Noknag, npuHATbIN Pabouen rpynnon Il MexnpaBUTenbCTBEHHON rpynnbl
3KCNepTOB MO U3MEHEHUIO KNMMaTa, HO He YTBepXKAEeHHbIV B geTanAax

«MpuHatne» poknagoB MWK Ha ceccnn Pabouelt rpynnbl unm Fpynnbl SKCNePTOB O3HAYaeT, UTO MaTepman He MPOXOAMUI
MOCTPOYHOE 06CYyXKEHVEe 1 COrlacoBaHne, HO, TeM He MeHee, NpefCcTaBiAeT BCECTOPOHHUI, 06 beKTUBHbIN 11 ypaBHOBELIEHHbIN

B3rNA4 Ha NpeAMeT PacCMOTPEHUS.

TexHnyeckoe pestome

BepnyLine aBTOpbI-KOOPANHATOPDI:
MapTuH Mappu (Bennkobputanus), Oceanbao KaHumanu (ApreHTuHa), XKaH MNantoTtrkod (BennkobputaHms)

Benyuwine aBTopbl:

Hun Saxep (Benukobputanus), Mpamon Arrapsan (MHavs), Lapayn Arpasana (O3CP/®paHuus), Mosed Ankamo (fepmaHus),
Abpenbkapep Annanu (Mapokko), Oner AHucrumos (Poccun), Hangxxen ApHenn (Bennko6putanus), Muwenbs Boko (BeHunH), TumoTn
Kaptep (OuHnanams), IxmHo Kacacca (Yunn), Ynnccec KoHdanoHunepu (Bpasnnus), Pekc Buktop Kpys (OGununnuHbl), 3amyHao ae Anbba
Anbkapa3 (Mekcuka), Yunbam Victepnunr (CLUA), Kpuctodep ®ung (CLLA), Anapeac Guwnun (LWeernuapusa), bnep Gutuxappuc (Hosas
3enangms), Kapnoc et fapcna (Mekcnka), Xupeo Xapacasa (Anoxus), KeBuH XeHHeccn (ABcTpanus), Canum ynb Xak (BenukobputaHus),
Pomxep [xxoHc (ABcTpanusa), Jlyka Kandew boratagx (Cnosenus), Aasua Kaponu (CLUA), Puuapa Kneint (Huaepnangpl), 36urHes
Kynaueswny (Monblua), Mypapw flan (MHana), Pogen Nacko (Gununnunbl), Oxedd Nas (Asctpanua), Mo UzaHboy (Kutan), Mpaurena
MarpuH (ApreHTuHa), lync Xoce Mata (BeHecyana), beTtiHa MeHHe (EBponerickoe 6iopo BO3/Tepmanus), Fan Mugxnu (KOAP), Hobyo
Mumypa (inoHna), MoHnpyn Kapep Mup3a (baHrnapew/KaHagaa), Xoce MopeHo (Ucnanus), Jiubaa Mopu (Kanaga), i3abenb Huanr-Auon
(CeHeran), Pobept Hukonns (Bennkobputanus), bena Hosaku (BeHrpus), lleoHapa Hepc (bapb6apoc), dHToHn HboHr (Hurepus), Maiikn
Onnetxxanimvep (CLLUA), AvaHpa MNateapaxaH (MHaus), Matpucua Pomepo JNlaHkao (Mekcrka), CnHTua PoseHuseir (CLUA), Ctusen LWWHangep
(CLUA), Ceprein CemeHoB (Poccus), xkoanb CmnT (CLLA), xoH CroyH (KaHapa), *KaH-Mackanb Ban inepcene (Benbrus), Oasug BoH
(Benukobputanus), KonvH ®orenb (FOAP), Tomac Yun6erkc (CLLUA), Mo Mo BoHr (Cuxranyp), By LLaoxoHr (Kutait), Fpu Mos (CLUA)

CopewncTByioLmne aBTopb:
[e66u XemmuHr (Benukobputanus), Mut GannyH (BennkobputaHnsa)

PeﬂaKTOpbl-peLl,eH3EHTbll
BonbdraHr Kpamep (fepmanus), aHnanb Mypaunapco (MHaoHe3wnsa)

LlVITVIpYFI naHHOe «TexHn4yeckoe pe3tome», NICTOYHUK CneayeT YKa3blBaTb TakK:

Parry, M.L., O.F. Canziani, J.P. Palutikof and Co-authors 2007: Technical Summary. Climate Change 2007: Impacts, Adaptation and Vulner-
ability. Contribution of Working Group Il to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, M.L.
Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK. (Mappu, MJ1.,
0.0. KaHumann, X.M. Nantotukod n coaBTopsbl, 2007: «TeXHUYECKOe pe3tomer, B AOKNafe «/3meHeHne knumarta, 2007 r.: nocneacTsus,
afanTaums n yassumocTb. Matepuan Pabouelt rpynnbl || K YeTBepTomy foknagy MexxnpaBuTenbCTBEHHONW FPynibl SKCNEPTOB MO

N3MeHeHMIo Knrmata 06 oueHkax». MJ1. Mappu, O.0. KaHumaxw, K.M. ManoTtrkod, M.A. BaH aep JinngeH n C.E. XaHcoH (peg.))



26

TexHunyeckoe pesiome

COAEPXAHUE

Kpamkoe u3soxeHue 0CHOBHbIX 86180008 27

TS.1.Coepa, noaxon n metogmKa
oueHKu Pa6ouein rpynnbi Il 28

TS.2 Tekyuive 3HaHUA 0 Habnopaembix
nocneacTBUAX NS eCTeCTBEHHbIX
1 ynpaensaembix cucremstion 28

Bcmaska TS.2. YkazaHue ucmoyHuUKo8
8 «TexHUYEeCKOM pe3tome» 29

Bcmaska TS.2. Tpakmoska HeonpedeneHHocmeli 8

Yemsepmoli ouyeHke Paboyeli epynnei Il 29

Bcmaska TS.3. OnpedeneHus

OCHOBHbIX MEPMUHO8 30
TS.3 MeTopabl n cueHapum 35

TS.3.1 SBonoumA METOLOB UCCIefOBaHUN
B chepe NocnefcTBUIN M3MEHEHNA KITMMATa,
afjanTaymm n yasBnuMocTum 35

TS.3.2 OnpepeneHuvie XxapakTepuctuk
6ynyLiero B YeTBepTO OLIEHKe
Pa6boueit rpynnbl Il MUK 35

OnpedeneHue xapakmepucmuk
6ydywe2o knumama 36

TS.4 Tekyuwive 3HaHUA O GyAyLINX
nocneacTBMAxX 40

TS.4.1. CekTOpasnbHble NociefCcTBUA,
apanTaums 1 ya3BUMOCTb 40

Bcmaska TS.5. OcHogHble npoeyupyemebie
nocsedcmaus 0719 cucmem U CEKMopos 52

TS 4.2 PernoHanbHble NoCneacTBumsA,
afanTauma 1 yasBUMOCTb 58

Bcmaska TS.6. OcHogHble npoekyuu
nocsiedcmeudi 0714 pe2uoHo8

TS.4.3. MMopARoK BeNMYMHbI NOCeACTBUNA

75

PasnNYHON CTENeHN N3MEHEHUA KnnmaTa 84

TS.4.4 TlocnenctBuA N3MEHEHUIN
B SKCTPeMasibHbIX ABNEHUAX

TS.4.5 OcobeHHO NopaKeHHble CUCTEMDI,
CeKTopa 1 PermoHbl

TS.4.6 fBneHus c 6onbWNMN NOCNEACTBUAMMN

TS.4.7 CToMmoCTb NOCNeacTsui
MN3MeHeHnA Knnmarta

TS.5 Tekyuine sHaHuA 0
pearnpoBaHnN Ha M3MEHeHne
Knnmataque

TS.5.1 AganTtaumsa

Bcmaska TS.7. CnocobHocmb K adanmayuu K
MHOXXecmeeHHbIM cmpecc-(hakmopam 8 IHouu

TS. 5.2 B3anmocsAsmn mexay

84

84
85

85

20
90

93

afjanTaymen n cMAardyeHemM nocnenctsum 94

TS. 5.3 OCHOBHbIe yA3BMMOCTU

TS. 5.4 B3rnagbl Ha U3MEHEHne
KnyMmata 1 yCTOMYMBOCTb

TS.6 Ycnexu B 3SHaHNAX
n 6yayuive noTpe6HOCTI
B NccnefoBaHnAx

TS 6.1 Ycnexu B 3HaHUAX

TS 6.2 byaywwme notpebHOCTH
B MCCNefOBaHUAX

97

100

102
102

104



TexHnyeckoe pestome

KpaTKOG n3noxeHne oCHOBHbIX BbiIBOAOB

«[laHHble HabAEHNI Ha BCEX KOHTVHEHTaX 1 B 60/IbLIMHCTBE OKeaHOB NMOKa3blBaloT, YTO Ha MHOTMe
€CTeCTBEHHbIE CUCTEMbI BJIMAIOT PErMoHasibHble M3MEHEeHUsA KirMaTta, OCOBEHHO MOoBbILeHWe
Temneparypbl.

[mo6anbHasn oueHKa AaHHbIX ¢ 1970 roga nokasana, uto, BEPOATHO, aHTPOMNMOreHHoe nortenneHne
OKa3ano owyTmmoe BiinAHne Ha MHOrne ¢M3I/ILIECKI/Ie 1 61osiornyeckmne CMCTembl.

HPOFIBJ'IFHOTCFI nnapyrme nocnencTtenA permoHasibHbIX MN3MEHEeHUI KNmaTa AnA eCTeCTBEHHOM cpenbl
n cpegbl 06UTaHMA YenoBeKa, XOTS MHOIME 13 HUX Pacno3HaTb CNIOXKHO BCNeAcTB/e agantaunm m
HeKJNTMMaTnvecKmnx d)aKTOpOB.

Ceivyac ecTb 6Gonee KOHKpeTHas WHPOPMaLMA MO LWMPOKOMY KPyry CUCTEM U CEKTOPOB O
XapakTtepe OyayLyx NOCNeACTBUIA, B TOM UMC/ie B HEKOTOPbIX 06/1aCTAX, B MPeAblayLiMX OLeHKax He
OXBaYeHHbIX.

Celuyac ecTb 6onee KOHKpeTHas MHGOPMaLMA B pa3pese PerMoHoB Mypa O XapakTepe ByayLimx
NOCNeACTBUIA, B TOM UIC/IE MO HEKOTOPbIM MeCTaM, He OXBAaUEHHbIX B NPeblAyLLNX OLieHKax.

MopAAOK BENVMUMHBI MOCNEACTBUIA Cenyac MOXKHO OLEHUTb 6osiee METOAMUYHO Af1A Lenoro paaa
BO3MOHbIX MOBbILIEHWI F106anbHON CpeaHer TeMnepaTypbl.

Becbma BEPOATHO,YTONOCNEACTBUANIMEHEHNAYACTOTbINCUITBbISKCTPEMAJIbHBIXMETEOPOJTIOTNYECKUX,
KNMMaTUyeCKnx N CBA3aHHbIX C NOBbILLEHNEM YPOBHA MOPA ABNEHUN 6yJJ,yT N3MEHATbCA.

HekoTopble KpynHoMacwTabHble KnMmaTuyeckre ABNIEHWA MOTEHLUMaNbHO MOTYT MMEeTb OYeHb
cepbe3Hble NocneacTeus, ocobeHHo nocne XXI Beka.

MocneacTBus M3MEHEeHWsA Knvmata OyayT BapbMpOBAaTbCs B PErMOHasibHOM pa3pese, OAHAKO B
COBOKYMHOCTW U C NPUBEAEHNEM K HACTOALEMY BPEMEHMN OHW, BECbMa BEPOATHO, MOBAMAIOT Ha
uncTble rofoBble 3aTpaThl, KOTOpble ByayT CO BPEMEHEM YBEMUYMBATLCA MO Mepe MOoBbIWEeHUs
rno6asibHoOl TeMnepaTypbl.

B HacToAwee BpemMA nponcxognT onpeaeneHHada agantayna K Ha6mop,aemomy n npoeynpyemomy
6yp,yu4emy M3MEHEHUIO KNMaTa, HO B OrpaHNY€HHbIX MacLluTabax.

AganTauma 6y,qu HEO6XO,D,I/1Ma ONA pearnpoBaHMA Ha NOoCneacTBMA MoTenieHnAa, KOTopoe yxKe
Hen3beXxHo 13-3a Bbl6pOCOB B npoLliom.

Ectb LLII/IpOKI/II;I CNeKTP BapuaHTOB afanTtauynmn, ogHaKo AJs1iA YMeHbLUEHNA YA3BMMOCTU K 6y,D,yLLI,EMy
N3MEHEHNIO KNnhMaTa HEO6XO,D,I/IMa 6onee BCECTOPOHHAA afjanTaunAa, 4yem cenyvac. Cyl.l.l,eCTByPOT
nperpagbl, npenenbl 1 3aTpaTtbl, HO MNOJIHOIO NOHMMaHNA NX HET.

YA3BMMOCTb K U3MEHEHMIO KNTMaTa MOXeT ycyr)/6J'IF|TbCH NPUCYTCTBUEM PYTrNX CTPECCOB.
By,qyu.l,aﬂ YA3BUMOCTb 3aBUCUT HE TOJIbKO OT M3MEHEHWA KNMaTa, HO 1 OT NYyTU Pa3BUTKUA.

YcTtonumsoe pPa3BnTNE MOXET CHU3UTb YA3BUMOCTb K U3MEHEHUIO KNnrMaTa, OAHaKO U3MeHeHue
KNrMaTa MOXET CTaTb NPenATCTBMEM K NPOABUXKEHUIO roCynapcTB No nyTn yCTOVIHVIBOI'O Pa3BUTUA.

MHormnx nocnegcTBMii MOXHO n3bexxaTb, MHOrme nocnencTBMA MOXXHO YMEHbLUNTb U 3aTOPMO3UTb
nyTem CMAr4eHus.

I'IopTd)enb Mep no agantTaunn N CMArYeHuUIO NnocneacTBUN MOXKET CHU3NUTb PUCKKN, CBA3aHHbIE C
N3MeHeHNEM KlinMmaTa.
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TS.1. Cdepa, nogxon n metoanka

oueHkun Pabouen rpynnoi Il

Pemienne o moxroroBke YerBeproro noxiaza 00
ounenkax (/104) Owbuto mpuHATO Ha 19-M 3acenanum
MeXnpaBUTEIbCTBEHHOW — TPYIIBI  JKCIEPTOB 10

n3menenunto knumata (MI'OUK) B anpene 2002 roaa.

Joxman Paboueit rpynmbl 11 comepxuT ABaanarh IiaB.
OcHoBHBIe TT1aBHI (3-16) KacatoTcst OyIyIIHX TOCIIEACTBUI
W3MEHECHHs KIUMaTa JJs CEKTOPOB W PETHOHOB,
MOTCHIIMANA AIaNTalliy U BIUASHUS HA YCTOHYUBOCTH. B
maBe | paccMaTpUBarOTCs HAOMIOMACMBIC U3MCHCHUS, a B
IJ1aBe 2 —HOBBIE METOJIOJIOTHH U OTIPE/IEICHHUE TApaMETPOB
OyIyImuX YCIOBHA.
peakmusi Ha MOCIeAcTBUSA B (opme amamraruu (T71aBa
17), B3aMMOCBS3M MEXKIy ananTanueil M CMITYCHHEM
MoCIeICTBUH (T1aBa 18), OCHOBHBIC YSI3BUMOCTH U PUCKU
(TnaBa 19) 1, HaKOHEII, IEPCIICKTHBBI U3MCHECHUS KITMMaTa
u ycToitunBocTH (maBa 20).

B mmaBax 17-20 omeHuBaercs

Yetsepras orieHka Paboueii rpynmsl 11, kak 1 Bce ToKmazs!
MIDUK, momroroBneHa TOCPEACTBOM  OTKPBITOTO
Ipolecca ¢ 3KCHEepPTHOH OrleHKoH. OHa OCHOBBIBAaeTCS Ha
MpebIIYIINX OLIEHKAX U ClienuaibHbIX Jokaaaax MI DK
1 BKJIIOYAET PE3YIITAThl IPOBEACHHBIX 32 [OCIIEAHNUE IISITh
JIET WCCIICIOBAaHUN TOCIEACTBUHA H3MEHEHHUS KINMATa,
aJanTanyuy U ysa3BUMOCTH. Kaxkas riiaBa mpencTaBiseT
co0oii cOaTaHCHPOBAHHYIO OIICHKY JIUTEPATYPHI, KOTOpast
nosiBuitack nociie Tpersero gokiana o6 ouenkax (TO)!,
B TOM YHCJI€ JIUTEPATYpbl HE Ha aHIIIMICKOM SI3BIKE U, T/IC
1e7eco00pasHo, «Cepoi» TUTEpaTyphI2.

Ilenp naHHOM OIGHKM — OMMCATh TEKyLIUE 3HAHUA O
MOCTIEICTBUSAX HM3MEHEHHs KIMMaTa, o0 ajanTaiud M
YS3BUMOCTH. B 4acTHOCTH, OIEHKa NPHU3BaHA OTBETHUTh
Ha IISITh BOIIPOCOB:

* KakoBbI TCKYIIUC 3HAHUA O MOCICACTBUAX U3MCHCHUA

KIIUMaTa, KOTOphle MOXKHO HaOImomark cedvac?
(ocBemaercss B pazmene TS.2  «Texnuueckoro
pe3rome»)

* Kakue HOBbIE CLIEHapUM M METOIbl HMCCIEAOBaHUMN
MPHUBETH K COBEPIICHCTBOBAHHWIO 3HAHWU IIOCIE
Tpetbeii oneHku? (ocBemniaercs B pasaene TS.3)

1 McCarthy, J.J., O.F. Canziani, N.A. Leary, D.J. Dokken and K.S. White, Eds., 2001:
Climate Change 2001: Impacts, Adaptation, and Vulnerability. Contribution of
Working Group Il to the Third Assessment Report of the Intergovernmental Panel
on Climate Change.Cambridge University Press, Cambridge, UK, 1032 pp.

2 «Cepas» nuTepaTypa onpeaenseTca Kak nurepaTtypa, HeJoCTyrnHas no
TPaAVLMOHHbBIM KaHanamM KOMMEepUecKux U3JaHui, Takas Kak pabouvie
AOKYMEHTbI, NpaBUTE/IbCTBEHHbIE AOKNAAbl 1 TE3UCbI, AOCTYN K KOTOPbIM B CUNy
BbILLEUN3SIOKEHHOIO MOXET 6bITh 3aTpygHeH.

» KaxoBwl Tekymmue 3HaHMA O OyZyIIMX IMOCIIEACTBUAX
M3MEHEHHMs KITMMaTa JUIsl pa3HbIX CEKTOPOB M PETHOHOB?
(ocBemraercs B pa3zuene TS.4)

* KakoBbI TEKYIUC 3HaHUA 00
BSaHMOﬂCﬁCTBHH MCKAY aI[aHTaHHeﬁ n CMATYCHUEM
HOCHCZ[CTBI/Iﬁ, OCHOBHBIX  YA3BUMOCTAX W  POJIHU
yCTOfI'—IPIBOI‘O pa3dBUTHA B KOHTCKCTC W3MCHCHUS

knmuMmara? (ocsemiaercs B pazaene TS.5)

aJlanTalnH,

+ Kakue cymiecTByIoT mpoGesbl B TEKYIIUX 3HAHUSIX H
KaK JIy4YIlie BCEro MX MOXHO 3aMOJHUTH? (OCBEIIaeTCsI
B paszzene TS.6)

VYV kaxnod wu3 ABaguatu maB  YeTBepTroil OLEHKH
PaGoueit BEYIITUX
aBTOPA-KOOPJIMHATOpPA, WIECTh BEAYIIUX AaBTOPOB H
JIBA pEIAKTOpa-peleH3eHTa. ABTOPCKMH  KOJJIEKTHB
U PENaKTOPBI-PEIIEH3CHTHl ObUTM Ha3HauYeHbl bropo
MI'DUK no pexoMeHaanuu compencenareneii U BHILE-
npezacenarenei Padoueit rpynmsl 1. OHu oTOMpamuce u3
IPYIIIBI BBIIBUHYTHIX 3KCIEPTOB IMTyTEM KOHCYJBTAIMH 3
MEXyHaPOJHBIM COOOIIECTBOM YYEHBIX, PabOTAIOLIUX
B 9TOM OTpacid, ¢ Y4eTOM KBaTU(PHUKAIMA U OIIBITA.
B obmem B YerBeptoii omenke PabGoueit rpymmer 11
ydacTBOBaiM 48 BEAyIIMX aBTOPOB-KOOPIUHATOPOB, 125
BEJYIIUX aBTOPOB U 45 penakropoB-pereH3eHToB u3 70
ctpas. Kpome Toro, mpusniekanuch 183 comeiicTByronmx
aBTopa 1 910 3KCTIepTOB-PEIICH3EHTOB.

rpynnsl II — MuHUMyM 1Ba

3amaga «TeXHHYECKOro pe3foMe» - OCBETUTHh Hamboiee
Ba)XKHBIC HaydHBIe acmekThl Bcelt Omenkn Paboueit
rpymnsl 1. TIpeBpamenne 800 crpanun nHpOpMannu
B 50 TpeOyeT 3HAYMTEIBHBIX COKpAIEHWH; B CHIY
9TOr0 Kaxkaoe 3asBieHHE B «TeXHHUECKOM pe3roMe»
COIIPOBOKAAETCS yKa3aHWEM HMCTOUHHMKA B OLieHKe, 4TO
MO3BOJSIET UHTATENI0 H3yYnTh HMHpOpMaImio Oomee
nospo6Ho. MHpopManus 00 HCTOUHUKAX TaeTCsl B TEKCTE
B KBaJpaTHBIX ckoOKax (cM. BctaBky TS.1). Mudopmarys
0 HEOIPEIEICHHOCTIX NPUBOIUTCS B KPYIVIBIX CKOOKax
(ompeneneHuss HEONpeNeNeHHOCTe JaHbl BO BCTaBKE
TS.2). OcHOBHBIE TEPMHHBI OIpENETIeHbl BO BCTaBKE
TS.3.

TS.2 TeKylwme 3HaHMA O
Habngaembix NOCNeaAcTBNAX

AnA ecteCTBeHHbIX U
ynpaBnaemMbix cucremstion

DaHHble Ha6n|o,quvu7| Ha BCe€X KOHTUHEHTaX n B
6ONbLINHCTBE OKEaHOB MOKA3bIBaloOT, YTO HA MHOrMe
ecTeCTBeHHble CUCTemMbl BJIMAKOT pPernoHalibHble
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BctaBka TS.2. YKazaHMe NCTOYHMNKOB B «[eXHNYECKOM pe3tome»

Hanpumep, nctounuk [3.3.2] o6o3Havaet nogpasgen 2 pasgena 3 rnasbl 3. B ykazaHUAX ICTOYHMKOB MCMONb3YOTCA
cnepytowe o603HaueHns: F = «prucyHok», T = «tabnuuar, B = «<BcTaBKa», ES = «Pabouee pestome».

Ccbinku Ha YeTBepTyto oueHKy Pabouei rpynnbl | gatotcs, Hanpumep, Kak [WGI AR4 SPM], uto o3Hauaet «Pe3tome
INnA nonuTrKoB» YeTBepToro aoknaaa ob ouexke Pabouen rpynnbl |, [WGI AR4 10.3.2], uTo 03HavaeT nofpasaen
10.3.2 rnaBbl 10 aToro foknaga, unu [WGI AR4 Chapter 10], uTo 03HauyaeT ccbiniky Ha BCto rnaBy 10. Tam, rae UCTOUYHMK
yKa3blBaeT Ha yeTBepTble AoKnaabl 1 Pabouein rpynnbl |, n Pabouen rpynnbl |, CCbiNKM pa3penanTca TOYKON C
3anaTon, Hanpumep, [WGI AR4 10.2.1; 2.1.4]. Ccbinku Ha maTtepuanbl Paboyeri rpynnbi [l TpaKTyloTCA TOYHO TaK Xe.

BctaBka TS.2. TpakTOBKa HeonpegeneHHocTeln B YeTBepTon oLeHKe Pabouer rpynnbi Il

CoBOKYMHOCTb TEPMM1HOB, OMUCHIBAOLLNX HEOMPeAeneHHOCTM B CYLLEeCTBYIOLNX 3HAHUAX, ABNAETCA 00 el AN Bcex
yacten YetsepTon oueHkn MUK n ocHoBbiBaeTca Ha «PykoBogALmMx NpuHUMNax BeayLmnx aBTopos YeTsepTtoro
poknaga MUK o6 oueHKax No TpakToBKe HeonpeaeneHHoCTel» , onybnukosaHHbix MWK B nione 2005 r

OnucaHmne cTeneHn f4OCTOBEPHOCTU

ABTOpPbI NPYCBOWNN CTEMEHb JOCTOBEPHOCTN OCHOBHbBIM MOJIOKEHUAM «TEXHMUECKOTO pe3tome»! Ha OCHOBE CBOEeN
OLIEHKM CYLLECTBYIOLMX 3HAHWI, C yY4ETOM OBLUMPHOro 06bema NUTEPATYPbI U SKCMEPTHBIX OLIEHOK, ClIeAyoLmnm
ob6pasom:

TepmuHonoaus CmeneHb 0ocmogepHOCMU 8 NpaguIbHOCMU
OueHb BbICOKas CTeneHb JOCTOBEPHOCTU MwuH1mym 9 waHcos 13 10

Bbicokas cTeneHb JOCTOBEPHOCTY Okono 8 waHcoB 13 10

CpefHAs cTeneHb JOCTOBEPHOCTU Okono 5 waHcoB 13 10

Hun3kan cteneHb JOCTOBEPHOCTY Okono 2 waHcoB 13 10

OyeHb HM3KaA CTeneHb JOCTOBEPHOCTY MeHbuwe 1 waHcans 10

OnucaHne BEpOATHOCTU

BeposATHOCTb O3HAYaeT BEPOATHOCTHYIO OLEHKY HACTYMIEHUA B MPOLIOM WU B GyayliemMm HEKOTOPOro YeTKo
ONpPEeAENIEHHOro NCX0AA M MOXET OCHOBbLIBATbCA HAa KOJNIMUECTBEHHOM aHanv3e Wiy Ha ONpeAeneHnn MHEHW
3KCnepToB. B «TexHMueckom pesiome», KOrda aBTOPbl OLEHVBAIOT BEPOSATHOCTb OMPEefENEHHbIX WCXOAOB,
UCNONb3YITCA Crefyolne 3HaueHns:

TepmuHonozus BepoamHocms HacmynneHus/ucxooa
MNpakTnueckn onpeneneHHo BepoATHocTb HacTynneHua > 99%
Becbma BepoATHO BepoaTtHocTb o1 90 g0 99%
BepoaTHo BepoaTHoCTb 0T 66 A0 90%

MouTn TaK e BEPOATHO, Kak N HET BepoaTtHocTb 0T 33 fo 66%
ManoBepoATHO BepoaTtHocTtb 0T 10 fo 33%

Becbma manoBepoAaTHO BepoaTtHoctb 0T 1 o 10%
WcknounTenbHO ManoBepoATHO BepoaTtHocTb < 1%

1 Cm. http://www.ipcc.ch/activity/uncertaintyguidancenote.pdf
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BctaBka TS.3. OnpepeneHna OCHOBHbIX TE@PMNHOB

W3meHeHue knumama B TepMuHoOnormnmn MUK o3HauaeT nioboe n3meHeHve KnrmaTa BO BpemMeHu, Kak Bcneacrteme
€CTECTBEHHOW M3MEHUYNBOCTH, nmbo B pe3ynbrate OEATEJIbHOCTU 4YeJIOBEKa. 310 onpegeneHne oTanmvyaeTca oT
NMPUHATOIO B PamouHon KOHBEHU NN OOH 06 n3meHeHUn KNMaTa, rae udmMeHeHue Kiiumama onpenenAaeTca Kak
N3MEHEeHNE, KOTopoe NMpAMO 1IN KOCBEHHO 06YCJ'IOBJ16HO AeATe/IbHOCTbIO YeJioBeKa, Bbl3bIBaIOU.leVI N3IMeHEeHNA
B COCTaBe rnobanbHom aTMOC(I)epr, N HaKnafblBaeTCA Ha eCTeCTBEHHblIe KonebaHus KNnnMarta, Ha6J1}OAaEMbIe Ha
NPOTAXEHNN CONOCTAaBUMbIX MEPNOJOB BPEMEHN.

Aaanmauw? — 3TO I'IpVICI'IOC36J1I/IBaHVIe €CTeCTBEHHbIX UM 4yenoBevyeCknx CUCtem B OTBET Ha q)aKTI/ILIECKI/Ie
nnn oXxunpaemble KnnMmMatunyeckme CTrmysbl Ui X nocneancTtBmAa, KOTOpOoe CMArdyaert yu4ep6 nnn ncnonb3yet
6J'IaFOI'IpVIF|TH blé BO3SMOXXHOCTW.

Ya38umocme — 3TO cTeneHb, B KOTOpOI7I CcncTtemMa noaBepKeHa He6naronpvaHomy BO3,EI,EIZCTBI/HO B pe3ynbraTte
N3MEHEHUs KvmaTa Wi HecrnocobHa NPOTUBOCTOATb 3TUM M3MEHEHUAM, BKNOYaA N3MEHUYMBOCTb KMMaTa U
SKCTpeMalibHble ABNEHUA. YA3BMMOCTb 3aBUCUT OT XapakTepa, nopAaaka BeNMUYUHbI U CKOPOCTN USMEHEHMA KNMaTta
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n KOHe6aHVIIh, KOTOpPbIM NoABepraeTca CMctemMa, ee YyBCTBUTENIbHOCTU U CNocobHOCTM K afjantayunn.

N3MEHEHNA KAMmaTta, OCOOEHHO MOBbiWEHne
TemnepaTtypbl (C OYeHb BbICOKOIl  CTeMeHblo
poctoeepHocTn). nobGanbHasA oOLEHKa [HdaHHbIX C

1970 roga nokasana, YTo, BEpOATHO, aHTPOMNoOreHHoe
noTenseHne oka3asno olWyTMOe BIUAHNE Ha MHOTUe
dusnuyeckmne n 6ronornyeckne cUcTembl.

B Tpetbeit ouenke Paboueir rpynmsr [ MIDUK Obin
ycTaHOBJIeH (DakT TOro, YTO HEJAaBHHE PErHMOHAIbHBIC
KITIMaTa,
TEMIepaTypel, YyXKe¢ TOBIMSUIM Ha (U3NYECKHEe U
ouonornyeckue cucremsl [1.1.1]3. B UerBeproii onenke
[IPOaHAIM3UPOBAHBI UCCIIEJOBAHUS, IPOBEACHHBIE MOCIIE

HU3MCHCHUA 0COOCHHO ITOBBIIICHUEC

Tperbell OLEHKHU, KOTOPBIE JEMOHCTPUPYIOT U3MEHEHHUS
B (pu3uuecKkux, OHOIOTHYCCKUX U
cucreMax, TaBHBIM oOpasom 3a 1970-2005 romsl, B
OTHOIICHUN KJINMATUYCCKUX (PaKTOPOB, M OOHAPYKCHEI
Oonee yOeTUTETBHBIC KOMMYCCTBCHHBIC TOKA3aTeIbCTBA
[1.3, 1.4]. OcHOBHOM aKIEHT CAeNaH Ha IIOOATbHBIX U
PETHOHAIBHBIX HM3MCHCHHSIX TMPHU3EMHON TeMIeparyphbl

[1.2].

YCJIOBCUYCCKHUX

Or1eHKa TaHHBIX HAONIONAEMbIX M3MEHEHUH, CBSI3aHHBIX
C W3MCHEHHEM KJIMMaTa, 3aTpyAHEHa TeM, 4YTO Ha
HaOJIIOTaeMyI0 PEaKIHI0 CHUCTEM M CEKTOPOB BIHSIOT
MHOTHUe Jipyrue $paxropsl. Hexnmmarnueckue ABHKYIIUE
CHJIBI MOTYT BJMATH Ha CHCTEMBI M CEKTOpa MHpsSMO U
(unK) KOCBeHHO uepe3 uX (PQPEeKThl Ha KIMMaTHUECKUE
(baxTopbl, TaKWe KaK OTPaKCHHAs COJNHEYHAsl paanuarus
u ucnapenue [1.2.1]. Cpenu BayKHBIX HEKITMMATHICCKUX
(akTopoB —
BKJIFOYasi M3MEHEHMs B 3€MJICHIOJIb30BAaHUM (Hampumep,

COIIMAJIbHO-DKOHOMHUYCCKHUE TPOLCCCHI,

IPagoCTPOUTENHCTBO HA CETTbCKOX03IHCTBEHHBIX 36MJISIX ),

3 Cm. BcTaBky TS.1.

W3MCHEHHST B PacTUTEIFHOM MOKpPOBE (Hampumep,
Jierpajiaysi YKOCUCTEM), TEXHOJIOTMYECKUE M3MEHEHHs,
3arps3HEHUe U MHBa3UBHbIC BubI [1.2.1].

3a mociegHHe TATH JIET HAKOMMIOCHh TOpasfo OojbIie
(aKTOB, TOKA3BIBAIOIINX, YTO BEINICONTMCAHHbIE (P (HeKThI
CBSI3aHBI C AHTPOIIOTCHHBIM KOMIIOHCHTOM ITOTCIUICHUS
4. EcTb TpU COBOKYIHOCTH (DaKTOB, KOTOpBIE, BMECTE
B3SITHIC, IOATBEPKAAIOT 3TOT BBIBOI (CM. BcTaBKy TS.4).

1. ITpoBeneHO HECKOIBKO UCCIIEA0OBAHUN, KOTOPBIE CBA3AIIN
PCAKIHIO HEKOTOPHIX (PH3HUUYCCKUX U OMOIOTMYCCKUX
CHCTEM C aHTPOIIOTEHHBIM KOMIIOHEHTOM HOTEIUICHHS,
CpaBHMB HaOJIIOIaEMBbIE TPEH/IBI C MOJICITUPYEMbIMH, B
KOTOPBIX €CTECTBEHHBIE U aHTPOIIOT€HHBIE BO3AEHCTBUS
YeTKO pasnenensl [1.4].

2. Habnromaemple U3MEHEHUSI BO MHOTHX (DU3MYECKUX M
OHMOIOTYECKHIX CHCTEMaX COOTBETCTBYIOTIIOTEIICHUIO
Ha 3eMHOM Inape. bonemmHcTBo (cBBIILE 89% 13 Gonee
9000 KOMIUIEKTOB MAaHHBIX, TOYKH cOOpa KOTOPBIX
nokasaHbl Ha puc. TS.1) U3MeHeHni B 3THX cucTemMax
MIPOUCXOIUT UMEHHO B TOM HAIpaBIEHUH, KOTOPOTO
MOKHO O)KHMJIATh KaK peakIio Ha rnotereHue [ 1.4].

3. I'moGanpHBIE CHHTE3 HCCIEIOBAHUM, MPOBEICHHBII
B naHHOM OueHke, yOeIWTENFHO IEeMOHCTPHUPYET:
BECbMa MAaJOBEPOATHOS, 4YTO IMPOCTPAHCTBEHHAsS
COIVIACOBAaHHOCTh MEXJly PETHOHAMH 3HAUYUTEIBHOTO
PETHOHAIIBHOTO TIOTEIUICHHS TI0 BCEMY 3eMHOMY IIapy
U MCCTaMU 3HAYUTCIIbHBIX HaGﬂlOJIaeMI)IX U3MCHCHUM
BO MHOTI'MX CUCTEMAX, COOTBETCTBYIONIUX IMMOTCIIJIICHUIO,
o0ycioBieHa
M3MEHYMBOCTBIO TEMIICPAaTyphl HJIM €CTeCTBEHHOU

4 Motennexue 3a nocneaHve 50 neT B KOHTUHEHTaNbHOM MacluTabe 06bACHAETCA
aHTponoreHHbiMu 3bdektamu [WGI AR4 SPM].
5 Cm. BcTaBKy TS.2.

HUCKIIIOUUTECIIEHO €CTEeCTBEHHOU
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U3MEHUYUBOCTBIO cUCTEM [1.4].

UYto Kacaetrca ¢usmuyeckux cucrem, (i) nameHeHue
KnyMmara BNUAeT Ha eCTeCTBEHHbIe M aHTPOMOreHHble
cncTemMbl B 0611acTAX CHera, ibga U Mep3/1oro rpyHTa,
n (ii) ceyac ecTb poKasaTenbCTBAa BAUSAHNA HA
rMaponoruio 1 BogHble pecypcbl, 6eperoBbie 30HbI 1
OKeaHbl.

I'naBHBIC JOKa3arcJibCTBa B o6nacmx,

CHEIoM, JIbJIOM U MCP3JIBIM I'PYHTOM — HECTAOMIILHOCTH

TOKPBITBIX

MTOYBHI B paifoHaX BEYHON MEP3JIOTHI U TOPHBIC JIABHHEI,
YMEHBIIEHNUE A0 CTYHBIX JUIAIOE300K JHEN 10 3aMEP3 UM
JoporaM  ApKTHKHM; paclIMpEHUE U YBEJIMYECHHE
KOJIYECTBA JICITHUKOBBIX 03€p, JCCTaOMIN3AIis MOPEH,
CIAEPKUBAIOIIMX 3TU O03€pa, M IOBBIIIEHHE pHUCKA
MIPOPHIBHBIX TAaBOJKOB; H3MEHEHHS B DKOCHCTEMax
ADPKTHKH 1 AHTapKTHYECKOTO MOJIyOCTPOBA, B TOM YHCIIE
B OMOMaxX MOPCKOTO JIb/Ia, @ TAK)KE Y XUIITHUKOB, CTOSTITNX
Ha BBICILIMX CTyNEHbKaxX LENU IUTaHMs; OIpaHUYECHHE
TOPHBIX BUJIOB CIIOPTA Ha MaJIbIX BHICOTAX B albIIMHCKUX
30HaxX (BBICOKasl CTeneHb qoctoBepHocTH) [1.3.1] 6. Dt
M3MEHEHHMsI COBIAJIAIOT C OOLIMPHBIMU CBHETEILCTBAMHU
TOT0, YTO apKTUYECKUH MOPCKOW Jell, IPECHOBOIHBIN
nen, Imenb(QOBbIe JENHUKH, |PEHIaHICKUN JIeTOBBIN
LM,
JIEZIOBbIE IANKH, CHEXKHBIM MOKPOB M BEUHAash MEp3JI0Ta
MOJIBEPraloTCsl CYIIECTBEHHOMY TAasHUIO B OTBET Ha
obanpHOE MOTEIUIeHHEe (OueHb BBICOKAas CTENEHb

nocroseproct) [WGI AR4 Chapter 4].

aIpIIUHCKHAE | AHTAPKTUYCCKUE JICAHUKU U

[Tonmy4yenHble HeTaBHO (AKTHI B OONACTH THIPOIOTUU U
BOIHBIX PECYpPCOB MOKA3BIBAIOT, YTO BECEHHHUU TTHKOBBIH
pacxon HACTymaeT paHbIIe Ha TeX PeKaxX, Ha KOTOpBIC
BJIMSICT TastHUE JIbJ]a; KPOME TOTO, €CTh CBHICTEIbCTBA
YCHJICHHOTO TasHHS JICTHUKOB B TPOITMYCCKUX AHIaX U
B Anbrnax. O3epa U peKkH 1Mo BCEMY MHPY HarpeBaroTCs,
YTO BIHSCT HA TEIUIOBYIO CTPYKTYPY M Kau€CTBO BOBI
(BBICOKAS CTETeHb TocToBepHOCTH) [1.3.2].

[loBbImeHne ypOBHS MOpsi M pa3BUTHE JICSTEIBHOCTH
YeJIOBEeKa, BMECTE B3SThIE, CIIOCOOCTBYIOT YMEHBIICHHIO
IUIOIIAN TMPUOPEIKHBIX BOMHO-OOJIOTHBIX YrOAWH U
MaHIPOBBIX OOJIOT, a TaKkXKe yBEJIMYCHHUIO yiiepba OT
3aTOIUICHUSI MHOTHX TPHOPEXKHBIX PAWOHOB (CpemHsst
CTeTeHb focToBepHOCTH) [1.3.3.2].

K HacTosillemy BpemeHM Hakonunocb Gosnblue
¢akTOoB, Ha OCHOBaHWUM HabnwAeHUN 3a Oonee
IUMPOKMM AMaMNa3oHOM BUAOB U coOOWeCTB B
3eMHbIX JKOCMCTEeMaX, Hexenu coobuwanocb B
TpeTbell oueHKe, 0 TOM, UTO HefjlaBHee noTenseHne
y>Ke OKasblBaeT CU/IbHOE BJIMAHNE Ha eCTeCTBEHHble

6 Cm. BCTaBKy TS.2.

6uonornyeckne cucrembl. Ectb o6wmpHblE HOBblE
CcBUJeTenbCcTBa, CBA3bIBaOWME M3MEHeHus B
MOPCKUX 1 MPECHOBOAHbIX CUCTEMAX C NOTeNnsIeHNeM.
3TN AaHHble NOKa3biBaloT, YTO 1 Ha 3eMHble, 1 Ha
MOpCKMNe Ouosiornyeckne CUCTeMbl CUIbHO BAUAET
Habniogaemoe B nocnefHee Bpems notenneHue.

HUCCIIeI0OBaHMI
KJIAMaTa Ha

OOJIBIIMHCTBO
BIIMSIHUS

[Tonasnstoee
peruoHaIbLHOTO Ha3eMHbIE
BHJIbI JIEMOHCTPUPYET COIVIACOBAHHYIO PEAKIUI0 Ha
TEHACHIINN TOTETUICHHUS, BKJIIOYAas CABHTH apeajoB
¢oper 1 (hayHBI K MMONFOCAM M TI0 BEpTUKaNU. Peakius
Ha3eMHbIX BUJOB Ha MOTEIUIEHNE B CEBEPHOM MOy ILIAPUU
yOenUTeIIbHO JIOKyMEHTaJIbHO MIOJITBEPKIAETCSI
U3MCHCHUSMH B TpapuKe BETCTAMOHHBIX IEPHOIOB
(T.e. (heHOMOrMYECKUMHU U3MEHEHHSIMH ), 0COOCHHO OoJiee
paHHUM HACTYIUICHHEM BECEHHHX COOBITHI, MUTpaIUu
1 VIUTMHCHHUEM BeTreTaIlloHHOTo neproaa. CITyTHHKOBBIE
HaOmoneHns ¢ Hadajga 1980-X ToloB MOKa3bIBAIOT, UTO
BO MHOTHX PErHOHaX CYIIECTBYeT TCHICHIMS K Ooliee
paHHEMY «BECEHHEMY pAaCIBETY» PACTUTEILHOCTH ' U
YBEJIIMYCHUIO 00BEMa YHCTOW IEPBUYHON MPOTYKIIMN
BCJIEICTBHE VIUIMHEHHS BETETAIMOHHBIX IIEPHOIOB.
V3MeHeHHsT B YHUCICHHOCTH OIPEICICHHBIX BHUJIOB,
BKIIFOYasi OTPAaHWYCHHBIC JaHHBIE 00 WCYC3HOBCHUU
HEKOTOPBIX MECTHBIX BUJIOB, 2 TAK)KE U3MEHEHHUSI B COCTABE
COOOIIECTB 3a TMOCICIHUEC HECKOIBKO CCITUICTUI
OOBSCHSIOTCS W3MEHEHHEeM KiuMmara (O4YeHb BBICOKas
CTeTeHb JocToBepHOCTH) [1.3.5].

Muorue HaOmonaeMble W3MEHEHHST B (EHOJIOTHH |
pacIpesielleHil MOPCKMX ¥ TPECHOBOJIHBIX BHIOB
CBSI3aHbI C IOBBIIICHHEM TEMIIEPAaTyphl BOJbBI, & TAKKeE
C APYruMH OOYCIIOBJICHHBIMH KIMMaTOM H3MEHEHHSIMH
JIEJISTHOTO TIOKPOBA, COJICHOCTH, COJCPKaHUsI KUCIOpoa
U IUPKYISIIUU. VIMEIOT MECTO CABHIM B apeanax IIo
HaNpaBJIeHUIO K TIOJIOCAM W HM3MEHEHHs B IUIOTHOCTH
BOJIOPOCIICH, TIIAHKTOHA M PHIOBI B BBICOKOIIMPOTHBIX
okeaHax. Hanpumep, 3a uetsipe necarunerus B CeBepHOI
ATIaHTHKE IJTAHKTOH CMECTHIICA K ToJTIocy Ha 10° IupoThI
(oxo0 1000xMm). iMeeTTakKeMeCTO3apeTUCTPHUPOBAHHOE
YBEIMUYCHNE TUIOTHOCTH BOAOPOCIEH M 300IUIAaHKTOHA B
03€epax, pacroIOKCHHBIX B BBICOKHX IUPOTaX U BBICOKO
HaJl ypOBHEM MOps, Ooyiee paHHSSI MHUTpanus PHIOBI U
n3MeHeHus apeanioB B pekax [1.3]. Xors umeercst Bce
OoIbIlie CBU/ICTEILCTB BIMSIHUSL M3MEHEHHsI KJIMMara Ha
kopaysioBbie pudBI, auddepeHIHpoBaTh MOCICACTBUSL
CBSI3aHHBIX C KIMUMaTOM CTPECCOB, OOYyCIOBICHHBIX
JIPYTHMH (HampuMep,  Ype3MEepHBIM
TIPOMBICIIOM PEIOBI M 3arpsizHeHnEeM ), TpyaHo. [loromenue
aHTpororeHHoro ymiepoga ¢ 1750 roma mnpuBeno k
TOMY, YTO OKEaH CTaHOBUTCS KHCiee, B yacTHOCTH, pH

7 Vi3mepsaeTca «nprBefeHHbIM Pa3HOCTHbIM UHAEKCOM pacTuTenbHocTuy (MPUP),
KOTOpbIV ABIAGTCA OTHOCUTENbHOW MEPOV KONMYECTBa 3e/1eHO PacTUTENbHOCTN
Ha OCHOBaHUM CMYTHUKOBBIX N306PaKeHUIA.

HCTOYHHUKaAMH
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BctaBka TS.4. CBAa3b NMPUYNH N3MEHEHUA KNTNMaTa C |-|a6mo,qaeMb|M|/| nocnenctenAMn
anAa (I)VI3V|‘-IECKVIX 1 6MoNOrnYecKnx CucTem

6onee cnabas Ha pucyHke cneBa mokasaHbl CBA3U
e R €02/1aco8aH- Mexpy Habniopaemon TemnepaTypon,
K/lMMmaTa C eCcTeCTBEHHbIM HOoCMb Ha6n|0n,aeMbIe 6
Bo3aeiCTBIEM ey HabnogaemMbiMU  MOCNEACTBMAMU  ANiA
ans €CTECTBEHHbIX CMCTEM U TEMMEPATYPON,
eCTeCTBEHHbIX nonyyeHHOW W©3 Mopjenen KaumaTta,
T cmcrem KoTopble UTbIBAIOT TECTBEHHbI
Temnepatypa us mogeneit | 55no bean p YUUTbIBAIOT ~ €CTeCTBEHHDbIE,
KnmMmaTta C aHTPpONOreHHbIMm HOoCmeb AHTPOMOreHHbIE ” KOM6VIHI/IpOBaHHbIe
EOSHEVCIEEM yy eCcTecTBeHHbIe n AHTPOMOreHHbIe
BO3OencTBMA. Hwke onmcaHbl [ABa
6onee cunbHas cnocoba MCMoNib30oBaHUA 3TUX CBA3el
TemnepaTtypa 13 Mogenein | C021Aco8aHHOCMb B MCCNefoBaHUAX MO BbIABNEHUIO U
G GE S ST Habnopaemasn O6BACHEHNIO  MPUYMH  Hablofaemblx
aHTpon. Bo3gencrenem o
T TTTWeir T UM PETf 2 nocnesCcTBuin.

1.cnonb3oBaHne mogenen Knmmarta
B wnccnenoBaHWM  MPUUMHHOW  CBA3M
nyTem pasgeneHns GakTopoB eCTeCTBEHHOMO 1 aHTPOMOreHHOro

BO3AeNCTBMA (NepBas 13 TPeX YNOMAHYTbIX BblLLe COBOKYMHOCTEN §4° @
a
baKTOB) HabniopaemMble BPEMEHHbIE N3MEHEHUA Y KUBOTHBIX U g, | D ecrectaenoe
o W daktnyeckoe
pacTeHUiA CPaBHMBAIOTCA C MU3MEHEHWNAMM 3a 3TU XKe MPOMEXKYTKM %
o o 20
BPEMeH B Hab/lofaemoil 1 B MOAenMpyeMon TemnepaType C o
[53]
y4yeToM (i) TONIbKO eCTECTBEHHOTO KNMMATUYECKOrO BO3LENCTBUS; 510

.o “ eee z
(i) TONbKO @aHTPOMOreHHOro KAMmaTuyeckoro BosgencTeums; (iii) = o
o
i Y X 09 -07 -05 -0.3 -0.1 0.1 0.3 0.5
coyeTaHVA 060X BO3AENCTBUN. - KOG HULINEHTS! KOppEnALUN
Ha pucyHke cnpaBa mnokasaHbl pe3ynbTaTbl WCCNe[OBaHMA, £40
b
B KOTOPOM MCMOMb30OBaHa 3Ta MeTofonorua'. TemnepaTypa ‘= (b) ) SO e,
8:30 o B daktuueckoe

MoZennpoBanach B OTAENbHbIX AYeKax CeTKM, COOTBETCTBYIOLLNX
3aflaHHbIM MYHKTaM WCCNeoBaHNA >KUBOTHBIX WU PacTEHUA ©
BPEMEHHbIM VHTEPBanam UccnefoBaHuA.

CornacoBaHHOCTb (Mo coBnafgeHutio 1 dopme)  Mexay
HabniogaembiMn  (CUHVE CTONBWKKM) W CMOAENMPOBAHHbBIMY 09 07 05 03 -1 01 03 05

n
o
T

KONnyecTBO BWY,
o

o

> KO3pPULIMEHTDI Koppefmumm :
rpapvikamm oKasanacb Camoln Cflaboil Mpu  eCcTeCTBeHHbIX %40
BO3eNCTBUSAX,00/1€€ CUNbHOVNMPYAHTPONOreHHbIXBO3LENCTBUAX °§30 | © Eizggﬁg:ca&oe
N CamMoli CUIIbHOV MPU KOMOVHUPOBaHHbIX BO3AeNCTBUAX. TaKuM g
06pa3om, HabsilogaemMble V3MEHEHVA Y KUBOTHBIX 1 PacTEHW, gzo*
5]
BEPOATHO, COOTBETCTBYIOT U €CTECTBEHHbBIM, U aHTPOMOreHHbIM 240 |
KNMMaTUYECKM BO3AENCTBUAM, YTO JaeT MpAMYK MPUYMNHHO- SO
CcneacTBeHHyto ceasb [F1.7,1.4.2.2]. -0.9 Kégg ¢ML{3§HTbl-23ppegh1umm 03 05

2./icnonb3oBaHMe NPOCTPAHCTBEHHOrO aHaNM3a

70
. AYENKM CO 3HAUMTENbHBIMW NOCNeACTBUAMY, WccnepoBaHme I'IpI/ILII/IHHOIZ cBA3N nytem
60 COrNacyWMMICA C NoTenaeHnem
) NPOCTPAHCTBEHHOIO aHanu3a (TPeTbA 13 YNIOMAHYTbIX
50 L AUENKM CO 3HAUUTENBHBIMW NOCTEACTBUAMY, HE N
COrnacyloLMMIACA C NoTenneHnem BblLLIe COBOKYMHOCTe pakTOB) COCTOUT 13 CeayoLmnx
540 pacnpepenexme Aueek, KOTOPoro CNefoBano 6bl OXMAATL stanos: (i) B MacwTtabe nnaHeTbl onpeaenaoTcs
= 6e3 notennexua .
%30 AYENKM pasmepom 5° X 5° poTbl/[ONroThbl, KOTOpble
§20 LOEMOHCTPUPYIOT 3Ha4yUTeNbHOE nortenneHuve,
noTenaeHne, noxonogaHmne n
e 3HauuTenbHoe noxonopaHue; (i) onpenenAatTca
0 AYENKN pasMepom 5° X 5° raoe Habnwopatotcs
AYeKN co c notenneHuem CO 3HaUNUTENbHbIM
3HaUUTENbHbLIM NOTENNIeHneM C rNOXOJI0fJaHEeM MOXONI0AaHVEM 3HauuTeNbHble NUBMEHEHUA B €CTECTBEHHbBIX CUCTEMaAX,

cornacywoumeca ¢ notenneHuewm; (iii) ctatnctnueckm
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onpepgendeTca creneHb I'IpOCTpaHCTBeHHOVI COracoBaHHOCTN MeXay ABYMA BbIWEYNOMAHYTbIMU Ha6opaM|/|
AYeek. BbIBOﬂ B 3TOMN OuUeHKe COCTOUT B TOM, UYTO NMPOCTPAHCTBEHHAA COMNMacoOBaHHOCTb 3HaYuUTEJIbHa Ha YPOBHE
1%, n Becbma ManoBepPOATHO, YTO OHa Bbi3BaHa MUCKIIOYUTEJIbHO €CTeCTBEHHOWN M3MEHYMBOCTbIO KMMaTa Win

€CTeCTBEHHbIX CNCTEM.

BKyne c gaHHbIMM O 3HaUNTENBHOM aHTPONOreHHOM MoTeneHn 3a nocnegHve 50 neT, ycpegHEHHbIMU MO KaXKgOoMY
KOHTUHEHTY, Kpome AHTapkTuabl [WGI AR42 10 SPM], 5To NoKa3bIBaeT OLLyTMMOE BNUsIHE YerloBeKa Ha 3MeHeHNs

BO MHOTMMX €CTeCTBEHHbIX cucTemax [1.4.2.3].

noHu3mics B cpeanem Ha 0,1 equaunsl [WGI AR4 SPM].
Bwmecre ¢ Tem, mocieacTBUS HAOMIOAAEMOTO OKUCIICHHS
OKeaHa JJIsi MOPCKOW OWocdepsl eme He MOIKPEIICHBI
nokyMeHTanbHo [1.3]. [lorennenue o3ep U pek BIUSAET
HA YHCJICHHOCTh M MPOJAYKTUBHOCTH, COCTAB COOOIICCTB,
(heHOIIOTHI0, pacIipeieIeHIe U MUTPALIMIO IIPECHOBOTHBIX
BHJIOB (BBICOKAs CTETIEHb JOCTOBEpHOCTH) [1.3.4].

BnuAHve pernoHanbHOro NoBbIEHNA TemnepaTypbl
Ha HeKoTopble yMnpapifemMble N aHTPOMNOreHHble
cIcTeMbl paclumpseTca, XoTa ero 6onee TpyaHoO
pasnnumnTb, Yem BINAHNE Ha eCTeCTBEHHbIEe CUCTEMbI,
BCIeACTBME  afjanTauMy W HEKNIMMaTUYeCKnx
dakTopoOB.

OOHapy)XKeHBI TOCTEICTBHS B CEIbCKOXO3SHCTBEHHBIX
M JIeCOX03IiCcTBeHHBIX cucTemax [1.3.6]. C HemaBHUM
MTOTCIUICHUEM CBS3aHBI N3MCHCHHUS B HEKOTOPBIX aCIIEKTaX
CHUCTEMBI 3J10pOBbsi 4yenioBeka [1.3.7]. Apanranuio K
HE/aBHEMY IMOTCIUICHUIO HAUYWHAKOT CHUCTEMATHYCCKH
PETUCTPUPOBATh CTCTEHb

nocroseprocTH) [1.3.9].

JOKYMEHTAIBHO  (CPEIHSS

ITo cpaBHeHHIO ¢ OpyruME (AKTOpaMH HEIaBHEE
NOTEIVICHHE  MMEET  OrPaHHYCHHBIC  MOCICICTBHSA
JUISL CeNbCKOTO M JIECHOTO XO3siiicTBa. Bmecte ¢ Tem,
HAOMIOMACTCsl 3HAYUTENBHBIA Mporpecc B (DEHOJIOTHH
B OTHONICHHM CEIIBCKOTO W JIECHOTO XO3SCTBa Ha
3HAYUTEIbHOW TEPPUTOPHH CEBEPHOTO  IOJYIIAPHs,
OpUYEM C OTPaHMYCHHOH peakKieil pacTeHHEeBOACTBA,
TaKo Kak Ooliee paHHsS MOCaaKa KyJIbTYp BECHOW B
CEBEPHBIX BBICOKUX IIHUPOTaX. YIIHHCHUE BET€TALIHOHHOTO
repuosia crocoOCTBOBAJIO HAOIIOAAEMOMY ITOBBIIICHHIO

MIPOITYKTHUBHOCTH JICCOHACAXKICHUN BO MHOTHX PETHOHAX,
torna kak B CeBepHoli AMepuke u Cpean3eMHOMOPCKOM
Oacceiine 6osee TerIbie U 00JIee CyXHUE YCIOBHS YACTHUHO
00yCIIOBMIIN MTACHNE POTYKTUBHOCTH JIECOHACAKACHUI
1 ydYallleHHWe JICCHBIX MOoXkapoB. M cembckoe, W JeCHOE
XO3SHCTBO YK€ TPOJCMOHCTPUPOBAIHN YSI3BUMOCTh K
MOCIICIHUM TCHICHIIMSAM B BOJHAX TeIIa, 3acyXe U
HaBOJIHEHUSX (CpelHsisl CTeNeHb TOCTOBepHOCTH) [1.3.6].

XOTSTPOBOINIIOCH HEMHOTO UCCIIEI0BAHU T HAOIOIAEMBIX
MOCJICICTBUM Ul 3[0POBBS, CBA3AaHHBIX C HEIABHUM
MOTEIICHUEM, H30BITOYHYI0 CMepTHOCTE B EBponie cBsizaiu
C TIOBBIIICHHEM BEPXHUX HKCTPEMYMOB TEMIIEpaTyphl,
YTO TOTPeOOBANO NPHUHATHS Mep M0 ajJanTanuu.
[MostBisitoTcst AanHble 00 U3MEHEHUSIX B paclpeleCHUH
MIEPEHOCYMKOB HEKOTOPHIX HH(PECKIIMOHHBIX 3a00ICBaHUI
yenmoBeka B panae parionoB Epomsl nu Adpuku. Bomee
paHHee MOSBIICHHE H YBEIIMYCHHE CE30HHOIO KOINYECTBA
QJICPTeHHONW MBUIBIBI MMEIOT MECTO B CpPEIHHX H
BBICOKHMX IIMPOTaxX CEBEPHOrO NONymapus (CpemHsis
creneHb goctoBepHoctH) [1.3.7].

W3MmeHeHns B COLMAIbHO-9KOHOMUUYECKOM AEATEIbHOCTH
U XapaKTepe PeaKklnu 4eJ0BeKa Ha U3MEHEHHE KIIMMara,
BKJIIOYAsl IOTEIIEHUE, TOIBKO HAYMHAIOT CUCTEMAaTHYECKU
perucTpupoBaTbcs  JOKyMEHTalnbHO. B obmactax
CHETa, JIbJa U MEp3JIOr0 IPYHTa PEaKIHs CO CTOPOHBI
KOPEHHBIX T'PYyMI CBsI3aHAa C U3MEHEHUSIMH B XapaKTepe
MUTpaIN{, COCTOSHUH 3710POBBS U apeanax >KUBOTHBIX U
PacTeHuil, OT KOTOPBIX 3aBUCHUT MX KU3HENEATEIbHOCTD U
KyJIbTypHast caMOOBITHOCTS [ 1.3.9]. Peakmus Bapsupyercst
B 3aBHCHMOCTH OT COOOIIIECTBA U TUKTYETCsI KOHKPETHOM

(npooosxxeHue u3 Bcmaeka T5.4)

1 Ha rpaduke nokasaHbl 4acToTbl KO3GONLNEHTOB KOPPeNALMM (CONPAXKEHHOCTI) MEXAY BPEMEHHbIM pacnpeaeneHuem usMeHeHUi B NpusHakax (Hanpumep, 6onee paHHei
Knagkom anu) 145 Buaos n cmoaenupoBaHHon (B cucteme HadCM3) BeceHHell TemnepaTypoii A AYeeK CETKM, B KOTOPbIX U3yyanca Kaxablii Bu (MPOA0MIKEHNE Ha Cieaytolei
CTpaHuue nocne puc. TS.1), B KaXXOoM NMyHKTe, a BCé OHU HaXoAATCA B CEBEPHOM nonyLapun, UsmeHeHne nprusHaka CpaBHMBaeTCA CO CMO,quI/IpOBaHHOVI TeMHepaTypoM,
KOTOpble 3aBUCAT OT: (a) eCTECTBEHHbIX BO34eiCTBUI (p030Bble CTON6KKN); (6) aHTPOMOreHHbIX (T.e. YeNOBEUECKINX) BO3AENCTBII (OpaHXeBble CTONOMKN); (B) KOMOMHUPOBAHHbIX
€CTeCTBEHHbIX M aHTPOMOreHHbIX BO3,E[SI7ICTBI/II7I ()KeJ'ITbIe CTOJ'I6I/IKI/I). Kpome TOro, Ha KaXAom rpa<|>|/|Ke CUHUMU CTONBMKAaMM NMOKa3aHbl YacToTbl K03¢¢I/ILWI6HTOB Koppenauun
Mexay GaKTUyecKo TemnepaTypo, 3aperncTpPUPOBAHHON B KaXAOM NCCNEA0BaHUM, Vi U3MEHEHWAMY NPY3HAKOB 83 BUAOB, €ANHCTBEHHDIX U3 TeX 145, y KOTOPbIX 6biAn
3aperncTpupoBaHbl JloKallbHble TeMnepaTypHble TpeHAbl. B CpefiHeM KONNYeCTBO J1eT, B TeYeHne KOTOPbIX N3y4anucb BUAbl, COCTaBNANO 28,' 3a HayasIbHbIN 1 KOHEYHbIN rogbl B
cpepHem 6panuch 1960 1 1998. CnepyeT OTMETUTb, YTO COMNACOBAHHOCTL (a) MeX/y eCTECTBEHHbIM U daKTUUecKnm BosaencTemamn cnabee (K=60,16, p>0.05), yem (b) mexay
aHTpornoreHHbIM 1 pakTudecknm (K=35,15, p>0.05), KoTopas, B CBOI0 ouepefb, cabee, YeM (C) COrNacoBaHHOCTb MeXAY KOMOUHVPOBaHHBIM 1 paKTUYECKM BO3AENCTBUAMM
(K=3,65, p<0.01). BmecTe B3aTble, 3T rpadUKM NOKa3bIBaIOT, YTO YMEPEHHAA YaCTb NOBbILIEHUA PErMoHanbHO TeMMnepaTypbl, Ha KOTOPOE pearnpytoT BUAbI, MOXET ObiTb
06bACHeHa BO3/IeICTBMEM YeNoBeKa, YTO, CNlefloBaTeNbHO, MOKa3biBaeT COBMECTHOE 06bACHEHe NPUYnH (cm. rnasy 1).

2 |PCC, 2007: Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change, S. Solomon, D. Qin,M.Manning, Z. Chen,M.Marquis, K.B.Averyt,M. Tignor and H.L.Miller, Eds., Cambridge University Press, Cambridge, 996 pp.
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28 115 28 586 28 671
NAM LA EUR/ AFR AS ANZ PR* TER/ MFW* GLO/
355|455 53| 5 119 / 5 2 106 | 8 6 0 120 | 24 764 1185 765
94%|92% 98%(100%| [94%(89% | [|100%(100%| [96%[100%| [100%| = 91%(100% 94%(90% | |100%| 99% 94%|90%
Hab6nogeHus Qusnyeckne bronornueckme
o QusnyecKkue cncTeMbl (CHET, Ied, MepP3Jblii TPYHT; TMAPONOrUs; NPUOPEXHbIE NPOLLECCHI)
Konnyectso Konnyectso
© Buonoruyeckune crctembl (3eMHble, MOPCKIUE U NPECHOBO/HbIE) SHAUATENBHBIX | 3HAUMTENBHBIX
Habnogaembix | HabnwoaaeMbix
EBpOI‘Ia*** V3MeHeHUN VN3MeHEeHNN
o 1-30 R 0
- poueHTHaA aona pouUeHTHaA aona
o 31 '1 00 M3MeHeHMe TeMnepaTypbl OC (1 970 2004 rr.) 3HauunTesIbHbIX 3HaYUTENbHbIX
N3MEHEHNN, N3MEHEeHWNN,
O 1 01 -800 cornacylwmxca ¢ | cornacyrowmxca ¢
O 801 _1 ’200 -1 o -02 02 1 0 20 35 notenneHnem notenneHnem
O 1,201-7,500

* [onApHble pervioHbl BKNOYAOT Takxe Habnogaemble M3MEHEHNA B MOPCKMX U MPECHOBOAHbIX OUONOrMYecKnx crucTemax.
*% MopCKye 1 NPeCcHOBOAHbIE CYCTEMbI BKIKOUAIOT HabNoAaeMble N3MEHeHUA B MyHKTax 1 B 60MbLUKX paioHax
OKeaHOB, Ha MafleHbKINX OCTPOBAX U KOHTUHEHTaX.
*¥% Kpyxkun B EBpone o3HauaoT ot 1 0 7500 pAafaoB faHHbIX

Puc. TS.1. MecTa 3HauuMTenbHbIX U3MEHEHU B psaAax AaHHbIX GU3NYECKUX CUCTeM (CHEr, fief, Mep3fiblii FPYHT; FMAPONOrNsA; NPUbpeXxHbie
npoLecchbl) 1 6BONOrNYECKNX CUCTEM (3€MHBIX, MOPCKUX 1 MPECHOBOAHbIX) MOKa3aHbl BMeCTe C U3MeHEeHUAMY NPU3EMHO TemnepaTypbl BO3Ayxa
3a nepuog 1970-2004 rr. MogMHOXeCTBO NprbamnsnTenbsHo 29000 pagoB AaHHbIX 6b110 0To6paHo 13 nouTy 80000 psAAOB AaHHbIX, COBpaHHbIX B 577
nccnefoBaHuAX. TN NCCnefoBaHNA COOTBETCTBOBANV Takum Kputepuram: (1) 3aBeplumnnuck B 1990 . nnv nosxe; (2) oxsaTbiBann Nepruos MAHUMYM
20 neT; 1 (3) BEMOHCTPUPOBANV 3HAUNTENIbHOE N3MEHeHE B II06OM HanpaBfiEHUN, COTNIACHO OLleHKaM B OTAEeNbHbIX MCCNefoBaHusAX. ITW AaHHble
NpeAcTaBAAlT OKONo 75 nccnefoBaHuin (M3 Kotopbix okono 70 — HOBble, HayaTble nocne TpeTbell OLUeHKN) 1 copepaT okono 29000 pagos
ZaHHbIX, N3 KOTOPbIX OKoso 28000 B3ATbI 13 €BPOMENCKMX UCCNefoBaHA. benble yuyacTku He cofepkaT AOCTaTOUHbIX AaHHbIX HabnoLeHU 3a
KMVMIMaTOM [i1A OLleHKM TeMMepaTypHOro TpeHaa. B KBagpatax 2x2 nokasaHo obLiee KONMyecTBO PALOB AaHHbIX CO 3HAUUTENbHBIMY U3MEHEHUAMY
(BEPXHMI pAA) 1 MPOLIEHT TeX, KOTOPble COrNacyloTcA C noTenneHnemM (HUXHUiA pag) Ana (i) KOHTUHeHTaNbHbIX pernoHoB: CeBepHON AMEPUKHY
(NAM), NaTtuHckoi Amepuku (LA), Esponbl (EUR), Appukn (AFR), Asun (AS), Asctpanuu n Hosoin 3enanann (ANZ), nonapHbix pernoHos (PR), u (ii)
rno6anbHoro maclutaba: 3emHble (TER), Mopckie 1 npecHoBogHble (MFW), rno6anbHbie (GLO). KonnyecTsa nccnefoBaHmii U3 cemy permoHasnbHbIX
KBaApaTOB B CyMMe He atoT rnobanbHbi ntor (GLO), noTomy UTo KonmnyecTsa AJisl PErMOHOB, KPOME MOJISIPHBIX, He BKIIOYAIOT YNCIA, OTHOCALLMECs
K MOPCKMM 1 NpecHoBoAHbIM cuctemam (MFW) [F1.8, F1.9; Working Group | AR4 F3.9b].
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CPITyaHHefI, BOCIIPUATUEM H3MEHCHHH U Juara3oHa, a
TaK)Ke >KMU3HECIOCOOHOCTHLIO BO3MOKHBIX BapUaAHTOB,

JMOCTYNHBIX A JTUX Tpynn (CpeaHsas CTeleHb
nmocroBepHOcTH) [1.3.9].
XoTss ceiiuac ecTh 3HAUUTENIbHBIE CBUJICTEIHCTBA

HAOTFOTaeMBIX U3MCHECHUI B PH3MYE CKIX HOMOTOTHIE CKITX
CHUCTEMaX Ha Ka)XJIOM KOHTUHCHTE, BKJIFOYast AHTAPKTHULLY,
a Takke B OONBIIMHCTBE OKEAHOB, OOJBIIHHCTBO
HCCIICIOBAHUN KaCAIOTCS CPEAHMX M BBICOKHX MIMPOT
CeBepHOro nounyiapus. JJokyMeHTalbHbIE CBUICTEIbCTBA
HAOJIOIAeMbIX W3MEHEHHH B TPOMUYECKUX PErHOHAX M

I0’KHOM MOYIIapUK HE3HAUUTENbHHI [ 1.5].

TS.3 MeTopabl u cueHapumn

TS.3.1 dBonwUNA MeTOAOB UCCNefoBaHUN B
cdepe nocneacTBuMii U3SMeHeHNA KNMMara,

afanTaunm n yassumMmocTu

Co Bpemenu Tpetweit onenku (TIO) HEOOXOTUMOCTH
OoJiee KaYeCTBEHHOTO aHAJIN3a PEIICHUH CTUMYIIMpOBaa
YBEIHUCHNE UCTIONB3YEMBIX  ITOAXOJ0B
U METO/OB HCCIEIOBAHUS TIIOCICICTBUH HM3MEHEHUS
kinuMara, azanraumd  u o ysasBumocta  (ITMKAY).
HayuHnble uccnenoBaHusl HalpaBlIE€Hbl Ha YMEHBIIECHUE
HEOIPEeAETICHHOCTH, allPUHATHE PEIICHN—HAaCOKpAI[eHNE

KOJINYECCTBA

HEONPEJIEICHHOCTH MyTeM MaKCUMaIbHO 3()(EKTHBHOTO
HCITONIb30BaHMUsT UMEIoIuXces 3HaHui [2.2.7, 2.3.4]. Oto
OOBIYHO MPEAINONAraeT TECHOE COTPYIHHYECTBO MEKITY
HCCIIEJIOBATeNISIME M 3aMHTEPECOBAHHBIMH CTOPOHAMHU
[2.3.2].

