHUIO C IEPUOJOM
1965—1975 rr. u B cpeHem coctaBuia 284 CcyT.

[TocnencTBus U3SMEHEHUS KJIMMaTa UMEIOT U 9KO-
JIOTUYECKYI0 COCTAaBJISIONIYI0. DKOCUCTEMBI CEBEP-
HBIX MOpEH, 0COOEHHO apKTHYECKHX, BeCbMa UyB-
CTBUTEJIbHBI K BHEIITHUM BO3ACHCTBUAM. DTO Kacaet-
Csl ¥ 3arpsI3HEHUST MOPCKOM Cpejibl, KOTOPOE, KaK mpa-
BUJIO, YAANII€TCS B Pe3ylbTaTe €CTECTBEHHBIX IPO-
LIECCOB ropas/io MEUVICHHEE, YeM B I0XKHBIX MOPSIX, U
M3MEHEHUsl TakuX 0a30BBIX XapaKTEPUCTUK BOJHOM
Macchbl, KaK TeMIleparypa U COJIEHOCTb. V3MeHeHue
KJIUMAaTa BJIMSET HA OTH MapaMeTPhl, YTO MPUBOJIUT
K TOCIEAYIOUUM MOIU(MUKALUAM 3KOJIOTUYECKUX
MPOLIECCOB B MOPCKUX SKOCHUCTEMAX, K M3MEHEHUIO
UX BHUJOBOIO COCTaBa M MPOAYKTUBHOCTU. B mrore
ATO CKa3bIBAETCA U HA MPOTYKTUBHOCTH MOMYJSLUNA
SKOHOMUYECKHU 3HAYUMBIX TIOPOJ] PhIO U JIPYTHUX MOP-
CKHX OpPTaHU3MOB.

BbaarTuiickoe mope

JlaHHBIE MHOTOJICTHHUX HAOIIOJCHHUH 3a HU3MCH-
YUBOCTBI0O W W3MEHEHHEM COCTOSHUS bamTuiickoro
MODsi, B YaCTHOCTH, 32 MApaMETPAMU KJIMMaTH4ECKOM
CHUCTEMBI, YKa3bIBAIOT KaK Ha HAIMYNE 3HAYUTEIbHON
MEKT0JIOBOM U3MEHUYHUBOCTH, TaK M Ha JOJITOBPEMEH-
Hbl€ TEHJCHIINN N3MEHEHHIA.

Ha puc. OP5.1 npencrasnensl qanubie GUHCKOTO
METEOPOJIOTUYECKOTO HMHCTUTYTa O MaKCHUMaJbHOU
TIJIOIAIU JIISTHOTO MOKPOBa B TEUEHUE TO/IA 32 JH-
TenbpHbIN nepuog — ¢ 1720 . Buana cymiecTBeHHas
MEXKTO0/I0Basi M3MEHYUBOCTh, HAJUYHE BCEX Trpaja-
U JI€IOBUTOCTH — OYEHb YMEpPEHHAsl, yMEpEeHHasl,
CpelHssl, CUJIbHAS U SKCTPEMAJIbHO CHIIbHASL.

Kak moka3pBaloT MOJEIbHBIE pacyeThl, B
bantuiickom mope B Ommkaiiimue 80 ner Oymer
MPOJIOJIKATHCSL  TIOBBILIEHUE TEMIEPAaTypbl BOIBI,
YTO TPUBEIET K YMEHBIICHUIO IUIONIAIU MOPCKO-
ro Jibjla ¥ Nepuoja JeJA0BOr0 MOKpbITUsA. B pas-
BUTHH CYJOXOACTBA M IIOPTOBOH JIESITEIBHOCTH
3TO OOYCIIOBUT CHMIKEHHE 3aTparT, CBSI3aHHBIX C HC-
MOJIb30BAaHUEM JICIOKOIBHOTO (hIIoTa JJIsi MPOBOAKHU
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Puc. OP5.1. MHOroneTHsas MamMeH4Y1MBOCTb MakCHUMasnbHOW Nnowagn neasaHoro nokposa B bantuinckom mope 3a

nepuoa uctopuyeckmx HabnaeHnii c 1720 no 2010 .

CylIOB B HOPTHl B 3UMHHUU MEPHOA, U KaK pe3ylb-
TaT — CHIKEHHE CTOMMOCTH TPY30IEPEBO30K.

[Ipn coxpaHeHUM COBPEMEHHOW TEHICHIINH
YBEJIMUEHUSI SKCTPEMYMOB BBICOTHI YPOBHSI MOpPS U
YaCTOTHl HABOJAHCHHI, BBI3BIBAEMBIX IITOPMOBBIMU
HaroHamH, IpeCTaBiIsieTcss He0OOXOUMBIM JalibHEH-
1iee pa3BUTUE U COBEPIICHCTBOBAHUE CHUCTEM OIle-
pPaTUBHOTO MPOTHO3a J3TUX OMACHBIX SBICHUW AJIs
oOecrieyeHns: 6e30MACHOCTH MOpEIJIaBaHusl, COKpa-
[ICHUS U TIPEAOTBPAIEHUS] YOBITKOB OT KaTacTpoQu-
YECKHX pa3pyIlICHUH TPU BEICHUN OEPETOBOTO CTPO-
UTEJIbCTBA U COXPAHHOCTU OEPErOBbIX COOPYKEHUH,
JUTIsl CBOEBPEMEHHOTO OTOBELICHUS HACENIEHUS TIPU-
MOPCKHUX TEPPUTOPHUIL.

[Torennenne knumara B bantuiickom permone
JIOJDKHO CIIOCOOCTBOBATh Pa3BUTHIO MOPCKOTO M Oe-
peroBoro Typusma. OJHAKO, COTIIACHO TEPCIEKTHB-
HBIM OIIEHKaM, BO3MOXXHOE pacIIupeHue 30H nedu-
LIUTA UJTU TTOJIHOTO OTCYTCTBUS KUCJIOPO/ia B IITyOUH-
HbIX cnosix Boj duHckoro 3anuBa bantuiickoro mopst
MOJKET MPHUBECTH K YXYAIICHUIO KauecTBa BOJ B IIe-
oM. OCHOBHBIMH TIPOSIBJICHUSIMH TOTO YXYAIICHUS
OyayT WHTEHCU(UKAIUS PA3BUTHS IMOTCHIIMAILHO
TOKCHYHBIX CHHE3EJICHBIX BOJIOPOCIICH, YMEHBIIICHHE
IIPO3PAuyHOCTH BOJBI, OOpacTaHue Oeperos, U3MeEHe-
HHE KOPMOBOM 0a3bl ppi0 W CMEHA UX BHJIOBOTO CO-
CTaBa, T. €. YCUJICHHE Tpoliecca 3BTPOPUPOBAHUSI U
€ro MOCJIEICTBUM.

B Bomax kanuHuHrpajckoro uenbda, B
Kypuickom 1 BuciamHckoMm 3amMBax BCIEACTBUE UX
MEJIKOBOJTHOCTH O€CKHCIOPOIHBIE YCIOBHUS, COXpa-
HSIOIIUECS MPOJOHKUTEIBHBIN MEPHO BPEMEHHU, HE
BO3HMKaOT. OJIHAKO COBPEMEHHBII ypPOBEHb COJIEP-
JKaHUs MUTATCIbHBIX BECIICCTB B BOI[HOfI CpCac 1, Kak
CJICACTBHUC, 3HAYUTCIIbHASA MHTCHCUBHOCTDb Pa3BUTUA
BOZOPOCIIEN ATUX aKBAaTOPH BEChbMA 3HAYUTEIIbHBI.
[ToBeITIIEHUE TEMIIEPATyPHI BOBI OY/IET CIIOCOOCTBO-
BaTh JaJIbHEHIIEMY Pa3BUTHUIO TEIUIONIOOUBBIX Bpe-
JIOHOCHBIX BOAOPOCIEH, U YPOBEHb IBTPOGUPOBAHUS
MOKET YBEJIMYUTHCS, YTO MPHUBEAET K BOZHUKHOBE-
HHIO 6GCKI/ICJ'IOp0)IHBIX 30H B IIEPHUOJbI MMOCJIC MHTCH-
CHUBHOT'O IBETCHUA BO/.

Takum o0O0Opa3oM, TOBBIIIEHHE TEMIIEPATYPHI
BOJIbI TOTPEOyeT MPUHATHUS PUPOJAOOXPAHHBIX MEp,
B YaCTHOCTH, MO COKpAILEHHUI0 OMOTEHHON Harpys-
KH C CYIIH U CHU)KEHUS YPOBHS 3BTpOHKAINH U
YAYUYIICHHUS Ka9€CTBA BOJI POCCUNUCKHIX TPUOPEIKHBIX
AKBaTOPHM.

Oco000 3aMeTHOE BIIMSHUE OKa3bIBAET U3MEHEHHE
KJINMaTa Ha PeIO0JIOBCTBO U OHopecypchl. B wacTHO-
CTH, U3MEHEHHsI KJIMMara CyIIeCTBEHHO BJIHSIOT Ha
cpeay OOMTaHUsI IPOMBICIOBBIX PBIO, UX KOPMOBYIO
0a3y 1 MEXBUIOBYIO KOHKYpEHIIMI0. TemreparypHbie
YCJIOBUSL UTPAOT BAXHYIO POJIb B KU3HCACATCIIb-
HOCTHU pBI6, U NOTCHIINAJIBHO ITOTCIINICHUE MOXKET I10-
JIOKUTENIFHO CKa3aThCs Ha MPOLeccax UX pocTa.
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OnHako MOCKONBKY IUIOMIA/b 30H JepHIUTa WK
MOJTHOTO OTCYTCTBHUSI KMCJIOpoJa B bantuiickoMm mMope
IpU TOTETUIEHUH 3HAYUTENIBHO YBEJIMYUTCS K KOHILY
TEKYIIETro CTOJIETUS 110 CPAaBHEHUIO C €€ COBPEMEHHBIM
3HayeHueM (B 3 u 1.5 paza cOOTBETCTBEHHO, 1O CyIlie-
CTBYIOIIIMM TIEPCIIEKTUBHBIM OIICHKaM), COJIEHOCTh
YMEHBILIUTCS, a MoKa3zarenu oOImiel 3BTpoduKamu
yBenuyarcs, 3PQEeKTUBHOCTb PHIOOIOBHOTO CEKTOpa
Oy/ieT CHIKAThCS. ITO OyJIET POUCXOUTh B PE3YIIbTa-
Te OOIIETO YMEHBIICHUS YJIOBOB U 3aMEICHHS [IEHHBIX
MIPOMBICIIOBBIX BUJIOB PbIO Ha MEHEE IICHHBIE.

OnHaxo CyILECTBYIOT U ONPEETICHHbIE BO3MOXKHO-
CTHU aJianTalyy peIOHOTO X03sicTBa Ha bantuke k u3-
MEHEHHIO KiumMara. [[jis sToro Heo6xoauMo mpoBesie-
HHE MOCTOSIHHOTO MOHUTOPHHT'A MOMYJIISIIUI OCHOBHBIX
MPOMBICIIOBBIX BUIOB pbIO bantuiickoro Mopst u ero
NpUOpPEKHBIX 30H. VICXOIst M3 JaHHBIX MOHWUTOPHHTA,
CJIElyeT CBOEBPEMEHHO I1E€PEOPUEHTUPOBATH IIPOMBI-
cen u OeperoBbie PHIOOTIEPEPAOATHIBAIOIIIE MOIITHO-
CTH, ONITUMU3UPOBATh PACHIPENICIICHUE UX YCUIUN MEK-
Iy TaKUMH BHUJAMH, KaK CEJIb/lb, IIMPOT WM TPECKa.
Cy1iecTByroImye METOAMKY OLEHKH JJOITYCTUMBIX YJIO-
BOB JIOCTAaTOYHO HAJIEKHO pabOTaIOT B KPaTKOCPOUHOM
MIEPCIEKTHBE, OJJHAKO HE MOTYT OBITh HCIIOIb30BaHbI
JUIL MHOTOJIETHETO MEPCHEKTUBHOIO IJIAHUPOBAHMS.
Heo0xonumbl HOBBIE Pa3pabOTKH.

Pa3BuTne akBaKkyJabTYyphl KaK HAIpPaBICHUS PHI-
0O0XO035UCTBEHHON JIEesATENbHOCTH Ha banrtuiickom
MOpe TO3BOJHUT aJaNTUPOBATH 3Ty NEATEIBHOCTh K
OKUJAeMbIM H3MEHEHUusM kinmMara. Kpome ToBap-
HOTO PBHIOOBO/ICTBA (MHTEHCUBHOM (POPMBI aKBAKYIIb-
Typbl) HEOOXOTUMO BHEJIPEHHE SKCTEHCUBHBIX (HhOpM
KyJBTUBHPOBAHHSI MOPCKHUX OPTraHU3MOB ((UIBTPY-
OLIE MOJUTIOCKH U MAaKPOBOAOPOCIH).

LenecooOpa3Ho IUIAHUPOBATH YCUIIGHHUE Me-
POTIPUSATHII 10 HMCKYCCTBEHHOMY BOCIIPOU3BOICTBY
BOJIHBIX OMOpECYpCOB C BBIPAIUBAHUEM MOJIOIU
LIEHHBIX BUJIOB PBIO IS MOCIEIYIOIIEro BITyCKa B
banrtuiickoe mope. Pacmupenue cetn mHKyOaTopoB
U PHIOONTUTOMHUKOB JIOJDKHO 00€CIIEUUTh HE TOJIBKO
BBITIOJTHEHHE TOCYIapCTBEHHBIX MPOTPaMM BOCIPO-
M3BOJICTBA BOJIHBIX OMOPECYPCOB, HO U IOTPEOHOCTH
TOBAapHBIX MOPCKUX (pepM B MOCATOUHOM MaTepHase
TSl 3apBIOTICHUS CaIKOB.

Ba)kHbIM 3B€HOM a/1anTalyy peIOHBIX COOOIIECTB
K MI3MEHEHUIO KJIMMara JI0JDKHBI CTaTh METMOPATHBHBIE
MEpOIpUATHS B NMPUOPEKHBIX palioHaX, I 3apOCiIu
BOJIHOM pacTUTEILHOCTH, OTOSICHIBAIOIINE Oepera, CiIy-
AT MECTaMM Uil YCIEIIHON PEenpOAyKIIMA MOPCKHUX
U TIPECHOBOIHBIX BHUIOB pbIO banTuiickoro Gacceiina.
Kak y>xe ormedasnock paHee, Ipu MOTEIJICHUH KiIUMara
U COITyTCTBYIOIIMX 3TOMY MPOLECCY IBTPOPUKALIH U
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YMEHBIIIEHUH COJIEHOCTH ILJIONIA/lb BOAHOM PACTUTENb-
HOCTH OyJIeT YBEeITMUYMBATHCS, YTO Oy/IEeT CIIOCOOCTBO-
BaTh YBEJIMYCHHUIO TIOMYJISIIAN KapIIOBBIX BUIOB PHIO U
PETPOIYKIIMOHHBIX apealioB CyAaKa.

B otnnume ot peO0NOBCTBA, MPOIYKIUS aKBa-
KyJIBTYpbl Ha bantuke moxer ObITh yBenuyena B 30
pa3 1Mo CpaBHEHHUIO C €€ COBPEMEHHBIM COCTOSTHHEM
(mo 400 thIcsy TOHH B TOx). [loTeHIIMANBHBIC BO3-
MO>KHOCTH TOBapHOTO PHIOOBOJICTBA (AKBAKYJIBTYPHI)
pa3IuyaroTcs B pa3HbIX 4acTAX banTuiickoro Mopsi.

IOxknb1e mopst Poccun

HO>xnp1e Mopst Poccun — YepHoe, A30Bckoe U
Kacnuiickoe — MMEIOT Ba)KHOE XO3HCTBEHHOE 3Ha-
yeHue (pbIOHBIA MPOMBICEIN, CYHI0XOACTBO, N00BIYA
Ha menb(e U TPAaHCIIOPTUPOBKA HEPTH M Traza, Ky-
POPTHBIE 30HBI U IOPTHI HAa pUHAIe)KaKX Poccun
y4acTKaxX MoOepesKbs).