3HAUUTEIbHON
Jlokmane,
CTaHIAPTHBIN MOAXO/, TOCTPOSHHBIN Ha KIIMMATHIECKUX
CIICHAPHSX, PACHIMPSACTCS W HWCIONB30BAaHUE JAPYTHX
noaxonoB [2.2.1]. OHU BKIIOYAIOT OLIEHKU TEKYyIIEeH U
Oylylied amantaiui K W3MEHYMBOCTA M HM3MCHCHHIO
kinumara [2.2.3], cnocoOHOCTH K a[lanTaluy, COIHaaIbHON
ysi3BUMocTh  [2.2.4],
aZanTali B KOHTEKCTE yYCTOWYMBOTO pa3BuUTHSA [2.2.5,
2.2.6].

ITostomy, xorss B YaCTU OLEHOK,

N3JI0KCHHBIX B JaHHOM MMPUMEHACTCA

MHOXCCTBCHHBIX CTpPECCOB U

VipaBiieHue pUCKaMU MOXET MPUMEHSTbCS BO BCEX
OHO paccyuTaHO Ha NPUHATHE
YCIIOBUSX

9THX KOHTCKCTaX.
pelieHuii B HEONPENeICHHOCTH;  JUIs
orneHok ITMKAY pa3paboTaHO HECKOJIBKO MOAPOOHBIX
MEXaHU3MOB, U €ro MpUMEHEHHE OBICTPO PaCIIHPSIETCS.
K mnpeumyIiecTBaMm yrpaBieHHs PHCKAMH OTHOCHUTCSI
HCTOB30BaHuEe (POPMAIM30BAHHBIX METOIOB YIIPABICHUS

HEONPECACICHHOCTLIO, ydacTtue 3aMHTEPECOBAHHBIX

CTOPOH, NMPHUMEHEHHE METOM0B OLEHKH MOIUTHYECKUX
BapHaHTOB 0€3 IMOJUTHYECKUX IPEANICAHNH, HHTeTpaLus
Pa3NYHBIX JUCHUIIMHAPHBIX ITOAXO0B, KOMIIJIEKCHOE
BKJIIIOYCHHE TIPOOJIEM H3MEHEHHs KiIuMara B Oolee
IIMPOKUH KOHTEKCT IPUHATHSA petleHnit [2.2.6].

3auHTEepecOBaHHbIE CTOPOHBI BHOCST CYILIECTBEHHO
HeoOxoauMblld Bkjaag B oneHku [IMKAY oTHOCHTEIBHO
JMana3oHa PUCKOB W YyMpaBieHHWs WMU. B dacTHOCTH,
TO, KaK TpyIa WIA CHCTEMa MOXET CIIPaBHTHCSA C
CYIICCTBYIOIIMMH KINMAaTHYECKIMH PHCKaMH, CO31aeT
MPOYHYI0 OCHOBY JUIsI OICHOK OyIyIIMX PHCKOB. Bce
OoJIbIIICe KOJMYCCTBO OIICHOK IIPEAIOIAracT y4acTHE
3aMHTEPECOBAHHBIX CTOPOH WJIM TPOBOIUTCS HMMH.
DTO co3laeT JOCTOBEPHOCTh U TOMOTAeT OOECIEeUnTh
«COTIPUYACTHOCTEY» C pe3ylbTaTaMH,
HEOOXOMMMBIM YCIIOBHEM JCHCTBEHHOTO YIPABICHUSL
puckamu [2.3.2].

YTO ABIACTCA

TS.3.2 OnpepeneHvie xapakTepuctuk 6yaywero
B YeTBepTon oueHke Pa6ouen rpynnbi Il

MUK

Hns onenox [TMKAY o6sraaO Tpebyetcs nHbOpManus
0 TOM, KaK TaKHe YCJOBHS, KaK KJINMar, CONHAJIbHO-
9KOHOMHUYECKOE  pa3BUTHE M Jpyrue  (akTopsl
OKpYKaIOIIeH Cpe/ibl, COMIACHO TPOCKLUSIM, OyayT
M3MEHATbCS B OymymieM. DTo, Kak TpaBHIIO, BIEUET 3a
co00if pa3pabOTKy CIIEHApWEB, CIOKCTHBIX IUHUNA U
JPYTUX XapaKTePUCTUK OyIyIIEero, 4acTo ¢ pa3OUBKON B
PETHOHATBHOM WJIH MECTHOM MaciuTabe [2.4.1, 2.4.6].

CiieHapud — 3TO MPaBIOMOJOOHBIC OINMUCAHHS, 0€3
MIPUITUCHIBAEMON BEPOSTHOCTH, BO3MOJKHBIX OYTYIIHX
coctostHn# Mupa. CIOKeTHBIC THHUAH — 3TO Ka4eCTBEHHBIE,
BHYTpPEHHE COTJIACOBAHHBIC PACCKA3bl O TOM, KaK MOXKET
pa3BuBaTbCs Oyayliee, YTO YacTO JICKUT B OCHOBE
KOJIMYCCTBCHHBIX  MPOCKIUA  OyIymMxX H3MCHCHUH,
KOTOpbIE, BMECTE C CIOKETHOM JHMHHEH, o0pasyroT
cuenapuii [B2.1]. B CnenumansHom moxmage MIDUK
o cueHapusax BwIOpocoB (CJICB), omyOmnkoBaHHOM
B 2000 romy, mTpencTaBICHBl CICHAPUU OyIYIIHX
BEIOPOCOB  MAPHUKOBBIX COTPOBOXKTaEMbIC
CIOKETHBIMHU JIMHUSIMH COI[HAJIEHOTO, DKOHOMHYECKOTO

rasos,

U TEXHOJOIMYECKOrO0 pa3BHUTHS, KOTOPhIE MOTYT OBITH
uccnenoBanmsix [TMKAY  (puc.
TS.2). Xors mpUMEHEHHWE OJTHUX CICHAPHEB MOXKET
CONPOBOXKAATECSI  METOJIOJIOTHYSCKUMH  IIPOOIeMaMu
(HampuMep, TpU yMEHBUIEHWH MacmTada IIPOSKIHH
YHUCIIGHHOCTH HACEJICHWS! U BaJOBOTO BHYTPEHHEIO

HCIIOJIL30BAHbBI B
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[106a/16HAA UHME2PAUUS ———Pp

IKOHOMUYECKUU AKUEHM mmeep

CroxkeTHaA nuHuAa A1l

Mup: OpreHTMPOBaHHbIN Ha PbIHOK
DKOHOMMKA: CaMblii GbICTPbIN POCT Ha
Ayly HaceneHua

Hacenenue: nuk B 2060 r., 3aTem cnag
YnpaeneHue: cunbHble
pervoHanbHble B3auMofenCcTBUA;
cObnmKeHne JOXOA0B

TexHonorua: Tpy rpynmbl CLieHapues:
A1F1: 3HaunTeNbHaA JONA NCKOMaeMoro
Tonnvea;

A1T: HencKonaemble NCTOYHMKI SHeprun
A1B: paBHOBeCHe Mexay Bcemn
NCTOYHNKaMIN

CioxeTHasa nuHuAa A2

Mup: pruddepeHLpPoBaHHbI
DKOHOMMKa: Per1oHanbHO
OpVEeHTUPOBaHHAsA; Camblii MeA-
JIeHHbI POCT Ha JyLLy HaceneHna
Hacenenue: noctosHHO
yBeNMuMBaeTca

YnpaeneHue: camoobecneyeHue ¢
COXpaHeHVeM MeCTHO
CaMOGBITHOCTH

TexHonorua: camoe MefJjieHHoOe 1
Hav6onee pparmeHTapHoe
passuTue

CrokeTHaA nuHuAa B1

Mup: ABUXEeTCA B OAHOM
HanpasneHumn

DKOHOMMKA: OCHOBaHa Ha ycnyrax
1 nHpopMaLm; 6onee MeLIEHHbI
pocT, yem B A1

HaceneHue: Tak e, kak B A1
YnpaeneHue: rnobanbHble
peLLeHna SKOHOMUYECKOoN,
COLManbHOM 1 SKONOTMYeCKo
YCTONYMBOCTY

TexHonoruma: YncTasa n
pecypcocbeperaioLias

CioxeTHaa nuHuA B2

Mup: nokanbHble pelleHna
DKOHOMMKa: CpefiHM1e Temrbl PocTa
HaceneHve: noctoaHHo
YBENNUMBAETCA, HO MeJJleHHee, Yem
BA2

YnpasneHue: noKanbHble 1
pervoHanbHble pelueHna Npobnembl
OoxpaHbl OKpy»atoLLe cpeabl 1
counanbHON cnpaseannBoCcTn
TexHonorus: 6onee 6bicTpoe
pa3BuTHE, YeM B A2; MeHee bbICTpoe,
6onee pasHoobpasHoe, yem B A1/B1

~4— 3JKos102u4eckuli akyeHm

Puc. TS.2. O606LeHHble XapaKTePUCTUKM YETbIPEX CIOMKETHbIX NHUIA

CACB[F2.5]

nponykra (BBII) w3 deTblpex KpyHHBIX pEruoHOB
Mmupa, npeacraBieHHelx B CICB, n0 HanuoHaIbHOTO
Wi cyOHAIlMOHAIBHOTO YpPOBHSA), OHH, TeM HE MEHee,
COITIaCOBaHHBIN
KOJIMYECTBEHHBII aHAIN3 COLUUAIBLHO-IKOHOMUYECKOTO

TO3BOJIAIIOT  ITPOBECTHU

pa3BuTHA, BI)I6p0COB MNapHUKOBBIX Ta30B MW KJIWMATa
U OpEACTAaBISIIOT HCEKOTOPBIC U3 HanboJiee TOJIHBIX

CIICHApUCB, JOCTYITHBIX

nccaenosareasm [TMKAY. B 3HaunTeIbHOM KOJIMYECTBE
HCCJICIOBAaHUI ITOCJICACTBUM, OICHMBACMBIX B JaHHOM

pabore,

XapaKTePUCTHK OYIYIIETo, HCIOIb30BAINCH CIICHAPHU
CJZICB. /151 HEKOTOPBIX APYTHX UCCIICTOBAHUH, 0COOCHHO
JUTSL SMITMPUYECKOTO aHajn3a aJanTallui U YsI3BUMOCTH,
9TH CIICHAPUU UMEITN OTPAaHNUECHHOE 3HAUYECHUE U IIPUHSITHI

He ObutH [2.4.6].

B Oynymem sxenaresipHa JTydiast HHTETPaIys CLICHAPUCB,
CO CLEHapUsMH, LIUPOKO
NPUHATBIMH  IPYTUMH ~ MEX/IYHApOJAHBIMH OpraHaMH

CBSI3aHHBIX C KJIIHMMAaTOM,
(KOMIUIEKCHBIH  TIOZIXOJ),

nHdopmanmenn  Mexay

U TIOMUTUYECKUMH KPYraMH 3HAUUTENbHO YITydIIUT
UCTIONB30BaHNE W TPU3HAHHUE creHapueB. TpelyroTcs
YAYYIIEHHBIE CLEHapuu JUId IUIOXO OHpPEAETIeHHBIX

ToKa3arelieH,

CIOCOOHOCTh K ajanTaluMd, M HEOOXOZUMO JIydlle

OIpeeTUTh

(hakTopamu u3MeHeHus [2.5].

U paclIUpPEHHbIN

B3aUMOJICCTBHE

B HaCTOAIICC

B KOTOPBIX OCYHECTBIIAIOCH ONPEACICHUC

Hay4YHO-HCCIICIO0BATCIILCKUMU

TaKuX KakK 6yz[y1uaﬂ TCXHOJIOTUSA W

MEXAY

100aJIbHBIN

BpeMs

oOMeH

OCHOBHBIMH

~@—— WH2NYD NIGHALDHON29A

OnpepeneHne xapakKTepucTuk 6yayuiero Knumarta

UccnedoeaHus yyecmeumesibHocmu

B3HaUNTETEHOM KOTHYECTBEITOCTPOCHHBIX HAMOJICIISIX
uccinenoanuii [IMKAY, koTopble grieHUBaNIKMCh B JAHHOM
JIOKJaze, TMPUMEHSETCS aHaiu3
TO3BOJISIONINN HCCIIE0BATh IOBEICHWE CHUCTEMBl Ha

YYBCTBUTCJIIBHOCTH,

OCHOBC IPUHATUA MPOU3BOJBHBIX, YaCTO BHOCHUMBIX C
PaBHBIMH UHTEPBAJIAMHU, IIOTTPABOK B BAXKHBIX JABMXYIIINX

NEPEMCHHBIX. Hcnons3oBanue psaaa BOSMyH.[CHI/Iﬁ
MO3BOJISICT MOCTPOUTH  HOBCPXHOCTU  OTKJIIMKA Ha
MocJeACTBUA, KOTOPBIE BCC Ooblie TPUMCHAIOTCSA

B COYETAHHH C BEPOSTHOCTHBIMH MPEIACTABICHUIMHU
Oymymiero KiMMara Ui OIIEHKH PHUCKOB ITOCIIEACTBHUIL
[2.4.3,2.3.1,2.4.8].

AHanozau

3KCTpeMaJ'II:HI)Ie METCOPOJIOTNYCCKHUEC
TaKM€ KaK HaBOJHCHUA,

SIBIICHUS,
BOJMHBl TemJa M 3acyxa,
MIPOMCXOIUBIINE B TPOIIUIOM, BCE IIUPE aHAIN3UPYIOTCS
Ha TIpeAMET WX TOCICACTBHHA M aJalTHBHBIX PEaKIIH.
Takwe wccaeqoBaHUS MOTYT OBITH TIONE3HBIMH IS
IUIAHUPOBAHUSI Mep N0 aJalTalyH, 0COOCHHO €CIH 3TH
SBJICHUsI B OyaylleM ydaiarorcss W (WIM) CTaHOBSATCS
Oonee  cuibHBIMH.  [IpOoCTpaHCTBEHHBIE  aHAJIOTH
(pernoHsl, B KOTOPHIX HBIHEITHHHA KJIMMAaT TOXOX Ha
KITUMAT, KOTOPBIH OKUTAeTCs B MICCICTYEMOM PETHOHE B
OyayIieM) MPHUHATHL B KA4ECTBE IBPUCTHUCCKOTO METOA
aHaJIM3a SKOHOMHYECKHUX TOCJIEICTBUH, TOTpeOHOCTEH B

ajlanTaluy ¥ PUCKOB Tt OnopasHoodpasus [2.4.4].

JlaHHble modeneli knumama

B 6onbmmHCcTBE KOJIMUecTBEHHBIX HccienoBanuii [TMKAY,
ouennBaeMbix B /104, mia ¢opmupoBaHns 0a30BBIX
CLEHAPHEB U3MEHEHUS KJIMMAarTa HUCHOIb3YIOTCS MOIEIN
kiumara. HekoTopele criieHapun OCHOBaHBI HA CIIGHAPUAX
BBIOpOCOB, paszpaboranubix 1o CJCB, Takux kak 1S92a,
WIN JaXe Ha HKCHEPHUMEHTAaX C PaBHOBECHOW MOIEIBIO
knuMara. HawmOomnbmnass wacTh, OIHAKO, BBIBEICHA W3
cuerapueB BbIOpocoB CJICB, mmaBHEIM 00pazom u3
cueHapust A2 (IIpeAIONararoIiero BBICOKUH ypOBEHb
BBIOPOCOB), /ISl KOTOPBIX MPOBOAMIOCH OOJBIIMHCTBO
MEPBBIX  HKCIIEPUMEHTOB €  MOAEISIMM  KJIMMAara,
ocHoBanHbIMU Ha CJICB. B HEKOTOpBIX MOCTPOECHHBIX
Ha CICHApUSIX MCCIIENOBAHUIX W3y4aroTCsl €AMHUYHBIC
SIBJICHUSI C IUPOKO PacIIpOCTPaHEHHBIMH MTOCIIEACTBUSIMH,
TakHue Kak pe3Kkoe npekpaiieHue CeBepoaTiaHTHUeCKON
MEpPUIMOHAIILHOW  ONMPOKUIBIBAIOIIEH  IUPKYIALUU
(MOL) [2.4.6.1,2.4.7].

UccnenoBanust TIMKAY, onenuBaembie B UYeTBeproii
omenke Pa6ouett rpymmer II (JJO4 PI'Il), B ocHOBHOM



TexHunyeckoe pesiome

(a) MosbiweHne Temnepatypbl (°C/cToneTtune)

(b) U3meHeHMe KonnyecTBa 0cagKkoB (%/cToneTtne)

DJF DJF
e ———— T T T aRrL 0715 T T T T T
ARO | o
ANL - e NoNApHbIe PervioHs!
NonAipHbIE PErVOHbI ANG J o/ — p p
———————— ALA 0/15
s cel (VD

— WNA 1/14

- CeBepHas AMepuka CNA L
P P na ] D CeBepHasa Amepuika
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— EAF 4 1/14

— Adpuka | L1 e Adpuika

—————————— NAS 4 0/15 —
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— 8 4 0/15
— EAS 4 2/13
SAS 4 12/3
A3zna o . A3zuna
NAU -| 6/9
AscTpanua n Hosas 3enaHgua SAU 4 7/8 " Hoaa;{-\ S}gﬂﬂm
MED - 15/0
CAR 4 12/3
TNE o o
NPA - 3/12
Masible OCTPOBa D 4 /14 Marble OCTpPOBa
" : . . . . . SPA 2 . . L .
0 2 4 6 8 10 12 14 16 18 20 -100 -80 -60 -40 -20 0 20 40 60 80 100
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s T T T T T T T arL 0715 T T T T T T
" ARO - @B ——
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f—— CeBepHasa AmepuiKa na &/ CeBepHaa Amepuika
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— NEU 4 9/6
e Espona|  seu 15/0 Espona
— SAH 7/8

— waF 8/7

— €AF J 5/10
— Adpuka saF J 14/1 Adpuika
. NAS 7] .

— CAS 4 12/3

. 8 - e

—— €AS 4 0/15
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il A3nsa <n 213 A3na
— NAU 4 e ABcTpanus
— AscTpanua n Hoeas 3enanaua sau 4 12/3 1 Hosas 3enaHgus

— MED 4 15/0
— CAR 4 15/0
— TNE 4 6/9
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— MaJsble OCTpoBa IND - /13 Marsble OCTpoBa
== " : : . " " " SPA 4 S " - : " L . L
Q 2 4 6 8 10 12 14 16 18 20 -100 -80 -60 -40 -20 0 20 40 60 80 100
=== CWHWe NONOCKMN — fNana3oH n3meHeHuin no cemm MOLLAO no cueHapuio BbibpocoB A2, mofenunposaHue go TAO
= KpacHble MONOCKM — AranasoH uameHeHwuii no 15 nocnegHum MOLIAO no cueHapuio Bbibpocos A2
I @uoneToBbIM LIBETOM MOKa3aHbl 95% AoBepuTeNibHble MHTEPBAsIbl O CMOAENIMPOBAHHOW eCTECTBEHHON N3MeHUYMBOCTY 3a 30 net
Mo KOHTPONbHOW ThicAYeneTHel mogenu HadCM3
m== (DVMONETOBLIM LIBETOM MOKa3aHbl 95% foBepuTeNibHble MHTEPBAsIbI MO CMOAENMPOBAHHOWN €CTECTBEHHON N3MeHYMBOCTY 3a 30 net

no KOHTPOnbHoW TbicAYeneTHel mogenn CGCM2

Puc. TS.3. [InanasoH U3MeHeHU 3IMHel 1 IeTHel TeMnepaTypbl 1 KonnyecTBa 0CafKoB Ao KoHLa XXI Beka no nocnefHunm (15 mopenen — KpacHble
NMOMOCKN) 1 NpepwecTsyoWwmm TpeTbemy foKnafy 06 oueHKax (7 mofenei — CMHME MOSIOCKM) NpoeKuusam Ha ocHoBe MOLIAO no cueHapusam
Bbibpocos A2 (CACB) anAa TpuaLaTty ABYX PErMOHOB MUPA, BbIPaXXeHHbIX Kak CKOPOCTb N3MeHeHNA 3a ctoneTne. D1oneToBble 1 3e/1eHble MONOCKM
0603HayYaloT CMOAENNPOBAHHYIO eCTECTBEHHYIO M3MeHUMBOCTb 3a 30 neT. Lndpbl Ha rpadurkax ocagkoB MOKasblBaloT KOAMYECTBO MOCTEAHMX
NPOroHOB MoAeneln no cueHapuam A2, oKa3sbiBaloLWMX OTpULATENbHOE/MONOXMTENIbHOE U3MeHeHWe KonnyecTBa ocafKkos. DJF: nekabpb, AHBapb,

deBpanb. JJA: nioHb, nionb, aBryct. [F2.6, BKoYan KapTy permoHos]
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TexHunyeckoe pesiome

MMOCTPOCHBI Ha MOJENAX KIMMaTa, OICHCHHBIX Paboueit olmield nupKymsun  «arMocdepa-okean» (MOLIAO),
rpymmoit [ (PT'T) B THO. Co Bpemenn TJIO mpoBeneHb! yunTtbiBatomuMu  BeiOpockl 1o CJICB. OHu oneHeHb
HOBBIE JKCIIEPUMEHTBI C CONPSHKEHHBIMU MOJEIISIMU B JIO4 PI'l, omnmako nns wuccienoBanuii [TUKAY,

M3meHeHne rnobanbHO cpeaHeroqoBon Temnepatypbl oTHocuTenbHO 1980-1999 rr. (°C)
0 1 2 3 4 5°C
crabunusayua CO2, TAO - #=2020s
450 ppm medes memmsf . =& =2050s
(560 ppm CO, eq.) . 2080s
550 ppm -
(680 ppm)
650 ppm meAss N
(810 ppm) "
750 ppm e
(945 ppm)
CJCB, MHOXecTBO UcTouHnKoB, O4 PI'1 ® 2020
B1 [ J — - ® 2050
2080
B2 ® =@= 2090
A1T o
A1B ([ ] =0 —
A2 [ J [ @ 5.4
A1FI < 6.4
CACB, npoctaa mogenb knumarta, 104 PI'1 8= 2020
———— =@= 2050s
B1 ° 2080s
——— =@= 2090s
——
B2 ~
—
A1T ~
A1B ¢
s
¢ ——
g -
e
A1FI ¢ 5.2
® 5.9

Puc. TS.4. - VameHeHuA rnobanbHO TemnepaTtypbl 3a 136paHHble NMPOMEXYTKM BPeMeHU, oTHocuTenbHo 1980-1999 rr., cnpoeuupoBaHHble
ana CACB v cueHapvwes ctabunusaumm. Ytobbl BbipasnTb M3MeHeHre TemnepaTypbl oTHocuTenbHo 1850-1899 rr., po6asbte 0,5°C. MoppobHasn
nHbopMaLma NpuseeHa BO BCTaBKe 2.8 raBsbl 2. MpuseaeHbl oueHK ana 2020-x, 2050-x 1 2080-x rofos (MPOMeXyTK/ BPEMEHH, UCMOMb3yeMble
LleHTpom pacnpepeneHus agaHHbix MWK n, cnefgoBaTenbHO BO MHOTUX MCCNEA0BAHMAX MOCNEACTBUI), a Takxke Ana 2090-x rogos. OCHOBaHHbIe
Ha CACB npoekuny nokasaHbl Mo AByM pa3HbiM meTofdaM. CpefHAA naHenb: npoekuun n3 «Pestome ana nonutmkos» 104 Pl Ha ocHoBe
MHOXeCTBa MCTOYHMKOB. Hannyuwme oueHkn ocHoBaHbl Ha MOLIAO (uBeTHble Touku). Obnacty HeomnpeneneHHOCTH, NpeACTaBeHHble TONbKO
ana 2090-x rofioB, MOCTPOEHbI Ha MOAENAX, OrPaHUYEHUAX HabMOAEHNA U SKCMEPTHbIX OLeHKaX. HWXKHAA naHenb: Haufyuylme OLEHKU 1
06n1acTy HeomnpefeneHHOCT Ha OCHOBe NpocToit mogenu Knumata (MMK), Takxe B3aton 13 104 Pr (rnaBa 10). BepxHsisi naHenb: Haunyylne
OLIeHKVM 1 0651acTy HeonpeAeneHHOCTN AJ1A YeTblpex CLeHapreB cTabunmsaumm KoHueHTpauum CO, Ha ocHoBe NMK. Pesynbtatbl B3aTbI 13 TAO,
notomy uto B [104 cpaBHUMbIX npoekunin Ha XXI Bek HeT. [pu 3ToMm, ogHako, B 104 Pl npuBefeHbl OLeHKM paBHOBECHOrO noTennenna ana
3KBMBaneHTHow ctabunmsaumu CO,." OTMeTUM, 4TO paBHOBeCHaA TemnepaTypa bbina 6bl JOCTUIHYTa TONILKO CMYCTA [AEeCATUNETUNA UK CTONeTUA
nocne ctabunmsaumy KOHUEHTpaumm NapHUKOBbIX ra3oB. O61acTy HeonpeeneHHoCTU: CPpeaHAA NaHenb — «BePOATHO» (BepPOATHOCTb GosbLue
66%); HMXKHAA NaHeNb — Anana3oH Mexzay 19 oLeHKamu, BbIYMCIIEHHBIMM C YUYETOM HI3KOW 0O6paTHOW CBA3YW MO yrNepoaHOMy LKy (cpepHee - 1
KBaApaTNYHOE OTK/IOHEHNWE) U C YYeTOM BbICOKOI 0OpaTHOM CBA3U MO yrnepoaHOMY LMKy (cpefHee + 1 KBagpaTUYHOe OTKJIOHEHUE); BEPXHSAA
naHesb — AnManasoH No HacTporKam ceMun Moaenen AnAa CpefHNX NapaMeTPoB YrIepOAHOro LuKna.

1 Hamnyuwan oueHKa 1 BepOATHbIN iana3oH PaBHOBECHOTO MOTENEHNA 1A CeMU YPOBHel 3KBUBaneHTHoi ctabunusaun CO, n3 104 Pr: 350 ppm, 1,0°C [0,6-1,4]; 450 ppm,
2,1°C[1,4-3,1]; 550 ppm, 2,9°C [1,9-4,4]; 650 ppm, 3,6°C [2,4-5,5]; 750 ppm, 4,3°C [2,8-6,4]; 1000 ppm, 5,5°C [3,7-8,3] 1 1200 ppm, 6,3°C [4,2-9,4].



TexHnyeckoe pestome

omerneHubix B JIO4 PI'Tl, GONBIIMHCTBO HMX IOCTYIHO
He Oputo. Ha pme. TS.3 mpenmcraBieHO cpaBHEHHE
psga  pETHOHANBHBIX  IMPOCKIUH  TEMIIepaTrypsl H
0CaJIKOB M3 MOCIeAHMX dkcnepumeHntoB ¢ MOIIAO
no crueHaputo A2 (ouenenusix B JIO4 PI'T: kpacHbie
MOJIOCKH) ¢ Oojiee paHHUMH MOJENISIMH Ha OCHOBE A2,
oneneHHbiMu B TIIO PI'T um uCHonb30BaHHBIMH IS
IIOCTPOCHHUS CIICHAPHEB BO MHOTHUX HCCICIOBAHHIX
[MHUKAY, onenennsix it J104 PI'll (cuHmMe monockwm).
Pucynox nmonreep:kaaer cruenannsiii B JIO4 PI'T BeiBOg
O TOM, 4YTO OCHOBHOE HAIpaBIEHUE MPOCIUPYEMOro
MTOTEIUICHHUS] HE3HAYUTEIBHO U3MEHUIIOCH TI0 CPABHEHUIO
C TIPeNbIIyIIMMH OIeHKaMH (0OpaTWTe BHHMaHHE Ha
MTOJIOKEHUE CHHUX W KPACHBIX MTOJIOCOK), OMHAKO CTETICHB
JOCTOBEPHOCTH B PETHOHAIBHBIX MPOCKIHUAX ceifuac
BBIIIE B OOJNBIIMHCTBE PErHOHOB YISl TEMIEpPaTyphl U B
HEKOTOPBIX PETHOHAX AJIS OCAAKOB (T.€. TaM, T/Ie KpacHbIe
MOJIOCKU Kopoue cuHux) [B2.3].

Heknumamud4yeckue cyeHapuu

Xorst B wuccienoBanuax [IMKAY, ocBemeHHBIX B
THO, xak npaBWiIO, IPUMEHSJICS OJUH WM HECKOJBKO

KIMMaTH4ECKUX CLEHAapueB, B OYEHb HEMHOTHX
W3 HUX TPUMEHSJIUCh  COBPEMEHHBIE  CLEHapuu
COLIMATbHO-DPKOHOMUYECKUX HM3MEHEHUM, W3MEHECHHUI

B 3CMJICNIOJIB30BAHUU WM JIPYIMX OKOJOTMYECKUX
U3MEHEeHU. B Tex ke, B KOTOpPBIX TakKHE CLEHApHUU
MIPUMEHSUINCH, TSl UX pa3pabOTKU UCIIOTH30BAIICS EIBIH
pan uctounukoB. HccnegoBanus xe JlO4, koTopsle
BmouatorT nponymeHuss CIHCB, moryt ceifyac naBarhb
HECKOIIbKO OIIEHOK, YYHWTBIBas Pa3IUYHbBIE CHKETHBIC
nuHAA. Pormp HEeKIMMaTHYecKux (haKkToOpoB, TaKMX Kak
TEXHOJIOTMYECKUE U3MEHEHNS U PETUOHAJIbHAS TIOJIUTHKA
3€MJICTIONIb30BAaHUs, KaK  IIOKa3bIBAIOT  HEKOTOpBIE
HCCIICIOBaHMs, 00JICe BayKHA B ONIPEIICIICHIH PE3YJIBTATOB,
4yeM U3MeHeHHe kinMmara [2.4.6].

B HeEKoTOpBIX HCCIIeOBaHUSAX TPeOyIOTCs ClCHApUH
xoHeHTparmu CO2, Tak KaK MOBBIIIICHHAS KOHIICHTPAIUS
MOXKET BIMATh Ha KUCIOTHOCTH OKEaHOB, a TAaKKe Ha
POCT M BOAONOTPEOICHNE MHOTHX Ha3eMHBIX PAacTCHHH.
HaOsmonaemast KoHIeHTpanus yrekucioro raza B 2005
rogy coctamisiia okoio 380 yacteil Ha MWIIHOH, U B
THO ¢ nomompro Moaenu Bern-CC mporHo3upoBaioch
ee mosbimeane kK 2010 rogy 10 CrIemyromux ypoBHEH
mo curHambHBIM crueHapusM CJICB: Bl - 540 ppm
(mmamazon 486-681 ppm); AIT - 575 (506-735); B2
- 611 (544-769); A1B - 703 (617-918); A2 - 836 (735-
1080); A1FI - 958 (824-1248) ppm. 3HaueHwus1, Oru3Kue
K 3TUM DOTaJIOHHBIM YPOBHIM, 0OBIYHO IIPUHUMAIOTCA B
nccienoBanusx mocneacteuii Ha ocHoBe CJICB [2.4.6.2].
Kpome Ttoro, monxon, y4umThHIBaIOIIMA MHOTHE CTpeCC-

(aKkTopbl, MOXET BCKPBITH BAKHBIC PETHOHAIBHBIC
3aBUCHMOCTH MEXAY (hakTopaMH M MX ITOCIIEICTBUSMHU
(mammpumep, s dexr
METEOPOJIOTHUECKUX SIBICHUH M 3arpsi3HEHUs] BO3/yXa
Ha 3/I0pOBbE UenoBeka). Pacmmpenne chepsl crieHapueB
W WX NPUMEHEHHS BBIBENIO Ha MEPEIHUI IUIaH [MIUPOKUii
CHEKTp TOTCHIMANBHBIX OyIylIMX IOCICACTBUI |
CBSI3aHHBIX C HUMU HeollpeeneHnocrel [2.2.5, 2.5].

COBMECTHBIN SKCTPEMAJIBHBIX

CyeHapuu cmaz4yeHusa/cmabunusayuu

Croxketnsie muaun CICB npeamnonararot, 4To KOHKpEeTHas
MIOJIUTHKA B 00JIACTH KIIMMATa JJIsl COKPAILEHNsI BBIOPOCOB
MTApPHUKOBBIX Ta30B (T.€. AJISI CMATYCHUS IOCIIEICTBHN)
peanm3oBbBaTecst He Oyner. IIporHossl rmiobanbHOTO
cpennero norerieHust B XXI Beke Mo MECTH CLIEHApUSIM
CJCB c¢ ucnonbp30BaHHEM JBYX pPa3lWYHBIX METOJOB,
m3noxeHHslx B JIO4 PI'T (mmaBa 10), mpencTaBieHbl B
cpenHel n HKHEH "acTsax puc. TS-4. Jlaxe Oe3 ydera
SIBHOW ~KJIMMAaTHYeCKOM TIOMUTHUKH pa3HULIA MEXIy
MIPOCKINSIMH OTETUICHHS 110 JIBTEPHATHBHBIM CLICHAPUSIM
BBIOPOCOB K KOHILy CTOJETHsSI MOXET HpeBbICHTH 2°C
[B2.8].

B uccnenosanusx [IMKAY, npeanonararonumx CMIr4eHIe
MIOCIEICTBUI B OyAymieM, HAYMHAIOT OLIEHUBATHCS
BEITOABI  (BBIpaXKAroImIuecs B YAYYIICHUW  FUTH
MIPEOTBPAIICHUN TOCICACTBUI) OT pEIIeHU B cdepe
KIIUMaTHIeCKoN momuTHKH. CIeHapuu CTaOWIn3aiuu —
9TO Pa3HOBUIHOCTH CIICHApPHUSI CMSTUEHUS TOCIEACTBUM,
OTHMCHIBAIOMIAs Oy/IyIee, B KOTOPOM MPEATPHUHUMAIOTCS
Mepbl 10 COKpAIICHHUIO BBIOPOCOB C TEM,
KOHIICHTPAIINH  ITapHUKOBBIX paauaoHHoe
BO3/ICHCTBHE WM TIOOATBHBIC CpPENHUC W3MCHCHUS
TeMIIepaTypbl HE MPEBBIIIATN MPEIITUCAHHOIO TMpeaena.

YTOOBI
rasos,

IIpoBonuIOCH OYEHb MaO UCCIENOBAHUM MOCIEACTBUMN
U3MCHEHUS CcTaOMTU3aIIH.
EnuHCcTBeHHAs TpUYHMHA 3TOTO COCTOMT B TOM, YTO JIO
CHX TIOp TPOBEICHO OTHOCHUTEIHHO HEMHOTO IMPOTOHOB
MOLIAO co crabunm3anmedl, HO celvac CHTyaIus

ObICTpO MeHsieTes [2.4.6].

KJimMara C YUueTOM

CwmsiryeHue IOCHENCTBUIl  BBIOPOCOB  MapHUKOBBIX
ra3oB, KaK OXHJACTCs, YMECHBIIUT IIIO0AIBHOE CpeiHee
MTOTEIUIEHNE OTHOCUTENIFHO 0a30BBIX yPOBHEH BEIOPOCOB,
4TO0, B CBOIO O4YepeAb, MOIIO OBl NPEIOTBPATUTH
HEKOTOpbIE BPEIHbIC MOCIEACTBHUS N3MECHCHHS KIIMMara.
UroObl MoKaszaTh NpoeUpyeMoe IeHCTBHE CMSTYECHUS Ha
Temreparypy B XXI Beke, 1 y4UTBIBasi OTCYTCTBHE Ooiee
HOBBIX, CpaBHUMBIX o1leHOK B JO4 PI'l, B BepxHeii yacTtu
puc. TS.4 BocmpowsBeneHBI Pe3ylbTaThl U3 TpPeThero
JI0KJTa7a 00 OLCHKAX, UCIIOIB3YIOIIUE MTPOCTYI0 MOJCIb
kiauMara. OHM TTOKa3bIBAIOT PEAKIMIO TEMIIEpaTyphl

0 4YC€ThIPEM CHECHApPUIM CTa6I/IJ'II/I3aHI/II/I KOHOCHTpAalun
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TexHnyeckoe pestome

YIJIEKHCIOT0 Ta3a K TpeM jgaram: Kk Hadamry (20295),
cepenue (2055) u kouiry (2085) XXI Beka [B2.8]8.

Kpynnomacmrabueie  ocobennoctullpoBeaeno oueHb
MaJIo MCCIIEIOBAHUIN TOCIIEACTBUI KPYITHOMACIITaOHBIX
OCOOCHHOCTEH,  KOTOpHIE  MPEACTABIAIOT  COOOIt
9KCTpeMalbHble, WHOTHA HeoOpaTuMble, WM3MCHEHUS
B cucteMe 3eMilM, HalpuMep, pe3Koe IpeKpalieHue
CeBepoariaHTHYECKOM MEPUAMOHATBHON
OIIPOKUIBIBAIOILEH IUPKYIIS MU HITH OBICTPOE OBBILIICHUE
17100aJIbHOTO yPOBHS MOPSI M3-3a TASTHUSI AHTAPKTHYECKOTO
u (wmm) ['penmanackoro negosoro mmra [2.4.7]. U3-3a
HETIOJTHOTO TOHUMAaHHS 0 CHOBOTIONIATAFOIIINX MEXaHU3MOB
9THX SBJICHUH WJIA WX BEPOSTHOCTH IPOBOIUINCH
TOJIBKO TIOMCKOBBIE McclienoBanus. Hampumep, B miane
M3YYEHUs] CaMOTo HeOJIaronpusITHOTO CLEHApHUsl PE3KOTo
YpOBHS
MTOCTIEICTBUH [T TPUOPEKHO 30HBI MOBHIIICHHS YPOBHS
k2100 romy Ha S MuHa 2,2 M [2.4.7]. DT0 TIepBHIi CiTyuait
BKJIIOUEHMS JaHHBIX creHapueB B oueHku PIIL, u, kxak
0XHJAeTCsl, B OyIyIeM JUIsl OLIEHKH Oy/eT TPOBOAMTHCS
HAMHOTO OOJIbIIIC TAKUX HCCIICAOBaHHUNA.BeposTHOCTHOE

TIOBBIIIICHU A MOps  NpPOBOAUIIUCH  OLICHKHU

OIIpE/ICTICHUE XapaKTePHCTHK

Bracrosmmee BpeMAIpoBOIUTCABCE OOIBIIE UCCIICTOBAHUI
[0 BEPOSTHOCTHOMY OIIPEACICHHIO XapaKTEPUCTHK
Oy/yIMX KIMMaTHYEeCKUX U HEKIIMMaTHIECKHUX YCIOBHUH.
Pan uccrnemoBaHMii, HALlEEHHBIX Ha KIMMATHYECKYIO
CHUCTEMY, Jall BEpPOATHOCTHBIC OIICHKM H3MEHEHUS
KIIMMaTa, 00yCIIOBIEHHBIC n30paHHBIMHU WIH
BEPOATHOCTHBIMH  CIICHAPUSIMH  BBIOPOCOB, IIPHUYEM
MOCJEAHUI 2JIEMEHT SBISCTCS MPEAMETOM aKTHBHBIX
nebaroB [2.4.8]. BeposATHOCTHBIE OIEHKH OymyIiero
IPUMEHSUINCh B HecKodbkux uccnenoBanusx I[THMKAY
JUISL  OLEHKH pHUCKAa TIPEBBINICHUS yCTAaHOBJICHHBIX
MTOPOTOB TOCIEACTBUN M CBA3aHHBIX C 3TUM BPEMEHHBIX
mapaMeTpOB TAKOTO MpeBhImeHus [2.3.1].

TS.4 Tekywue 3HaHuA o Gyaywmx

nocnencTBuAx

B aTOM pazzmerne BKpaTiie H3JI0KEHBI OCHOBHBIE TIPOCKIIUH
TOCJICCTBUI MO KaXIOH CHCTEME M KaXXIOMYy CEKTOpY
(pasmen TS.4.1), a Tarxke MO0 KaKAOMY PETHOHY (paszien
TS.4.2), Ha Tekymiee croneTHe’, ONEHEHHBIE C TOYKH
3pEHUsl BaXKHOCTHU Ul JIFOACH U OKPYXKAIOUICH Cpenbl.
[penmnonaraercs, 4To U3MEHEHUE KITUMATa HE CMSITYaeTCsI
U 4YTO CIIOCOOHOCTh K aJanTaldd He YIydlleHa

8 Mpodwunu ctabunuzaumm 6binun ncnonb3osakbl B TAO, a onvicaHve NpUBEAEHO B
OcHoBHom goknage TAO..
9 Ecnin He yKasaHO MHOTO.

KIIMMaTHYeCKOH MOMUTHKOH. Bee m3Menenust ooanbHoOM
TeMIeparypsl BeIpaskeHbl OTHOCUTENbHO 1990 rona, eciun
He yKa3aHO MHOro 0. DTW MOCHeNCTBHS MPOHCTEKAIOT
U3 W3MEHEHUH KIMMara M W3MEHEHUH YPOBHSI MODs,
CBSI3aHHBIX C TIIOOAJIBHBIM N3MEHEHHEM TEMIICPATyphl, U
4acTO OTPaKAIOT IMPOSHUPYEMbIe I3MEHEHHUS KOJINIECTBa
0CaJIKOB M JIPYTHUX KIMMATHIECKUX (PaKTOPOB, a HE TOIBKO
TeMIeparypsl.

TS.4.1. CekTopanbHble NOCNEACTBUA, aganTayns

1 YyASBUMOCTb

CBoIKa MOCIEACTBHH, TNPOCHUPYEMBIX MO KakKIOMY
CEKTOpY, TpHUBEcHA BO BCTaBke TS.5.

Pecypcbi npecHoli 8006l U ynpasseHue umu

MocnepcTBAN3MEeHEHUAKNMMATaANANPECHOBOAHbIX
cMcTeM M ynpaBieHus UMY 06y CIIOB/IEHbI, BOCHOBHOM,
Habniofgaembim M NpoeupyeMbIM MOBbILIEHEM
TemnepaTtypbl, yBenMueHneM KonnyectBa OCafKoOB,
NoBbILEHNEM YPOBHA MOPA U W3MEHYMBOCTbIO
0cafKoB (O4YeHb BbiCOKaA cTeNeHb JOCTOBEPHOCTN).

CBbIllle TIECTOW YaCTH HACEICHUS MHpa JKUBET B
OacceiiHax peK, CHaOKaeMbIX TajON BOJOM JICTHHKOB U
CHETOB, W JTHUX IO 3aTPOHET YMEHBIICHHE 00beMa
BOJBI, XpaHAMICHCS B JETHUKAX M CHEKHOM ITOKPOBE,
TOBBIIICHUE OTHOIICHHS O0ObEMa 3WMHHUX IIOTOKOB K
TOMIOBBIM U, BO3MOXKHO, COKpAICHHE MHHHMAIBHBIX
ctokoB [3.4.1, 3.4.3]. IloBblmieHHe YypoOBHA MOps
PaCHIMPUT TUIOIIAh 3aCOJICHUSI TPYHTOBBIX BOJ U YCTHEB
peK, YTO TPHBENET K CHIKEHHUIO BOJ000ECTICYEHHOCTH
JMONEl W DKOCHCTEM B MPHOpPEXHBIX paiioHax [3.2,
3.4.2]. PocT MHTEHCHBHOCTH W M3MEHUYHMBOCTH OCAIKOB,
IO TIPOTHO3aM, TIOBBICUT PUCK HABOTHCHUN W 3aCYXH BO
MHoOTHX oOmactax [3.3.1]. Jo 20% HaceneHHs TIaHETHI
JKMBET B peuHbIX OacceiiHax, kotopbie k 2080-M romam,
BEPOSATHO, CTOJKHYTCS C TIOBBIIIEHHOW OMACHOCTHIO
HaBOJHEHUH B Xo7ie r1o0aapHOro noreruienns [3.4.3].

Mo cueHapuio A2 CACB Konn4yecTBO NOAEN, X KUBYLLNX
B peuHbix 6accellHax, KOTOpble WCMbITbIBAIOT
CUNIbHYIO Harpysky, cornacHo npoekymnsam,
3HauuTenbHo ysenuuutca - ¢ 1,4-1,6 mnpa. 8 1995
rogy Ao 4,3-6,9 mapa. B 2050 rofy (cpepHAA cTeneHb
[OCTOBEPHOCTH).

UHCIeHHOCTD HACEICHUS, KOTOPOe OyIeT HaXOIWUTHCS B
OITACHOCTH W3-32 YCWJICHUS NSUIMTA BOABI, IO BCEMY
Habopy crenapues CJICB mpoerupyeTcs Ha clenyronemM
yposHe: 0,4-1,7 mapa. B 2020-x roxax, 1,0-2,0 mupa. B
2050-x romax, 1,1-3,2 mupa. B 2080-x romax [3.5.1]. B

10 ,Elnﬂ BblpaXXeHNA N3MeHeHNA TeMmnepaTtypbl OTHOCUTENIbHO AOVNHAYCTPUANbHbIX
yposHeii (okono 1750 ropa) cnepyet npubasutb 0,6°C.
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2050-x romax (cueHapuii A2), BeposiTHO, 262-983 muH.
YENIOBEK TMepeiilyT B BOMOACPUIUTHYIO KATCTOPHIO
[3.5.1]. dedumur Bomsl, mo mporHo3am, k 2050-M rogam
Ha 20-29% Bcel TIOMmANM CYIIH CHU3UTCS (MCXOIs W3
IBYX Mozeneit kinnMata u cueHapueB A2 u B2 CJICB), a
Ha 62-76% - noswicutcs [3.5.1].

Monysacywnusble 1 3acyWwnmBble palloHbl 0CO6EHHO
yA3BUMbI ANA BO3AeNCTBUA U3MEHEHNA KAumaTta Ha
npecHyio BoAy (BbiCOKas cTeneHb JOCTOBEPHOCTN).

MHorue w3 OJTHX paiioHOB (Hampumep, OacceifH
CpeauzemHoro Mops, 3anagHas yactb CHIA, roxHas
gacTh AQpPUKH, CEBEPO-BOCTOUHBIC paiioHbl bpaswmimwu,
FOXKHASI M BOCTOYHAS YaCTH ABCTPAJIUH ) OyAyT CTPaaaTh OT
COKpAILCHUS BOIAHBIX PECYPCOB U3-3a U3MEHEHUS KIIUMaTa
(em. puc. TS.5) [3.4, 3.7]. Ycunusi 1Mo KOMITEHCAIIUU
YMCHBIIICHUS MTOBEPXHOCTHBIMU
BOJIaMH M3-32 TIOBBIIICHUS H3MEHIMBOCTH OCAIKOB OYIyT
TOPMO3HTHCS TEM, YTO MOTIOJHCHHE 3aIIacOB TTOI3EMHBIX
BOJl, BEPOSITHO, 3HAYUTEIBHO COKPATHTCS B HEKOTOPBIX,
yIKEe CTPaJaronux oT aeuIuTa Boabl, peruonax [3.4.2],

00€eCIIEYeHHOCTH

I7e yA3BHUMOCTh YacTO YCYryoOisieTcsi OBICTPBIM POCTOM

5. MNoTeHyman
Npou3BOACTBa
3NeKTPO3Heprim
Ha
CyLecTBYOWUX
PCK2070-mrr.
CHmKaeTcA bonee
yeMm Ha 25%.

2. Pycnosoit notok
yMeHblUaeTcs Tak, 4To nocne
2020 ropa HbIHEeLLHIo0
noTpebHOCTb B BOAE
yAoBneTBOpUTL 6yaeT
HEBO3MOXKHO; CYe3aeT TakxKe
cpefa o6mTaHUsA 10Cocs.

parioHax 6e3
HOpManbHOro

3. MNononHeHve Nof3emMHbIX
Bop K 2050-m rr. cokpalyaeTca
6onee yem Ha 70%.

6.PocT natoreHHom
Harpysku Bcnefcteme
ycnneHus ocagkoe B

BOJJOCHabXeHVA 1
KaHann3aUnoHHo
VNHGPACTPYKTYPbI.

HACEJICHUsI ¥ IOTpeOHOCTH B Bofe [3.5.1].

MoBbilweHneTeMNepaTypblBOAbI, POCTUHTEHCUBHOCTM
0CafKOB M YyBeNMYeHNEe MepuoAoB MUHVMasbHbIX
CTOKOB, BEpOATHO, Yycyrybut mHorue ¢opmbl
3arpA3HeHNA BOAbI, YTo ByaeT MMeTb NoCnefcTBUA ANA
3KOCMCTEM, 3A0POBbA YENOBEKA, HAAEKHOCTN CUCTEM
BOAOCHA6GXeHNA 1 3KCnnyaTaLMOHHbIX PacxofoB Ha
3TN cucTembl (BbICOKas CTeneHb [JOCTOBEPHOCTH).

K 3TUM 3aI'pH3HI/ITeJ'IHM OTHOCATCA OCaaKH, ITUTATCIIbHBIC
YIIIEPO/,
IIaTOr€HbI, NMECTHIHUABI, COJIb H TCIIJIOBOC SanHSHCHHC
[3.2,3.4.4,3.4.5].

BEILIECTBA, PACTBOPEHHBIM  OpraHvyYecKui

N3meHeHVe KNnuMmaTa BnuseT Ha GYHKLNOHMpPOBaHue
" 3KCnNyaTauuio cywecTByioLwen BOAHOWN
MHGPACTPYKTYpPbl, a TakKkKe Ha MeToAbl ynpaBneHus
BOOHbIM XO3AACTBOM (OYeHb BbICOKAA CTeneHb
LOCTOBEPHOCTH).

OTpunareiabHOE BO3/ICHCTBIE KIMMATa Ha IIPECHOBOTHbIC
CHCTEMBI yCyTyOJIsieT IOCICICTBUS IPYTHX CTPECCOB,
TaKHUX KaK pOCT HACEJICHUs], U3MEHEHHsI B Y)KOHOMUUECKON

4.3atonneHHas
nnowaab npu
rofj0BOM NVKOBOM
pacxofe B
baHrnapew
yBenuuusaetca
MUHUMYM Ha 25%
< NPV NoBbIWEHNN

rno6anbHom
TemnepaTypbl Ha
2°C.

1./13-3a noBblleHNA ypOBHA
mops Ha 0,1 m k 2040-2080 rr
TONLLMHA CNIOA NPeCcHoW
BO/ibl Ha MasiblX OCTPOBaX
ymeHbluaeTca ¢ 25 o 10 m.

Puc. TS.5. UnntocTpaTtmBHas KapTa 6yayLimx NocnefCcTBUA N3MEHEHWs KMaTa 1A NPecHOW BoAbl, KOTOpble ABNAKTCA Yrpo30ii YCTONYMBOMY
Pa3BMTMIO 3aTPOHYTbIX PErMoHoB. Ha 3agHem mnaHe MoKa3aHO aHcambreBoe cpeaHee U3MeHeHMe obbema rofoBOro CTOKa, B MPOLEHTaX,
3a nepwog ¢ 1981-2000 rr. go 2081-2100 rr. no cueHapuio BoibpocoB A1B CACB; cuHMM LBeTOM 0603HaUYeHO yBenimyeHre CToKa, a KPacHbIM —

ymeHblueHme. [F3.2]

41
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JICSITEIbHOCTH, HM3MEHEHUS B 3€MJICMIONB30BAHUM U
ypbanm3zanus [3.3.2, 3.5]. B miobampHOM MacinTabe
MOTPEOHOCTh, B BOJE B IOCIEAYIOUIME JECATUICTHS
BO3pacTeT, NPEeKAE BCEro H3-3a POCTA HACEICHHS
W TIOBBIIICHWS YPOBHS JIOXOJ0B. B peruoHanbHOM
aCIIeKTe BEPOSATHBI OOJIBIIINE U3MEHEHUS B TIOTPEOHOCTH
B HUPPUTAI[MOHHOW BOJE B pe3yJbTare W3MCHEHHs
knuMata [3.5.1]. BecbMa BeposITHO, YTO CYIIECTBYIOIINE
METOJIbl yIPABJICHUsI BOJHBIM XO3SICTBOM OKaXyTCS
HEOCTATOYHBIMU /ISl YMEHBIICHHS OTPHIATEIbHBIX
MOCJEACTBUI H3MEHEHHS KIUMaTa JUis HaJIeKHOCTH

B HeKkoTopbix cTpaHax K pervoHax (Hanpumep,
B Kapnbckom 6acceiiHe, KaHape, ABcCTpanuu,
Hugepnangax, Benuko6putanum, CLIA, FepmaHun),
KoTopble npusHatoT HeonpeneneHHOCTb
NPOrHO3MpPyembIX T[MAPOJNIOTMYECKNX WN3MEHEHUN,
pa3spabaTbiBaloTcA  npoueaypbl  agantauum  wm
npakTunKa ynpasaeHNA puckamv B BOJHOM XO3ACTBe
(oueHb BbicOKas cTeneHb JOCTOBEPHOCTH).

Co Bpemenu Tperbetd onerkn MI'DWK Obiw OLIEHEHBI
HEOIPEICICHHOCTH M YIYYIIWIOCh UX TOJKOBaHHE, U
ceifyac pa3pabarbIBarOTCsl HOBBIE METO/IBI (HanpuMep, Ha

BOJIOCHA0OXKCHUSI,  PHCKA  HABOJHCHUH,  3I0POBBS,
SHEPreTHUKU M BOMHBIX 3kocucteMm [3.4, 3.5]. Bonee
Ka4yeCTBEHHBIN yuer TeKyHleﬁ U3MCHYUBOCTH KJIHMaTa B

OCHOBE aHcamOIeit) Ui onpeaeNeHUs UX XapaKTePUCTHK
[3.4, 3.5]. BmecTe ¢ TeM, KOTUYECTBEHHBIE IMPOEKITUH
M3MECHEHHMH KOJIMYECTBA OCAJKOB, PACXOJOB pPEK W
YPOBHSI BOJIbI B MacITabax peyHbIx OaCCeHHOB OCTAOTCS
HeonpeaeneHueiMu [3.3.1, 3.4].

YIPABJICHUH BOAHBIMH PECYPCaMH, BEPOSTHO, OOIErdnT
aJanTanuio K OyayIeMy n3MeHeHHIo Kinmmarta [3.6].

Bonee 4°C: cywecTBeHHOE BbIMMpPaHWe Mo Bcel nnaHeTe (BuaHo Ha npumepe CLUA n ABctpanun)

40% 1 6onee rnobanbHbIX IKOCUCTEM TPAHCHOPMUPOBAHO (KYNIbMUHALINA — M3MEHEHNA B B1oMaXx)

HemHorve skocncTembl MOTyT afanTupoBatbcs; 50% 3anoBeHVKOB He MOTYT BbINOJIHUTL CBOE NpefHa3HaueHne
BbiMupaHme 15-40% 3HAEMUYHBIX BUAOB B ro6asbHbIX «ropAvrx Toukax» 6ropasHoobpasus

PacnpocTtpaHeHHoe BbiMUpaHue KopannoBs (prdbl 3apacTaloT BOAOPOCIAMU)

Cepbe3Hble U3MEHEHUS B MOAAPHBIX CUcTemax; rnobanbHo -20-30% BuLOB 06peyeHbl Ha BbIMUPaHue

PrcK BbIMMpaHWA NONAPHBIX BUAOB; PUCK TOTO, YTO HazeMHasA bruocdpepa cTaHeT YNCTbIM UCTOYHUKOM Yriepoja
15% v 6onee rnobanbHbIX SKOCUCTEM TPAHCHOPMMPOBAHO (KyNbMUHALMA — U3MEHEHNA B 611IOMax)

Cepbe3sHas (okono 20-80%) noTepsa ama3oHCKOro AOXAEBOrO fieca 1 ero buopasHoobpasusa

MoTeps okono 50-60% 6yLwua, okono 10-80% pa3nnuHbIx BUAOB dayHbl B FOAP

MoTeps okosno 40-50% sHAEMUYHBIX pacTeHuin B KOAP 1 Hamnoun

CepbesHasn (okosno 50%) noTeps necHol cpefbl 06uTaHNA B KBUHCeH e

ObecuBeunBaHMe KOPaNoBbIxX prdpoB

WG A2 Okono 10-15% B1AoOB 06peyeHbl Ha BbIMMpPaHMe

WG B1 + stabil.
MoTeps 8% cpef 06UTaHUA NPECHOBOAHBIX Pblb B CeBepHON AMepuke

YBenuyeHue yuepba Ans noaApHbIX SKocMcteM
YcuneHHoe obecLBeyrBaHme Kopannosbix pudos
Bonee uHTeHcBHOE BbiMMpaHue amonbuii B ropax

N3MeHeHe TemrnepaTypbl MO CPaBHEHMIO C
LOVIHAYCTpUanbHbIM ypoBHeM (°C)

rog

Punc.TS.6. KpaTkoe n3noxeHve npoeLnpyembiX PUCKOB M3-3a KPUTUYECKMX NOCNeACTBUIA M3MEHEHMA KNMMaTa Af1A SKOCUCTEM ANA Pa3HbIX YPOBHeN
NoBbILWeHNA robanbHOW cpefHerofoBoi Temrepatypbl, AT, MO CPaBHEHWIO C JOVHAYCTPUANbHBIM KIMMATOM, UCMOMb3yeMblX Kak KOCBEHHbI
rnokasaTeslb U3MeHeHUA Knumata. KpacHas KpuBas cOOTBeTCTBYeT HabniofaeMbiM aHOManmaM TemnepaTypsbl 3a nepuog 1900-2005 rr. [WGI AR4
F3.6]. [Be cepble KpMBble AAOT NPVIMEPbI BO3MOXHO OyAyLLeii SBOMOLUM U3MEHEHWA rnobanbHol cpefHeln Temnepatypbl (AT) Bo Bpemenu [WGI
AR4 F10.4], npencTaBneHHble B MaTepuranax Pl MHoromogenbHbIMy cpeaHMmM peakumamu (i) Ha cLueHapuri pagraumoHHoro Bo3aenctema A2 (WGI
A2) n (i) Ha pacwmpeHHbIn cueHapuia BT (WGI B1+stabil.), roe pagraunoHHoe Bozgenctaue nocne 2100 roga yaepxmBanocb NOCTOAHHbIM Ha YPOBHE
2100 roga [WGI AR4 F10.4, 10.7]. Benble 0651acTn 0603HayaloT HENTPanbHble, HE3HAaUMTENbHbIE OTPULATENbHbIE UIIN MOSTOXKMTENbHbIE MOCEACTBUA
WM PUCKK; KeNTble 0651acT — oTpuLaTesibHble NOCNeACTBUA ANIA HEKOTOPbIX CUCTEM U HU3KME PUCKYW; KpacHble 0651acTn — oTpuuaTenbHble
NocNeacTBUA MV PUCKM, KOTOPble 6onee LIMPOKO pacnpocTpaHeHbl v (1nv) nMetoT 6onee BbICOKNI MOPAAOK BeNNUMHbI. [ToKa3aHHble NnocneacTBrA
YUUTbIBAIOT TOJIbKO NOCNEACTBMA U3MEHEHWA KITMMaTa, He MPUHMMas BO BHUMaHWe 3GdeKTbl U3MEHEHNA B 3eM1enosib30BaHUM Unu ¢parmeHTaumnm
cpep 06UTaHVsA, Ype3MepHOro cbopa yporkas 1 3arpAsHeHNA (Hanprmep, OCakAeH)A a3oTa). B HEKOTOpbIX, OAHAKO, YUUTHIBAOTCA 3MEHEHNA B
XapaKTepe NoXapoB, B HEKOTOPbIX — BEPOATHbIE 3ddeKTbl NOBbILLEHNA NPOLYKTUBHOCTY, Bbi3BaHHblE POCTOM KOHLIEHTPALUW YIIeKCIoro rasa B
aTMocdepe, a B HEKOTOPbIX — 3ddeKTbl Murpauunn. [F4.4, T4.1]
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DKocucmemol

T'eonormueckue JaHHBIC 3a TIPOIUIBIE TEPUOIABI
IIOKa3bIBAKOT, YTO 3KOCHCTCMBI O6Ha,I[aIOT OHpeZ[eJ'ICHHOﬁ
CITIOCOOHOCTBIO €CTECTBEHHBIM IMyTEM aAariTUpOBAThCA K

m3MeHenuto kaumata [ WGI AR4 Chapter 6; 4.2],

OJIHAKO 1Ta YCTOMYMBOCTh HHUKOTJAa HE OCMapuBaiach
OOJIBIIION YHCICHHOCTBIO HACEJICHUS IUIAHETBI U €ro
MHOTOTPaHHBIMH MTOTPEOHOCTSAMH B pECypcax 3KOCHCTEM
U CO3/IaBaeMbIM JIaBJIEHHEM Ha dKocuctemsl [4.1, 4.2].

K 2100 rogy yctonumBocTtb ' MHOrnx skocucrem (ux
CNoCcOOGHOCTb aAaNTUPOBATbCA eCTECTBEHHbIM NMyTeM),
BeposATHO, OyaeT nobGexpeHa OecnpeueaeHTHbIM
coyeTaHMeM U3MeHEeHUA KNMMaTa, CBA3aHHbIX C HUM
BO3MYLleHUI (Hanpumep, HaBOAHEHWUN, 3acyxu,
NoXKapoB, HalIeCTBUA HACeKOMbIX, OKUCNEHUA
oKeaHa) 1 gpyrux ¢pakTopoB rnobdanbHbIX U3MEHeHUN
(Hanpumep, W3MeHeHWI B 3eMenosib30BaHUM,
3arpA3HeHs, Ype3MepHONKCITyaTauumnnpupoaHbIx
pecypcoB) (BbicoKasA cTeneHb fOCTOBEPHOCTN).

Becbma BepoSITHO, YTO KOHIEHTPAIUS YIJIEKHCIIOTO
raza B arMocgepe OyaeT HaMHOTO Ooiiee BBICOKOH, ueM
3a mocneqHue 650 THICAY JIeT, a TIoOANbHAS CPETHSSA
Temmeparypa OylIeT MHUHUMYM TaKOH K€ BBICOKOW, Kak
3a mocnenuue 740 teicsu et [WGI AR4 Chapter 6;
4.2, 44.10, 4.4.11], uro moBnuseT Ha dKocHcTeMbl. K
2100 romy pH okeana, BecbMa BEpOSTHO, OyJeT HIKE,
gem 3a mocnexnue 20 miH. et [4.4.9]. DkcTpakTHBHOE
HCTIONB30BAaHUE CCTCCTBEHHBIX CpEl OOWTAaHUS W WX
(dparmeHTanys, BecbMa OTpHULIATENILHO
CKakeTcsl Ha ajantanuu BuaoB [4.1.2, 4.1.3, 4.2, 4.4.5,
4.4.10].

BEPOATHO,

[IpeBpllieHUE  YCTOMYMBOCTU  DKOCHUCTEM,
BEPOSITHO, OyJIeT XapaKTepH30BaThCS  ITOPOTOBBIMH
pEaKHsAMH, MHOTHE U3 KOTOPBIX Oy/1yT HEOOPATUMBIMH BO
BPEMEHHBIX MaclTadax, 3HAYUMBIX JUIs YETIOBEUCCKOTrO
oOIiecTBa; 3TO, Hampumep, MHOTeps OHopazHOOOpaszust

BECbMa

BCJIICACTBUC BBIMHpPAHHWA, HAPYIICHHUE OJSKOJIOTMYCCKOIO
B3aUMOJICHCTBUSI BHAOB, CEPbE3HBIC W3MEHEHUS B
CTPYKTYPE 9KOCHUCTEM M PEKUMAX BO3MYIIIEHHS (0COOCHHO
MOXKapbl M HAIIECTBHS HAceKoMbIX) (cMm. puc. TS.6).
Becbma BeposiTHO, 4TO Oy/1€T UMETh MECTO OTPHULIATEIILHOE
BO3JCHCTBUE HA
(mampumep, OwopasHooOpasue) WM PEryIHPYIOIIne
yciryru (Hampumep, moriomieHne yriepona) [4.2, 4.4.1,
442-449,44.10,4.4.11, F4.4, T4.1].

OCHOBHBIE CBOMCTBAa DYKOCHUCTEM

11Ycmoduyusocme onpepensaeTca Kak CnocobHOCTb COLManbHON UW SKONOTUYECKO
CHCTeMbI NOT/IOLWaTh BO3MYLLEHNA, COXPaHAA NPU 3TOM TaKy!o e 6a30Byto
CTPYKTYPY 11 CNoco6bl GYHKLIMOHUPOBAHWA, CIOCOBHOCTb K CaMOOPraHm3aLmn u
CMOCOBHOCTb afJaNTNPOBaTbCA €CTECTBEHHBIM MYTEM K CTPeCcaM U U3MEHEHUAM.

HasemHas 6uocdepa, BepoATHO, K 2100 roay
CTaHeT YMCTbIM WCTOYHUKOM Yrfiepofa, ycunusas
TakuM 06pa3om M3MeHeHVe KIvMaTta, eciv yyecTb
NPOAOJIKaLMNNCAPOCTBbIGPOCOBNAPHNKOBbBIXIa3oB
C HblHEeLUHel unu 6onee BbICOKOI CKOPOCTbIO, a TaK»Ke
Apyrue HecMsryeHHble rnobanbHble N3MEHeHus,
TaKue KaK n3MeHeHUs B 3eM/1enosib30BaHnu (BbiCoKas
cTerneHb JOCTOBEPHOCTH).

Hexoropble KpyIiHbIE Ha3eMHbBIC 3aJIeKH yIiepoja
YS3BUMBI JJIsl K3MEHEHUS! KinMara 1 (UJIK) MOCIIeCTBUI
M3MEHEHUs B 3emuienonb3oBanuu [F4.1,4.4.1,F4.2,4.4.5,
4.4.6,4.4.10, F4.3]. Hazemnas buocdepa ceifgac CIIyKuT
MepEeMEHHBIM, HO, KaK MpPaBHJIO, YBEIHYUBAIOIIAMCS
MOIVIOTUTENEeM  yriepoda (BcielAcTBHE — 0OOTaIeHUs
armocepsl yIIICKUCIIBIM T'a30M, YMEPEHHOI'0 W3MEHEHHMS
KJIMMara U Ipyrux 3G QexToB), HO ATO SIBJICHUE, BEPOSITHO,
JOCTHUTHET ITUKA 10 CEPEIMHBI CTOJIETHSI, a 3aT€M Ha3eMHasI
O6rnocdepa HaYHET CTAHOBUTHCS UYUCTBIM HCTOYHHUKOM
yIlieposa, yCuimBasi TaKMM 00pa3oM M3MEHEHHE KiInmaTa
[F4.2, 4.4.1, 4.4.10, F4.3, 4.4.11], Torna kak OyhepHas
E€MKOCTh OKeaHa HauumHaeT Hacwimarbcs [WGI AR4,
Hanpumep, 7.3.5]. 310, BeposaTHO, npomsoiiaer g0 2100
rofa, €CIM TMPEANOJIOKUTh IPOJOKEHHE BBIOPOCOB
MIApPHUKOBBIX Ta30B C HBIHEHIHEH mim Oojee BBICOKOM
CKOPOCTBIO W HaJW4YM€ HECMSTYEHHBIX (DaKTOpOB
DI00aNBHOTO  M3MEHEHMs, BKIIOYAsh WM3MEHEHUs B
3eMJICTIONIb30BAaHHUM,  TPEXKJIEe TPONHYECKOe
obe3necenne. BrIOpockl MeTaHa M3 TYHAPHI, BEPOSTHO,
yemnsarces [4.4.6].

BCCIO

MNpunbnusutensHo 20-30% (cpean pervoHanbHbIX
6uoT - ot 1 o 80%) BMAOB, MO KOTOPbIM A0 CUX NOP
npoBoAuiach oLeHKa (B 6ecnpucTpacTHoi BbIGoOpKe),
BEpOATHO, OyAyT HaxoAUTbCA B MOBbILWEHHON
OMacHOCTM BbIMUpPaHWA, ecnu rnobanbHaa cpepHAA
TemnepaTtypa noBbicUTCA Ha 2-30C NO cpaBHEHMIO C
[OVHAYCTPUANbHbIMU YPOBHAMU (CpeAHUI YPOBEHb
[OCTOBEPHOCTH).

OCHOBHOE 3HAYCHHWE UMEIOT DIOOANBHBIE MOTEPH
ouopa3HoobOpasus, koropsie HeoOpartumsl [4.4.10, 4.4.11,
F4.4, T4.1]. YucnenHoctbs ocobell PHAEMUYHBIX BUOB
camasi BBICOKas TaM, TJI€ NPUDIYIICHBI PErHOHAIHHBIC
MATCOKITUMATUICCKIEC  HM3MCHCHHS,
SHJICMUYHBIC BHIBI, BEPOSTHO, OOJBIIE ITOJBEPIKCHEI
PHCKY BBIMHUPAHHsS, Y€M B T'COJIOTHYECKOM MPOIIOM
[4.4.5, 4.4.11, F44, T4.1].
BEPOSITHO, YXY/IIUT 00pa30BaHHE PAKOBUH M3 aparoHMUTa
y IIHPOKOTO psfa IUIAHKTOHHBIX ¥ MEJIKOBOIHBIX
OCHTHYECKHX MOPCKHX opranmsMoB [4.4.9, B4.4].

IIOKa3bIBasA, 4YTO

OxuclieHHe OKeaHa,
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CyIecTByIOMKE METOABI OXPaHBI, KaK IPaBHIIO, TUIOXO
MOJITOTOBJICHEI K W3MCHCHHUIO KJIMMaTa, a JCHCTBEHHBIC
MEphbl TI0 aJaNTalldy, BEPOSTHO, PEalln30BaTh JOPOTO
[4.4.11, T4.1, 4.6.1]. XOTs CBsI3U MEXKIY IEITOCTHOCTHIO
OuopazHooOpa3usi M ycIyraMd DKOCHCTEM OCTaloTCs
KOJIMYECTBEHHO HEOTIPEICTICHHBIMH, CYIIIECTBYET BEICOKAs
CTETIeHB JIOCTOBEPHOCTH B TOM, UTO JaHHASI B3aHMOCBSI3b
KauecTBeHHO no3utuBHa [4.1, 4.4.11, 4.6, 4.8].

Becbma BepoATHO, YTO CyL|eCTBEHHbIE U3MEHEHMA B
CTPYKTYpe U GYHKLNOHMPOBaHNUN 3€MHbIX 1 MOPCKINX
3KoCMcTeM Npoun3onayTnpurnobanbHOM noTeryieHn
Ha 2-3 rpagyca no cpaBHEHUIO C JOVHAYCTPUANbHbIM
YPOBHEM M NPU CONYTCTBYIOLLEM POCTE KOHLIEHTpaLn
yrnekucnoro rasa B atmocédepe (BbicoKaa cTeneHb
[OCTOBEPHOCTH).

CyHJ,eCTBeHHbIe U3MCHCHUSA B 6I/IOMaX, BKJIXOUas
TIOABJICHUC HOBEHIITNX 6I/IOMOB, u HU3MCHCHUS
B OKOJIOTHYE€CKOM B3aPIMO,Z[eI>iCTBPIPI BH/IOB, C

npeoOrajaHieM  OTPHUIATENFHBIX  MOCICICTBHHA IS
TOBapOB M YCJIYI, BECbMa BEpOATHO, BBbI3BAHBl JTUM
MOBBILLIEHUEM TEMIIEPATYPbl U IPAKTUYECKU OTIPEACTIEHHO
npeB3oiayT ux [4.4]. IlocreneHHOE OKUCIIEHHE OKEaHOB,
KOTOPOMY DPaHbIlle HE MPHIaBaly 3HAYCHUS, BCIECACTBHE
pocTa KOHIIEHTPAINX YIIIEKUCIIOTO ra3a B aTMocdepe, Kak
0XKUJTAeTCsI, OKAYKET OTPHIIATEIIFHOE BIISIHAE HA MOPCKUE
PaKOBHHOOOPA3YIOIINE OPTaHU3MBI (HaIpUMED, KOPaJLTbI)
Y Ha 3aBUCAIIME OT HUX BB [B4.4, 6.4].

Muwesvie, 8BonoKkHUCMbIE U JIecHble NPOOYKMbI

B cpefiHe- 1 BbICOKOLUMPOTHBIX PErMoHax ymepeHHoe
noTernieHne NONOXKNTeNbHO BIMAET Ha YPOXKalHOCTb
3ePHOBBIX KYNbTyp M MPOAYKTUBHOCTb MacTouLy,
OfHAKO B CE30HHO 3acCyW/MBbIX W TPOMUYECKNX
pervoHaxaakeHe3HauuTesIbHOeNoTeneHne CHIKaeT
YPOXKalHOCTb (CpefiHAA CTeneHb JOCTOBEPHOCTH).

M3meHeHMe KnnmaTa YyBenMuuMBaeT KoONM4YecTBO
niogein, NoABepPXKEeHHbIX PUCKY ronoga, MUHUMalnbHO
nocpaBHEHNIOCOBLWNM3HaUYNTENbHbIMYMEHbLUEHNEM
YMCNIEHHOCTU 3TO KaTeropun 6narogapa coumnanbHo-
SKOHOMUYECKOMY pa3BuUTMIO (CcpefHAAa CTeneHb
JOCTOBEpPHOCTN).

[To cpaBHeHmio ¢ 820 MIJIH. YENOBEK, KOTOPHIC CErOTHS
HEJI0ENal0T, B CIIEHApHUSIX COLHUAIBHO-IKOHOMUYECKOTO
passutust CJICB 06e3 ydera W3MEHEHHs KIMMaTa
mpoenupyercs, 4ro mno cueHapusm Al, Bl u B2 B
2080 romy Oymyt Hemoemath 100-240 MiH. YeloBeK
(o cuenaputo A2 — 770 miH.). CueHapuu, B KOTOPBIX
YUUTBIBAETCS W3MEHEHHE KIMMaTa, AT CIIeIYyIOUIyIo
mpoekiuio: no crerapmsiM Al, Bl u B2 B 2080 romy

OoynyT Hemoenars 100-380 MutH. "enoBek (IO CIICHAPHIO
A2 — 740-1300 miH.) (HU3Kas WIA CPEHHSS CTCIICHB
JIOCTOBEPHOCTH). J[Mana3oHbl 3/1eCh MOKa3bIBAIOT CTETIEHb
BIUSHUSL WCKIIIOYCHUS WU BKIIOYEHHsS] B CIEHApUU
(dakTopa ymIekucioro rasza. M3MeHeHue KiMMara u
CONMATBHO-YKOHOMHYECKHE SBIICHHS, BMECTE B3ATHIC,
U3MEHSIOT  PETHOHANBHOE  paclpeesicHIe
MIPUYEM CYIIECTBEHHbIE OTpPUUATEIbHBIE MOCIEACTBUS
mpoerupyroTes s cTtpad Adpuku k rory ot Caxapbl
(HU3Kas - CpeHsIs CTEeNEeHb JOCTOBEpHOCTH) [5.4, T5.6].

roJjioza,

Mpoekuun N3MEeHEeHUIN 4acToTbl n cunbl
3KCTpeMarnbHbIX KAMMaTUUYeCKNX ABNEHUA WMeloT
3HaunTesNIbHble MOCNeACTBUA ANA NPOMN3BOACTBA
NPOAOBONbCTBMA U JIECHONO XO3AWNCTBA, a TaKKe
oTpuuaTeNnbHO BAUAIOT Ha MNPOAOBOJIbCTBEHHYIO
6e30nacHOCTb, BAO6GABOK K BNIMSIHMIO MPOELIPYEMOTO
cpepHero Knumara (BbICOKanA cTeneHb
[OCTOBEPHOCTH).

[Tocnennune uccne0BaHus TOKAa3bIBAOT, UTO MOBBIIIICHHAS
4acTOTa TEIUIOBBIX CTPECCOB, 3aCyXW M HaBOJHEHUN
OTPHILIATENILHO CKA3bIBAETCS HA YPOXKAMNHOCTU 3€PHOBBIX
U TIOrOJIOBbE CKOTa, B JAOIOJHEHHE K ITOCIEACTBUSIM
CpEIHET0 U3MEHEHHS KIMMAaTa, 9To CO3/1aeT BOZMOXXHOCTh
HEO)KUJIAaHHOCTEH, MpHUYeM IOCIEeICTBUS UMEIOT Ooiee
3HAYUTEJILHBIH ITOPSIIOK BEIMIMHBI M HACTYTIAIOT PAHbIIIE,
4eM MPEACKA3bIBAETCS TOJIBKO M0 U3MEHEHHSIM B CPETHUX
nepeMeHHBIX [5.4.1, 5.4.2]. DT0 0COOECHHO XapaKTEepPHO
JUIA HOTpe6I/lTeHbCKI/IX CCKTOPOB B HHU3KHX MHIUPOTaXx.
M3MeHUMBOCTh M UBMEHCHHUE KIIMMaTa TaK)Ke BIMSIIOT Ha
PHUCKH IOXKAapOB, HAIUECTBUN BPEIUTENIEH U MATOI€HHbIX
OTpPULATEIHHO
MPOU3BOJCTBE IHIIEBBIX, BOJOKHUCTBIX M JIECHBIX
MIPOIYKTOB (BBICOKAasi CTENEHb JOCTOBEpHOCTH) [5.4.1-
5.4.5,5.ES].

OpraHu3mMoB, 4YTO CKa3pIBa€TCA  Ha

Pe3ynbraTbl MOAENMpPOBaHNs NOKa3blBAKOT YCUieHe
OTHOCUTENbHbIX MNpeuMyLlecTB agantauuu npu
HU3KOM M CpefiHeM YpPOBHe notenneHusa (cpepHAs
cTeneHb AOCTOBEPHOCTU), XOTA ajanTauus MOXKeT
co3gaBaTb Harpy3ky Ha BOAHble U 3KONOrmyeckue
pecypcbl No Mepe akTVBU3aLuum notenneHuns (HM3Kas
cTeneHb JOCTOBEPHOCTH).

Ectp MHOXECTBO BapHaHTOB aJlanTawyy,
NPEIIoJIaraloliX pasHble YPOBHH 3aTPaT, OT U3MECHEHUS
CYIIECTBYIOIIMX METOJOB JI0 M3MEHEHHSI MECT BEACHHS
JIESITEIIFHOCTH 110 TPOM3BOJICTBY MHUIIEBBIX, BOJIOKHUCTBIX
npoaykroB  [5.5.1].  DddekrruBHOCTH
aanTanuu BapbUpyeTCsa OT MUHUMAJIBHOTO YMCHBIICHUSA
OTPULATENIBHBIX ~ HOCIEACTBHH 10  IIPEBpPAILECHUS

OTPUHATCIIBHOTO TIOCJIEACTBUA B IIOJIOXKUTEIIBHOEC. B

n JICCHBIX
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(a) Kykypy3a, cpegHune 1 BbICOKME LWNPOTbI
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(c) MweHuya, cpegHMEe N BbICOKME LUNPOTbI
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(b) Kykypysa, Hu3Kue WwmpoTbi
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(d) MweHwnua, HN3KNMe WNPOoTbI
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Puc. TS.7. YyBCTBUTENBHOCTb YPOXKANHOCTU 3€PHOBBIX, B YaCTHOCTH, KYKYPY3bl 1 MLWEHULLb, K U3MEHeHWIo KnMaTa. OTpakeHa peakuus 6e3 yyeTa
afjantauum (opaH»eBble TOUKM) 1 C y4eTOM apanTaumm (3eneHble Toukn). MiccnenoBaHusa, Ha KOTOPbIX OCHOBAH [aHHbI PUCYHOK, OXBaTbiBaOT
Lenblil pAag M3MEHeHN B OCafikaxX M KOHLeHTpauuy Yrnek1cioro rasa u OTMyaloTca mMexay coboi npefctaBneHnem 6yaylmnx 3MeHeHnn B
MN3MeHUMBOCTU KNMaTa. Hanpumep, 6onee ceeTnble ToUky Ha rpadurkax (b) u (c) o6o3HauatoT peakumio HeopoLLaeMblX KyNbTyp Mo KAMMaTUYeCKUM

CLEHAPVIAM C YMEHbLUEHMEM KONNYeCTBa OCaAKoB. [F5.4]

CpeIHEM B CHCTEMaX BhIpAIIBaHHS 3¢PHOBBIX TAKHE MEPHI
ajanTaryy, Kak H3MEHEHHE COPTOB U BPEMEHH TOCAIKH,
no3BossitoT m3oexars 10-15% cHmkeHHs ypokaifHOCTH,
YTO COOTBETCTBYET MECTHOMY ITOBBIIICHUIO TEMIIEPATYPbI
Ha 1-2°C. [Tonp3a OT aganTanuu, Kak MpaBuio, BO3pacTaet
MIPOTIOPIIMOHAIBHO CTETIeHN M3MeHeHHs kiumara [F5.2].
Jns comeficTBHA amanTanuéd HEOOXOAWMBI M3MEHEHUS
W opraHax ympaeineHusa. [laBrmeHwue,
HalpasjieHHOE Ha KYJIBTUBALUIO MaJOIUIOZOPOIHBIX
3eMellb MM Ha BHEIPEHHE HEYCTOMYMBBIX METO/IOB
3eMJIeqIeNnsl, MOXKET YCHWIMTh JErpajalluio 3eMelb U
HCIONB30BAaHUE PECypCOB, a TaKKe ITOCTABUThH O]

B IIOJIMTUKE

yrpo3y OuopasHooOpa3ue Kak JUKUX, TaK M JIOMAIIHUX
BUJIOB [5.4.7]. Mepbl 10 ajantanuu cleayeT BKII0YaTh
B CTpaTernyl W INPOrpaMMBbl Pa3BHTHs, HAIMOHAJbHBIC
MIPOTPaMMEI, CTpaTeruu OOpBOBI ¢ OemHOCTEIO [5.7].

Menkne pepmepbinpepmepbl, BegyLie HaTypanbHoe
X03AICTBO, CKOTOBO/bI, pbl6aku-KycTapu,
BEPOATHO, MOABEPrHYTCA AEeNCTBMIO KOMMIEKCHBIX,
NOKann3oBaHHbIX NOCNeACTBUIA U3MEHEHNA KnumaTa
(BblcOKas cTeneHb fOCTOBEPHOCTH).

OTH TpyHIbl, CHOCOOHOCTH KOTOPBIX K aJalTaliu
OTpaHUYCHA, BEPOSITHO, CTOJIKHYTCS C OTPHIATEIbHBIMU
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MOCIIEACTBUSIMU JJIS Y POXKAHHOCTH TPOITHMYECKHUX KYIIBTYP,
BKyIe C BBICOKOW YS3BUMOCTBIO K 3KCTpPEMallbHBIM
sIBIIEHUSIM. B GoJ1ee 10rocpouHOM IEpCIIeKTHBE, BEPOSITHO,
OymyT MMEThb MECTO IOTOIHHUTENIBHBIE OTPHUIATEIIBHbIC
TIOCIIEACTBYS IPYTUX CBS3aHHBIX C KIIMMATOM IPOIECCOB,
TaKMX KaK COKpAaIleHHE CHEKHOTO IMOKpPOBa, OCOOEHHO
B UMHupo-T'aHrckoil paBHHHE, TMOBBIIIEHHE YPOBHS
Mops, YPOBHS  PaCHpOCTPAaHEHHOCTH
3a00seBaHNi ueNoBeKa, BIMSIOIIMX Ha MPEATIOKEHUE
CeNBbCKOXO03SHCTBEHHOM padodei CHIIBI (BBICOKASI CTETICHB
nmocTtoBepHOCTH) [5.4.7].

MOBBIIICHUC

B rno6anbHom macwtabe Npov3BoACTBO NPOAYKLUM
JIeCHOro XO03AICTBa, MO OLIEHKaM, NMpu N3MeHEeHUU
K/IMMaTa B KPaTKO- M CpedHeCPOYHOU nepcrneKkTuBe
6yAeT N3MEHATLCANNLLD YMEPEHHO (CpeaHAs cTeneHb
OOCTOBEPHOCTH).

XapaxkTep n3MeHEHHs II100aIbHOT0 00beMa ITPON3BOACTBA
HIPOTYKIMH JIECHON IPOMBIIUIEHHOCTH — OT YMEPEHHOTO
MOBBILICHUSI JI0 HE3HAYUTEJLHOTO CHIDKGHUS, XOTS
perroHajbHBIC U JIOKaJIbHbIC N3MEHEHHSI, BEPOSITHO, OyAyT
3HauUTeNbHbIME [5.4.5.2]. PocT oObema mpowu3BOICTBA,
BEPOATHO, CMECTHUTCS OT HHU3KOIIMPOTHBIX PETHOHOB
B KPaTKOCPOYHOH IEPCIEKTHUBE K BBHICOKOIIMPOTHBIM
pEeruoHaM B TOITOCPOYHOI nmepcenekTuse [5.4.5].

Mo Kpaam apeanoB oXupaerca NoKanbHoe
BbIM/pPaHME KOHKPETHbIX BUAOB pbl6 (BbicoKas
CTeneHb JOCTOBEPHOCTN).

BeposiTHO, perrnoHanbHbIC H3MEHEHUS B pacIIpe/Ie/ICHUN 1
NPOIYKTHBHOCTH KOHKPETHBIX BUIOB PHIO MPOIOIKATCS,
U TO KpasM apeasoB OyleT NPONCXOANUTH JIOKAJIHHOE
BBIMUpPAHHE, OCOOEHHO TPECHOBOJIHBIX M IPOXOIHBIX
(HanpuMep, JIOCOCEBBIX W  OCETpPOBBIX). B
HEKOTOPBIX ~CiIydasx apeajsl W [POAYKTUBHOCTB,
BEpOATHO, yBenmuaatcsi[5.4.6]. EcTb HOBBIe CBHIETEIHCTBA,
KOTOpBIC BBI3BIBAIOT OOCCIIOKOCHHOCTh 3aME/ICHHEM
MepuaroHaIbHON ONPOKUIBIBAIOIIEH HUPKYIISAIUH, YTO
MOXKET HMMETh Cepbhe3HbIC IOCIEACTBUS JUIS PHIOHBIX
MIPOMBICIIOB [5.4.6].

BUJIOB

ToproBnAa  nNpofoBONbCTBMEM W MpoAyKumen
NecHol NPOMBILWIEHHOCTH, COMMIaCcHO MNPOEKLMUAM,
YBENNUMTCA B OTBET Ha U3MEHEeHMe K/MMaTa, npuyem
6ONbLUINHCTBO Pa3BMUBAIOLLMXCA CTPaH ByAyT cunbHee
3aBMCETb OT MMMOpPTa NPOAOBONbLCTBUA (CpepHAa -
HU3Kas cTeneHb AOCTOBEPHOCTH).

XoTst TOKymaTreabHas CIIOCOOHOCTh B
MIPOIOBONIECTBUS, BEPOSATHO, B iepuox 1o 2050 roma Oymet
MOBBIIIATHCS BCIEJCTBUEC CHIIKCHUS PEAlbHBIX IICH, B

neproz ¢ 2050 o 2080 rox Ha Hee OyayT OTpHIATEIHHO

OTHOIICHHUH

BJIMSITH OOJIee BBICOKUE PealibHbIC IIEHbI, 00YCIOBICHHbIC
n3MeHeHrneM knnMara [5.6.1, 5.6.2]. DkcnopT mpoayKToB
MUTAaHUS YMEPEHHOIO II0sica B TPONHMYECKHE CTPAaHBI,
BEPOSITHO, yBenmuutrcs [5.6.2], Torma kak B AKCIOPTE
MIPOYKIMH JIECHOHM NPOMBIIUIEHHOCTH B KPaTKOCPOYHOM
MEPCIICKTHBE BEPOsITHA OOpaTHas kapTuHa [5.4.5].

JKCnepuMeHTalbHble nccnepoBaHmA peakuyuu
CeNbCKOXO3ANCTBEHHbIX KyNbTyp Ha MOBbIWEHWe
KoHueHTpaumun CO2 nopTBepKAaloT  BbIBOAbI,
n3noxkeHHole B TAO (cpeagHasa — BbicOKaA cTerneHb
JoctoBepHocTn). HoBble pe3ynbratbl MoO3BONAIOT
NpeanonoXuTb MeHee aKTUBHYIO peakuuio J1iecoB
(cpepHAA cTeneHb JOCTOBEPHOCTH).

Henasuwnii [IOBTOPHBII
oboramenus armocdepsl yriekucasiM Tazom (FACE)
MOKa3bIBaeT, uyTo npu koHueHtpanun CO2 550 gacreit
Ha MHJUTHOH YPOXKalHOCTh B HEHATIPSDKEHHBIX YCIIOBHSIX
nosbimaercs y C3-kynstyp Ha 10-20% mo cpaBHEHHIO
C YpOBHEM NpH HBIHEUIHEW KOHIEHTpauuu, a y C4-
KynbTyp — Ha 0-10% (cpennsis cTeneHb JOCTOBEPHOCTN).
MonenupoBaHue YpOXXKaWHOCTH KyJbTYp B YCJIOBHSX

aHaIu3 HUCCIEIOBAHUN

noBbIIeHHON KoHIeHTpanun CO2 1naer pesyabraTsl,
COIIacylommuecss ¢ OSTHUMH JMarna3oHaMH  (BBICOKAs
creneHb JoctoBepHOCTH) [5.4.1]. Tlocnennue pesyabTaThl
3HAYUTEIIbHOMN
pPEaKIuy y CIENbIX JECOHACAKACHUH M TONTBEPKAAIOT
[5.4.1].
BospelictBue o030Ha orpaHuumBaer peakuuro Ha CO2
KaK y CEIbCKOXO3AHCTBEHHBIX KYJIBTYp, TaK U y JIECOB
[B5.2].

FACE neMOHCTpHPYIOT OTCYTCTBHE

ITOBBIIICHHBIN poCcT 'y MOJOABIX HOEPEBHEB

HPU6PE)KHble cucmembol U HUSMEeHHble paﬁOHbl

Co Bpemernn TJO Hame NTOHUMAaHHE ITOCIIEACTBUI
M3MEHEHHsl KiIMMara JUis OPUOPEKHBIX CHUCTEM H
HU3MCHHBIX PaliOHOB (manee — «Oeperay) 3HAYUTEIBHO
pacmmpmiocs, u CcHOPMUPOBAIOCH IIECTh BaXKHBIX,
IIOJIMTUYECCKU 3HAYUMBIX COOGLHCHI/II‘/II.

Bepera ncnbiTbiBaloT BpeaHble nocnencTenA
OnacHOCTeWN, CBA3aHHbIX C KIMaTOM 1 YpOBHeEM MopA
(oueHb BbicOKas cTeneHb AOCTOBepHOCTI/I).

Bepera kpaiiHe ys3BUMBI ISl SKCTPEMaIbHBIX SBICHUH,
TaKHUX Kak OypH, KOTOpbIe 00yCIIaBIMBAIOT 3HAYUTCIIEHBIC
3aTparhl JUIA NPUOpekHOro HaceneHus [6.2.1, 6.2.2,
6.5.2]. ExxerogHo oxomo 120 MiH. 4el. MoIBepraroTcs
OTIaCHOCTH, CBSI3aHHOH ¢ TPOITMYECKUMHU IUKIOHAMH. 3a
nepuoa ¢ 1980 nmo 2000 rox >xepTBaMH 3THX LUKIOHOB
cranu 250 Teic. uyen. [6.5.2]. Ha npoTskeHUM Bcero
XX Beka [I00albHOE TOBBIINICHUE YPOBHS —MOpS
COJICIICTBOBAJIO YCUJICHUIO 3aTOILICHHs OCPEroB, IpO3UH
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U TOTEPSIM AKOCHCTEM, OJTHAKO TOYHO OIPEICIHUTH POJIb
TIOBBIIICHUS] YPOBHSI MOPSI CJIOXKHO H3-3a 3HAUYUTEIBHBIX
PETrUOHAJTIBHBIX W JIOKAJbHBIX Bapnaum‘/i BCJICACTBUEC
npyrux (akropos [6.2.5, 6.4.1]. Cpemu >ddexror
MTOBBIIICHUS] TEMIIEPaTypbl B KOHIIE XX Beka — yOBUIb
MOpPCKOTO JIbJia, TIOJATAWBAHWUE BEYHOM MEP3JIOTHl |
COITYTCTBYIOIIIEE OTCTYIUIGHHME OEperoB B BBICOKHX
mupoTax, Oojee yacroe 00ecIBEYMBAaHUE U CMEPTHOCTD
KOpaJUIOB B HU3KHX MmHpoTax [6.2.5].

BecbMa BepoATHO, UTO B NocnegyoLlme aecAaTuneTns
6epera 6yayT nogBepraTbca Bce 6onbluemy pucKy ns-
3@ MHOIMX CNOXHbIX $aKTOPOB N3MEHEeHUA Kanmata
(oueHb BbicOKas cTeneHb [OCTOBEPHOCTN).

O)KI/II[aeMI)Ie U3MCHCHMUS,
BKJIFOUAKOT!

CBSI3aHHBIE C  KIMMaToM,
YCKOPEHHOE€ TIIOBBILIEHUE YPOBHSA MOpS
Ha 0,2-0,6 m wm OGonee k 2100 romy; manmpHeimICe
MTOBBIIIIEHUE TEMIIepaTyphl MOBepXHOCTH Mops Ha 1-3°C;
0ollee MHTECHCHBHBIC TPOIMYCCKHE W BHETPOIIMYCCKUC
LIUKJIOHBI; KaK MPaBHJIIO, 00Jee CHIIbHbBIE SKCTPEMaIbHbIC
BOJIHOBBIE M [IITOPMOBBIE HArOHBI; K3MEHEHUE KOJIMYECTBa
[WG1 AR4
Chapter 10; 6.3.2]. Dtu sBneHus OyayT 3HAYUTEIBHO
BapbHUPOBATHCS B PETHOHAIHLHOM U JIOKAJIEHOM MacinTabe,
OTHAKO TOCIIENCTBHU MPAKTUICCKH OIPEICICHHO OYIyT
Ype3BbIUalHO OTpULIATENbHBIMU [6.4, 6.5.3]. DKocHuCTEMBI
MPUOPEKHBIX BOJHO-OONOTHBIX  YTOJHH,
COJIOHYaKM M MaHTpOBbIe 00JIOTA, BEChbMa BEPOSITHO,

OCaJKOB M CTOKa, OKHCJICHHC OKCaHa

TaKHuX KakK

MOABEPIrHYTCA OIACHOCTH TaM, II€ OHHU HCIILIThIBAIOT
HEJOCTAaTOK OTJIOKECHHH WM OTPaHWYEHBI CO CTOPOHBI,
obpamerHoit k cyme [6.4.1]. erpaganus npuOpeKHBIX
9KOCHCTEM, OCOOEHHO BOJHO-OONOTHBIX YrOOWH W
KOPaJUIOBBIX pH(OB, MUMEET Cephe3HbIE MOCIEACTBUS
JUIst 0J1aroCOCTOSIHUSL COOOILECTB, 00ecreueHne KOTOPBIX
TOBapaMHM YCIyTaMH 3aBHCUT OT MPUOPEIKHBIX IKOCUCTEM
[6.42, 6.53]. VYcunmeHHOe 3aToIUICHHWE, YXyAILICHHE
KayecTBa MPECHOH BOIBI M JPYTHUX PECypcoB, YAoK
PBIOHBIX MPOMBICIOB MOTYT IOBIHUSTH Ha COTHH
MIJUTHOHOB ~ JIFO[IEH, W COLHATbHO-DKOHOMHYECKAsI
CTOMMOCTh ISl OEperoB IpaKTHUECKH OIPEEICHHO
OyleT B pe3yJbTaTe U3MCHCHHUS KJIMMAra YBEIINIMBATHCS

[6.4.2, 6.5.3].

MocnepcTBns M3MeHeHUA Knumata ans 6GeperoB
ycyrybnsiorca noBbllLEeHNEM QHTPOMNOreHHOro
[aBneHnA (o4yeHb BbICOKas cTeneHb JOCTOBEPHOCTH).

Hcnonb3oBanue 6eperos B TeucHrue X X Beka 3HAYUTEIBHO
YCUIINIIOCH, U OTa TCHACHI NS IMPAKTUYCCKH ONPCACICHHO
coxpaHutcs Ha npoTsbkeHuu Bcero XXI cronerus. Ilo
cuenapusm CJICB uncieHHoCTh HaceneHnst MPHOPEKHBIX
paiioHOB MoxeT Bo3pactu ¢ 1,2 mupa. ven. B 1990 romy

no 1,8-5,2 mupna. ven. k 2080 rogam, B 3aBUCUMOCTH OT
OyAyIIuX TEHACHIMI MUTpalW{ B 3TH paiioHbl [6.3.1].
COTHH MHJUIMOHOB JIIONICH M KPYHHBIC OOBEKTHI, U TaK
HAXOJSIIUECST B OMACHOCTH Ha Oepery, CTaJIKMBAKOTCS
C  JIONIOJHHUTENBHBIMH  CTPECCAMH,
M3MEHEHHSIMH B 3¢MJICTIONH30BAHIH F THAPOIOTHYECKUMHU
M3MEHCHMUSIMH B TUIOMIAN BOJOCOOpa, BKITFOUAs TaMOBI,
KOTOpBIC COKpAIIAIOT MOMAJaHue OTIOXKCHUH Ha Oeper
[6.3]. Tpu OCHOBHBIE «TrOpsilYM€ TOUKH» COIMAIBbHOMN
ys3BUMOCTH — 3T0: (1) nensThl (cM. puc. TS.8), ocobernno
CeMb a3MaTCKUX METaeNbT, TJe o0Ias YHCIECHHOCTD
HaceneHus yke mpesbimaet 200 MitH. 9ei.; (2) Hu3MeHHbBIe
MIPUOPEKHBIE TOPOJICKHE PAaHOHBI, 0COOCHHO T€, KOTOPHIS
MTOJIBEPKEHBI Oceanuio; (3) Majble 0CTpOBa, OCOOCHHO
KOpaJuIoBble aTosubl [6.4.3].

BBI3BAHHBIMU

Ona GeperoB pasBuBaKWMXCA CTPaH aganTayus
npakTnyecKkn onpepaeneHHO 6yner 6onee
nNpo6sieMaTMYHON, HeXenn AnA 6eperoB pPasBUTbIX
CTpaH (BbICOKaA cTeneHb JOCTOBEPHOCTH).

PasBuBaromyiecss CTpaHbl YK€ UCHBITHIBAIOT CaMble
CYPOBBIE MOCJIEACTBHSI HBIHENIHUX NPHOPEKHBIX PUCKOB
[6.5.2].
OyzeT MpoaoKaThCs IMPU U3MEHEHUHW KIMMaTa, Haxe
[P ONTHUMAJIbHOM ajamnTalyd, MPUIEM HaHOOIbIIEMY
pucky monmseprHyTcs Asumsa u Adpuka [6.4.2, B6.6,
F6.4, 6.5.3]. Pa3BuBaromuecss crpansl oOnanaior Ooinee
OrpaHMYECHHOH CIIOCOOHOCTBIO K aJaNTaluy U3-3a YPOBHS
CBOETO pa3BHUTHS, NIPUYEM HamboJee ys3BUMbIC PaiiOHBI
COCPEZIOTOYEHbl B OMACHBIX MM YyBCTBUTEIBHBIX
MecTaX, TaKHX KakK Majible OCTpoBa U IenbTH [6.4.3]. B
Pa3BHBAIOIINXCSI CTPaHAX aJanTalus B 3THUX YSI3BHMBIX
«TOPSYMX TOYKax» OyneT Hamboree INpoOIeMaTHYHOMN
[6.4.3].

OTa cuTyanusi NPAKTUYECKH OIpeNeIeHHO

3anaTbI Ha ajantauyuio AnAa yA3BMMbIX 6eperOB
HAaMHOIro HWuxe, 4yem CTOMMOCTb 663ﬂeﬂTeﬂbHOCTVI
(BbICOKaAA cTeneHb AOCTOBepHOCTVI).

Jlnst  OONBIIMHCTBA PAa3BUTBHIX OEperoB 3arparbl Ha
aanTaluio K W3MEHEHHIO KIMMara [PaKTHYSCKH
OIpEZIeJICHHO OyIyT HaMHOIO HIJKE, YeM CTOUMOCTb
yiepba 0e3 ajanTaium, 1ake yUuThIBask TOJIBKO MOTEPIO
AMYIIeCTBAa M YeJOBEYECKHE MKepTBhI [6.6.2, 6.6.3].
[TockombKy OTAaJICHHBIE OCICACTBUS ISl IPUOPEIKHOTO
OusHeca, JIONEH, JKWIIbs, TOCYAAPCTBEHHBIX M YaCTHBIX
COLMANIBHBIX YUPEXJICHUH, TPUPOIHBIX PECYpCOB H
OKpY’KaIOIIEH Cpeibl, KaK IPaBUIIO, OCTAIOTCS B YYeTe
CTOMMOCTH KaTacTpop HENpU3HAHHBIMH, TO TOJIHAS
BBITOJIa OT &JIaNTaI[MK MTPAKTUUECKH OIPE/ICIICHHO OyneT
eme Oompimeit [6.5.2, 6.6.2]. Ecin He mpuHUMATh Mep,
TO CLEHAPUU HAMOOJBIIETO TOBBIMICHHUS YPOBHS MOpS
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Puc. TS.8. OTHOCMTENbHas YA3BMMOCTb MPUOPEXKHBIX AENbT HA OCHOBAHMM OLEHOK YMCIIEHHOCTY HacesleHNsA, KOTOPOe MOXET ObITb NepemeLLeHo
HbIHELUHVMW TEHAEHLMAMM MOBbILLEHWA YPOBHA Mops K 2050 roay (KpalHAaA (KpacHble TouKkm) — 6onee 1 MAH.; BbiCOKas (KOpUYHeBbIe TOUKK) — OT 1
MJTH. A0 50 TbIC.; CpefHAA (YepHble TOUKM) — oT 50 Ao 5 Tbic.) [B6.3]. I3meHeHre knnumaTa ycyrybuno 6bl 3Tm nocneacTBumA.

BKyIIC C JPYTHMH W3MCHEHHSIMH KIUMara (Hampumep,
ycuieHneM Oypb) BIOJIHE MOTYT CIeNaTh HEKOTOPHIC
HU3MCHHBIC OCTPOBa W JIPYyTHME€ HHU3MCHHBIC DPalOHBI
(mampumep, B AensTax M Meragensrax) k 2100 romy
[6.6.3]. DddexruBHyr0 amanTaiuio
K W3MEHECHHIO KJIMMaTa MOXXHO OOBeIUHATH ¢ Oornee

HEOOHTaeMBIMHU

IIMPOKUAM YIpaBICHHEM NPUOPEKHBIMA 30HAMH, YTO,
Cpeir TpOYMX IPEUMYIIECTB, ITO3BOJIUT COKPATUThH
3aTpaThl Ha MpoBeIeHUe MeponpusTuii [6.6.1.3].

Hens6eXHOCTb MOBbIWEHNS YPOBHA MOpS, Aake
B [0JITOCPOYHOI NepcrneKTBe, 4YacTo BCTynaeT B
KOHQMKT C HbIHEWHUMI MOAENAMN N TeHAEHLMAMN
yenoBeyeckoro pasBuTUA  (BblcOKas  cTeneHb
[OCTOBEpPHOCTH).

[ToBbimenue ypoBHST Mopsi 00najaeT 3HAYUTEILHOM
vHepnuei u OyIeT MpPOAOJDKAThCsl B TEUEHHUE MHOTHX
cronetuiiniocne 2100 roga[WG1 AR4 Chapter 10]. Pacnian
3amagHo-AHTapKkTHYecKoro u (win) [permaHmckoro
JEMOBBIX IIUTOB CHeNan OBl 3TO  JIONTOCPOYHOE
TOBBIIIEHUE  3HAYUTENIBLHO  OoJiee  CYIIECTBEHHBIM.
Jnst Tpennanauu moporoBas TemIiieparypa pacrnaja,
Mo oleHkaM, npubnusurenbHo Ha 1,1-3,8°C  BbImIe
CETOIHAIIHEN TIOOANBHON cpemHeit Temmeparypbl. Ilo
cuerapmio A1B 370, BeposTHO, mpomsoiimer xk 2100
rony [WG1 AR4 Chapter 10]. D10 cTaBUT TIOA BOIIPOC
KaKk JIOJTOBPEMEHHYIO JKH3HECIIOCOOHOCTh MHOIMX
NPUOPEKHBIX MOCeNeHN I 1 MHQPACTPYKTYpbI (Harpumep,
aTOMHBIX D3JIEKTPOCTAHIMI) TO BCeHl IIaHeTe, Tak M

HBIHEIITHIOW TEHJEHLUIO PACIIUPEHHs MCHOJIb30BAHMS
JIOIBMHU MTPUOPEKHOI 30HBI, BKIIIOUYAsl 3HAYUTEIHHYIO
MHUTpAlio K T00epekpro. OTOT BONPOC  CO31AET
npobieMy  AJsl  JIOJATOCPOYHOTO — TEPPUTOPUAIEHOTO
TUIAHUPOBAHUST MPUOPEKHBIX paiioHoB. Cradbmin3anus
KJIMIMaTa, BepOATHO, YMEHBIINUT PUCKH paclaja JIETOBBIX
IIUTOB M COKPAaTUT (HO HE OCTAaHOBHUT) TIOBBIIICHHE
YPOBHSL MOpPS BCIIEACTBHE TEMJIOBOTO PAaCIIMPEHUS
[B6.6]. Takmm oOpa3zom, mocie TpeTseidl OIEHKH
MIDUK crano npakTHYeCKU OINpPEJENIEHHBIM TO, 4TO
HauOoJee IiesiecooOpa3Hasl peakius Ha IOBBIIICHUC
YPOBHSI MOpsI B TPUOPEKHBIX paifioHaX — 3TO COUYETaHUE
aJanTanuy K HEU30€KHOMY IOBBIIICHUIO M CMSTYEHHS
JUIs  OTPAaHUYECHHS  JIOJITOBPEMEHHOTO
KOHTPOJIUPYEMBIM ypoBHEM [6.6.5, 6.7].

TTOBBIIICHUA

MpomelwneHHocms, noceneHus u o6ujecmeo

[IpakTudecku BCe JIOMU MHUPA JKUBYT B MOCEICHUAX, U
pabota, 0J1aroCOCTOSTHUS K MOOHIIBHOCTH MHOTHX 3aBHCUT
OT MPOMBIIUIEHHOCTH, Cepbl YCIYT U UHOPACTPYKTYPBI.
J1st aTHX Jrofed M3MEHEHHE KIuMara CO3JaeT HOBYIO
mpobieMy B OOCCIEYCHHH YCTOHYMBOTO Pa3BUTHAL
obmiectB mo Bcel 1uraHere. llociencTBus, CBSI3aHHBIC
c JTOM mpobiemMoii, OyayT onpenensiTbes, IJIAaBHBIM
00pa3oM, TEHICHIHMSIMH B YEIOBEYECKUX CHCTEMax B
MOCTIEAYIOIMUE ACCITUWICTHS, TaK KaK KIMMaTHYECKUE
YCIIOBHSI YCYTYOISIFOT WITH CMSITYAIOT CTPECCHI, CBI3aHHBIC
¢ HEeKJIIMMaTtudeckumu cuctemamu [7.1.1, 7.4, 7.6, 7.7].
BHyTpeHHHE HEONPENEIIEHHOCTH B IPEICKa3bIBAHUU
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HalpaBJIeHUs] TEXHOJIOTUUECKUX W MHCTHUTYIMOHAIBHBIX
U3MEHEHUH W TEHACHIMH COLMAIBHO-IKOHOMUYECKOTO
pa3BUTHS 32 MHOTHE JECATHJICTHS OTPAHUYHMBAIOT
MOTEHIMAT  TPOCIMPOBAHUS  OYyAYyIIMX IEPCIICKTHB
JUIA TIPOMBIIIUICHHOCTH, TOCENCHHH W  OOIIecTBa C
YUETOM 3HAYMTEJIFHOTO M3MEHEHUs KJIMMara Ha OCHOBE
MIEPCIIEKTHB, TPEAIIOIArAI0NINX OTHOCUTEILHOHEOOIbIIIOE
n3MeHeHne KiauMata. I[loaTomMy BO MHOTHX CIydasx
MIPOBE/ICHHBIC 10 HACTOSIIETO BPEMEHH HCCIECIOBAHUS
ObUTH HANpaBlCHBl Ha YS3BUMOCTH K ITOCIEICTBUSIM,
a He Ha TMPOCKIUHU TIOCIEACTBUN W3MEHEHWs, OOJbIIe
TOBOPSI O TOM, YTO MOIJIO OBl IPOW3OWTH, a HE TOM,
yero cienyer oxuaarh [7.4]. OCHOBHbIC YS3BUMOCTH
MIPOMBIIIJICHHOCTH, TOCeleHUH M oOmiecTBa Hanbolee
gacTo cBs3aHbl (1) ¢ KIMMaTHYECKUMH SIBJICHHSIMH,
KOTOPBIE PEBOCXOAT MOPOTH IUIS aIANTAIlH, CBI3aHHBIC
C TEeMIaMH ¥ TIOPSIKOM BETHMYMHBI U3MEHECHHUS KIIMMAra,
OCOOEHHO C OKCTPEMAIBHBIMH METEOPOJIOrHYeCKUMHU
SIBJICHUSIMU U (MJIM) PE3KMM M3MEHEHHMEM Kinmara, u (2)
C OrpaHHUYEHHBIM JOCTYIIOM K pecypcaM ((hUHAHCOBBIM,
KaJpOBBIM, HHCTUTYIMOHANBHBIM), OOYCIOBICHHBIM
mpobiremMaMu KOHTeKcTa pa3BuTHs (cM. Tadm. TS.1)
[7.4.1,7.4.3,7.6, 7.7]. BbIBO/IBI OTHOCHUTEIHLHO KOHTEKCTA
OLICHKH YSI3BUMOCTEH M3JI0’KEHBI HIKE.

YasBumocTb MPOMbILWIEHHOCTH, noceneHun n
06I.I.l,eCTBa K U3MEeHEeHUIO KNnmMmaTa CBA3aHa, rNaBHbIM
06pa30M, C SKCTpeMaJibHbIMN meTeoponornyeckKnummn
ABNE€HNAMNU, a He C NnocCTeneéHHbIM W3MeHeHneM
KnnmMmaTta, XOoTA NnocteneHHble N3MeHEeHUA MoryT 6bITb
CBA3aHbl C MOPOroBbiMn YypOBHAMMW, 3a KOTOPbIMU
nocneancTBnA CTaHOBATCA 3HaYUTEJIbHbIMWN (BbICOKasA
cTeneHb HOCTOBepHOCTI/I).

3HaYMMOCTh  IIOCTENIEHHOTO  W3MEHEHMs  KJIMMara,
HarpuMep, CpelHEel  TeMmImeparypel,
3aKITI0YaeTcs, IIaBHBIM 00pa3oM, B W3MEHYHBOCTH U
HEYCTOWYHMBOCTH, BKJIFOYAsi H3MEHEHHS CUJIbI U 4ACTOTHI

SKCTpEMallbHBIX ABIEeHUH [7.2, 7.4].

TIOBBIIICHUA

He cuntaa 3HaunTenbHbIX JKCTpeMaJibHbIX ABNIEHUN,
N3MeHeHne KianmMmata peako ABNAEeTCA TrJlaBHbIM
d)aKTOpOM B Yyu4yeTe cCTpeccoB AnA yCTOI?NI/IBOCTVI
(oueHb BbicOKas cTeneHb AOCTOBepHOCTI/I).

3HAYUMOCTh M3MCHEHUS KIMMaTa (TIOJIOKUTEIbHAS U
OTpHIIATEIIbHAS) 3aKIIUacTCss B €ro B3aMMOJICHCTBUU
C JpyruMm HCTOYHHMKAMHM HU3MCHCHHUA UM CTpeEcCa, U
€ro TMOCJEJCTBUSI HEOOXOAMMO YUYUTHIBATH B TaKOM
MHOTONPUYMHHOM KoHTekcTe [7.1.3, 7.2, 7.4].

YA3BMMOCTb K U3MEHEHUI0 KNmaTa B 3HauUnTesSIbHON
cTreneHn 3aBUCUAT OT OTHOCUTENIbHO KOHKpPEeTHbIX
reorpad)mquKmx N CeKTOpaJibHbIX KOHTEKCTOB (oueHb
BblCOKaA cTeneHb .EI,OCTOBepHOCTI/I).

[Tyrem KPYITHOMacIITaOHOTO (arpernpoBaHHOTO)
MOJICJIMPOBAHUS M OLIEHKH 3Ty YSI3BUMOCTB JIOCTOBEPHO
OIICHUTD HeMb34 [7.2, 7.4].

nOCHeﬂCTBI/Iﬂ N3mMeHeHnA KNnnMmaTta
pacnpocTpaHAITCAN3HeNoCcpeaCcTBEHHO 3aTPOHYTbIX
palioHOB 1 CEeKTOPOB Ha Apyrue panoHbl U ceKTopa
yepes BCECTOPOHHUE WU C/IOXKHble CBA3M (OuYeHb
BbICOKas CTeneHb JOCTOBEPHOCTH).

Bo mHornx ClIydasaXx OlCHKa IMOJIHBIX HOCHCL{CTBI/Iﬂ myTeEM
y4€Ta TOJIbKO HETIOCPEACTBEHHBIX HOCJ'[CIICTBPIFI SIBJIISACTCA
HeKavYeCTBeHHOH [7.4].

30opoeve
M3meHeHVe KnumMaTa B HacTosiliee  Bpems
cnoco6cTByeT MobanbHOM pacnpocTpaHeHHOCTH

3aboneBaHNii M NpeXAeBPEeMeHHOI CMepTHOCTM
(oueHb BbicOKas cTeneHb AOCTOBEPHOCTM).

Jlronu noaBepraroTcss BO3AEHCTBUIO U3MEHEHMSI KIIMMaTa
13-3a M3MCHEHUsI CHHONTHYCCKON CHUTyalnu (Harpumep,
n3-3a Oolee CHIBHBIX M YaCThIX 9SKCTPEMAabHBIX
SIBJICHUH), a TaKXKe KOCBEHHO, BCJICJICTBHE HM3MEHCHUH
Ka4yeCcTBa U KOJIMUECTBa BOJIbI, BO3/1yXa U IPOJIOBOJIbCTBHSI,
M3MEHEHUM B DKOCHCTEMaX, CEJIbCKOM XO3SMCTBE H
Ha »sToM panHem »3rane ynoMmsiHyTblE
S PEeKTHl HE3HAYUTETBHBI, HO, COMTACHO IPOCKIIUSM,
OyIyT TIOCTCIICHHO BO3pacTaTh BO BCEX CTpaHaX W
peruonHax [8.4.1].

OKOHOMMUKE.

MpoeuvpyembleTeHAEHL M CBA3aHHbIXCM3MEHEHIEM
KnumaTa BO3[AeNCTBUNA, BaXKHbIX AN  3[0POBbA
yenoBeKka, OyAayT WuMMeTb BaXHble MOCNeACTBUA
(BblCcOKasA cTeneHb fOCTOBEPHOCTN).

HpoeunpyeMLIe BOSHCﬁCTBI/IH, CBsA3aHHBIC C UBMCHCHUCM
KJInMara, BEPOSATHO, 6y[[yT CKa3bIBaTbCsad Ha COCTOSHHU
310pOBbsA MUJJIMOHOB J'llOJIefl, 0CO0EHHO TEX, Y KOro
CITOCOOHOCTH K aJarTanun HU3Kasi, BCICICTBUC!

-* pacIIMpeHus] MAacUITa0OB HEMOCNAHWS W CBA3aHHBIX
C HAM HapyIICHHUH, Y4TO BIUSICT Ha POCT U Pa3BUTHE
JIeTeH;

* pocra CMEpPTHOCTH, 3a00JIEBAEMOCTH W TpaBMarTu3Ma
13-3a MEPUOJIOB CHIIBHOW JKapbl, HAaBOAHEHUIl, Oypb,
MI0YKapoOB U 3aCyX;
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* YCWICHUS TSHKECTHU 3a00JICBAaHUHN, CBSI3aHHBIX C
PacCTpOMCTBOM IUILEBAPEHUS;

* cMemraHHBIX 3((EeKTOB Ha qUana3oH (YBEIHUCHHE
Y YMEHBIICHUE) U MTOTSHIHAI TIepeiayd MaJISIpHHU B
Adpuke;

* YBEJIMYCHUS YaCTOTHI CEPACUHO-JICTOYHBIX
3a00JIeBaHNH M3-3a MOBHIMIEHUS] KOHIIEHTPAIIH
030Ha B IIPU3EMHOM CJioe aTMOC(epbl, CBSI3aHHOTO C
M3MEHEHHUEM KIIMMara;

* W3MEHEHWs MPOCTPAHCTBEHHOTO PacIpeeeHus
MEPEHOCYMKOB HEKOTOPHIX HH(EKIIMOHHBIX
3a0071€BaHUI.

Oto wutocTpupyercs Ha puc. TS.9 [8.2.1, 8.4.1].

Cnoco6HOCTb K apanTauuu Heob6XoAMMO ynydwaTtb

Be3fe (BbicoKasA cTeneHb AOCTOBepHOCTVI).

[MocencTBUsl HEAABHUX yparaHoB W BOJH TerJia
MOKA3bIBAIOT, YTO JaKe CTPAHbl C BBHICOKUM YpPOBHEM
JIOXOJIOB HE TOTOBBI HA/UICKAIIUM 00pa3oM K 6opwbe ¢

B MPOMBINUICHHO PAa3BHUTBIX CTpaHaX) IMOKa3ajiH, 4TO
HW3MEHECHUE KJIMMaTa, COTIACHO MPOCKIIMSIM, MPUHECET
OIPE/CTICHHYIO I10JIb3y, B YaCTHOCTH, YMEHBIINUTCS
CMEpPTHOCTh OT XOJofa. B 1eisoM oxumaercsi, OJHaKo,
YTO ITH BHITOJIBI OY/IyT CBEJICHBI HA HET OTPHUIIATEIbHBIMU
MIOCIICICTBUSIMHE TTOBBILIICHUS TEMIICPATyPBI TS 37I0POBBSI
B MHPOBOM Maciitabe, OCOOCHHO B pa3BHBAIOIIUXCS
CTpaHax. bananc mnonoXKHUTENIBHBIX U OTpHUIATCJIbHBIX
MOCJIEACTBUI JUIsl 3710pOBbsi OyJeT BapbUPOBATHCS OT
OJIHOTO MYHKTA K JIPYTOMY, MEHSISICh CO BpEMEHEM T10 Mepe
MIPOJIOJIXKEHHSI [TOBBIIIICHUS TEMIIEPATypbl. B HanbobImeit
OITACHOCTH BO BCEX CTpaHax OyAyT HAXOAUTHCS TaKUE
KaTeropyuu, Kak ropojickoe 0esiHOoe HaCEJICHUE, MOKUIIbIC
Jroogm 1 €T, TpaaulIUOHHBIC COO6HleCTBa, MCEJIKUC
dbepmepsl U HaceleHHUe TPHOPEKHBIX paiioHoB [8.1.1,
8.4.2,8.6.1, 8.7].

[encTBylowme HauMOHaNbHble N MeXAyHapoAHble
nporpaMmbl 11 MepOMNpPUATUA, HamnpaB/ieHHble Ha
yMeHbLueHne 6pemeHn YyBCTBUTENbHbIX K KAUMaTy
onpegensaowmnx ¢GakToOpoB 340POBbA 1 pe3yNbTaToB
VX AeCTBNSA, BO3MOXKHO, HE06X0ANMO NepecMoTpPeTb,

3KCTpeMaJ'H)HI)IMI/I MeTeopOHOFH‘IeCKI/IMI/I SABJICHUSIMUAU "epeopl/leHTleOBaTb n B HEKOTOprX pel'l/lOHaX,
[8.2.1,8.2.2]. pacwumpuTb C Uenblo y4yeTa [OMONHUTENbHbIX
nocneacTBUN M3MeHeHuA Knumarta (cpeaHAas

nonoxutenbHoe | CTENeHb JOCTOBEPHOCTH).

oTpuuaTesibHOe nocneacTeue | nocnepcTemne

OuyeHb BbiCOKasA CTEMeHb AOCTOBEPHOCTN

BbicoKkas cTeneHb AOCTOBEPHOCTU

Paclwupenmne macwtabos HefoenaHms _

YBenuueHne KonnyecTsa mo,qe|7|, ymMmupawwmx

OT 3KCTPEMaJIbHbIX MOrOfHbIX ABEHUI, CTpa,anOLLU/IX_
OT BbI3BaHHbIX MV 60NIE3HAMM 1 TPaBMaMI

YBenmyeHue 4acToTbl CePAEUHO-NErOUHbBIX .
3a60€eBaHNI 113-33 UI3MEHEHII KAUEeCTBa BO3ayXa
VI3meHeHve papuyca AeicTBIA NePeHOCUNKOB >
NHGEKLIMOHHDBIX 3aboneBaHuii
YMeHbLueHre CMePTHOCTY OT Xonoaa e
CpepHAanA cTeneHb AOCTOBEPHOCTA

YcuneHuve TaxecTu 3a6oneBaHnin,
CBA3aHHDBIX C PAaCCTPOWCTBOM NiLLEBAPEHNA e

Manapua: ymeHbLUEHVE 1 yBeNYEHIE pacn-
POCTPAHEHHOCTH, N3MEHEHMNA BO BPEMEHU NepeHoca ¢ :

3TO, B YaCTHOCTH, YUCT CBA3AHHBIX C UBMCHCHUCM
KJIMMara PUCKOB B CHCTEMaxX KOHTPOJIS M HaA30pa
3a 3a00JIeBaeMOCTHIO, IUIAHUPOBAHUS PaOOTHI
CHCTEMBI 3/[paBOOXPaHEHHs M TOTOBHOCTH. MHOTHE
W3 TIOCNENCTBUH JUISL 370pPOBbS  IE€PEHAIOTCS
Yyepe3 M3MEHEHUsI B OKpykaromeil cpexe. Mepsl,
peanu3yeMble B BOJHOM, CEJIbCKOXO35HCTBEHHOM,
NUIIEBOM M CTPOUTEIBHOM CEKTOpax, MOKHO
CITAaHUPOBATH TaK, YTOOBI OHU OBLIN TIOJIE3HBI TS
310pOBbs yenoBeka [8.6, 8.7].

DKOHOMUYECKOe  pa3BuUTME —  BaXKHbIN
KOMMOHEHT afanTtauuu, HO camo no cebe oHo
He orpaguT HaceneHue mMupa oOT OGonesHemn
M TpaBM, BbI3BaHHbIX W3MeHeHMeM KaumaTa

Puc. TS.9. HanpaBneHue u nopafoK BennuvHbl M36paHHbIX MNOCNeaCcTBUIA

N3MEeHeHNA KnnmaTa A4nAa 340p0BbA.

BpegHble nocneacTBuA Ans  340pPOBbA

(BbICOKasA cTeneHb fOCTOBEPHOCTN).

HccnenoBanuss B yMEpEHHBIX paliloHaX (B OCHOBHOM

Gyayt
Han6onblWMun B CTpaHaX CHU3KNM ypoBHEM [,OXO[0B

(oueHb BbicOKasA cTeneHb AOCTOBepHOCTl/I).

KpuTrHiecki BaKHBIME OyITy TITY Th 9KOHOMHUYE CKOTO

pasBUTHS, paclpeiesieHHe BBITOJ OT pocTa H
(hakTOpBl, KOTOpBIE HEMOCPEICTBEHHO (OPMHUPYIOT
3[0pOBbE HACEJIEHMs, TaKUue Kak 00pa3oBaHHE, MEIUKO-
CaHUTapHas IIOMOIIb M CTPYKTypa OOIIECTBEHHOTO
3apaBooxpaHeHus [8.3.2].

Tabn.TS.1. M36paHHble TpUMepPbl HbIHELIHUX U MPOeLMpPyeMbIX NOCAEACTBUA M3MEHEHWA KMMaTa A1A NPOMbILIEHHOCTY, NocesieHnii 1 obLecTsa
N UX B3aNMOAENCTBUA C APYrMMMN npoueccamu [MONHbIN TeKCT npusefeH B N. 7.4.3, T7.4]. OpaHxeBblll LBET 03HaYaeT «OYeHb 3HaYnTesbHbIe» B
HEKOTOPbIX palioHax 1 (Mnn) CEKTOPaX; XKENTbIN — «3HAUUTESNIbHbIEY; CBETIO-KOPUYHEBBIN 03HAYAET, YTO 3HAUMMOCTb OnpefeneHa MeHee YeTKo.
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flBneHua, onpe-
Jensemble
KnMMaTom

a) i3ameHeHuA aKcTpemasnbHbIX ABJIEHUN

Tponuveckune
LMKNOHDI,
LITOPMOBOIi HaroH
BOfibl

CunbHble
JIMBHY, peyHble
HaBOAHeHus

Bonub! Tenna unu
Xonopa

3acyxa

(BupeTenbcTBa
HbIHELLIHWX MOCNeACTBUIA/
yA3BUMOCTI

YenoBeyeckue xepTBbl

1 ylLep6 oT HaBOAHEHMiA

11 BeTpa; IKOHOMUYECKme
noTepHw; TPAHCMOPT, TYPU3M;
UHpACTpyKTypa (Hanpumep,
SHepreTyka, TPaHCnopr);
(TpaxoBaHue [7.4.2,
7.43,B7.2,7.5].

Ipo3unA/onon3Hu; 3atonsieHune
CyLUM; NOCENEHNA; TPAHCTIOPTHble
cucTembl; MHpacTpykTypa [7.4.2,
r71aBbl 10 peryoHam].

Bo3peiictBue Ha 310poBbe
yenoBeka; couyanbHas
TabunbHoCTb; TpeboBaHUA

K 3HeprocHabeHuo,
BOZOCHA0EHWH 1 ApyrUM
yanyram (Hanpumep, no XpaHeHuto
BOZbI WY NPOJ0-BONbCTBUA);
UHOpACTPyKTypa (Hanpumep,
TPaHCMOPTMPO-BaHIe SHepruv)
[7.2,B7.1,7.42.2,7.4.23].

BogoobecneueHHoCTb; 3apaboTki,
MPOV3BO/ACTBO JHEPTUM,
MUrpaLna, TpaHCOpTUPOBaHMe

B Bopjoemax [7.4.2.2,7.4.2.3,
7.4.2.5].

b) U3ameHeHUA cpeaHNX BENMUUNH

Temneparypa

Ocapkn

MoBbiweHune
YPOBHA MmopA

MoTpe6HOCTb B 3Heprun
CTOMMOCTb SHEPTUM; KAUECTBO
TOPOACKOr0 BO3AYXa; MOATA-
1BaHIe MHOTONIETHEMEP3/IbIX
TPYHTOB; TYPU3M U OTABIX;
PO3HUYHOE NoTpedneHue;
CPeACTBA K CYLLIECTBOBAHMIO;
ybbinb Tanoil Bogpl [7.4.2.1,
742.2,74.24,74.25].
(enbCKoxo3AiCTBEHHbIE
3apaboTKu; pacnpocTpaHeHue
CONOHYAKOB; MHPACTPYKTypa
BOAOCHA0XeHIA; TYpu3Mm;
3HeprocHabxenme [7.4.2.1,
742.2,7423].

3emnenonb3oBaHie B
NpUOPEXHBIX palioHax: puck
HaBOAHEHWS, NOATONNEHWE;
NHOPACTPYKTYpa BOAO-
CHabxenus [7.4.2.3,7.4.2.4].

[Npyrve npoueccol/
CTpecchl

3emnenonb3oBaHue/NNOTHOCTb
HaceneHnA B NoBePMEHHbIX
HABOJHEHUAM paﬁouax; 3alyuTa ot
HaBOJHEHWI; WHCTUTYLMOHANbHbIE
BO3MOXHOCTU.

AHanornyHo npuepPeXxHbIM
6ypAM NAtoC ApeHaxHas

UHGPACTPYKTYpa.

[IpoeKTpoBaHNe 3aaHuil

11 KOHTPONIb BHYTPEeHHel
TemnepaTypbl; coLManbHble
KOHTEKCTbI; UHCTUTYLIMOHANbHbIE
BO3MOXKHOCTH.

(nctembl BOAOCHA0XeEHNS;
KOHKypUpytoLLye BUzb
BOZOMONb30BaHNA; MOTPEOHOCTH
B SHEPTIAM; OrpaHIyeHNa
noTpe6HOCTM B Bofle.

[Jlemorpaduueckme n
IKOHOMUYECKMe U3MeHeHNs;
3MeHeHWA B 3eM/enoNb3oBa-
HUW; TEXHONOTMYeckue
WHHOBALNW; 3arpsA3HEHMe
BO3/1yXa; NHCTUTYLIMOHANbHbIE
BO3MOXHOCTH.

KoHKypeHLua o CTopoHbI
JPYTVIX PErOHOB/CEKTOPOB;
pacnpefieneHme BOAHbIX PecypeoB.

TeHaeHUMN pa3BUTIA NPUOPEXKHBIX
pailoHoB, noceneHni u
3eMA1enob30BaHuA.

MpoeKumn byayLmx
nocneacTBuiA/
yA3BUMOCTH

[ToBblLeHHasA YA3BUMOCTb

B N0JiBEPXEHHbIX Oypam
NpUBPeXHBIX pailoHax;
BO3MOXHble G deKTbl AnA
noceneHuii, 310poBbA,

TYpU3Ma, 3KOHOMUYECKVX 1
TPaHCMOPTHbIX CUCTEM, 3AaHNIA 1

UHGPACTPYKTYPbl.

AHanornyHo NpuoPeXHbIM
6OypAM NAtoC ApeHaxHas

UHGPACTPYKTYpa.

[ToBblLLeHHas YA3BUMOCT B
HEKOTOPbIX PervioHax 1 rpynnax
HaceneHus; BO3gelicTBue

Ha 3//0POBbE; 3MeHeHNA
MoTPe6HOCTU B JHEpruu.

Mpo6nembl C BOAHbIMM pecypcamm
B 3TPOHYTbIX PailoHax; CABMIV B
MecTax XUTenbCTBa HaceneHus

11 BeZieHINA IKOHOMIYECKOiA
[LeATeNbHOCTY; AONON-HUTENIbHbIE
UHBECTULYN B BOAOCHAOXEHMe.

CaBwrin B NOTpe6HOCTY B 3Hepriv;
YXYALUEHMe KauecT-Ba BO3[yXa;
MOCNeACTBUA ANA NOCENeHNI 1
3apaboTKoB, 3aBUCALLYX OT Tanoil
BOZbI; YTPO3bl 1A MOCENEHUii/
UHOPACTPYKTYpbI OT NOATaMBAHUA
MHOT0-NIETHEMEp3/IbIX FPYHTOB B
HEKOTOPbIX PeruoHax.

B 3aBucumoctu ot peruona

— YA3BUMOCTb B HEKOTOPbIX
paiioHax K 3ppekTam yBennueHna
KONMyecTBa 0CajikoB (Hanpumep,
HaBOAHEHUA, Ho MOTYT ObITb 1
MONOXUTENbHDIE), @ B HEKOTOPbIX
pailoHax — yMeHbLLeHuA (cM.
BbILLIE 0 3aCyXe).

[JlonrocpouHoe ycuneHue
YA3BUMOCTI HU3MEHHbIX
NpUOPEXHbIX PailOHOB.

3aTpoHyTble
30Hbl, FpynMbl

[pubpexcHble paiioHbl,

noceneHna n Buabl

[eATeNbHOCTU; PETUOHBI

11 TPyl Hacenerus
C 0rpa-HUYEHHbIMI
BO3MOXHOCTAMM

11 pecypcamu;
(MKCMpoBaH-Has
UHOPACTPYKTYpa;
CeKTOp CTPaxoBaHMA.

Ananornuxo
npuépexHbim Bypam.

CpegHeLumnpoTHble
06nacTy; noXmnble

N0/, MANEHbKNE JETI
1 (1n) oueHb befHble

rpynnbl.

Mony3acywnusble
1 3acyLLnuBble
peruoHbl; 6eaHble
paioHbl U rpynnbl
HaceneHns; paioHbl
CaHTPONOreHHbIM
AeduumuTom Bogbl.

OyeHb pa3HoobpasHble,

HO YA3BUMOCTb BbilLle
B MeCTax 1 rpynnax
Hacenenua c 6onee
OrpaHNyeHHbIMM
BO3MOXKHOCTAMM

1 pecypcamu Ana
apanauum.

beaHble pernoHbl 1
rpynnbl HaceneHus.

To e camoe, uto n
BbILLE.
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BctaBka TS.5. OCHOBHbIe npoeunpyemblie nNocneacTesna Ana CUCTeM N CEKTOPOB!

Pecypcbi npecHoli 80061 U ynpasseHue umu

« BecbMa BepoOATHO, UTO 3amacbl BOAbl, XPAHALLENCA B NeAHUKAX U CHEXKHOM MOKPOBE, COMMacHO
NMPOeKUUAM, yMEHbLUATCS, CHVXas NETHUI U 3UMHIWIA CTOK B PErMOHAX, rae celiyac NpoXKuBaeT bonee
OfHOW LLEeCTOM YacTu HaceneHma mmpa. ** N [3.4.1]

O6bem cToKa 1 BOJoObecneyeHHOCTb, BECbMa BEPOATHO, YBENMYaTca B 6onee BbICOKMX LIMPOTaX v B
HEKOTOpPbIX BIaXKHbIX TPOMUYECKMX paliloHaX, BKITIOYaa ryCToHaceneHHble panoHbl BoctouHon n HOro-
BocTouHow A31K, M yMeHbLUIATCS B OOMbLUMHCTBE CPEAHMX LWMPOT 1 3aCyLUTMBbIX TPOMUKOB, B KOTOPbIX
cenvac nmeeT mecto aeduumnT Boapl. ** D [F3.4]

Mnowaab panoHOB, NOPaXKeHHbIX 3aCyXOMW, BEPOATHO, YBENYUTCA, U CUSIbHbIE OCAafKKM, YacToTa U
KONMNYeCTBO KOTOPbIX, BEPOATHO, BO3PACTET, YCUAAT PUCK HaBOAHEHWI. [oBbIleHHaA YyacToTa 1 cuna
HaBOAHEHWI 1 3acyxu 6yaeT UMeTb NOCNeacTBrA ansa ycronumsoro passutua. ** N [WGI AR4 SPM;
3.4]

[o 20% HaceneHusi Mrpa KMBET B pPeyHbiX bacceliHax, KOTopble B Xofe rno6anbHOro noTenieHus,
BEpOATHO, K 2080-m rogam noABeprHyTCA NOBbILIEHHON OnacHOCT HaBoagHeHW. * N [3.4.3]

MHorve nonysacywnueble obnactu (Hanpumep, Cpean3eMHOMOPCKMI GaccelH, 3amafHas 4YacTb
CLUA, toxkHble paioHa AprKi, ceBepo-BOCTOYHAA YacTb bpasnnun) 6yayT cTpagaTbh OT yMeHbLUEHUs
06bemMa BOAHbIX PECYPCOB BC/IEACTBUE M3MEHEHUs Knumarta. *** C [3.4, 3.7]

Mo cueHapuio A2 KONMYECTBO JIIOAEN, XKUBYLLNX B PEUHbIX 6acCeliHax, KOTOPbIe UCMbITbIBAKOT CUTbHYHO
HarpysKky, cornacHo npoekuuam, ysennuutca ¢ 1,4-1,6 mnpga. 8 1995 rogy no 4,3-6,9 mnpg. s 2050 roay.
**N [3.5.1]

[NoBbiLIeHMe ypOBHA MOPA PacIMPUT NoLWaAb 3aCONEHNA FPYHTOBbIX BOJ, U YCTbEB PEK, UTO NpuBedeT
K CHVIXKEHWI0 BOJ006ECNeUeHHOCTH JIIoOEN Y SKOCUCTEM B MPUOPEXKHbIX parioHax. *** C[3.2, 3.4.2]

[NononHeHre 3anacoB NOA3eMHbIX BOA 3HAUMTESIbHO COKPATUTCA B HEKOTOPbIX, YXe CTpajatoLimx
oT pgeduuuta Boabl, permoHax ** N [3.4.2], rae yA3BMMOCTb YacTo ycyrybnaeTca ObICTPbIM POCTOM
HaceneHusa 1 noTpebHocTy B Boae *** C[3.5.1].

[NoBbIWweHne TemnepaTypbl BOAbI, POCT UHTEHCMBHOCTU OCAZIKOB 1 YBESIYEHVE NMPOAOSIKUTENBHOCTN
NMepuooB MUHMMAJIbHbIX CTOKOB YCYryonsioT MHorve ¢Gopmbl 3arpsi3HEHUs BoAbl, 4YTo Oyaet
MUMETb MOCNEeACTBUS ANsi SKOCUCTEM, 3A0POBbS YeNIOBEKa, HAAEXHOCTU CUCTEM BOAOCHAGXKeHUA ©
3KCrlyaTaUMOHHbIX PaCcX0d0B Ha 3Tu cucTembl. ** N [3.2, 3.4.4, 3.4.5]

OLeHeHbl HeomnpeaeneHHOCTV Y YNyylWninocb UX TOJIKOBaHKE, U cervyac pa3pabaTbiBaloTcAa HOBble
MeTOobl (Hanpumep, Ha OCHOBe aHCaMbreln) ANa onpeaeneHns Ux xapakTepuctnk *** N [3.4, 3.5].
BmecTe ¢ Tem, KonmMyecTBEHHbIE NPOEKLUUN N3MEHEHNI KONIMYECTBA OCAAKOB, PaCXOA0B PeK 1 YPOBHA
BOAbl B MacLUTabax peuHbIXx 6acCenHOB OCTalOTCs HeonpeaeneHHbimn *** D [3.3.1, 3.4].

M3meHeHne KnvmaTta BNvAeT Ha OYHKUMOHMPOBAHME W 3KCMyaTauuMio CyLIeCTBYHOLLEN BOLHON
NMHOPACTPYKTYPbI, @ TaKXKe Ha MeTOAbI YNPaBieHUs BOAHbIM X03AACTBOM *** C [3.6].

BHeKoTOpbIXCTpaHaxmpernoHax, koTopbleNPU3HaITHEONPEAENEHHOCTbNPOEKUNATUAPONOTNYECKNX
N3MeHeHWI, pa3pabaTbiBaloTCA NpoLeaypbl ajanTauuy U NPaKTMKa YNPaBAeHUsa pUCcKkaMy B BOGHOM
xo3anctee. *** N [3.6]

1 B TekcTe BcTaBok TS.5 1 TS.6 ncnonb3oBaHbl ciefyioLyme 0603HaueHus:
OTHoLeHMe K TpeTbell oLeHKe:

C - nopTeepxpaeHve

D - passutue

R - nepecmotp

N - HOBbIV BbIBOZ,

CreneHb JOCTOBEPHOCTY B 3aABIEHUM:

*** oyeHb

BblCOKasA

** BblcOKan

* cpepHan
* HU3KaA
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« OTpuuaTtenbHble MOCNEACTBMA U3MEHEHUA KaMMaTa LA NPECHOBOAHbIX CMCTEM MepeBeLInBaloT
BbIrofAbl 3TOro nameHenus. ** D [3.4, 3.5]

+ PaiioHbI, B KOTOPbIX CTOK, COFMAcHO NPOEKUMAM, YMEHbLLAETCA, BEPOATHO, CTONKHYTCA CO CHUMKEHMEM
LIeHHOCTW YAy, NpeAoCcTaBAsaeMbIX BOAHbIMU pecypcamn *** C[3.4, 3.5]. bnaronpuATHble nocneacTama
yBenMUYeHnsA ropoBoro CToka B APYrnx paioHax, BepoATHO, OyAyT CepKMBaTbCA B HEKOTOPbIX PaioHax
oTprLaTeNIbHbIMX NOCNEACTBUAMM MOBbILEHNA N3MEHUMBOCTN OCAIKOB U CE30HHbIX CABUIOB CTOKA
ANA BOQOCHabXeHUsA, KauecTBa BOAb! 1 PUCKOB HaBOAHeHMWI. ** N [3.4, 3.5]

DKocucmemol

+ [lepeuncneHHble HUXKe SKOCMCTEMbI OMpefesieHbl Kak Hambonee yA3BMMble, U OHU NMPaKTUYECKM
onpefeneHHO UCMbITalOT Ha cebe Hanbosnee CypoBble SKONOrMYecKne NocsefCcTBUA, B TOM uucie
BbIMUPaHWe BMAOB N cepbe3Hble n3MeHeHnA 61MomoB. Ha KoHTMHeHTax: TyHapa, 6opeanbHbii nec,
ropbl 1 3KOCUCTEMbI CPEAN3EMHOMOPCKOro THMa. Boonb nobepebs: MaHrpPOBble 60S10Ta 1 CONIOHYaKMU.
B okeaHax: kopannosble pudbl 1 6G1IoMbl MOPCKOro Nibda. *** D [4.4, cm. Takxe MaBbl 1, 5, 6, 14, 15; WGI
AR4 Masbl 10, 11].