OCHOBHBIE TOCJEACTBUSI M3MEHEHMs KIMMara B
nocneanue npumepHo 30 jer, oOmme Ui BCeX K-
HBIX Mopel Poccrn, — MOBBIILIEHUE TEMIIEpaTyphl Mo-
BEPXHOCTH (ITOBEPXHOCTHOTO CJIOs), YMEHBIIIEHHE CO-
JIEHOCTH (M COOTBETCTBEHHO YCHJIEHHE BEPTHKAIbHOMN
cTpaTu(UKAIK BOM), YMEHBIIEHHE CKOPOCTH BETpa U
HOBBILIEHNE YPOBHS YepHOoro n A30BCKOTO MOpEH.

TenneHIMs K yBEITMYEHHIO TEMIIEPATYPhI BO3.TY-
xa (puc. OP5.2) u Temneparypbl MOPCKOH MTOBEPXHO-
CTH NpPUBEAET K YBEIMYEHUIO IPOIOJIKUTEIBHOCTH
KypOPTHOTO CE€30Ha Ha POCCHUHCKHUX MOOEPEkKbAX
Uepnoro u AzoBckoro mopeit. Kacrnimiickoe mobepe-
*Kbe Poccun noka He sABIsAeTCs KypOPTHOM 30HOM.

B pe3syinbrare n3MeHeH!s1 TEPMOXaJIMHHON CTPYK-
Typel B DIyOOKOBOAHBIX oOmactsax Kacnuiickoro
MODsI (YCHUJIEHUST COJICHOCTHOM (TIJIOTHOCTHOM) CTpa-
TU(PUKAIMK) TPAKTHUECKU MpPEeKpaTuiach BEHTHIIS-
11l NIyOMHHBIX BOJ €r0 KOTJIOBMH, YTO HETaTUBHO
CKa3aJIoOCh Ha DKOJIOTUYECKOM COCTOSHUU MOpSI.
AHOMaNbHO CWJIBHOE LBETEHHE BOJ HaOIIOANIOCh
B lOxxHom Kacnuu B aBrycre — cenrsiope 2005 r.,
KOTJIa IJIOMaab IBeTYyIuX Bo nocturia 20 000 kv,
AHajnoruuHele sBIEHUS OyIyT BCE Yalle MPOMCXO-
nuTh U B CeBepHOM Kacnuu, 4To MOXKET OTpULIATEIb-
HO CKa3aThCsl Ha Ka4eCTBE MOPCKUX BOJ U PHIOHOM
IIPOMBICJIE HA POCCUKMCKON aKBATOPHH.

B 2006, 2008 u B 2012 rT. HaOIIOIAIOCH AHO-
MajbHO CHWJIBHOE LIBETEHHE BOJ B OTKPBITBIX U IIPH-
OpeXHBIX palloHax BOCTOYHOM YacTu YepHOTro Mopsi.
[{BeTeHne BoA MOMKET HEraTUBHO CKa3aTbCs Ha Ky-
POPTHBIX 30HaX UYepHOro Mops, XOTS B MEHbLIEH
CTEINEeHHU ATO JIOJDKHO Kacarbesi OeperoB Poccum (3a
UCKIIIOUEHUEM IUISDKEH AHaIbl), MOCKOJIBKY OTCYT-
CTBYET 3HAYMTENbHBIN CTOK pek B [ py3un, Abxa3uu u
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Puc. OP5.2. Ce30HHas 1 MexrogoBass MIBMEHYMBOCTb CPEeOHEMECSAYHbIX 3HAYEHUN TemMmnepaTypbl BO34yxa Haf,
YepHbiM MopeMm (41—45° ¢. w., 286—41°B. a.) B 1979—2011 rr. 3HayeHne cpeaHei CKOPOCTU N3MEHEHUS, YKa3aH-
Hoe Ha rpaduke, naHo B K/mecsu,. JInHenHbii Tpena y = 0,001059x + 282.7.

Poccuun. Opgnako »Ta mpobiieMa MOKET OKa3aThCs Cy-
IIECTBEHHOM JJIs1 KypPOPTHBIX 30H A30BCKOTO MODS.
[ToBpiienne ypoBHs YepHoro Mops B Omu-
Kallliye AecATWIETUS HE CO3JacT 3HAYMTENbHBIX
npoOseM I MpUOpekHOW 30HBI Pocchu, omHAKO
BEChMa BEPOSTHBI abpas3usi OeperoB M MOATOILIE-
HUE TPUOPENKHONH HHOPACTPYKTYPHl H IOCEITKOB
Ha A30BCKOM Mope. YBEIWYEHHE CPEIHEro ypOB-
Hs1 A30Bckoro mopst Ha 0.5—1 M ¢ yyeToMm CroHHo-
HArOHHBIX KOJICOAHWH TpHUBENET K JalbHEHIIeMy
CHJIFHOMY pa3MbIBYy ero nodepexbs. [1on ceppesHoii
yIpO30# MOATOIUICHUST OyAyT HaXOAWUTHCS PacIoio-
KEHHbIE B 3THUX 30HAaX poccuiickue ropoaa Tempioxk,
[Ipumopcko-Axrapck, Eiick u Taranpor.
[obiuienne ypoHst Kacnimiickoro mopsi Ha 2.5 M ¢
1978 o 1995 r. mpuBesio K pa3pyLIeHHIO TOCETKOB U
UHPPACTPYKTYpHI B IHUPOKO# (10 50—70 kM) moso-
ce OeperoBoii 30HbI Kanmbikuu (Jlaranckuii paiion)
n Kazaxcrana, x 3aroriennro 320 ThIC. ra HEHHBIX
3eMellb, TIOBBIIIEHUIO YPOBHSI TPYHTOBBIX BOJ, MOJ-
TOIJIEHUIO U 3aCOJICHUIO I10YB, OATOIUIEHHUIO KEJIe3-
HBIX W aBTOMOOWJIBHBIX JOPOT, JIMHHH DIEKTPO-
nepenad u TeneOHHON CBS3M, HAPYIICHHIO PaOOTHI
ra3onpoBOOB, 3arPSI3HEHUI0 MOPCKUX BOJI B PE3YJIb-
TaTe 3aToIUIeHNs] He(TAHBIX ckBaKuH. Tonbko B Jla-
recta”e 260 ThIC. YEJIOBEK OKA3aJI0Ch B 30HE MOJITOI-
JeHusi, a oOliee BO3AEHCTBUE 3TOrO MOABbEMA YPOB-
HSl MOpSl KOCHYJIOCH 7 MJIH. Ta CYILIH, T7I€ TPOXKUBAJIO
okos10 600 ThIC. YemOBEeK. JKOHOMHUECKUU yIIepO
Poccun u3-3a mogbema ypoBHSL MOpsl, IO Pa3HbIM
orieHkaMm, toraa coctaBui 0.5—1 mapa. gomrapos

CIIA. CymmapHBI COBOKYIHBIA TPsIMOM yIIiepO
JUIsl TIPUKACIUUCKUX CcTpaH, mo aaHHeiM BMO, k
1995 r. cocraBun okoino 15 mapa. nomnapos CIIA.

Xors B koHue 2012 r. yposenp Kacmmiickoro
MOpsl HAXOAMJICS Ha OTMETKE IpUMEpHO Ha 1.2 M
ke Makcumyma 1995 . (puc. OP5.3), Heo6xonumo
YUUTBHIBaTh €T0 BO3MOXKHOE IMOBBILICHHE B OJMKaii-
[Iee JICCATHICTHE BHOBD O OTMETKU —26.6 M, KaK B
1995 r.; mpu 3TOM CleayeT YYUThIBaTh, UTO HU MHU-
HumMyM 1977 r., Hu makcumyM 1995 1. B xon1e ypoBHS
Kacnus npenckasars He yaaBasioch. (31ech U janee
B OTOM pa3ziefie BbICOTa YPOBHS MOPS U3MEPSETCS B
banrtuiickoit cucreme BBICOT.)

ITpu nanpHeimeM noabeme ypoBHA Kacnus
10 OTMETKM —26.0 M MOTyT OBITh pa3pyIICHBI
WIM OKa3aTbCsid B 30HE NOATOIUIEHHWS MHOIHME Npu-
Ope)kHble HAceJIeHHbIE IYHKTBI, COLMANbHBIE U
MPOU3BOACTBEHHbIE 00BeKkTHl B Poccum u npy-
IMX IPUKACIUNCKUX CTpaHax. o 3amuTel 3THX
00BEKTOB MOTpPeOyeTcs MPOBECTH KOMIUIEKC CIie-
UATbHBIX HMHXKEHEPHBIX paboT. Maible yKIOHBI
npuOpexHoil paBHUHBI KalMBIKHH CIIOCOOCTBYIOT
TyOOKOMY MPOHHUKHOBEHHIO MOPCKHUX BOJ, 0COOEH-
HO BO BpeMs BETPOBbIX HaroHoB. HaroHHble siBeHUS
BBICOTOM 2—3 M MOTYT 3aTalyinBaTh TEPPUTOPHUIO HA
20—30 kM BriryOb OeperoBoii 30HHI.

HeoxunanubiM Ha (QoOHE NPOIOIKAIOIIETOCS
PErHMOHANIBHOIO TOTEIUIEHUS SBWJIOCH Y4YallleHHE
B 2000-e roas! xonoaHslx 3uM. Hanpumep, B sH-
Bape 2012 r. mOKpBUIMCH JIbJAOM A30BCKOE MOpE,
Cesepnbiii Kacnuii (mpunaii HaOmromasicst Jgaxe B
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Puc. OP5.3. Ce30oHHas (cnaoLwHasa IMHUS) 1 MeXroaoBas (LUTPUXOBas IMHUS) USMEHYNBOCTb YPOBHSA Kacnuniickoro
Mops 3a nepuop, ¢ sHeaps 1993 r. no aekabpb 2012 r. N0 AaHHBIM aNbTUMETPUYECKUX UBMEPEHNIA CNYTHUKOB “T/P”
1 “J1/2”. YpoBeHb MOpPs NpuBOANTCA B BanTuinckorn cncteme BbICOT. [1eproabl NOBbILLEHWS YPOBHS BblAENEHbI Xen-

TbIM LIBETOM.

nopty Maxaukana), B FOxxaom Kacnmm 3ameps 3a-
muB TypkmenOamm (KpacnoBoxckuit), B UepHOM
Mope — psij mopToB (B ToM unciie HoBopoccuiick),
YTO CYIIECTBEHHO HApYLIWJIO TPaHCIOPTHBIE KOM-
MyHHKaIH. COrIacHO HEKOTOPBIM CYIIECTBYIOLIUM
NEPCIEKTUBHBIM OLIEHKaM, B ONKaiiiiee JecsaTuie-
THE MOKHO O’KHMJIaTh HOBOM Yepe/ibl XOJIOAHBIX 3UM B
peruoHax 10KHbeIX Mopei Poccun.

Tem He MeHee TeHACHIINS K TOTETICHUIO I0KHBIX
Mopeit Poccuu B pe3ysbrare NOBBILIECHUS TEMIIEPATY-
PBI BO3yXa U MOBEPXHOCTU MOPS U, KaK CIEICTBUE,
TEHJACHIMSI K YMEHBUICHHMIO IUIOLIAJAH JIEASHOTO
MOKPOBA U TOJIIIUHBI JIbAA MPUBEAYT K YBEIUYCHHUIO
HABUTALIMOHHOTO TE€pHoAa A MOPCKOIO CyIOXOM-
ctBa B A30BckoM mMope 1 CeBepHom Kacnuu, ymeHb-
IIUTCS OMACHOCTD KCIUTyaTallMl MOPCKHX OypOBBIX
miargopm u TpyoonpoBoaoB Ha CeBeprom Kacmmm.

JaabHeBocTOYHBIE MOps Poccuu

Bo Bropoit nmonosune XX B. Hax JlanbHEBOC-
TOYHBIM PErMOHOM OTMEYajoch OclabiIeHHe Myc-
COHHOM IUPKYJISAIUHU, YTO OMPEAEIUIIO MOBBIIICHUE
TEMIIepaTypbl BO3[yXa, YMEHBIIEHHE OCAIKOB B
JICTHUM CE€30H M BOJIHOCTU OCHOBHBIX PEK, BKJIOUAs
Amyp. B nauane XXI B. HaOmr0manocs eIMHCTBEH-
HOE MCKIIIOUEHUE U3 ATOU TEHJICHIIMH — KaTacTpo-
¢duueckoe amypckoe HaBogHeHHE 2013 .

Takue W3MEHEHMs KiIMMaTa HauOolee 3aMeT-
HO CKa3alluCh Ha JIEAOBUTOCTH (OXOTCKOrO MOpA.
[Tnomane nbpaa 3a nocueaHue 56 JeT YMEHbIIUIACh
6onee wem Ha 20%. K koniy XXI B. oxumaercs

42)

JaJbHENIIEE YMEHBbIIEHUE JIEN0BUTOCTH OXOTCKOTO
Mops Ha 20—25%. Mexny Tem B bepunrosom mope
u TarapckoMm npoauBe SMOHCKOTO MOpsl TEHAEHUHUS
U3MEHEHUS JIEIOBUTOCTU HE BbIpa)KeHa, npeolaja-
10T MEXXT0JIOBbIE U JIECATUIIETHUE KOJICOAHNUS.

W3MeHeHne XapaKTepUCTHK MYCCOHAa M aTMo-
cepHbIX mponeccoB Haja J(aqbHEBOCTOUHBIM PETH-
OHOM TIPOSIBUJIOCH M B MHOTOJIETHUX HW3MEHEHHSAX
TEMIIEpaTypbl BOJABI, OJHAKO CKOPOCTh W Xapak-
TEp €€ U3MEHEHMs [UIsl Pa3HbIX MOPEN pa3INyHBI.
Haubonee 3HaunTeNbHOE MOBBIIIEHNE TEMIIEPATypPhl
OTMEYaEeTCsd B MOBEPXHOCTHBIX BoAax SAmoHCKOro
mopsi, 1.72°C 3a 100 net, 9T0 3HAYUTETHLHO OOJIBIIE
cpenHeil BenuuuHbl 1o MupoBomy okeany (0.51°C).
Oxwunaercs, yro k koHy XXI B. Temmeparypa 1no-
BEPXHOCTHBIX BOJI SIIOHCKOrO MOPS yBEIIMUUTCS €LIE
Ha 1.9—3.1°C.

[ToBpIIEHNE TEMTIEPATYPBI BOA S IIOHCKOTO MOPS
U YMEHBILIEHUE COEP)KaHUs KUCIOPO/Aa OTMEYAETCS
U B NIyOMHHBIX CIIOAX, YTO OOBSICHSIETCS OcnabieHu-
€M 3UMHHMX KOHBEKTHBHBIX IIPOLIECCOB B PE3YJIbTATE
NOTEIUIEHUs KiIMMaTa. TemmepaTrypa MpOMEXyTou-
HBIX ¥ TITyOMHHBIX Box Oxotckoro u bepunrosa mo-
pell Tak)Ke UMEET TEH/ICHIUIO K MOBBILIECHHIO, OJHA-
KO 371€Ch HanOoJiee BhIPAKEHbI MEKIOJIOBBIE U JIECS-
TUJIETHHE KOJIEOaHMsI, 3HAUUTENIBHO MTPEBOCXOASIINE
JIOJITOBPEMEHHBIE JIMHEIHbIE TPEHIBI.

N3meHenunss arMmocepHbIX MPOLECCOB U OKea-
HOJIOTMYECKHUX XapaKTEPUCTUK OKa3bIBAIOT 3aMETHOE
BJIIMSIHUE HA U3MEHEHHUE MPOMBICIIOBBIX YCIOBHIA.