+ W3HauyanbHO MONOXUTENbHbIE 3SKOMOrMYeckne MoCNeAcTBUsA, TakMe KaK MOBbILEHNE UYNCTOWN
nepsuyHon npogykummu (YMNM), 6yayT Habnogatbca B SKOCUCTEMAX, onpedeNieHHbIX Kak HauMeHee
yA3BMMbIe: CaBaHHax W O6efdHbIX BMAAMWU MNYCTbIHAX. DTU MONOXWTeNbHble 3PdeKTbl, OoAHAKO,
3aBUCAT OT CTabUNbHOIO MCMONb30BaHMA YINEKMCIIOro rasa B KayecTBe yfobpeHus 1 BCEro NuLib
He3HauUTeNbHbIX M3MEHEHUN B peXMMax BO3MYLLeHMA (Hanpumep, B Mo)apax pa3pyLnTesibHOM
CWNbl) 1 B 3KCTPEMasbHbIX ABNeHMAX (Hanpumep, B 3acyxe).» D [4.4.1,4.4.2,B4.2,4.4.3,4.4.10,4.4.11]

- [nA noBblweHKA rnobanbHOM cpepHen Temnepatypbl Ha 2°C B BbICOKMX LUMPOTAX NPOrHO3upyeTcs
yBe/MYeHne YMCTON NePBUYHON NPOoAYKLMK (UTo B 6ONbLIOI CTeneHn onpeaenseTcs 3GGeKTUBHO
MUrpaumven gpeBecHbiX PacTeHU), TOrAa Kak B H3KKX WMPOTax (OKeaH 1 Cylla) BEPOATHO MageHue
Yrr. ** D [4.4.1,4.4.9,4.4.10]

« [lporHo3mpyemoe nornoujeHve yrnepofa pacluvpeHuem Tanrn K nonocam « D [4.4.5, F4.3] Tak
e BEepOATHO, Kak M HeT, MOXKeT ObiTb KOMMEHCMPOBAHO M3MEHEeHUAMU anbbefo, nokapamu u
COKpalleHneM NecoB Ha 3KBaTopuanbHol rpaHuue Tanru ** N/D [4.4.5, F4.3], a Takxe Bblbpocamm
MeTaHa 13 TyHapbl. * N [4.4.6]

«  CeKkBecTpauusa TPOMUYECKMX JIeCOB, HECMOTPA Ha Habnogaemoe B rnocnefHee BPEMA MOBbILEHNE
NPOAYKTUBHOCTU, BECbMa BEPOATHO, ByaeT 3aBMCeTb OT TEHAEHUNI N3MEHEHWA B 3€M/EN0J1b30BaHUN
*** D [4.2, 4.3, 4.4.10], Ho K 2100 ropy, BepoATHO, byaeT onpefenaTbCA NOCNeACTBUAMN U3MEHEHMA
Knmnmata, ocobeHHo B 6onee 3acylwnmBbix pernoHax. ** D [4.4.5, 4.4.10, F4.3]

« AMa3oHcKMe neca, KMTalcKasa Talira U 6onblias yacTb CMOMPCKOM U KaHafCKOW TyHApPbI, BeCbMa
BEPOATHO, MPOAEMOHCTPUPYIOT Cepbe3Hble M3MEHEHMWA, ecnin robanbHaa cpefHAA TemnepaTypa
noBblcuTcA 6onblie yem Ha 3°C ** D [T4.2, 4.4.1, F4.2, 4.4.10, F4.4]. Mpwn noBblleHUN TemnepaTypbl
MeHee yeM Ha 2°C B CeBepHon Amepuke 1 EBpasun npoeumpyetca pacwmpeHue necos [4.4.10, F4.4,
T4.3], Torga Kak AnsA TPOMUUYECKKX J1ecoB, BEPOATHO, MocneacTsuA OyayT cepbe3HbiMy, BKIuYan
notepu 6nopasHoobpasusa. * D [4.4.10,4.4.11,T4.1]

« [pu noBbiweHnn rnobanbHON cpefHel TemnepaTtypbl Npubnu3uTenbHo Ha 1,5-3°C 30HbI HU3KOM
NPOAYKTUBHOCTU B CYOTPOMMUUYECKMX OKeaHaX, BEPOATHO, paclUMpATCA NpubnusnTtensHo Ha 5% B
CceBepHOM nonywapum n npubnusntenbHo Ha 10% B 10XKHOM MONyLWapuK, a MPOAYKTUBHbIE G1OMbI
NMONAPHOrO MOPCKOro Jibfla, BeECbMa BEPOATHO, COKpaTATCA NpubnmnsmtenbHo Ha 40% B ceBepHOM
nonywapuu n NnpuénnsnTenbHo Ha 20% - B toxHOM. ** N [4.4.9]

+ [lo mepe cokpalleHnsa 6IOMOB MOPCKOrO NibJla 3aBUCALLME OT HUX NONAPHbIE BUAbI, B TOM YMC/IE TaKue
XULLHWKK, KaK MUHTBUHDI, TIoNleHn 1 6enble MeaBeam, BeCbMa BEPOATHO, CTONKHYTCA C ferpajauuen n
noTepen eCcTeCTBEHHbIX cpef 06utaHua. *** D [4.4.6]

« B cnepytowme 50 net Becbma BeposiTHa rnbenb Kopannos BcneacTsre obecuyseumBaHma *** C [B4.5,
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4.4.9], oco6eHHO Ha bonblwom bapbepHoM pude, rage M3MeHeHKe KvmMaTa U MPAMbIE aHTPOMOreHHble
BO3[ENCTBMA, TaKMe KaK 3arpsasHeHmne 1 cbop, Kak 0KMOaeTcs, BbI3OBYT €XXerofHoe obecLiBeumnBaHme
(npnbnusnTenbHo B 2030-2050 rofax) C nocieayoLWwmmM MaccoBol rnbenbto. ** D [B4.4, 4.4.9]

MpakTnyeckn onpefeneHHo OyAeT MMeTb MECTO YCKOPEHHbIN BbIOPOC yrnepofa n3 ero yA3BuMbIX
3anexem, ocobeHHO 13 TOPGAHUKOB, TYHAPOBOro MeP3/10ro necca («<BefJOMblI»), MHOrOIeTHEMEeP3/IbiX
rPYHTOB 1 MOYB GOpeasnbHbIX 1 Tponuyeckux necos. *** D/N [F4.1,4.4.1,4.4.6,4.4.8,4.4.10,4.4.11]

B rno6anbHom MacwTtabe BepOATHO YCW/EeHVE M paclMpeHne NOXapoB Pa3pyLIMTENbHON CUb
Nno Mepe MOBbIWEHNA TemrnepaTypbl, YYalleHVA W YBENUUYEHUA MPOAOCIKUTENbHOCTU MEePUOAOB
6e3poxaba. ** D/N [4.4.2,4.43,4.4.4,4.4.5]

Bonee BbicOKasa M3MEHUMBOCTb JOXAEBbIX OCAAKOB, BEPOATHO, OTPULIATENIbHO CKa)eTcA Ha Buaax,
06UTaIOLLMX BO BHYTPEHHUX 1 NPUBPEXHbIX BOAHO-O0/TOTHbIX YTOAbAX, 13-3a CABUIOB BO BPEMEHHbIX
napameTpax, LNUTeNIbHOCTY U FybuHe ypoBHel Bogbl. ** D [4.4.8]

Mpn NOBbILWIEHNN KOHLEHTPAUMX YrNeKUCOoro rasa B atMocdepe cornacHo cueHaputio A1F1 pH
NMOBEPXHOCTHbIX CJI0EB OKeaHa, BeCbMa BEPOATHO, OyAeT NpoAomKkaTh yMeHbLaThea, 1 K 2100 rogy
3TO yMeHbLUueHne cocTaBuT 0,5 ell. BecbMa BEpOATHO, UTO 3TO yXyALWMT obpa3oBaHme PakoBUH U
Hapy»XHOro CKenleTa MOPCKMMU OpraHn3mamm, KOTopbiM Heo6xoAMM KapboHaT KanbLusa (Hanpumep,
Kopannamu, Kpabamu, Kanbmapamu, MOPCKUMU YIUTKaMK, MOJUTIOCKamMn 1 ycTpuuamn). ** N [4.4.9,
B4.5]

lMuweeble, 80/10KHUCM®bIE U JIeCHble npoamebl

B cpepHe- 1 BbICOKOWMPOTHbLIX PErMoHax yMepeHHOe MOoTersieHne MONOXUTENbHO BAMAET Ha
YPOXKaNHOCTb 3€PHOBbIX KyNbTyp M MPOAYKTVBHOCTb NacTOWL, OAHAKO B CE30HHO 3aCyLMBbIX U
TPOMUYECKNX PerroHax faxe He3HauuTeslbHOe MoTerneHne CHIKaeT ypoxKanHoCTb *. [lanbHelluee
noTeneHve nveeT elle 6onee oTprLaTENbHbIE NOCIEACTBIA BO BceX pervoHax [F5.2]. KpaTkocpouHble
Mepbl MO aganTaumy MOryT NO3BONNUTb n36exaTb 10-15% cHuKeHNA ypoxaiHocTh. */« D [F5.2, 5.4]

M3meHeHre KnvumaTta yBENMUUT KONMMYECTBO JOAEN, NOLABEPXKEHHbIX PUCKY FOfoAa, MUHUMANbHO
Mo CpaBHEHWIO C O6LWMUM 3HAUYUTENIbHbIM YMEHbLUEHNEeM YMCIIEHHOCTM 3TOW KaTeropuu 6narogapa
CoLManbHO-3KOHOMUYeCKoMy pa3BuTuio. ** D [5.6.5, T5.6]

Mpoeunpyemble N3MEHEHUA YacTOTbl U CUJIbI SKCTPEMAsbHbIX KIUMATUYECKUX ABJIEHWUN, BMecTe
C MOBbILUEHNEM pKCKa MOXKapOoB, HALIECTBUI BpepuTeneln U BChbiwek 6GonesHei, 6yayT MmeTb
3HauMTenbHble MOCNeACTBMA [ANA MNPOM3BOACTBA MPOAOBONBCTBMA U JIECHOTO XO3AWNCTBA, a
TaKXe OTpULATeNIbHO CKaXKyTCA Ha NPOJAOBONbCTBEHHOW 6e30mnacHoCTW, BAOOABOK K BAMAHMIO
npoeunpyemoro cpegHero knumata. ** D [5.4.1 to 5.4.5]

Menkne depmepbl 1 depmepbl, Begylwme HaTypasbHOe XO3AMNCTBO, CKOTOBOAbI, PblGaKM-KycTapw
NMOABEPrHYTCA BO34ENCTBII0 KOMIMIEKCHDIX, TOKAIM30BaHHbIX MOCNEACTBUIA U3MEHEHWA KnumaTa. **
N [5.4.7]

[mo6anbHbIA NOTEHLMAN NPOM3BOACTBA MPOAOBOSIbCTBUS, BEPOATHO, BO3PACTET MPU MOBbLILEHNN
rnobanbHol cpefHen Temnepatypbl Npuban3nTenbHo Ha 3°C, HO NpuY AaNbHenLweM NOBbIWEHNN OH,
BeCbMa BEPOATHO, yMmeHbwNTCA. * D [5.6]

B rno6anbHoM macLuTabe Npon3BoACTBO NPOAYKLMN NECHOrO X03ANCTBA, MO OLeHKaM, TPY U3MEHEHMWN
KNMMaTta B KpaTKO- M CpedHecpOoYHOl nepcnektvBe OyaeT M3MEHATbCA NUWb ymepeHHo. Poct
obbema NpPon3BOACTBA CMECTUTCA OT HU3KOLIMPOTHBIX PErMOHOB B KPAaTKOCPOYHOW nepcrneKkTrBe K
BbICOKOLUMPOTHbBIM pernoHam B 4onrocpoyHom nepcnextmee. * D [5.4.5]

Mo Kpasam apeanos oXunaaeTca floKanabHOe BbIMMPaHNe KOHKPETHbIX BUAOB pblb. ** N [5.4.6]

Toprosna NpofoBONbLCTBMEM W MPOAYKUMENA NeCHOW MPOMbILIEHHOCTH, COFMacHO MpPOEeKUUaAM,
YBENMUUTCA B OTBET Ha M3MEHeHue Knmata, npuyem 60MblIMHCTBO Pa3BMBAIOLLMXCA CTpaH OyayT
CUNbHee 3aBUCeTb OT UMNopTa NpogoBonbcTeuA. ¥/« N [5.6.1, 5.6.2, 5.4.5]

3KCI'IepI/IMEHTaJ'IbeIe ncanenoBaHnA peakunm CeNbCKOXO3ANCTBEHHbIX KynbTyp Ha MNOBbllleHne
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KoHuUeHTpaumn CO2 noaTBep»KkaatoT BbIBOAbI, M3n0>KeHHble B T O * C. HoBble pe3ynbTaTbl UCCNefoBaHNN
oborauleHus atmocdepsbl yrnekucsbim razom (FACE) feMOHCTpUpyloT 6onee MeAneHHy peaKkLuuio
necos. * D [5.4.1]

nle6pe)KHble cucmemMeol U HU3MéeHHble paﬁonbl

+ Becbma BepoATHO, uTo 6epera 6yayT noaBepraTbCA NOBbILLEHHOMY PUCKY U3-32 U3MEHEHUA KNUMaTa 1
MOBbILLIEHWSA YPOBHA MOPA, 1 3TOT 3 deKT OyaeT ycyrybnaTbCs ycuneHneM aHTPONOreHHOro AaBfEHUSA
Ha nNpubpexxHble obnactn. *** D [6.3, 6.4]

« BepoATHO, GymeT MMeTb MeCTO 3HauuTeNlbHOE COKpalleHuWe KOoNMyecTBa KOpassioB BC/efCTBUE
ycuneHuna obecLiBeuriBaHNA U pocTa CMEPTHOCTM 13-3a NOBbILLEHNA TeMnepaTypbl MopsA. [MoBbILweHKe
YPOBHA MOPA OTPULAaTEe/IbHO CKaXeTCA Ha CONIOHYaKax M MaHrpoBbIx 6onoTax. *** D [6.4]

« Bce npubpexHble 3KOCUCTEMbl YA3BUMbI K W3MEHEHWIO KiMaTa M MOBbIWEHUIO YPOBHA MOpH,
0CO6EHHO Kopansibl, COIOHYAKMN Y MaHrpoBble 6onoTa. *** D [6.4.1]

« Kopannbl ya3BUMbl K TEMJIOBOMY HanpsXXeHWo, 1 BeCbMa BEPOATHO, UTO Mpoeuupyemoe Oyayuiee
MOBbILEHNE TeMMNepaTypbl noBepxHocT MopsA (TINM) B XX Beke npnbnusmtenbHo Ha 1-3°C npuBegeT
K 6onee yactomy obecLiBeUrBaHMIO 1 MOBCEMECTHON rmbeny KopannoB, eciun TONbKo He OyaeT mx
TEensoBOW aganTauun nnn akknumaTtusauymn. *** D [B6.1, 6.4.1]

+ [pubpexHble BOAHO-OONOTHble YyroAbA, B TOM YWCNe CONMIOHYAKM W MaHrpoBble 6onorta,
YyBCTBUTESIbHbI K MOBbILLEHWIO YPOBHA MOPA; NPV NOBbILWEHNM YPOBHA MopA Ha 36 cm 3a 2000-2080
rogbl MPOrHo3upyeTcs rnobanbHoe ymeHblueHre Ha 33%. Havborbliee yMeHblUEHUE, BEPOATHO,
Oy[eT MMeTb MeCcTo Ha aTnaHTUYeckoM nobepexkbe AMepuKK, nobepexxbe MeKCMKaHCKOro 3anuBa, B
CpegnsemHoMopbe, B bantum n Ha manbix octpoBax. *** D [6.4.1]

« OKucneHme okeaHa - HoBaa Mpobriema, KOTOpPas MOXET MMETb Cepbe3Hble MocneacTBuA AJ1A
NPUOPEXHbIX ObnacTel, OfHaKO YPOBEHb [ETajlbHOrO ee MOHWMaHWA HU30K. JTa npobnema -
HeOTNOXKHaA Tema ANA [aNbHEeNWUX WCCNefoBaHWl, OCOOEHHO ONiA NMporpamMmm HabnopeHusa wu
n3mepeHua. ** D [6.2.3,6.2.5,6.4.1]

+ 3aTonneHne NpubPeXHbIX HN3MEHHbIX PaiOHOB, BECbMa BEPOATHO, CTaHET GOMbLUMM PUCKOM, YeM
celvac, BCnefCcTBre MOBbILEHNA YPOBHA MOPA 1 6onee CunbHbIX NPUOpexHbIX 6ypb, eCnn He NPUHATD
CyLlecTBeHHbIX Mep no agantaunu [B6.2, 6.4.2]. lNocneactamA YyBCTBUTESbHbI K MOBbILLIEHNIO YPOBHSA
MOPS, COLMaNIbHO-OKOHOMMYECKOI NepcneKkTuBe 1 cTerneHn agantaumun. bes agantauum 6onee yem
100 MH. Yyen. K 2080-M rogam Morn Gbl eXXerogHo CTpadaTth OT 3aTOMEHNA NPUOPEXHbBIX PaiOHOB
TOMbKO NULLb 13-32 MOBBILIEHNA YPOBHA MOpPA, NMpryem Mo cueHapuio A2 NocneacTsus Obinmn Obl
Hav6onbwmmMm. *** N [F6.2]

« AHanus 3aTpart 1 pe3ynbTaToB peaKkLunii Ha NOCNeACTBYA NOKa3bIBaeT, YTO, BEPOATHO, MOTEHLMaNbHble
nocneacTsuA 6yayT yMeHbLUeHbl NOBCeMeCTHOM afanTauuen. OH NoKa3blBaeT TakXKe, YTO MoC/eCTBUA
M 3aTpaTbl Ha 3alWTy, BEPOATHO, OyayT MpMXoAMTbCA HEMpPOMOpLMOHaNbHO Ha pa3BuBaloLlMecs
cTpaHbl. ** C[F6.4, 6.5.3]

+  YA3BMMOCTb HaceneHma K U3MEHEHMIO KN1mMaTa 1 NMOBbILLEHWIO YPOBHA MOPA CyLLeCTByeT B OCHOBHOM
Tam, rfe Harpyska Ha ecTeCTBEHHble HU3MeHHble MPUOPEXHbIE CUCTEMbl COBMAZAET C HU3KOW
CNOCOGHOCTbIO NloAe K afganTauum 1 (unv) 6onbluol cTeneHblo Bo3aencTeua. Cpean aTux mecT: ** D
[6.4.2,6.4.3]

- [enbTbl, 0OCOBEHHO asmaTckme MmerafenbTbl (Hanpumep, laHr-bpaxmanyTtpa B baHrnagew wu
3anagHoun beHranuu);

- HU3MEHHblE NPUOPEXHble TOPOACKME pPaAliOHbl, OCOGEHHO pPaMloHbl, MOABEPKEHHbIE
€CTeCTBEeHHOMY M1 @aHTPOMOreHHOMY OCeflaHMI0 1 OMOM3HAM OT Tponuyeckux 6ypb (Hanprmep,
HoBbin OpneaH, LLaHxan);

- MaJible OCTPOBa, 0CO06EeHHO HU3MEHHbIe aToMbl (Hanpmmep, Manbguneckne OCTpOBa).

- B PermnoHaabHOM MacwTabe Haubosbluee ycuneHne yasBumoCTn, BeCbMa BEPOATHO, 6W.'|,ET NMETb
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mecTo B tOxkHOW, IOro-BoctouHon 1 BoctouHon A3suu, ypbaHM3MpPOBaHHbIX NPUOPEXKHbIX parioHax
AdpUKM 1 pervoHax masbix OCTPOBOB. KonnuectBo 3aTpoHyTbIX 3TUM niofel byaet Hambonblimm B
mMeragenbtax A3un, 0fHaKO Masible OCTPOBa CTONKHYTCA C HAMOONbLUMM OTHOCUTENbHbBIM MOBbILLEHVEM
cTeneHu pucka. ** D [6.4.2]

MoBblWEHNE YPOBHA MOPA 06/1a8aeT 3HAUNTENBHOW MHEePLIMeN Mo CPaBHEHWIO C APYrMU GakTopamu
M3MeHEHUA Kaumata 1 OygeT NpoAomXKaTbCs B TedeHMe MHOruMX ctosnetuii nocsie 2100 roga.
Crabunuszauus KnrmMata morsia 6bl YMeHbLINTb, HO HE OCTAaHOBUTb MOBbILIEHWE YPOBHS MOPS.

Taknum obpa3om, B NpuOpeXHbIX parioHax obA3aTenbHO Heobxofuma afjanTauumd, YTO MOAHMMaeT
BOMPOCHI JOSIFOCPOYHOIO TEPPUTOPMANbHONO MIaHUPOBaHNA Y HEOBXOAMMOCTU 3aLUTbl B OTAINYMNE
OT NaHnpyemoro oTctynneHua. *** D [B6.6]

npOMbIWHeHHOCMb, nocesieHuUa u o6u4ecmeo

Bbirozibl M 3aTpathbl, CBA3aHHbIE CU3MEHEHMEM KNUMaTa, A/1A NMPOMbILLIIEHHOCTW, NOCEeSIeHNI 1 06LLecTBa
6yZyT WMPOKO BapbMpOBaTbCA B 3aBMCUMOCTM OT MecTa U MacwTaba. Hekotopble 13 adpdekToB B
YMePEHHbIX 1 MONAPHbIX permoHax 6yayT NoNoXKUTENbHbIMY, @ B APYTX MecTax — oTpuLaTenbHbiMu. B
nTore, OfjHaKo, unctbole adpdeKkTbl Npu 6osiee 3HaUKUTENIbHOM UK 6onee 6bICTPOM NoTensieHnn, bonee
BEpPOATHO, OyayT KpalHe oTpuuatenbHbiMu. ** N [7.4, 7.6, 15.3, 15.5]

YA3BUMOCTb MPOMBILLIEHHOCTU, MHGPACTPYKTYPbI, NOCENEHMI 11 0OLLECTBA K U3MEHEHMIO KNTMMaTa, Kak
npasuso, 6onblue B onpeaeneHHbIX MecTax C BbICOKOW CTEMEHbIO PYCKa, B YaCTHOCTHU, B MPUOPEXHbIX
N PeyHbIX palrioHax, parioHax, NMoABepPKEeHHbIX SKCTPEMASIbHbIM METEOPOSIOMMYECKUM SABJIEHUSM, Y
palnioHax, SKOHOMVKa KOTOPbIX TECHO CBfi3aHa C YyBCTBUTENIbHLIMU K KITMMaTy pecypcamu, Hanpumep,
C CeNbCKOXO3ANCTBEHHbIMU W JIECHbIMY pecypcamMu, BOAOW U Typu3MoMm; 3T cnabble mecTa, Kak
npaBuWIIo, TOKanM30BaHbl, HO YaCTO 3HAUUTENbHbI U YBenMumBatoTcA. Hanprmep, bbicTpaa ypbaHusauuma
B 6ONIbLUMHCTBE FOCYAAPCTB C HA3KUM U CPEAHUM YPOBHEM AOXOAO0B, YaCTO B PalloOHaxX OTHOCUTENbHO
BbICOKOTO prCKa, NofBepraeT pucKy Bce 6onee 3HauMTeNIbHYO YaCTb SKOHOMUKM U HaceneHns 3Tux
cTpaH. **D [7.1,7.4,7.5]

Tam, roe aKcTpeManbHble MeTeEOpOJiorMyeckne ABMeHNA CTaHOBATCA C U3MEHEHVEM KiMaTa 6onee
CUNbHBIMU U (MNK) 6oNiee YaCTbIMK, SKOHOMUYECKME N3[EPXKKIM STUX ABNEHNIA ByayT pacTu, 1 3TOT POCT,
BEpPOATHO, OyAeT CyLlecTBEHHbIM B PaioHaX, HEMOCPEACTBEHHO 3aTPOHYTbIX 3TUMK ABNIeHUAMU. OnbIT
MOKa3bIBaET, UTO M3AEPXKU 3HAUNTESNIbHbIX ABMIEHWUI MOTYT COCTaBNATb OT HECKONbKMX NPOLIEHTOB
rofloBoro pernoHanbHoro BBl n foxoaa B oueHb 60MbLINX PEFMOHAX C OYEHb KPYMHOWM SKOHOMUKOM
[0 6onee yem 25% B MeHbLUMX PalioHaX, 3aTPOHYTbIX STUMU ABReHUAMU. ** N [7.5]

HekoTopble 6eaHble coobLiecTBa Y JOMOXO3ANCTBA YXKe CTPafaloT OT M3MEHYMBOCTU KiMmaTta U
CBA3AHHbIX C KNUMATOM SKCTPEMANbHbIX ABIEHWIA; OHU MOTYT OblTb OCOOEHHO YA3BUMbI K U3MEHEHUIO
KnMmata, MOTOMY UYTO OHM, KaK MpPaBUNIO, COCPefOTOYEeHbl B palioHax OTHOCUTENbHO BbICOKOrO
pUCKa, UMEIT OrpaHMYEHHbIN JOCTYN K yC/yram U APYrMM pecypcam, a B HEKOTOPbIX permoHax —
CUSIbHEe 3aBUCAT OT UYYBCTBUTESNIbHbIX K KNMMATy PecypcoB, TakUX Kak MeCTHble MOCTaBKWU BOAbI U
npoposonbcTBuA. ** N [7.2, 7.4.5, 7.4.6]

PaCTyLIJ,VIe SKOHOMUYEeCKne usnepXKnm CBA3aHHbIX C norogomn SKCTpemMalbHbIX ABNEHUN yxe
yBenn4ynBearT ﬂOTpE6HOCTb B 3¢¢GKTI/IBHOM ynpaBneHnm >3SKOHOMUYECKMMU W d)I/IHaHCOBbIMVI
pPuckamn. B Tex pPernoHax n mMmecrtax, roge puUcK nosblilaeTcAd N OCHOBHbIM cnocobom ynpasneHua
PUCKamMmn ABNAETCA YaCTHOE CTpaxoBaHMe, CTUMYyIbl ANA afanTaynm MOryT BO3HUKaTb U3 CUTrHaJIOB
L|,EH006pa3OBaHI/l$I,' BMeCTe C TEM, 3aLUUTY TaKKe MOXKXHO Y6paTb, OCTaBMB 6osiee 3HaunTesbHbIe ponn
ONA Jpyrux Cy6'bEKTOB, BKNKOYaA npaBuTesibCTBa. BTex pPernoHax, rge 4YactHoe CTpaxoBaHWe He CUNTbHO
PacnpocCcTpaHeHo, ﬂOHaJJ,O6F|TC$I Apyrve MmexaHn3mbl yrpaBiieHUA PUCKaMn. Bo Bcex CNTYyaUumnax 6onee
6e4D,HbIe rpynnbl HaceneHnA, BEPOATHO, 6yJJ,yT NnoAHMMaTb BOMNPOChI coumanbHoOm cnpaBennnBoCT 1
ycunneatb faB/ieHne Ha rocyfapCcrtBeHHble VIHd)paCTp)/KTypbl N NHCTUTYLUMOHAaJIbHbI€ BO3MOXXHOCTW.
**N[7.ES,7.4.5,7.6.5]

YcToumBble v HageXHble Gprsnyeckne MHGPaCTPYKTYPbl OCOGEHHO BaXKHbI A71A YNPABAEHNA PUCKaMU,
CBA3aHHBIMY C KNIMMATOM. Takue MHPPACTPYKTYpbl, KaK FOPOACKME CUCTEMbI BOLOCHABXKEHNS, YA3BUMDI,
0COBEHHO B NPUOPEXHbIX PaioHaX, K MOBbIWEHWIO YPOBHA MOPA U PErMoHanbHOMY YMEHbLIEHWIO
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KONMYeCcTBa OCAAKOB; KPYMHbIe COCPeOTOUEHNA HaceneHna 6e3 MHGPAcTPYKTyp bonee ya3BUMbI K
nocnencTBUAM n3MeHeHns knumata. ** N [7.4.3 to 7.4.5]

30opoese

Mpoeunpyemble Ha 2030 rog OTHOCUTENbHblE PUCKKU, OOYCNOBNEHHbIE W3MEHEeHUeM KuMMaTa,
CBMAETENbCTBYIOT O paclIMpeHUn maclTaboB HefoedaHNA B HEKOTOPbIX a3naTCKMX cTpaHax ** N
[8.4.1]. Oxunpaemble TeHAeHUMM NoTensneHma Ha nepuog nocne 2030 roga, No NPOrHo3am, MOHU3AT
YPOXKaMHOCTb CeNIbCKOXO3ANCTBEHHbIX KYIbTYP B CE30HHO 3aCyLUANBbIX 1 TPOMNYECKNX pernoHax [5.4].
M3-3a 3TOro yBenuuntca ronofd, HegoefaHve 1 ConyTCTBYIOWME HapyLLeHWA, B TOM Y1CTIe B POCTe Y
pa3BUTUU AeTein, 0COBEHHO B TEX PErIOHaX, KOTOpPbIe yXKe YA3BMMbI K OTCYTCTBUIO MPOAOBOSIbCTBEHHOM
6e30MacHOCTY, rMaBHbIM 06pa3om B Adpuike. ** N [8.4.2]

K 2030 rogy 3aTornsieHne NprbPEXHbIX PaioHOB, COMACHO MPOEKLMAM, NMPUBEAET K 3HAUMTESIbHOMY
MPOMNOPLMOHaIbHOMY POCTY CMEPTHOCTY; BMECTE C TEM, 3TO KacaeTcs HU3KOW TAXKeCTn 3aboneBaHui,
Mo3TOMy CyMMapHoe BO3AeicTBMe Mano. B uenom k 2080 rogy oXKupaetcs ABYX-TPeXKpaTHOe
yBenMyeHne YNCIEHHOCTY HaceNeHs, HaXoAALWEerocs B onacHOCTY 3atonneHus. ** N [8.4.1]

OueHKM yBeNNYEHNS KONNYeCTBa JItofel, HAXOAALWMXCA Mo Yrpo30i CMEPTU OT XKapbl, Pa3HATCA MO
CTpaHaM B 3aBUCMMOCTU OT UX PACNONIOKEHUSA, YACIEHHOCTU CTAPEIOLLErO HAaceIeHUA Y HaNNUYnA Mep
no agantauuu. B Lienom Ha Tekyllee cTonetne oXKuAaeTca 3HaunTenbHoe ysennyenme. ** D [T8.3]

B oTHOLWEHMM Mansapum JalTcA HEOAHO3HAUHbIE MPOeKLUMK: B rnobasibHOM MacluTabe, Mo oLeHKam,
JOMONHUTENIbHOE KONMYECTBO HaceNleHus, puckylolero 3abonetb Manapuen, Konebnetca mexay
220 mnH. (cueHapwuii AT1F1) n 400 mnH. (cueHapuin A2). B Apprike oLieHKN pasHATCA: OT yMeHbLUeHUA
nepefayn B 10ro-BoctouHom yact Adpukm B 2020 rogy v cokpalyeHua no Bcemy Caxento 1 XKHO-
LeHTpanbHon yactu Adpukn B 2080 roagy, C JIOKaSIbHbIMU MOBBILEHUAMU B FTOPHOW MECTHOCTMU,
[0 pocTa Ha 16-28% (B uenoBeko-mecALax skcnosuumm) B 2100 rogy no Bcem cueHapuvam. [na
BenukobputaHuu, Asctpanuu, UHanm n MNopTtyranum oxmngaeTca HEKOTOPOE NOBbILEHWE pUcKa. *** D
[T8.2]

B KaHape k 2080 rogy no cueHapuio A2 oxmpaaeTca pacnpocTpaHeHue nepeHocunka 6onesHm Jlanma
npnbnusutenbHo Ha 1000 KM Ha ceBep, a TakXe [BYX-YeTblpexkpaTHOe yBefMyeHvne Monynaumm
Knewen. B EBpone, no nporHosam, knewesor sHuepanuT K 2050-M IT. pacnpoCcTpaHUTCA Aasblue Ha
CEBEPO-BOCTOK OT CBOEW HbIHELLUHEN 061acT pacnpoCcTpaHeH)s, HO COKPATUTCA B LIEHTPasIbHON 1
BOCTOYHOW EBpone. * N [T8.2]

K 2030 rogy oxumpaetca ycuneHne npubnnsntesibHO Ha 2-5% TaxecTy 3aboneBaHuUi, CBA3AHHbIX C
PacCTPONCTBOM NULLEBAPEHUS, B PEMMOHaX C HA3KMM ypoBHeM foxoaoB ** N [8.4.1]. [1na abopureHHbIX
coobuiectB ABCcTpanuu k 2050 rogy oxmnganca rogoBor pocTt Ha 5-18% ** N [T8.2]. [ina BenvkobputaHum
npw NOBbILIEHNM TeMnepaTypbl Ha 1-3°C NPOrHo3MpyeTca POCT YMcsia CJlyyaeB NULLEBbLIX OTPABAEHUIA.
*N[T8.2]

B BocTtouHom yactn CeBepHor AMeEpUKM NO KAMMaTUUYeCKOMY cLlieHapuio A2 NpOrHo3mpyeTca pocT
CMEepPTHOCTW, CBA3aHHOW C O30HOM, Ha 4,5%. o nporHo3am, pocT CpefHero yYmcna NeTHUX AHEeNR,
npeBblLLAOLL X 8-4aCOBYI0 PerynaTUBHYI0 HOPMY, Ha 68% npuBeaeT K pocTy Ha 0,1-0,3% HecnyyanHown
CMepTHOCTM 1 B CpeaHeM K pocTy Ha 0,3% CMepTHOCTM OT CepAEYHO-COCYAMCTbIX 3aboneBaHui.
B BenukobputaHmum Ha 2050 1 2080 rof NPOrHO3MpyeTcsa 3HAUUTENbHOE YBeIMYEHME KOMYECTBa
AHen ¢ Hannumem TBepAablx YyacTul 1 SO, 1 HebonbLoe coKpalleHre APYrX 3arpA3HUTENEeN, OfHAKO
KonnyectBo 030Ha Bo3pacteT ** N [T8.4]. MNonb3a AnA 30pOBbA B KPAaTKOCPOUHOWN NepcnexkTnse ot
COKpaLLeHMA KOHLEHTpaLmy 3arpasHmuTener Bo3ayxa (Takmnx Kak 030H 1 TBepfible YacTULbl) BClieACcTBME
YMeHbLUeHNA BbIOPOCOB NapHUKOBbLIX ra30B MOXeT ObITb 3HauuTenbHa. ** D [8.7.1, WGIII AR4]

K 2085 rogy, no oueHKaMm, MOBbICUTCA PUCK 3ab0feBaeMoCT NMXOPAZAKOW AeHre BCNEACTBUE
N3MeHeHMA KnnmaTta, oxsatus 3,5 mnpg. uen. * N [8.4.1.2]

B BenukobputaHuy CHUXEHME CMEPTHOCTU OT XONofa M3-3a M3MEHEHUA KMMaTa, Mo MPOrHo3am,
OyfeT 6ornee CUNbHbIM, YeM MOBbILLIEHVE CMEPTHOCTU OT Xapbl. ** D [T8.3]
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TS 4.2 PernoHanbHble NocneacTBuAa, agantauns

n yA3SBUMOCTb

CBoIKa MOCIEACTBHH, TPOCHHUPYEMBIX MO KaKIOMY
peruoHy, npuBeeHa Bo BcTaBke TS.6.
Agpuka

CenbCcKOXO3ANCTBEHHOE MPOU3BOACTBO BO MHOIMX
appUKaHCKUX CTpaHa W pervoHax, BepPOSATHO,

NnoABepPrHeTCcA Cepbe3HON OMacHOCTU BCNeACTBUE
N3MEHeHNA KIMmata M ero WNU3MeHYMBOCTW. DTO
oTpnuyaTesibHO NOBANANO 6bl Ha npoaoBOJ/IbCTBEHHYIO
6e30MacHOCTb U ycyry6muno 6bl HeJOCTaTOYHOCTb
NMTaHUA (OYeHb BbICOKas CcTeneHb JOCTOBEPHOCTN).

M npubnusnTtenbHas niowaab
nefHMKoB B 1912 r.

B nnowaab negHnKos B 2003 r.

= Kpali BepxHero nnarto

Puc. TS.10. /I3meHeHne nefoBOW LWaNKM 1 CHEXXHOMO NMOKPOBa ropbl
Knnumanpgrkapo co BpemeHem. CokpalleHmne nioLasmn noBepxHoCTy
nepHukos Knnnmanpskapo ¢ 1912 no 2003 rr. [F9.2]

VYpoxkau cenbCKOX03AHCTBEHHBIX KYJIBTYp U 3aBUCUMOCTh
OT MHPHUPOAHBIX PECYpPCOB COCTABISIOT 3HAYUTENBHYIO
9acTh MECTHBIX HCTOYHHKOB CYIECTBOBAHUS BO MHOTHX,
HO HE BCEX, a(pUKAHCKUX CTpaHax. B OombLIMHCTBE
CTpaH KOHTUHEHTA [NIABHOM ABMKYLIEH CUIION HbIHEIIHEH
9KOHOMHKH SIBIISICTCS CEJNBCKOE XO3AHCTBO, Ha JIOJIO
KoToporo B cpeanem npuxomurcs 21% BBIT (ot 10 mo
70%), mpuyeM ecTh NPU3HAKH TOTO, YTO B HEKOTOPBIX
cTpaHax J0X0/bl pepMEpPOB OT HECEIILCKOXO3SICTBEHHOM
JIESITEIbHOCTH  JIOTIONHAIOT OOIIMHM BK/IaJ CEIbCKOTO

xo3siictBa  [9.2.2, 9.4.4]. CenbCKOXO35HCTBEHHBIC

yOBITKH, TIO WMEIOLUIMMCSI JaHHBIM, B psJc pailoHOB,
BO3MOKHO, BECbMa CYyIIeCTBeHHbIE (HampuMmep, B Caxerne,
Bocrounoii Adpuke W IOKHOH 4YacTH KOHTHHEHTA),
OpyYeM  OHM  COIIPOBOXKIAFOTCS
MIPOJIOJKUTENLHOCTH BETETAIIMOHHBIX MIEPHOJIOB, UTO, 110
HEKOTOPHIM MPOEKIUAM KIMMara, BIMsET Ha CMEIaHHbIC
HeopolaeMble, 3acCylUIMBBIE W IOJIy3aCylUIMBbIC
CUCTeMbl. B HEKOTOpBIX CTpaHax yporkaW OpOIIaeMbIX
CEIIbCKOXO3SICTBEHHBIX KYNIbTYp K 2020 romy Moriu Obl
ymacTb faxe Ha 50%. Ha MmecTHOM ypoBHE MHOTHE JTIOAH,
BEPOSATHO, TIOHECYT MOTOIHHUTEIBHBIE YOBITKH, €CIH
N3MEHEHHE KiIMMara M W3MEHYMBOCTh KJIMMara OymayT
COBIIAJIaTh C JIPyTUMHU CTpecc-(pakTopaMu (HarpuMmep, ¢
koH(ukTamu) [9.2.2, 9.6.1].

HN3MCHCHUAMN

M3MeHeHVe M M3MEHUYMBOCTb KMMaTa, BEpOATHO,
npuBeayT K COKPALlEHWI0 U BbIMUPaHWIO BUAOB, a
TaKXKe OrpaHuuyaT «KnMmatunuyeckume MpPOCTPaHCTBa»
1 apeanbl MHOIMMX PACTeHUIA U XXUBOTHbIX (BblCOKasA
cTeneHb JOCTOBEPHOCTH).

V3meHnenuss B pa3HOOOpa3sMu  DKOCHCTEM  yiKe
00OHApYKUBAIOTCS, OCOOCHHO B IOKHBIX a()pUKAHCKUX
JKOCHCTEMaX, IMPHYEeM OHHU HUAYT Ooliee BBICOKMMHU
TEMIAMH, YeM OXHIAIOCh B pe3yabrare IeHCTBUS
IIMPOKOTO CHEKTpa (haKTOpOB, B TOM YHCJIE BIMSHUI
KJIMMaTa, HalpuMep, B TOPHBIX dKkocucTemax [9.4.5,4.4.2,
4.4.3,44.8].

B HeynpaBiseMbIX cpepax oXxupatotca
MHOeCTBEHHbIE, B3aMOAENCTBYIOLE NOCNeACcTBUA
1 obpaTHble cBA3M, O0BYCNOBNEeHHble U3MEHEeHMAMM
KnumaTa, HO YCYryb6neHHble HeKnMmaTuyeckumm
dakTopamu (BbicOKas cTeneHb JOCTOBEPHOCTN).

Hampumep, cutyaumss Ha rtope  Kuimmanmkapo
MOKA3bIBACT, 4YTO JIGAHUKM M CHEXKHBIH IIOKpOB
YMEHBIIAIOTCSI B PE3YJbTaTe Psifa B3aNMOJCHCTBYIOIINX
(hakTOpOB (HAPUMeEp, COTHEUHON paualiuy, N3MEHEHUH
B PAacTUTEIHHOCTH, B3aUMOJCHUCTBHS MEXKIY JIIOIbMH),
npudeM 3a 1912-2003 roxmel mrom@aab MOBEPXHOCTH
JISTHUKOB COKparuiiach npuomusuresnsHo Ha 80% (cm.
puc. TS.10). Mcye3sHOBeHHE BIaKHBIX TOPHBIX JIECOB,
HampuMep, H3-3a TMoXapoB, ¢ 1976 roma mpuBeno K
TOJIOBOMY COKPAIIICHHUIO HMCTOYHHKOB BOJBI, MHTAEMBIX
TyMaHOM, Ha 25% (4TO SKBHBAJICHTHO TOJ0OBOMY 3amacy
MUTHEBOM BOABI 11 | MUIH. JIOfed, KUBYLIMX BOKPYT
Kunumanmxkapo) [9.4.5].

OpHO 13 OCHOBHbIX YA3BUMbIX M€CT BO MHOTUX YaCTAX
Ad)pl/IKI/I —OTCYyTCTBUE[AOCTYMNMaK uncTonBoge, KOoTopoe
OGyCﬂOBHEHO MHOIrmmm d)aKTOpaMI/I. dTa CUTyauunsa,
BEPOATHO, 6yp,eT ycyry6n;|'rbc;| N3MeHeHnem Knmmata
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(oueHb BbiCcOKas cTeneHb JOCTOBEPHOCTN).

K 2020 romy, mo HEKOTOPBIM MpOeKuusAM, oT 75 mo 250
MJTH. 9eJI. OyIyT CTpagaTh OT 000CTPEeHNUS AePHUIINTA BOABI
BCJIC/ICTBHE M3MEHEHHMS KIMMara. BKyrie ¢ moBbIIeHNEM
crpoca Ha BOJY 3TO OyleT OTPHLATENHHO BIUSATH Ha
CPE/ICTBA K CYILIECTBOBAHMIO M YCYIyONsIThH ITpOOJIeMBbl,
CBsi3aHHbIE C BoAoW. Hekoropble olleHKHM, Hampumep,
MMOKa3bIBAIOT 000CTpeHKE Ae(UIIMTA BOIBI U BO3MOXKHOE
TIOBBIIIIEHUE PUCKA 3aCYyXH B PSAE CEBEPHBIX M FOKHBIX
paiioHOB AQpHKH, a TaKkKe yBEIHMUCHHE oObeMa CTOKa
B Bocrounoit Appuke. Bmecre ¢ Tem, goctymy K Boje
yrpokaeT He TOJIbKO M3MeHeHue kiuMara [9.4.1],
HO W CJOXHOCTb YINPAaBJICHUs PEYHBIMU OacceiiHamu
(HECKOTBKO KPYMHBIX peK AQpHKH TPOTEKAIoT 10
TEPPUTOPUU HECKOJBKHX CTPaH), a TaKKe JAerpaganus
BOJHBIX PECYpCOB H3-3a BOmo3abopa M 3arpsi3sHEHUS
HCTOYHUKOB BOJIbI [9.4.1].

O6bACHeHMEe UN3MeHeHWs pucka 3abonesaHus
Manspuell  M3MEHeHWeM  KaMMata  OcCTaeTcs
npo6nemaTnyHbIM (BbICcOKasn cTeneHb
[OCTOBEPHOCTN).

3mopoBbe YemoBeKa, Ha KOTOPOE YKE BIHSCT OTPULIATEITHHO
psa GaKTOPOB, MOKET MOABEPTHYTHCS TOTIOTHUTCIHPHOMY
BPEAHOMY BO3JCHCTBUIO HM3MEHEHHs] U W3MEHYMBOCTH
KiuMara (HampuMep, B IOKHOH uacth AQpuku u
Ceifuac  uayT
JebaThl O CBSI3M M3MCHEHHUsS KJIMMara U 3a00JIeBacMOCTH
MaJSIpUeii, ¥ B 3TOW 00JNIACTH HEOOXOIUMEBI aNbHEHIIIe
uccnenoanus [9.4.3, 8.2.8, 8.4.1].

BOCTOUHOA()PUKAHCKUX  HATOPbHAX).

AdprKa — 0ANH N3 CaMbIX YA3BUMbIX K U3SMEHUMBOCTU
N U3MEHEHUAM KAMMaTa KOHTUHEHTOB, MOCKOJbKY
LONA Hero XxapakTepHO MHOXeCTBO CTPECCOB U HU3Kas
cnocobHocTbKagantauuu. KpaHas 6egHOCTb MHOT X
adpuKaHLeB, YacTble CTUXUIHble 6eACTBUA, TaKNE KaK
3acyxa U HaBOJHEHNs, CenbCKoe XO3ANCTBO, CUbHO
3aBucALLee OT fOXAEN, - BCe 3TO BHOCUT CBOI BKNag,.
Tem He MeHee, BbIABNEHbI Cllydan MOpasnTeNbHOMN
YCTOMYMBOCTA K MHOXECTBEHHbIM CTpecc-paKTopam
(BblCOKas cTeneHb [OCTOBEPHOCTM).

Adpuka AEMOHCTPHPYET MHOTO MPUMEPOB CTpPATEruit
3al0UTBl U MOMOIIBI0  KOTOPBIX
HelfTpanu3yercss JeicTBHE psiia CTPECCOB, BKIIOUas
KIMMaTHUeCKHUEe SKCTpEeMallbHbIe SBJICHHUA (Hampumep,

ajarTaiuu, C

3acyXy ¥ HaBOAHEHHUs). IIpu BO3MOXKHOM YCHUIICHHH
TaKUX CTPECCOB, OJHAKO, ATH CTPATEeruH, BEPOSTHO,
OyAyT HEIOCTATOYHBI IJI aJaNTallid K M3MEHYHBOCTH
U HU3MEHCHUIO VUHTBIBasE  MPOOICMBI
XapaKTepHOH I ATOr0 KOHTHHEHTAa OCTHOCTH, IIOXUE

KJIMMara,

MHCTUTYIIMOHAIIbHBIC HEJI0CTATOYHBIN
A0CTYyIl K JaHHBIM U I/IH(bOpMaLII/II/I 1 YBCIIMYHMBAIOHECA
Harpy3ku Ha 310poBbe [9.2.1,9.2.2., 9.2.5].

MCXaHU3MBbI,

A3usa

HabniogeHns nokasbiBaloT, UTO U3MEHeHMe Kaumara
3a nocnegHue JecATUWIETUA MOBAUANIO Ha MHorue
ceKkTopa B A3un (cpeHAA cTeneHb [O0CTOBEPHOCTN).

Kax mnpenckaspiBanock B TpeTbel OIeHKE, MOSBUINCH

CBUJICTENBCTBA TOCIEACTBUHA H3MEHEHHMA KIIMMAara,
W3MEHYMBOCTH M 3KCTPEMAJbHBIX SIBICHHH B A3WH.
VpoxallHOCTh  CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP B

OOJIBIIMHCTBE CTPAaH KOHTHHEHTA, MO HaOIIOICHUIM,
CHIDKAETCsI, YTO, BEPOSITHO, MOXKHO YAaCTHYHO OTHECTH
HA CYeT MOBBINICHUS TeMIepaTypbl. Kak BeposiTHOE
TOCJE/ICTBUE
HabromaeTcs OecpeneiecHTHOS OTCTYIUICHHE JICTHIKOB
1 TIOATaWBaHWE BEYHOW MEP3JIOTHI B OopeanbHOW A3nu.
[Ipy TOBBIIICHHH TeMIEpPaTypel ¥ W3MCHYMBOCTH
JOKJICBBIX OCAJKOB YBCIHMYIIACH YACTOTa BBI3BAHHBIX
3a0osieBaHUil U yaapoB B
HenTtpanbuoii, Boctounoii, KOxuo#t u Oro-Bocrounoii
Aznn. Habmrogaemble H3MEHEHHS B HA3€MHBIX H MOPCKHUX
9KOCHCTEeMax cTaiu Oornee BeipaxkeHHBIME [10.2.3].

IIOTCIIJICHHUA, B TIOCJICAHUC oAbl

KJIIMMaTOM TCIIIOBBIX

bymylwee wu3mMeHeHue KnMmaTa, Kak oOXmpaercs,
NoBNNAET Ha CeNbCKOe XO3AMCTBO, B YaCTHOCTH,
NpuBEefEeT K CHUXKEeHUI Oo6beMOB MNpPOU3BOACTBA,
COKpalleHMo MIowWaAn MaxoTHbIX 3eMenb U
YMEHbIUEHUIO MULLEBbIX pPecypcoB ANnsa pbiobl
(cpepHAA cTeneHb 4OCTOBEPHOCTH).

[Ipoenmpyemoe mpu3eMHOE IMOTCIUICHUE U  CHBHUTH
B JOXICBBIX OCaJKaXx B OOJNBIIMHCTBE CTpaH A3uu
MPUBEAYT K CYIIECTBEHHOMY MaJ€HUIO MPOTYKTUBHOCTH
CEIbCKOXO3SUCTBEHHBIX KYJIBTYDP BCJIEJICTBUE TETIOBOTO
HaTpsDKEHUST W 0ojiee CHIIBHBIX 3aCyX W HABOIHECHUH
[10.4.1]. ITaneHwe MpOXyKTHBHOCTH CEIHCKOTO XO3SHCTBA
Oymer Ooilee BBIPOKCHHBIM B paifoHaX, KOTOpEIC
yKE CTPaJaroT OT YBEIMYCHHS IC(UINTA MMaXOTHBIX
3eMelib, W TMOBBICUT PHUCK rojiona B A3uH, 0COOCHHO
B Pa3BUBAIOIIUXCS [10.4.1].
KJIUMaTa CO3JacT OMACHOCTh Ui (epMepoB, BEIYIIHX
HaTypalbHOE X03siicTB0. Hanbomnpmei onacHOCTH OyneT
JUTS He3HAYHUTENBHBIX KYIBTYp, TAKAX KaK COPTO H IIPOCO,

CTpaHax N3smenenue

KaK 3a CUeT MaJICHUS MPOIYKTHBHOCTH, TaK U BCIICACTBUC
YMEHBIIICHUSI TCHETUYECKOrO pa3HooO0pasusi KyJIbTyp
[10.4.1]. Oxumaercs, 4TO B OTBET HA M3MEHEHHWE KJIMMaTa
MPOM30HMIYT M3MEHEHHsI B apeajiax pa3BeJCHUS] PHIObI
U THIIEBBIX pecypcax sk PhIObl, a TAKXKE, B KOHEUHOM
UTOTE, B YHUCICHHOCTH OCOOCH B TOIMYIANUSAX PHIOBI
[10.4.1].
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M3meHeHne Knumata o6nagaeT MNoOTEHUMANoM
ana obocTpeHna pedumunta BOAHbIX PECYpPCOB B
6oNblINHCTBE pernoHoB Asun (BblCOKaA cCTemneHb
[OCTOBEPHOCTH).

CamMasi cepbe3Hasi TIOTCHIMAIBHAS YIp03a, BBITCKAOMIAs
U3 MU3MCHCHHA KJIMMara B ASI/II/I, - He(i)I/IL[I/IT BOJBI.
OO0GecnieueHHOCTh TPECHON Bomor B LleHTpanmbHOM,
0xno0i#, BocTounoii u FOro-Bocrounoit A3un, 0cOOEHHO
B OacceifHax KPYIHBIX PEK, MO MMPOTHO3aM, BCIEICTBUE
M3MCHCHHUSI KIIUMara CHHU3UTCS, 4YTO, HAPSAY C POCTOM
YHCJICHHOCTH HACCJCHHUS U YBCJIMYCHHUEM  CIIPOCa,
00YCIIOBJICHHBIM 0OJice BBICOKMM YPOBHEM JKH3HH,
B 2050-M romam Mormo ObI OTPHUIATENLHO CKa3aThCs
Oomee wem Ha Mmmmapae moned [10.4.2]. M3menenus
B CE30HHOCTH CTOKa BCIIEACTBHE OBICTPOrO TAasHUS

KasaxcTaH
MoHronus

~ CoBpemMeHHas loXKHaA rpaH1La BEYHON MEP3NOThI

Mnowagb Be4HOM Mep3n0Thl, KOTOpas K 2100
rofly, BEpOATHO, pacTaet

Mnowazb BeYHOW MepP3M10Tbl, KOTOpPas, Mo NpPo-
rHO3aMm, HAXOAUTCA Ha Pa3HbIX 3Tanax Aerpagauum

Puc. TS.11. TMpoeKkunn Oyaywyx W3MEHEHW TpPaHULbl BEYHOW
Mep3n10Tbl B CeBepHoM yacth A3mm Ha 2100 rog no cueHapuio A2
CACB. [F10.5]

JICAHUKOB W, B HCKOTOPLIX paﬁOHaX, YBEIIMYCHUA
KOJIMYCCTBA3UMHUX OCAAKOBMOI'YT UMETH 3HAYUTCIIbHBIC

TMOCJICACTBUA JIA IPOU3BOACTBA THAPOIJICKTPOIHEPIUH,

CENIbCKOXO3SIICTBEHHBIX ~ KYIBTYp W MPOIYKTOB
’)KUBOTHOBOJICTBA [10.4.2].

MoBbilweHne TemnepaTypbl, Kak OXupaetcs,
npuBeget K YCKOPEHHOMY YMEHbLLEHNIO
rMmmMmanaickux JefHUKoOB U K MNPOJOIHKEHUIo

noAtavBaHNA BEUHOWM MepP3/10Tbl BO BCE CEBEPHON
yacTtu A3um (cpeaHAA cTeneHb [OCTOBEPHOCTN).

Ecnmn HBIHEmIHME TEMITBI HOTEIICHHUS COXpPAHATCA, TO

rUMajaiiCKue JICTHUKH, BO3MOXKHO, OyIyT pa3pyIiaThCs
C O4YeHb BBICOKOH ckopocThio (puc.TS.11). YckopenHoe
TasHUE JISJHUKOB MPHUBENO Obl K YCHIICHHIO MOTOKOB B
HEKOTOPBIX PEYHBIX CHUCTEMax B CIEAYIOUINE ABa-TPH
JICCATUIICTHUS, BPE3YJIbTATE YeTr0 Y CHITHINCH Obl HABOTHEHUSI
U CXOJ KAMCHHBIX JIABUH C JIECTAOMIM3UPOBAHHBIX
CKJIOHOB, a TAaKXC YHHUYTOXKAJIHCh Obl MCTOUHUKHU BOJIBI.
3a 3TUM MOCIENoBaIO OBl COKpaIeHHEe PEYHOTO CTOKa
o Mepe yobumn eqaukoB [10.6.2]. Jlerpamaus BedHOM
MEp3J0Thl MOXET [PUBECTH K OCEJAHUIO0 TPYyHTa,
M3MEHUTD JIPEHAKHBIC XapaKTEPUCTUKU U CTAOUIILHOCTD
HHPPACTPYKTYphl, BBHI3BaTh yBEIHUYCHHE BHEIOPOCOB
merana [10.4.4].

Ha a3uaTtckne Mopckue 1 npubpexHble SKOCMCTEMDbI,
KaK OXnpgawTcs, 6yaeT BAUATb MOBbIWEHNE YPOBHSA
MOpPAi U pPOCT TemnepaTypbl (BblCOKas cTeneHb
[OCTOBEPHOCTH).

[Tpoenmpyemoe MOBBIIIEHHE YPOBHS MOpPS MOIJIO OBl
MIPUBECTU K TOMY, YTO €KETOJTHO €I MHOTME MUJIJTHOHBI
nroaei [10.4.3.1].
[IpoHUKHOBEHHE MOPCKOW BOABI MOTIIO OBl PACITUPHUTH
00macTh PacHmpOCTPaHCHHS PBIOHBIX TIPOMBICTIOB B
COJIOHOBATBIX BOJAxX, OJHAKO CYIIECTBEHHO ITOBPEIUIIO
Ob1 akBakyasTypHOH uHmyctpun [10.4.1]. B nenom

cTpajgasd Obl OT HABOJHCHUU

TIOBBIIIICHUC yPOBHS MOPSI, KaK OKHIAETCS, CHU3UIIO OBl
n 0e3 TOro Majarllyo NPOAYKTUBHOCTh PHIOBI B A3uu
[10.4.1]. Ha apkTudeckne MOpPCKHE PHIOHBIE MPOMBICIIBI
3HAUYUTEIFHO TIOBIHAIO ObI M3MEHEHNE KIIMMAaTa, IPHIeM
HEKOTOPBIC BHJIBI, TAKHE KaK TPECKA U CEITbIb, TTOTYIIITN
ObI 110JIB3Y 110 KpaliHel Mepe U yMEePEHHOM MOBBIIICHUH
TEMIIEpaTyphl, TOTa KakK MPOU3BOAMTEIBLHOCTD JIPYIHX
BUJIOB, TaKMX KaK CEBepHas KpeBeTKa, majana Obl
[10.4.1].

M3meHeHne KnmmaTta, Kak OXKupaetcs, ycyryGMT
yrposbl anAa 6|/|opa3H006pa3v|ﬂ, BbiTeKawowine wu3
N3MEHeHN B 3emnenosib3oBaHuu 1 pacTuTesibHOM
NMOKPOBE, a TaKXe U3 poCTa YNCNIEHHOCTU HacesleHuA,
B 6OnblINHCTBE pal?lOHOB A3un (BbicOKasa cTemneHb
AOCTOBepHOCTVI).

[ToBBIIIEHHBII PUCK BBIMUPAHUS MHOTHX BHIOB (DIOPHI
n QayHsl B A3HH, BEPOSTHO, SIBISETCS PE3YIbTATOM
KOMILIEKCHBIX ~ 3((eKTOB HM3MEHEeHHs KiuMara W
(dparMeHTallMM ~ €CTECTBEHHBIX  cpel  OOMTaHMs
[10.4.4]. Bo3pacTyT Takxe yrpo3bl AJis DKOJIOTHUECKOM
CTaOMJIBHOCTH BOJHO-OOJIOTHBIX YTOAWH, MaHIPOBBIX
6omoT m KopamioBeIXx pudoB mo Bcedl Asmm [10.4.3,
10.6.1]. Yacrora u cuia JIECHBIX MOXKapoB B CEBEPHOMU
4acTH A3MH, KaK OXHAAeTCs, B OyayIleM YBEINYHTCS
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BCJICJICTBHE M3MCHCHUS KIIMMATa M U3-3a SKCTPEMATbHBIX
METECOPOJIOTHYCCKHX SIBJICHUI, KOTOPBIC, BEPOSTHO, MOTIIU
ObI OrpaHUYHTh pacumpenue jiecos [10.4.4].

B O6yaywem wu3MeHeHMe KnumaTta, BEPOATHO,
NPOAOCIKUT oTpuuaTenbHO BAUATD Ha
3l0poBbe 4enoBeka B A3um (BblCOKasA CTemneHb
[OCTOBEPHOCTH).

DOHpemuueckas — 3a00leBaeéMOCTh M CMEPTHOCTH
BCJIEJICTBUE PACCTPOMCTB MHUILIEBAPEHHUs, CBA3aHHBIX B
OCHOBHOM C HaBOJHEHMSIMM U 3acyXxoil, B BocTouHolii,
HOxmnoi# u FOro-Bocrounoit A3nn, kak oXumaercs, OyayT
BO3pacTaTh BCIIEACTBUE IMPOCHUPYEMBIX W3MCHCHHU B
THJPOJOTHYECKOM IMKJIE, CBS3aHHBIX C DIOOAIBHBIM
noreruienueM  [10.4.5]. IloBbliieHne  TeMmepaTypbl
MPUOPEKHBIX BOJ YCYryOmsIo OBl pacripoCTpPaHEHHOCTh
n (WIn) TOKCHIHOCTh Xonepsl B FOxHON Asum [10.4.5].
EctecTBeHHBIE Cpempl OOWTAaHUS TPAHCMHUCCHBHBIX
U Tepearoliuxcs depe3 BOAy 3abolieBaHWiA, 110
coobmeHusM, paciupsirores [10.4.5].

B 6yaywem B A3uu BCneacTBUE N3MEHEHUS KiMmaTa
6ygeT HabnopgaTbCcsa JanbHelllee CMelIMBaHUE
MHOXEeCTBEHHbIX CTpeccoB (BbicOKaA CTemneHb
[OCTOBEPHOCTM).

Ucnonb3oBaHue NpUPOAHBIX  PECYPCOB,
¢ ObicTpodi  ypOaHuW3almed, HWHIYCTpHATH3AMUCH
U OKOHOMHYCCKHUM  Pa3BUTHEM B  OOJIBIIMHCTBE
pPa3BUBAIOIINXCA CTPAaH A3WH, NPHUBEIO K YCHUICHUIO
3arpsi3HEHUs] BO3JyXa W BOABI, Aerpajalud 3eMellb U
JIPYTUM SKOJIOTHYECKUM TIpoOiieMaM, KOTOPBIE CO3Ialii
KOJIOCCAJIBHYIO Harpy3Ky Ha TOPOJICKYI0 HH(PPACTPYKTYPY,
011aroCOCTOSIHUE JIIOJeH, KYJIBTYpHYIO CaMOOBITHOCTB
BeposrtHo,
9KOJIOTUYECKYIO

CBsA3aHHOC

n  COLOMAIIBHO-DKOHOMHYCCKUC  YCJIOBHA.

W3MEHEHHE KIMMara YCHJIHMT JTYy
HATrpy3Ky ¥ MOBPEIUT YCTOWIMBOMY Pa3BUTHIO B MHOTHX
pa3BUBAIOMINXCSA CTpaHaX A3HWH, OCOOCHHO Ha IoTe U

Boctoke [10.5.6].

Aecmpanus u Hoeas 3enanous

JaHHbI pernoH yxe wuCNbITbiIBaeT Ha cebe
nocneacTsmMa HepaBHEro M3MEHeHMA KaumaTta, v B
HEKOTOpPbIX CEKTOpax 1 paliloHaxX Hayanacb aganTtaumsa
(BblCOKasA cTeneHb fOCTOBEPHOCTN).

C 1950 roga B peruone npou3ouwio norerienue Ha 0,3-
0,7°C , 4TO CONMPOBOXKIAIOCH yUYallleHMEM BOJIH TeEIIa,
YMEHBIIIEHUEM MOPO30B, YBEIMUCHUEM J0KICH B CEBEPO-
3amagHo YacTh ABCTpallud U IOTr0-3amajHOi YacTh
Hogoit 3enmannum, yMeHbIICHHEM NOXKICH B IOKHON U
BOCTOYHOW YacTAX ABCTpaIMM U CEBEPO-BOCTOYHOM
yacti HoBoii 3enaniuu, ycuiieHueM 3acyXu B ABCTpaJIHH,

MoBbIIIeHHeM YpoBHSA Mopss Ha 70 mm [11.2.1]. Vike
OUYCBHUHBI MOCJICACTBUS B BOJOCHA0KCHUU M CEJIbCKOM
XO3SIHCTBE, U3MCHUBIITUXCS €CTECTBEHHBIX YKOCHCTEMAX,
YMEHBIICHHN CE30HHOTO CHEXXHOTO ITOKPOBAa W YOBLIH
sneauukoB [11.2.2, 11.2.3]. OcyuiecTBiieHa orpeeieHHas
ajanTarys B TaKUX CCKTOpaxX, KaK BOJHOC XO3SHCTBO,
CEbCKOE XO3SIMICTBO, CAJOBOACTBO U  IPUOPEIKHAS

skoHOMHUKa [11.2.5].

Knumat XXI Beka npakTuyeckn onpepeneHHo 6yaer
6onee TennbiM, a B SKCTpeMalbHbIX ABNEHUAX 6yayT
nponucxoauTb M3MeHeHUsA (cpepgHAs - BblCcOKas
cTeneHb JOCTOBEPHOCTM).

Cuia 1 9actota BOJH TEIUIA U TIOXKAPOB MPAKTUYCCKH
OIIPE/ICTICHHO
nocroseproctH) [11.3]. HaBonHeHus, OMOM3HH, 3acyXa U
LITOPMOBO# HATOH BO/IbI, BECbMa BEPOSITHO, CTAHYT OoJiee
YacThIMH U 00JIee CHIIBHBIMU, & CHET U MOPO3, BEPOSITHO,
CTaHyT Oojiee PEIKUMU SIBICHHUSMHU (BBICOKAsl CTCIICHBb
noctoBeproctu) [11.3.1]. B 3HaunrTenbHBIX palioHax

BO3pacTeT (BBICOKAST CTeneHb

KOHTHHEHTAJIbHOM ABCTpaiuy ¥ BOCTOUHOM yacT HoBoit
3enmaHanu, BEPOSATHO, YMEHBIIUTCS BIAKHOCTb TPYHTA,
TOTa KaK B 3armaaHoi vactu HoBoit 3emanmnm, BeposTHO,
YBEJIIMYHUTCS KOJNIMYECTBO JOKICBBIX OCAIKOB (CpemHss
CTeNeHb gocToBepHOCTH) [11.3].

bes panbHenwen aganTauuy noTeHUMalNbHble
NnocnefACTBUA U3MEHEHUA KnMmaTa, BEpoATHO, 6yayT
3HauuTeNbHbIMU (BbICOKAA CTeneHb JOCTOBEPHOCTH).

* B pesymbrare yMeHbLIEHHsI KOJIMYECTBA OCAAKOB MU
YCHJICHUSI NCTIAPEHHSI BEChMa BEPOSITHO, UTO IIPOOIEMBI
BoAHOW Oe3omacHoct K 2030 romy obocTpsTcst B
I0’KHOM ¥ BOCTOUHOM ABcTpanuu, a B HoBoit 3enananu
- B HoaneHL[e N B HEKOTOPBIX BOCTOYHBIX PETHOHAX
[11.4.1].

* 3HaYUTEIBHAATIOTEPS ONOPa3HOOOPASHATIPOCIIHPYETCS
k 2020 romy B HEKOTOPBHIX AKOIIOTHYECKH OOTaThIX
paiionax, Bkirodas bonbmoii bapbepubiii pud n
BiIaxHble Tponuku KsuHcinenga. Cpean Apyrux
pailoHOB C TOBBIIICHHBIM pHUCKOM — Oonota Kakany,
foro-3anajgHas ~ ABCTpanus,  CyOaHTapKTHUIECKHE
OCTpOBa H BBICOKOTOPHBIE 00JacTh 00euX CTpaH
[11.4.2].

* [Iponomkaromieecs: MpUOpPEKHOE pPa3BUTHE M POCT
YHCJICHHOCTH HACeJIeHUs B TAaKUX paiioHax, kak KapHc
u FOro-Bocrounsnii KBuncnena (ABctpanus), a Takke
Hoptnenn no Gyxtel M3o6mmus (Hosas 3emanmus),
cormacHO TpoekmmaM, kK 2050 rtomy ycyryout
PHCKH, CO3/[aBacMble IOBBIIICHUEM YPOBHS MODS,
YBEJIMUYCHUEM CHJIBI M YacTOThI Oypb M 3aTOIUICHMS
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Kakapy

lNpoHnKaHye coneHomn BOAbI
BCIeACTBME NOBbIWEHNA YPOBHA
MOp#, 3aMeHa NPEeCHOBOHbIX BOAHO-

BnaxHble Tponukun KBuHcneHaa

MpoeuunpyeTca BbIMUpaHNe MHOTUX BUAOB FOPHbIX MO3BOHOYHbIX SHAe-
MUKOB MPW YMEePEHHbIX YPOBHAX NOTeMNNeHNA. YXyLleHe COCTOAHNA
Kopannosbix puos. bonblivie noTepy AnA 3aCTPOVKN OT HABOAHEHNIA,

6010THbIX YrOAWIA MaHTPOBbLIMM
6onoTtamu. VI3meHeHMe cKomnneHni
BUAOB

BacceiiH pek Myppeii n JapnvHr

CokpalleHrie BOAOCHabXeHMA Ana nppurayum,
rOpPOAOB, MPOMbILLAIEHHOCTY 1 SKOTOTUYECKMX
NOTOKOB. Yrpo3bl ANsi NPeCHOBOAHBIX BOJHO-
60S10THBIX YrofWiA, TaKNX Kak 6onota Maksopu.
CokpalleHve cpeabl 06UTaHKA NepPeneTHbIX NTKL,.

lOro-BoctouHas ABcTpanus
BbicbixaHue n geduunT BoAbl.
CokpalleHue 1 dparmeHTayms
apeasioB MHOTMX SHAEMUYECKNX
pacTeHuiA 1 KynbTyp.

NOBbIWEHNA YPOBHA MOPA U LUNKNOHHbBIX LUITOPMOBbIX HaroHOB.

lOro-BoctouHbiin KBuHCcneHg

HenpepbiBHOE pa3BuTUe, BEPOATHO, byaeT
OCJIOXKHEHO 60NbLIMM YLLep6OM ANA 3aCTPONKN
113-3a MOBbILLEHVS YPOBHSA MOP#, LUITOPMOBOIO
HaroHa 1 HaBOAHeHWN.

Ot HopTneHnaa po byxTbl Usobunus. HenpepbisHoe
pa3BuTHE, BEPOATHO, OyAEeT OCNIOXKHEHO 6OMbLIMM
ylep6bom AnA 3aCTPONKYM 13-3a MOBbILLEHNSA YPOBHA
MOP#, LUITOPMOBOIO HaroHa U HaBOAHEHW.

ANbNUNINCKne 30Hbl.

[oTepsa BUAOB pacTeHWI 1 XKUBOTHbIX,
pacnpocTpaHeHue KyCTapHNKOB 3a
CYeT TPaB. Yoblinib NEAHUKOB 1
YMeHbLUEHME CHEXHOTO MOKPOBa.
OnacHocTb n1d 3acTpoiikn B Hoon
3enaHawn n3-3a ycuneHus
HaBOAHEHWI, 3pO3UN 1 OMON3HEN.

N
BoctouHasa HoBasa 3enaHgus
Mpobnembl c BOAHOM 6e30-
NMacHOCTbIO BCeACTBYE
YCUNEHMA 3aCyXun 1
NOBbILWEHUNA CMPOCA Tam, rae

HeT nppuraumn.

Puc.TS.12.OcHoBHble «ropaune Toukm» B ABCTpanuv n Hosoli 3enanamu, onpeaeneHHble No cieAyoWwmm Kputepuam: 60bLumne noceACTBIA, HU3KasA

CNOCOBHOCTb K afjanTtauuu, 3HaynTesbHaAa YNCNEHHOCTb HacesleHVA, SKOHOMNYeCKaa 3Ha4MMOCTb, CyLLleCTBEHHaA 3aTPOHYTasA VIH¢paCprKTypa,

NofBEPKEHHOCTb APYTM CEpbe3HbIM CTpecc-pakTopam (Kak, Hanmpumep, NMPOAoIIKeHMe BbICTPOro pocTa HaceneHus, NoCTOAHHOe pa3BUTME,
HenpepbiBHaA Aerpajalya 3emesib, NPofomKaloLeecs NcYe3HoBeHNe cpef 061TaHUA, ONacHOCTb CO CTOPOHbI NMOBbILWEHVA YPOBHA Mops). [11.7]

npuopexHsIx odnacreit [11.4.5, 11.4.7].