Pa3aen 6. BOSAEMCTBUSI UBSMEHEHUN
KJMMATA HA XO3SIiCTBEHHBIE
OBBEKTHI U 31I0POBBE HACEJIEHUSI.
MEPBI AJIATITAIIUU K STUM
BO3JEHCTBUAM

3n10poBbe HaACe/IeHUsA

OueHuBasi BIMSHHE COBPEMEHHOI'O H3MEHEHUS
KJIMMaTa Ha 3/I0pOBbE HACEJIEHHUS Ha TEPPUTOPUU
Poccun, MOXKHO BBIAECIUTE TPU ITIaBHBIX (PaKTOpa.

[Ipsimoe BoO3ACHCTBHE CBSI3aHO C U3MEHEHHEM
TeMreparypHoro pexxuma. OHO MOXET OBITh MO3H-
THUBHBIM BCJI€ICTBHE YTyUIICHUS TETIOBOM KOM(OPT-
HOCTHU MTPOXKUBAHUS B XOJIOJJHOE BpeMs Toja, 0COOeH-
HO B CEBEPHBIX PErHMOHAX, YTO BEIET K YMEHBUICHUIO
3a0oJieBaHuil, ACCOLIMUPOBAHHBIX C MEPEOXIIAXKICHHU-
€M, U TPaBMaTU3Ma B YCJIOBUAX 3KCTPEMAJIbHO HU3-
kol Temnepatypbl. OHO MOXKET ObITh U KpailHe OTpu-
LaTeNbHbIM. B pssie roponos, B TOM 4UCIIe Ha CEBEPE,
YYaCTUBIIMECA BOJIHBI Kapbl SIBISIOTCS MPUYUMHOU
HapyIIEHUW 3I0POBbs JIIOAEH W JOMOJHHUTEIBHOMN
CMEPTHOCTH, U 3Ta TEHJICHLUS, I0-BUTUMOMY, Oy/IeT
COXpPAaHATHCA B ONvKaiiieM Oyaymiem.

K xocBeHHOMY, OIIOCpEI0BaHHOMY HETaTUBHOMY
BO3JICHCTBHIO CIIEYyEeT OTHECTH CHM)KEHHE KauecTBa
BO3/yXa, IIPEXE BCEro U3-3a MOCTYIJIEHUS B aTMO-
chepy NPOAYKTOB IOpPEHMs MPHU JIECHBIX MOXKapax,
4acTOTa U MHTEHCUBHOCTb KOTOPBIX BO3PACTAIOT IPU
COBPEMEHHOM HM3MeHeHuM kinMmara. CHUXKEHHE Ka-
YyecTBa BO3JyXa HAONIOAeTCsl TakKKe M B KPYIHBIX
ropojax wu3-3a HEONAaronpusTHBIX METEOyCIOBUH,

OBUIEE PESIONE

MIPH KOTOPBIX 3arps3HSIONIHEe aTMOc(hepy BellecTBa
TIJI0OXO BBIHOCSITCSI C TIOTOKAMHU BO3/IyXa M CKarliuBa-
IOTCSl B IPU3EMHOM CJIO€.

BonHbl kKapbl, B OCOOCHHOCTH B COYETAHHH C
yXYyALIEHUEM KayecTBa BO3/AyXa, SBISIOTCSA MPUYU-
HOM JIOTIOIHUTENBHBIX 3200JIeBa€MOCTH U CMEPTHO-
CTH HACeJICHHs, OCOOCHHO B TPYIIax pHcKa (JeTwH,
MOXKUJIbIE JIFONIU, JIFOIM C XPOHUYECKUMU 3aboiieBa-
HUSIMU OPTaHOB KPOBOOOPAIICHUS U JBIXAHHUS).

BaxHbIM OmnocpenoBaHHBIM (HaKTOPOM  BITHASTHHS
KJIMMara Ha 3/710pOBbE HACENICHHs TAKKE SBJISCTCS BIIHSI-
HHE Ha SMUAEMHOJIOTHYECKYI0 00CcTaHOBKY. OCOOEHHO
SIPKO 3TO TPOSIBISAETCS B TOAbI C TEIUIBIMH 3HUMaMH.
Tak, 3a mocnemuue 15 ner 3adMKCHPOBAHBI BCIIBIII-
ku nxopanku 3anamHoro Huma (1999, 2010, 2012 rr)
(puc. OP6.1), mpoUCXOMUT pacIIMpeHne apeasia dTOn
uHpekuun. OTMEUEeHO TMOCTENEHHOE MPOIBIKEHUE
Ha CEBEpP KPBIMCKOM IeMOpparu4ecKou JMXOPaIKH.
Jlii ceBepHBIX PErnoHOB (ApXaHTelbCKasi 00JacTh
u PecniyOnuka Komu) xapaktepHO MoOBbIIIEHHE 3200-
JIEBaEMOCTH KJICIHIEBBIM JHIC(ATTUTOM H TOSBICHUE
9TOrO 3a00JI€BaHMs Ha TEPPUTOPUSIX, TJI€ PaHEE OHO HE
PETHCTPUPOBAJIOCh. BhIsBiIeHa cBsA3b 3a001€BaEMOCTH
CaJIbMOHEJUIE30M C TEMIIEPATYPON BO3AyXa.

[lo mepe nabmromaemoro B XX B. — Hauaje
XXI B., a Takxke oxumaemMoro gainee B XXI B. uz-
MEHEHHUsI KJiMMata Ha Tepputopun Poccum u co-
CEJHUX CTpaH Jii MHOTMX BHUJOB NEPEHOCUYUKOB
TPAaHCMHCCHUBHBIX OOJIe3HEH 4YellOBeKa XapaKTEPHO
CYILIECTBEHHOE pPACIIUPEHUE KIMMATUYECKUX apea-
J0B (T. €. oOJacTell MPOCTPAHCTBA, T/Ie JAHHBIA BH]I
MOXXET YCTOMUMBO CYIIECTBOBATh MO YCIOBUSM KIIH-
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Puc. OP6.1. 3aboneBaemMocTb NMxopaakor 3anagHoro Huna 8 Poccun.
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Puc. OP6.2. NameHeHNsa KNMMaTn4yeckoro apeana nkcoagoBoro knewa . persulcatus B nepuog 2080—2099 rr. no
cpaBHeHuio ¢ nepunogomMm 1981—2000 rr. B COOTBETCTBMU CO CLIEHAPUSIMN YMEPEHHOIO aHTPOMOreHHOro BO3AEN-
CTBUS Ha kKnumMmaTtmndeckyto cuctemy RCP4.5 (a) n akCcTpemManbHOro aHTpPONOreHHOr0 BO3AENCTBMUS HA KNMaTuyec-
kyto cuctemy RCP8.5 (6). 0 — nepeHocuumk oTcyTcTByeT kak B 1981—2000 rr., Tak n B 2080—2099 rr.; 7 — cokpa-
LeHne apeana; 2 — paclumpeHuve apeana; 3 — nepeHocuuk npucytcteosan B 1981—2000 rr. n 6ynet oTMeyaTbes

B 2080—2099 rr.

Mara) B CEBEPHOM, CEBEPO-BOCTOUYHOM M BOCTOYHOM
HarpasieHusix (puc. OP6.2). Oto otHOCUTCA K mepe-
HOCYMKaM MaJISIpUH YeJloBeKa — KoMapaM KOMILICKCa
Anopheles maculipennis, TiepeHOCUHKaM apOOBHPY-
COB — KoMapaM Aedes aegypti u Ae. albopictus, nepe-

44)

HOCUYHMKaM KJIELEBOTO 3HIe(anuTa, UKCOJ0BOI0 Kiie-
IEBOTO OOppenno3a, PUKKETCHO3a — HWKCOIOBBIM
kieniam Ixodes ricinus v I. persulcatus. YMEHbIICHUS
apeajoB B OOJIBLIIMHCTBE CIIy4aeB HE IMPOU3OMJIET.
Ucknrouenne cocrasnser I. persulcatus, 3ananHas



IpaHMIla apeana KOTOPOro Ha MPOTSIKEHUU BCErO
XXI B. Oyner cMemarscsi kK Boctoky. B xonne XXI B.
0XHJIaeTCsl HEOOIBIIOE COKpAIEHNE apeasoB KoMa-
poB Ae. aegypti n Ae. albopictus B BBICOKOTOPHBIX
parionax Kaskasa.

Jns  KIMMaTHU4YecKuX apeajoB  YHOMSHYTBIX
BBILIE [TEPEHOCUYUKOB MOCIIEICTBHS U3MEHEHUN KIIH-
Mara B COOTBETCTBUM CO CLEHAPUSAMU YMEPEHHOIO
RCPA4.5 u sxctpemanbroro RCP8.5 anTponorenHoro
BO3EMCTBHSI HAa KIMMAaTHYECKYI0 CUCTEMY 3eMJIM B
nepBoit mosoBruHe XXI B. cxonubl. Paznmuuus (Gonee
CYIIECTBEHHOE paCUIMPEHHE apeajoB B YCIOBHAX
cuenapust RCP8.5) OynyT mposiBIATBCS BO BTOPOIA
nosioBuae XXI B. (puc. OP6.2).

K ¢akropam KIMMaTH4ecKoro pucka OTHOCSTCS He
TOJIbKO PaCIIMPEHUE apeajioB WICHHCTOHOTMX Iepe-
HOCYMKOB U YBEJIIMYEHNE UX YUCIICHHOCTH, HO Y aHAJIO-
TMYHOE YBEJIMYEHUE YUCIICHHOCTH U PaCILUPEHUE ape-
QJI0OB HEKOTOPBIX IO3BOHOYHBIX, MPEUMYILECTBEHHO
MBILLIEBUIHBIX I'PBI3YHOB, SIBJIIOILUXCS Pe3epByapaMu
MPUPOTHO-0YATOBBIX MH(EKIINI 1 UICTOUHUKAMU TIepe-
HOCYHMKOB B npupozie. HoBbIM (hakTopom prcka sBisieT-
Cs1 3aBO3 DK30TUYECKUX IIEPEHOCUMKOB Ha TEPPUTOPUIO
Poccnu n ux ykopeHeHre, yCUIEHHE UX 3HAYEHUS TIpU
0’KUJIa€MOM IOTEIJICHUU.

Mepsl agantanuu K M3MEHEHUSIM Kiumara, Ha-
IIpaBJICHHBIEC HA CH)KEHHUE HETAaTUBHBIX BO3JACHCTBUI
Ha 3710pOBbe HaceseHus Poccuu ¢ ee OrpOMHBIM KITH-
MaTH4YECKHM pa3HOo0pa3ueM, JOKHBI 3HAYUTEIIbHO
pasInyaTbCsl Ha TEPPUTOPUAX C Pa3HBIM TUIIOM KIIM-
Mata. B 11e10M MOKHO BBIIEIUTH HECKOJIBKO OCHOB-
HBIX HalpasJIeHUI. Bo-1iepBbIX, 3TO aganTalMoHHbIE
IUTaHBl CMSATYEHUs IMOCJIENCTBUI A1 TOpPOAOB, Ha-
CEJICHUE KOTOPBIX MOABEPKEHO BO3JECHCTBUIO BOJIH
’Kapbl. BO-BTOpBIX, IJIaHBl YCUJIEHUS 3IUAECMHOJIO-
THYECKOT0 HaJ30pa 3a KIMMAaTO3aBUCUMbBIMU HH(]EK-
LIMOHHBIMHU 3a00JI€BaHUSIMH U BHEJPEHHE COOTBET-
CTBYIOIIUX Mep MPO(UIAKTUKUA. B-TpeThux, IMiIaHbl
pPa3BUTUSL MEXBEJOMCTBEHHOIO COTPYIHHYECTBA,
OCOOEHHO MEXKIY METEOPOJIOTUYECKON CITYKOOH,
ciyx0aMu 3paBOOXpaHEHHUsI, COLIUATBHON 3aIUThHI
U IpYTUMH MO/Ipa3/ieNIeHUsIMU Ha MECTHOM (MYHHULIU-
NaJIbHOM, TOPOJICKOM), PETMOHAIBHOM M (enepaib-
HOM YPOBHSIX.

CTpOHTeJIbCTBO, Ha3eMHbIil TPpaHCIOPT,
TOHJII/IBHO-BHepFeTI/l‘{eCKI/Iﬁ KOMIIJIEKC

K nambonee 3aMETHBIM TIOCIEICTBHSIM IPO-
UCXOMSIIEr0 IIOTEIUICHUS KJIMMAara OTHOCHUTCS W3-
MEHCHHE XapaKTEPUCTHUK OTOIMMTEIBLHOTO IMEePHUOJA.

OSIIES PESIONE

HaOmronaemast TeHIEHIIMSI YMEHBIICHUS TIPOIOIKH-
TEIBPHOCTH OTOIUTEIBHOTO Tteproaa (1o 5 cyt/10 et
Ha ceBepe EUP) u nmoBbIIeHus ero cpeaHeit remrie-
parypsl (10 0.8°C/10 ner B LlenTpansHoit SkyTum)
CHOCOOCTBYET YBEIHMUEHHIO TETIIOBOH 3P PEeKTUBHO-
CTH CYIIECTBYIOIIMX 3IaHUM U CO3AAET YCIOBUS IS
COKpAIIIEHUSI SHEPToNnoTPeOIeHUsI B 3UMHHI CE30H.
CornacHO NEpCHEeKTUBHBIM OIIEHKAM C YYETOM He-
PaBHOMEPHOCTH pa3MeIIeHHs] HacelIeHUs, HaubOoIb-
mee MOTEHUUAIbHO JOCTHXKMMOE OTHOCHUTENIBHOE
YMEHbBILIEHUE DSHEPromnoTpeOlieHuss Ha OTOIUICHUE
3nanuii (kK cepenune XXI B. — OpHEHTHPOBOYHO HA
20%) oxunaercsa B CeBepo-3anaHoM ¢enepaibHOM
okpyre (puc. OP6.3a).

OnHOBpPEMEHHO aKTyaJbHOW MpoOiIemMoil cra-
HOBUTCS TIEPErpPeB 3/IaHUIl B TEIUIbIA MEpPUO roja.
Ha nporsxkenun nmocneaaux 20 et 3apuKCHpoBaHO
3HAYUTEIIbHOE YBEJIMYEHUE MHAEKCA YHEPronorped-
JIeHUsl Ha oxJaxKaeHue 3nanuii Ha rore EUP (okomno
150°C - cy1/10 net). K cepenune XXI B. oxxumaercs
yBeJIUYEHHUE 3Toro uHjaekca B FOxxHoM deaepaibHOM
okpyre 10 700°C - cyT (puc. OP6.36), uto npuBeneT
K 3aMETHOMY M3MEHEHHUIO BHYTPUTOJOBOM CTPYKTY-
PBI DHEPrOMOTPEOIEeHUS.

B mocnennue necstuneTus HaOMIONACTCS yCH-
JIEHUE pa3pylIaloNIero BO3AEHCTBUS TeMIIepaTypHO-
BIQKHOCTHBIX JeQOopMaIvii Ha 3aHUS H COOpYKe-
HUS, KOTOPOE CBS3aHO C YBEJIMYEHUEM YuCia Iepe-
XO/I0B TeMIiepaTypsl Bo3ayxa yepe3 0°C B X0I0AHbIN
nepuop roza (puc. OP6.4), a Takxke ¢ yBelIn4eHUEM
KOJIMYECTBA KUAKUX U CMEIIAHHBIX OCAJIKOB B 3UM-
Huil ce30H. [Ipu cTpouTenbcTBE HOBBIX OOBEKTOB I1e-
J€co00pa3HO UCTIOIB30BaTh KOHCTPYKTUBHBIE peEllie-
HUS, UCKITIOYAIOIINE TOBBIIICHHE BIAroCoAep aHus
CTPOUTENIbHBIX KOHCTPYKLHUH BCIIeACTBHE aTMOchep-
HBIX BO3JICHCTBUM, a TaK)Ke€ MaTepualibl, UMEIOIINE
HaJJIeXkKAIIyI0 CTOMKOCTh B OTHOILEHUH ILUKJIOB 3a-
MOPaKUBAHUS U OTTaUBAHMUSL.