* BeposiTHO, 3aMETHO BO3pacTyT PHCKH JUIS IJIABHBIX
00bexToB nHppacTpykTyphl. K 2030 romy mpoekTHbIe
KPUTEPUH [UISl SKCTPEMAaJbHBIX SIBICHUMH,
BEPOSATHO, OyayT mpeBbImaThess Oosee wacto. K
9TUM pHCKaM OTHOCSITCS ~ OTCYTCTBHE  3aIlIUTHI
OT HaBOJHEHHWIl, COOM TOPOACKUX JPEHAKHBIX/
KaHaJIM3alMOHHBIX CHUCTEM, YBEJIWYeHHE yiiepba oT
Oypb M MOXKAPOB, yJalIeHUE BOJH TEIlIa, MPUBOAIIEE
K YBGJIMUCHHIO CMEPTHOCTH M YYAIICHHIO OTKAa30B
cucreM sHeprocHaOxkenus [11.4.1, 11.4.5, 11.4.7,
11.4.10, 11.4.11].

BE€CbMa

*  O0BbEeM MPOM3BOJICTBA B CEIBCKOM H JIECHOM X03SIHCTBE K
2030 romy, cOriacHo MPOEKITUSIM, CHU3UTCS B OOJIbIIIEH

YaCTH I0’KHOM M BOCTOYHON ABCTPAJIMU U B HEKOTOPBIX
BOCTOYHBIX padionax HoBol 3emaHawu BCIEACTBHE
yCuIeHHus 3acyxu W mokapoB. B Hosoit 3enanmum,
OJHAKO, HA HayaJbHBIX JTalax HPOTHO3UPYIOTCS
BBIFOIBI B 3alajJHBIX M IKHBIX palloHaX, a TaKke
BOJIM3M KPYNHBIX peK — Oxaromapsi TPOAJICHUIO
BETreTAI[IOHHOTO Mepuoja, OCIa0ICHUI0O MOPO30B U

YBEJIMYCHUIO KOTMYECTBA MOXK/IEBBIX ocaaxos [11.4.3,
11.4.4].

YA3BMMOCTb, BEpPOATHO, BO3pacTeT BO MHOIUX
CEeKTOpax, HO 3TO 3aBUCUT OT CMOCOGHOCTN K
ajanTtayuu.

*  BOJIBIINHCTBO CHCTEM KHU3HCACATCIbHOCTH

yeJloBeKa OO0JIagaroT 3HAYUTEIBHONH CIIOCOOHOCTHIO
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K ajanTaiuud. B 3TOM pernoHe — XOpouio pa3BHTas
HKOHOMHKA, OOIIUpHBIE Hay4YHO-TEXHHYECKHE
BO3MOYKHOCTHU, CTPATETHH CMSITYCHUS TOCIEICTBUN
katacTpod, Mepbl TO OmoOe3omacHOCTH. Bwmecrte
C TeM, pealM3alys Mep IO aJanTalWd, BEPOSTHO,
COIIPSDKEHA CO 3HAYUTENILHBIMH CTOMMOCTHBIMH U
WHCTUTYIIMOHAIIBHBIMA ~ OTPaHUYEHHUSAMHU  (BBICOKAs
noctoBepHoct)  [11.5].  Hekortopsie
KOpPEHHBIE COO0IIECTBa UMEIOT HU3KYIO CIOCOOHOCTB K
azanTaryy (CpeIHsisi CTeneHb JoctoBepHocTH) [ 11.4.8].
Hawubonee ys3BuMBIe MecTa — BOAHAsi 0€30MaCHOCTh
U OKU3HENESTEIBHOCTh TNPHOPEXKHBIX  COOOIIECTB
(BBICOKAs CTeMeHb NocToBepHOCTH) [11.7].

CTCIICHb

e EcrecTBeHHBIE CHUCTEMbl HMMEIOT OTPaHHYCHHYIO
CHOCOOHOCTh K ajanTandi. [IpOTHO3HBIE TEMIIbI
HU3MEHEHHsI KJIMMara, BEChbMa BEPOSITHO, MPEBBICAT Y
MHOTHX BHJOB CKOPOCTH JBOIIOIMOHHOW aJanTaIliu
(BbICOKast crereHb nocroBepHocTH) [11.5]. Becbma
BEPOSITHO,
OOUTaHWsI OrpaHUYaT MHIPAIMI0 BHIOB B OTBET Ha
CABUT KIIUMAaTHYECKUX IOSCOB (BBICOKAsl CTEMEHb

nocroeeprocTH) [11.2.5, 11.5].

4T0 TOTeps U (parMeHTauus cpen

*  VSI3BHMOCTb, BO3pacTeT  BCICICTBHC
YCHJICHHS 3KCTPEMAJIbHBIX SBICHUA. DKOHOMUYCCKHUN
yimepod ot
SIBIICHHM, BEChbMa BEPOSITHO, YBEIHUYHUTCS U CO30ACT
Cepbe3HbIe MPOOJIEeMBI [UIA aJanTalud  (BBICOKas
CTeTeHb AocToBepHOCTH) [11.5].

BEPOATHO,

OKCTPEMAJIBHBIX ~ METCOPOJIOTMYCCKUX

* B psae BBIIBICHHBIX «ropsuux Touek» k 2050 romy
yS3BHMOCTb, BEPOSITHO, OyIeT BBICOKOW (CM. pHLC.
TS.12). B ABcrpanuu sto bonbioit bapsepusiii pud,
BocTO4YHBIM KBHHCIEHH, roro-3amaj, OacceiiH pek
Myppeii u Japnunr, ABcTpanuiickue Anbibl u Kakamy;
B Hosoit 3emannmu — Byxra M3o06wmms, Hoprienn,
BocTouHble paidonsl u IOxuble HoBoszenanuckue
AunbIibl (CpeHsisi CTeneHb JoctoBepHocty) [11.7].

Eepona

BnepBble 3aperncTprpoBaHbl LWMPOKOMacWTabHble
NoCNeAcCTBMA W3MEHEHUS HbIHEWHEero Kaumata B
EBpone (oueHb BblCOKas CTeneHb JOCTOBEPHOCTN).

TenmeHunss K TOTEIUIEHWIO W TPOCTPAHCTBEHHO
NIepeMEHHbIE U3MEHEHUS B IOXKJIEBBIX 0CA/IKaX ITOBIIHSIIH
HacoCTaBU PYHKIMOHUPOBAaHUEKPHOChEPhI(OTCTYIIIICHUE
JICAHUKOB M IUIOLIafb BEYHON MEP3JIOTHI), a TaKKe Ha
€CTECTBCHHBIC 1 YIIPaBILIEMbIC 9KOCHCTEMBI (YBEIIMYCHHE
MPOIODKUTEIBPHOCTH BETeTAIMOHHOTO MEPHOAA, CHBUT
BUJIOB, IOCJIEACTBHS JJISI 37I0POBbS YEIOBEKA BCIICACTBUE

OccriperieicHTHONH BomHBl  Terra) [12.2.1]. BomHa
terta B Eporie B 2003 roxy (cm. puc. TS.13) nmena
Cepbe3HbIe MOCIEACTBUS Il ONO(DU3NUECKUX CHCTEM M
obmiecTBa (OBUIO 3apeTUCTPUPOBAHO MPUOIM3UTEIHHO
Ha 35000 cMepTenbHBIX ciydaeB OOJbIIe, YeM OOBIYHO)
[12.6.1]. Ot HabirOmaeMble W3MEHEHHS COTIACYIOTCS
C TPOCKIMSMH MOCIEACTBUHA WM3MEHEHHUS KIMMara B
Oynyem [12.4].

CBA3aHHaA C KNMMATOM OMAaCHOCTb 6YHeT B OCHOBHOM
BO3pacTaTb, XOTA U3MEeHeHUA GyHyT BapbnpoBaTbCA
reorpadwlquKm (oueHb BblCOKasA cTeneHb
AOCTOBepHOCTI/I).

K2020-m rogam BepoSTHO yCUIIEHHE 3UMHUX HABOJHEHUH
B MOPCKHX PETMOHaX W JIMBHECBBIX MABOJKOB IO BCEH
EBpomne[12.4.1].K2080-MronaMunciIeHHOCTh HACEICHNUS,
KOTOpOMY Oy/leT YrpokaTh 3aTOIUIEHHE MPUOPEKHBIX
BCJIEJCTBHE YCWICHHS BO3MYIIEHHOCTH
(ocoOeHHO B CEBEPO-BOCTOYHOW YacTH ATIAHTHKH)
Y TIOBBIIICHUS YPOBHS MOps, BEPOSTHO, CKETOTHO
Oyner yBenmuumMBaThcs Ha 1,5 MIH. 4Yel., COIVIACHO
MIPOEKIMSM, ycuiuTcs aposusi Oeperos [12.4.2]. Bornee

obmacreit

Teruible, O6oyiee CyXue YCIOBHS MPUBEAYT K YHYAIICHUIO
U YBEIWYEHHIO NPOJOKUTEILHOCTH IMEPHOIOB 3aCyXH
(x 2070-M romam B IOXKHOH M foro-BoctouHoi Empore
KOJIMUYECTBO 3acylUIMBBIX JHEW 3a 50 mnm MeHee JeT
OyleT COOTBETCTBOBaTh  KOJMYECTBY  3aCyIUIUBBIX
JHeH, KoTopoe ceidac HakarumBaeTcs 3a 100 mer), a
TaKKe K YAJIMHEHHIO CE30HOB IMOXAPOB U TOBBIIICHUIO
MTOYKapHOU OMACHOCTH, 0COOeHHO B Cpean3eMHOMOPCKOM
peruone [12.3.1, 12.4.4]. Taxxe o’KumaeTcsl YBEITHUCHHE
YaCTOTHl KaTacTPOPHUUECKUX IT0KAPOB HA OCYIICHHBIX
TOpQsSHUKaxX B IEHTpalIbHOH M BOocTOuHO EBpore
[12.4.5]. BenenctBue nectaOMiIM3alul CTEHOK TOp W3-
3a TIOBBIIICHUS TEMIIEPaTyphl M MOATAWBAHHS BEYHOM
MEp3JIOTHI YBEIWIHUTCS YaCTOTA TOPHBIX 00BasoB [12.4.3].
HexoTtopsle mocnencTBust MOTyT OBITH ITOJIOKUTEIBHBIMH,
HaMpuMep, CHUKEHUE CBA3aHHOM C XOJIOA0M CMEPTHOCTHU
Grarojapsi TIOBBIICHHIO 3UMHEN TemIieparypsl. B urore,
OJTHAKO, OJKU/IAETCs1, 4TO O€3 MPUHSTHUS MEp 10 aanTaluu
PHCK JUTS 37I0POBBS M3-3a y4allleHHUs IEPUOOB CHIIBHON
JKapbl, 0COOCHHO B IOKHOM, IIEHTPAJIbHON M BOCTOYHOI
gacTsax EBpOIbI, HABOMHCHWH W OONBIICH YSI3BUMOCTH
JUIS. TPAHCMHCCUBHBIX M IMHUIIEBBIX 3a00JeBaHUN OyneT
pactu [12.4.11].

N3meHeHune Knumara, BepoATHO, ycunut
pervoHanbHble pasnnuuMa B NPUPOAHbLIX pecypcax
n aktmBax EBpomnbl (o4yeHb BbiCOKaA cTeneHb
AOCTOBEPHOCTN).
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Cuenapuu N3MEHEHHMS KJIMMara MTOKa3bIBAIOT
3HauUTeNbHOE ToTerienue (A2: 2,5-5,5°C; B2: 1-4°C),
OopIe 3MMON Ha ceBepe, a JeTOM — Ha I0Te U B IIEHTPE
EBpomsr [12.3.1]. CpenHeromoBoe KOIHYECTBO OCAIKOB,
COITIACHO TPOCKIUSAM, OyIeT YBEIHMYUBATHCS Ha CEBEpe
u yMeHbIIaThcs Ha rore. Ce30HHbIE M3MEHEHUs, OJIHAKO,
OyayT OoJyice BBIPAKCHHBIMH: KOJHUYCCTBO OCAJKOB B
JICTHUN TIEpUOA, COTJIACHO MPOEKIMSIM, YMEHBIIUTCS Ha
30-45% B CpennzeMHOMOPCKOM OacceiiHe, B BOCTOYHON
1 IIEHTPATBHOM YacTsx EBpOIBI 1, B MCHBIIICH CTEIICHH, B
ceBepHO EBponie—TiprdeM 1aske BTaKOMCEBEPHOMpaHoHe,
Kak nentpanbHas Ckanaunasus [12.3.1]. YucneHHOCTD
MOMYNSIMKA  pBIOBI M 00BEM TIPOM3BOACTBA MOPCKUX
PBHIOHBIX MPOMEBICIIOB B CeBepHOU ATIaHTHKE, BEPOSTHO,
Bo3pactyT[12.4.7]. [IpuronHOCTb CeTHCKOX03AHCTBEHHBIX
KYJBTYp, BEPOSITHO, OyZIeT M3MEHSThCS 110 Beelt EBpore, a
MPOIYKTHBHOCTH ATHX KYIBTYp (IIPH HEM3MEHHOCTH BCEX
npouux (PaKTOPOB), BEPOSTHO, MOBBICUTCS B CEBEPHOI
gactu EBpombsl u cHu3urcs B Cpeau3eMHOMOpPbE U
Ha foro-Boctoke EBpomber [12.4.7]. Jleca, cormacHo
MIPOEKITUAM, PACIIAPSTCSA Ha CEBEPE M COKPATATCS Ha FoTe
[12.4.4]. TIpomyKTHBHOCTh JECOHACAKICHUN W OOIIHI
o0beM Omomacchl, BEpOSITHO, yBEIMYATCSl Ha CEBEpe H
YMCHBIIIATCS B IICHTPE M Ha BOCTOKEe EBpOIIBI, TOT/Ia Kak
Ha [oTe, BEPOSITHO, YCKOPUTCS ribeib aepeBbeB [12.4.4].
Pazniuus B BOJO0OOECHIEYCHHOCTH MEXKIY PErHOHaMH,
KaK OKHJAeTCsl, CTaHyT OoJiee BBIPAKEHHBIMHU: CPEIHUI
00bEeM TOMOBOTO CTOKa BO3pPAcTeT Ha ceBepe/ceBepo-
BOCTOKE W YMCHBIIUTCS Ha IOTe/FOr0-BOCTOKE EBpOIBI
(JleTHMIT MUHHMAJBHBI CTOK, COIVIACHO MPOCKIIUSM,
coxpaturcs Ha 50% B neHTpanbHON YacTu EBpomnsl 1 Ha

80% Ha HeKOTOPHIX pekax fora Espomsr) [12.4.1, 12.4.5].

Oeduumut BOAbl, BepoATHO, YBENUUUTCA, KakK
YBENMUUTCA W KONMYECTBO Jfilofiel, >KMBYLMX B
peuHbix 6acceliHax C BbICOKMM ypoBHeM aeduumra
BOZAbl (BbICOKas CTEMEHb JOCTOBEPHOCTH).

Jlebunur Boabl, BEPOSTHO, YBEIHMUUTCS B LICHTPATBHBIX
U I0KHBIX paiioHax EBpombl. B mpoiieHTHOM OTHOIIEHUU
IUTOIIAh TEPPUTOPHH, THE CYIIECTBYET
nedunut Boxabl, kK 2070-M romam, BEpOATHO, YBEIIUMIHATCS
¢ 19 no 35%, a YNCIEHHOCTb HACENEHUs], 3aTPOHYTHIX
9TO# mpobiiemoi, - ¢ 16 nmo 44 muH. uen. [12.4.1]. B
HAWOOJBIICH OMACHOCTH HAXOMATCS Or EBpombl U
HekoTopele yactu LlenTpanbHoit 1 BocTounoit EBporibl
[12.4.1]. T'upposHepreTuaeckuii moteHan EBpomnsl, kak
oxkunaercs, K 2070-m romaM COKpaTtuTcs B CPeJHEM Ha
6%, a B CpeauzemHoMopbe — Ha 20-50% [12.4.8.1].

CUJIBHBIN

OXnpgaerca, UTO N3MEHEHMe KnmaTta cywecrsBeHHO
nosnanAaet Ha ecTeCTBeHHble CNcTemMbl n

6uopasHoo6pasue EBponbl (0OueHb BbicOKas CTemneHb
pocrosepHoctn). lNopaensiowee  60OAbLINMHCTBO
OpPraHM3MoB 1 SKOCKCTEM, BEPOATHO, C TpyAom GyaeT
afanTMpoBaTbCcs K M3MeHeHWlo KnumaTa (BbicoKas
cTeneHb JOCTOBEPHOCTH).

[ToBelieHHE  YpPOBHS  MOpS,  BEPOSTHO,
BHYTPEHHIOI0O MHUTparuio OeperoB u morepio 10 20%
MpUOPEKHBIX BOMHO-OONOTHBIX yromuit [12.4.2.], B
pe3yJbTare 4ero COKpaTsITCs Cpe/ibl OONTaHUS HECKOIBKHIX
BUJIOB, KOTOpPbIE Pa3sMHOXKAIOTCSI WM JOOBIBAIOT KOPM

B HU3MEHHBIX NPHUOpEeKHBIX paiioHax [12.4.6]. B XXI

BBIZOBCT

(@)

(3) BULreWOHe BeHdALedauws|

(b) Habniogenna

"

.

Yacrota

(C) Mopgennposatue Knumara
HacTtoawee

"

YacTota

(d) MogenupoBaHue Knumara
Bynywee
rr.

YacToTa

Temnepatypa (0C(°C)

Puc. TS-13.
TemnepatypHas aHOManuA 3a WIOHb-MIONb-aBryCcT MO CPaBHEHUIO
¢ 1961-1990 rogamu (K); (b-d) Temnepatypa B LlUBeiuapun B
nioHe, nione n asrycTe: (b) Habnogaemana 3a nepuop 1864-2003
rr,; (C) cmopenupoBaHHas C MOMOLLbI MOAENU PEernoHanbHOro
Knumata Ha 1961-1990 rr.; (d) cmopenvpoBaHHas no cueHapuio A2
CACB Ha 2071-2100 rr. BepTrKkanbHble nonocbl Ha rpadukax (b-d)
0603HaYaloT CPEAHIOID JIETHIOK NPU3EMHYI0 TeMMepaTypy 3a Kaxzablin
ro paccMaTpvMBaeMOro BPEMEHHOro MPOMeXyTKa; nogobpaHHoe
rayccoBo pacnpepeneHune nokasaHo yepHoim [F12.4]

Xapaktepuctuku BonHbl Tenna 2003 ropa: (a)

BEKE MaJIble JISTHUKH UCUYE3HYT, a OOJIbIINE 3HAYUTEIHHO
yMeHbIarcst (1o MpOorHO3aM, YMEHBIIEHHE X oObeMma
coctaBuT k 2050 roxy ot 30 no 70%) [12.4.3]. MHuorue
pafloHBI BEUHOW MEp370THI B APKTHKE, IO MPOTHO3aM,
ncuesnyt [12.4.5]. B CpenuzemHOMOpPBE
HEJIOJITOBEYHBIE BOJHBIC JKOCHCTEMBI, II0 IIPOTHO3aM,

MHOTI'HE
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HCUE3HYT, a IIOCTOSHHBIE YMEHBIIATCSI M CTaHYT
HenonroBeyHbIMH [12.4.5]. Tlo HEKOTOPBIM CLiEHAPUSAM
pacuIMpeHue JEecOB Ha CEBEp, COMIACHO IPOEKIHAM,
MIPUBEJIET K YMEHBIICHUIO HBIHEITHEH TUIONIaIN TYH/IPEI
[12.4.4]. Tlo cuenapusiM, MpEANOJIAralOUIMM BBICOKUI
YpOBEHb BBIOPOCOB, TOpHBIE COOOIIECTBAa CTOST Hepe[
yrpo3oit ucuezHosenust k 2080 roxy mo 60% BHIOB
[12.4.3]. 3naunTenpHas 4acTh eBporeiickoil ¢uopsl (B
OTHOM HWCCIIEIOBAaHUH yTBepkAaercs, 4to 10 50%),
BEPOSATHO, CTAHET YSI3BUMOM, IIOJBEP)KEHHON OIMACHOCTH
mwim oOpeYeHHOM Ha BBIMHpPAHWE K KOHILY TEKYIIEro
cronetus [12.4.6]. Bo3MOXHOCTH aianTalluu, BEPOSITHO,
JUIS MHOTHX OPTaHU3MOB U KOCHCTEM OYIIyT OrpaHUYECHBI.
Hanmpumep, orpaHmueHHOE paccpeIoToueHHe, BechbMa
BEPOATHO, COKPATHT apean OOJBIIMHCTBA PEITHINH
U 3eMHOBOIHBIX [12.4.6]. HusaMeHHBIC, T€OJIOTHYECKH
ocenaromiye 6epera, BEposTHO, HE CMOTYT aJall THPOBAThCS
K MOBBIIIEHUIO YpoBHs Mopst [12.5.2]. Hu ans TyHApEL, HU
JUIS aJIbITUICKON PaCTUTEIbHOCTH OYEBUIHBIX BAPUAHTOB
amantanun K kauMmary Her [12.5.3]. CmocobHOCTb
9KOCHCTEM K aJalTallid MOXKHO pACHIUPUTH ITyTEM
YMCHBIICHUS YEIIOBEYECKUX cTpecc-hakTopoB [12.5.3,
12.5.5]. MoryT moHa1o0UThCs HOBBIC MECTOOOUTAHUS IS
COXpaHEeHHMs, OTOMY 4TO M3MEHEHME KJIIMMaTa, BechbMa
BEPOSITHO, U3MEHUT YCJIOBUS NMPUTOAHOCTH ST MHOTHX
BHUJIOB B HBIHEIIHUX MECTOOOHTAHUAX (TMPH U3MEHEHUHU
KIIMMaTa HBIHEHIHIO IUIONAaAb 3arnoBegHukoB B EC
MIPUIIIOCH OBbI B LENSAX COXpaHEHHs YBEJIUUUTH Ha 41%)
[12.5.6].

Moutn BCce pernoHbl EBponbl, Kak oxupaetcs,
NnoABeprHyTca  oTpuuaTteslbHOMY  BO3[eNCTBUIO
HeKoTopbIX O6yAaylwnx nocCneAcTBUA  U3MeHeHUsA

KnMmarta, U 3TO co3pacT npobnembl ANA MHOFUX
oTpacieil 3KOHOMUKM (OYeHb BbICOKasA CTemneHb
[OCTOBEPHOCTH).

B IOxHoii EBpomne u3sMeHeHue KiuMara, COMNIACHO
MPOEKIUAM, YXYALIUT YCIOBUSI (BHICOKHE TEMIEPATYPHI
U 3aCyXy) B pETHOHE, YK€ YSI3BUMOM JJIsl K3MEHYHUBOCTH
kmumara. B Cesepnoit EBpome u3meneHme kimmara
CHayalla, COTJIACHO TIPOCKIMAM, BBI3OBET CMEIIAHHBIC
A PEKTHI, B TOM YHCIC ONPEACICHHBIC BBITOIBI, OTHAKO
0 Mepe MpOAOKEHUSI W3MEHEHHUs KIMMaTa ero
orpuuaresibHble d(GQEKThl, BEPOSTHO, MPEB3OUIAYT ITH
BoIroAp! [12.4]. M3-3a uM3MeHEHHMs KIMMaTa CEIbCKOe
XO3AHCTBO CTOJKHETCS C PACTyIIMM CIIPOCOM Ha
Bomy mis uppurammu B FOxuoit EBpome (Hampumep,
moTpeOHOCTE B BOAE /IS BEIPAIIMBAaHUS KYKYpY3HI
BospacteT Kk 2050 rogy Ha 2-4%, a nis BeIpalllMBaHUS
kaprodens — Ha 6-10%), a Takke C JOMOIHUTCILHBIMU

OTPaHWYCHUSMH BCICACTBAC YCHIICHHS BBIMBIBAHUS
HutparoB [12.5.7]. W3-3a u3MeHeHUs] KJIMMaTa 3UMHEE
notpeOyieHHe Temia, KaK OXHJIAeTCs, COKpaTUTCs, a
JIETHEE OXJIaKJCHHE — yBenU4uTcs: B Cpeau3eMHOMOpbe
Kk 2050 romy OTOMMTENBHBIA MEPHUO] COKpaTUTCS Ha 2-3
HEJIeNH, a TICPUOJ, B KOTOPHIH HEOOXOIMMO OXJIaKICHNE,
yBenuuurcs Ha 2-5 Hemens [12.4.8]. Makcumym
MOTPEOHOCTH B BJIEKTPOIHEPIHH, BEPOSITHO, CMECTUTCS
B HEKOTOPBIX MecTax ¢ 3uMbl Ha jieto [12.4.8]. Typusm
B Cpean3eMHOMOPCKOM PETHOHE, BEPOSTHO, COKPATHUTCH,
JIETOM W PaCIIUPUTCS BECHOM U OCEHBI0. SUMHHI TYpU3M
B TOpHBIX palOHAaX, KaK OXHIACTCS, CTOJKHETCS C
po0JIeMOil YMEHBIIIEHHs CHE)KHOTO MOKpOBa (B AJbIIax
JUINTENIBHOCTh CHEKHOTO MEpuoja, Kak OXKUIaeTcs,
YMEHBIIIUTCS Ha HECKOJIBKO HEETb Ha KaKIBIH Ipamyc
MOBBIIIEHUS Temneparypsl) [12.4.9, 12.4.11].

,D,J'Iﬂ afjanTaymm K U3MEeHeHUK KinnmaTta, BEPOATHO,
GVHET noneseH onbIT, HaKOMJ1EHHbIN npn
pearnpoBaHUN Ha 3KCTpeMmMalibHble KanmaTunvyeckue
ABJZIEHNA, B 4YaCTHOCTW, MOryT peaJin3oBbiBaTbCA
ynpexpgawwue rmjaHbl agantayun n ynpasjieHnA
puckamnm wn3MeHeHUA KianmaTta (oyeHb BbICcOKasn
cTeneHb IFl,OCTOBepHOCTl/I).

Co Bpemenn TJO 3HAYUTEIBHO
YBEJIMYMIN KOJIMUYECTBO Mep, MPEANpPUHUMAEMBIX IS
pemeHust NpoOJeMbl 3KCTPEMabHBIX KIMMATHYECKUX

sBIeHUNA. MBblIieHne 06 aganTaiuy K SKCTPeMalbHbIM

MPaBUTCIILCTBA

KIUMaTHYECKUM SIBICHUSAM CMECTHIIOCH OT PEaKTUBHOTO
pearnpoBaHHS Ha KaTacTpodsl K OoJee yIpexaaronemy
YOpaBICHUIO pUCKaMH. SIpKkuii mpumep — BHEIPCHHE B
psiie CTpaH CUCTEM PaHHETO OTIOBEIICHHS O BOJTHAX TETLIa
(ITopryranust, Wcnanusi, ®pannus, BenaukoOpuranus,
Wranusa, Benrpus) [12.6.1]. [Ipyrue Mepsl KacaroTcs
JONTOBPEMEHHOTO H3MEHeHMs KinMmara. Hampumep,
pa3paboTaHbl HAIMOHAJIBHBIC IUIAHBI JCUCTBUH IO
amanTanMk K W3MeHeHWro kiumara [12.5], a Oonee
KOHKPCTHBIC IUIaHBI BKJIFOYCHEI
HallMOHAIIBHBIE CTPAaTerMy Uil CEJIbCKOrO XO3sHCTBa,
9HEPreTUKH, JIECHOTO XO3SIMCTBA, TPAHCIIOPTa U APYTHX
otpacieii [12.2.3,12.5.2]. HayuHble ucclie0BaHus TaKKe
JIaTi HOBBIC WG O TOJHWTHKE aJanTaluil (Hampumep,
WCCIICIOBAaHUS TIOKAa3aJd, YTO KYIBTYPHI, KOTOPhEIC TPHU
M3MCHCHHUU KJIMMaTa CTAHOBSATCS DKOHOMHYCCKU MEHEE
JKU3HECIIOCOOHBIMH,

OMO’HEPTEeTHYCCKUMHU

B EBpOIEHCKHue Hu

MOTYT C YCHEXOM 3aMEHSThCS

KyasTypamu) [12.5.7].  Xora
JEUCTBEHHOCTh U PEan3yeMOCTb aJaNTallHOHHBIX Mep,
KaKk OKHJaeTcsi, OyleT CHIBHO BapbHPOBATHCS, JIHIIb
HEMHOTHE [TPABUTEIbCTBA U yUPEKACHHUS CHCTEMAaTHUECKH
1 KPUTHYECKH U3yYMIIN TOpTders Takux Mep. Hampumep,
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HEKOTOpbIe XPaHWJIMINA, WCIOJb3yeMble HBIHE Kak
Mepa I aJanTalud K KoJIeOaHWSM KOJUYeCTBa
0CaJIKOB, MOTYT CTaTh HEHAJCKHBIMH B PETHOHAX,
TJIe TIPOCIMPYETCS YMEHBIIIEHHE KOJMYECTBA OCAIKOB
B jgoirocpouHoil mnepcrnekrtuse [12.4.1]. JImanazon
YIOpPaBIEHYECKUX  BapUaHTOB IO aJalTalud K
M3MEHEHHUIO KJIMMaTa 3HAYUTENIbHO BapbUPYETCS IO
THTIaM JIECOB, MPH OTOM HEKOTOPBIC THUIBI HUMEIOT
ropaso OobIe BOSMOKHOCTEH, ueM npyrue [12.5.5].

JlamuHckaa Amepuka

KnumaTtnuyeckaa n3meHYMBOCTb M SKCTpeManbHble
AIBJIEHNA B NnociefHne rofbl cCepbesHo BAUAIOT Ha
pervioH JlaTuHcKon AmepuKun (BbiCOKasA cTeneHb
[OCTOBEPHOCTHN).

Henasno MIPOU30LUIN Kpaiine HEOOBIYHEIC
HKCTpPEMAIIbHBIE METEOPOIOTHUECKHUE SBICHHS, TaKHe
KaK MHTCHCHUBHBIC JHBHH B Berecyane (1999, 2005
roJibl), HABOJJHEHHE B apreHTHHCKUX namrmacax (2000-
2002 ronpn), 3acyxa Ha AMazonke (2005 rox), Oypu ¢
rpagoM B bomuBum (2002 rox) m bomsmom Bysnoc-
Atipece (2006 Tom), OecmpeleneHTHBI YyparaHn
«Karapura» B HOxHo#t Atmmantuke (2004 rom) u
peKopiHbIil ce30H yparaHoB B KapuOckom Oacceline
[13.2.2]. B mnpouuioM HU3MEHYMBOCTh KiIuUMara u
9KCTpEMaIbHBIE METEOPOJIOTHYECKHE SIBICHUS TaKXke
OTPUIATENILHO BIIMSUIA HAa HACEIEHUs, B YaCTHOCTH,
B 3aTPOHYTHIX pailOHaxX MOBBICHJIACH CMEPTHOCTH
n 3aboneBaeMocTh. IlociegHme NMOCTHKEHHS B
METO/aX  METEOPOJIOTMYECKOr0  MPOrHO3UPOBAHUS
MO OBl MOBBICUTH YPOBEHb MH()OPMHUPOBAHHOCTH,
HEOOXOAMMBII Ut obecriedyeHus OIarocoCTOSHHS
n  0E30IaCHOCTH  JIIONEH, OOHAKO  OTCYTCTBHE
COBPEMECHHOW ammaparypel Ui HaOMIONCHWHA U
KpaiiHe HeoOXomuMoi WH(GOpPMaMu O BEPXHUX
ciosx armoc(epbl, HHU3Kasi IUIOTHOCTh pa3MEIlCHHs
METEOCTaHIUIl, HEOCTOBEPHOCTh HMX COOOIIECHHH M
OTCYTCTBHE MOHHMTOPHHTA KIMMATHUECKHX (haKTOPOB
MPEMSITCTBYIOT MOTy4EHHIO KaueCTBEHHBIX IIPOTHO30B,
N3-329€T0 CO3/Iaf0TCSs OTPUIATEIBHBIC TOCIEICTBUS IS
HaceJIeHHsI, IMEeT MECTO HHU3Kasl OICHKA ITPHUKJIIaIHBIX
METEOPOJIOTHYECKUX CIIy>)KO M TajJaeT JoBEepUue K
JIAHHBIM O KJMMaTe. OTU HEJOCTaTKH TAKKE BIUSIOT
Ha  THJIPOMETEOPOJIOTHUECKHE  HaOogaresbHbIe
CITy’KOBI, 4TO OTPHLATENBHO CKa3bIBAETCSl Ha Ka4eCTBE
MIPEIBAPUTEIHHBIX OTIOBEIICHUH M MPEIyTPEeKACHUN 00
OTTaCHOCTH (CpeIHsIs CTETeHb JocToBepHOCTH) [13.2.5].

3a nocnegHMe HeECKONbKO  pgecatuneTun, no
HabONAeHNAM, NPOU3OLW/IA BaXKHble WN3MeHeHUA

CesepHas AMepuka

1t Kapunbckuii 6accenH

< o>

LYeHnmpajoeHasa AmM a /d

MOCT MeXay tOxHasa Amepuka
KOHTUHEHTaMM (@) pa3sunnbckoe
ceppa

Tponunyeckme AHAbI

UeHTpasibHoe Ynnn

@ Kopannosbiv pudam 1 MaHrPoBbIM 6OTIOTaM CEPbE3HO
yrpokaet nosbilieHne TIMM

O Mo HauxyaweMy cLeHapuio NOBbILIEHVA YPOBHA MOPSA
MaHrpoBble 60/10Ta, BECbMa BEPOATHO, MCYE3HYT C HU3MEHHbIX
6eperoBbix NMHWIA

@ AmasoHua: noteps 43% n3 69 BUAOB AepeBbeB K KOHLY 21-ro
BeKa; NpeBpaLleHne BOCTOYHOWN YacTu B CaBaHHY

O Ceppago: noteps 24% 13 138 BUAOB A4ePEBbEB MNPW MOBbILLEHNN
Temnepatypbl Ha 20C

O CokpalyeHue nnowaam 3emesnb, NPUroAHbIX A1 BbIpaLLVIBaHNA
Kode

O MosblweHne 3acywnMBoOCTY 1 feduLmTa BOAHbIX PeCYpPCoB

(O Pe3Koe ycKopeHue BbIMUPAHUA MIEKOMUTAOWMX, NTUL, 6aboyek,
nAarywek n pentunnin kK 2050 rogy

@ CepbesHoe cokpalyeHvie BogoobecneyeHHOCTV 1 MPOU3BOACTBA
rMapo3NeKTPOIHEPrnN BCIEACTBUE YMEHbLUEHWA NeJHNKOB

@ VicToweHrie 030HOBOTO C/IOA U PaK KOXN

© CepbesHan gerpagauus v onycTbiHUBaHVE 3eMefb

@ beperam peku Jla-Mnata yrpokaeT ycusieHmne WTopMOBOro
HaroHa BO/bl 1 MOBbILLEHME YPOBHA MOPA

D lNoBbIlEHHaA YA3BUMOCTb [1A SKCTPEMarbHbIX ABIEHWI
Y4yacTKu, OKpaLLeHHble KPacHbIM LiBETOM, COOTBETCTBYIOT
MecTam, rae 6ropasHoobpasme ceityac HaXoaUTCA B
60/bLUIOI ONMAacHOCTU, 1 3Ta TEHAEHLSA, BECbMa BEPOATHO,
coXpaHuUTCA B byayLlem

Puc. TS.14. OcHoBHble «ropAuYme TOUYKW» JlaTUHCKOW AMepuKu, rpe
nocnefCcTBMA U3MEHEHMA KJuMMaTa, Kak oxupaertcs, 6yayT ocobeHHO
cepbe3HbiMu. [13.4]

B OcCapgKaxX W noBbllWeHne TemnepaTypbl (BbICOKan
cTeneHb JJ,OCTOBepHOCTI/I).

VBenudueHne KOJIMYEeCTBAa JOXKICBBIX OCAIKOB Ha OTO-
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BocToke bpasunuu, B [Taparsae, Ypyrsae, apreHTHHCKHX
ramracax ¥ HeKOTOpPbIX pailoHax bonuBuum nomnusino Ha
3eMJICTIONIb30BAHNE U YPOXKAHHOCTh, YBEIUYHIO YaCTOTY
u cuny HaBogHeHW. C Ipyroil CTOpOHBI HaOMIOmaAeTCS
TEH/ICHIUS] K CHI)KEHHIO KOJIMYECTBA OCA/IKOB B I0)KHOM
Uwin, roro-zanagHod ApreHTuHe, okHoMm Ilepy u
3anagHoil yactn LlentpanbHoit AMepuku. Habmrogenus
MOKa3aJId TOBBIIICHUE TEeMIIeparypbl NPUOIN3UTEIBHO
Ha 1°C B Lentpanbaoit u Oxuoit Amepuke u Ha 0,5°C
B bpasmnmmu. BcenencTBue MOBBIICHHS TEeMIIEPATypPhI
TEH/ICHIIUS K OTCTYIUICHUIO JIEAHUKOB, oTMeueHHas B TJ1O,
yckopsieTcst (O4eHb BBICOKAs CTENEHb JIOCTOBEPHOCTH).
OroTt Bonpoc kputHieH st bonmsun, [lepy, Komymoun u
DKBajI0pa, TIe y)KE CHUIKACTCSl yPOBEHb 00€CIIEYEHHOCTH
BOJIOM Kak Juisi TMOTpeOJeHWs] HaceJeHHEM, TaK JIs
MPOU3BOJICTBA [13.2.4]. Omm
mpobJIeMbl ¢ BOJOCHAOXKEHHEM, KakK OKHAAeTCs, B
OynmymieM OOOCTpSTCS M CTaHYyT XPOHHUYECKHMH, €CIH
HE 3aIUIaHUPOBATh U HE MPUHATH COOTBETCTBYIOIINUX MEp
mo ajganrauuu. BecbMa BEposSITHO, YTO B CIEAYHOIUE
JECSITUIICTUS

THIIPOIEKTPOIHEPTUHI

AH/CKHE MEXTPONMUYECKUE  JICTHUKH
HCYE3HYT, YTO TOBJIHSIET HAa BOJOOOECTIEYCHHOCTH U
IIPOMU3BOJICTBO TUAPOIIEKTPOIHEPTHH (BBICOKAsI CTETICHb

nocroBepHocTH) [13.2.4].

N3MeHeHNa B 3eMienosfib30BaHNN aKTMBU3MPOBanu
NCnonb3oBaHNe NPUPOAHbIX PeCypcoB u ycyry6unm
MHOre 13 NpoLeccoB Aerpagauunm semesb (BbicoKas
cTerneHb JOCTOBEPHOCTH).

[lponeccyl  nerpajalii  YMEPEHHO WM CHIIBHO
BIUSIFOT TIOYTH HA TPHU YETBEPTH IOBEPXHOCTH
cymm. KomOnumpoBanHble 3(PDEKTH  JIESATENEHOCTH

YEeJIOBEKa U M3MEHEHMS KJIMMaTa BbI3BAJIA COKpalIEHUE
€CTECTBEHHOIO mpouecc
MPOJIOIDKAET UATH OYEHBb BBHICOKMMH TeMITaMU (BBICOKas
CTETeHb AOCTOBEPHOCTH). B dWacTHOCTH, 3a mociemHne
IITh JIET YBEIWIHIIICH TEMITHI 00€3JIe CEHUS TPOITHIECKIX
jnecoB. EcTh cBuAeTenscTBa TOro, 4YTO a’po30JH,
oOpasyrommecss TMPH CKUTaHUM OWOMACCHI, MOTYT
W3MEHUTh PETHOHAIBHYIO TEMIEpAaTypy U KOJUYECTBO

MOKpOBAa CyIIHM, U 3TOT

0CaJIKOB B IOXKHOW YacTH AMa30HUU (CPEAHSAS CTEICHb
nocroBepHOCTH). CxxUTaHNe OMOMACCHI TAaKXKe BIHSET Ha
KaueCcTBO PETHOHAIILHOTO BO3yXa, C COOTBETCTBYIOIINMHU
TIOCIIEACTBUSIMU JUISl 3/I0POBBS UeIoBeka. Bmecte B3sATHIC,
M3MEHEHHsI B 36MJICTIONB30BAHUM U M3MEHEHHE KiinMara
CYIIIECTBEHHO MOBBICST PUCK MOXKAPOB (BBICOKAS CTETICHB
noctoBepHocTH) [13.2.3, 13.2.4].

Mpoekuun cpepgHero notenneHna B JlaTMHCKoM
Amepuke go koHua XXI BeKa no pasHbiM mogensam
Knumarta Koneb6nwtca or 1 go 4°C no cueHapuio

Bbl6pocoB B2 1 ot 2 go 6°C no cueHapuio A2 (cpepHas
cTeneHb JOCTOBEPHOCTH).

bonbmmacTBO  mpoekuuit  no  MOL[  mokasbiBaer
3HAYHUTEIBLHO Ooiee CHJIbHBIE, qyeM ceriuac
(TIOJIOXKUTENBHBIC W OTPHIATCIBHBIC)  AHOMAJHH

JIOXKEBBIX OCAJKOB B TPOIIMYECKUX palioHax JlaruHckou
AMepHKH 1 MEHEe 3HaUUTEIIbHbIC — [UIs BHETPOITHUECKOH
OxnHoit AMeprkn. VI3MeHeHHsT TeMIepaTypsl U O0CaJIKOB
OyIyT UMETh 0COOEHHO CypOBBIE MTOCIEACTBUS JUIS MECT,
KOTOpPBIE YK€ SIBISIIOTCS «TOpSIMMMH TOYKaMHu» (OHH
mokazanbl Ha puc. TS.14). Kpome Toro, B Oymyiiem,
BEPOSITHO,
METEOPOJIOTHUECKUX M KIMMAaTHYECKUX SIBICHUH, PABHO
KaK ¥ 9acToTa M cmia yparanoB B KapuOckom Oacceline
[13.3.1, 13.3.1].

YBEJIUYUTCA gacTtoTra OKCTPEMAJIBHBIX

Mpu 6ygywem un3MeHeHUM KaMmaTa CyLlecTByeT
PUCK 3HAaUNTENIbHOTO BbIMMPAHNA BUAOB BO MHOMMX
parioHax Tponu4yeckom yvactn JlaTmHcKon AmepuKn
(BbICOKaA cTeneHb OCTOBEPHOCTN).

K cepemmue cTOmeTHS  OXHIAeTCA  IOCTETICHHAs
3aMeHa TPONHMYECKUX JIECOB CaBaHHAMH B BOCTOYHOM
AMa30HUU U B LIGHTPAJIbHOHN U I0KHOM YacTax MeKcHKH,
a TaKkKe 3aMeHa IOJIy3acyIlIMBON pPacCTUTEIbHOCTH
3aCyIIJIMBOM
Bpasmnmmu u GONBIIMHCTBE IEHTPATBHBIX W CEBEPHBIX
paiioHoB Mekcuku, 9TO OOYCIIOBICHO TOBBIIICHHEM
TeMIeparypsl W COIYTCTBYIOIIUM
COZIep)KaHUSl IIOYBEHHOM Biarn (BBICOKAsi CTENEHb
nocroseprocti) [13.4.1]. K 2050-m romam 50%
CEIIbCKOXO3SCTBEHHBIX psnae  palioHOB,
BECbMa BEPOSATHO, IIOJBEPTHYTCS OIYCTHIHUBAHUIO U
3aCONICHHIO (BBICOKAs CTEIEHb AOCTOBEepHOCTH) [13.4.2].
Bo mHorux paiioHax Tponudeckod vactu JlaTnHCkoM
AMepuKHM CYHIECTBYEeT PpHUCK 3HAYMTENbHOM mHoTepu
OMopa3HOOOpa3usi BCICICTBUC BhIMUPAHUS BHUIOB. B
JlaTuHCKOM AMepuKe HaXOMSITCsl CEMb W3 IBAIATH TISITH
BOKHEMIIMX MECT IJIAHEThl C BBHICOKOW KOHIIEHTpaluei
9H/IEMHUYECKHX BHJIOB, M 3TH PAOHBI CTPAIAIOT OT IOTSPH
cpen obutanms. s mommepkaHus OnopazHooOpasust
B €CTECTBEHHBIX JKOCHCTEMaxX OpPIraHH30BaHbl MM
IUIAHUPYIOTCST ~ OMOJIOTMYECKHE  3alOBEAHUKH |
9KOJIOTHYECKHE KOPHUIOPHI, KOTOPbIE MOTYT CIIY>KUTh
Mepoil MO ajanTanud, KOTOpas IOMOXET 3allUTUTh
9KOCHCTEMBI TTepe JTUIIOM H3MeHeHns KinMara [13.2.5].

B pAge palioHOB CEBEpHO-BOCTOYHOI

ITOHM>XKCHHUEM

3€MCJIb B

K 2020-m rogam uucCTbii POCT UYUCIIEHHOCTU
HaceneHwus, cTpagaiouero or geduumta Boabl U3-3a
N3MEeHeHUuA KMmaTta, BepOATHO, COCTaBuUT OoT 7 ao 77
MJTH. yen. (cpeaHAA cTeneHb JOCTOBEPHOCTN).
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Bo Bropoii nonosune X X1 Beka NOoTeHIIMAIbEHOE CHUKEHHE
BOJI00OECIICUCHHOCTH M YBEIMYCHUE TOTPEOHOCTH B BOJIC
3a CYET POCTa PETHMOHAIBHOTO HACENICHHUS YBEIHUUIO Obl
otH 1UdpsI 10 60-150 mun. [13.4.3].

Ecnn yuyectb 3¢pdeKTbl MOBbILIEHNA KOHLEHTpauum
yrnekucnoro rasa, TO, BepoOATHO, K 2020-m
rogam B YMepeHHbIX 30Hax OygeT uMeTb MecTo
obllee CHMKeHMEe YPOXKaMHOCTM puca, a TaKkKe
NOBbILIEHNE YPOXaMHOCTN con (CpeAHAA cTeneHb
OOCTOBEpPHOCTN).

Jdna  gpyrux  Kyaeryp — (WMIIEHWIA,  KyKypy3a)
NPOTHO3UpPYeMasi peaklus Ha IMOBBIICHUE KIWMaTa
Oosee HempecKazyeMast, B 3aBHCUMOCTH OT BHIOPAHHOTO
Ecmu  mpennonoxuTh HU3KUH  YpOBEHb
MOCJICACTBUH BHECEHHs B TIOYBY YIJIEKHCIIOIO rasa

cIeHapusl.

B KauecTBE YAOOPEHHUS, TO YBEIWYECHHE KOJIHUYECTBA
JFOIEH, TSI KOTOPBIX CYIIECTBYET OMACHOCTH TOJI0AA, 110
cueHapuio A2, BeposiTHO, focturaet B 2020, 2050 u 2080
roJjax COOTBETCTBEHHO 5, 26 W 85 MiH. ueln. (cpemHsist
CTeNeHb J0CcToBepHOCTH). IIpoaykTHBHOCTH cKOTA H
00bEeM MPOU3BOACTBA MOJIOYHBIX MPOAYKTOB, BEPOSTHO, B
OTBET Ha MOBBINICHUE TEMIIEpaTypbl cHu3ATcs [13.4.2].

BecbMaBepOATHO,YTOYCKOPEHNENOBbILLEHNAYPOBHSA
MOpA, aKTUBMU3aUUA MNOrOAHON U KAMMATNYECKOI
N3MEHUYNBOCTN 1 SKCTPEMASIbHbIX ABMIEHUI NOBAUAIOT
Ha npubpeXxHble pailoHbl (BblCOKAA cCTeneHb
OOCTOBEpPHOCTN).

B nocnenamne 10-20 et ckOpOCTh MOBBIIMICHUS YPOBHS
MOpS B IOT0-BOCTOYHOH yacTu FOxHOM AMepHKH BO3pociia
¢ 1 m02-3mm/rox[13.2.4]. B Oymymem nOBEIIICHHE YPOBHS
MOPsI, COIIACHO TIPOEKIUSIM, CO3/1aCT ITOBBIIICHHBINH PHCK
HaBOJIHEHUH B HU3MEHHBIX paiioHax. byayT uMeTb mecto
HeOnaronpusaTHbe TociencTBus: (1) amsd HU3MEHHBIX
pationoB (Hampumep, CanbBanopa, ["aifanbl, moOepexbs
npoBuHIMY bysHOC-Afipec); (2) ams 3acTpoiiky U Typru3Ma
(marmpumep, B Mekcuke u Ypyrsae); (3) s GeperoBoit
cTpykTypbl (Hanmpumep, B Ilepy); (4) mis MaHTPOBBIX
Oosor (Hampumep, B bpaswmun, DxBanope, Komymouwm,
Benecyane); (5) mns o0eciedeHHOCTH MUTHEBOW BOAOI
Ha THxookeaHckoM Oepery Kocra-Puxu n DkBamopa u B
ycrbe peku Jla-Ilnata [13.4.4].

nepCI'IEKTI/IBHbIe nJiaHbl yCTOI7|'~II/IBOFO pa3BUTnNA
AOJXKHbI BKJl04YaTb CTpaTterun agantaynmn C
uenbilo 6onee LWNpoKoro yuyeTa n3meHeHmnA
K/MMmaTa B NOJINTUKE Pa3BUTUA (BbICOKAA cTeneHb
AOCTOBepHOCTVI).

[Ipenmoxen psx Mep MO amanTalud IS MPHOPEKHOM

O9KOHOMUKH, CCJILCKOI'O u BOJHOI'O XOBﬂﬁCTBa,

3/]paBoOXpaHeHusl. J{eliCTBEHHOCTh 3TUX YCUIINM, OHAKO,
MIePEBEIINBACTCS HEO CTATOTHBIM Pa3BUTHEM ITOTEHITHAIIA
Y COOTBETCTBYIOLIEH MOTUTUYECKOU, HTHCTUTY IUOHATIbHOU
U TEXHOJOTHYECKOH OCHOBBI, HU3KHM YPOBHEM JIOXOIa,
HajJM4deM I[OCEJIeHUM B YSI3BUMBIX padoHax W Jp.
HelHemiHsAsT cTeneHb pa3BUTHS ceTeil HaOMIONCHUS U
MOHHUTOPHHTa TpPeOyeT COBEPIICHCTBOBAHUS, Pa3BUTHUS
BO3MO)KHOCTEH ¥ YKPEIJICHHS CBSI3M C TEM, YTOOBI
obecnieunth 3 dexTHBHOE (QYHKIIMOHHPOBAHUE CHCTEM
HAONIONCHUSL 3a OKPYXKAWIICH Cpemoil W HaIeKHOe
pacmpocTpaHeHHE CBOEBPEMEHHBIX MPEAYIPEKICHUI.
B mpotuBHOM cilydae JAOCTHKEHHE IIeJiel YCTOWYUBOTO
pa3BUTHsI JIATHHOAMEPHUKAHCKUX CTPaH, BEPOSTHO, OyneT
1oJT OOJIBIITUM BOTIPOCOM, YTO OTPHUIIATEILHO MOBIIHSIET, B
YaCTHOCTH, Ha UX CITOCOOHOCTH ocTHYb Lleneit pa3surns
Thicsuenetus [13.5].

CeeepHasa Amepuka

CeBepHass Amepuka o06GnagaetT 3HaunUTesIbHOW
CNOCOGHOCTbI0 K aganTauuu, KoTopas BpemMeHamu
ncnonb3oBanacb 3¢pPeKTUBHO, HO 3Ta CMOCOOHOCTb
He BcCerga 3awuMulana HacefeHue KOHTUHEHTa OT
He6NaronpUATHbIX MOCNEACTBUN M3MEHEHNA KNMMaTa
N DKCTPeMaNibHbIX METeOPOSIOrMUYeCcKNX ABJIEHUIA
(oueHb BbicOKasA cTeneHb JOCTOBEPHOCTH).

VYiep6 u rubens stoneil Bo Bpemsi yparana «Karpunay
B asrycte 2005 roma MOKAa3BIBAIOT,
OTpaHHWYCHA CYIIECTBYIOIIAS CITIOCOOHOCTh K aIaNTaIlH
K 9KCTPEMAJIbHBIM SIBICHUSAM. Tpajuliiyl M WHCTUTYTHI
CeBepHOll ~ AMepUKM  CTHUMYJIMPOBAIM  CO3JaHUE
JICLICHTPAJIN30BAHHOW  CHCTEMBI pearupoBaHMs, Tne
ajanTanys, Kak IPaBUJIO, PEaKTUBHAs, HEPAaBHOMEPHO
pacrpezienieHa W CKOHLIEHTPHPOBaHA Ha YCTPAHEHUH
MOCEACTBUH, a HE Ha MPEIOTBPAIICHUN IPOOIEM.
«KommexcHoe BOITPOCOB
KJIMMara B TIPOLECC NPHHATHS PEUICHUH — KII0YeBOC
HEO0X0oIMMOe yCIoBHUeE 1iis yeToiunBocTH [ 14.2.3, 14.2.6,
14.4,14.5, 14.7].

HACKOJIBKO

BKJIFOUCHHC» HU3MCHCHUA

AkueHT Ha >¢deKkTMBHON ajanTauuy KpUTUYECKN
Ba)KeH, MOTOMY UTO JKOHOMMYECKWin ywep6 ot
SKCTPeMasnibHbIX  METEeOopPOosSIorMyeckux  ABJIEHUN,
BEPOATHO, MNPOAO/KUT YBENNUMBATLCA, NpUYeM
npsAMble N KOCBEHHble MOC/IeACTBAA W3MEHeHUs
KnumaTta 6yayT urpatb Bce 6Gonee 3HauuTeNbHYIO
ponb (oueHb BbICOKaA cTeneHb AOCTOBEPHOCTH).

3a 1moceqHre HECKOIBKO JECATHIIETHH DKOHOMHUYECKUHA
yiep6 ot yparanoB B CeBepHOil AMepHKe Bo3poc Ooee
yeM BueTBepo (puc. TS.15), B 3HaYUTENBbHOM CTEIICHH U3-3a
YBEIMUYECHHUS] CTOMMOCTH HH(PPACTPYKTYPBI, HAXOSIICHCS
B omacHOCTH [14.2.6]. 3atpatsl ans CeBepHOW AMepUKH
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BKITFOYAIOT ~WCYHCISICMBIN  MHIJUIHApJaMH  JOJUIApOB
yiepO s UMYIIECTBA M YMCHBIIICHUE YKOHOMHYCCKON
MPOIYKTHUBHOCTH, & TAK)KE HCKAJICYCHHBIC )KU3HU 1 THOCITh
moneit [14.2.6, 14.2.7, 14.2.8]. HeB3roapl, BbI3BaHHBIC

OKCTpEMaJIbHBIMHU SIBJICHUSIMH, HETIPOTIOPIHUOHATIBHO
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Puc. TS.15. [lecatunetHee cpepHee (cpepHee 3a wecTb fiet, 2000-
2005 rr.) 3HauyeHVe CYMMapHOW PacCeAHHOW SHepruM yparaHoB
(PDI), KONNYecTBO YENOBEUYECKMX >KEPTB, SIKOHOMUYECKUIA yLiepb ¢
nonpasKol Ha nHenauumio (B Teicavax gonnapos CLLUA) ot yparaHos,
BbI3BaBLINX 00Basnbl B KOHTUHeHTanbHon yactu CLIA ¢ 1900 ropa.
[F14.1]

BIMSIOT Ha TeX, KTO U TaK HAaXOAUTCS B HEBBITOJHOM
COLMAILHOM M 3KOHOMHYECKOM IMOJIOKEHUH, OCOOCHHO
Ha OemHBIX XWTeNned M KopeHHble Hapoabl CeBepHOM
Awmepuxu [14.2.6].

N3meHeHne KnumaTa, BEpOATHO, YCyryout ppyrue
cTpecc-paKTopbl, AECTBYIOLME HA UHPPACTPYKTYPY,
340poOBbe yenoBeka M 6e30MacHOCTb B FOPOACKMX
LieHTpax (oYeHb BbICOKaA CTEMEHb AOCTOBEPHOCTH).

HOCHGHCTBI/IH HU3MCHCHHA  KiIMMaTra B TrOpOACKUX
HEeHTpax, BeCbMa BCPOATHO, 6yﬂyT coyeTrarbCa C
TOPOACKUMHA «OCTpOBaAaMU TCIL1a», 3arpA3HCHUEM

BO3/yXa U BOJBI, CTapeHHEM HH(PACTPYKTYpPHI, IIIOXOM
MIPUCIIOCOOICHHOCTRI0 (OHAA 3MaHUI U COOPYKCHHUH,
npoOiIeMaMy Ka4ecTBa BOIBI  BOIOCHAOKEHHS, POCTOM
UMMHTPAMM M YHCICHHOCTH HACEJCHUs, CTapeHHeM
Hacenenus [14.3.2, 14.4.1, 14.4.6].

Becbma BepoATHO, UTO NpUOpPEXHble O6LWMHbI 1
cpepbl o6buTaHMA Bce 6onblie 6yayT noasepraTbcA
BO3/ENCTBMIO M3MEHEHUA KNnumara, Kotopoe 6Gyper
B3aIMOJECTBOBaTb C pPa3BUTMEM M 3arpA3HEHVEM
(oueHb BbicOKas cTeneHb [OCTOBEPHOCTN).

ypOBeHI) MOpsI MOBBIIACTCA BAOJIb OoJblIeH YacTh

moOepexbs, ¥ B OydylieM CKOPOCTh HW3MCHCHHUS,

BEpOSITHO,  OymeT
MTOCTENEHHOTO
IITOPMOBOTO HaroHa W 3po3uu Oeperooi manu [14.2.3,
14.4.3]. TlocnmenctBus Oypb, BeposiTHO, OymyT Oomee
CepbE3HBIMH, OCOOCHHO BIONH OeperoB MEKCHKaHCKOTO
3asiuBa U Amiantudeckoro okeana [14.4.3]. ConoHuaku,
Jpyrue npuoOpexHbsie chepbl OOMTaHUS M 3aBHCUMBIC
BUJIBl Ceiluac HaxomATCsl MOJ YIrpo30W, BBI3BAHHOM
MTOBBIIIEHUEM YPOBHS MOps, OJIOKHPOBAaHUEM MHTPALUU
B HAIPaBIICHUH CYIIH CTAIIHOHAPHBIMHU COOPYKESHISIMUA U
M3MEHCHUSIMH B PACTHTEIBHOCTH, TIPHYEM ITa OMTACHOCTh
B IMOCJICAYIOIINE JeCATUICTHs OyneT Bo3pactath [14.2].
Poct uncneHHOCTH HaceNeHus M pacTyllas CTOMMOCTh
HHPPACTPYKTYPhI B MPUOPEKHBIX paifOHAX MOBBIIIAIOT
YS3BUMOCTh K M3MEHYMBOCTH KJIMMara U OyayIieMy ero
W3MEHEHHIO, TIPU 3TOM YOBITKH, COIIACHO TIPOCKIIUSM,
OyIyT yBENHYMBATBCSA, €CIH OyIeT BO3pacTaTh CHJIA
TPOIMYECKUX [WKIOHOB. AjanTamus K OeperoBbIM
yrpo3aM B HacTodllee BpeMs HEpaBHOMEpHas, a
TOTOBHOCTh K YCHJICHHUIO BO3JeHcTBUA - Hu3Kad [14.2.3,
14.4.3, 14.5].

yCyryOnsiss  MOCIICICTBUS
HaBOJHEHUH

pacry,

3aTOIIJICHUA, n3-3a

Bbicokass Temnepatypa M 3KCTpeManbHasi norofa
y)Xe  BbI3blBalOT  HebGnaronpuaTHble  3¢pdeKTbl
ONA 300pOBbSl YeNoBeKa — CMepPTHOCTb OT >Kapbl,
3arpsisHeHMe, BbI3BaHHble Oypsamu  6eacTBusA
M TpaBMatu3M, UHQEKUNOHHble 3aboneBaHus;
BEPOATHO, UTO B OTCYTCTBUE AeNCTBEHHbIX KOHTPMep
OHM 6yayT ycuimBaTbCA C W3MEHEeHMeM Kaumarta
(oyeHb BbiCOKas cTeneHb JOCTOBEPHOCTH).

B 3aBucuMocTH OT mporpecca B 3ApaBOOXPAHEHUH,
HH)PACTPYKType, TEXHOJOIMH M JOCTyNE H3MEHEHHUE
KJiuMara MOIJI0 6])1 IMOBBICUTE PUCK CMEPTHOCTU OT
CHUJIBHOW JKapbl, TIEPEHOCUMBIX C BOJOW OOJIe3HEH W
yXyameHus KadecTBa Boabl [14.4.1], pecrmupaTopHBIX
3a007eBaHM W3-32 BO3ACUCTBHUS THUIBIEI U 030HA,
TPAaHCMHCCHBHBIX HMH(EKIMOHHBIX OoJe3Hed (HU3Kas
cTeneHb goctoBepHocTH) [14.2.5, 14.4.5].

BecbmaBepoOATHO, YTON3MEHEHNEKTMMaTaorpaHnynT
BoAHble pecypcbl CeBepHO AmMepuKn, KoTopbie 1n
6e3 TOro MHTEHCMBHO WCMOJb3YIOTCA, NMPUYEM 3TO
nocnepncTeve Gyget B3anmofencTBoBaTb C ApYrumm
cTpeccamu (BblcOKas cTeneHb JOCTOBEPHOCTH).

VYMeHbIIIeHHEe CHEKHOTO TOKpOBa U YCUJICHUC UCTIAPCHUS

BCIIEAICTBUE  TIOBBIINICHUS ~ TEMIIEparypbl,  BechMa
BEPOSTHO, MOBIHSIET HA BPEMs M HAIWYIHE BOABI U YCHIIUT
KOHKYPEHITHIO MEXIy HAIpaBICHUSMH HCIIOIH30BAHUS
[B14.2, 14.4.1]. Becpbma BepoATHO, 4YTO MOTEIJICHUE
co3facT JIONOJHUTEIbHYIO Harpy3kKy Ha Halluuue

IPYHTOBBIX BOZA, JOMOJHSS OS(PQEKThl MOBBILICHUS
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CIpoca Ha BOAY 3a CYET SKOHOMHYECKOIO Pa3BUTHUL
W poCTa YHCICHHOCTH HaceleHHs (CpeaHsis CTerneHb
nmoctoBepHocTH) [14.4.1]. B paifone Bemuknx o3ep u
HEKOTOPBIX KPYIHBIX PEYHBIX CHCTEMaxX IOHMKCHHUE
YPOBHS BOJIBI, BEPOSITHO, YCYTYOUT MPOOIEMBI KadecTBa
BOJIbI, HABUT'AllMH, IPONU3BOJICTBA THIPOIIEKTPOIHEPTUH,
BOZOOTBOZIa ¥ MEXIOCYJapCTBEHHOIO COTPYAHHYECTBA
[14.4.1,B14.2].

Takue BO3MyLLEHMA, KaK MOXKapbl pa3pyLLuMTesibHON
CVIbl M HalIeCTBUS HACEKOMbIX, YCWIMBAKOTCA W,
BepoATHO, OyayT ycunuBaTbcA B 6Gonee Tennom
6yaywem, korga nouBa Oyger Oonee cyxon, a
nepuopabl pocta - 6Gonee NPOAOMKUTENbHbIMUK, a
TakKe OyAyT B3aMMOfAeicTBOBaTb C U3MEHEeHUAMU
B 3eMJIeNoJib30BaHNM U PAa3BUTUK, YTO MOBAUAET Ha
6yayLuee eCTeCTBEHHbIX 9KOCUCTEM (BbICOKas CTeneHb
[OCTOBEPHOCTH).

CymiecTBylolue B IIOCIIEIHEE BpeMsl KIMMaTHUECKHUE
TPEHIbI YBEJINYMIN 00bEM YHCTOH TEPBUYHOM POy KIINU
OKOCUCTEM, U O3Ta TCHACHIIUA, BEPOATHO, COXPAHUTCA B
CIIEIYIOIINe HECKONBKO necatmieTni [14.2.2]. [Ipu sTom
OJTHAKO, TTOXKAPBI PA3PYIINTEIHHON CHIIBI W HAIICCTBUS
HACEKOMBIX YCWJIMBAIOTCS, ¥ 3Ta TCHACHINS, BEPOSITHO,
B Oosiee TerioM OymymieM OynmeT ykpersatbes [14.4.2,
B14.1].
TepeMelIeH s BUJIOB M DKOCHCTEM K CeBepy M Ha Ooliee
3HAUUTENbHBIE BBICOTBHI, BEPOSTHO, MEPEKPOUT KapTy
CEBEPOAMEPHKAHCKUX JKOCHCTeM. [Ipomomxaromeecs
yCHJIEHUE BO3MYIICHUH, BEPOSTHO, OTPAHUYHUT XpaHEHNE
yriepoza, OyJeT crocoOCTBOBaTh MPUXOAY MHBA3HUBHBIX
BUOOB, YCWIMT MOTCHOHAJ U3MEHEHUH B yciayrax
akocucteM [14.4.2, 14.4.4].

C Teuenumem 21-To cTOJETHS TEHIACHINS

MonsapHelie pe2uoHbl

SKonornyeckme MocneAcTBUA U3MEHEHUA Kiumara
OEeMOHCTPUPYIOT ry6oKue pervoHasnbHble pasnuuus
KaK B paMKax MONSIPHbIX PErvuoHOB, Tak U MeXAay
HUMM (OUYEHb BbICOKaA CTEMEHb JOCTOBEPHOCTH).

PeanbHbie IOCICACTBUA U3MCHCHUSA KJIMMara B ApKTI/IKC
B CIIEYIOIINE CTO JIET, BEPOSITHO, IPEB30I YT IIPOESKIHIO
M3MEHEHHH AJIsl MHOTHX APYTUX PETHOHOB. Bmecte ¢ Tem,
CJIOKHOCTB PEaKkIUii B OHOJIOTHUECKUX M YEIOBEYECKUX
cuUCTeMax U TO, YTO OHHU IIO/IBEPrarTCsl MHOXKECTBY
JIPYTUX CTPECCOB, 03HAYALT, YTO MOCJICACTBUSI H3MEHEHUS
KiiuMaTta I J3TUX CHUCTEM OCTArOTCd TPYAHBIMU JIJIA
COCTaBJICHUS POCKITHiA. 1I3MeHeH!s Ha AHTapKTHIECKOM
MIOJTyOCTPOBE, CyOaHTapKTHYECKUX OCTPOBax M B FOkHOM
OKeaHEe TakKXe TIPOUCXOAIT OBICTPO, W B Oymymiem
OKUJIAI0TCS 3HAUUTENbHbIE ocneAcTBus. CBUAETENbCTBA

TEKYLLIEE COCTOAHWUE B APKTUKE

NPOEKLUMA COCTOAHNA B APKTUKE

YMepeHHbIi nyr TyHapa  fie,
60opeanbHbIn 4 nonApHas TYHAP A

nec NyCTbIHA/MONYNYCTbIHA

HabsioaaemMas nnowagapb fbaa (ceHtabpb 2002 1.)

NPOrHo3Has nnowaab Nbaa (2080-2100 rr.),
CeBepo-3anafHbli NPOXog,

CeBepHbIi MOPCKOW MyTb

Punc.TS.16. PactutenbHOCTb B APKTUKE 1 COCEHNX perroHax. Beepxy:
COCTOSIHME Ha CErofHAWHUIA AeHb, NO AaHHbIM GAOPUCTUYECKMX
obcnefoBaHuin. BHM3Yy: cMopenvpoBaHHaa cutyauma Ha 2090-2100
rogpl No cueHaputo Bbibpocos 1S92a. [F15.2]

HENpephIBHBIX ~M3MEHEHWII Ha  OCTAJbHOM  YacTH
AHTAPKTUYCCKOI'0 KOHTUMHCHTA MCHEC y6eL[I/ITCJ'[I)HI)I,
MIOATOMY BEPOSATHBIC ITOCIEACTBHS NPEACKa3aTh TPYIHO.
Jns o0oWX TONMSAPHBIX PErHOHOB OCOOEHHO CII0KHO



TexHnyeckoe pestome

COCTAaBHUTh IPOCKIUH IKOHOMHYCCKUX IOCIICIACTBUH,
Tak Kak HeT HeoOxoaumMoi uHdpopmaruu [15.2.1, 15.3.2,
15.3.3].

MmeeTca Bce 6onblue OOKa3aTeNnbCTB MOCEACTBUIA
M3MeHEeHUAKNNMATaANAIKOCUCTEMBOOOMXMONAPHbIX
pernoHax (BbicoKasa cTeneHb [OCTOBEPHOCTN).

HNmeer MecTo  ourytuMoe BUIOBOTO
cocTaBa M O0OJACTH PacIpOCTPaHEHHsS PpACTCHUH U
KUBOTHBIX Ha AHTAapKTHYECKOM IIONYyOCTPOBE M Ha
Cy0aHTapKTHYECKUX OCTPOBaX. 3apETUCTPUPOBAH POCT
00IIEero 03eNCHeHUsI HeKOTOPBIX 9acTeil APKTHKH, POCT

U3MCHCHHUC

OMOJIOTNYECKOll MPOIYKTHBHOCTH, W3MEHEHHE apeajioB
BUJIOB (HalpHMep, CIBUI OT TYHIPBI K KyCTapHUKam),
HEKOTOpble H3MEHEHHS B PpACIOJIOKCHUH CEBEPHOI
T'PaHUIBI JIEPEBbEB, U3MEHEHUS B apeayaX ¥ IUIOTHOCTH
HEKOTOPBIX BHUAOB >KMBOTHBIX. Kak B ApKTHKe, Tak W B
AHTapKTHAE WCCIEIOBaHMS [OKA3bIBAIOT, YTO TAaKHE
nU3MeHeHHs: B OMOpa3HOOOpasMu M TEpeMEIleHHsT 30H
pacTUTenbHOCTH  OyIyT —HOpoAoJDKaThes.  Murpanmst
CYIIECTBYIOIMX BHUJOB K IOJIOCAM M KOHKYPEHIHS CO
CTOPOHBI BHUJIOB-KOJIOHHCTOB YK€ MMEET MECTO U OyneT
MIPOJOJIKATHCS, U3MEHSAS BHJOBOW COCTAaB M IUIOTHOCTH
CornyTcTByIOLIHE
ySI3BHMBIE MECTa CBSI3aHbI C II0TEpeil OnopasHooOpas3us u

B 3CMHBIX HW BOJHBIX CHCTCMax.

pacnpoCTpaHCHUEM NIEPEHOCUMBIX ) KUBOTHBIMU 60He3HeI>i
[15.4.2,15.4.2, 15.2.2].

MpofomkeHe rMAPoONOrMYeckux u KpruocpepHbIxX
N3MeHeHWUN 6yaet nmeTb 3HauuTenbHble
pernoHanbHble MOCNeACTBUA AN apKTUYEeCKUX
NpecHOBOAHbIX, 6eperoBbiX N NPUGPEXKHbIX MOPCKUX
crcTem (BbICOKas CTeNeHb JOCTOBEPHOCTN).