Hazemnuas TpancmopTHass WHppPaCcTpyKTypa HC-
MBITBIBACT TPEUMYIIIECTBEHHO HETaTHUBHOE BO3-
JICUCTBUE TMPOUCXOASNIMX M3MEHEHUW KJIMMaTa.
Habnronaercs yckopeHHOE pa3pylieHHe aBTOA0POT U
JIPYTUX OOBEKTOB, YBEITUYMBAIOTCS DKCILTyaTal[diOH-
HBIE PacXojibl, B TOM YHCJe Ui oOecrieueHus: 0e3o-
MACHOCTH JIBIKEHHUS, U T. 1. Hanbosee onmacHelie mo-
CJIEJICTBHS CBS3aHBI C YBEJIIMUEHUEM UHTEHCUBHOCTHU
ocaakoB. [Ipu 3TOM B HEKOTOPBIX PETHOHAX MOBBIIIIA-
€TCsl BEPOSTHOCTb PEUHBIX JIMBHEBBIX HABOJIHEHUM,
OTIOJI3HEBBIX U CEJIEBBIX MPOLIECCOB C BO3MOKHBIMU
paspyuienussMu  ©uHQpacTpykTypsl. B paiionax co
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Puc. OP6.3. PervoHasnbHble OLEHKM MHOEKCOB 3HepronoTpebnenus (°C - cyT) Ha oborpes (a) n oxnaxaeHue (6)
30aHUIN, paccYnTaHHble Mo pesysibTaTaM MOAESIMPOBAHUS C Y4eTOM HEPABHOMEPHOCTU pPa3MeLLEHNS HaceNeHns .
1) 1981—2000 rr.; 2) 2021—2040 rr.; 3) 2041—2060 rr.; no ¢denepanbHbIM OKPYram.

Puc. OP6.4. IameHeHne Ymcna BHYyTPUCYTOYHbIX MepexoaoB TemMnepaTtypbl Bo3ayxa 4epes 0°C B XONOoAHbI ce30H
(HosIBpb — MapT) No AaHHbIM HabnoaeHuin 3a nepuon 1981—2000 rr. no oTHoweHwuto k nepmoay 1951—1980 rr. (a)
1 no pesynbTatam pacdeToB anga nepmoaa 2041—2060 rr. no oTHoweHuto K nepuoay 1981—2000 rr. (6). PacyeTbl
BbIMOJIHEHBI C MOMOLLIbIO PErVMIOHANBbHOM KnumaTudeckor moaenu I'O.

CJIO)KHBIMHU THMIPOT€OJIOTHYECKUMU YCIIOBUSMH, I
MPOJIOKEHBI MarucTpajbHBIE TPYOONPOBOABI, BO3-
HUKAET yrpo3a CEPhE3HBIX DKOJIOTMYECKHUX IOCIEN-
CTBUH.

[Ipn noremnenun ymeHbmaercs d>PPEKTUB-
HOCTb ITPOU3BOJCTBA IEKTPOIHEPIHH HA TEIUIOBBIX
U aTOMHBIX 3JIEKTPOCTAHLUAX, YBEJIUYUBAKOTCS I10-
TEpU Ha JIMHUSX DJIEKTporepenayu. B 10KHbIX paii-
oHax Poccum noselllieHHE TeMIEpaTypsl BO3lyXa B
JIETHUM CE30H COMPOBOXKAETCS YBEIMUYEHUEM IPO-
JOJDKUTENBHOCTH MEPUOJ0B 0e3 0CaKoB. YCUiIeHue
9TOU TeHIEHIMH K cepeaune X XI B. MOXKET IpUBECTH
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K YMEHBILIECHUIO JOCTYIHOCTH BOJBI JUISl OXJIAXKIIE-
HUS DHEPTrOOIOKOB, TOHUKEHUIO [IOPOrOBOTO YPOBHS
OTKJIFOYEHHUSI U YBEJIUYECHUIO PUCKA BO3HUKHOBEHUS
KPUTHYECKUX CUTYallUi C SHEProCHAOKEHUEM.

AKTyaJlbHBIM B IJIaHE a/IaliTalluy SIBJISETCS CO3-
JAaHWE CHCTEM OXJaXKACHUS 3HEProdsokoB, d¢dex-
TUBHO (PYHKIIHOHUPYIOIIUX B YCIOBHUAX IKCTPEMAITb-
HO BBICOKOHM TeMIIEpaTypsbl.

J171s1 OJTHOLIEHHOTO M3BJIEUEHUS BBITOJI, CBSI3aH-
HBIX C MOTEIMJICHHEM, TpedyeTcs Mepexo] K LIMPOKO-
My HMCIIOJIB30BAHNIO COBPEMEHHBIX TEXHOJIOTHH ITPO-
W3BOZICTBA YHEPIMH B COUETAHNUU C KOMILJIEKCHON MO-



JIepHU3alMel CUCTEMbI TEIUIOCHAOXKEHUS U TeIulo-
BBIX ceTeil. HeoOxoanMo Taxske MOBBIIICHHE YPOBHS
MH)KEHEPHOTro 00ecreueHus 31aHui U pa3BUTHE pe-
THOHAJIBHBIX YHEPIrEeTUYECKUX CUCTEM C YUYETOM YBe-
JMYEHHS] SHEPrONOTPEOICHH B JIETHUM NEPUOL.

Bo0300HOB/IsSIEMbIe HCTOYHUKH IHEPTUHN

[IpakTryeckun B JFOOOM POCCHHCKOM PETHOHE
y’Ke CErOHSI MO>KHO HCTOJIL30BaTh TOT WIIM UHOUM BUT
BO300HOBJISIEMBIX MCTOUYHHKOB 3Hepruu. Mcnonb3oa-
HHUE ITUX MCTOYHHKOB DHEPIUH HE CBSI3aHO C YBEJH-
YEHUEM COJIEpKAHUS MMApPHUKOBBIX ra3oB B aTMocde-
pe U, CIeA0BaTeNbHO, C MOCIESIYIOUIIM MOTETIICHUEM.
OnHako pecypehl Tako SHEprud U S(PPEKTHBHOCTH
COOTBETCTBYIOILIMX JHEPreTHYECKHX YCTaHOBOK, BO-
00I11e TOBOPSI, MEHSIFOTCS C I3MEHEHUEM KJIMaTa.

O>xnas yactb Poccun, a taxke SxyTtus obnana-
0T JTOCTaTOYHO OONBIIUMH PEeCypcaMH CONHEYHON
suepruu (puc. OP6.5), KOTOpbIe MOTYT OBITH UCITOJb-
30BaHbI JJIs1 BBIPAOOTKU AJIEKTPUIECKON U TETTIOBON
sHepruu. [lepCcrneKTUBHBIMU CUUTAIOTCS PANOHBI, T
TO/I0Basi MPOAOKUTENBHOCTh COJHEYHOTO CHUSHUS
oxozo 2000 1 u 6onee.

Ucnons3oBanue suepruun Connua B Poccuu B oc-
HOBHOM CBSI3BIBAETCSI C BBIPAOOTKOI TETIIIOBOI DHEP-
UM Ha 0a3e MIOCKUX COJHEYHBIX KOJIEKTOPOB, KO-
TOpBIC YK€ YCHENIHO NUpUMEHsTCcs B KpacHo-
napckoM kpae u bypstuu. Kosddunuent zamere-
HUSL Harpy3Kd TOpSYeTro BOJOCHAOKEHUS B PE3YIib-
TaTe UCIOJIb30BAHUS COJIHEUHON YHEPIUU B CPEIHUX

OBUIEE PESIONE

muporax Poccun cocraBiser 55—60%, a B rox-
HBIX — Oonee 75%.

CorlacHO TIepCIIEKTUBHBIM OIIEHKaM OyJTyIiero
KJIMMaTa, M3MEHEHHE TIOJ0BOI0 IMPUXOJa CcymMmap-
HOM COJIHEYHOW pajualuy K 36MHOW MOBEPXHOCTH B
XXI B. Oynet HeOonbIIUM, B npeaenax £2—4% co-
BPEMEHHOIO YPOBHSI. JTO U3MEHEHHUE CBA3aHO B OC-
HOBHOM C U3MEHEHUSMU 001a4HOCTH. B TO ke Bpems
0KU1/1a€MO€ NHTEHCUBHOE MOBBIIIEHNUE TEMIIEPATYPBI
K CepellMHe CTOJIETUSI M K €ro KOHITy OyIeT croco0-
CTBOBaTh ()OPMHPOBAHUIO OIATONPUATHBIX yCIOBUNA
JUTSL IIMPOKOTO MCIIONIb30BAaHUS TEIUIOBBIX COJIHEY-
HBIX YCTaHOBOK, OCOOCHHO B 3amaJIHBIX M FOXKHBIX
paitonax EYP (npu noreruienun ux 3¢p¢HeKTUBHOCTh
YBEJIMUNBACTCS).

borateiii BETposHEPreTUYECKU MOTEHIMAT BO
MHorux panonax Poccun (puc. OP6.6) coznaet Bce
IIPEIIOCBIIKU JIs1 YCKOPEHHOTO PAa3BUTHUS U BHEAPE-
HUSl BETPOIHEPreTUYECKUX CTAHLUNW M yCTaHOBOK.
ComacHo pacderam OymyIiero kiimmMara Ha Onmkai-
mme aecartuneTus u cepenuny XXI B., cyliecTBeH-
HBIX U3MEHEHHI TPU3EMHON CKOPOCTH BeTpa (|, Cie-
JIOBaTeIbHO, BETPOIHEPIETUUECKUX PECYPCOB) Ha
Oosblieii yacTu TeppuTopun Poccun He oxxugaercs.

Jns Poccun HanGomnee nepcrneKTUBHBIM SBISET-
Cs pa3BUTHE MAJIOW AaBTOHOMHOW BETPOIHEPIETUKH.
Cnenyer OTMETUTH MOJOXKUTENIbHbIE TEHICHIHUH B
9TOM HalpaBlIeHHU. B HacTosIiee Bpems IelCTBYET
PSA BETPOIHEPreTUUECKUX CTAaHIUI MOILIHOCTBIO 10
5 MBT.
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Puc. OP6.5. CoBpemeHHas NpoaoKUTENBHOCTb COTHEYHOIO CUSIHUSA 3a rof, (4achl).
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Puc. OP6.6. PaioHnpoBaHue Tepputopun Poccum no yaenbHOM MOLWHOCTN BETPOBOro notoka (BT/m?2) Ha BbicOoTe

100 M Hap, 3eMHOI MOBEPXHOCTHIO.

buosHepreTuka B Hameld CTpaHe HAaXOAUTCS B
HayaJIbHOW CTAJUU PA3BUTHS, OJHAKO BO3MOXKHOCTHU
JUIs Hee BecbMa 3HauuTenbHbl. Exxeronno B Poccun
[0 pa3HbIM OTPACIISIM XO3iHCTBAa MPOU3BOJIUTCS 10
300 MuTH. T OTXOI0B OMOMACCHI (ITO CYXOMY BEILIECTBY ).
[TepepaboTka TaKOTO KOJIMYECTBA OTXO/I0B TOJIBKO 110
OMOra30BbIM TEXHOJIOTHSAM MOXKET Jath 10 80 Mipi. M
Ouorasa, 4To SKBUBAJICHTHO 56 MIIPA. M IPHPOTHOTO
ra3a. BnusHue npoucxoasumx U3MEeHEeHUH KiauMaTa
Ha PeCypCHBIN MOTeHIHal GMOMAacChl U3YUEHO MOKa
HEJIOCTaTOYHO U, BEPOSITHO, OHO B Pa3HBIX PETHOHAX
OyzeT pa3anyarbes.

B JHarecrane, Cesepnoit Ocerun, Craspo-
nonsckoM u KpacHomapckom kpasx, Ha Kamuarke,
Kypuiibcknx ocTpoBax U B psfe APYT'HX PErMOHOB
Poccun HaxomsTcst  OonbliMe 3amachl MOJ3EMHBIX
TepManbHBIX BOI. B Poccun cozmano BeicOKOd(dek-
TUBHOE DJHEPreTU4ecKoe 00O0pylOBaHUE, BBEICHBI
B JKcruryatauuto Ilayxerckas m MyTHOBCKas reo-
tepmanbHble 3nekTpoctanuun (I'eoTOC). B Kpac-
HOJJApPCKOM Kpae JKcIulyartupyercst 12 reorepmalib-
HBIX MECTOPOKJICHHIA.

B nocnennee Bpemst LIMPOKOE pacipoCTpaHEHUE
HOJIYYMJIO MCIIONB30BAHME TeIUla T'PyHTa IOBEpPX-
HOCTHBIX CJIOEB (HM3KOMOTEHLMAIBHOIO TEIUIa) Ha
6aze temnoBbix HacocoB. B Poccun ¢ 1992 r. ycra-
HoBJIeHO Oonee 700 TEIUIOBBIX HACOCOB, KOTOpbIE
obecnieunBaroT okoio 0.1% obuieit morpedHOCTH B
TeruioBoi sHeprun. [Ipu HabIr01aeMOM MOBBIIIIEHUT
TeMIepaTypbl Bo3yXa Ha OOJbILIEH YacTu TeppUTO-
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pun Poccun (6e3 yueTa 30HBI MHOTOJIETHEH Mep3iio-
ThI) UCIIOJIb30BaHUE TEIUIOBBIX HACOCOB B KayeCTBE
OTONMUTENBHBIX cUCTEM K cepeauHe XXI B. cTaHeT
Oomee peHTabeTbHBIM.

CornacHO CylIIECTBYIOIIMM OIlEHKaM HaOroa-
€MBIX U OKUJACMbIX U3MEHEHHWI KIMMara, MOXKHO
MoJIaraTh, 4YT0 OHU HE OKAXKYT CYIIECTBEHHOTO Hera-
TUBHOTO BIIUSIHUS HA BBIPAOOTKY SHEPTrUU Ha OCHOBE
BO300HOBIISICMBIX HCTOUHUKOB. BIIMsSIHUE 3THX U3Me-
HEHUH, €CJIM OHO BO3HHMKHET, MOKET OBITh KOMIICH-
CUPOBAHO TIPU BHECEHUU KOPPEKTHUB B TEXHOJOTUH
TP IPOCKTHUPOBAHUH SHEPTETHUECKUX YCTAHOBOK.

X035iiCTBEHHBbIE 00bEKThI, PACIIOI0KEHHbIE
HA MHOT0JIETHEH Mep3JioTe

N3menenue kiimMara K KOHILy IepBOTO JAecCsATHIe-
g XXI B. IpUBEIO K YMEHBIICHUIO HECYILEH CIIO-
COOHOCTH MHOTOJIETHEH MEP3JIOTHI MO0 CPABHEHUIO C
1970-mu ronamu B cpenHem Ha 17%, a B OTAEIBHBIX
peruonax — 10 45%. D10 co3maeT yrposy paspylie-
HUSI O0BEKTOB MH(PPACTPYKTYPHI, TOCKOIBKY KO3(-
¢unueHT 3amaca nmpu crpoutenabcTBe B Poccun, kak
npaBuiio, He mpesblmaer 1.6. TexHnorennsle ¢axTo-
PBI, HaIIpUMEp 3aCOJICHHE, TAK)KE YMEHBIIAIOT HECy-
LIYIO CIIOCOOHOCTh TPYHTOB.

B mactosmiee Bpemsi AeOPMHUPOBAHO TIOYTH
60% o6bektoB B Urapke, [lukcone, Xaranre, 100% B
nocenkax TallMbIpCKOr0 aBTOHOMHOIO OKpyra, 22%
B Tukcu, 55% B lynunke, 50% B [leBexe u Amaepme,



okoso 40% B Bopkyre, okosno 300 coopyxeHuil B
paitone Hopunbcka. OnacHsie Aedopmaliiu mnoiyda-
IOT OOBEKTHI KEJIE3HOAOPOKHON, aBTOMOOUIBHON U
TpyOONPOBOIHOM TPAHCHIOPTHON HMH(GPACTPYKTYPHI.
Ha nognep:xanne paboTocrnocoOHOCTH TPyOOIpOBO-
JIOB M JINKBUJAIMIO UX Jie(hopMaliii eKEeroIHO Tpa-
TUTCS 10 55 mupa. pyOmieid.