CyMMapHBIi pacxoi €BPa3sMHCKUX pEK, TEeKyIIUX B
CeBepHblii  JIeZOBUTBIN OKeaH, IEMOHCTPUPYET POCT
HaunHas ¢ 1930-X rogoB, 4TO B 3HAYUTEIBLHONW CTEIIEHU
COTIacyeTcss ¢ yBEITMUICHUEM KOIMYECTBA OCAKOB, XOTS
NU3MEHEHHs KPHOC(EPHBIX MPOLECCOB (TasiHUSI CHEIOB
U TIOATAMBAHMSI BEYHOW MEP3JOTHI) TAKXKE H3MEHSIOT
MapIIpyThl U CE30HHOCTB cToKa [15.3.1, 15.4.1].

OTCTynneHve apKTUYECKOro MOPCKOro nbja 3a
nocnegHue AECATWIETUMA NPUBENO K YNyyleHUIo
JOCTyna K Moplo, i3MeHeHUsiIM B 6eperoBoil 3Konornum
1 6110/I0rNYECKOM NPON3BOACTBE, He6NaronPUATHbIM
nocneacTBUMAM SIS MHOIMX 3aBUCALWMX OT JbAa
MOPCKUX MJIEKOMUTAOLWNX, YCUIIEHNIO NPUGPEKHON
BOJIHOBOIA AKTUBHOCTMN (BbICOKasn cTeneHb
[OCTOBEPHOCTN).

[Ipomomxkatomiasics  yObUTb MOPCKOTO JIbZia CO31aCT
PETHOHAIBHBIC BOBMOKHOCTH U MPOOJICMbI; YMCHBIIICHHE
KOJIMYECTBA IPECHOBOIHOIO JIbJia MOBJIHSIECT Ha 03CPHYIO
U PEUYHYIO 3KOJIOTHIO U OMOJIOTMYECKOE MPOM3BOJICTBO, &
TaKXke MoTpedyeT n3MEHEHHH B BOJAHOM TpaHcropTe. s
MHOTHX 3aHHTEPECOBAHHBIX CTOPOH MOT'Y T HAKAILTUBATHCS
9KOHOMHUYECKHE MPCUMYIIECTBA, OMHAKO JJIsI HCKOTOPBIX
BUJIOB JICSITEIBHOCTH U 3apabOTKOB MOCIICACTBUS MOTYT
ObITh HeOmaronpusaTHeME [15.ES, 15.4.7, 15.4.3, 15.4.1,
15.4.1].

YMeHblUeHMEe  MIOTHOCTM Kpuns, BrepBble
3apernucTpupoBaHHOe BOKPYr AHTapKTMUYECKOro
NonyocTpoBa, BKyrne C MOBbIWEHWEM MJIOTHOCTU

canbn, O6bACHAETCA YMeHbLIeHMeM MIoWwaan wu
NPOAOMKNTENIBHOCTN  CTOSIHMA  MOPCKOro  nbja
(cpepHAnA cTeneHb JOCTOBEPHOCTN).

Ecnu Oyner UMeTh MECTO JalbHelIas yoblib MOPCKOTO
Jba, TO, BEPOSTHO, IUIOTHOCTh KPWJISI TaKxke Oymer
MIPOJIOJKATh YMCHBIIATHCS, YTO TIOBIHMSCT HA XUIIHUKOB,
CTOSAIIUX BBINIE B Ilenu nutanus [15.2.2, 15.6.3].

MotenneHne B oOKeaHe BO6NM3M  CeBepHOro
nositoca okasano oTpuuaTesibHOe BO3[eNCcTBME Ha
coctaB coobuecTB, 6romaccy, pacnpocTpaHeHue
¢uTOonNNaHKTOHa 1 300MIAHKTOHA (CpefHAs cTeneHb
[OCTOBEPHOCTH).

Bnusinue HpIHEUTHUX U OyAyIIUX M3MEHEHHUH Ha BBICIINX
XUIIHUKOB, pbIOYy W PHIOHBIE MPOMBICIBI OYyIET HMETh
PETHOHATBHYIO CIICIIU(HKY, C HEKOTOPHIMH MTOJIC3HBIMHU 1
HEKOTOPBIMH BpeTHBIME dhdexTamu [15.2.2].

MHorne uenoeeueckue coob6LECTBa, KUBYLME B
ApPKTUKe, yXKe aganTUpyTcs K U3MEeHeHUIo Knmara
(BblCOKas cTeneHb [OCTOBEPHOCTM).

KopeHHoe HaceneHre BOT yKe ThICS UM JIET JIEMOHCTPUPYET
CTOMKOCTh K H3MEHEHHSM B MECTHBIX OKDPYXKAIOUIHX
ycrnoBusix.  Hekotopble  KOpeHHbIE  cOOOIecTBa
aJIaNTHPYIOTCS MOCPEACTBOM HM3MCHEHUH B pPEXKHMaxX
PETyJIMPOBaHUS PECYPCOB JKUBOW MPHUPOIBI U CIIOCOOAX
0x0Thl. BMecTe ¢ Tem, cTpecc-(paKkTopbl, JOMONHSIOIINE
H3MEHEHHE KJIMMara, BKyIle C MUrpaieldl B HeOOIbIIue
yIaJeHHbIE TIOCENICHUsI U POCTOM 3aHSITOCTH Ha paboTe 1Mo
HaMYy 1 B OCEJTbIX BU/IAX ACATEIBHOCTH, CTAHYT BBI30BOM
JUI CLIOCOOHOCTH K aJalTaldd ¥ YCHIIST YSI3BUMOCTb.
HexoTopbie TpaIuIIMOHHBIC YKIIAbI )KH3HU CTABATCS MO
yrposy, u HeO6XO[[I/IMI)I 3HAQYUTCIIbHBIC MHBCCTUIIMU IJIA
ajanTtalyuyd WM nepeMenieHus: GU3n4eckux CTPYKTyp U
coobmects [15.4.6, 15.5, 15.7].
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TexHuyeckoe pestome

MeHee XeCTKUM KaMmaT B CeBEPHbIX permoHax
co3pacTt dKOHOMU4yeckne npenmMmyLiecTtea anAa
HEeKOTOpbIX COOGI.I.I,eCTB (oueHb BblCOKasa cTeneHb
AOCTOBepHOCTI/I).

OTH TpeuMyInecTBa OyIyT 3aBHCETh OT KOHKPETHBIX
MECTHBIX  yCJIOBHH, OynyT BKJIIOYAThH
COKpalllCHUE OTOIUICHHE,
BO3MOKHOCTEN
YIIy4IIeHHe CYIOXOAHOCTH CEBEPHBIX MOPCKHX IIyTeH M
JIOCTYTIa K pecypcam 1o Mopio [15.4.2].

HO Koe-IJe
3aTpaT Ha pacmupeHue

CCJIIBCKOTO M JICCHOT'O XO3ﬂﬁCTBa,

MocnepctBuA 6Gygyuwero u3MeHeHWs KavMMata B
nonspHbIX pPernoHax co3pagyT ob6paTHble CBA3W,
KoTopble O6yAayT uMeTb rno6anbHO 3HAuYMMble
pesynbTaTbl B Ciegytowme cTo feT (BbICOKasA cTeneHb
[OCTOBEPHOCTN).

[Ipomomxkatomiasics yOBUTb MaTEpUKOBOTO IbAa OymeT
CrocoOCTBOBaTh TIIOOAIEHOMY TIOBBIMICHUIO YPOBHIO
Mopsi. Cepbe3HbIC MOCICICTBUSI MOTYT OBITh PE3YJIBTaTOM
ocialleHnss TEPMOXAJIMHHON HHUPKYJSIUN BCIEACTBHUE
YUCTOTO IPUPOCTA PEIHOTO cTOKA B CeBepHbIi JIe1oBUTHII
OKEaH ¥ COIyTCTBYIOMIETO YBEIMYCHHS TIOTOKA MPECHOI
BOIBI B CEBEPHYIO YACTh ATIAHTHYCCKOTO OKeaHa. [Ipm
YABOEHUH KOHLIEHTPAIMK YIIIEKUCIIOrO ra3a yBeJInueHHue
cyMMapHoro pedHoro croka B CeBepHblid JlemoBuThIi
OKeaH, BeposiTHO, cocTaBuT 10 20%. [loTernenue eme
6omnee obHaxuT TpyHT B Apkrtuke (puc.TS.16) m Ha
AHTapKTHYECKOM TIOIYOCTPOBE, HA KOTOPOM BO3MOXKHA
KOJIOHU3AIMs pacTUTeNbHOCTH. I[locnmemnue Momemn
MPEICKA3bIBAIOT  YMEHBIICHUE aNb0OCI0 BCICACTBUC
yOBUIH JIbJIa ¥ U3MCHEHUS B PACTUTEILHOCTH. Pe3ynbraTsl
MOJICITUPOBAHUS MTOKA3BIBAIOT TaKXke, YTO TyHApa OymeT
HEOOJIBIINM TIOTJIOTUTENIEM YIJIEPOJia, XOTS YBEITUUCHHE
BEIOPOCOB MeTaHa MPH MOATAWBAHUK BEIHOW MEP3ITOTHI
MOTJIO OBI CITocoOCTBOBATH MmoTerieHuto [15.4.1, 15.4.2].

Mansie ocmpoea

Manble ocTpoBa 06nafalT XapaKTepucTukamu,
KOTOpble [enalT UX OCOGEHHO YA3BMMbIMUA Ans
nocnencTBuMii M3MEHeHWs KNMMaTa, MOBbIEHNS
YPOBHA MOpSA U 3KCTpeMasbHbIX ABMeHWi (ouyeHb
BbICOKas CTeneHb JOCTOBEPHOCTN).

DTH XapaKTEepUCTHKU BKITFOYAIOT OTPAaHUYCHHBIC Pa3Mephl
U TIOJIBEPKEHHOCTh €CTECTBEHHBIM PUCKAM M BHEIIHUM
notpsicernsiM. OHM  00J1aJal0T HHU3KOH CIOCOOHOCTBIO
K aJanTaiguyd, a 3aTpaTbl Ha aJalTalydio BBICOKHU II0
cpaBrenmro ¢ BBII [16.5].

MoBbilleHne YpPOBHA MOpPA, BEPOATHO, YCUAUT
3abonauynBaHne, WITOPMOBON HaroH BOAbl, 3PO3UI0

onacHocTH,
BaKHenLlen

n ppyrne 6GeperoBble daKTopbl
yrpoxas Takum o6pasom
MHpPACTPYKType, KoTopas noaaep»nBaet
coumanbHO-3KOHOMMYecKoe 6narococtosiHue
OCTPOBHbIX COOOLWECTB (OYeHb BbICOKasA CTeMeHb
OOCTOBEpPHOCTN).

Hexoropble nccienoBanus 1al0T OCHOBAHHS M0J1araTh,
YTO TOBBIIIEHHE YPOBHA MOpSI MOIVIO OBl BBI3BATH
MIOTEPIO ¥ 3aTOIUICHNE MPHOPEKHBIX 36MeJIb, a IPYTHE
UCCIICZIOBAHUS TTOKA3bIBAIOT, YTO HEKOTOPHIE OCTPOBA
MOP(]OJIOrHYECKH yCTOHYMBBI M, KaKk OXHIAETCs,
coxpansites [16.4.2]. Ha ocrpoBax B Kapubckom mope
n Tuxom okeane Gombmie 50% HaceneHHs KUBET Ha
paccTossHUN MakcuMyM 1,5 kM oT Oepera. A>poropTHl,
MOpPCKHE TIOPTBI, OCHOBHBIC JIOPOTH, CETH CBSI3H,
KOMMYHJIbHBIC COOPY)KCHHSI M JAPYTHe KPUTHYECCKH
BOXHBbIE OOBEKTHI HMHQPACTPYKTyphl Ha
octpoBax Munuiickoro u Tuxoro okeana u Kapuockoro

MaJibIX

MOpsI, KaK TPaBUIIO, MPAKTHUECKH 0€3 HMCKIIOUEHUS
pacronoxXeHsl B TpuOpekHoi 30He (Tabm. TS.2).
VYrpo3a OT MOBBIIICHUS YPOBHS MOPsI, BEPOSATHO, OyaeT
YCHJIMBATHCSI M3MEHEHUSIMU B TPOIIMYECKHUX IUKIOHAX
[16.4.5,16.4.7].

EcTb y6eautenbHble CBUAETENbCTBA TOro, YTO Mo
GONbIINHCTBY CLiEHapMieB W3MeHeHus Kaumara
BOJHble pecypcbl Ha MaJbiX OCTPOBaXx, BEPOATHO,
6ynyT cepbe3HO coKpaliaTbcA (oueHb BblCOKas
cTeneHb JOCTOBEPHOCTH).

BonbIIMHCTBO ~ MasbIX ~ OCTPOBOB  PacriojlararoT
OTpaHWYEHHBIMU BOJIHBIMHU pe3epBaMu. B pesynbrate
N3MEHEHHMs OCTpOBa
Kapubckoro mopss m THXOro oOxeaHa, BEpOSTHO,
CTOJNIKHYTCS ¢ 000cTpeHneM nedummra Boasl [16.4.1].
IIpoexnun no BceMm cuenapusMm CICB nmis nanHoro
peruoHa  MOKA3bIBAIOT  COKPAILEHHE  JOXKJIEBBIX
0CaJIKOB JIETOM, I03TOMY HOTPEOHOCTH B BOJE BPSJI

KJImMara MHOT'HEC MaJIbIC

i OyleT YHOBIETBOPATHCA 32 KOPOTKHE ITEPHOJBI
OCaJKOB. YBEIMUYCHHE KOJIWYECTBA 3MMHHX OCaJKOB
BpSIT JIM KOMIIGHCHPYET 3TOT NE(HIUT, MOCKOJIBKY
BO3MOXKHOCTEH ISl XpaHEHUsl BOABI HET, a CTOK BO
BpeMsi Oypb 3HaunTEIbHBIN [16.4.1].

M3meHeHne KnumaTta, BepoATHO, Cepbe3HOo
noBpeauT KopannoBbiM pudam, pbibHbIM MecTam
M ApYrum MOPCKUM pecypcam (BblcOKas CTerneHb
[OCTOBEPHOCTH).

PrIOHBIC MPOMBICITBI BHOCST BakHBIA BKiIany B BBII
MHOTHX OCTPOBHBIX TOCYIapcTB. I3MeHeHus B 4acTOTe
u cwie sBieHuil Dinb-Huupo-IOxHOrOo koinebanus



TexHunyeckoe pesiome

PernoH n cuctema,

linpora lMocnencTBuMA n yA3BUMOCTb

HaXoAALLMECs B OMACHOCTH

[ucbanaHc notepu ¥ 3aMelleHUA BWUAOB MPUBOAWT K HauyanbHoOi motepe

Vicnanans u otaenbHble pa3Hoo6pasua. PacnpocTpaHeHie KapaMKOBbIX KYCTAPHUKOB W [EPEBbEB Ha

gg:m:ﬁg'ﬁg‘mﬁﬂgggw ceBep, B PaiioHbl, GoraTble pefKIMI IHAEMUUECKUMU BULLAMM, PUBOANT K rubenn
noCNeaHuUX.

1 DapepcKyIX 0CTPOBOB: (0 "ee” . 5 o rue Kol MoiiBb| Bene

MOpCKasi JKoHCTeNa v Bugsl | (YUCCTBEHHOE COKpallenve 1 Aaxe nonkan rubenb UCTaHACKoii MOiiBbl BeseT K

pacTeHuii 3HQUNTeNbHbIM OTPULATENbHLIM NOCNEACTBUAM K GOMbLIMHCTBY KOMMepUECKUX

Bbicokas PbIOHbIX PeCypCoB, KUTOB 11 MOPCKIAX MTHL.

CueHapuii | (noBbiweHne Temnepatypbl Ha 2°C): BuAbl, Haubonee 3aTpoHyTble
noTenneHNem, OrpaHnyeHbl CaMbIMi BEPXHUMIA YacTAMI rop. [ina Apyrux Bugos
nocneacTeuem 6yAeT B 0CHOBHOM BOCXOAALLAA MUTPaLNA.

CueHapwit Il (noHuxeHue Temnepatypbl 2°C): oxnax/eHue 3aTparvBaeT BUgpl,
00uTaloLLe HA ManbIX BbICOTaX.

BblCOKOLIMPOTHBIE 0CTPOBA
(®apepckue ocTpoBa): BUAbI
pacTeHuii

Tabn. TS.2. [lnana3oH Gyaywmx NoCneAcTBUIN 1 YA3BMMbIX MECT Ha Masnblx ocTpoBax [B16.1]. CBofKa 3TVX NMpoeKuni cocTaBneHa no AaHHbIM
nccnefoBaHUiA, UCMONb3YLLMX PAL CLEeHapUEeB, B TOM YMCIE NPOEKLMI NOBbILLeHNUsA ypoBHA mopA 13 CACB n TpeTbero goknaga o6 oLeHKax.

V13meHeHna HenocpeaCTBEHHO 3aTPOHYT a60pV|reHHym 6I/IOTy. Ewe 6onbuias yrposa
3aKNI0YaeTca B ToM, uTo bosnee Tennblii KNUMaT YBENUYUT JIErKOCTb, C KOTOPOW Ha
0CTPOBa MOTYT BTOPraTbCA YyXepoAHble BUAbI.

MocnencTBMA N3MeHeHUA KNMMaTa HIYTOXHO Manbl BO MHOTUX C(MOAeNnPOBaHHbIX
MOPCKIX 3KOCUCTEMAX.

Brop:xeHue B 0CTPOBHbIE IKOCMCTEMbI CTaHOBUTCA Bce Bonee oCTpoii npobnemoii.
B Gonee pmonrocpouHoii nepcnekTBe B 3KocucTeMax byayT AOMUHUPOBATH
3K30TUYECKMe PACTeHIS, HE3aBUCUMO OT CKOPOCTY BO3MYLLIEHNIA.

CHukeHne KoaGduumMeHTa BbKMBAHWA MTEHLO0B MyXONOBOK-NECTpyLUeK B BYX M3
CaMblIX I0XHbIX EBPONENCKIUX NONYNALMIA, OCTATOUHbIX ANA PA3MHOXEHUS.

TuxooKeaHCKMe 0CTPOBA HAXoAATCA B OMAacHOCTU BTOpMeHUs copHska Chromolaena
odorata.

(pean3eMHOMOPCKMIA MONY3aCyLAMBBIA 11 YMEPEHHDbII KNUMAT, N0 MPOrHo3am, He
MOAXOAWT [1/ISl BTOPXKEHIA.

3amMmeleHNI0 HeKOTOPbIX MeCTHbIX BUAOB (BbICOKas
cTeneHb IfJ,OCTOBepHOCTl/I).

(BHCO), BeposiTHO, OyIyT UMETh CEPHE3HBIC TOCIICICTBHS
JUIT  KOMMEPYECKHX ¥  HHAHBHIYaJbHBIX PHIOHBIX

npombIcaoB.  [IoBBIIIEHHE — TeMIepaTtypbl  MOPCKOM
CpenHemmpoTHblE W BBICOKOUIIMPOTHBIE — OCTpPOBA

MOBEPXHOCTH M YPOBHS MOpS, YCHICHHE ITOMYTHCHHS,
. MIPaKTHYECKH OIIpeIeTIEHHO OymyT HaceJIeHbI

YBEJIMUYCHNE TUTATENIbHOM Harpy3Kd W XHMHYECKOTO
HeaOOpUI'eHHBIMH  BHJAMHU-KOJIOHUCTAMH,  KOTOpBIC

3arpsiI3HEHUsL, yIIepO OT TPOITMUYECKHIX IUKJIOHOB, TTaJICHUE
paHblie CCPIKUBAIHCH HeOIaronpusITHBIMH

TEMIIOB POCTa U3-3a BIUSHHUS [TOBBIIICHUS KOHIIGHTPAIIUU
TeMIeparypHeIMH  ycimoBuaMu — (cMm.  T1abm.  TS.2).

YIJICKHCJIOro rasa Ha XHMHUYECKUM COCTaB OKeaHa — BCE

VyaleHne 5KCTpEMaNIbHBIX SBJIEHUN B KPAaTKOCPOYHOM
9TO, BEPOATHO, OyleT MPUBOAUTH K 0OECIBEUNBAHHUIO U

rubenu xopasmios [16.4.3].

Ha HEKOTOPbIX OCTPOBaXx, 0cob6eHHOo PacnonoeHHbIX
B BbICOKMX LWWMPOTaX, notenneHwe yxxe npuBeno K

MIEPCIIEKTUBE TNPAKTUYECKH ONPEACICHHO IOBIUAET
Ha aJaNTallMOHHYIO PEaKIMI0 JIECOB Ha TPOMMYECKHUX
OCTpOBAX, I7IC JICCOBO300HOBIICHHUE YaCTO UICT MEIJICHHO.
BBuny wmanoii miomaau Jieca Ha MHOTHX OCTPOBax
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Pervon u cuctema,

LUMpOTa HaXoAALmneca B 0nacHOCTK

lMocneactaua u YA3BUMOCTb

- YcKopeHHan 3po3us 6eperos, BTOPKEHUE CONEHbIX BOJ B NPECHOBOAHbIE BOJOEMbI,
yCUNEHHOE HaBOAHEHIe C MOPA ABNAKTCA NPUYMHON 3HAUUTENbHOTO BO3AEACTBIA Ha

TX00KeaHcKue Manble
0CTPOBa: 3p03A beperos,
BOZHbIE PECypCbl, MoceneHnsa

noceneHuAa.

S COKpameume H0XAEBbIX 0CaIKOB BKYMe C yCKOPEHHbIM MOBbILLIEHNEM YPOBHA
MOpA AOMONHAET 0NACHOCTb ANIA BOAHDIX PECYPCOB; COKPALLEHNE Ha 10% (peaHero

KonnuectBa 0caakos K 2050 rogy, BepoATHO, COOTBETCTBYET COKpaLLieHIto Ha 20%
3anacoB npecHoil BoAbl Ha atonne Tapasa (Kupubatn).

AmepukaHckoe Camoa, 15

JPYriAX TUXOOKEAHCKUX

0CTPOBOB: MaHTPOBble
Hu3kas bonota
Kapubckoe mope (boHalipe,
Hunepnanackne AHTunbCKue
0CTPOBA): 3p03UA NAAKEN,
(pena 06UTaHNA feTeHblLueli
MOpCKIX uepenax

YmeHbLueHne Ha 50% nnoLyaau MaHrpoBbIx 6010THa AMepuKaHCKoM (amMoa; yMeHbLLeHNe
Ha 12% nnoLyazm MaHrpoBbIX 60710T Ha 15 ApyruX TUXOOKeaHCKIX 0CTPOBAX

[pu noBbILLeHUM YpoBHA MopA Ha 0,5 M B cpefiHeM 10 38% (KBafpaTuHOe OTKNOHEHNe
+24%) 06Luieil nNOLLAAM NIAXKeE MOXKET UCUE3HYTb, Npuuem bonee H3KKe 1 bonee y3kie
NAAXN ABNAIOTCA Hanbosnee yA3BMMbIMIA, YTO COKPALLAeT cpedy 06UTaHUA AeTeHblweit
yepenax Ha TpeTb.

Wnayctpua nnsxHoro Typusma B bap6agoce 1 MHAYCTPUA IKOTYPU3MA Ha OCHOBE

Kapu6ckoe mope (boHalipe,
bapbagoc): Typuzm

MOPCKOT0 HbIPAHNA Ha BOHaﬁpe nojBepratTCa oTpuL,aTeIbHOMY BO3/1eACTBUI0
N3MEHEHUA KNMaTa, TaK KaK Ha Bapﬁa,uoce MMeeT MeCTo 3po3ns NsAxeil, a Ha boHaiipe

— obecuBeynBaHime KOpanjos.

JIETKO MOTYT OMYCTOIIAThCSA CUIBHBIMU LIUKIOHAMH WU
Oypsimu. Ha HEKOTOPBIX BBICOKOHIMPOTHBIX OCTPOBaX
JIECHOM MOKPOB, BEPOATHO, yBenuuutcs [16.4.4, 15.4.2].

Becbma BEPOATHO, 4YTO WM3MeHeHne KianumaTta
oTpuuaTesibHO MNoBANAET Ha HaTypaJsibHoe U
KOMMep4yecKoe cesibCKkoe XO3ANCTBO Ha MalbliX
OCTpoBax (BbICOKaAA cTeneHb AOCTOBepHOCTVI).

BecbMa BEpOSITHO, 4YTO TMOBBILIICHHE YPOBHS MOPS,
3aTOMJICHHWE, [POHUKHOBEHHE MOPCKOH  BOJABI B
MIPECHOBOIHBIC 3aCOJICHUE  IIOYBBI U
COKpAIIICHUE BOIOCHAOKCHHUST HEOIArOMPHSITHO CKAXKETCS

BOJOCMEI,

Ha PUOPEKHOM CEITbCKOM XO03siCTBe. Branm ot Gepera
U3MEHEHHsI B SKCTPEMAJbHBIX SIBICHUSX (HAampuMep, B
HaBOJIHEHUSIX M3aCyX€ ), BEPOSITHO, OKAXKY T OTPUIIATEIIBHOE
BO3/ICHCTBHE HA CEIbCKOXO3SICTBEHHOE MPOU3BOJCTBO.
COOTBeTCTBYIOIIME  MEPBl [0  afanTalMd  MOTYT
IMOMOYb YMCHBIIWUTL 3THU MOCJICACTBUA. Ha HEKOTOPBIX
BBICOKOIINUPOTHBIX OCTPOBAX MOI'YT BO3HUKHYTH HOBBIC
BO3MOYKHOCTH JIJISl PACIIUPEHNUS CEITLCKOXO3SIHCTBEHHOTO
mpousBoacTea [16.4.3, 15.4.2].

HoBble nccnegoBaHna noaTeepxpaloT npegbiayle
BbiBOAbl O TOM, UYTO MNOCNEACTBUMA W3MEHeHUA

KnumaTa gnA Typusma, BepoATHoO, 6yayT npAaMbIMK

n KOCBeHHbIMU, npnyem B 3HaunNTeNIbHON
cTeneHn oTpuuyaTesibHbiIMA (BbICOKaA cTeneHb
AOCTOBepHOCTVI).

Typusm BHOCUT Gombmioi Bkian B BBII u 3ausTOCTh Ha
MHOTHX MAaJIbIX OCTpoBax. [lOBBIIIEHHE YPOBHS MOpS
U POCT TEMIIEPaTypbl MOPCKOH BOJBI, BEPOSTHO, OyAyT
COZIEHCTBOBATh YCKOPEHHIO 3pO3UU Oeperos, Jerpaialuy
u o0eclBeYMBaHUIO KopaiwioBbiX pudoB (tadm. TS.2).
Kpome Toro, yrpara KyJbTypHOTO Haclemus u3-3a
3aTOIUICHUS M HABOAHEHUH YMEHBIINT [IEHHOCTh YI00CTB
UL TIPUOPEKHBIX I10Jb30BaTeNIciH. XOTA IMOTEIUICHUE
KJIMMaTa MOIIO Obl YMCHBIIUTH KOJMYECTBO TYPHCTOB,
MOCEMIAIOIINX Maible OCTPOBA B HH3KHX LIMPOTAX,
OHO MOINIO ObI UMETh OOpaTHBIA A(PPEKT Ha cpefHe- U
BBICOKOIIMPOTHBIX OCTpOBax. Bwmecte ¢ TEM, HCXBATKa
BOABI M POCT 3a00J€BAEMOCTH TPAHCMUCCHUBHBIMH
0OJIe3HSMHU, BEpOSITHO, OyIyT OTIYTHBaTh TYPUCTOB
[16.4.6].

PacteT 006eCNOKOEHHOCTb TeM, u4TO rnobanbHoe
n3meHeHune Knnmarta, BEPOATHO, nosnuAaeTt
Ha 340poBbe yenoBeka, rMaBHbIM o6pa30M
He6naronpvaHo (CpeﬂHﬂﬂ cTeneHb IF],OCTOBepHOCTI/I).
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BctaBka TS.6. OCHOBHbIe NpoeKLUn NocneacTBUN Ans PermoHoB

Agppuka

MocnencTBuA N3MeHeHUs KnumaTta B Abpuke, BeposaTHO, byayT HanbonblwmMMuy Tam, rae oHu 6yayT
coBnagaTtb No BPEMEHM C PALOM APYruX CTPeccoB (Hanpumep, C HepaBHbIM JOCTYNOM K pecypcam
[9.4.1], yxyaweHnem npoAoOBONbCTBEHHOW 6e3onacHocT [9.6], HeKauyeCTBEHHbIMK CUCTeMamu
3apaBooxpaHeHna [9.2.2, 9.4.3]). 3Tn cTpecchbl, ycyrybneHHble M3MEHUYMBOCTBIO U M3MEHEeHUeM
KnrMmMaTa, elle 6onee ycnnmnBatoT yA3BUMOCTb MHOTUX xuTenen Abpuku. ** D [9.4]

K 2080-m rogam no psgy cueHaprieB M3MeHeHUs KnnmaTta B Abpuke npoeunpyeTca yBennyeHune
naowaan 3acyLwarBbIX K NONy3acyLnnBbIX 3emenb Ha 5-8% (60-90 mnH. ra). ** N [9.4.4]

Bcnepncteure 3acyxu n gerpagaunm 3eMesnb BEPOATHO NaJeHMe YPOXKaNHOCTIN CENTbCKOXO03ANCTBEHHbIX
KyNbTyp, OCOOEHHO Ha MaprriHanbHbIX 3emnax. [10 pasfnMyHbIM CLLEeHapUAM OTMeYeHbl N3MEHEHMSA
NPOJOMKUTENBHOCTY BereTaumoHHoro nepuoga. B cueHapun COCB A1F1, roe coenaH akLeHT Ha
rno6anbHO NHTErPUPOBaHHbIN SKOHOMUYECKIUI POCT, 061aCTH CyLLLEeCTBEHHbIX U3MEHEHWI BKITIOYatoT
NPUOpPeXXHbIe CUCTEMbI FOXKHOM 1 BOCTOUYHOM YacTen AbpurKki. Mo cueHapuam Al 1 B1 cmeluaHHble
HeopoLlaemble, NOJy3acyLWIMBble CUCTEMbl OYAYT CUIIbHO 3aTPOHYTbl M3MEHEHWAMW KiumaTta B
Caxene. M3meHeHVe KnumaTa Tak)Ke CyLeCTBEHHO MOBAMAET Ha CMELUAHHble Heopollaemble 1
BbICOKOFOpPHbIe MHOTONETHME CUCTEMbBI B palloHe Bennkunx o3ep B BoctouHon Adpuke u gpyrux ee
yacTax. o cueHapuio CACB B1, KoTopbiln NpegnonaraeT pa3BUTME B paMKax OXpaHbl OKpYy»KatoLLen
cpenbl, 3TV NOCNeACTBMA, O4HAKO, MeHee 3HaunTeNbHbl, OQHAKO MapruHanbHble 3emnu (Hanpumep,
rony3acyLnmneble CUCTEMbI) CTaHOBATCA 6oNee MaprHanbHbIMK, @ NOCNEACTBUA A1A NPUOPEXKHDBIX
CUCTEM - yMmepeHHbIMU. ** D [9.4.4]

HblHewHnn pednumt BOAbl BO MHOrMX painioHax AdpurKy, BepoATHO, OyaeT ycunmBaTbCA
M3MEHUYMBOCTbIO 1 U3MeHeHreM Knumata. K 2050-m rogam npoeuumpyeTca yBenmyeHve obbema
cToKa B BocTtouHon Adprike (BO3MOXKHbI HABOLHEHMSA), YMEHbLUIEHE 06beMa CTOKa U, BEPOATHO,
MOBBILIEHHBIN PUCK 3aCyxy B APYrUX palioHax (Hanpumep, B tXKHOWM YacTt Adpuku). HbiHelwHNIA
fedrumT BoAbl CBA3aH He TOMbKO C BapuauMAMK KAUMaTta, M BOMPOCHI YNpaBieHUs BOAHbIM
X03ANCTBOM U BOAHbIMM HacceHaMu Tak»Ke HeobXOoAMMO YUMTbiBaTb BO BCEX OYAYyLMX OLIeHKaX
COCTOAHUA BOAHbIX pecypcoB Abpuku. ** D [9.4.1]

N3meHeHnA nepBUYHON NPoayKLUMUM 6ONbLIMX 03ep, BEPOATHO, ByayT MMeTb BaXHble NoC/eAcTBUA
[N MECTHBIX MPOAOBOJIbCTBEHHbIX pecypcoB. Hanpumep, 03epo TaHraHbMKa ceyac obecrneumBaet
25-40% noTpebneHuns }KMBOTHOIo 6efika HaceneHneM OKpY»KatoLmMx CTPaH, a U3MeHeHre KNMaTa,
BEPOATHO, COKPATUT NEPBUYHYIO MPOAYKLMIO U BOSMOXHbIV YNIOB pblObl Npunbnn3ntenbHo Ha 30%
[9.4.5,3.4.7,5.4.5]. B3aumogeicTame pelleHnin B chepe ynpasieHUs YeIoBeYECKON AeATeNbHOCTbIO,
BK/OYas NepesioB pblbbl, BEPOATHO, elle 6ornee ycunut ybbinb pbibbl B 03epax. ** D [9.2.2]

SkocumcteMbl AQPUIKY, BEPOATHO, CTOSIKHYTCA C CEPbE3HbIMU CABMIAMU U U3MEHEHUSMU apeanoB
BMOOB W BO3MOXHbIM BbIMMpPaHWeM (Hanpumep, 6MOMOB Oylla U COYHbIX OMOMOB MNATO HXHOM
Adpukn). * D [9.4.5]

MaHrpoBble 60510Ta 1 KopasnnoBble pudbl, MO NporHo3am, 6yayT elle 6onee ferpagvMpoBathb, UYTo
OyLeT UMeTb JONOSIHUTENbHbIE NOCIeACTBUA AR PbIGHBIX MPOMbICNIOB 1 Typu3ma. ** D [9.4.5]

K koHuy XXI Beka NporHo3Hoe rnoBbllleHe YPOBHA MOPA MOBAVAET HAa HU3MEHHble NpUbpeXKHble
palioHbl C 60JIbLION YMCNEHHOCTbIO HaceneHusa. CTOUMOCTb aganTauum npesblicut 5-10% BBI. ** D
[B9.2,9.4.6,9.5.2]
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A3us

MoBblleHne YpOoBHA MOPA Ha 1 M MpuBeno 6bl K NOTepPe MOYTY MOSIOBUHBI MIOLAAN MAaHTPOBbBIX
60n0T B AenbTe pekn MekoHr (2500 KB. KM), a npubnnsutenbHo 100 Tbic. ra 06paboTaHHON 3eMnn 1
AKBaKyJIbTYPHbIX niowaen ctanu 661 conoHvyakamu. * N [10.4.3]

MprbpexHble paioHbl, 0COGEHHO TyCTOHACENEHHbIE PervoHbl Meragenst B KOxHoM, BocTtouHom
1 Oro-BoctouHon A3nu, NogBeprHyTCst HaMOOsbLUEN ONMacHOCTY U3-3a YCUIEHUS HABOLHEHWI CO
CTOPOHbI MOPA U1, B HEKOTOPbIX MeragesibTax, PeyYHbiX HaBogHEHWN. [1py NOBbILWEeHUM YPOBHA MOpPA
Ha 1 m OyayT 3aToneHbl, Mo NporHo3am, 5000 KB. KM fenbTbl pekn KpacHasa 1 15000-20000 KB. KM
AenbTbl pekn MeKOHT, YTO 3aTPOHET, COOTBETCTBEHHO, 4 1 3,5-5 MiH. yenosek. * N [10.4.3]

JlepHrkn TMGETCKOro MNaTo MPOTAMEHHOCTbIO A0 4 KM, COFMacHO NPOEeKUMAM, MCYE3HYT Mpu
NoBblLeHNN TemnepaTypbl Ha 3°C 1 OTCYTCTBUM N3MEHEHUN B ocagKkax. ** D [10.4.4]

Ecnu HblHeWwHre Temnbl NOTeNIEHMA COXPAHATCA, TO r’MMananckme negHnKM MoryT HauaTb ncyesatb
C OYeHb 60NbLUION CKOPOCTbIO, YMEHbLUUBLUUCH K 2030-M rofiam ¢ HbiHelHKX 500 Tbic. KB. KM fo 100
TbIC. KB. KM. ** D [10.6.2]

Okono 30% a3naTcKux KOpasioBbIx pudoB, Kak oxngaetcs, B cnegytowe 30 net 6yayT noTepsiHbl,
Torga Kak rno cueHapuio nameHeHuin 1S92a sta undpa coctasnsaet 18% B rnobanbHOM MaclTabe,
OHAKO OHA OOYC/IOBNIEHA MHOMXECTBEHHBIMY CTPECCaMy, @ He TOJIbKO U3MEHEeHreM KnvmaTa. ** D
[10.4.3]

Mo oueHKam, No BceMy Habopy cueHapueB CACB k 2020-m n 2050-m rofgam cOOTBETCTBEHHO 120-
1200 1 185-981 mMJiH. uenoBek ByayT NCMbITbIBaTb pacTyLmin aebuuut Bogpl. ** D [10.4.2]

ObecnevyeHHOCTb MPeCHOV BOAOW Ha Aywy HaceneHus B MHAWW, Kak oxupaetcsa, K 2025 ropy
ynageT ¢ HbiHewwHmx 1900 Ky6. m o 1000 Kyb. M Kak pe3ynbTaT KOMOUHVMPOBAHHOIO BAMAHUA POCTa
HaceneHua N nsMeHeHusa Knumata [10.4.2.3]. bonee cunbHble OOXAM 1 Gonee YacTble JIMBHEBbIE
MaBOZKYM B CE30H AOXKAEN MPYBeNv Obl K MOBbIWEHMIO AONN CTOKA Y COKPALLEHNIO [ONM OCAAKOB,
nonagaoLwmx B rpyHToBble BoAbl. ** N [10.4.2]

Mo nporHo3am, K cepegnHe XX| BeKa YpOXKaMHOCTb CENIbCKOXO3ANCTBEHHbIX KyNbTyp Morna Obl
noBblcuTbCA Ha 20% B BoctouHonm n KOro-BoctouHom A3suu, a B UeHTpanbHon n HOxHOM A3um —
CHU3UTbCA Ha 30%. YuunTbiBas BCe 3Tn GAaKTOPbI Y MPVHUMAs BO BHYMaHUWe BAIUsiHME ObICTPOro pocTa
HaceneHusa 1 ypbaHv3auum, NpoeLnpyeTcs OUYeHb BbICOKUN YPOBEHb PUCKA FON0fA B HECKOMbKIX
pa3BuBatoLmxca ctpaHax. * N [10.4.1]

MoTpPebHOCTb B CENIbCKOXO3ANCTBEHHON MPPUTaLmmn B 3aCyLWIMBLIX 1 MOY3aCyLUIMBbIX PEFMOHAX
BoctouHom A3um, Kak oxngaetcs, npy nosbiweHnn Temnepatypbl Ha 1°C BbipacTeT Ha 10%. ** N
[10.4.1]

YacToTa necHbIX MoXKapoB 1 OXBauyeHHas VMM M0LWaZb B CEBEPHON A31K, Kak OXXMAaeTcs, B OyayLiem
OynyT YBENMUMBATLCA BCIEACTBUE U3MEHEHWA KJMMaTa M 3KCTPEMAJIbHbIX METEOPOSIOrMYeCKUX
ABNEHUI, KOTOPbIE, BEPOATHO, OrpaHnYaT pacwmpeHune necos. * N [10.4.4]

Aecmpanus u Hoeas 3enaHous

Hanbonee ya3BrMble CEKTOPbI — €CTECTBEHHbIE SKOCMCTEMBI, BOAHAA 6€30MacHOCTb 1 MPUBpexHbie
coobulecTra. ** C[11.7]

MHorune akocucTemMbl, BepOATHO, K 2020 rofly U3MeHATCA, AaXke MO CLieHapUAM CO CPeAHVIM YPOBHEM
BblbpocoB [11.4.1]. Camble ya3BUMble cpean HuUX — bonbwoi bapbepHbii pud, toro-3anagHas
ABcTpanus, 6onota Kakagy, goxaeBble fieca M anbnuinckne painoHbl [11.4.2]. 3To npakTnyecku
onpeneneHHO YCyryouT HblHeLHMe CTPECCh], Takue Kak BTOPXKEHME Uy>KepOoLHbIX BULOB 1 noTepsA
cpep 06VTaHsA, NOBbLICUT BEPOATHOCTb BbIMUPAHME BUAOB 1 BbI30OBET COKPALLEHE YCIYT SKOCMCTEM
N5t TYpU3Ma, pbl6ONOBCTBA, JIECHOTO X03ANCTBA Y BoAoCHabxeHus. *N [11.4.2]

HblHelwHWe Npobnembl BOAHOM 6€30MacHOCTY, BeCbMa BEPOATHO, K 2030 roay 060CTPATCA B 0XKHOM
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N BOCTOYHOWM vacTax ABcTpanuu, a B HoBon 3enaHguun — B HopTtneHae v HEKOTOPbIX BOCTOYHbIX
pervioHax; Hanpumep, B NpoBuHLMK BukTopuna K 2030 rogy cokpalleHue cToka coctaBut 0-45%, a B
6acceiHe pek Myppen n JapnuHr — 10-25% k 2050 rogy. ** D [11.4.1]

HblHelwHee pa3BuTMe MPUOPEXHbIX PailoOHOB, BeCbMa BEPOATHO, YCUIUT PUCK ANA JNofjen n
MMYLLIECTBA, CBA3AHHbIN C MNOBbILEHVEM YPOBHA MopA 1 6ypamu. K 2050 rogy, BecbMa BepOATHO,
6yneT MMeTb MecTO MoTeps LEHHbIX 3emenb, 6onee 6ObiCTpoe yXyAlleHWe COCTOAHWUA [OpPOT,
Jerpafjauma nnsxen, yTpata 06beKToB KynbTypHOro 3HaueHus. *** C[11.4.5,11.4.7, 11.4.8]

Mpy noBblWeHNN KnMMaTa BEPOATHO MOBbILWEHKE MOXapHOW OMacHOCTU; Hampumep, B Oro-
BOCTOYHOW ABCTpanuu [onsa QHeN BbICOKOW U KpalHen NOXKapHOM OMacHOCTW, BEPOATHO, K 2020
rogy yBenuumutca Ha 4-25%, a kK 2050 rogy — Ha 15-70%. ** D [11.3.1]

BeposaTeH pocT pucka ana 6a3oBoit nHopactpykTypbl. K 2030 rogy MpOEeKTHble Kputepuu Ans
3KCTPEeMasbHbIX ABNEHUI, BeCbMa BepOoATHO, OyayT npeBbillaTbcA 6onee yacto. Prcky BKoUaloT
MPOPbIBbI MAOTVH B AONMHAX 3aTOMNEHMA 1 COOM FOPOACKMX I pEHAXHbIX CUCTEM, a TaKKe 3aTonneHne
NpUbpexXHbIX NoceneHnin B6nmsn pek. ** D [11.4.5, 11.4.7]

MoBblweHne TeMnepaTypbl 1 Aemorpaduyeckne M3mMeHeHUs, BEePOATHO, NMOBbICAT MaKCMMasbHYH0
NOTPEeBHOCTb B SHEPrMU JIETOM 1 COOTBETCTBYIOLLMNIA PUCK COOEB CUCTEM SHEpProcHabkeHus. ** D
[11.4.10]

O6bem NpoayKLMKM CeNIbCKOrO U NeCHOTO X03AncTBa K 2030 rofy, CornacHo NpoeKumam, yMeHbLINTCA
B OOMbLUEN YaCcTh HXKHOW M BOCTOUYHOWM ABCTPannnM U B HEKOTOPbIX BOCTOUYHbIX palioHax Hoo
3enaHguun BCeACTBME YCUIIEHUA 3acyxu U noxapos. B HoBol 3enaHguu, ogHako, Gnarogaps
YBeNIYEeHUNI0 MPOAOIKMUTENIbHOCTY BEreTaLMOHHOMO Nepropaa, ociabneHunio MOpo30B 1 yBENNYEHNI0
KONIMYecTBa AOXAEBbIX OCajKOB CHayasia NpoeLMpyoTCcA BbIrofbl B 3aMafHbIX U IOXHbIX paioHax 1
B6/IM3M KpYMHbIX peK. ** N [11.4]

Ha tore n 3anage HoBon 3enaHguu Temnbl POCTa SKOHOMUYECKU BaXKHbIX JIECOXO3ANCTBEHHbIX
KynbTyp (B ocHOBHOM Pinus radiata), BepoATHO, NOBbLICATCA NPW NOMafaHNM YIieKMCIoro rasa B nouBy
B KauecTBe ynobpeHua, 6onee Tennom 3vMHeln Noroge 1 NoBblileHUN BRaxkHOCTU. ** D [11.4.4]

BepoATHO MoBbileHe YPOBHA CMEPTHOCTU OT Xapbl Cpeau Noaen ctaplle 65 neT; B YaCTHOCTH,
K 2050 rogy npoeumpyeTca yBenmyeHue ymcna cmepteit Ha 3200-5200 cnyyaeB B cpefHeM 3a rog
(yunTbiBasA poCT 1 CTapeHue HaceneHns, HO He NPUHMMasn BO BHMaHMe agantauuio). ** D [11.4.11]

Eepona

K2080-mrogamsciefctBreyaBOeHNAKOHLEHTPaUMNYTIEKMCIIOrora3aBepoATHOCTbIKCTPEeMalbHbIX
3MMHUX OCafKOB, MPEBbILLAOLNX ABa CPeAHEKBAAPATNYHBIX OTKNOHEHMA OT HOPMaJIbHOTO YPOBHS,
KaK OXKMAaeTCs, B page panoHoB BennkobputaHum 1 ceBepHoO EBponbl MOBbICUTCA B NATb pas. ** D
[12.3.1]

K 2070-m rogam o6bemM rogoBOro CToKa, COrlacHo NpoeKLmsaM, B ceBepHoi EBpone ysennuutcs, a 8
toxKHOW EBpone ymeHbLNTCA Ha 36%, M NETHUI MUHMATbHBIN CTOK COKpaTUTCA Ha 80% no cLeHapuio
1S92a.** D [12.4.1,T12.2]

MpoueHTHas gonA niowaan peyHbix 6acceiHOB, OTHOCALLMXCA K KaTeropum 6accemHoB € CUSTbHbIM
aedununtom Bofbl (OTHOLEHMeE 0TBOA/0becneueHHOCTb Bbiwwe 0,4), Kak oxugaetca, K 2070-m rogam
BO3pacTeT ¢ cerogHAWwHMX 19% po 34-36%. ** D [12.4.1]

K 2080-m ropam KOnMuyecTBO NIOAEN, »KUBYLIMX B BOJOCOOPHbIX GacceliHax, roe Habnopaetca
ZedrumnT BOAbI, B CEMHAALATLY 3anagHOEBPOMNENCKUX CTPaHax, BEPOATHO, yBENNYMTCA MO CLieHapUam
BblOpocoB A2 1 B1, Ha ocHoBaHUKM mogenu Knumata HadCM3, cooTBeTCTBEHHO Ha 16 wnn 44 MIH.
yen. ** D[12.4.1]

Mo cueHapuam ATF1 kK 2080-m rogam eLe 1,6 MITH. YUenloBeK exkeroiHo OyayT CTpafaTb OT 3aTONAeHUs
npuobpexHbix obnacten. ** D [12.4.2]
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+ K 2070-m rogam rngposHepreTMyeckuin noteHuman scen EBponbl, Kak oxngaetcs, ynageT Ha 6%,
npv 3Tom ByayT UMeTb MECTO CUfIbHble PerMoHasbHble Bapuauum — OT yMeHblueHUA Ha 20-50% B
Cpean3eMHOMOPCKOM pervoHe Ao nosblleHnA Ha 15-30% B ceBepHoOM 1 BOcToOYHOM EBpone. ** D
[12.4.8]

« [lo uenomy pagy cueHapues CACB k koHUy XXI| BeKa 3HauuTeslbHaA YacTb eBponenickon Gnopbl
Morna 6bl CTaTb YA3BUMOMN, HAXOAUTLCA NOJ YrPO30i MCYE3HOBEHMSA, Ha FPaHV UCYE3HOBEHUA UK
ncyesHyTb. *** N [12.4.6]

- K 2050 romy, Kak oxupaetcsa, OyaeT HabniofaTbCA pacliMpeHve TMIOWAAN KynbTyp Ha ceBep
[12.4.7.1]. Hambonblumin pocT CBA3AHHON C KNMMATOM YPOXaNHOCTY OXMAAeTCA B ceBepHoli EBpone
(Hanpumep, NweHnLa: oT +2 0o +9% K 2020 rogy, ot +8 fo +25% k 2050 rogy, ot +10 o +30% Kk 2080
rofly), Torfia Kak Ha tore oXXugaetcsi Hanbosee cokpalleHue (Hanpumep, nNuweHnua: ot +3 Ao +4% K
2020 roay, oT -8 fo +22% Kk 2050 rogy, ot -15 go +32% k 2080 roay).*** C [12.4.7]

» [nowapgb necos, BEPOATHO, YBEJINYNTCA Ha CEBEPE W YMEHbLWUTCA Ha Hore. Oxunpaetca
nepepacnpeneneHne nopon AepeBbeB M NMOBbILLEHNE BerHeI7I rPaHnLUbl Npon3pacTaHNA JIECOB B
ropax. B toxkHOM EBpone npakTnyeckn onpenesieHHO 3Ha4YNTENIbHO BO3PACTET PUCKTECHDBIX MOXKapPOB.
**D[12.4.4]

« BONblMHCTBO BUAOB 3eMHOBOAHbLIX (45-69%) 1 npecmbikalowmxca (61-89%) npakTMyeckn
onpeaenieHHO PaclWMPUT CBOW apearbl, eCIM paccpepoToyeHme GyaeT HeorpaHuyeHHbIM. Ecnn,
O[HAKO, BUbl HE CMOTYT PAaCCPeAOTOUUTLCA, TO apean 60MbLUMHCTBA BUAOB (60niee 97%) yMeHbLUWTCS,
0cobeHHO Ha MnpeHeickom nonyoctpose 1 Bo OpaHuuu. ** N [12.4.6]

+  Marble anbnuinckmne NefHNKN B pasHbIX PermoHax UcYesHyT, a obbem 6onee KpyrHbIX NeAHUKOB
cokpatutca K 2050 rogy no pasHbiM cueHapmaAm Ha 30-70%, C COnyTCTBYIOWNM YMEHbLUEHNEM
cbpoca BeCHOM 1 ieTom. *** C [12.4.3]

« YxypweHue komdpopTHOCTM Cpean3eMHOMOPCKOrO pervioHa NIeTOM M YiydlleHne Ha CeBepe 1
3anafie Moro Obl NPUBECTU K COKPALLEHNIO 06 bEMOB JIETHEMO TYpPr3Ma B PETVIOHE 1 YBEJTMYEHUIO UX
BECHOW 1 oceHbto. ** D [12.4.9]

- bBbicTpaa octaHoBKa MepuanoHanbHoOM onpokuabiBaowen umpkynaumm (MOL), xota u umeet
HM3KYI0 BEPOATHOCTb, MOXET MMEeTb LUMPOKME cepbe3Hble nocnencTsua ana Esponbl, ocobeHHO
B 3amagHblXx MPUOpPEeXHbIX 0bnacTAX. DTO, B YaCTHOCTW, COKpalleHMe obbema NPOM3BOACTBA
CENbCKOXO3ANCTBEHHDbIX KyNbTyp C COOTBETCTBYIOLUMM MOBbILWEHVWEM LieH, MOBbILEHNE YPOBHA
CMepTHOCTM OT XOJI0Aa, HapylweHve JYHKUMOHNPOBAHNA 3MMHEro TPaHCMopTa, Murpauma
HaceneHuA B I0XxHyt0 EBpony, cmelleHre SKOHOMUYECKoro LieHTpa TaxecTn. * N [12.6.2]

JlamuHckas Amepuka

« Becbma BepoATHO, UTO 3a cnepyowme 15 neT MmeXXTponuyeckre NegHNKN NCUYE3HYT, BCIeACTBUE
Yero cokpaTuTcAa BOBoOobeCcneyeHHOCTb U MPON3BOACTBO MAPO3NEKTPo3Heprun B bonneny, MNepy,
Konymbumn n 3kBagope. *** C[13.2.4]

 Jlioboe ymeHbLIeHMe B byayLemM KonmyecTBa fOXKAEBbIX OCaAKOB B 3aCyLUIMBbIX M NOJTY3aCyLUINBbIX
pervoHax ApreHTuHbl, Ynnn n bpasmnum, BepoATHO, NpUBEAET K Cepbe3HON HexBaTKe BoAbl. ** C
[13.4.3]

« K 2020-m rogam oT 7 po 77 MAH. 4YenoBeK, BepOATHO, OydyT cTpajatb OT OTCYTCTBMA
[IOCTaTOYHOrO BOAOCHaAbXeHMA, a BO BTOPOW MOMOBMHE CTONETUA MOTEHLMANbHOE COKpalleHume
BOA006ECNeyYeHHOCTM 1 MOBbILWEHWE CNPOCa 3a CYET POCTa HaceNeHUA B PermoHe MOBbICUT 3TU
undpsl 4o 60-150 maH. ** D [13.ES, 13.4.3]

« Becbma BepoOATHO, YTO B ByayLlEM aHTPOMOreHHOE U3MEHeHMe Knmata (B TOM Yncie N3MeHeHns
B 3KCTPEMalbHbIX METEOPOJSIOrMYEeCcKUX ABJIEHUAX) M MOBbILIEHVE YPOBHA MopA 6ygyT MMeTb
nocnencteua: ** N [13.4.4]:
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- ONs HU3MEHHbIX paioHOB (Hanpumep, CanbBagopa, ManaHbl, Nobepexkba NPoBMHLUMUN ByaHoC-
Anpec B ApreHTuHe);

- 0N1A 3aCTPOVIKK 1 Typr3ma (Hanpumep, B Mekcuke n Ypyraae);

- Ons 6eperoBow CTPYKTypbl (Hanpumep, B MNepy);

- ONsi MAHTPOBbIX 60M0T (Hanpumep, B bpasnnun, SkBagope, Konymbun, BeHecyane);

- ans obecneyeHHOCTV NUTLEBON BOLOW Ha TMXOOKeaHCKOM b6epery KocTta-Pukn n SkBagopa.

MoBbilWeHWe TeMNepaTypbl MOBEPXHOCTY MOPA 13-3a U3MEHEHUSA K/MMaTa, MO NporHosam, oyaet
UMeTb HebnaronpuaTHble nocneactaus: ** N [13.4.4]:

- OnA Kopannosbix pudos B LieHTpanbHom Amepuke (Hanpumep, B Mekcrke, bennse, MNaHame);

- ON1A PacrnosioKeHUA PbIOHbIX 3arMacoB B OFO-BOCTOYHOW YacTh TUXOro okeaHa (Hampumep, B
Mepy n Ynnn).

MoBbiweHne TemnepaTypbl Ha 2°C 1 yMEHbLUEHWE BAAXHOCTU MOYBbI NPUBENO Obl K 3ameHe
TPOMMYECKNX IeCOB CaBaHHaMW B BOCTOYHOWN AMa3OHUM U B TPOMUYECKMX Necax LeHTPasbHON 1
t0XHOM MeKCMKM, a TakKe K 3aMeHe Nosy3acyLWwanBon pacTUTENIbHOCTI 3aCyLUNTMBON B pAfie PalfioHOB
CeBepo-BOCTOKa bpasvnuu n 6onblueit YacTu LeHTpanbHOW 1 ceBepHon Mekcuku. ** D [13.4.1]

B 6yaywiem yactoTa 1 cuna yparaHoB B Kapubckom 6acceiiHe, BepoaTHO, Bo3pacTeT. * D [13.3.1]

B pesynbrate n3meHeHuA KnumaTa YpoxanHOCTb prca, Kak oxugaeTca, nocne 2020 roga ynagert,
TOorAa Kak MoBblLEHWEe TemrnepaTypbl W yBenuMyeHue KONMyecTBa OCAAKOB B Or0-BOCTOYHOM
yactu IOXHOW AMepUKK, BEPOATHO, MPUBEAYT K POCTY YPOXKANHOCTU COU, eC/N YUYecTb IPPeKTbl
yrnekucnoro rasa. * C[13.4.2]

Ecnv npegnonoXKutb HU3KNIA NN HYNIEBOW YPOBEHb MOCAEACTBUIA BHECEHMA B MOYBY YINIEKMNCNOro
rasa B KauecTBe yfo6peHUs, TO yBENMYEHVE KOJTIMYECTBA JTIOAEN, ANA KOTOPbIX CyLLEeCTBYET ONMacHOCTb
rosoga, no cueHapuio A2, BepoATHO, gocturHet B 2020, 2050 1 2080 rogax COOTBETCTBEHHO 5, 26 1
85 mnH. yen. * D [13.4.2]

Mpwv noBbiWweHUY TemmnepaTtypbl Ha 4°C NPOAYKTUBHOCTb CKOTa, BECbMa BEPOATHO, MOHU3UTCA. ** N
[13.ES, 13.4.2]

ﬂaTI/IHoaMepI/IKaHCKVIVI PErnoH, 06ECMOKOEHHbI noTeHUManbHbIMU NOCNEACTBNAMN NUSMEHUYMNBOCTIA
N N3SMEHEHWA KNMaTa, NMbITa€TCA pean30BaTb HEKOTOPbIE MEPbI NO afanTaunn, Hanpumep:

- CNONb30BaTbh MPOEKLUMM KrMaTa B TakUx OTpacnifAx, Kak pblibonosctso (Mepy) u cenbckoe
x03a1ncTBo (Nepy, ceBepo-BoCTOK bpazmnun);

- cucTeMbl 3a61aroBpeMeHHOro NpeaynpexneHnsa o HaBogHeHNAxX B bacceiHe peku Ja-Mnata
Ha 6a3e ‘Centro Operativo de Alerta Hidrolégico'

B pernoHe, Kpome TOro, co3fjaHbl HOBble YUpPEeXXAEHUA C Lefblo CMArYeHUA 1 NpefoTBpaLleHns
NMoCneacTBUIN CTUXMIAHBIX 6eACTBII, B YaCTHOCTY, PErvioHanbHbI LLEHTP MHPOPMALIMM O KaTacTpodax
no JlatuHckor Amepuke 1 Kaprnbckomy baccenHy, MexxgyHapoaHbIv LEHTP NCCeA0BaHNI ABNEHNSA
2nb-HnHbO B DKBagope, NoctoaHHaa kKomuccuna KOxKHO-TxookeaHCKoro pernoHa. *** D [13.2.5]

CeeepHas Amepuka

PocT HaceneHus, NOBbIWEHME CTOUMOCTU HEABMXKMMOCTA 1 MPOLOSIKAOLWMIACA POCT UHBECTULMIA
MOBbILLIAIOT YA3BUMOCTb MPUOPEXKHBIX PAiOHOB. YCUNeHMEe pa3pyLualowero 4encTBUA NpuOpeKHbIX
6ypb, BeCbMa BEpPOATHO, NPMBEAET K CyLleCTBEHHOMY yBENYEHMIO NOTEPb OT MIOXOW MOroAbl U
LUTOPMOBOIO HaroHa Bofbl, TpMYeM 3Tv NoTepur YCyrybAaTcA NoBbILEeHEM YPOBHA MOPA. HblHeLWwHAA
ajanTaunAa HepaBHOMEPHA, @ TOTOBHOCTb K MOBbILLIEHWIO ONAacHOCTY nnoxas. *** D [14.2.3, 14.4.3]

79



80

TexHuyeckoe pestome

MoBbILIEHNE YPOBHA MOPSA 1 CONYTCTBYIOLLEE YBENMYEHUE MPUIMBHOTO HArOHA 1 3aTOM/IEHUA MOTYT
HaHEeCTU cepbe3HbIN Ylepb TPaHCNoPTY U MHGPACTPYKTYpe Ha nobepexkbe MeKCMKaHCKOro 3auBa,
ATNaHTUYECKOro OKeaHa M Ha CeBepHbiX 6Geperax. AHaM3 COCTOAHUA OOBEKTOB, HAXOAALLMXCA
B onacHocTK, B Hbto-Mopke nokasan, uto cpean Takux 06bekToB — Ha3eMHble aBTOMOGUIIbHbIE U
)ene3sHble JOPOru, MOCTbl, TYHHESIM, MOPCKIME 1 a3POonopThl, NepecafoyHble cTaHuuu. *** D [14.4.3,
14.4.6,14.5.1,B14.3]

KonnuecTtBo, NopAaAoK BeNMUYUHBI 1 MPOJOSIKUTENIbHOCTb CUMbHBIX BOJTH TEMJIa, XapakTepmnayemMbix
3aCTOMHBIMY, TEMbIMU BO3AYLIHBIMMA MacCaMu 1 CIIeQyIOWMM APYT 3a APYrOM HOUYaMM C BbICOKOW
MUWHMManbHOW TeMnepaTypoil, BEPOATHO, YBENNYMTCA B FOPOAAX, IAe OHY YXKe CJTyUaloTCA, MpUyem C
BO3MOMHbIMU HEGNIAronpUATHLIMU MOCTEACTBUAMMN AJ1A 300POBbA. B HanbonbLe onacHocT 6yaeT
HaceneHuve cTapuwero Bo3pacTta. ** D [14.4.5]

K cepenvHe cTonetus cpefgHeHEBHbIE YPOBHM 030Ha, MO MPOrHO3aMm, NOBbLICATCA Ha 3,7 yacTen Ha
MUnIMapa no Bcen BoctouHol Tepputopun CLUA, npuuem Hanbonblunii pocT 6yaeT HabnoaaTbea B
ropopax, Kotopble cerofiHs Hanbonee 3arpA3HeHbl. CMepPTHOCTb, CBA3aHHasA C 030HOM, MO MPOrHO3aM,
BblpacTeT ¢ 1990-x no 2050-e rogbl Ha 4,5%. * D [14.4.5]

MNpoeunpyemoe noTensieHne B 3anafHbix ropax K cepepmHe XX| Beka, BeCbMa BEPOATHO, BbI3OBET
CUJIbHOE YMEHbLUEHNE CHEXXHOTO MOKPOBA, 60/ee paHHee TasiHNE CHera, YBeIMYeHne KoNnyecTBa
LOX[en 3MMOM, yBeNInYeHVe 3MMHErO CTOKa MaBoAKa U yCUNeHME 3UMHUX HABOAHEH WA, COKpaLLeHne
neTHero ctoka *** D [14.4.1].

CokpalleHrie BOAOCHAOXeHUA BKyrme C pPOCTOM MOTPebGHOCTM B BOfde, BEPOATHO, 06OCTPUT
KOHKYpeHUMio 3a aedrLMTHbIE BOAHbIE pecypcbl. *** D [14.2.1, B14.2]

M3meHeHre KnumaTa B nepBble HeCKoNbKo AecAtunetnin XX| Beka, BEPOATHO, YBENNUNT 0ObeM
NMPOV3BOACTBA JIECHOTO XO35ICTBA, HO C BbICOKOI YyBCTBMTENIbHOCTBIO K 3aCyXe, OypsiM, HaLeCTBUAM
HaCceKOMbIX 1 ApYyrum Bo3myLeHnam. ** D [14.4.2, 14.4.4]

YMepeHHOe M3MeHeHWe KnumaTta B MepBble AeCATUNETUA Beka, Mo MPOrHo3am, noBbiCUT obLLyio
YPOXKaHOCTb HEOPOLLAEMbIX CENbCKOXO3ANCTBEHHbIX KY/IbTYP Ha 5-20%, 0AHAKO C CyLeCTBEHHbIMM
pasnuuuamn Mexpy permoHamu. Mpoeumnpylotca cepbesHble Npobnembl ANA KynbTyp, CTOALMX Y
TEennoro npefena cBoeln NoAXoAALLei 061acTn pacnpoCTPaHEHNA MU 3aBUCALLUX OT MHTEHCUBHO
noTpebnfaembix BOAHbIX pecypcoB. ** D [14.4]

Ko BTopoin nonosuHe XX| Beka Hambosblume MOCNEACTBUA OJ1A JIeCOB, BEPOATHO, OyayT UMeTb
BO3HVKaTb 13-3a V3MEHEHUs TaKMNX BO3MYLLEHWI, KaK HALeCTBMA HAaCEKOMbIX, 6ONE3HN 1 NoXKapbl.
CornacHo mpoekuuam, 6onee Tensble NeTHUE TemnepaTypbl PACLUMPAT FOAOBOE OKHO BbICOKOW
noxapHoun onacHoctn B KaHage K 2100 rogy Ha 10-30% v yBenuyaT BbKXEHHYIO Mowagb Ha 74-
118%. *** D [14.4.4,B14.1]

HblHewHne Temnbl MoTepyi MPUBPEXHbIX BOAHO-OOMOTHLIX Yroguii, Mo MPOrHo3aMm, MoBbICATCA
NPU YCKOPEHHOM OTHOCWUTENIbHOM MOBbIWEHUN YPOBHA MOPS, YaCTUUHO K3-3a COOPYKEHWIA,
npepoTBpallaloWX MUrpaumio K 6Geperam. Ha ceBepo-BOCTOYHBIX COMOHYAKaX OXUAAeTcs
yMeHbLleHne 6ropaszHoobpasus. ** D [14.4.3]

YA3BUMOCTb K M3MEHEHUIO KJIMMaTa, BEPOATHO, ByAeT cocpefoToyeHa B KOHKPETHBIX rpymnmnax u
pernoHax, BKtoyaa KOPeHHbIe HaPOAbl U ApYrue rpynnbl, 3aBucALne oT AePULUTHON PecypCHON
6a3bl, a Takke 6efIHbIX 1 MOXWIbIX Jitofei B ropofax. ** D [14.2.6, 14.4.6]

MNpononmKkeHne MHBECTMPOBaHMA BafanTaLMio BOTBET HA UICTOPUYECKII OMbIT, @ HE Ha NPOeLIpyeMble
Oyaylime ycnoBusi, BEPOATHO, MOBLICUT YA3BMMOCTb MHOTVX CEKTOPOB K M3MEHEHMIO KJMMaTa
[14.5]. Pa3BuTre MHOPACTPYKTYPbI, C XapakTePHbIM ANA HEro AJIUTEIbHbIM MePUOLOM OCBOEHMA
N 3HAUWTESIbHbIMM UHBECTULMAMM, MONYyYMsio Obl MOJSb3y OT yyeTa MHGOPMaLUN NPO U3MEHEHME
Knumarta. *** D [14.5.3, F14.3]
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nonﬂprle pe2uoHbl

« K KOHLy cTONnetnsa cpefHerofosas naowafb apKTMYeckoro MOPCKOro fbfa, CornacHoO NpoeKuymam,
COKpaTuUTCA Ha 22-33%, B 3aBWCMMOCTU OT CLeHapuA BblOpocCoB; B AHTapKTMAe npoeKkuun
BapbUpPYIOTCA OT HE3HAYNTENbHOMO YBENYEHNA A0 MOYTU MOHOrO MCYE3HOBEHMA MOPCKOTO Nba B
netHUn nepuogd. ** D [15.3.3]

- B cnepyolme Heckonbko ctoneTuii Byaer MMeTb MeCTo, Kak HEMoCpeACcTBEHHAs peakuus Ha
N3MEeHeHVe KAMMaTa, CYLeCTBEHHOE YMEeHblUeH/e TOMLWMHbI 1 MNOWAAMN fibAa Ha apKTUYeCKnX
nefHUKax M nNefoBbIX LWankax, a TakXke Ha [peHnaHACKOM nefoBOM WwuTe **¥; B AHTapKTuge
NPOAOIKMTCA YObiNb NeAHNKOB AHTapPKTUYECKOro MonyocTpoBa *** u Habniogaemoe yTOHUYeHne
yactn 3anagHo-AHTapKTMYEeCKOro fefoBOro LWMTa, KOTOPOe, BEPOATHO, BbI3BAaHO OKEaHWYEeCKUM
n3MeHeHvieM **. 3T GpaKTopbl COCTAaBAT 3HAUMTENbHYIO YaCTb MOBbILLIEHWA YPOBHA MOPA B TEKYLLEM
ctonetun. ¥** D [15.3.4, 15.6.3; WG| AR4 Masbl 4, 5]

+ [lnowaab BeYHON Mep310Tbl BCEBEPHOM MOJTyLIApMM, COrNacHO Npoekumnam, K 2050 rogy yMeHbLINTCA
Ha 20-35%. Mo Bcemy Habopy cueHapres CACB rnybuHa ce30HHOro noATanBaHusA, BEPoATHO, K 2050
rogy B 60MbLINHCTBE PafilOHOB yBeNMUUTCA Ha 15-25%, a B cambix ceBepHbIX paioHax — Ha 50% u
6onee. ** D [15.3.4]

« B ApKTuKe nepBOHauyanbHOE MOATaVMBaHME BEYHOW MEeP3/0Tbl M3MEHUT APEHa)KHble CUCTEMBbI,
Nno3B0JIAS BOAHbIM COOOLLIeCTBaM CO3faBaTbCA B pafioHax, rae paHblue JOMUHUPOBANIN Ha3eMHble
BuAbl ***. [lanbHelillee noaTauBaHne Bce B bonbliell mepe OyfeT coyeTaTbCs C MOBEPXHOCTHbLIM
OPEHaXOM B rPYHTOBbIE BOAbI, UTO elle 6oniee GyaeT pa3pyllaTb SKOCUCTEMbI. YCUANUTCA 3pOo3us
6eperos. ** D [15.4.1]

+ K koHuy ctonetnsa ot 10 o 50% apKTuyeckoi TyHApPbI OyAeT 3aMeLLeHo necamu, a npubam3nTenbHO
15-25% nonApHbIX NyCTbiHb 6yAeT 3ameLleHo TyHapon. * D [15.4.2]

« B 060oux nonApHbIX permoHax M3MeHeHue KnvmmaTa MPUBERET K COKpaLleHUo cpedbl obuTaHusA
(BKNOYaA MOPCKON Nief]) MepenieTHbIX NTUL 1 miaekonutalowmx [15.2.2, 15.4.1], uto 6ygeT UMeTb
cepbe3Hble NOCNeACTBUA AN TaKuX XUWHUKOB, KaK TioNieHn 1 6enble megsean ** [15.2, 15.4.3].
Mo»KHO OXKMAATb U3MEHEHMIN B PaCNPOCTPAHEHMM Y MIOTHOCTU MHOTMX BUAOB. *** D [15.6.3]

«  KnumaTtnueckne 6apbepbl, KOTOpble A0 CUX MOP 3aliMWany NOAsApHble BMAbI OT KOHKYPEHL MM,
MOHU3ATCA, N OXKUAAETCA BTOPXKEHME YYyXKEePOAHbIX BUAOB B parioHbl APKTUKU 1 AHTapKTUKK. ** D
[15.6.3,15.4.4,15.4.2]

+ B 060ux NONAPHbIX PernmoHax OXMAAETCA COKpaLLeHre IeAAHOrO NMOKPOBa Ha 03epax 1 pekax. 9To
MOBAMAET Ha TEMIOBYIO CTPYKTYpPYy O3ep, Ka4yecTBO M KOIMYECTBO MOANeAHbIX Cpef 0buTaHuWsA, a B
ApKTUKe — elle 1 Ha CPOKM Y UHTEHCUBHOCTb IeAAHbIX 3aTOPOB 1 CONYTCTBYIOLMX HABOAHEHU. ***
N [15.4.1]

« [porHo3upyemble raponornyeckmne 3MeHeHVs NoBAKAIOT Ha MPOAYKTUBHOCTb U PacipoCTpaHeHve
BOZHbIX BUAOB, 0COGEHHO PbiObl. MoTenneHe NpecHbIX BOA, BEPOATHO, NPUBEAET K COKPALLEHWIO
PbIGHbIX 3aMacoB, 0COBEHHO TeX BUAOB, KOTOpble MpeanountaioT 6osee xonofdHble Bofbl. ** D
[15.4.1]

« B apKTnueckux yenoeueckmx coobLecTBax NpakTMyeckn onpegeneHHo OyayT n oTpuuatenbHble,
N NONOXKUTESbHblE MOCNeNCTBUA, OCOOEHHO 13-3a M3MEHEHUA KPUOCPEePHbIX KOMMOHEHTOB, ANA
NHOPaACTPYKTYPbl U TPAAULIMOHHOIO abopUreHHOro 0bpasa XumsHu. ** D [15.4]

« B Cunbupn n CeBepHoit AMeprike MOXET MMeTb MeCTO POCT CeNIbCKOro M JIeCHOro XO3ANCTBa
6narogapsa nepemeLLeHo CeBEPHON rPaHuLibl 3TVX BUAOB AeATENbHOCTM K 2050 rogy Ha HeCKONbKO
COTeH KunnomeTpos [15.4.2]. 9To nprHeceT Nosib3y OAHUM COOOLEeCTBaM 1 BPeA APYrvM, KOTopble
NPUAEPXNBAIOTCA TPAANLMOHHOIO YKaga »un3Hn. ** D [15.4.6]
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+ MacwTabHble necHble NOXapbl M HALLECTBWSA JPEBECHbIX BPEAUTENEN, Bbi3blBaeMble TEMION NOrofoMn,
XapaKTepHbl AnA 6opeanbHOro fieca U HEKOTOPbIX PANlOHOB NNECHOW TYHAPbI; 3TN ABNEHUA, BEPOATHO,
6ynyT ycunueatbes. ** N [15.4.2]

«  ApKTnYeckoe TMOTEMIEHNE CHU3WUT W3ObITOUHYI 3UMHIO CMEPTHOCTb, FNaBHbIM 0bOpa3om
BCNIECTBME YMEHbLUEHUA YMCIa CMePTeN OT CEpAEYHO-COCYANCTbIX Y PECNMPaTOPHbIX 3aboneBaHnii
1 yMeHbLUeHUA Konuyectsa Tpasm. *** N [15.4.6]

+ ApKTuyeckoe notensieHve 6yfeT CBA3aHO C NMOBbILIEHHON YA3BUMOCTbIO A1 HACEKOMbIX 11 6onesHeN,
pacnpoCTpaHeHHbIX B »KMBOW MPUPOAE, B YAaCTHOCTY, KMELWEBOro sHuedanuta, KOTOPbIA MOXeT
nepepasatbca nogam. ** N [15.4.6]

« YBenuueHvie YacToTbl U CWSIbl aPKTUYECKMX HABOAHEHW, 3PO3MK, 3aCyXu, pPaspyLleHVs BEUYHON
MEP3/0Tbl YrpoXKaloT OOLIEeCTBY, 340POBbI0 HACENeHWs, MPOMbIWIEHHON WHPPACTPYKTYpe WU
BOJOCHabXeHuto. *** N [15.4.6]

+ M3MeHeHVs YacToTbl, BUAA 1 CPOKOB OCAAKOB YBeNMUYaT MonajaHve 3arpssHALWMX BELECTB U1
3arpsA3HAIOLLYIO Harpy3Ky Ha apKTUYecKue NpecHoBOAHbIE cucTeMbl. [oBbIlEeHHas Harpyska 6onee
yemM KOMMEHCKPYET OXKMOAEMOE YMEHbLUEHWE F06abHbIX BbIOPOCOB 3arpsA3HAIOLLNX BeLecTs. ** N
[15.4.1]

« OT apKTMYeCKMX YesrloBeyecKUx COOOLLecTB y)Ke ceiyac TpebyetcAa afjantauma K WM3MEHEHUO
Krnvmarta. Peakums Ha nocneacTBMA AnA NpoAoBObCTBEHHOM 6e30MacHOCTH, MIMYHON 6e30macHOCTY
W HaTypanbHOTO X03ANCTBA MIMEET MeCTO Yepe3 N3MEHEHUA B PeXKMMaX yrpaBlieHa pecypcamu 1
XKNBOW NPUPOJOW 1 CABUTaX B IMYHOM NOBEAEHUN (HAaMpUMep, B OXOTe, NyTeluecTBrAX). B couetaHnn
C AemMorpapuueckrmMu, CoLManbHO-SKOHOMUYECKUMU U3MEHEHUAMU U U3MEHEHMAMU B obpase
MU3HN YCTONYMBOCTb KOPEHHOIO HaceneHnA NnojBepraeTca CypoBOMy UcnbitaHumio. *** N [15.4.1,
15.4.2,15.4.6, 15.6]

Maneie ocmpoea

+ [loBblleHVe YypOBHA MOPA W YBeNMYeHne TemnepaTypbl MOPCKOW BOAbI, COMTAaCHO MPOEKLUMAM,
YCKOPAT 3p03MI0 MAAXen 1 Bbl30BYT Aerpajauuvio ecTeCTBEHHOW 6eperoBoy 3alyuTbl, TaKoW
Kak MaHrpoBble 60510Ta 1 Kopannosble pudbl. BepoATHO, 3TV M3MeHeHWsA, B CBOIO ouvepefb,
He6naronpuUATHO CKasanucb Gbl Ha MPUBNEKaTeNIbHOCTN MaJibiXx OCTPOBOB Kak BeAyLnux o0bekToB
Typusma. o gaHHbIM HabnogeHWI BEPOATHO, UTO Ha HEKOTOPbIX OCTpoBax A0 80% TypuCTOB He
XoTenn 6bl BO3BPATUTLCA Ha HUX 3a TY XKe LieHY, ecsivi 6bl 06eCLBETUINCD KOPanbl U YMEHbLUMAACh
naowanb NasXken BCnefcTeme pocta TeMnepaTypbl MOPCKOM MOBEPXHOCTUN U MOBbILEHWA YPOBHA
mopA. ** D [16.4.6]

« BcnencTere nosbiweHWs ypoBHA MOpA Ha 0,5 M B COYETaHNM C BOAIHAMU, CBA3AHHbLIMM C OOHUM Ha
50 neT UMKNOHOM, MopToBble coopykeHusa B Cyse (Ouaxn) n Anuna (Camoa), BEpPOATHO, NOCTPagaloT
OT nepesiviBa, MOBPEXAEHUA MPUYaANOB M 3aTOMIEHMS PaNOHOB, PACMONOXEHHbIX Brnybb OT
npubpexHor nonockbl. *** D [16.4.7]

«  MexpyHapogaHble a3pornopTbl Ha ManblX OCTPOBAaX PacMoNioXKeHbl B OCHOBHOM Ha Gepery unm
B HECKONbKMX KuinomeTpax oT bGepera, a rmaBHaa (M 4acTO eAMHCTBEHHasA) [OOPOXKHasA CeTb
nponeraet BLOsb NobepexbsA. [10 cLleHapuAM NOBbILEHWA YPOBHA MOPA MHOTME N3 HUX, BEPOATHO,
noABePrHyTCA OGONbLION OMACHOCTU K3-3a 3aTOMJIEHUA, HABOAHEHUA U BHELUHUX MOBPEXAEHUN,
CBA3aHHbIX C 3aTOMNIEHNEM U 3po3meit beperos. *** D [16.4.7]

« [InA 3po3um 6eperoB Ha apKTUYECKMX OCTPOBAX XapakTepHa AOMOJIHUTENbHAA YyBCTBUTENbHOCTb
K KNnMaTy BCNiefCTBME BIVAHMA NOTENIEHNA Ha BEYHYIO MEP3JIOTY M MacCUBHbIV OHHbIN Nef, 4To
MOXET MPUBECTMN K YCKOPEHHOW 3PO3UN 1 YMEHbLLIEHI0 06EMA, a TaKXKe MOoTeHLMan 6oee BbICOKO
SHeprum BosH.. *** D [16.4.2]
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Becbma BEpOATHO, UTO YMeHbLUEHME CPELHEr0 KOMYeCTBa JOXKAEBbIX OCAAKOB YMEHbLUUT 3anachbl
NPEecHON BoAbl. YMeHbLUeHMe cpefHero KonmyecTBa AOXAEBbIX ocagkoB K 2050 rogy Ha 10%,
BEPOATHO, OyfieT COOTBETCTBOBATb YMeHbLLUEHMI0 Ha 20% pa3mepa NNH3bl NPeCcHO BOAbl Ha aTonne
TapaBa (Knpunb6atu). BoobLie roBops, ymeHblueHne ¢U3MYECKOro pasmepa M3-3a MoTepu Cyluu,
COMPOBOXAatoLLeli MOBbILIEHNe YPOBHA MOPA, MO0 Obl YMEHbLIUTb TOMLMHY JIMH3bl NPECHOW
BOAbl Ha aTonnax Ha 29%. *** N [16.4.1]

be3 aganTauumn M3OepPKKN CeNbCKOXO3ANCTBEHHON SKOHOMUKWN BCNEACTBME U3MEHEHMA KMMaTa
K 2050 rogy BOCTUrHYT Mo cueHapuio A2 (noBbilleHne TemnepaTtypbl K 2050 rogy Ha 1,3 °C) 1 no
cueHapwuio B2 (nosblweHune Ha 0,9°C) Ha OCTPOBax C FOPUCTON MECTHOCTbIO (Hanpumep, Ha Puaxu),
BEPOATHO, 2-3%, a HAa OCTPOBAaX C HU3MEHHOW MEeCTHOCTbIO (Hanpumep, Ha Kupunbatn) — 17-18% BBI1
2002 ropa. ** N [16.4.3]

Mpw n3mMeHeHWM KnumaTa Ha cpefiHe- U BbICOKOLUMPOTHbIX OCTPOBaX, BEPOATHO, OyaeT MeTb MecTo
6onee yacToe BTOPXKeHVE 1 paclUMpeHHOe paccenieHre Yy)epoaHbiX BUA0B. Ha HEKOTOpbIX OCTpoBax
3T M3MEeHeHuA yxKe ouyeBuAHbl. Hanpumep, B 6efHbix BMAAMU Cy6aHTapKTUUECKMX OCTPOBHbIX
3KOCUCTEMAX YY>KEPOAHbIE MUKPOObI, FPMObI, PACTEHWA U XKMBOTHbIE Y>Ke BbI3bIBAlOT 3HAUNTESIbHYIO
noTepio MecTHoro 6ropasHoobpasna 1 n3meHeHUA GyHKUMK sKocucTeM. ** N [16.4.4]

BcnblwKM 4yBCTBUTENbHBIX K KNMMaTy 3aboneBaHWi, TakUX Kak MansapuvdA, IMxopagka AeHre,
dunapmartos, Gunbrapymos, MOryT AOPOro CTOUTb AJIA UYEeSIOBEUYECKUX >KU3HEN U SKOHOMUKW.
NoBbllweHVe TemnepaTypbl U YMeHblUeHMEe BOJOOOEeCneuyeHHOCTU K3-3a M3MEHEeHUA KIumarta,
BEPOATHO, YBENNUUT TAXKECTb PACCTPOWCTB MULLEBapPEHMA U APYTNX MHOEKLMOHHbIX 6one3Hel B
HEKOTOPbIX MafloOCTPOBHbIX rocygapcTeax. ** D [16.4.5]

M3meHeHne Knumata, Kak oxkupaercs, OyaeT MMeTb 3HauuTenbHble MOCNeAcTBuA ANA Bblbopa
TypucTammn mecT noceueHns ** D [16.4.6]. HekoTopble ManooOCTPOBHbIE FOCYAapcTBa (Hanpumep,
bap6agoc, Manbauebl, Celiwensl, TyBany) Hauanu MHBECTUPOBATb CPeLCTBA B peann3aLmio ctpatTerui
apanTtauuu, BKIYasa onpecHeHue, YTobbl KOMMEHCMPOBAaTb HbIHELHIOW Y MPOrHO3Upyemytlo Ha
6ynyLuee HexBaTKy Bogbl. *** D [16.4.1]

lMpoBeneHHble O CMX MOP MCCNefoBaHNA MO aganTayuy Ha OCTPOBaX MOKa3blBaloOT, YTO BapuaHTbl
ajanTaunun, BEPOATHO, OrpPaHNYEeHbl, @ CTOMMOCTb MX OTHOcMTenbHO BBI1 Bbicoka. M3 nocnegHmnx
paboT BMAHO, uTO, K NpuMepy, B CrHranype ykpenneHvue 6eperos 6bino 6bl camol Hegoporon
cTpatervelt 60pb6bl C NOBbILIEHNEM YPOBHA MOPA MO TPEM CLieHapuAM; B YaCTHOCTM, CTOMMOCTb
3TON Mepbl cocTasmna 6bl o1 0,3-5,7 maH. gonnapos k 2050 rogy o 0,9-16,8 maH. gonnapos k 2100
rogy. ** D [16.5.2]

Xota BapuaHTbl afanTaunn ona MmalibiXx OCTPOBOB, BO3SMOXHO, OrpaHN4Y€eHbl, a 3aTpaTbl Ha aganTaluio
— BbICOKME, MONCKOBbIE NCCIeA0BaHMA NOKa3bIiBalOT, YTO €CTb pAL CONYTCTBYOLWUMX BbIro, KOTOpbIe
MOXHO M3BNeYb 13 peann3aynim pasyMHbIX CTpaTerVIVI ajanTtauumn.

Hanpumep, ucnonb3oBaHWe 3Heprocuctem, paboTalowWwmx Ha OTXofax, W APpYyrux cuctem
BO300OHOBIAEMON 3HEPIMM MOXKET COAENCTBOBaTb YCTOMUMBOMY Pa3BUTUIO, YKPEMAAA NPy 3TOM
YCTOMYMBOCTb K U3MEHEHWI0 Knumarta. 1o cyTu fiena, MHorne 0CTpOoBa yke NPUCTYNUIM K peanu3aumm
WHULUMATMB, HamnpaBieHHbIX Ha TO, YTOObl BO30OGHOBNAEMble WCTOUYHWKM 3SHEPrum COCTaBAANu
3HaUUTENbHYI0 A0S0 B CTPYKTYpe 3HepreTukn. ** D [16.4.7, 16.6]

MHorHe Majble OCTPOBa JIEXKaT B TPOIMHMIECCKHX HITH
CyOTpONMYEeCKUX 30HAX, TIe MOrojga CIoCOOCTBYET
nepenaye Takux 3a00JICBAHUM, KaK MAJSIPUs, JTUXOPaIKa
JieHre, pUIIIpruaTos, Oubrapiiuos, 00ae3HH, IepeaaBacMbie
qyepe3 €ay 1 Boay. Bcenpimku YYBCTBUTCJIBHBIX K KJIIUMATy

3a00JI€BaHUIl MOTYT IOPOTO CTOMTDH I YETIOBEUYECKHUX
JKU3HEW M HSKOHOMMKH. IloBbllleHHE TemmepaTypbl U
YMEHBIIICHNE BOJOOOCCIIEUEHHOCTH H3-3a HM3MEHEHUS
KJIIMaTa, BEPOSTHO, YBEJIUYHUT TSKECTh PACCTPONCTB
MUIIEBAPEHUSI ¥ APYTUX MHPEKIIMOHHBIX 32a00JeBaHUI B
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HEKOTOPBIX MaJIOOCTPOBHBIX rocyaapcTs [16.4.5].

TS.4.3. MopAaoK BennynHbI NOCNe[CcTBUN

pa3nwu-|0|7| cTeneHn NsMmeHeHnA Knnmmarta

MNopAgoK BenuuMHbI NOCNEeACTBMI Cenvyac MOXKHO
oueHNTb 6Gonee MeTOAUYHO AnA UeNoro psaga
BO3MOXHbIX MOBbIWEHNIA N06GaNbHON cpeaHein
Temnepartypbl.

Co Bpemenu Tperbeit onenku MIDUK wmHorue
JIOTIOJTHUTEJIbHBIE UCCIIEI0BaHNUS, OCOOCHHO B PErnoHax,
KOTOpBIC paHbIe OBUIM Majo MCCICIOBAHBI, MO3BOIMIN
JIOCTUYh 0o0Jiee CHCTEMHOTO IOHHMAHHSA TOTO, Kak
Ha CPOKM W TOPSAOK BEITHYUHBI IMOCIEICTBHI MOTYT
MOBJIMATH U3MEHEHUS KIIMMAaTa U YPOBHS MOPS, CBSI3aHHBIE
C pa3HBIMH 00bEMaMHU U TEMITAMH H3MEHEHHI TII00aTbHOM
CpellHel TeMIIepaTyphbl.

[Tpumepsl 3TOH HOBOI MH(pOPMAIUU TPEACTABICHBI B
tabmumax TS.3 u TS.4. [{ng storo BeIOpaHBI (PaKTOPHI,
KOTOpBIE, 0 MHEHHUIO HCCIIEI0BaTeIeH, UMEIOT 3HaYCHHUE
JUIs JIIOfIell M OKpYXaroled cpeabl M sl KOTOPBIX
CYIIECTBYET XOTsl OBl CpeqHSsI CTENEHb JIOCTOBEPHOCTH
oueHkH. Bce dakTophl BO3mEHCTBUS B3ATHI W3 IVIaB
Ouenku, tae naHa Oonee moapoOHas uHpopmanus. B
3aBUCHMOCTH OT OOCTOSITENBCTB HEKOTOPBIE W3 3THX
MOCIEACTBUH MOKHO OBUIO OBI CBSI3aTh C «OCHOBHBIMH
YSI3BUMOCTSIMH», OCHOBBIBASICb Ha psieé KPUTEPHEB,
NPUBEACHHBIX B JUTeparype (HOPSIOK BEIMYUHBI,
CPOKH, YCTOMYUBOCTH/OOPATHMOCTD, MOTEHIIHATT
aJanTayy, pacipeeIUTeIbHbIC aCIIEKThI, BEPOSTHOCTh
U «BaXHOCTBY» TmociencTBuil). OueHKa BO3MOXKHBIX
OCHOBHBIX YSI3BUMOCTEH HalpasjieHa Ha IIOJydeHHUE
nH(pOpPMAILIMK O TEMIIaX W YPOBHSAX M3MEHEHUs KiInMMara,
KOTOpasl TOMOXKET JMIAM, MNPUHUMAIOUINMM PpEIIeHUs
HaJUIeXKaIIUM 00pa3oM pearupoBarh Ha PUCKH H3MEHEHHSI
kimumara [19.ES, 19.1].

TS.4.4 MocnepcTBnA NU3SMeHeHN B
3KCTpeMasibHbIX ABJEHUAX
Becbma BepoATHO, UTO nocneacTsua  6yayT

ycunmnBaTtbCA BCneacTteBue yBeIMvYeHUA 4YacToTbl U
CUJNbl SKCTPEMaJIbHbIX MEeTeOPOJIOrNYeCKnX ABJIEHUN.

Co Bpemenu Tperpelt onenku MIDUK Bospocna
CTEIEHb  JIOCTOBEPHOCTH  TOIO, 4YTO  HEKOTOPHIE
METEOPOIIOTHYECKUE U IKCTPEMAaJIbHBIC SIBJICHHS CTAHYT
B XXI Beke Ooiee yacTeIMU, O0JIEE PACTIPOCTPAHEHHBIMH
i OoJiee CHIIbHBIMU; ITPU 9TOM CTaJIO0 OOJIbIIE U3BECTHO
0 TOTEHIMAIbHBIX 3((deKTax Takux H3MEHEHHH. DTa
nHpopmarus ceenena B tadm. TS.5.

TS.4.5 0Oco6eHHO NopakeHHble CUCTeMbl,

CeKTOopa N pernoHbl

Ha HeKOoTOopbleé CNCTeéMbI, CEeKTOpa W pPernoHbl
Nn3MeHeHune Knnmarta, BepoATHO, noBanAeT 0cob6eHHOo
CUNbHO.

Yro kacaercsi CUCTEM M CEKTOpPOB, TO OYJIyT 3aTPOHYTHI
ClIeTyIOIIHeE!

* HekoTopble S5KOCHCTEMBI, 0COOCHHO:

- Ha3eMHbIE: TYH/Ipa, OOpeabHBIi JieC, TOpbI,
9KOCHCTEMBI CPEIM3EMHOMOPCKOTO THIIA;
- BIIOJIb OEpPETOB: MaHTPOBBIE OOJIOTA U COIOHYAKH,
- B OKeaHax: KOpaJyIoBble prU(bl 1 OHOMBI MOPCKOTO
nbna. [4.ES, 4.4, 6.4]
* Husmennsle  Oepera,  BCIICICTBHE
MOBBIIIEHUS ypoBHs Mops [6.ES].

OITaCHOCTH

e Bonnble pecypchl B CpPEJHEHIMPOTHBIX U CYyXHX
HU3KOIINPOTHBIX PETHOHAX, BCICACTBHE YMEHBIICHHS
KOJINYECTBA  JIOKIEBBIX  OCAJIKOB
CKOPOCTH dBanioTpaHciupanuu [3.4].

U TIOBBIIICHHUSA

* CebCKOE XO3SIMCTBO B HHM3KOLIMPOTHBIX PErHOHAX,
BCJIC/ICTBHE YMEHBILICHUsI BojiooOecteueHHoCTH [5.4,
5.3].

* 310poBbE UEIOBEKa, OCOOCHHO B pailoHaX C HU3KOH
CIOCOOHOCTHIO K amanraiuu [8.3].

Yro xacaeTcs PCTUOHOB, TO 3TO CICAYIOIINE PCTUOHBI:

e ApKTHKA, H3-32 BBICOKHX TEMIIOB IIPOCIHPYEMOTO
MOTEIICHUS] B €CTECTBEHHBIX cuctemax [15.3].

* Adpuka, ocobeHno perumon Kk rory ot Caxapsl,
BCJIC/ICTBHE HM3KOW CIIOCOOHOCTH K ajanTanuu, a
Taroke n3MeHenus kumara [9.ES, 9.5].

* MansleocTpoBa, BCIEAICTBHE BEICOKON TOABEPKEHHOCTH
HaceJeHUsl U WHQPACTPYKTyphl PHUCKY ITOBBIIICHUS
YPOBHSI MOPSI U YCHUJIEHHUS IITOPMOBOIO HaroHa BOJbI
[16.1,16.2].

* Asunarckue MerajienbIbl peK, TakuX Kak laHr-
Bpaxmamytpa u I[3fom3sHb, BCHeaCTBHE OONBIION
IUIOTHOCTH  HACEJECHUS M  BBICOKOTO  ypPOBHS
MOJBEPXKEHHOCTH  IOBBIIIEHUIO  YPOBHS  MOpA,
HITOPMOBOMY HAaroHy BOJbI U PEYHBIM HAaBOJHEHUSM

[T10.9, 10.6].

B npyrux paiioHax, gaxxe ¢ BBICOKMM YPOBHEM JI0XOJIOB,
B 0CO00# OMACHOCTH MOTYT HAXOAUTHCS HEKOTOPbIC
KaTeropuy HaceleHus (OCTHSKH,
CTapHKH),

MaJICHBKUEC JICTH,
a TaKXXe€ HCEKOTOPbIC paﬁOHbI n  BHIbI
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nesitenbHocTH. [7.1, 7.2, 7.4].

TS.4.6 fABneHunsa c 6onbWIMMKN NOCNEACTBUAMN

Hekotopble KpynHoMacwTabHble KaMmaTuyeckune
ABNEHNA NOTEHUMaNnbHO MOFYT WMeTb OYeHb
cepbe3Hble nocneacTeuA, ocobeHHo nocne XXI Beka.

OueHb 3HAYNUTEIHHOE TIOBBIIICHHE YPOBHS MOPSI, KOTOPOE
cTano Obl pe3yiabTaToOM ITOBCEMECTHOW eTIAIHaluu
I'pernanackoro n 3anajHO-AHTAPKTUYECKOTO JISAOBBIX
IIUTOB,  IOAPAa3yMEBacT  CEPbE3HBIC
OeperoBbIX JIMHUH M HKOCHCTEM, a TAaKXKE 3aTOIUICHHE
HU3MEHHBIX PAaHOHOB, C HaWOONBIIUMH S(PQeKTamMu B
nensrax pek. [lepemelieHue HaceaeHUs, SJKOHOMUUYECKOI
JIeITENILHOCTH U MH(PACTPYKTYPbI ObUIO ObI JOPOTOH M
npoOIeMaTHIHOM 3a1aueii. iMeeT MecTo cpeiHsIsi CTETIeHb
JIOCTOBEPHOCTH TOTO, YTO MPH MOBBIMICHUH TIIOOATHHOM
cpenneii Temmneparypsl Ha 1-4°C (OTHOCHTENBHO Ieproza
1900-2000 TomBI) MPOM3OMAET, 3a IEPUOJA BpPEMEHH,
PaBHBIM CTOJETHSIM WJIM THICSUCNICTHSIM, O KpaitHen
Mepe YacTH4Hasl AerviInuarus [ peHnaHackoro J1e10Boro
U Ta U, BO3MOXKHO, 3arafHO- AHTAPKTHUECKOTO JIEIOBOTO
IIUTa, YTO BBI30BET MOBBIIICHHE YPOBHSI MOpPS Ha 4-6 M
n Oonee. B ciaydae monmHOro TasHUS [peHIAHICKOTO M
3amnaH0-AHTapKTUYECKOTO JIEJOBOTO IIUTA MOBBIIICHUE
YPOBHSI MOpPSI COCTaBHJIO ObI COOTBETCTBEHHO JI0 7 M H
okosio 5 M [WGI AR4 6.4, 10.7; WGII AR4 19.3].

HU3MCHCHUA

Cyns mo pesynbraTaM MOJEIMPOBAHUS KIIMMaTa, BEChMa
MaJIOBEPOSTHO, 4TO MepuInoHaIbHAS OTTPOKHIBIBAIOIIAS
mupkymiust (MOLL) B CeBepHo#l ATIaHTHKE B TEUCHHE
XXI Beka TIOABEpPrHETCS 3HAYUTEIBHOMY PE3KOMY
nepexonay. 3amennenue MOL] B aToMm cToneTuu BechMa

BEpPOATHO, OJIHAKO TeMmIeparypa Hal ATIaHTUKOU
u EBpomnoii, coracHO MNpoeknusiM, TeM HE MeHee,
MOBBICUTCS, BCIIEACTBHE IJOOAIIBHOIO  ITOBBIIICHHS.

ITocnencTBus MacITaOHBIX M CTOMKUX m3MeHeHni MOII,
BEPOSITHO, OYIIyT BKIIFOYATh H3MEHEHHUSI IIPOAYKTUBHOCTH
MOPCKHUX 3KOCHCTEM, PBIOHBIX MPOMBICIIOB, TOTIOIICHUS
YIJIEKUCIIOTO Ta3a OKeaHOM, KOHIIEHTPAIIMN KUCIopo/a B
okeaHe u 3eMHOH pactutensHocTd [WGI AR4 10.3, 10.7;
WGII AR4 12.6, 19.3].

T5.4.7 CTonmocTb nocneacTBMNin U3SMeHeHNA

KnnmaTta

MocnepcTBUA HECMATY€HHOro M3MEHEHMA KinmaTta
6y.qu BapbupoBaTbCA B pPernmoHaJsibHOM pa3spese,
OAHAKO B COBOKYMHOCTM W C npuBeaeHnem K
HacToAwemy BpeMeHn OHWN, BeCbMa BEpPOATHO,
NoBJIEKYT 3a coboin 3aTpaTtbl, AaKe HeCMOTpPA Ha TOo,
YTO KOHKpPEeTHbIe OLeHKN Heonpee/ieHHble N OJTIXKHbI
MO3TOMY TOJIKOBAaTbCA OY€Hb OCTOPOXKHO. Becbma

BEPOATHO, YTO 3TM 3aTpaTtbl GyAyT CO BpemMeHeM
yBenMunBaTbCs.

B nmamHOit omenke (cM. Tabmuiel TS.3 m TS.4)
BBIACHSETCS,, YTO TIOCIEACTBUS OyIyIIero HM3MEHEHUS
KkiauMara OyayT BapbHpOBaThCsi IO pernoHam. llpu
MIOBBIIICHUH TIIO0ANIBHOM CpelHel TeMIeparypbl MeHee
yeM HaM 1-3°C mo cpaBHeHHIo ¢ ypoBHeM 1990 rona
HEKOTOPbIE MTOCIIEICTBUS, COMIACHO NMPOEKIUAM, B OJHUX
MECTaX M CEKTOpax CO34aayT BBITOABI, & B APYIHX —
BBI3OBYT 3arparbl. IIpm 3TOM, OHAKO, MpOEIHpyeTcs,
YTO HEKOTOPbIE HU3KOIIMPOTHBIE U IMOJSPHBIE PErHOHBI
CTOJIKHYTCSI C YNCTBIMU 3aTpaTaMy JIake MPU HeOOIbIIOM
MOBBIIICHUH TeMIepaTypsl. BeckMa BEpOSTHO, YTO BCE
PETHOHBI UCIBITAIOT JIN0O0 YMEHBIIIEHHE YUCTON BBITOJIB,
mu00 yBEIWYEHHE YHCTBIX 3aTpaT IPH TIOBBILICHUH
TeMmeparypsl OONbIlle YeM Ha mpuonmsurenpHo 2-3°C
[9.ES, 9.5, 10.6, T10.9, 15.3, 15.ES]. DT HaOmroneHus
MOATBEPXKIAIOT  U3JIOKEHHble B TpeTbell  OlLieHKe
CBUJICTENIBCTBA TOTO, YTO, XOTS Pa3BUBAIOIINECS CTPAHBbI,
KaK OXMJAeTcs, IIOHeCyT Oojee 3HAa4UTEIbHbIE B
MIPOLIEHTHOM OTHOUIEHUH YOBITKH, ITIOOAIBHBIE CPEAHUE
YOBITKH MOTJIH OBl COCTAaBUTh NpHU MOTeIruieHnn Ha 4°C
1-5% BBII [F20.3].

Ceflyac MMeeTCA MHOI0 OLEHOK CYMMapHbIX
YMCTbIX  DKOHOMMYECKMX  3aTpaT, BbI3BaHHbIX
M3MeHeHMeM KaumaTa, B Macwrtabax Bcell nnaHeTbl
(T.e. obwecTBeHHON cToMMoOCTU Yyrnepoga (OCY),
Bblpa)KeHHO B OyAyLLMX YNCTbIX BbIroAax 1 3aTpaTax,
npuBeAEeHHbIX K HAaCTOALLEMY BpeMeHM). DKCNepTHble
oueHkn OCY Ha 2005 rop paloT cpefHee 3HavyeHune 43
ponnapa CLUA 3a ToHHy yrnepopa (T.e. 12 gonnapoB
3a TOHHY YF/IeKNC/IOro rasa), HO Aunana3oH BOKpPYr
3TOro cpepHero 6onblioi. Hanpumep, B aHanuse 100
OLleHOK 3HaueHusa Konebanucb ot -10 gonnapos 3a
TOHHY yrnepoga (-3 gonnapa 3a TOHHY Yr/1IeKUCI0ro
rasa) go 350 ponnapoB 3a TOHHY yrnepoga (95
JOJINIapoB 3a TOHHY yrneKucnoro rasa) [20.6].

Bonpmme  gmanazonsr  OCY B 3HAYMTEIBHOM
Mepe OOyCJIOBIIGHBI pa3HHIEH B JOMYyIICHUSIX O
YyBCTBUTEIBHOCTH KJIMMATa, 3ala3/bIBAHUU PEaKIlnu,

TPAKTOBKEC pHCKa U O6’I)GKTI/IBHOCTI/I, OKOHOMHYECCKUX

U HEIKOHOMUYECKUX  MOCIEJACTBUSIX, BKIIOUCHUEM
ITOTEHIIUAIILHO KaracTpo(hUIeCKuX MOTEPb, U
ko3 hUIEeHTaMH TIPUBEICHHUS. BecbMa  BEpOSTHO,

YTO0 WIOOAJIbHBIE CyMMapHbBIE LU(PBI HEIOOIEHHBAIOT
CTOMMOCTB yIIep06a, MOTOMY YTO OHM HE MOT'YT BKIIIOYATh
MHOTHE ITOCJIEACTBUS, KOTOPBIE HEJIb3sl 0XapaKTepU30BaATh
KOJIMYECTBEHHO. B 1esioM j1mana3oH OmyOIMKOBaHHBIX
CBUJICTENIBCTB ITOKA3bIBACT, UTO YMCTAsl CTOUMOCTS yIepoa
OT U3MEHEHUsI KIMMara, BEpOsATHO, Oy/leT 3HAUUTEIbHOM
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n3mMeHeHue rmobanbHon cpefHerofoBol TemnepaTypbl oTHocuTenbHo 1980-1999 rr. (°C)
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A2 [ [ ] = < 5.4
A1FI * 6.4
CACB, npocTaa moaenb knumata, 104 Pr' =@= 2020s
—— =8 2050s
B1 e =0=2080s
—_—r =8=2090s
—— .
B2 — s
—_— —
A1T 2o
—— — e ——
A1B —
—_—— ———
A2 = =
—— _
- o 5.2
A1FI = 5.8

Vi BOAOOGEC ocTn
YMeHbLUEHVE BOJOO6ECeUeHHOCT

0,4-1,7 mnpa.(

YcuneHve Bbl
3eMHOBO/IHb
Kopasnsnos 5  obecuseueHd

3emHan 6uocdepa CTaHOBNTCA YNCTBIM U
~15%

Hwuzkue wmpotbl

npo [,0- CHVXeHWe Y HeKOTOPbIX 3ep_ CHUXeHWe y Bcex 3epHOBbIX: b
MpoAYKTUBHOCTb KyNbTYp
BO/IbCTBUE osbiuienvie y HeKOTOpbIX 3epHOBLIX &l Chxerute s pane pervonos * i

CPEHHVIQ—BHCOKME WnpoThl

YsenuueHue ywep6a o
Topuit yTpaueHo 11

2-15 MnH.

CepPAEUHO-NIETOUHbIX U NHbE

W3meHeHve pac

[lonrocpoyHoe NoBblILLEHNE YPOB
IOpPA Ha HECKO/IbKO MeTPOB

6eperoBoii IMHNN BO BceM
Vpe 1 3aTornexne

JlokanbHoe oTcTynneHne
lpeHnaHaum n 3anagHoir' A

[ 1 2 3 4 5°C
n3meHeHue rnobasnbHoI cpeiHerofoBol TeMnepaTypbl oTHocuTenbHO 1980-1999 rr. (°C)

Ta6n. TS.3. Mpumepsbl rnobanbHbIX NOCNEACTBUIA, MTPOELMPYEMbIX AS1A M3MEHEHNI KNMMaTa (a TakxKe YpOBHA MOPSA 1 KOHLEHTPaLUW YTeKncioro
rasa B aTMocdepe, rae 370 He06XOANMO), CBA3aHHbIE C Pa3IUYHBIMU 06 beMamy NOBbILEHNA F106aNbHON CPeaHel Npr3eMHol TeMrepaTypbl B
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TexHnyeckoe pestome

n3meHeHune rnobanbHOM CpeaHerofoBon TemnepaTypbl oTHocuTebHO 1980-1999 rr. (°C)

0 1 2 3 4 5°C
10-15% » 25 -40% 1 Buabi K tory ot Caxapbl Ha rpaHn BbIMUPaHUsl
Aq)pm Ka YBenuueHvie naoLwaan nonys3acyLuimebIX 1 3acyLUNNBbIX PaloHOB Ha 5-8% 4

75-250 . P 350600 k. Bonbuiee 4NCNO Miopeih CTPaAALT OT AepuLinTa BOAs

YMeHblUeHe ypoxas neHnubl 4 YmeHbLuenme ypoxasn 4

MoTeHuman ypoxanHocTn
1 KyKypy3bl B IHgun Ha 2-5% puca B Kutae Ha 5-12% R

ExerogHo Bce 60sblue NIloaei pUCKyeT Mo 5
A3una [0 2 MIIH. ‘ o 7 mAH. A AV DY m

OT 3aTOMJIeHNs NPUBPEKHBIX

01-12mnpa. s 0,2-1 mnpa. Bonbuiee 4ncno NioAeli CTPaAaeT OT APUUNTABORBI)S-

ExxeropHoe obecLiseunBatue bonbloro bapbepHoro puda

ABCTpanuaun
[MoBbileHMe YPOBHA CMEPTHOCTM OT »Kapbl exerofjHo Ha 3000-5000 cnyyaes

HoBas = g
-10% Crok pek Myppein n [lapavHr -50%
3enaHgusa .
CHIXKeHMe BOHO 6€30MacHOCTY Ha ore 11 BOCTOKe ABCTPanuM 11 YacTAX BOCTOUHON HoBoW 3enaHaui ‘
5 7 ] +10%a+20%
+5% a +15% B CeBepHoii EBpone ‘ ba 6 e e
04 -25% B lOxHo EBpone d -5a-35% 11
EBpona ) 5 ,
+2 a+10% B CeBepHoii EBpone »12 +10a +25% ‘ +10a+30% 2 NoteHumanbHan
+3 2 +4% B IOxHov Esporie  p'2 -103+20% )y 153+30% 12 ypoxaitHoctb

- MoTeHymanbHoe 13
MoTeHUManbHoe BbIMUpaHue oKono 25% nopop AepeBbeB B .13
E, > BbIMUPaHMe oKono 45%
LieHTpanbHO-6pa3nibCKON caBaHHe

JlaTuHCKanA Nopoa Aepesbes

MHorue Tpornmyeckre negHKY ncyesaT 14 MHorve cpefHeLpoTHbIE NeAHVKA UCYE3aioT 4

AmepuKa 15
10-80 MJTH. 15 80-180 miH. Bonbllee YNCNO NioAeil CTpagaeT ot AeduLiuTa Bogbl |

[NoBbilweHne noTeHyranalé YBennuerve nnowaan 17

ypoxKaHoCTn Ha 5-20% BbIXEHHbIX SlecoB B KaHage Ha

> 8
CeBEPHaﬂ CoKpalieHue OTOMNEHNs 1 yBefYeHNe oxNaxaeH!s NoMeLeH il ‘
AmepukKa . A 19

p YBenuueHue Yncna pUcKOBaHHbIX MO 030HY AHEN NOYTH Ha 70%"° B [ 112 AHed cnbron
»Kapbl B HEKOTOPbIX ropofax B 3-8 pas
YBenuueHme ry6uHbl CE30HHOTO MOATaNBaHA apKTUYECKON BEUHO 10-50% apKTu4ecKkoi TyHApbI 21
DOEEE 20 3aMEeHeHO J1ecom
10-15% 2 ol 15-25% Ui 30-50% ,
nonAapHblie o 15-25% nonspHo mycTbiHy 2!
YMeHbLUeHvie NNoLWaan apkTYecKko Be4YHo Mep3noTbl Ha 20-35% 3aMeHEeHO TYHAPON
pernoHbl 2
fopoBoe cpefHee yMeHbLUEHWE NOLWaAN apKTUYECKOro MOPCKOro fbfja Ha 20-35%
Yeunerue satonnewi Geperos u yseneHe yuiep6a 4nn HHGPACTRYKTYPBI SaTIOBBIEHUANPOBHANOBARL>
Manble Yy»kepoaHble BUAbI KONOHU3YIOT CPeAHe- 1 BbICOKOLIMPOTHbIE OCTpoBa24
OCTpoOBa o

CenbCKOX03ANCTBEHHbIE YObITKIM COCTaBNAT A0 5% BBl Ha roprcTbix ocTpoBax, 40 20% Ha HU3MEHHBIX OCTPOBaX

0 1 2 3 4 5°C

n3MeHeHue rnobanbHOM CpefHErofoBon TemnepaTypbl oTHocutTenbHo 1980-1999 rr. (°C)

Tabn. TS.4. Mpumepbl perroHanbHblix nocnefcTeuii [T20.9]. Cm. nognuck K 1abn. TS.3.

(Tabn.TS.3.)

XXI Beke [T20.8]. 3To nogbopKa HEKOTOPbIX U3 MMEIOLLUXCA OLieHOK. Bce anemeHTbl B3sTbl 13 OMNy6IMKOBAHHBIX CCNefoBaHui B rnaBax OLeHKU.
Kpasa npAmMoyronbHUKOB 1 pa3melleHrie TeKcTa NoKasblBaeT AnanasoH n3MeHeHna TemnepaTtypbl, K KOTOPOMY OTHOCATCA nocneactausa. Ctpenku
MeXAy NPAMOYrofibH1KaM1 0603HauatoT NOBbILWAIOLWMECA YPOBHU NOCNEACTBUA MeXay oueHKamu. OCTanbHble CTPeNKM 0603HauyaloT TeHAEHLUMN
B NOCNeAcTBMAX. Bce anemeHTbl, KOTopble KacaloTca feduunta Bogbl U HABOAHEHUI, 0603HAYalOT AOMONHUTENbHbIE NOCNEACTBUA N3MEHEHNA
KNMmata OTHOCUTENIbHO YCII0BUIA, Npoelmpyembix no cueHapuam CACB ATF1, A2, BT n B2. AganTtauma K n3MeHeHuIo KnMmaTa B 3TU OLEHKN He
BKJItOYeHa. [InA BbIMMpPaHNA «3HaunTenbHoe» o3HavaeT oT ~40 fo ~70% oueHnBaemMblX BUAOB.

B Tabnuue TakXe nokKasaHbl M3MEHEHUs rnobanbHOW TeMnepaTypbl 3a M36paHHble MPOMEXYTKM BPemMeHU, oTHocuTesnbHo 1980-1999
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TexHuyeckoe pestome

ABnexune n
HanpaBneHue
TpeHaa?

BepoATHoCTb
OyayLmx

TPEHA0B Ha

OCHOBAHIUN
NpoeKLuil Ha

XXI Bek no
cueHapuam C1CB

anIMepr OCHOBHbIX NPOrHO3UpyeMbIX nocneacTBUi No (eKTOpam

Cenbckoe
X03A/iCTBO, IECHOE
X0341CTBO U
3KOCUCTEMb

BoaHble pecypcbl

3a0poBbe
yenoseka

[pOMbILLAIEHHOCTD,
NoCeneHus u
06LLecTo

Ha 6onbLuntcTae MpakTuyeckn [ToBbilweHne BnnAaxue Ha BoaHble  BnuAHue Ha BogHble  CHMKeHMe cnpoca
YYaCTKOB CyLLM onpezesnenHob YPOXaliHOCTH B pecypcbl, 3aBUCALLME  PeCypCbl, 3aBUCALLME  HA IHEPIUIO
Tensee, MeHblLe 60rnee XonoAHbIX 0T TasAHNA 0T TasAHNA ANA 0TONNEHUS;
X0NOAHbIX AHeil (Pefiax; MOHMKeHUe  CHEroB; BMAHME CHETOB; BMAHNE MoBbILLEHMe Cpoca
W HoYeli, Tennee YPOXaNAHOCTH B Ha HeKoTopble Ha HeKoTopble Ha OXnaXeHue;
1 bonee yacTble 6onee TensbIx UCTOYHMKM BOAI NCTOYHMKIN BOAI CHIKeHMe KayecTBa
YKapKue [IHN 1 HouM C(pepax; ycunexme [3.4.1,3.5.1] [3.4.1,3.5.1] BO3/lyXa B ropogax;
BCMbILLEK yMeHbLLeHue yiepba
AKTUBHOCTU ANA TPaHCNopTa n3-3a
Hacekomblx [5.8.1, CHera u Nbja; BNuAHMe
44.5] Ha 3UMHUI TYpU3M
[7.4.2,14.4.8,15.7.1]
Tennble nepuogbl/  Becbma BepoATHo  [loHmKeHue lMoBblwenne cnpoca  MMoBbiwweHHbI puck  CHIKeHKe KauecTBa
BOJTHbI TeMNa. YPOXANHOCTN B Ha BOZY; Mpo6niemMbl  CMEPTHOCTU U3-33  KU3HW loeid,
YacToTa pactet 6bonee TensbIx C KauecTBOM apbl, 0C06eHHO He UMetoLLX
Ha 60/bLLMHCTBE obnacrax us- BOZbI, Hanpumep, Cpenv NOXuNbIX HaZnexaLuero unbA,
YYaCTKOB CyLUM 3a Tens0Boro LiBeTeHMe 13-3a ntodel, XpOHNYeckn B Tensiblx 0bnacTax;
HanpsxeHus; ObICTpopacTyLux 00/bHbIX, 0YeHb nocneacTBnA Ana
NoBbILLIEHNE Bogopocnieil [3.4.2,  ManeHbKux AeTeit NOXUNbIX I0AEN,
onacHocT noxapos ~ 3.5.1,3.4.4] 1 COLMANBHO 0YeHb ManeHbKuX
pa3pyLLuTeNbHON 130NMPOBAHHBIX AL ieTeid 1 6eaHbIX
anbl [5.8.1,5.4.5, [8.4.2,783,8.4.1] [7.4.2,8.2.1]
443,4.44]
(MnbHble ocagKu. Becbma BepoatHo  [loBpexaeHue HebnaronpuatHble  [loBbilueHne pucka  PaspyLueHue
Yactota (m gons ypoxas; 3dPeKTbl AnA CMepTHOCTH, noceneHnii, TOproBiu,
061LMX 0CaAKOB OT 3p0o3uA NouB, KauecTBa TpaBMaT13ma, TPaHCNopTa 1 061LecTB
CUNbHbIX A0Xel) HeBO3MOXHOCTb MOBEPXHOCTA 1 NHOEKLMOHHDIX, 113-3a HaBOAHEHMWI;
B 60/bLUINHCTBE 06paboTkm 3emn TPYHTOBbIX BOJ; pecnMpaTopHbIX 1 JAaBneHue Ha
palioHoB pacTet 3-3a 00BOJHEHMA  3arpA3HeHue KOXHbIX 00N1€3Hel  TOpOACKMe U CeNnbekme
nous [5.4.2] NCTOuHMKOB BoAbl,  [8.2.2,11.4.11] NHOPACTPYKTYpbl;
AeduuuT Bogpbl noTepA MyLLecTBa
MOXET ObITb [17.4,7.4.2]
mAryeH [3.4.4]
[nowanp, BeposTtHo [llerpapauma bonee [oBblLLeHue HexBaTKa Bofbl
nopa<eHHas 3eMeNlb, MOHIPKEHNEe  PAcNpOCTPaHeHHbIA  pucka aepuunta ANA NOCeNeHuA,
3acyxoi, YpOXaliHoCTH, BOZHbIN CTpecc MPOJOBOABCTBUA M NPOMbILLIEHHOCTH
yBeNnuMBaeTCs noBpexeHue [3.5.1] BOZbI; MOBbILUEHNe 11 00LLeCTB;
ypoXxas, Heypoxali; puUCKa HefloeflaHUsA;  YMeHbLUeHue
NoBbILLEHNE MOBbILUEHME pUCka  MOTEHLMana
YPOBHA CMEPTHOCTU 3aboneBaHwmit BbIpaboTKy
CKOTa; NOBbILLEHME BOZHOTO 11 MNLLEBOTO  MAPO3EKTPO-
pucKa nox<apoB MPOUCXOXAEHMA SHepruu; noteHuman
pa3pyLLuUTeNbHON [5.4.7,8.2.3,8.2.5]  murpaumnn HaceneHus

bl [5.8.1,5.4,
4.4.4]

(17.4,7.4,7.1.3]

Tabn. TS.6. Mpumepbl BO3MOXKHbIX NOCNEACTBUI U3SMEHEHUA KNMMaTa B pesysbTaTe M3MeHeHUI B 3KCTPeMalibHbIX MeTeopOosIormyeckux n
KNMMaTUYeCKNX ABNEHNAX, Ha OCHOBaHMM NPOoeKLMii Ha nepuop ¢ cepeaunHbl Ao KoHua XXI Beka. 3fecb He yuTeHO N3MeHeHne 1 pa3BuTne
cnoco6HocTn K agantauun. Npumepbl Bcex NocneAcTBuii NpuBeaeHbl B raeax nosiHoi OueHkn (cm. nctouHukn). Mepsble aBa cTon6ua
Tabnuubl (BbigeneHHble XenTbiM LBETOM) B3ATbl HeNmocpefcTBeHHo u3 YetBeptoii oueHKu Pabouen rpynnbl | (tabn. SPM-2). OueHkun
BEPOATHOCTU B CTONIGLIE 2 OTHOCATCA K ABNIEHUAM, NepeuncieHHbIM B cTonbue 1. HanpasneHve TpeHAa 1 BEPOATHOCTb ABNEHNI YKa3aHbl
ANA NPOrHO30B U3MEHEHUA KNnmarTa, npuBefeHHbix B CAICB MUK,



TexHnyeckoe pestome

flBnenue n BepoATHOCTb [prmepbl OCHOBHbIX NPOrHO3MpyeMbIX MOCNeACTBII NO CEKTOpaM
Hanpasnexue Oyaywwmx
TpeHaa® B‘c’ﬁgggﬁm Cenbckoe BogHble pecypcbl | 30poBbe MpOMbILLAEHHOCTD,
MDOEKLMi Ha X035iCTBO, NecHoe yenoBeka NOCeNeHns u
X034 ACTBO U 001LLecTBo
XX| BeK no 3KOCUCTeMbl
cueHapuam C1CB
[NHTeHCMBHasA BepoATHo MoBpexaenue Hapywenna B [oBblweHne pucka  Pa3pylwenns
TponmMyeckas yPOXKas; BbIPbIBAHME  JHEPrOCHAOKEHMN  CMEPTHOCTH, HaBOJHEHUAMN 1
LIMKNOHHAA JLepeBbeB ¢ BbI3bIBAIOT Nepebon  TpaBMaTyu3ma, CUNIbHBIMU BETPaMU;
aKTMBHOCTb pacTeT KOPHAMY BETPOM; B KOMMyHanbHOM  3aoneBaHuit
noBpexaeHue GEN T BOJHOTO 1 MULLEBOTO
Kopannosbix pudpos  [7.4.2] MPONCXOXKAEHNA;
[5.4.5,16.4.3] nocTTpaBMa-
TUYeckme
CTpeccoBble
paccTpoiicTea [8.2.2,
8.4.2,16.4.5]
[ToBblILIEeHHOE BeposTHod 3aconeHue CHimkeHne [ToBbllweHne pcka  aHHYNMpPOBaHUe
KOJINYeCTBO Clyuaes NpPUraLNoHHOIA 06ecneyeHHoCTH CMepTHOCTY 1 YaCTHbIMM
IKCTpeManbHo BOibI, YCTbEB U npecHoii BOZOM TPpaBMaTU3ma 13- (TPaxoBLYMKaMu B
BbICOKOTO YPOBHSA MpPecHOBOAHbIX BCNeACTBUE 33 HaBOZHEHMWI; yA3BUMbIX palioHaX,
mops (63 LyHamu)© aictem [3.4.2,3.4.4,  MHTPY3MN CONEHOCTU  CBA3AHHbIE C noTeHLMan MUrpaLmn
10.4.2] [3.4.2,3.4.4] Murpauuen HaceneHusa, notepa

nocneAcTBUA Ans nmyLiectsa [7.4.1,
300p0oBbA [6.4.2, 7.4.2,7.13]
8.2.2,8.4.2]

a  bonee nogpobHy MHopMaumio 06 onpeaeneHnsix cMm. B Tabn. 3.7 YeTtsepToln oueHkn Paboyen rpynnbi 1.

b ToTenneHne camblx IKCTpeMarbHbIX HEN N HOYEN Kaxablv rog.

¢ QKcTpemarnbHO BbICOKMI YPOBEHbL MOPS 3aBUCUT OT CPEAHEr0 YPOBHS MOPS! M OT PErMoHarnbHbIX MOTOAHbIX
cucteM. 34eCb OH onpefeneH Kak camblii BbICOKUIA 1% 13 4acoBbIX 3HAYeHUI HabngaeMoro ypoBHsS MOps Ha
CTaHUuuM 3a JaHHbIN 6a30BbIN NEpPUOA.

d  Bo Bcex cLeHapusax npoekuum rmobansHoro cpegHero yposHs mopsi Ha 2100 rop Bbilwe, YeM B 6a30B0OM
nepuoge [WGI AR4 10.6]. OchdeKT namMeHeHUI B pernmoHarnbHbIX NOrogHbIX CUCTEMAaX Ha aKCTpeMarbHble
3HAYEHUs1 YPOBHSA MOPS HE OLIEHUBAIICS.

(Ta6n.TS.3.&TS.4)

Ir.,, cnpoeunpoBaHHble anA CACB un cueHapueB ctabunusaumn. Yto6bl BblpasnTb M3MEHeHMe TemnepaTtypbl oTHocuTenbHO 1850-1899
rr., no6aebre 0,5°C. MNoapo6Haa mHbopmaumnA npruBegeHa Bo BCTaBKe 2.8 rmasbl 2. MNMpuBefeHbl oueHKn gnAa 2020-x, 2050-x n 2080-x
rofoB (MPOMeXyTKN BpeMeHu, ncnonb3yemble LleHTpom pacnpepenenusa gaHHbix MUK u, cnefjoBaTtenbHO BO MHOTMMX MCCIEA0BaHUAX
nocneacTenii), a Takxke ana 2090-x rogos. OcHoBaHHble Ha C/ICB npoeKuun nokasaHbl MO ABYM pasHbiM meTopam. CpeaHAA naHenb:
nporHo3bl n3 «Pestome ana nonutukos» [104 Pl Ha ocHOBe MHOXeCTBa MCTOYHMKOB. Hannyuluve oueHKn ocHoBaHbl Ha MOLLAO (uBeTHble
Touku). O6nacT HeonpeaeneHHOCTH, NpeAcTaBieHHble ToNbKO AnA 2090-X roAoB, NOCTPOEHbI Ha MOAENAX, OFpaHUUYEHUAX HabnoaeHNI 1
3KCNEepPTHbIX OLeHKaX. HMKHAA naHenb: Haunyylumne oLeHKN 1 06nacTy HeonpeaeneHHoCT! Ha OCHoBe NpocToil Mofenu knumata (MMK), Takxe
B3ATon u3 [104 PTl (rnaBa 10). BepxHAA naHenb: Hawyuylume oLeHKN 1 o6nacTn HeonpeaeneHHOCTY ANA YeTbipex cLueHapueB cTabunusaunn
KoHueHTpauun CO, Ha ocHoBe NMK. Pesynbtatbi B3aTbl 13 T1O, notomy uto B /104 cpaBHMMbIX npoekuuii Ha XXI Bek HeT. [Mpu 3ToM, ofHaKo, B
1104 PTl npnBeaeHbl OLeHKN paBHOBECHOTO NOTeNeHNA AN SKBUBaNeHTHol ctabunusaummn CO,'. OTMeTM, 4TO paBHOBeCHasA TeMnepaTypa
6bina 6bl JOCTUFHYTa TOMbKO CNYCTA AECATUNETUSA UAN CTONETUS NoC/e CTabunnsaumm KOHLEHTPaLUn NapHUKOBbIX Fa3oB.

UctouHukn 1abn. TS.3: 1, 3.4.1; 2, 3.4.1, 3.4.3; 3, 3.5.1; 4, 4.4.11; 5, 449, 4.4.11,6.2.5,6.4.1; 6, 4.4.9,4.4.11,6.4.1; 7,4.2.2,4.4.1, 4.4.4 t0 4.4.6,
4.4.10; 8,4.4.1,4.4.11;9,5.4.2;10,6.3.2, 6.4.1,6.4.2; 11,6.4.1; 12, 6.4.2; 13, 8.4, 8.7; 14, 8.2, 8.4,8.7; 15, 8.2, 8.4,8.7; 16, 8.6.1; 17, 19.3.1; 18,
19.3.1,19.3.5; 19, 19.3.5

NcTouHnKN Tabn.TS.4.:1,9.4.5;2,9.4.4;3,9.4.1;4,10.4.1;5,6.4.2;6,104.2,7,11.6;8,11.4.12;9,11.4.1,11.4.12;10,11.4.1,11.4.12;11,12.4.1;12,12.4.7;
13,13.4.1;14,13.24;15,13.4.3; 16,1444, 17,5.4.5,14.4.4,18,14.4.8; 19, 14.4.5; 20, 15.3.4, 21, 15.4.2; 22,15.3.3; 23, 16.4.7; 24, 16.4.4; 25,16.4.3

1 Haunyuias oLeHKa 1 BepOATHbIV juana3oH paBHOBECHOTO MOTEMEHVA N1IA CeMU YPOBHel SKBUBaneHTHo ctabunmsauum CO, n3 04 Prl: 350 ppm, 1,0°C [0,6-1,4]; 450 ppm,
2,1°C[1,4-3,1]; 550 ppm, 2,9°C [1,9-4,4]; 650 ppm, 3,6°C [2,4-5,5]; 750 ppm, 4,3°C [2,8-6,4]; 1000 ppm, 5,5°C [3,7-8,3]1 n 1200 ppm, 6,3°C [4,2-9,4].
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u co BpeMeHeM Oyzer pactu [T20.3, 20.6, F20.4].

COBOKYIHBIE OLIEHKHU 3aTpaT MPAKTHYECKH OIMpPEIACICHHO
MAaCKHUPYIOT 3HAYNTEIbHBIE PA3INUUs B MOCIEACTBHSIX 110
CEKTOpaM, PErHOHaM, CTpaHaM H KaTeropusiM HaceeHus. B
HEKOTOPBIX MECTAX M CPEIM HEKOTOPBIX TPYTIT HACETCHHS
C BBICOKMM YpPOBHEM IIOIBEP’KEHHOCTH, BBICOKOI
YyBCTBUTEIBHOCTHIO M (WJIM) HU3KOH CIIOCOOHOCTBIO K
aJlanTaly YUCThIC 3aTPaThl Oy/IyT 3HAYUTEIBHO OOJIBIIIE,
yeM robanpHas cpeansis Bennauna [20.6, 20.ES, 7.4].

TS.5 Tekywue 3HaHuA O

pearnpoBaHnNn Ha U3MEHeHNe
KnMmMaTtaque

TS.5.1 Agantauyus

B macrosmee
aganTanus K
Oynymemy
OTPaHUYCHHBIX MacIITa0ax.

BpeMs  MPOUCXOIHUT
HaOMoaeMoMy M

oTpe/esIeHHas
MIPOCIIUPYEMOMY
KIuMaTa, HO B

HU3MCHCHUIO O4YCHb

O01iecTBa JABHO a/IANITUPYIOTCSI K O CIIEACTBHUSIM TOTOJIbI
U KJIMMaTa C TIOMOIIBIO IIEJOTr0 Psiia METOMIOB, KOTOPHIE
BKITIOYAIOT JTUBCPCU(PHUKALHUIO CEIbCKOX03IHCTBCHHBIX
KyJBTYp, APPUTALIMIO, YIIPABJIEHHE BOAHBIMHA PECYpCaMHU,
yIpaBiieHHue pUckaMu KaracTpod u crpaxoBanue. OHAKO
M3MEHEHHE KJIMMaTa CO3/1aeT HOBBIC PUCKH, KOTOPHIE 4ACTO
BBIXOJISIT 32 TPEJebl UMEIOIIEroCs OIbITa, Halpumep,
MTOCIIC/ICTBUS, CBSI3aHHBIC C 3aCyXOW, BOJHAMHU TeEILIA,
YCKOPCHHBIM OTCTYIJICHACM JICIHUKOB M YCHUJICHUEM
yparaHoB [17.2.1].

Co Bpemenu T/1O nosiBisieTcst Bce OOJbIE CBUIETENHCTB
TOT0, YTO MEPHI 10 3IANTALUH, KOTOPbIE TAKXKE YUUTHIBAIOT
HW3MEHEHHE KJIMMATa, BBIMOIHSIOTCS, B OIPAaHUYCHHOM
Macmrade, Kak B Pa3BUTHIX, TaK M B Pa3BUBAFOIIUXCS
cTpaHaX. OTH MeEpbl TNPUHUMAIOTCS ICIBIM  PSAIOM
I‘OCyI[apCTBeHHI)IX 1 YaCTHBIX Cy6’beKTOB HOCpe}ICTBOM
[MOJUTHKKA, WHBECTUPOBAHUS B HHPPACTPYKTYpy U
TEXHOJIOTHH M U3MEHEHUS TTOBEICHUSI.

Bot HCKOTOPBIC MPUMEPHLI adanTalluu K Ha6J'IIO,I[aeMBIM
HU3MCHCHUAM KJIMMara:

* YacTUYHOE OCYLIEHHE JEAHNKOBOTO o3epa Tiro Ponma
(Heman);

* W3MEHEHHS CTPAaTerHi JKM3HEACATeIbHOCTH B OTBET Ha
NOJTauBaHKE BEYHON MEP3JIOTH HHYyUTaMu B HyHaBate
(Kanana);

* YCWIEHHOE HCIONb30BaHUE HCKYCCTBEHHOIO CHEra
B ropHomsDKHOM uHIycTpuu (EBpoma, ABctpanus,
CeBepHass AMepHKa);

* yKperieHne ManpiuBax ® B

Hunepnannax;

OeperoB  Ha

* ympaBJeHUE BOAHBIMHU pecypcaMu B ABCTPaJINH;

* peaxius MPaBUTEILCTB HA BOJIHBI TEIUIA, HAIIPUMED, B
HEKOTOPBIX €BPOIENCKHX cTpanax.[7.6, 8.2, 8.6, 17.ES,
16.5, 1.5]

[lpu >TOM, oOmHAKoO, BCE 3apErHCTPUPOBAHHBIC MEpPHI
0 ajanTanuyd ObUTH OOYCIOBICHBI KIMMATHYCCKUM
PHCKOM M BIEKYT 3a COOOW, MPEXAE BCEro, pealbHbIC
pacxobl U CHIXKCHUE YPOBHs OnarococrosiHust [17.2.3].
OTH  TpuMepsl
0OBSICHUMBIX KIIMMaTHYECKUX CHTHAJIOB B TIOCIECTBHAX
N3MEHCHUS.

MOATBEPKIAAIOT TAKXKE Ha6J'[IOI[eHI/I$I

BorpannueHHOM, HO yBelMYMBaromeMcsi Habope Mep
M0 aJanTaly TaKKe IMPSIMO YYUTHIBAIOTCS CIEHApUH
Oynymero m3MmeHenus kiumara. Cpeny TPUMEPOB —
YYET IMOBBIIICHUSA YPOBHA MOpsA B IPOEKTUPOBAHUHU
nHPPACTPYKTyphl, Hampumep, mocta Kondenepamnn B
Kananme n mpubpexHoro mocce B MUKPOHE3HUH, a TaKKe
CTpaTeruy ynpapJieHUs OSperoBOM JMHHUEH W MEpbI 110
CHIDKEHUIO PHCKa HABOJHEHHI, HapuMep, B mTare MaH
(CIIA) u na miotuHe uyepe3 Tem3y (BemuxoOpuranus)
[17.2.2].

Mepbl no agantayun pegko NpUHNMAKOTCA B OTBET
TONbKO Ha U3BMeHeHWne KnnumaTa.

MHorue AeHCTBHUS, KOTOPbIE CIIOCOOCTBYIOT aanTalluu
K U3MCHCHUIO KIIUMAra, MPEANPUHUMAIOTCS 111 OOPHOBI
C HBIHCIIHUMH JKCTPCMAJbHBIMU SIBICHUSIMH, TAKUMHU
KaK BOJIHBI TeIUla M LUKIOHBL. YacTo IUIaHUPyeMbIe
WMHHIUATHBBI 0 aJaNTallik TAKKe MPEINPHUHAMAIOTCS
HE KaK CaMOCTOSITeJIbHbIE MEpbl, a BKIIOYAIOTCS B
Oosiee HIMPOKUE OTPACIIECBbIC MHHUIMATHUBBI, TAKUE KaK
IUTAHUPOBAHKUE BOIHBIX PECYpPCOB, YKPCIUICHHE OCperoB
U cTpareruu yMmeHbleHus pucka [17.2.2, 17.3.3]. Cpenu
MIPUMEPOB — yUeT U3MEHEHHUs Kiaumara B HarnmoHaabHOM
BOJIHOM IJ1aHe baHrmazen: u npoeKTupoBaHue 0ObEKTOB

Tabn TS.6 Mpumepsbl 803MOXKHbIX NOCIe0cmeull U3MeHeHUs: KIumMama e pesysiemame U3MeHeHUl 8 3KCmpeMdasibHbIX Memeoposio2udecKux
U KluMamuyeckux s8J1eHUsX, Ha 0CHo8aHUU npoekyuli Ha nepuod ¢ cepeduHel 00 koHya XXI eeka. 30ece He yymeHO U3MeHeHuUe u paseumue
cnocob6Hocmu Kk adanmayuu. lpumepel 8cex nocnedcmauli npugedeHol 8 2a1asax nosHol OueHKu (cM. ucmoyHuku). lMepevie ds8a cmon6ya
ma6nuysl (8videnieHHbIe XeambIM yeemom) 83amol HenocpedcmaeHHo u3 Yemeepmoli oyeHku Pa6oyeli epynnei | (ma6n. SPM-2). OyeHku
8epoAmMHocMu 8 cmosibye 2 0MHOCAMCA K A8JIeHUAM, nepequcsieHHbIM 8 cmosibye 1. HanpasneHue mpeHOa u 8epoAMHOCMb A6/1eHUl YKA3aHbI

0711 Npo2HO308 U3MeHeHUs K1umama, npusedeHHbix 8 CJCB MIUK.
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[uLLeBble, BONOKHUCTbIE U
NecHble NpoAyKTbI

BoaHbie pecypcb

3ApaBooXpaHeHue

[pombiLLneHHOCTD,
noceneHua 1 o0LLeCTBO

BbicbixaHue/
3acyxa

Ycunenne
LOX/AeBbIX
ocapaKos /
HaBOJHEeHuI

Motennenue/
BonHbl Tenna

CkopocTb
BeTpa/
Bo3my-
LLIeHHOCTDb

KynbTypbl: BbIBEZIEHNE HOBBIX
3aCYX0YCTONUMBbIX COPTOB;
COBMeLLIEHME KYNbTYP; YAepXKuBaHue
0CTaTKOB; 60pbba C cCOpHAKaMY;
WUppUraLna 1 ruaponoHHoe
BbIpaLLBaHNE; BOAHAA YOOPKa ypoxkas
CKoT: LONONHUTENbHOE KOPMAEHIe;
U3MEHEHMe TEMMNOB C03/1aHIs 3aMacoB;
U3MeHeHe Bbinaca 1 060poT nacTomLy
CoumanbHble: ynyyleHHble
KOHCYNbTATUBHbIE YCNyrH; CKIAKN C
JONrOB; ANBEPCAGUKALIA JOXOA0B

KynbTypbl: nonbaepbl 1 ynyyLleHHblil
[peHax; BblBeieHNe 1 pa3BuTie
anbTepHATUBHbIX KyNbTYp;
KOppeKTMpoBKa rpaduKa nocau

1 cbopa ypoxas; nnasaiolne
CeNbX03CUCTEMbI

CoumanbHble: ynyyleHHble
KOHCYNbTaTUBHbIE ycnyru

KynbTypbl: BbIBeZeHMe HOBbIX
TENJI0yCTOAYMBbIX COPTOB; U3MEHEHME
CPOKOB BblpaLLBaHKA; 6opbba
BPEAMTENAMY U HAA30P 3 KyNbTypamu
(CKoT: pa3meLLeHune 1 obecneyenme
TeH; Nepexos Ha XapoBbIHOCNMBbIE
nopozbl

JecHoe xo034iicTBO: 60pbba ¢ noxapamu
MOCPEACTBOM U3MeHEHUA KOMMOHOBKY
NeCoHacAX/EeHWN, NNaHUPoBaHUA
naxgwadra, cbopa cyxoctos, BbIpyOKM
noanecka. bopbba ¢ HacekombIMU
nyTem NPeANUCaHHOT0 CKIMraHua,
Hexummyeckas bopbba c Bpegutenamm
CoumanbHble: AuBepcudu-Kauus
[0X0/10B

KynbTypbl: BbiBeZeHMe
BETPOYCTONUMBBIX KyNbTYp (Hanpumep,
BaHWM)

YMeHbLLEHMe yTeykn
YnpaBneHue cnpocom
Ha BOAY C NOMOLLbI0
N3MEepEHNIA 1 LieH
(CoxpaHeHue noYBEHHON
BNIaru, Hanp., nytem
MyNbYMPOBaHMA
OnpecHenne MopcKoil
BOAbI

(CoxpaHeHue rpyHTOBbIX
BOJ} MyTeM MCKYCCTBEHHOTO
nonosHeHna

06yueHue ycToiiunomy
MCNOMb30BaHMI0 BOAbI

PacwmpenHasa peanusauma
Mep 3aLLNThl, B T.u.
MpOrHo31MpoBaHme
HaBOJHEHWIA 1
npegynpexzaexue o

HUIX, perynupoBaHue
CNOMOLLbIO0
3aKOHOZaTeNbCTBa

0 NNaHNPOBaHMN

11 30HUPOBaHNA;
CTUMYANpOBaHHe
(TpaxoBaHus;
nepemeLLeHIe yA3BUMbIX
aKTNBOB

YnpasneHue cnpocom
Ha BOZLY C NOMOLLbIO
N3MEepeHNIi 1 LieH
06yueHme ycToilunBomy
1CM0Nb30BaHNI0 BOAbI

Pa3pabotka 1 peanusauus
Mep N0 YKpenneHuio
6eperoB ¢ LieNblo 3aLLKThI
cucTem BOZoCHabXeHus ot
3arpA3HeHna

XpaHeHue 3epHa 1
npesocTaBeHue NyHKToB
IKCTPEHHOT0 NUTaHNA
06ecneyeHne yucToit
NUTbEBOIA BOAOIA 1
KaHanu3auueit
YkpenneHue
TOCYLApPCTBEHHbIX
NHCTUTYTOB 1 CUCTEM
3[paBOOXpaHeHNs
Joctyn k
MEX[yHapOoAHbIM pbIHKaM
NpoA0BONbCTBUA

CTpyKTypHbIE 1
HeCTPyKTYpHble

mepbl. Cuctembl

PaHHero OMoBeLLeHus;
NNaHNPOBaHKe FOTOBHOCTY
K Katactpodam;
3ddeKTMBHAA NOMOLLb

B Upe3BblYaiiHbIX
00cToATeNbCTBAX NOCAE MX
HacTynneHna

MexayHapozHble cuctembl
(aHanupHaa3opa
Ykpennenne
roCyAaPCTBEHHBIX
UHCTUTYTOB 1 CUCTEM
3/paBoOXpaHeHua
HauwoHanbHble n
pervoHanbHble cuctembl
npefynpexaeHns 0 xape
Mepb! o ymeHbLUeHMI0
3¢ (eKTOoB TENNOBbIX
0CTPOBOB Haf ropoamu
nyTem C034aHNA 3eneHbIX
30H

KoppekTupoBka ofex bl
11 yPOBHA aKTUBHOCTH;
yBenuueHue notpebnenus
KUAKOCTH

(ncrembl paHHero
0noBeLLeHNS;
MNaHNpPOBaHIe rOTOBHOCTH
K Katactpodam;

3 QeKTUBHAA NOMOLLb

B Upe3BblYaiiHbIX
00CToATENbCTBAX NOCIIE MX
HacTynneHna

YnyuiweHHaa cnocobHoCTb K
ajanTaLuu, 0cobeHHo Ana
3apaboTkoB

Yuet u3meHeHus Knumata B
nporpaMmax pa3suTua
YcoBepLueHCTBOBaHHble
CMcTeMbl BOBOCHAbMXeHNA

1 KOOPAMHALMA MeXay
HOPUCANKLMAMN

YnyuwieHHas uHdpacTpykTypa
3aLLMTbI OT HABOAHEHNIA.
3aLlyLLEHHBIE OT HABOAHEHMiA
3aHunA. I3meHeHme

B 3eMJ1eN0/b30BaHUM

B pail0Hax BbICOKOT0

pucka. Ynpasndemas
nepeopyeHTaLma n «Co3faHme
MeCTa [iNs BOfbI».
(CocTaBnenme kapt

PUCKOB HABOLHEHNIA;
npefynpexaeHna o
HaBoAHeHUAX. Hagenexne
001LieCTBEHHbIX MHCTUTYLNI
AONOSHUTENbHBIMM NPaBamin

Mporpammbl nomoLLy 0c060
yA3BUMbIM rpynnam
YnyuiweHue cnocobHOCTH K
ajanTaLum

TexHonornyeckue M3MeHeHUa -

[0TOBHOCTb K Upe3BbIyaliHbIM
CUTYaLMAM, B T.4. CUCTEMBI
paHHero onoBeLLeHua. bonee
CTOIIKaA MHOPACTPYKTYypa.
Bo3moxHocTy ynpasnenua
($UHAHCOBbIMY prCKamMu AnA
Pa3BUTbIX 1 Pa3BMBAIOLLUXCA
per1oHoB
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3alUThl OT HABOJHEHUN M YCTOWUYMBOW K IUKIOHAM
nHdpacrpykrypsl B Tonre [17.2.2].