CornacHO MEepCIeKTUBHBIM OLICHKAM, K CepeauHe
XXI B. B Poccuu Ha 13% cokparurcst J0cAraeMocTb
YIAJICHHBIX TOCEIIKOB, B HACTOSIIIEE BPEMS OOCITy M-
BaeMbIX 3UMHUKaMU. [Ipu 3TOM TeppuTopwHsi, Ha KOTO-
POl S5KOHOMHUYECKH IIEIECO00Pa3HO IKCILTyaTHPOBATh
3UMHHKH, YMEHBIIUTCS IPUMEPHO Ha | MJTH. KM?.

Ha puc. OP6.7 mnpencraBnena kapra HHIEKCA
T€OKPHOJIOTUIECKOW OTMACHOCTH, COCTaBJICHHAs C

UCIOJIb30BAaHUEM IEPCIEKTUBHON OLIEHKU KJIMMaTa
cepeauubl XXI B., MOJIy4EHHOW C MOMOILBIO MOZEITN
HadCM3. Ha Heil noka3zansl o0nacTi ¢ pa3Hoi Be-
POSITHOCTBIO 1€CTPYKTHUBHBIX T€OMOP(OIOTHUECKUX
MPOLECCOB. AHAIOTUYHbIE KapThl OBLIN MOCTPOEHbI
U JUIsL Jpyrux OyayIiuX KIUMAaroB, COOTBETCTBYIO-
IIUX JPYI'MM CLEHApHsIM aHTPOIOI€HHOIO BO3/EH-
CTBHSI HA KIIMMAaTHYECKYIO CUCTEMY.

OcHOBHO# croco0 ajanTaluyd COOPYXKEHUH —
TEepPMOCTAOMIIN3aLUs MHOTOJIETHEH MEP3JI0THI C IPHU-
MEHEHHEM TEXHHYECKHX CPEIICTB, TAKUX KakK ycTa-
HOBKa TepMOCH(OHOB, 00YCTPOICTBO BEHTHIISALIOH-
HBIX KaHAJIOB M MOAINOIUH, ycuineHue (pyHIaMeHTOB
MOCPE/ICTBOM YCTAaHOBKH JIOTIOJTHUTEIBHBIX CBa.

Puc. OP6.7. MlHOoeKkC reokpronornieckor onacHocTu ais oObekToB Ha MHOroJIeTHeNn Mep3noTe. uana3oH 3Ha-
YeHUIN MHOEKCA reoKpPMOJIOrMYecKoM ONacHOCTM pa3buT Ha TPW KaTeropum, K KOTopbIM OTHECEHbI 0651acT ¢ Ma-
N0 (3eNieHasn ToyeyHas 3anvBka), cpenHen (CcBeTno-xenTtas) u 60nbLIoli (CupeHeBasi) BEPOSITHOCTbIO Pa3BUTUS
[ECTPYKTUBHbBIX reOMOPdON0Ornyecknx NpPoLLECCOB, CBA3AHHbBIX C Aerpajaunen MHOroneTHen Mep3noTbl. OLeHKN
NnoJsly4eHbl Ha OCHOBE AaHHbIX pacyeTa knmmaTta cepeduHbl XXI B. ¢ rnobanbHoin knmatnyeckoi mogensto HadCMS3.
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OSSR PESIONE

I'uaposHepreTuka u BOIHOE X03AHCTBO

T'uoposnepeemurxa. B Ommkaime aecaTUICTUS
HauboJee BEPOSTHO YBEITMUYEHHE T0JJOBOI0O CTOKA PEK
Poccun — B npenenax 5% COBPEMEHHOIO ypOBHS,
YTO HE MOXKET OKa3aTh CYIIECTBEHHOI'O BIIMSHUS Ha
rOJIOBYIO BBIPAOOTKY THAPOINEKTPOIHEPTHHU B LIETIOM
1o cTpaHe. BMecre ¢ TeM 3HAYUTENbHOE YBEIMUEHUE
MEKEHHOTO CTOKa (TJIaBHBIM 00pa3oM — 3MMHETO)
B II€JIOM OJIAarOTPHUSTHO JUIS BBIPAOOTKH THUAPOIIICK-
TPOdHEPTUH, HO MOXKET MOTpedoBaTh MepecMoTpa
NpaBUJI yIIpaBJIEHHUs BOJHBIMH pPecypcaMy BOJOXpa-
HUJIMII ¥ KacKa/10B.

T'onoBoii mpUTOK K BOLOXpaHUIMILAM Bomkcko-
Kamckoro kackama (BKK) BcienctBue yBenmmueHus
ocaJikoB B Oacceifne Bonru B mocieanue tpu aecs-
TUJIETHUs yBenuuuics Ha 8—26%, a 3UMHMI Bclen-
CTBUE TIOBBIIICHHSI TEMIIEpaTypbl BO3IyXa — Ha
70—120%. B pesymbrare cymmapHas BbIpaOOTKa
anektposHepruu aesiateio ['9C BKK yBenuuniach
Ha 13%. YBenuuuninach Takke 00ECIEUYEHHOCTh Ha-
BUTAIIMOHHBIX YPOBHEW BOIBI B BEPXHHUX Obedax
ruapoysinoB BKK. Takum o6pazom, npousoreamiie
U3MEHEHHUsI KJIMMara ObUTH ONaronpHsSTHBIMU JUTS
BbIpaboTKH ekTposHeprun Ha BKK.

OreHKH BO3MOXKHBIX NU3MEHEHHI TIPUTOKA B BOJIO-
xpanunuiia Bomkcko-KaMckoro kackama ¢ UCTIONb30-
BaHHMEM IMEPCIEKTUBHBIX OLEHOK OyIyliero Kiumara
MOKA3aJI1, YTO OXKHUJIAEMOE YBEIUYEHHE TOJOBOTO MPHU-
TOKa K 3TUM BOJOXPAHWJIUILAM CPAaBHUMO C YK€ Ipo-
M30LICIIMMA U3MEHEHUSMH 3a IOCJEeHUE JeCSATU-
nerusi. OKuaeMoe B COOTBETCTBUH C OOJBITMHCTBOM
CYIIECTBYIOIIMX MEPCHEKTUBHBIX OLEHOK MOBBILICHNE
TeMIlepaTypbl BO3IyXa 3UMOM MO3BOJISAET 110J1ararhb, 4To
HaOJTIoaroIuMiics B MOCIEeTHUE JEeCATUIETUS! YBEU-
YEeHHBII B 3UMHUI TIEPHOJI PUTOK B BOJOXPAHUIIUINA
BKK coxpanutcs u B Ommkaiiiue 20—30 nier.

Mepamu afantaiii MOTYT CIYXKHUTh TEPECMOTP
IpaBWJI YIPaBJIEHNs BOJAHBIMHU peECypcaMy BOJOXpaHHU-
JIVILI ¥ KACKAJIOB JIJIsl CO3aHMsI ONTUMANIbHBIX YCIIOBUIA
pETYIMpPOBaHMs CTOKA C YUYETOM 3allpOCOB BCEX BOJIO-
MOJTb30BaTeNe! U MPU MUHUMHU3AIMK BOBMOKHBIX HEra-
THBHBIX SKOJIOTHYECKUX U COLMATIBHBIX TIOCIISICTBHA.

Boooobecneyennocms  nacenenus u meppumo-
puii. BomHble pecypchl pacrpesielieHbl Ha TeppUTOPUN
Poccun kpaiiHe HEpaBHOMEPHO M BO MHOTHX CITy4asix
HE COOTBETCTBYIOT IUIOTHOCTH HACENICHUs] U pa3Me-
[ICHUIO TIPOMBIIUICHHBIX M CEITbCKOXO3SHCTBEHHBIX
o0bekToB. Hanbonee monnoBomHbie peku Poccun —
Cesepnast Jlpuna, Ilewopa, OOb, Enwmcedt, Jlena,
AMyp — IpOTEKaIOT B MAJIOOOKUTHIX ¥ SKOHOMUYECKU
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MaJIOpa3BUTHIX peruoHax. B To ke Bpemsi peyHbie BO-
nocoopsl rora EUP — Jlona, Kybanu, Tepeka, Cymnaka
u Bonrm — 310 Hambomnee rycToHaceleHHBIE U JKO-
HOMHUYECKHU pPa3BUThIE PETHOHBI cTpaHbl. CyMMapHbIe
BOJHBIE PECYpPChl HA TEPPUTOPUU HSTUX PETHMOHOB
COCTaBJISIIOT OKOJIO 9% 00ILIepOCCUNCKUX, a TIPOKH-
BaeT 371ech /6% Bcero HaceneHnus Poccun. BonHble
pecypebl pek Poccun paznuyaroTcs B COTHU pas, a
BOJI000ECTICUEHHOCTh HACEJICHHSI — B THICSIUU Pa3.

B nepcrniektuBe B 1enom i epputopun Poccun
MNOTEHIMAIbHAS BOI00OECIIEYEHHOCTh HA OJIHOTO JKH-
TeJIs MOKET yBeIMIUThCs Ha 5—10% BenencTsue oxu-
JTAEMOT0 YBEJTMUEHHUS BOJHBIX PECYPCOB B YCIIOBHSX CY-
MIECTBYIOIUX JIeMorpaduIecKux TeHAeHI. Bmecte
C TEeM B I'yCTOHAceleHHbIX peruoHax LleHTpanbHOrO,
HOxnoro n CeBepo-KaBkasckoro (henepaibHbIX OKpY-
TOB MOXXHO O)XHUIAaTh YMEHBIIICHUSI BOIOOOECIICUeH-
HOCTH B Pe3yJIbTaTe N3MEHEHHUI KJIMMAaTa, YBEIIMICHUS
BOZIONOTPEOSICHNSI U POCTA HACEJICHHUSI.

OnacHvle u Hebnazonpusmuvle 2UOPONOUYECKUE
s6nenus. OCOOEHHOCTH COBPEMEHHBIX M3MEHEHHUM Ya-
CTOTBI U BBICOTBI OTTACHBIX HABOAHEHUI OMPEIENIIOTCS
yCIOBUSIMUA (DOPMUPOBAHUST MAKCUMATBHBIX PACcXOI0B
Bozibl. Ha OoNbIIMHCTBE pek 1oro-3amajHoil U 3amaj-
Hoil yacrerd EYP, rne mMakcuManbHbIE pacxoibl BOJbI
OTIPEJIEIISIFOTCS BECEHHUM IOJIOBOJILEM, MPOUCXOAUT
ux ymeHnbiuenne Ha 20—40%, 4To cBA3aHO C MOBBI-
HICHUEM TEMIIepaTypbl 3UMOM U yBEJIMUYEHUEM YHMCIIa
oTTenese. YBeImueHne MaKCUMaIIbHBIX PacXo/l0B Ha-
OrofaeTcs B peruoHax, rje MaKCUMalbHBIN CTOK OIpe-
JeTIsieTcsl I0K/IeBbIMU TIaBoJKaMu, — Ha CeBepHOM
KaBkase, Ha mobepexxbe UepHoro mops, Ha JlanpHem
Boctoke u B psifie Ipyrux peruoHOB, i€ B MOCIIEIHNE
TOJIbI MPOILIH SKCTPEMAJIbHbIE TTABOIKH.

Karactpoduueckoe  HaBogHEHHE, BBI3BAaHHOE
JMBHEBBIMM OCaJKaMH, npownsonuio jerom 2012
Ha p. Anarym Oacceiina KyOanu u mnpuseno Kk MHOro-
YHUCJICHHBIM YEJIOBEUECKUM jKepTBaM B T KpbiMck
Kpacnonmapckoro kpasi. YHUKaIbHbIE JOKIEBBIE TABO-
KU, TIPUBEIIINE K OOJNBIINM pa3pyIICHUSIM, a UHOT/IA
¥ THOETIH JTIOZIEH, OTMEUAIHCh B TTOCTICAHUE TOIbI U HA
npyrux pexax CesepHoro Kaskaza u UepHoMopckoro
0OEPEXKbS, B PAJIC APYTUX PETHOHOB CTPAHBIL.

Haognenue 2013 r., mpousoiiiesniiee B pe3ylibrare
MPOJIOJKABIIMXCS OKOJIO JIBYX MECSIIEB MHTEHCUBHBIX
JIOKJIEH, OXBATWIIO OTPOMHYIO TEPPUTOPUIO JlasibHEro
Bocroka Poccun u Cesepo-Bocrounoro Kurast.

B nepcriextuse k cepenune XXI B. akcTpemaib-
HOCTb OCAaJIKOB B JIETHUM MEPUOJ B TOPHBIX pailoHax
KaBka3za, B8 Cubupu u Ha JlaneHeM BocToke moxer



YBEJIIMUUTBCS, B CBA3U C YEM BO3pPACTYT 4acToTa U
BBICOTA JOK/IEBBIX U CHETOJJOXKIEBBIX I1aBOJIKOB.

Mepamu ajanrali MOTYT CIIyKHWTb CTPOUTEIb-
CTBO M PEKOHCTPYKLHS 3aIIUTHBIX COOPYKEHHM, TIPO-
TUBOIIABOJIKOBBIX BOJIOXPAHWINIL, CO3/IaHUE ITPOTHUBO-
IIABOJIKOBBIX EMKOCTEH Ha IOMMax, MEPECENICHUE JI0-
JIel C OIacHBIX Y4acTKOB Ha O€30I1acHbIe TEPPUTOPHH,
B JIPyTHE HACEJIEHHBIE ITYHKTHI WJIA PETUOHBI.

B pesynbrare yBenumueHuss MEXIrog0BOM U3MEH-
YUBOCTH CTOKA, OCOOCHHO CE30HHOTO, BO3MOYKHBI
KaK aHOMaJIbHO MHOTOBOJIHbBIE, TAK U AaHOMAJIbHO Ma-
JIOBOJIHBIE TOJBI U CE30HBI. MarepuanbHbIi yIiepo
OT MaJIOBOJIMH MHOTZA COMOCTAaBUM C YIIEpOOM OT
HABOJIHEHUH, TaK KaK OHU OCIIOXKHSIOT paboTy BOJO-
3a00pOB, HApPYIIAIOT BOJAOCHAOKEHUE HACEIIEHHBIX
IYHKTOB M HPEANPUATHH, YMEHBLIAIOT BBIPAOOTKY
TUIPO3JIEKTPOIHEPTUH, 3aTPYIHSIOT PEUYHOE CYHO-
XOJICTBO, YXYyAIIAIOT Ka4eCTBO BOJbI pek. Tak, 1eToM
2013 r. ma TaliMbIpe U3-3a aHOMAJIBLHOTO MaJOBOJIbSI
B Hopuno-IIsacunckoli BOJHOM cuUCTEME BO3HUKIIA
yrposa Bogoo0ecneueHuto r. Hopuibck u meramryp-
rudeckoro komounara “HopuiibCckuii HUKeb .

B nepcnexkruse k cepenune XXI B. MOBBIIIEHUE
TEMIIepaTypbl BO31yXa B JIETHUM NEPUOJ MOXKET BbI-
3BaTh YBEJIMYEHHUE MOBTOPSEMOCTH SKCTPEMAJIBHBIX
MaJoBOJIMH Ha pekax, ocodbeHHo Ha AYP.

OBUIEE PESIONE

PesepBupoBanre BOABI B BOAOXPAHWIHIIAX,
nepedpocKa CToKa U3 Ipyrux OacceiHOB, cO3/1aHUe
QJIBTEPHATUBHBIX HCTOYHUKOB BOJIOCHAOKEHHSI, CHH-
JKEHHE MOTePh BOJBI IPH TPAHCTIOPTHPOBKE, BHEIPE-
HUE OOOPOTHBIX TEXHOJOTHH BOJOMOTPEOJICHUS B
IMPOMBIIIJICHHOCTHU MOT'YT paCcCMarpuBaTbCAa KakK BO3-
MOXXHBIE MEPbI aJIalTalllH.

Mopckasi 1eiTeJIbHOCTh B APKTHKe

Haunbonee sipkuM permoHagbHBIM OTKJIMKOM Ha
pa3BHUBAIOIIMECS TMPOILECCHl TIOOATBHOTO MOTEM-
JICHUS] SIBJISIETCS YMEHbILIEHUE MPOTSHKEHHOCTH U
TOJIIIMHBI APKTHUYECKUX MOPCKHUX JIbJOB. bymyiue
nenoBble yciioBusl Ha Tpaccax CeBepHOro MOPCKOTO
MyTH 3HAYUMBI JJI1 TPOCKTUPOBAHUS HOBBIX TPaHC-
MOPTHBIX U JIETOKOJIBHBIX CY/IOB, BEIOOpA HOBBIX CY-
JOXOOHBIX TpacC, COXpaHCHHUA KOHTPOJIA Poccun Hazg
IJIaBaHUEM CYZIOB B Ipe/iesaX IKOHOMUYECKOM 30HBI.
Boinee AOCTYIIHBIMU JJId IIaBaHUA CTAHYT BBICOKO-
IIUPOTHBIE TPACCHI, HA KOTOPBIX MOSBUTCS BO3MOXK-
HOCTh KpYyIJIOTOAMYHOW HaBurauuu. [Ipm stom co-
XpaHEeHUE MOPCKHX JIbJOB B TEUEHHE YacTH roja u
BEPOSATHOCTh BOSHUKHOBEHUS CJIOKHBIX JIEOBBIX YC-
nosuit (puc. OP6.8) moTpelyroT coxpaHeHUs U pas-
BUTHUS POCCUHCKOTO JIEIOKOIBHOTO (IIoTa.

Puc. OP6.8. TaliMbipckuin neasHor MaccuB (BbICTYN NbA0B CriflodeHHOCTbio 9—10 6annos, NPOTAHYBLUNIACS U3
LleHTpanbHoM ApKTUKM BOONb OCTPOBOB CeBepHasa 3emns k nobepexbto Talimbipa) nepekpbiBaeT CeBepHbIi MOPC-
KOW NyTb B panoHe nponvBa Bunbkuukoro gaxe B yCNOBUSX PEKOPLAHO Mason nnowanm apkTUYeCKUX NbOoB B
ceHTabpe 2007 r. NlepoBas kapta 3a 10—12 ceHTtabpsa 2007 r. (http:/www.aari.ru/projects/ECIMO/index.php).
1) cnnoyeHHocTb Nbaa 1—6 6annos; 2) 7—10 6annos; 3) yicTtas Boaa.
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CHoxHBIE TPUPOAHO-KIMMATHYECKHE  YCIOBHS
apKTHYECKOTOo IIeNb(a CO3Aal0T BHICOKUE MPUPOIHbIE
pHCKU 17151 6€30MacCHOCTH MOPCKOM MH(PACTPYKTYPBI,
YBEJIMYMBAIOT CTOMMOCTH XO3SHICTBEHHBIX IPOEKTOB.
Oco0eHHO cephe3HBIE PUCKU 00YCIIOBIICHBI JISTOBBIMU
SIBJICHUSIMU: JIEIOBBIE CXKaTHsl, BO3ACHCTBHS KPYITHbBIX
JIENITHBIX TIOJIeH, aiicOeproB, TOPOCOB U CTamyX, Ha-
BaJIbI JibJla Ha Oeper; JiefoBask dK3apalus J1Ha, paHHEe
neroo0pa3oBaHue U Apyrue. J[omnomHUTEIbHbIE PUCKH
MOXKET CO3/J1aBaTh pa3pylieHue OSPETrOB M MHOTOJICTHE-
MEp3JIbIX TPYHTOB Ha CYIIIE.

B ycrnoBusix mpoaoskaromerocsi nmoTerieHus: B
ApKTHKE MOXHO PEKOMEHOBATH BBINOIHATH TEp-
CIIEKTUBHBIC OIICHKH IO y4eTy yKa3aHHBIX HeOJaro-
NPUSITHBIX TEHICHIINH, BKJIIOUATh MOAOOHBIE PEKO-
MEHJIallMd B HOPMATHUBHbBIE JIOKYMEHTBHI O Mapame-
Tpax OKpY>Karolleil cpefpl sl MPOEKTOB MO OCBOE-
HUIO apKTHYECKOTO IIenbda.

CoBpeMeHHbIN YPOBEHb 3HAHUI HE MO3BOJISIET O
HO3HAYHO OIpPEIENUTh MOCIEICTBUS U3MEHEHUN KIU-
Mara JJisi IPOTYKTHBHOCTH MIPOMBICIIOBBIX BHJIOB PBIO
1 UX KOPMOBOHW 0a3el B ApkTHKe. B 11emoM mMopckue
HKOCHCTEMBI 3IaTHPOBAHBI K U3MEHYUBOCTH YCIOBUI
cpenpl. [ToaTomy cutyarwst B ppIOHOM OTpaciy 3aBUCHT
MIPEXJIe BCETO OT 00BEMOB JOOBIYM, B TOM YHCIE OT
(hakTOpa mepesioBa IEHHBIX BUIOB PHIO.

OcHoBoMONArarONUM JOKYMEHTOM, OTIpEIeIsi-
IOIUM MEXIYHAPOIHO-TIPABOBOM PEXHM MOPCKHX
MPOCTPAHCTB, BKJItoUast CeBepHbIi JlenoBUTHIN OKe-
aH, sBisiercst KouBenuuss OOH no MmopckoMy mpasy,
parudupoBaHHAS TOAABIISIOMIAM OOJBITUHCTBOM
crpad. Crarbs 234 KoHBEeHIIMM HANPsIMYIO CBS3bIBa-
€T MOPCKYIO TPaHCHOPTHYIO JIEATEIbHOCTh B BBICO-
KOLIMPOTHOW SKOHOMHUYECKOW 30HE C JICASHBIM I10-
KpOBOM. |paHuna 3KOHOMHUYECKOW 30HBI, BHELIHSS
rpaHulla KOHTUHEHTAIBHOTO menbda Poccuu orcun-
THIBAIOTCSL OT OEperoBOil TUHUM. YBEIUYEHHUE IPO-
JOJKUTETFHOCTH O€3JIeIHOTO MEPHUOo/ia B COYETaHUN
C YCUJIEHUEM BETPO-BOJIHOBOM aKTUBHOCTH U MOBBI-
[IEHHEM TeMIIepaTyphbl BO3yXa YCKOPUT OTCTYMIAaHUE
OeperoB, KOTOPOE MOXKET IOCTUTATh HECKOJIbKUX KH-
JIOMETPOB 3a CTOJIETHE.

[TpubpexHoe rocyaapcTBO B HUCKIIOYUTEIBHOM
HSKOHOMHMYECKOM 30HE OCYHIECTBIISIET CYBEpPEHHBIE
IpaBa B LENSIX pa3BeIKH, pa3pabOTKU U COXpaHEHUS
IIPUPOJHBIX PECYPCOB, KaK JKUBBIX, TaK U HEKUBBIX,
B BO/IaX, TOKPBIBAIOIINX MOPCKOE JTHO, HA MOPCKOM
JIHE U B €ro Hempax. PecypcHble MHTEpEChl IPYyTuX
CTpaH BCJICJICTBUE YJIYUIICHUS JIETOBBIX YCIOBUUI
MOTYT PaclpOCTPAHATHCS TOJIBKO HA PAOHBI 3a TIpe-
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JieNaMi MCKJIFOYMTEIBLHON 3KOHOMUYECKOM 30HBI M
KOHTHHEHTAIBHOTO menbda. [lepcriekTHBHBIC OleH-
KU U3MEHEHUH JieoBbIX yciioBHil B XXI B. moka3bl-
BAIOT, YTO JIISTHON MOKPOB Oy/IeT MPUCYTCTBOBAThH
Ha Tpaccax CeBepHOro MOPCKOro myTH 0oJiee mecTu
MECSEB B FO/LY, YTO SIBJISIETCSI OCHOBAHUEM JJISL PETY-
nupoBanus Poccuell MoperuiaBaHust B CBOEH apKTH-
YeCKOM UCKITFOUNTEIBHON YSKOHOMHYECKOM 30HE.

Crnenyer OTMETUTh, YTO COXPaHSIOIIASACS HEOTI-
PEeICIIEHHOCTh OILICHOK OyyIero KJiuMmara COCTaB-
JSeT JUIIb MAJYI0 YacTb HEOMNPEAEICHHOCTH BO3-
MO>XHOTO Pa3BUTHUS PETMOHAIBHOW 3KOHOMHYECKOUN
CHCTEMEI.

Habmrogaemoe u oxxugaeMoe gainee B XXI B. mmo-
TEIJICHUE B apKTUYECKON 30HE B IIEJIOM OJaromnpw-
SITHO JUJII MOPCKOM XO3AMCTBEHHOW IEATEIbHOCTH,
BKJIIOUAsi CYIOXOJCTBO M JOOBIUY YIJIEBOJOPO/IOB
Ha menbde. Anantanus HeoOXoauMa K HEKOTOPBIM
MOCJIEACTBUSIM M3MEHEHUsl KJIMMara, Hampumep, K
HEOJIAroNMpUATHBIM METEOPOJIOTHYECKUM YCIIOBHUSM
(Gornpliee YKMCIO MTOPMOB HA CBOOOAHON OTO JibJa
BOJIC, YCWJICHHE BOJTHOBOTO BO3ACHCTBUS, OPBI3TOBO-
ro obneneHeHus U T. 11.). Takke JOKHBI OBITH pas-
paboTaHbl HOBBIE CTAHJAPTHI JIJIsl CTPOUTEIHCTBA UH-
JKEHEPHBIX 0OBEKTOB Ha MOOEPEKbE, 0COOCHHO TaM,
[JIe MPOUMCXOIUT IPO3Usi OEPEroBoii JTMHUU U JIeTpa-
Jalsi MHOTOJIETHEW MEP3JIOTHI.

CeJIbCcKOE X03AHCTBO

N3menenus knumara Ha teppuropun Poccun B
nepuop 1976—2012 rr. mo-pazHoMy OTpa3wINCh Ha
CEJIbCKOXO035IMCTBEHHOM IPOU3BOJICTBE B Pa3HbIX pe-
TUOHAX.

bnaronpustHeiME (akTOpaMu SBISIOTCS YBEIU-
YEHHE TEII000€CIIEYEHHOCTH CEeJIbCKOX03MCTBEH-
HBIX KYJIBTYp cO ckopocTbio 96°C - cy1/10 ner B
cpenHeM 10 Poccuu, NOBBILIEHHE CPEIHEN TEMIIe-
paTypsl XOJOJHOTO NEPUOAA TO/1a, & TAKKE YBEINYe-
HUE NPOAOHKUTENIBHOCTH BET€TallMOHHOTO MEepro/ia
(mepuoja rojga co CpeAHECYTOYHON TeMIleparypoil
Beiie 10°C) B cpenneM Ha 14—16 cyt. U3meHeHus
YBIQXKHEHHOCTH TEPPUTOPUU CEIIbCKOXO35HCTBEH-
HBIX PETHOHOB B II€JIOM OJIArOTIPUSATHBI JIJISL arpap-
HOTO MTPOU3BOACTBA, KpoMe psia paiioHoB Cubupu u
YepHO3eMHOIO LIEHTpA.

HeraruBHbiM  mociencTBueM — HaOII01aeMOTO
MOTEIUICHUS] KJIUMAaTa SIBJISIETCS CMEIEHHE T'PaHUII
apeajoB M 30H MacCOBOIO Pa3MHO)KECHHsI BpEIHTE-
JIeW CEeJIbCKOXO35IMCTBEHHBIX PAaCTEHUM W 30H pac-



pocTpaHeHus Bo30ynuTeneil 6osie3Hel celnbCKoXo-
3s1CTBEHHBIX pacTeHHi. CMelieHue MpoucXoauT B
craBmue 00yiee MPUTOTHBIMH JJIT UX OOUTAHUS Ce-
BEpHbIE U BOCTOUHBIE pernoHbl Poccun. [Ipoucxonur
TaK)X€ YBEJIMYEHHE arpeCCUBHOCTU M BPEAOHOCHO-
CTH OT/ICTBHBIX UX MPEICTABUTEINEH, CBI3aHHOE C H3-
MEHEHHEM MX 3KOJOTMUECKHUX 0COOCHHOCTEH.
CornacHO MepCreKTUBHBIM OICHKaM, IOJTyYeH-
HBIM C MCIIOJIb30BAHNEM PA3IIMUHBIX TPEICTABICHHUH
0 OyayiieM kiuMmare, JajibHeiIee MOTeIIeHue Mpu
COBPEMEHHOM YBIIQXHEHUU U YPOBHE IUIOIOPOIMS
1mouB K cepeanne XXI B. JOIKHO NPUBECTH K yBEIHU-
YEHHUI0 OMOKIMMATUYECKOIO MOTEHIMAaIa U MPOAyK-
TUBHOCTH 3€pHOBBIX KYJIBTYp Ha Tepputopuu Poccun
(puc. OP6.9a). Onnaxo k xoniy XXI B. mpu npoaoi-
KEHUHU YBEJIUYEHUS CPEJHErOl0BON TeMIepaTypsl
BO3/lyXa OMOKIMMATUYECKUI MOTEHIMAN U MPOIYyK-

OBUIEE PESIONE

TUBHOCTb 3€PHOBBIX KYJIBTYP MOIYT CYIL€CTBEHHO
CHU3UTBCS 10 CPABHEHUIO C COBPEMEHHBIM YPOBHEM
B OTZIETBHBIX paiionax Poccun (puc. OP6.96). Taxxke
K IOTEPSAM CEIbCKOXO35IMCTBEHHOM MPOIYyKLUNUH TPH-
BEJIET OXKMJIaeMO€E Ha NpoTskeHUH Bcero XXI B. mo-
CTENIEHHOE PACIIUPEHHE B CEBEPHOM M BOCTOYHOM
HampaBlIEHUSX TPAHUI] apeajoB U 30H MacCOBOTO
Pa3MHOXKEHHUSI U BPEIOHOCHOCTU DPA3JIIMUYHBIX CENb-
CKOXO3SIMCTBEHHBIX BpEIUTENEH, B TOM YHCIIE KOJIO-
pazackoro xyka (puc. OP6.10), HEeKOTOPBIX capaHyo-
BBIX U IIaTOT€HOB.

OcHOBOM ajanTalMM CEJIbCKOIO  XO3siCTBa
Poccun x xnumatndeckum m3meHeHussiM B XXI B.
JIOJDKHBI CTaTh: 1) pa3BUTHE arpapHOTo CEKTOpa KO-
Homuku HeuepHozemuoit 3oubl (LleHTpanbHBI U
Cesepo-3anaanapiii penepaibHbie OKpyTa); 2) ONTH-
MH3alHsl COOTHOLLIEHUS TIOCEBOB O3UMBIX U SIPOBBIX

50 30 20 10 5 0 5
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Puc. OP6.9. NameHeHne NpoaykTUBHOCTM SIPOBLIX 3€PHOBbLIX KYJIbTYp OTHOCUTENLHO 6a3oBoro nepuoga 1981—
2000 rr. Ha TeppuTopumn Poccum B XXI B., paccynMTaHHOE AN CPeAHErO KIMMaTa B YCNIOBUSX SKCTPEMaSIbHOMO cue-
Hapusa RCP8.5 ansa nepunonos 2011—2030 (a) n 2080—2099 rr. (6).
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Puc. OP6.10. Bo3amMoOXHOE pacluMpeHne KnmMmaTuiyeckoro apeana Koaopaackoro Xyka Ha Tepputopum Poccun
k 2080—2099 rr. oTHocuTenbHo 6azoBoro nepuoaa 1981—2000 rr., paccYnTaHHOE B YCNOBUSAX 3KCTPEMASIbHOIO
cueHapus RCP8.5. 1 — TeppuTopusa BHe rpaHul, apeana B oba nepmoaa; 2 — TeppuUTopus CoKpallleHns apeana;
3 — TeppuTopusa NpupalleHns apeana; 4 — TeppuTopus apeana B oba nepuoaa.

KyJIBTYp; 3) paclIMpeHne MOCEeBHBIX IUIOIaneii 6o-
Jiee TeIUIONIOOUBBIX U MOXKHUBHBIX KYJbTYp; 4) paz-
BUTHE OPOLIAEMOT0 3eMJIe/IeNHNsl; 5) yCUIIEHUE U pas-
BUTHE JIEATEIBHOCTHU (peiepallbHOM U pernoHaIbHBIX
CITY>K0 KapaHTHHA U 3allUThl PACTEHU, 0COOEHHO Ha
rpaHuIaX COBPEMEHHBIX apeajoB paclpoCTpaHEHUS
OCHOBHBIX KJIMMaTO3aBUCUMBIX BpeauTesei U BO30y-
JIuTesei 00Ie3HeH CeNTbCKOX035HCTBEHHBIX KYIBTYD.

JlecHoe xo3s1iicTBO

3a nocnennue 20 net B Poccuiickoit @enepannn
eXerogHo norubano B cpeanem okono 300 TwiC. Ta
JieCHBIX HacaxaeHui. [Ipu 3TOM exxeroHbIe OLEHKU
TUTOMIA/IA TOTHOIINX HACAXICHUN IEMOHCTPUPOBA-
JM TIOJIOKUTENBHBIN TpeHa. B nepuon 1992—2008
rr. 6onee 70% ciydaeB rubeny APEBOCTOEB OBLIO
CBSI3aHO C JIECHBIMM mokapamu. 3a 2003—2012 rr.
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OT ToXkKapoB moru6a0 2531.6 ThIC. Ta HACAKICHUH,
YTO COCTABWIO OKoJI0 60% Tutomanu BceX MOrud-
[IMX APEBOCTOEB 3a 3TOT MEPUO/I.

Bo3HMKHOBEHHE W pa3BUTHE JIECHBIX IT0KAPOB
BO3MOKHO TOJIBKO IIPH JJIMTEIBHOM CYXOM IIOrofe, HO
BO3ropaHue npoucxonut B Oonee yeM 90% ciyuaes
o BuHe 4esnoeka. [IpumepHo Ha 15% momanu ec
THOHET U3-32 SKCTPEMANTbHBIX YCIIOBUH TIOTOIBI — ypa-
TraHHbIM BETEP, CUIbHBIN MOpO3 U T. 1. Enie npumepHo
CTOJIBKO K€ YCBIXaeT T0J] BO3ICHCTBIEM BPEIHBIX Ha-
CEKOMBIX 1 Oome3Hel. BaskHO OTMETUTD, UTO OOJIE3HU U
BpeIHbIC HaceKoMble Hanbosee d(hGHEKTHBHO TOpaXKa-
0T JieC, KOria OH ocyiallieH HeOIaronpusTHBIMH JKC-
TpeMaJIbHBIMU YCIIOBUSIMH TTOTOIBI.

JloiaroBpeMeHHOE TMOCTENEHHOE IMOTEIJICHUE,
XOTSI U SIBIISIETCSI OJJHUM 13 (PaKTOPOB, TEOPETUICCKU
BJIMSIFOIIMX HA MPOAYKTUBHOCTH IPEBOCTOEB, HE TIPO-
SIBIISIETCS] TIOBCEMECTHO B OIIEHKAX MPOIYKTHBHOCTH,
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Puc. OP6.11. lNepcnekTMBHasa ougHKa M3MEHEHUSI CPeaHEro 4Yncna noXxapoornacHblX CYTOK B roay (Mah — CeH-

T96pb) 32 2080—2099 rr. no cpaBHeHuto ¢ 1981—2000 rr.

MOCTPOCHHBIX HA JAHHBIX U3MepeHuil. CrnadbIii cur-
HaJl 4acTO He BblAeNsieTcd Ha (OHEe 3HAYUTEIbHOM
MEXXT0JJOBOI N3MEHUYMBOCTH.

CornacHo CyLIECTBYIOIIMM OLIEHKaM, 3KCTpe-
MaJIbHOCTh KJinMara Oyner ycuinuBarbesi B XXI B.
YBenuyarcs MoTepu Jjeca OT IPSMBIX BO3AEHCTBHUU
AQHOMAJIMI TIOTOJIbI B OTAEJBHBIE TOABI U OT BPEIHBIX
HACeKOMbIX M OoJie3Hel, HO HauOOJIbLINE MOTEPH
JIeCHOE XO3siicTBO OyneT HecTH OT moxapoB. Tak,
B YCIOBUSX OIKCTpemanbHoro creHnapusi RCP8.5
AQHTPOIIOTEHHOIO BO3/EHUCTBUS Ha KJIMMAaTHYECKYIO
cucreMy Ha Bceit EUP, B 3amanHoil u 4acTHUYHO B
Boctounoit Cubupu k kxonmy XXI B. oxumaercs
YBEJIMUEHUE [0KAPOONACHOro nepuona Ha 20—

29 cyT, a Ha HEKOTOpbIX yyacTkax — Ha 30—350 cyT
(puc. OP6.11). Ilpu ymepennom cuenapuu RCP4.5
BO3JICHCTBUSI HA KJIIMMAT B TEX )K€ PETHOHAX OXKH-
JaeTcsl YBEIMYCHHE T0XKapOOIaCHOTO TepHoia Ha
10—19 cyr.

Jnst ocnaGneHusi 0)KUJaeMbIX HETaTWBHBIX TI0-
CJIEACTBUN M3MEHEHHUS KJIMMaTa HEOOXOIUMBI Oosee
COBEPIIICHHBIC METOIbI U TEXHOJIOTHH MOHHTOPHHIA
1 JIOCTOBEPHOTO PETHOHAIBHOTO MPOTHO32a U AP PeK-
TUBHOW JIMKBUJAIIMY OYaroB MOXapoB, Ooye3HeH u
BPEIHBIX HACEKOMBIX (B CBS3H C MOCIETHUMHU 0c000€
BHUMAaHHE HAJI0 YIEIHUTh Pa3pabOTKe W BHEAPCHHIO
OMOJIOTUYECKUX METOZI0B OOPHOBI).
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3AK/ITIOYEHHE

Texymee nsmenenue knumara Poccuu B uenom
CIEeNyeT OXapaKTEpHU30BaTh KakK IPOJOJIKAIOIICECS
MOTETICHHE CO CKOPOCTHIO, O0JIee YeM B J1Ba C TOJIO-
BUHOW pa3a MPEeBBIIIAIOIIEH CKOPOCTh III00aTBHOTO
norerieHus. 1Ipy 3ToM TeHAeHUUs K 3aMEIJIEHUIO
MOTEIICHHMS, HaOIoAaeMasl B III00aJIbHOM MaciiuTaoe,
JUIs TeppuTopuM Poccruu moka He MPOCIeKUBAETCS.
N3meHeHune kinuMara He CBOAUTCS JIUIIb K ITOBBILIE-
HUIO CPEIAHEN TEMIIEPATYPBI BO3/1yXa Y IIOBEPXHOCTH
3eMII, HO MPOSIBISIETCS. BO BCEX KOMIIOHEHTAaX KIIH-
MaTH4YECKOM CHCTEMBI, B TOM UHCJIE B U3MEHEHHUSX
TUAPOJIOTMYECKOTO PEXUMA, JIEASTHOTO IIOKPOBA POC-
CUHCKUX MOPEH, SKCTPEMAJIBHOCTH KJIMMAra.

OCHOBHOH BKJIaJ B HAOIIOIA€MOE MOBBIIIEHUE
TeMmIeparypel Ha Tepputopuu Poccum HaumHasg co
BTOPOM MOJIOBUHBI XX B. BHOCSAT U3MEHEHHUS KOH-
[EHTpAIlMd TMApHUKOBBIX Ta30B. OgHAKO W ecTe-
CTBEHHBIE BHEIIIHUE BO3JICHCTBUS 3HAYUMO ITPOSIBIISI-
FOTCSI B MEXKTOJIOBBIX KOJICOaHUSX TeMIiepaTypsl. Jis
3HAYUTENBHON YacTu Tepputropun Poccun BoISBIEHO
AHTPOINIOTCHHOE BIIUSIHUE B M3MEHEHMSX CE30HHBIX
Y CYTOYHBIX IKCTPEMAJIbHBIX 3HAYEHHUU TeMmepary-
PBI, KOTOPBIE B LIEJIOM COIVIACYIOTCS C HAOII0aeMbIM
100abHBIM MOTEIJIEHUEM. AHaIN3 JKCTpeMallb-
HBIX SIBJIEHUUM TOTO/bl, B YACTHOCTH, apKOro JieTa
Ha EUP B 2010 r., mokasai, 4To XOTs HOJO0HBIE KC-
TpEMaJIbHbIE YCJIOBUS B OCHOBHOM T'€HEPHUPYIOTCS
CcOOCTBEHHOM M3MEHYMBOCTHIO KIMMATUYECKON CH-
CTeMBbI, 0Ollee MOTEIUIeHHEe, BbI3BAHHOE AHTPOIIO-
TeHHBIM BO3/CHCTBUEM, 3HAYUTEIBHO YBEJIUYMBAET
BEPOSITHOCTh X BOSHUKHOBEHHSI.

CornacHo OILIeHKaM, MOJIy4YEeHHbIM C IMOMOUIBIO
COBPEMEHHBIX KIMMATUYECKUX MOJEINIEH, B TEUECHUE
Bcero XXI B. Poccust ocTaHeTcsi permoHOM Mupa,
IJ€ MOTEIUIEHHE KIuMara CyHIECTBEHHO IpEBbIIIa-
eT cpenHee miobanpHOE moTterieHue. OXuaarTcs
3HAYUTENbHbIE U3MEHEHHUs JIPYTUX KIMMaTH4YeCKHX
XapaKTEPUCTHK, MPUYEM B pa3HbIX pernoHax Poccun
9TU M3MEHEHHUSI MOTYT CYIIECTBEHHO pa3INYaThCsl.
IIpu 3TOM pe3ynbrarel HOBEWINX HMCCIIEIOBAaHUN B
LEJIOM TMOATBEPKIAAIOT MOJYYEHHBIE PAHEE OLIEHKH
Oyaymux M3MEHEHUH KJIMMaTa — Kak II0OaJIbHbIE,
TaK W A Teppuropun Poccun, B 4aCTHOCTH, MPENI-
crapnennsie B O] PD-1 (2008).

HaGmomaembie 1 oXuaeMble U3MEHEHUS KITU-
Mata Ha Tepputopuu Poccuun 00ycioBIMBalOT MHOTO-
YUCJIEHHBIE U, 3a4aCTY10, BAXKHBIE — OTPHULIATEbHBIE
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Y TOJIOXKUTENIbHBIE — MOCJIEACTBUSA ISl IPUPOIHBIX
U XO34MCTBEHHBIX CUCTEM, JJISI HACEIIEHUSI CTPAHBI.

W3meHenus: MpUpOAHBIX CUCTEM CYIIM Ha Tep-
putopun Poccun, cBs3aHHBIE ¢ U3MEHEHHEM KIIH-
MaTa, MHOTOOOpa3HbI. YBEIWYUBAETCSI CyMMapHbBIN
TOZ0OBOM CTOK PEK; OJHOBPEMEHHO OH Iepepacipe-
JIEJSIeTCS 110 CE30HaM B II0JIb3y MEXEHH, YBEIUYH-
Ba€TCs €ro MEXI0/10Basi N3MEHUYUBOCTh. B OCHOBHOM
Jerpagupyer OJICACHEHUE apKTUYECKUX OCTPOBOB H
ropHoe ojneneHenue. Ha paBHuHe 061acTh npoTass-
1I€H C MOBEPXHOCTU MHOTOJIETHEN MEP3JIOTHI YBEIIH-
YUBAETCA, a TEMIIEPaTypa MHOTOJETHEMEP3JIbIX I10-
PO TOBBIIIAETCH. YBEJIMYMBACTCS BEreTALMOHHBIN
IIEpPUO/, TOBBIIIAETCS MEpBUYHAS MPOAYKTUBHOCTh
sKocucteM. Habmronaercs mpoJBMKEeHUE IPEBECHOM
PacCTUTEIBHOCTH B TOPHBIE TYHJPBI U NPOJBUKECHUE
TEMHOXBOWHOM TaWI'd Ha TEPPUTOPUU, 3aHUMAECMBbIE
JUCTBEHHUYHUKAMHM Ha paBHHHE. ONMyCThIHUBaHUE
N0 KJIMMAaTUYE€CKUM NpUYMHAM Ha Teppuropun PD
HE MPOUCXOJUT, MHPU CHUKEHUU XO35HUCTBEHHOMU
Harpy3ku (BbITIaca CKOTa) HAOJIOMAETCs CKopee 00-
paTHBIM IPOLIECC — OCTENHEHUE. YBEINYUBAIOTCS
WHTEHCHUBHOCTb 3aCyX U OXBaT MU TEPPUTOPUH, TIPU
3TOM JIOJITOBPEMEHHBIX TPEHAOB MOBTOPSIEMOCTH 3a-
CyX He 0OHapyKEeHO.

B ycnoBusix cymiecTByrOIMX CLIEHAPUEB H3MeE-
HeHua kiuMara B X X1 B. MHOTHE U3 3TUX TEHACHIINI
coXpaHATcA M Jaxe ycwisarcs. OZHAKo BO3MOYKHO
u oOpallleHue TeHACHLIUNH — M3MEHEHHE 3HaKa (-
¢exra. Tak, o)kugaeMple U3MEHEHHS KIIMMaTa MOTYT
YXYILIUTh CIIOCOOHOCTh MPUPOIHBIX CHCTEM CYIIH
YAEPKHUBATh YITIEPOA, YTO NPUBEIET K YBEIUYCHUIO
SMHCCUU B aTMOC(epy MapHUKOBBIX T'a30B — JHOK-
cuja yriepoaa u merasa. [Ipu norennenuu u Heno-
CTaTOYHOM YBJIQ)KHEHUH U YBEJIUUEHUU XO351CTBEH-
HOMW Harpy3kH Ha CTENH MU3MEHEHHUs KJIuMaTa B Oymy-
IIEM MOTYT CIIOCOOCTBOBATh OITYCTHIHUBAHUIO.

B HekoTophix permonax Ha QoHe oOuiel TeH-
JIEHIIMA K YMEHBIIEHUI0 MAKCUMAaJIbHOIO CTOKa Be-
CEHHETO IOJIOBOAbS MOTYT BO3HHMKATh 3HAYUTEIIb-
HbI€ aHOMAJIMM B BHUJI€ YBEJIMUYECHUSI MAKCUMAJIBHOTO
CTOKa JIOKJIEBBIX MaBOAKOB. Ha pekax yBenuueHue
MaKCHUMaJbHBIX PacXOJ0B BOJbI HAOIIOAAETCA B pe-
THOHAX, I71€ MAKCUMAJIbHBIN CTOK OINpEAeIsAeTcs 10-
)KIeBbIMU naBojikamMu — Ha CeBepHoM KaBkase, Ha
no6epexnse YUepHoro mopsi, Ha JlanpHem BocToke u B
pslle APYrUX PErMOHOB, I7I€ B OCJIEIHNAE TOJbl UME-
JIM MECTO JKCTpEeMasbHbIe NMaBOAKU. B mepcnexTuse
K cepenude XXI B. 3KCTpEMaIbBHOCTh OCAJIKOB B JIET-
HUI nepuoA B ropHbIx paiioHax Kaskaza, B Cubupu



u Ha JlanbHeM BoCTOKe MOKET yBEJIMUUTHCS, B CBSI3U
C 4eM BO3paCTyT 4acCTOTa U BBICOTA JOKIEBBIX U CHE-
rO/10K/1€BBIX NTABOJIKOB.

W3MeHnenus ro0aibHOTro KJIMMaTa MPUBOAST Kak
K CYIIECTBEHHBIM U3MEHEHUSIM KIIMMaTa POCCUIUCKIX
MOpEH, TaK MU K COOTBETCTBYIOIIWMM IOCIEACTBUSM
JUISL COCTOSIHMSI MOPCKHUX SKOCHCTEM, MOPCKOM XO-
3SIMCTBEHHOMN JEsTeNbHOCTH (BKJIOYas TPAHCIOPT,
NEePCTIEKTUBBI JOOBIYYU MOJIE3HBIX CKOMIAEMBbIX, IIPO-
MBICJIOBBIE YCIIOBHUS U JIP.), YCIOBUN peKkpeanu. ITU
MOCJIEZICTBUSL Pa3HOOOPA3HbI, YAaCTO Pa3IMYHbl IS
pa3HbIX MOpEH, MOTYT OBbITh U MOJOKHUTEIbHBIMH,
U oTpuLarenbHbIMU. K HUM OTHOCATCS M3MEHEHUE
TEMIIEPATYpbl MOPCKON MOBEPXHOCTH M BEPTHKAJIb-
HOTO pacIpelelieHUsl TeEMIEpPaTypbl U COJIEHOCTH,
uBeTeHue BoA. HecMmoTps Ha morerieHue, 3UMOM
MOTYT OCJIOKHSATBCS JIe0BbIE ycioBusA. OxunaeMoe
K KOoHLy XXI B. NOBBIIICHUE CPEOHEr0 YPOBHSA
MupoBoro oxeaHa He SIBIETCA KPUTHUYECKHUM JUIS
OTKPBITHIX MOpelr Poccun.

Haubonee cymiecTBeHHble M3MEHEHHS KIIMMa-
Ta Ha MOPSX HAOIIOMAIOTCS B apKTUUYECKUX MOPSIX
Poccun, rae 3HaUMTENbHO YMEHBIIAKOTCS IJIOIIA/b
MOPCKOTO Jibjia (a0CONIOTHBIA MWHHUMYM ILIOIIA-
JIA JIhJIa 32 BECh MEPHUO HAOTIONEHU ObUT TOCTHUT-
HYT B ceHtsa0pe 2012 r.), TommmHa aperdyrommx
JbJAOB M MPOJOKUTEIBHOCTh JIEJJOBOTO IEPHO-
na. CoBpeMEHHbIE MOJENIbHbBIE OLIEHKH MO3BOJSIOT
TOBOPUTh O COXPAaHEHUH OTUX TEHACHUUH Ha
npotskeHnn X X1 B. ¥ 1ake 0 BO3MOXKHOCTH MCUE3HO-
BEHUSI MHOT'OJIETHETO apKTUYECKOTO0 MOPCKOTO JIbJa
B IIepBOH ero nosioBuHe. [Ipu 3ToM oxxngaemoe Ha-
pacTaHre SKOHOMUYECKOM M MpOYEeH aKTUBHOCTH B
ApkTuke noTpedyeT noaaepxKaHus U pa3BUTHSI POC-
CHICKOTO JIEIOKOIBHOTO (hI10TAa.

W3meHeHns kinumara OKa3bIBalOT BBIPAKEHHOE
BJIIMSIHME HAa COCTOSIHME 310pOBbs Jtonel B Poccun.
VYBenuueHue 4acToThl U JJIMTEIBHOCTH BOJIH JKa-
PBl — TIPOIOJDKUTENIBHBIX IEPUOJOB CYyXOH U XkKap-
KOM TOrojbl — MPHUBOAMWT K MOBBIIIECHUIO 3a00e-
Ba€MOCTH M CMEpPTHOCTU HACeJCeHHs, 0COOEHHO B
rpymnnax prucka (J1eTH, MOXKHIIbIE JIFOAH, JTIOIU C XPO-
HUYECKUMHU 3a00JIEBaHUSAMU OpPraHOB KpOBOOOpa-
IIEHUST W JBIXaHUs). DTO HETaTUBHOE BO3/CHCTBHE
4acTO OCJIOKHSIETCS YXyALIEHUEM KauyecTBa BO3yXa
KaK BCJIEJICTBUE HEOIAronpUsTHBIX METEOPOJIOr1ye-
CKHUX YCIIOBUH, TaK M M3-3a MOXKapoB B Jiecax U Ha
TophsiHukax. B pesynprare m3MeHeHus KiuMara B
XX B. U3MEHWINCH, YAIIE BCEr0 — PaCUIUPHUIHUCH,
o0nacTu pacrnpoCTpaHEHUs NEPEHOCUYUKOB HEKO-
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TOpPBIX OMAacHBIX Oone3Heidl yemoBeka. Cpeau HHX
KJIEIIEBOM SHIIe(aUT, UKCOAOBBIN KIEHIEeBOM Oop-
penno3, Majsipusi, KpbIMCKasi reMopparuieckas Jiv-
Xopajka, 1uxopajika 3anaagHoro Huma. Oty Tennes-
MM HETaTUBHOTO BIIMSHUS W3MEHEHUs KiuMmara Ha
3I0pPOBBE HaceJIeHHsI OyayT B OCHOBHOM COXPaHATb-
cs B TeueHue XXI B.

[TomuMoO BnMsIHUS HA 310pPOBbE HACEJICHHUS, YIIO-
MSHYTBIN (PAKTOP JIECHBIX MTOYKAPOB UMEET €IE OJHO
Ba)KHOE 3HAYE€HHE — MPSIMOE BO3/IEMCTBHE HA COCTO-
STHHE JIECHBIX YKOCHCTEM U MPOIYKIIHIO JTPEBECUHBI
B secax. M3menenus kinumara B XX B. NIPUBEIU K
YCUJICHHUIO I0KapOONAacHOCTH B 3HAYUTENIbHOM 4a-
cTH JiecoB Poccun, 0COOEHHO IO H0XKHOM TpaHUIIE
neca. B redenune XXI B. o)xuaercsa HapacTaHUe dTOU
TEHJCHLIUH, €€ PACIPOCTPAHEHUE HA 3HAUUTEIBHO
OOJBIIINE TEPPUTOPHH, B TOM YHCIIE CEBEPHBIE.

B nocnennen yerBept XX B. — Hagane XXI B.
Uit (OPMUPOBAHUS TPOTYKTUBHOCTH CEIBCKOXO-
3SICTBEHHBIX KYIbTYp B Poccum OmaronpusTHHIMU
(hakTOpaMu OKazaJuch POCT TEII000ECIeueHHOCTH,
MOBBIIICHUE CPEAHEN TeMmepaTypbl XOJOJHOTO Iie-
puoJa roja, yBeJIn4eHue MpoJOIKUTEIbHOCTH Bere-
TallMOHHOTO nepuoaa. M3MeHeHus: yBIa)KHEHHOCTH
TEPPUTOPHUH CEIIbCKOXO31CTBEHHBIX PETUOHOB B I1€-
JIOM OBLTU TaKKe ONaronpusTHbI, KPOME OTAEIbHBIX
pationoB Cubupu u llenTpanbHoro UepHo3eMHOTO
peruoHa.

HeratuBHbIM clleACTBHEM IOTEIUICHUS KIMMaTa
SIBJISIETCS] CMEIIEHNE K CeBEpY U BOCTOKY 30H 0OUTa-
HUS ¥ MacCOBOTO Pa3MHOKEHUS HEKOTOPHIX BPEIH-
TeJIeH U 30H paclpocTpaHeHus Bo30yauresnei 6omes-
HEW CEeIbCKOXO3SIMCTBEHHBIX pacTeHuil. CormacHo
MEPCIEKTUBHBIM OILIEHKAM, KIIMMAaTHYE€CKUE YCIOBUS
OyayT CIOCOOCTBOBAThH arpapHOMY IPOU3BOJICTBY 10
cepenunbl XXI B., HO K KOHIy BeKa 9TH yCJIOBHS Ha4-
HYT yxyamarbcs. HeraTuBHoe BIMSIHUE HEKOTOPBIX
BpeauTenel u Oone3Hel CenbCKOX03WCTBEHHBIX
KyJIBTYp OyJIeT YBEITUYHUBAThCSI.

IlepepacnpenienieHne pPEYHOro CTOKA B IOJIB3Y
MEXXEHHOT0, KoTopoe B Poccuu HabmojaeTcs ¢ KOHIa
XX B., siBIsieTCA OJIarompuUsTHBIM AJIs BBIPAOOTKH
rugpossiekrpodHeprun. Ha EYP BcenmencrBue yse-
JUYEHUsl 0CcaJKoB B OacceitHe Boiru B mocnennue
TPH AECATUIETHS CYILIECTBEHHO YBEIUYMIICS IPUTOK
K BojoxpaHumumam Bomkcko-Kamckoro kackana.
B Onwxaiimuie necaTuineTys 3TH TEHACHIIMH COXpa-
HAaTcs. B mepcnextuse B Poccun B 1esioM noreHnu-
albHAas BOJI0OOECIICYEHHOCTh B pacyeTre Ha OJHOTO
KUTEIT MOXET YBEJIUYHUTHCS, HO B T'yCTOHACEJIEH-
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HbIX pernoHax EUYP MOxHO Oxuaare ee yMmeHble-
HUS BCJIEJCTBUE M3MEHEHUH KiuMaTa, YBEJIUYEHUs
BOJIONOTPEOJIEHUS U POCTa HACEJICHUSI.

[loTerienne co3gaeT yCciaoBHs ISl COKPAILEHUS
AHEPronoTpedIcHNs Ha 000TPEB TTOMEIICHHIA B 3UM-
HUK ce30H. OgHako Bce OoJiee akTyalbHOU Mpo0iie-
MOH CTaHOBUTCS IEPETPEB 3[4aHUMN B JIETHUN IEpU-
oJl. YBeIu4eHne NoTpeOHOCTH B DJIEKTPOIHEPTUU HA
KOH/JMIIMOHUPOBAHUE B COUYETAHUM C YMEHBUICHUEM
3¢ hEeKTUBHOCTH IPOU3BOICTBA U MEpelaur SHEPTUU
MPU BBICOKUX TEMIIEpaTypax YBEIWYUBAET PHUCKHU
BO3HMKHOBEHHS KPUTHYECKHUX CHUTYalMl C HHEPro-
CHAOXKCHHEM.

[IpakTdecku B JIFOOOM POCCHUICKOM PETHOHE
YK€ CEroiHsl MOKHO HCIIOJb30BaTh TOT WJIM MHOU
BUJ  BO30OHOBISIEMBIX  HCTOYHUKOB  JHEPTHUHU.
Hcnonp3oBanne 3TUX UCTOUHUKOB YHEPTUU HE CBsI3a-
HO C YBEJIMYEHUEM COJIEpKAHUs MMAPHUKOBBIX ra30B
B arMoc(epe U, CIeI0oBaTeIbHO, C TMOCIEAYIOUUM
noteruienneM. Oxxumpaemspie B Teuenne XXI B. nu3me-
HEHUs KJIMMAaTa, [0-BUJUMOMY, HE OKa)XyT HEraTuB-
HOTO BIIMSIHUSI HA PECYpPChl BO30OHOBISIEMBIX UCTOY-
HUKOB PHEPTUHU Ha Tepputopun Poccum.

Habniomaercs ycroifunBas TEHIEHIUS K YCKO-
PEHHOMY CTAPEHHUIO U YMEHBIIICHUIO JOJITOBEYHOCTH
KOHCTPYKIHMH (31aHHUM, TEXHUYECKUX COOPYKCHHI)
BCIICZICTBUE M3MEHEHUs KJUMaTa. YBEIMYEHHE IO-
BTOPSIEMOCTH IKCTPEMYMOB TeMIEpaTypbl yXy/Iia-
€T KaueCTBO JOPOKHOTO ac(arbTOBOTO MOKPBITHS, a
YBEJIMYEHUE KOJIMUECTBA U UHTEHCUBHOCTU OCAJKOB
IIOBBIIIAET PUCKUA PA3MbIBa HACHINICH. YBEJIWYEHUE
WHTEHCUBHOCTH JIMBHEBBIX OCAJKOB IPEJCTaBISET
0COOYI0 OMACHOCTh, TaK KaK MPHU 3TOM IMOBBIIIAETCS
BEPOSITHOCTH PEYHBIX JTUBHEBBIX HABOIHEHUM, OTIOJI3-
HEBBIX U CEJIEBBIX IIPOLIECCOB C BO3MOXKHBIMU Pa3py-
HICHUSIMUA UHPPACTPYKTYPHI (M PUCKOM JOTIOIHUTEIb-
HOI 3a00JIEBAEMOCTH M CMEPTHOCTH HACEJICHUS).

Oco0o cregyeT OTMETUTh PHUCKH, CBSI3aHHBIE
C M3MEHEHHEM KJIHMMaTa, /Ul XO3SHCTBEHHBIX 00b-
€KTOB, PAacCIIOJIOKEHHBIX HA MHOTOJIETHEW MEp3II0Te
(oHa moOKphIBaeT Oojee AByX TpeTed TeppUTOPUU
Poccun). 3a nocnenHue yeTbipe A€CATUIETUS MTOTEI-
JIEHUE Y€ IPUBEIO K CYIIECTBEHHOMY YMEHbIIIE-
HUIO HECylIeW CIOCOOHOCTH MHOTOJIETHEMEP3IBIX
rpyHTOB. JleiicTByIolMEe OHOBPEMEHHO TEXHOIEH-
Hble (DAKTOPBI YCHIMBAIOT HETaTUBHBIA S(P(EKT.
OmnacHele nedopManiy MOJydar0T OOBEKTHI JKeJe3-
HOZIOPO’KHOM, aBTOMOOMJIBHON M TpyOONpPOBOAHOM
TPAHCHIOPTHON HHPPACTPYKTYPHI.

VYKa3zaHHbIE COBPEMEHHbIE TEHICHIIMU, CBS3aH-
HbIE C BJIMSHUEM U3MEHEHUs Kiaumara B Poccuum Ha
SHEPronoTpedeHne, KOHCTPYKLHMH U JIOPOKHYIO
HH(PpACTPYKTYpy, HA XO3SHUCTBEHHBIE OOBEKTHI, pac-
I0JIO’KEHHBIE HA MHOTOJIETHEW MEP3JI0TE, C BBICOKOM
CTENEHbIO BEPOSATHOCTH COXPAHSATCS B Oy/AyIleM B Te-
yenue XXI B.

IloMMMO CBSI3aHHBIX C H3MEHEHHEM KiuMara
(hakTHYEeCKHUX M TMOTEHIMAJIbHBIX PUCKOB JUISl MpH-
POAHBIX U XO3SIMCTBEHHBIX CHCTEM, AJISI HACEJICHUS
CTPaHbI, €CTh SIBHBIE BO3MOXXHOCTH I(P(PEKTUBHOTO
WCIIOJIb30BAaHUSl TO3UTHUBHBIX IOCIEACTBUM H3Me-
HEHMs KiIuMaTa. B cBs3M ¢ 3TUM HEoOXOAMMOCTb
yCKOpeHHsI pa3pabOTKM CTpaTeruii pearupoBaHus Ha
pa3HbIX YPOBHSX — (enepanbHOM, PETHOHAIBHOM,
MYHUIMIIAIBHOM — CTaJla COBEPLIEHHO OYEBUIHOM.
Takue crparerum NO3BOJAT HE TOJIBKO CHU3MUTH
yuepO OT HEraTUBHBIX IOCIISICTBUNA U3MEHEHUS KIIU-
MaTa, HO U IOBBICUTH 3((PEKTUBHOCTH UCIIOIB30BaHUS
NO3UTUBHBIX. lIpHOpUTETHON 4YacTBIO ATUX CTpa-
TErni JOJIKHA CTaTh CUCTEMa aJaNTal[MOHHBIX MEp
pa3HBIX MPOCTPAHCTBEHHBIX U BPEMEHHBIX MacCIlTa-
00B, OnMparolasics Ha pe3yibTaTbl HAyYHOIO aHa-
JU3a U3MEHEHUH KJIMMaTa U UX MOCIEACTBUM, B TOM
YHCJIe — Ha NPE/ICTABICHHBIE B HACTOSIILEM JOKJIAJIE.
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