ApanTauus 6yaeT Heob6xoauMma Ans pearnpoBaHnsA Ha
nocneacTBuA NOTEMeHNs, KOTOpoe yXKe Henm36exkHo
13-3a BbIGPOCOB B NPOLLIOM.

BbIOpoChI, MMeBIINE MECTO B HPOLUIOM, IO OIEHKaM,
HEen30e)KHO BBI3OBYT OIPEACICHHOE IOTEINIeHne (K
KOHILy CTOJIeTHs aoJisi 3toro (akropa cocrtaBut 0,6°C
mo cpaBHeHHIO ¢ ypoBHeM 1980-1999 rr.), maxe ecmu
KOHIICHTpAIHs [TAPHUKOBBIX Ta30B BaTMOC(epe OCTAHETCS
Ha ypoBHe 2000 roma (cM. UerBepryro oreHKy Paboueit
rpymmsl [). IMeet MecTo psijt TOCIeICTBHM, JIsl KOTOPBIX
ajlanTanys — €AMHCTBEHHBIH JOCTYIHBIH U HaJUIC)KAIIUH
OTBET. YKa3aHus Ha 3TH MOCJIEACTBUA MOXKHO YBUIECTH B
tabnuuax TS.3 and TS.4.

MHorue aganTauMoHHble Mepbl MOXKHO peanunsoBaTb
C HU3KMMM 3aTpaTamm, OfHAKO KOMMJIEKCHbIX OL€HOK
CTOMMOCTU U BbIrof afanTtauum B HacTosLee Bpems
HeT.

Ha pernoHalibHOM M IIPOEKTHOM YPOBHE MOSIBIISETCSA
Bce OOIBIIE OIEHOK CTOMMOCTH aJaNTalliH, €€ BBITOA
W U3JEpKEK M0 TAaKUM HAIpPAaBICHUSM, KaK MOBBIIICHUC
YPOBHSL MOpS, CEIbCKOE XO3AHCTBO, MOTPEOHOCTH B
SHEPrHM Ul OTOIUICHHWS W OXJIAKACHUS, YIpaBiIeHUC
BOJHBIMH pecypcaMu W uH]pacTpykrypa. B atnx
HCCIIeIOBAHUAX TIPEJCTABICH PSII Mep, KOTOphle MOTYT
OBITH OCYIIECTBIEHBI C HHM3KMMH 3arpaTaMd WIH C
BBICOKMM OTHOIIEHWEM BBITOJ K 3arparam. lIpum 3tom,
OJIHAKO, HEKOTOpBIE O0IINE aJanTainoHHbIe MEPhI MOTYT
UMETh COLMAIBHBIE M OKOJIOTMYECKHE OCOOCHHOCTH.
Hanpumep, ananranus K mHepuojgaM CHJIBHOM JKapbl
MOBJIEKJIA 32 cOOO0 MOBBIIEHHBIH CIIPOC HA SHEPTOEMKOE
KOHIWIIMOHWPOBaHME Bo3myxa [17.2.3].

VmeroTest Takke OTrpaHHMUYCHHBIE OICHKH II00aTbHBIX
3aTpar Ha aJanTalyi0 K TOBBIIICHUIO YPOBHS MOpPS H
MOTPEOJICHUSI SHEPTHH I OTOIUICHUS M OXJIAXICHUS
noMmenieHuii. ECTh Take OLEHKH TIOOANbHBIX BBITOJ
aJlanTaluy U CeIbCKOX03HCTBEHHOTO CEKTOPa, XOTS B
TaKoI JInTeparype He pacCMaTPUBAIOTCS MPSMO 3aTPaThl
Ha ajanTanuio. KOMIUIEKCHBIX MHOTOOTPACIIEBBIX OIICHOK
I00aNbHBIX 3aTpaT M BBITOJ A[AlTallud B HACTOsIIEE
Bpems Het [17.2.3].

Cnoco6HOCTb K  afjanTauum  HepaBHOMEPHO
pacnpefieneHa mexay o6LiecTBaMuy Y BHYTPU HUX.

Bo Bcex oOriecTBax €cTh JIIOAU M TPYIIIbI, KOTOPbIC
001a1af0T HEAOCTATOUYHOMN CIIOCOOHOCTBIO K aJamnTarii

K HW3MCHCHHIO KJIKMara. Haan/IMep, JKCHIIWHBI B

COO00IIECTBAX HATYPAJIHHOTO X035HCTBA F0KHBIX PaiOHOB
Adpukr HecopasMEpHO OTSTOIICHBI
BOCCTaHOBIIEHHE U 00prOy ¢ 3acyxoii [17.3.2].

3aTparaMM  Ha

st cioCOOHOCTH K aalTaluyi XapaKTepeH IHHAMH3M,
U Ha Hee BIUSIOT DKOHOMHUYECKHE W EeCTCCTBCHHBIC
pecypchl, COIMalbHBIC CBSI3HM, IIpaBa, HHCTUTYTHI M
yIpaBleHue, TPYyI0BbIE pecypchl U TexHomoruu [17.3.3].
Hampumep, uccienoBaHue TOTOBHOCTH K yparaHam B
Kapubckom Gacceline moKa3eIBaeT, YTO COOTBETCTBYIOIIEE
3aKOHOZATENBCTBO — HEOOXOOMMOE IPEIBAPUTEIEHOE
YCIIOBHE JUTSl peajii3allii IUIAHOB aJalTaluy K OyIyIeMy
U3MEHeHno Kiaumara [17.3].

MHokecTBeHHBIC CTpecchl, cBsa3anubie ¢ BUU/CITN [Jom,
Jierpajanyei 3emMenb, TEHIACHIMSIMH DKOHOMUYECKOM
ro0anu3aniy, TOPTrOBBIMH OapbepaMu U KECTOKHMHU
KOH(IUKTAMH, M0/IBEPKEHHOCTh
KITMMaTHYECKAM PHCKaM M Ha CTIOCOOHOCTH K aJIalTalliy.
Hanpumep, Ha dpepmepckue cooduiecTa B MTHIuu BiuseT
KOHKYPEHIIMSI CO CTOPOHBI WUMIOPTHOW MPOAYKIHMH U
0oJiee HU3KHUE IIEHBI, @ HE TOJIBKO KIIMMATHUCCKUE PUCKH,
a MOPCKHME CHCTEMBI, YPE3MEPHO HKCIUIyaTHpyeMble
m100aTU30BaHHBIMU PBIOHBIMU KOMIIaHUSAMH,
OKa3bIBAIOTCS MEHEE YCTOMUYMBBIMU K M3MEHUYMBOCTH U
M3MEHCHHUIO KianMaTta (cM. BctaBky TS.7) [17.3.3].

BJIMAIOT Ha

Bbicokass cnocoOHOCTh K ajanrtaiuyd He 0053aTelIbHO
npeoOpa3yercss B JICHCTBHUS, KOTOPbIE YMEHBIIAIOT
ys3BUMOCTh. Hampumep, HECMOTpst Ha  BBICOKYIO
CHOCOOHOCTh K aJanTalii K TEIUIOBOMY CTpeccy ¢
MIOMOIIBIO  OTHOCHUTENIBHO HEIOPOTUX MEpONpHSTHI,
Cpe/iu KHUTEJICH TOPOICKUX PaiiOHOB B HEKOTOPBIX YaCTsX
IUTAaHETHI, BKJIIOYasl €BPOINENHCKUE TOpoAa, MPOJOIKAIOT
HaAOMIONAThCSl BBHICOKHE YPOBHH cMepTHOCTH. OauH u3
MPUMEPOB — YEJIIOBEUYECKUE IKEPTBBI CHUIBHOW >Kapsbl
B EBpome B 2003 romy. Eme omun mpumep — yparan
«Karpunay, xotoperii B 2005 romy mopasmn Oepera
Mekcukanckoro 3asmBa W Hosbiii Opean, 3abpas
u3HK Oostee 1000 yeroBek M HaHecs OYCHb OOJBIION
HKOHOMHYECKHUH U CONManbHbIN yiiepo [17.4.2].

UmeeTca LWNPOKUI CreKkTp BO3MOXKHOCTEN
ajjanTauuu, ogHaKo ANA YMeHbLUeHUA YA3BMMOCTU K
6yaywiemy nsMeHeHuIo KnumMaTta Heobxoguma 6onee
BCECTOPOHHAA aganTayus, yem cemyac. CywecTBytotT
nperpagbl, OrpaHMYeHNA N 3aTpaTtbl, HO MOJIHOTO NX
NOHNMaHUA HeT.

MaccuB  MOTEHIMAJIbHBIX  QJAlNTUBHBIX  pEaKIuH,
JIOCTYIHBIX JUIS  YeJOBEYeCKOro oOIIecTna,
Benuk (cM. Ta6a. TS.6), HAYMHAS C YHCTO TEXHUYESCKUX
(HampuMep, YKpeIUIEHHEe OCeperoB) W ITOBEICHYCCKHUX
(HampuMep, U3MCHECHUE XapaKTepa IMHUTaHUS W OTIBIXA)

OYCHb
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U KOHYas YHpaBJICHYCCKMMH (HampuMep, H3MEHECHHUE
METO/10B BEJICHUS CEIbCKOT0 X031 CTBA ) U ITOJIUTHUECKUMU
(HanpuMep, HOPMATHUBHBIMU aKTaMU 110 IUTAHUPOBAHHUIO).
XOTs1 B HEKOTOPbIX CTpPaHaX M3BECTHbI U PA3BUTHI
OOJIBITMHCTBO TEXHOJIOTHH W CTpaTeruii, B M3yYCHHOU
JUTEpaType HE YKa3aHO, HACKOJBbKO JEHCTBEHHBI
pa3IUYHbIE BAPUAHTHI B MOJHOM YMEHBIIEHHU PUCKOB,
0COOCHHO TIpH OoJiee BBICOKUX YPOBHSAX HOTEIUICHHS H
CBsA3aHHbBIX C HUM HOCHCHCTBHﬂ, a TaK¥Xe IJId YA3BUMbIX

rpyn.

XoTs Ha MHOTHE paHHHE IIOCICIACTBHS H3MECHCHUS
KIUMaTta MOXHO d3(QeKkTuBHO pearmpoBaTh IyTEM
aJanTanyy, BO3MOXXKHOCTH YCIICIIHOW aJanTaliu C
YCHJIGHHUEM HW3MEHEHHs KIMMaTa YMEHBINAIOTCS, a
CBsI3aHHBIE C HE 3aTpaThl yBEeJIMYUBAIOTCA. B HacTosiee
BpEMA Yy HAC HET YeTKOMH KapTUHBI NPEACIOB ajJalTalun

WIN CBS3aHHBIX C HEH 3aTpar, YacTUYHO IOTOMY, YTO
JICUCTBEHHBIC Mepbl 0 aJanTaldd CHIBHO 3aBHCST
OT KOHKPETHBIX TeorpaduuecKux M KINMAaTHIECKUX
(aKTOpOB pHCKA, a TaKKe OT HHCTUTYLMOHAIBHBIX,
MOJIUTHYECKUX ¥ (UHAHCOBBIX OrpaHuyeHuii [7.6,
17.2, 17.4]. CymecTByIOT 3HAUUTEIbHBIC NPEMATCTBUSL
JUIst ocyliecTBieHus anantainuu. OHM BKJIIOYAIOT Kak
HECIOCOOHOCTh €CTECTBEHHBIX CHCTEM aJarTHPOBAThHCS
K TEeMIIaM U CHWJIE U3MEHEHUS KiIuMara, TaK W
TPYAHOIIPEOJOJINMBIE HKOJIOTUYECKUE, SKOHOMHUYECKHE,
nH(OpPMALMOHHEIE,
OILICHOYHBIE M MOBE/ICHUECKHE orpaHndeHus. EcTh Takke
3HAUMTENIbHBIE TPOOENbl B 3HAaHUSAX 00 ajanranuu, a

COIIMAJIbHBIC, OMOIIMOHAJIBHO-

TaKKe IPerpa/ibl Ha Iy TH MOTOKOB 3HAHHH 1 MH(OpPMAIHH,
HEOOXOAMMBIX Ul IPHHATUS pPEICHUH 00 amantaunuu
[17.4.1, 17.4.2]. Ans pa3BUBAIOMIUXCS CTPaH HAINYHE

BctaBka TS.7. Cnoco6HOCTb K afanTauum K MHOXeCTBEHHbIM cTpecc-pakTopam B UHAMN

CnocobHOCTb K aganTaumm K U3MEHEHNIO KNTMMaTa HEOAMHAKOBas Kak Y pa3HbIX CTPaHax, Tak 1 B nNpefenax ofHOM CTpaHbl.
B NHawnn, Hanpumep, N nsMeHeHmne Knmnmata, 1 n|/|6epan|/|3au,vm TOProB U3MEHAIOT KOHTEKCT CeNbCKOX03ANCTBEHHOTO
nponssoacTea. HEKOTOpre ¢epmepbl MOryT afanTnpoBaTbCA K 3TUM MEHAKLWMMCA YyCIOoBMAM, BKNOYaA OTAeNIbHble
ABNEHUA, TaKNe Kak 3acyxa n 6bICprIe N3MEHEHUA LeH Ha TOBapbl, a gpyrne — He MoryT. BbiABneHve paﬁIOHOB, roe o6a 3tn

YA3BMMOCTb Ha ypOBHe palioHOB

Camas Hu3Kas
Huskan
CpepHan
Bbicokan

Camasn Bbicokan

Puc. TS.17. PaiioHbl MIHAMKW, 3aHMMaloWme nepBble no3vuun (a) No yA3BMMOCTU K
MN3MeHeHMIo KnnmMaTa) U (6) No yA3BUMOCTU K KOHKYPEHLUM CO CTOPOHbI MMMOPTA,

CYMTAIOTCA BABOWHE YA3BMMbIMU (OHU 3aLUTPUXOBaHbl) [F17.2]

BaBoiiHe yA3BuMble

focyfapcTBeHHble
rpaHnLbl

[JaHHble
OTCYTCTBYIOT

lopopackue panoHbl

npouecca MoryT UMeTb OTpuLaTeNibHble
nocnepcTena,  ABMAETCA nepBbIM
Larom B onpegenieHny BO3MOXHOCTEN
W OorpaHUYeHWin  aganTaumu K
MeHALWMMcA ycnosuam [17.3.2].

Ha puc. TS.17 nokasaHa yA3BMMOCTb
PErvMoHOB K W3MEHEHWI0 KAvmaTa,
n3MepeHHas Kak coyeTaHune
cnocobHocTn K aganTtauum "
YyBCTBUTENIBHOCTM K KAMMAaTy npwu
N3MEHEeHNN Knumata. 3aluTpUXOBaHbI
panoHbl,  KOTOpble  HaxoAATCcA B
NBOMHOM OMACHOCTU W3-3a BbICOKOWN
YA3BUMOCTN K W3MEHEHWMI0 KaumaT u
BbICOKOW YA3BUMOCTM KNnbepanunsauunm
TOProsn. Pesynbratbl Epfelye]
nccnefoBaHMA  MoOKasbiBaloT — 6onee
BbICOKME CTeMneHn YCTOMYMBOCTA B
parioHax, PacrnonoXXeHHbIX BAOb UHAO-
FaHrCKUX pPaBHUH (32 WUCKNOYEHNEM
wrata buxap), Ha tore u BOCTOKe,
n 6onee HU3KYIO YCTONYMBOCTb BO
BHYTPEHHMX YacTAX CTPaHbl, 0CO6EHHO
B wraTtax buxap, PapgxactaH, Magba-
Mpagew, MaxapawTpa, AHapa-MNpageLw
n KapHataka [17.3.2].
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Macurab Apantaums CmaryeHue

CmarueHne Apantaums
Tno6anbHblit/ 0cBejoMEHHOCTb 00 Toprosna MYP paet
NoNUTUKA OrpaHUYeHsAX afianTaumn  CpecTBa A afanTalum 3a

CTUMYANPYET CMATYEHNe,  CYeT LWTPahoB

Hanpumep, NosUTHYECKOE

n0661poBaHue o CTOPOHBI

3HMO
PernonanbHbli/ [nanmpoBanue Ha Hanor Ha nckonaemoe
ecTecTBeHHas YPOBHE BOZOCOOPHbIX TONANBO yBENNYMBALT
cTpaterus/ bacceliHoB (Hanpumep, CTOUMOCTb afianTaLum
oTpacneBoe TAPO3HEpreTIKa) 1 113-3a 60€ee BbICOKNX LieH
nNaHUpoBaHue MOBEPXHOCTb CYLUN BNUAKT  Ha JHEPrUK

Ha BbIOPOCHI MAPHUKOBbIX

rasoB
JlokanbHbii/ YcunenHoe ucnonb3oBanne  [lornolenue yrepoga Ha
6uodusnueckoe KOHAMLMOHNPOBAHNA 00LLIHHOM YpOBHE BINAET
€0061LecTBO 1 B03AyXa (Zoma, oucel, Ha JI0MOX03iicTBa
oTAeNbHble feCTBUA  TPAHCNOPT) yBeNNYMBAET

lapannenbHble
peLueHnsa, BnAloLme

Ha afanTaumio u
CMArYeHue

Boigenenme cpepcts 03T
un CnewumanbHoro GpoHpa
U3MeHeHIs Knumarta

Cnoco6HOCTb Ha
HaLMOHaNbHOM YpOBHe,
Hanpumep, CAMOOLIEHKA,
MOAAEPXKVBAET BKIIOUEHNE
afanTaLum 1 CMATYeHNA B
NoANTHKY

MecTHble nnaHoBble
OpraHbl BHEAPAKT B
3eMnenoib30BaHnn
KpuTepun, CBA3aHHbIE Kak

Komnpomuccbl 1
CMHEprU3M MeXay
afanTauuein  CMArYeHuem

OueHKa 3aTpart 1 Bbirog
aflanTaLum 1 CMArYeHna
Npy NOCTaHOBKe Lieneil
cTabunusaumuu

[TpoBepKa uyBCTBUTENLHOCTH
MPOEKTOB K MOAUTUKE
CMAryeHns, oLLecTBeHHas
CTOMMOCTb yrnepoza i
KnumaTtuyeckue nocneacTeua

KopnopatusHaa komnnekcHas
OLIeHKa BO3J€NCTBMA MONNTUKI
CMArYEHUA 1 KNNMATUYeCKNX
nocneacTBuin

BbIOPOCHI NAPHNKOBbIX
rasoB

CajantaLuen, Tak 1 co
CMArYEHNEM

Tabn. TS.7. B3aumocBs3n Mexpy apantauvein u cmaryeHuem nocnegctBui [F18.3]. SHMO - 3Konormyeckue HenpaBUTENIbCTBEHHbIE
opraHusauuu; MYP - mexaHusm uncroro passutus; O3T — oLeHKa SKOCUCTEM ThicAYeneTua

pECypcoB M Pa3BUTHE CIIOCOOHOCTHM K aJanTaluH
0COOCHHO BaXKHBI [CM. pasmensl 5 u 6 B mraBax 3-16, a
Ttake mmn. 17.2, 17.4]. Huxe npuBeneHsl HEKOTOPbIE
MIPUMEPBI U apTyMEHTEL.

a) bonbIiioe KoIMUecTBO M pacUIMpeHHe MOTEHLIHAIBHO
o3ep
Temreparypsl B I nmanasix. OHM HAMHOTO MPEBBIIIAIOT
CIOCOOHOCTh CTPaH PETMOHA CHPABISATHCS C TaKHUMHU
pHCKaMH.

OITIACHBIX  JICJJHHUKOBBIX n3-3a TIOBBINICHHUA

6) Ecnm m3menenme kimmara moijer ObicTpee, 4eM

O0XKMJAeTCsl, TO MHOTHE pa3BUBAIOLIMECS CTPaHbI
MOMPOCTY HE CMOTYT CIPABJISTHCS € YYaIIAIOIIUMHUCS
u YCUITUBAIOIMUCS IKCTPEMAIbHBIMU
METEOPOIIOTHYECKUMU SIBICHUSAMH, UOO 3TO OTBIICYET

pecypchl, IpelyCMOTPEHHBIE Ha IPYTHE LEITH.

B) UM3Menenue knMMara TpPOM3OMIET BO  Bpems
KH3HCHHOTO IMKJIAa MHOTHX HHQPACTPYKTYPHBIX
00bexToB  (OeperoBelx  gamo,

MOPTOB U Ap.). Ay yKpeIuIeHHsI 3THX OOBEKTOB II0

HOBBIM TIPOCKTHBIM KPUTEPHSM MOTYT MOHAJTOOHUTHCS

JMEeCATHICTHA. BO MHOTHX CIydasx MOACpPHH3AIUS

ObLIa OBl HEBO3MOYKHOM.

MOCTOB, MOPCKHX

r) M3-3a ¢u3nyecknx orpaHUYEHHI BO MHOTHX YCTBSIX
W JIeJBTaxX peK Mepbl 10 aJanTalii OCYIIECTBHUTH
HEBO3MOXKHO.

Kak pa3BuBatonyecs, Tak 1 pa3BUTbIE CTPaHbl B HOBBIX
npoueccax IJIAHUPOBAHUS MPEANPUHUMAIOT MOMNBITKU
MPEOJOTETh ITH Mperpaabl Ha MECTHOM, PETHOHAIBHOM
U HallMOHAJIBHOM ypoBHe. Hampumep, MeHee pa3BUTbHIE
cTpaHbl pa3pabaThiBalOT HAlIMOHAJIbHBIE TUTAHbI ACHCTBUIA
mo amantanuu (HITJIA), a HeKoTopble pa3BUTHIC CTPAHbI
CO34aJIM  HALlMOHAJIbHYIO IOJIUTUYECKYI0 OCHOBY JIs
anantammu [17.4.1].

TS.5.2 B3aumocBA3n mexay agantayuein u

cvmAryeHnem ﬂOCﬂenCTBIIII;I

Kak aganTauus, Tak u cMAryeHme nocneacTBuii MoryT
NoMouYb CHU3UTb PUCKN WU3MEHeHUA KaumMaTta Ans
npupoabl 1 obLecTBa.

BwMmecrte ¢ tem, ux 3ddekTsl BapbUpPYIOTCS BO BPEMEHH
n npoctpaHcTBe. CMsrueHue NOCIEICTBUHA IpPHUHECET
r100albHbIE BBITOJIbI, HO, M3-32 3ala3/IbIBaHMs B KIMMATE
1 OMOPU3NUECKUX CHUCTEMAaX, OHH BPSL JIH OyyT 3aMETHBI
o cepenuabl XXI Beka [WGI AR4 SPM]. Beronsr ot
aJanTanuy B 3HAUYUTEIBHONW Mepe MMEIOT JIOKAIBHBIN |
PETHOHAIBHBIA MacmTad, OCOOEHHO €CIIM OHHU TaKKe
KacaroTCsl ysI3BUMOCTH K CYILI[ECTBYOIIUM KJIMMAaTHYECKUM
yenousiM [18.1.1, 18.5.2]. YuurteiBasg 3Tu paznuuus
MEXJly ajanTtaivesl M CMSITYeHHUEeM MOCJEACTBUH,
MOJINTHKA B OOJIACTH KJIMMAara HE COCTOUT B TOM, YTOOBI
BBIOMpATh MEXIY aJanTanueil K N3MEHEHHUIO KIIMMara u
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ero cMsirdyeHreM. Eciin Heo0XoauMo yCTpaHUTh OCHOBHBIE
VSI3BUMOCTH JIJISl U3MEHEHHUs KJIMMara, TO HeoOXomauma
ajanTanys, TOTOMY YTO Ja)Ke CaMble JKECTKHE MEpHI 110
CMSTUYCHHIO HE MOTYT MTO3BOJIUTE N30EKATh NaThbHEHIIIETO
H3MEHEHUS CJIeIyIOIIMe  HECKOJIbKO
necsatwietnii. CMAryeHue IMOCIEACTBHI HEOOXO0IUMO
MOTOMY, YTO €CJIM TIOJIAraThCsl TOJBLKO Ha aJamnTallyio, TO
9TO B KOHIIE KOHIIOB MOXET IIPUBECTH K TAKOMY MOPSAKY
BEJIMYMHBI I3MECHEHU KIInMara, 3G exkTuBHas agantaris

KiIuMara B

K KOTOPOMY Oy/IET BO3MOYKHA TOJIBKO C OY€Hb BBICOKUMH
COIMAJIBHBIMH, JKOJOTHYECKUMH M DKOHOMHYECKHMH
3arparamu [18.4, 18.6].

MHoOrux nocneacTBUA MOXKHO n3bexaTb, MHorve
nocneacTBMA MOXHO YMEHbLNUTb WKW 3aTOPMO3UTb
nyTem cMAr4eHusA.

Ha panHbli MOMEHT TPOBEAECHO
KOJIMYECTBO OLICHOK IOCICICTBUIA IO CIICHAPHSM, B
KOTOPBIX MPE/IIONAraeTcsi CTaOMIN3ausl KOHIICHTPAU
MApHUKOBBIX ra3oB B armocdepe B Oymymiem. XoTs
9TH  WCCIEOBAaHHMS  HE  IOJHOCTHIO  YUUTHIBAIOT
HEONPENEICHHOCTH B NPOGKLUSIX  KIUMara [pH
CTaOWITU3AINY — HAIPUMED, YYBCTBUTEIBHOCTh MOJIEIICH
KJIUMaTa K BO3/ICHCTBHIO — OHU, TEM HE MCHEE, TI03BOJISIOT
YBUJICTh 00BbEM yIiepOa, KOTOPOTO ymaceTcs H30exkars,
WM CHIKEHHYIO YA3BUMOCTb U PUCKHU NPU PA3IUYHBIX
o0bemax cokpamieHust BeIopocos [2.4, T20.6].

HE3HAYUTCIIBHOC

Kpome Toro, ceifuac mMeeTcsi OOIBIIE KOTHIESCTBEHHOM
nHpOpMAMK O TOM, KOTAa MpPW JAaHHOM [Hara3oHe
TIOBBIIICHUS] TEMIIEPaTypbl MOTYT MMETh MECTO T€ HIIH
WHBIE TIOCJIE/ACTBHUSI M B KakoM oObeMe. DTO IMO3BOJISET
CACJIaTh BBIBOJA O BCJIMYMHE IMOBBIIICHUSA TEMIICPATYPHI,
CBA3aHHOW C MaHHBIMH mocienctsusmu. B Tabm. TS.3
MTOKa3aHbl TPOCKINH W3MEHEHHs II00ambHON CcpemHeit
Temmeparypsl Ha Tpu nepuona (2020-e, 2050-e, 2080-¢
TOJbI) JUIS HECKOJIbKMX aJbTEPHATHBHBIX BapHaHTOB
CcTaOMIIM3aLH U JUT TPEHJ0B BBIOPOCOB, ITPETOIaraeMbIX
o pasubiM creHapusiM CIICB. Cepuika Ha Tabmunp TS.3
u TS.4 nmaer KapTHHY MOCIEACTBUH, KOTOPBIX MOXHO
06110 OBI M30€KaTh, TIPU TAHHBIX THAITa30HaX H3MEHEHHS
TEMITEpaTypHlI.

Moptdenr mep no aganTayum U CMAFYEHUIO
NnoCNeACcTBUIA MOXET CHU3WUTb PUCKU, CBAI3aHHble C
M3MeHeHVeM KinmarTa.

Haxe cample yOenuTenpHBIC YCHIHS IO CMATYCHUIO
HE TIO3BOJIAT W30eXaTh MaMbHEHINNX ITOCIENCTBUN
CIICYIOIIHE
YTO JeNaeT aJanTalui0 BaKHEHIIeH

M3MEHEHUS
JIECSITHIICTUH,
3a/1a4ucii, 0COOCHHO ISl pearupOBaHuUs Ha KPATKOCPOUYHBIC
KJimMara

KJIuMara B HCCKOJIBKO

nocueacTsusa. HecMsardeHHOe HU3MEHEHHE

B JIOJITOCPOYHOW TMEpCIIEKTHBE, BEPOSITHO, MOIVIO OBl
MIPEBBICUTH CIIOCOOHOCTh K aJalTallii €CTECTBEHHBIX,
YHpaBIIEMBIX U 9esoBedecknx cuctem [20.7].

OTO mOACKa3BIBaeT MEICIE O ToOpTderne wim Habope
CTpareruii, KOTOPHIil BKIIOYAET CMATYEHHE TTOCIIEC/ICTBUH,
aJIanTaIuio, pasButue (s
yCUIJICHHS KaK aanTalliH, TaK ¥ CMSTYeHHs TIOCJICICTBHH )
uucciaenoBanus (B 001aCcTH KIMMAaTOJIOTHH, TOCIIEACTBHH,
noptdensix
Mora Obl COYETaThCsl MONUTHKA C OCHOBAaHHBIMH Ha
CTHUMYJIMPOBAHUM TIOJXOAMH M JICHCTBHSIMH Ha BCEX
YPOBHSIX — OT OTAEJIBHBIX I'PXIAH J0 HAIIMOHAIBHBIX
MIPABUTENILCTB M MEXKIYHApOIHbIX opraHm3anuil [18.1,
18.5].

HAyYHO-TCXHUYCCKOC

ajanTalMd W CMsATYeHHus). B Takux

Ot JeicTBUS BKJIFOUAIOT TCXHUYCCKUC,
WHCTUTYIINOHAJIbHBIC u IOBCACHYCCKNEC MEPHI,
BBC/ICHUC B ,E[CI>'ICTBPI€ OKOHOMHWYECCKHUX U ITOJITUTUYCCKHUX
HUHCTPYMCHTOB JUIIsL CTUMYJIMPOBAHHA  pe€ajin3alnu
a TaKXC HCCICIOBaHUsI U pa3p360TKI/I

JUIA COKpal€HUus HCONPEACICHHOCTU W TOBBINICHUSA

9THUX MCD,

3¢ GeKTUBHOCTH U JeiicTBeHHOCTH 3THX Mep [18.4.1,
18.4.2]. B peamm3anuu 53TUX JEHCTBHH YYacTBYIOT
pa3nuuHbBle  CyOBEKTHI, JEHCTBYIOUIIHE B
pasHbIX TPOCTPAHCTBEHHBIX W HMHCTHTYIIHOHAJIBHBIX
Macmrabax. CMsrdyeHue TIOCJIEICTBUH  OXBaThIBACT,
IJJaBHBIM 00pa3oM, Takue CEKTOpa, KakK 3HEepreTHKa,

MHOT'HEC

TPAHCIOPT, MPOMBIIIIEHHOCTD, JKUIMILIHOE XO3sMCTBO,
JIECHOE XO3SHCTBO M CEIBCKOE XO3SHCTBO, a CyOBEKTHI,
3aJIcICTBOBAaHHBIC B MIPEJCTABISAIOT
LWIUPOKUNA  Kpyr BKJTIOYAst
CEIIbCKOE X035IICTBO, TYPU3M U OTABIX, 3IPAaBOOXPaHEHHE,

aJanTaImm,
OTpacClIeBbIX HHTEPECOB,
BOIOCHAO)KCHME, YIpPAaBICHHE OCPEroBOd  IMOJIOCOH,
TPagoCTPOUTETHCTBO "

nesTebHOCTh [18.5, 18.6].

MIPUPOAOOXPAHUTEIBHYIO

EnvHCTBeHHBIH — ITyTH CIOCOOHOCTE K
azanTai — 00ECIICYNTh YYeT MOCIEACTBUN N3MCHEHUS
KJIMMaTa B IUIaHUpOBaHUU pa3BuTus [18.7], Hampumep,

TOCPpEACTBOM:

IIOBBICUTH

- BKJIIOYCHUA MEP 110 afarnTalvu B IUIAHUPOBAHHUC

3C€MIJICTIOJIB30BaHUA u TIIPOEKTUPOBAHNE

uHppacTpykTypsI [17.2];

- BKJIIOYCHHUS Mep 10 CHIDKCHHIO YS3BUMOCTH B
CYIISCTBYIOIIIME  CTPATETMH  YMCHBILICHHS  PHUCKA
karactpod [17.2, 20.8].

PeweHns o6 agantauum v CMArYeHUN NocnencTBun
MPUHNMAIOTCA HAa CaMbIX Pa3HbIX YPOBHAX.

Ot YPOBHH BKIHOYAKOT OTACIBHBIC ,I[OMOXO3$[I>’ICTB3 n
(bepMepOB, YaCTHBIC (1)I/IpMI)I 1 HAlTMOHAJIBHBIC IIJIAHOBBIC

95



96

TexHnyeckoe pestome

BeoMcTBa. J((EKTHBHOC CMATUYCHHE IOCIICACTBUI
TpeOyeT ydacTHs IeNOr0 psa OCHOBHBIX HMCTOYHUKOB
BEIOPOCOB MMapHUKOBHIX T'a30B B TII0OATBHOM MactiTade,
TOTa KaK ajanTaIiys OOJbIIeH YacThI0 OCYIIECTBISIETCS
HA MECTHOM U HAIMOHAIBHOM YPOBHSX. BBIrombt
CMSITYEHHS] TIOCJIE/ICTBUI HOCST TNIOOANBHBIM XapakTep,
a 3arparbl Ha HETO0 W JOMOJJHHUTEIBHBIC IMPEUMYHICCTBA
BO3HHKAIOT JIOKAJBHO. B ciydae amanTanuu W 3aTpaTl,
Y BBITOJBI BO3HHUKAIOT B OCHOBHOM JIOKaidbHO [18.1.1,
18.4.2]. Kaxk MOCIEICTBUN
B OCHOBHOM OCYIIECTBISIETCSI 10 MEKIYyHapOJHBIM
COIVIAIICHUSM W BBITEKAIOIICH W3 HUX HAlMOHAJILHOM
MOJIMTHKH, TOTMAa KakK ajanTtanus OONbIIeH YacThio
3aBHCUT OT YaCTHBIX JIEHCTBHH 3aTPOHYTHIX CYOBEKTOB
U OOIIECTBEHHBIX MEPOTPHUIATHH OOIINH, 3aTPOHYTHIX
n3meHeHnueM kimmara [18.1.1, 18.6.1].

CICACTBUEC, CMATYCHUC

B3anmocBA3M MexAy agantauuen u cMArYeHvem
NOCNeACTBMIA  MOTYT CyLIeCTBOBaTb Ha KaXAom
YPOBHE NPUHATUSA peLUeHniA.

ApnanTaioHHBIE  EHCTBHA MOTYT HMeTh (JacTo
HeTMpeIHaAMEPEHHbIC) [TOJIOYKUTENBHBIE WA
oTpulareNipHple  cMsrdamone  3(GGexTs,  Toraa

KaK JICHCTBHSI TIO0 CMSATYCHUIO MOTYT HMETh (TOXKE
4acTO  HEMpPEIHAMCPCHHBIC)  IMOJIOKHUTCIBHBIC — HITU
oTpHLaTeabHbIcaganTanuonssiedhdextri[ 18.4.2,18.5.2].
[Tpumepom aganTannoHHOTo JeHCTBHS C OTPULATEIbHBIM
cMmsTygaromuM 3¢ dexrom
KOH/IMIIMOHUPOBAHUSI BO3yXa (€CITH TPEOyeMy0 SHEPTHIO
JTACT WCKOMAaeMOEe TOILTUBO). [IpuMepoM cMSrdaromiero
JICHCTBUS C MOJIOKUTEIBHBIM aIalTAIIMOHHBIM 3 dexrom
MOXET OBITh OOJECCHHE ACrPaMpPOBAaHHBIX CKIOHOB
XOJMOB, 4YTO HE TOJIbKO O0ECIHeYMBaeT IOINIOLICHUE
yriepoia, HO M KOHTpOIUpyeT sposuto mouB. Cpenu
JIPYTHX IPUMEPOB TAKOT0 CHHEPTU3Ma MEK/Ty aJlarTarueit
U CMATYCHHEM TIIOCICACTBUHA —  AICKTpU(UKAIISL
CCIbCKOW MECTHOCTH C TIOMOIIBIO BO30OHOBIISIEMBIX
HCTOYHUKOB 3HEPTHH, IOCaJKa JICPEBLEB B ropoaax C
Henpto cmsirdeHust dddexra ocrpoBa Terwia, pa3BUTHE
cucteM arponecoBozcTsa [18.5.2].

ABIISICTCA  HWCIIOJIB30BAHHE

AHanu3 B3auMMoOCBsi3ell MeXAy apjantauuen u
CMArYeHNeM nOC/IeACTBUI MOXET BbIABUTbL MyTH
copencTBuA 3ppeKTUBHOMY OCYLLECTB/IEHUIO Mep No
aganTauum n CMAr4YeHuto.

ajanTanuen
MOBBICUTH

JlocTmxenue
U CMATYECHUEM

CHUHEpru3Ma
MOCIEICTBUN
9KOHOMHUYECKYI0 I(GPEKTUBHOCTh OSTHX JCHCTBUI
chenarh uX 0ojee MPUBJICKATCIEHBIMU JUIS BEPOSTHBIX
WHBECTOPOB U JPYTUX OTBCTCTBEHHBIX JHUI[ (CM. TaOII.
TS.7). BMecte ¢ TeM, CHHEPTU3M He JaeT TapaHTHH TOTO,

MEXTY
MOXET

YTO IIPH MOTBITKAX YMEHBIINTh PUCKH M3MEHEHUSI KIIUMaTa
PECYPCHl  MCTIONB3YIOTCS 3¢ EeKTHBHBIM
obpaszom. Kpome Toro, ecim INOCTHXKEHHE CHHEpPru3Ma
CTaHOBUTCSI JIOMMUHUPYIOIIUM KPUTEPUEM MPUHATHUSL
peLIeHUs, TO BaXKHbIE NEHCTBHs 03 CHHEPreTHYECKHX
3¢ pekToB MOKHO mpocMoTpeTh [18.6.1]. BosmoxkHOCTH
CHHEpru3Ma CYIIECTBYIOT B HEKOTOPBIX CEKTOpax
(HanpuMep, B CEIIBCKOM  XO3SIHCTBE, JIECOBOJCTBE,
CTPOUTEIBCTBE U TOPOICKOH HHQPACTPYKType), HO BO
MHOTHX JAPYIMX YyBCTBUTENBHBIX K KIMMATy CEKTOPax
OHM JOBONBHO orpaHmdeHsl [18.5.2]. OrcyrcTBUE
KOHIICTITYaJIbHOM W OMITUPUYECKOH HH(pOpMALUK, B
KOTOpOI#i OyJIeT IIPsIMO yYTEeHA U aJlanTanus, U CMATICHUE
MOCIEACTBUH, 3aTPyAHSIOMNX ONEHKY HOTPeOHOCTH B
KJIMMaTHYECKOM MOJMTHKE M IOTEHIMAIA CHHEpIu3Ma B
Heii [18.7].

Hauboiee

Pemennst o0 KoMmpoMuccax MeEXIY HEMEIJICHHBIMH
JIOKAJIM30BAHHBIMU BBII'OJAMU OT aJanTaluu u 60Hee
JOJITOCPOYHBIMH  IJIOOANBHBIMH BBITOAAMH  CMSTYCHUS
MTOCTIEICTBUH TOTpeOoBamy ObI MHPOPMAITIH O 3aTpaTax
M BBITOJaX 3THX JCHCTBUI BO BpEMEHHOM Macitade.

Hampumep, BakHBI BONpPOC 3aKiIroyalics B OBl B
CJICIYIOIIEM: TIO3BOJIVIIM JTU ObI HHBECTHIINH B aJAMITAIHEO
BBIMTPATh BpeMsl JUIsI CMATYCHUS WM HeT? [obanbHbIE
KOMIUTIEKCHBIE MOJIENTN OIICHKH NAI0T MPUOTU3UTEIHHBIC
OIIGHKHA COOTBETCTBYIOMIMX 3aTpaT M BBITOI HAa OUYCHBb
00001IeHHBIX ypOBHAX. CI0KHOCTH B3aUMOCBSI3eH MEXKTY
ajanTanueldl U CMSTYCHUEM CTAHOBHTCS OYCBHIIHOW Ha
Oosee IeTaIbHBIX AHATUTHYCCKUX UAMILUIEMEHTAIIMOHHBIX
ypoBHsx [18.4.2]. Dta CIOXHOCTH, B TOM 4HCIE TO,
9TO ajanTals W CMITYCHHE [EHCTBYIOT B Ppa3HBIX
MIPOCTPAaHCTBEHHBIX, BPEMEHHBIX U MHCTUTYIIHOHAIBHBIX
MaciTadax v MpeoiIaraloT y9acTHE Pa3HBIX CYOBEKTOB,
KOTOPBIC UMCIOT pa3HbIC HHTEPECHI ¥ Pa3HBIC YOCIKICHUS,
CHUCTeMBbl ~ IIEHHOCTEH ©  TMpaBa COOCTBEHHOCTH,
co3maeT mpoOieMy [Uis TPAKTHUCCKOM —pean3aluu
KOMIIPOMHCCOB 3a TIpe/ieIaMi JIOKaJIbHOTro MacmTaba. B
YaCTHOCTH, MPOOIEMATHIHON SBIACTCS «ONTHMAJbHAsS
CMEChY aJlaNTalli U CMATYCHHS, IIOCKOIBKY OHAa OOBIYHO
MPEIIOJIATACT, YTO JUIS IalTAIN | CMITYCHUS HMECTCS
OIO/DKET C HYJICBOW CyMMOW ¥ 4YTO OBLIO OBl BO3MOKHO
MIPEIYCMOTPETh
ceifuac m B OymymieM 3aTpOHET M3MEHEHHE KJIMMara, B
I00aIFHOM COBOKYITHOM ITOKa3aTejie OJaroCOCTOSHUS
[18.4.2, 18.6.1].

OTACJIBbHBIC HHTEPECHI BCECX, KOT'O

Cnoco6HOCTb Nogeln K aganTauum 1 CNoco6HOCTb X
K CMAryeHMIo onpenenAarTca CXOXNMU Ha60pamm
dakTopoB.

Ot (haKkTOPHI MPEACTABIAIOT 0000IIEHHYIO CITOCOOHOCTh
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K pearupoBaHUIO, KOTOpask MOXKET ObITh MOOMIN30BaHA
B peanusanuy JuOO0 ajanTanuM, MO0 CMATYCHUS.
Croco0HOCTF K pEearupoBaHUIO, B CBOIO OYepels,
3aBHCUT OT IIyTH OOIICCTBEHHOTo pa3BuTHs. [lodTOMY
YAydlIeHHEe CHOCOOHOCTH OOIIECTBa K pearnpoBaHUIO
IyTeM yCTOHYMBOTO Pa3BUTHsI — €AMHCTBEHHBIH CIIOCO0
COIeHMCTBHUS KaK alanTaluu, Tak 1 cMardesuo [ 18.3]. Oto
crocobcTBoBano ObI PPEeKTUBHON peann3anuu 000ux
BapHaHTOB, a TAKXe MX KOMIUIEKCHOMY BKIIOUYCHHIO B
oTpacieBoe IUIaHUPOBaHKE W pa3BuTHe. Ecii mommruka
B OTHOUICHHUHM KJIMMara M YCTOWYHBOE Pa3BUTHE JJOJDKHEI
Ppea30BBIBATHCS KOMITJIEKCHO, TO BYKHO OY/IET HE IIPOCTO
OILICHUTHb KOHKPCTHBIC MMOJIUTHYCCKUC BapHUaHTBI, KOTOPBIC
MOIJIM OBbI 00ECIIEUNTh JOCTI)KEHHE O0eHX Ieei, HO U
HCCIIEIOBATh OTIPENENonIie (PaKTOpsl CIIOCOOHOCTH K
pearupoBaHUIO, KOTOPBIE JIE)KAT B OCHOBE 3THX BAPHAHTOB,
Oyllyun CBS3aHHBIMH C OCHOBOIIOJIATAIOIIUMHU ITYTSIMU
COLMAIbHO-9KOHOMUYECKOTO U TEXHHYECKOTO Pa3BHUTHS
[18.3,18.6.3].

TS.5.3  OcHOBHble YA3BUMOCTN

OCHOBHbIe YyA3BMMOCTM 0O6Hapy»K1BaloTCA BO MHOTMX
CoOUManbHbIX, 3KOHOMUYECKUX, OMONMOrMYeckux wu
reopusnyeckmx cucTtemax.

VA3BUMOCTh K H3MEHEHHIO KJIMMaTa — 3TO CTEIeHb,
B KOTOpOH
CONMATHHO-IKOHOMHUYECKHE CHCTEMBI BOCIIPHUMYHBEI K
HEeOJTarONpPUATHBIM MOCIEICTBUS W3MEHEHHUS KIMMaTa U
HE MOTYT CHPABJIATHCS C ITUMU MTOCIEACTBUAME. TepMuH
«ySI3BUMOCTB» MOXKET IOITOMY OTHOCHTBHCS K Camoi
YSI3BUMOM cUcTeMe (HampuMep, K HH3MCHHBIM O0CTPOBaM
UM TPUOPEXKHBIM TOPOAaM), K MOCIEACTBUIO JJISl dTOU
CHCTEMBI (HarpuMep, K 3aTOTUICHUIO TPHOPEKHBIX TOPOIOB
1 CeIbCKOXO3SHCTBEHHBIX 3€MEINb MO0 K BBHIHYKIICHHOMH
MUTpAlli¥) WX K MEXaHW3MY, BBI3BIBAIOIIEMY OSTH
MOCIeACTBUS  (HampuMep, K  pacmagy — 3amagHo-
AHTapKTHYECKOro JenoBoro Imurta). Ha ocHoBaHuu
psaa KpUTEpHEB, M3IOKCHHBIX B JUTeparype (MOpsSaoK
BEJIMYUHBI, CPOKH, CTOMKOCTH/00paTUMOCTD, MOTEHITHAT
ajlanTaly, PaclpeIeINTeIbHbIC aCIIeKTHI, BEPOSTHOCTh
U «BWXKHOCTHY» TIOCICACTBUN), HEKOTOPBIE W3 JTHX
YSI3BUMOCTEH MOTYT OBITh ONIPE/ICIICHBI KaK «OCHOBHBICY.
OCHOBHBIC MOCJICAICTBUS U PE3YJIBTUPYIOIINE OCHOBHBIC
yf{3BI/IMOCTI/I O6Hapy)KI/IBa}OTCH BO MHOT'HMX COIIMAJIbHBIX,
SKOHOMHYECKHUX, OWONOTHYECKHX U T'eO(PU3NICCKUX
cucremax [19.1.1].

reopuznueckre, OHONOTHYECKHE U

BrisBiienue INOTCHIMAJIBHBIX OCHOBHBIX yHBBHMOCTeﬁ
MpU3BaHO JaTb JIMLAaM,
OpPHUCHTHUD [JId OIPCACIICHUSA ypOBHeﬁ n TCMIIOB
U3MCHCHUA KJIMMara, KOTOPOE€ MOXKET OBITh CBSI3aHO C

NpUHUMAIOIIUM  PCUICHUA,

«OTIAaCHBIM aHTPOTOTECHHBIM BMeIaresscTBoM» (OAB) B
KJIMMaTHYECKYI0 CUCTEMY, KaK 3TO OIIPEIETICHO B CTaThe 2
PKUK OOH (Pamounoii kouBernuu OOH 006 uzmeneHnu
knumara) [B19.1]. B xoneunom urore onpenenenne OAB
HE MOJKET OCHOBBIBATHCSI HAa OJHHMX TOJBKO HAYYHBIX
apryMeHTax, a YYUTBIBACT M JpPyrHe€ TOYKH 3PEHUS,
CTpOSILIMECS] Ha COCTOSSHUM HayyHbIX 3HaHuil [19.1.1].
B tabn. TS.8 mpexacTaBieH WLIIOCTPATUBHBIN MepedeHb
M30paHHBIX OCHOBHBIX YSI3BUMOCTEH.

OcHOBHBIE OBITh
CHUCTEMHBIMHU TIOPOTOBBIMH YPOBHSIMH, IJIe HEJIMHEHHbIC
[POILIECCHl  BBIHYXJIAIOT CHUCTEMY [EPEMEeIIaThCs U3
OTHOTO CYIIECTBCHHOTO COCTOSHUS B Jpyroe (Kak,

HalpuMmep, THInOTETHYCCKOC PC3KOC M3MEHCHUC CE30Ha

YA3BUMOCTH  MOTYT CBsA3aHbl C

noxae B Asuu, pacnan 3anagHo-AHTapKTHYECKOTO
JIEZIOBOTO IITUTA UITU TIOJIOKUTEIHHBIE 00OPATHBIE CBS3H OT
9KOCHCTEM, TPEBPAIIAIONIIXCS U3 TOTTIOTHTESI BUCTOUHIK
yIIeKHCIoro Tasa). Jlpyrme OCHOBHEIC YS3BUMOCTHU
MOTYT OBITH CBSI3aHBI C «HOPMATHBHBIMH TOPOTOBBIMHU
ONpe/CNICHHBIMU  3aWHTEPECOBAHHBIMU
CTOPOHAMM WJIM JIMIIAMH, NPUHUMAIONIMMH PEHICHUS

YPOBHSIMI»,

(HampuMep, JKUTEIM HU3MEHHBIX MPUOPEKHBIX PaHOHOB
OoJplIe HE CYUTAIOT IMOPSJOK BEIWYUHBI ITOBBILICHHS
YpOBHS MOps ipuemiieMbiM) [19.1.2].

lMoBblweHne YPOBHA N3MeHeHNA KinmaTta npusegert
K nocneacTtenAam, CBA3aHHbIM C yBeJIMYeHnemMm 4ncia
OCHOBHDbIX yﬂssmmoaeﬁ, a HeKOoTopbleé OCHOBHbIe
YA3BUMOCTU CBA3aHbI C HaﬁﬂlOﬂaeMblM N3MeHeHnem
Knnumarta.

HaOmromaemoe w3Menenme ximMara po 2006 rtoma
aCCOLIMMPOBAIIU C HEKOTOPBIMU MTOCJIEICTBUSIMU, KOTOPBIE
MOTYT OBITH CBSI3aHBI C OCHOBHBIMH YSI3BUMOCTSIMHU.
Cpenu HUX — pOCT CMEPTHOCTH BO BPEMSI IKCTPEMAaIbHBIX
METEOPOJIOTUYECKUX SIBICHUH W  YBEITUYHUBAIOIINECS
TIpOoOIEMEI, MoITAaMBaHUEM
MEp3JIOTHI, OTCTYIUICHHEM JICIHUKOB W TIOBBIIICHUEM
ypoBHs Mopst [19.3.2,19.3.3,19.3.4, 19.3.5, 19.3.6].

CBS3aHHBIC C BCUHOU

V3menenne mio0anbHOW CpeAHeil TeMmeparypbl Ha
BequuuHy 10 2°C mo cpaBHEHHMIO ¢ ypoBHeM 1990-
2000 romoB ycyryomio Obl
YSI3BEMOCTH, TaKH€ KaK BbIIIETIEPEUNCICHHBIE (BBICOKAs
CTETICHb JIOCTOBEPHOCTH), M BBI3BAJIO ObI IpyTHE, KaK TO
CHIDKEHHE ITPOJIOBOJIBCTBEHHOM 0€30MacHOCTH BO MHOTHX
HU3KOIIUPOTHBIX  TOCYIapCTBaX  (CpenmHsisl  CTereHb
JIOCTOBEPHOCTH). B TO e BpeMs HEKOTOphIE CHCTEMBI,

HBIHCHIHHUEC OCHOBHBIC

HarmpuMmep, mIo0allbHas TMPOJYKTUBHOCTh  CEJIBCKOTO
XO3SIMCTBA HA CPEIHUX W BBICOKMX IIMPOTAX, MOIVIN OBI
MOJYYUTh TONB3y (CpemHsiA CTENEeHb JOCTOBEPHOCTH)

[19.3.1,19.3.2,19.3.3].
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no6anbHble coynanbHble CcMCTEMbI
lponoBonbCTBeHHble  Pacnpeseneue,

pecypcbl nopAnoK
BENIMYMHDI

(oBOKyMHble MopAgok

PbIHOYHbIE BENUUNHDI,

nocneAcTBIA U pacnpegenenue

pacnpefeneHve

PervoHanbHble cucrembl

Manble octpoBa HeobpatumocTb,
nopAnoK
BENUUNHDI,
pacnpegenenue,
HU3KaA
CnocobHOCTb K
ajiantawum

KopeHHble, 6egHble  HeobpatumocTb,

WM N30NMPOBaHHbIE  pacnpefenexme,

000LL|eCTBa CPOKM, HU3Kas
CMOCoOHOCTb K
ajanTauum

[mo6anbHblie 6uoNOrNyecKue CcMcTemMbl

3eMHble skocuctembl  HeobpatumocTb,

1 bropasHoobpasve  nopAadok
BEJUUMHbI,
HU3Kas
CMocoOHOCTb
K afantaum,
CTOMKOCTb, TEMN
N3MEHEHNS,
(TeneHb
J0CTOBEPHOCTH

Mopckue 3kocuctembl  HeobpatumocTb,

nbropasHoobpasne  nopAadok
BENUUNHDI,
HI3KaA
CnocobHOCTb
K ajantauuu,
CTOMKOCTb, TEMN
U3MeHeHuA,
cTeneHb
A0CTOBEPHOCTY

MoBbiweHue rnobanbHoi cpefHeli TemnepaTypbl No cpaBHeHnto ¢ 1990 T.

Mapaet MPOAYKTUBHOCTb HEKOTOPbIX 3€PHOBbLIX Mapaer NPOAYKTUBHOCTb

B HU3KMX LWMpoTaX ** 3epHOBbIX B

PacTeT npopyKTUBHOCTb HEKOTOPbIX 3ePHOBBIX  HEKOTOPbIX CPefHe- 1

B CPeHUX 1 BbICOKMX LUMpOTax ** BbICOKOLLMPOTHbIX
peruoHax **

[no6anbHblil noTeHumMan
Npou3BOACTBA NOBBILLAETCA
npu6n. no 3°C, a Bbile 31010

YPOBHA CHIKaeTcA * a
YucTble BbIrofbl BO MHOTUX Bbiroabl ymeHbLLatoTCA, a 3aTpaThbl pacTyT.
BbICOKUX LUMPOTAX; UMCTble YucTble rnobanbHbie 3atpatbl * b
3aTpaThl BO MHOTUX HU3KMX
wmpotax * b

YcuneHue 3atonnexna 6eperos 1 yennueHie yuiepba ana nHHpacTpykTypbl n3-3a
MOBbILLEHUA YPOBHA MOpA **

Hekotopble  /13MeHeHMe KnuMaTa 1 NoBbILLEHMe YPOBHA MOPA COYETaeTCA C ApYrumi
coobuiectBa  cTpeccamn **. (0061LeCTBA B HIU3MEHHBIX NPUOPEXHDIX U 3aCYLLAUBbIX

yxKe paiioHax HaxoAATCA B 0060/ omacHocTh ** d
nopaxeHbl
*%
C
MHorue Pactet puck BbiMupaxua 20- 3HauuTenbHoe BbIMUpaHue
akocuctembl  30% BupoB * 10 BCeMY 3eMHOMY LIapy
yxe *%
nopaXeHbl

*¥¥%

3emHad 61uocdepa npeBpaLLaeTca B UMCTbIi

UCTOYHMK yrnepoga **
Ycunenne bonb- [loBce-
obecupe- LIKHCTBO MeCTHas
YnBaHuA Kopannos rnbenb
KopannoB **  obec- Kopannos **
LiBeyeHo **
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MoBbiLeHue MobanbHOI CpesHeil TemnepaTypbl no cpaBHeHuio ¢ 1990 T.

1°C 2°C 3°C 4°C 5°

feopusnyeckue cuctembl
[peHnanackuii lMopagok Jlokanu3oBaHHaA Hen36eXxHoCTb Lnpoko [Toytn ToTanbHaA
NefoBbIi WUT BENNYMNHDI, Aernaumauma (yxe pacnpocTpaHeHHol ** Jernauuauua ** e

HeobpaTMmMocTb,  HabnioaeTca U3-3a WIN NOYTY TOTaNbHON

Hu3KaA NOKaNbHOro NoTen/IeHuA), AernAumaLm, noBbiLleHne

CnocobHOCTb cTeneHb byaeT pacTu ¢ yPOBHA MopA' Ha 2-7 M 3a

K ajantauuu, Temneparypoii *** e CTONeTUA U ThicAveneTna * e

(TeneHb

[0CTOBEPHOCTH
MepuaunoHanbHaa Mopanok Takue n3meHeHns, Kak 3HauuTenbHoe ocnabnenme **, HensbexHoctb MacwitabHoro
0MpOKNAbIBaloLLaA BENNYMHbI, pervoHanbHoe ocnabnexue 11 CTOMKOTO U3MEHeHWS, BK/0Yas BO3MOXKHOE NOX0N0faHue
LMpKynALNA CTOIKOCTb, (ye HabnoaeTca, Ho TpeHAa B CeBEPHDIX BbICOKOLLMPOTHbIX paiioHax B6nu3u [pexnaHamn

pacnpepenenve,  He BblaBneHo) f 11 CeBepO-3anaiHoil EBpOMbI «, CUbHO 3aBICUT OT TEMMOB

CPOKM, 3MEHEHMA KNnMara.

CNoCoBHOCTH

K agantauum,

(TeneHb

J0CTOBEPHOCTM
PucKM BHELLHKX ABNEHUI
(una Tponnyeckmx Mopanok YBenuuenue uncna bypb [JlanbHeiiluee ycunenme TPONMYECKIX LIMKNOHOB */**
LIMKNOHOB BE/INUMHDI, CPOKY, ~ KaTeropuid 4-5 */*¥,

pacnpefeneHve  MOCNEACTBIAA KOTOPbIX
yCyryonaloTCA NoBbILLEHUEM
yPOBHA Mop#

3acyxa Mopagok 3acyxa yxe ycunusaetca * g JKcTpemanbHas 3acyxa pacumpaetca ¢ 1% fo 30%
BEJNYNHDI, CPOKM  YBEINUEHNe YacToTbl M Cunlbl  MNOLLazM CyLuy (cueHapuii A2) * i
3aCyxu B cpepHewnpotHblx  CpefHelmMpoTHbIe perioHbl 3aTPOHYTbI MUrpaLnel K
KOHTUHEHTa/bHbIX paiioHax  Moncam
**h (Cepbe3Ho 3aTPOHYThI KOJbLIEBbIE PeXUMbl ** j

1 Batom AnanasoHe O6'bEFLI/IHeHbI pe3ynbraTbl MOAETNPOBAHUA N aHann3a najaeokIMMaTnyeCcknX JaHHbIX.

Ta6n. TS.8. Tabnuua n36paHHbIX OCHOBHbIX YsA3BUMOCTeN. [lnana3oH — OT YsA3BMMOCTEN, CBA3AHHbIX C OOLIECTBEHHbIMU CUCTEMAMW, At KOTOPbIX
noTeHuMan aganTauny HavbonbLNiA, A0 YA3BMMOCTEN, CBA3AHHbIX C BMOGU3NUECKNMU CUCTEMaMV, KOTOPble, BEPOATHO, NMEIOT HaMMEHbLUYIO
CNoCco6HOCTL K aganTauuu. MoTeHuman aganTtauuy K OCHOBHbIM YA3BUMOCTAM, BbI3BaHHbBIM SKCTPEMasbHbIMU ABNEHNAMU, CBA3AH C 3aTPOHYTbIMU
cmctemMamu, 60MbLIMHCTBO KOTOPbIX — COLMaibHO-9KOHOMUMYecKme. MpeactaBneHa nHpopmauma (tam, rae oHa ecTb) O TOM, Kak NocneacTsua
MOTYT VM3MeHATbCA Npu Gonee 3HaunMTENbHOM MOBbIWEHUN rnobanbHoln cpefiHein Temnepatypbl (TCT). Bce 3HauyeHna nosbiwenua MCT paHbl
Mo OTHOLUEHUIO NPUGNN3UTENBHO K 1990 rogy. bONbLUMHCTBO NOCNEACTBU — Pe3yNbTaT M3MEHEeHUI KMMaTa, Moroabl U (Unm) ypoBHA Mops, a
He TONbKO TemnepaTtypbl. Bo MHOrMX cnyyasax nocnefcTBUA M3MEHEHUA KMMaTa He3HauyuTenbHbl AU SOMOMHAIT Apyrue CylecTBylowme u,
BO3MOXHO, yCUNMBatoLWmecs cTpeccol. Kputepun oCHOBHbIX yA3BMMOCTEN AaHbl B pasgene TS 5.3. MNonHas undopmaums nprsegeHa B rnase 19.
0O603HauYeHNA cTeneHel AOCTOBEPHOCTY: **¥* oueHb BbICOKas, ** BblCOKas, * cpefHss, « H13Kas. ICTOUHMKIM ANa neBol KONOHKK - T19.1. ACTOUHKKK
[1A NpaBon KONOHKM - T19.1, a Takxke Tabnuubl TS.3 1 TS.4, 3a ucknoueHnem: a: 5.4.2, 5.6; b: 20.6,20.7;c: 1.3,11.4.8,14.2.3,15.4.5;d:3.4,6.4,11.4; e:
19.3.5,T19.1;f: 19.3.5, 12.6; g: 1.3.2, 1.3.3,T19.1; h: WGI 10.3.6.1; i: WGI AR4 10.3.6.1; j: WGI AR4 10.3.5.6.

W3menenune TiobanbHOM cpenHelt Temeparypsl Ha 2-4°C
Mo cpaBHEHHUIO ¢ ypoBHeM 1990-2000 romoB mpuBeno ObI
K YBEIHUYCHHUIO YHCIa OCHOBHBIX TOCJTCACTBHI BO BCEX

M3menenne 1mo0anbHON CpemHEed Temmeparypbl Oonee
gem Ha 4°C 1o cpaBHeHHIo ¢ ypoBHeM 1990-2000 romos
[IPUBEIIO ObI K CEPbE3HOMY YCHIICHHIO Y3BUMOCTH (O4EHb
BBICOKAsl CTEINECHB JIOCTOBEPHOCTH), KOTOPOE MPEBLICHIIO
Obl CIIOCOOHOCTh MHOTHX CHCTEM K ajanTtanuu (O4eHb
BBICOKAsI CTETIeHb JOCTOBepHOCTH) [19.3.1].

MacmTabax (BBICOKas CTEICHb TOCTOBCPHOCTH), TAKHX
KaK TOBCEMECTHasi MoTepss OMopa3sHooOpasus, MajcHUE
100aNbHOM TPOIYKTUBHOCTH CEIBCKOTO XO3SHUCTBA U
Hens0eXHasi TOBCEeMECTHas AeTsuaIys [ peHIanickoro

(BbICOKast ~ CTENEHb JIOCTOBEPHOCTH) U  3amajHo- Peruonsl, y)xe HaXOASIIUECs B CHJIBHON OMAacCHOCTH H3-
AHTapKTHYECKOTO (CpenHssl CTeNeHb JOCTOBEPHOCTH) 3a HabIroAaeMoil M3MEHYNBOCTH U MU3MEHEHHs KiIMMara,
nenoBbIx muToB [19.3.1, 19.3.4, 19.3.5]. Ooimee BEpOSTHO TOABEPTHYTCS HEOIArONpHATHOMY

99



TexHnyeckoe pestome

100

BO3JCHCTBHIO B OmkaiiiieM OyaymieM BCJIEICTBUE
IMPpOCHNPYEMBIX W3MEHEHUH KiIumara | YBECJINYCHUA
CHITBI ¥ (MJTH) YacTOTHI U O€3 TOTO yKe pa3pyIIUTEIbHBIX
IKCTpeManbHBIX siBneHnit [19.3.6, 19.4.1].

«MoBogbl ANA 6ecnoKoncTBa», onpepeneHHble B
TpeTbein oueHKe, OCTaloTCA KNU3HECTOMKON OCHOBOWN
ONA  pacCMOTPEHMA  OCHOBHbIX  YA3BUMOCTEN.
HepaBHne wuccnepoBaHus no3Bonunaum OGHOBUTH
HeKoTopble 13 BbiIBOAOB TpeTbel oLeHKN.

YHukanoHoele u HaXOBHu{ueCﬂ
uc4yesHoeeHUA cucmemebl

nod yzposol

Ecte HOBble u HamHOro Ooiee
CBUJIETENBCTBA HeOJIaronpusTHBIX
HaOJNIOIaeMOT0  M3MEHEHHUs KJIuMaTa,
MIPOU3OIUIN B Ps/I€ YHUKAIBHBIX M HAXOAAILIUXCS IOA
yrpo3oil ncye3HoBeHHs! cucteM. [loBplcuiach CTENEHb
YTO TOBBIMICHHE TIIOOAIHLHOM

yOenuTeNnbHbIC
MOCJIEICTBUI
KOTOpBIE  yKE

JIOCTOBEPHOCTH  TOTO,
Temneparypel Ha 1-2°C 1O CpaBHEHHIO C YpPOBHEM
1990 roma co3maeT 3HAYUTENBHBIE PUCKU JUIS MHOIHX
BBILICYITOMSIHYTBIX CHCTEM, BKIIIOUAsl «TOPSIYME TOUKUY
O6uopaznoobpazus [19.3.7].

3Kcmpemaanble fAesieHuAa

Ectep HOBBIE cBHaeTenbCTBA TOTO, YTO HaOmomaeMoe
N3MCHEHHE KJIMMara, BEpPOSITHO, YK€ MOBBICHIIO PHCK
OIIPE/ICTICHHBIX JKCTPEMaJbHBIX SIBICHHH, TaKUX Kak
BOJTHBI TETIIA, 1 CKOPEE BEPOATHO, YEM HET, UTO TOTEILICHUE
CHOCOOCTBOBAIO YCHJICHHIO HEKOTOPBIX TPOIMUYECKUX
IIUKJIOHOB,  TIPUYEM  ypOBEHb  HEOMArONpHUSTHBIX
MOCJIEACTBUH PACTET IO MEPE MOBBIMICHHUS TEMIIEPATYPBI
[19.3.7].

PacnpedeneHue nocnedcmeaulii

Bce eme cymiecTByeT BBICOKasi CTENEHb JOCTOBEPHOCTH
TOTO, YTO paclpeleNeHHe TIOCIEACTBUNA W3MEHEHHUS
KIuMarta OyIeT HepaBHOMEPHBIM W UYTO, KaK MPaBUIIO,
HamOONpIINK  pUCK  OymeT  CymiecTBOBaTh I
HU3KOIIMPOTHBIX, MEHee Pa3BUTHIX pailoHOB. Bmecte ¢
TeM, IPOBEJICHHAs B MOCIeHee BpeMs paboTa 1mokasana,
YTO YSA3BUMOCTh K M3MEHEHHUIO KIMMara TakKe CHUIIbHO
pasHHUTCA B 3aBHCHMOCTH OT cTpaHbl. Kak ciencraue,
HEKOTOpbIe KaTeTOPHH HACEJCHHS B Pa3BUTHIX CTpPaHAX
TaK)Xe CUIIbHO ys3BUMBI [19.3.7].

CoeokynHble nocnedcmeus

EcTb psiicBUAETENBCTBTOTO, YTO IEPBOHAYATIbHBIC UUCTHIE
PBIHOYHBIC BBITOAbl OT MU3MEHCHUA KIMMara AJOCTUTHYT
MaKCUMyMa TIpH 0oJjiee HHM3KOM TOPSAKE BEIWYMHBI U
CKopee, ueM Ipeanoiaraioch B TpeTbell OLIeHKe, U 4To,
BEPOSTHO, yIepO Ipu O0Jree BEICOKOM ITOPSAKE BEITMUHHBI

M3MEHEHHsl TIOO0ANBHOW CpemHed Temmeparypsl OynmeT
Oomee Cepbe3HBIM, YeM TpeAroyarajiock B Tperseit
oleHke. VMi3mMeHeHue KmmaTa Moo Obl HeOIaronpusITHO
TIOBJIMSITH Ha COTHH MUJITHOHOB JIFOJIEH M3-32 OBBIICHHS
pHCKa 3aTOIJICHUs PUOPEKHBIX PaliOHOB, COKpAICHUS
BOJIOCHAOKEHMSI,
MOBBIIICHUSI PUCKA PACIPOCTPAHEHHs OOYCIOBICHHBIX
KkimMaToM Oonesneit [19.3.7].

TMOBBIIICHUA PpHUCKa HEAOCAAHUA U

KpynHomacuima6Heie oco6eHHOCMU

Co Bpemenu TpeTheil OIICHKH B JIUTEpaType MOSBUIUCH
0oJiee KOHKPETHBIC YKa3aHUsI HAa BO3MOKHBIC TIOPOTOBBIC
YPOBHHU YACTUYHOM WJIM ITIOYTH TOJHOM Acrisanuanun
I'penmanackoro u 3amagHO-AHTAPKTHYECKOTO JICTOBBIX
mmtoB. CyIIecTByeT CpemHssl CTEIEHb TOCTOBEPHOCTH
TOTO, 4YTO TPH TIOBBIIICHHH IJI00ANBHONH CpeaHen
temrieparypsl Ha 1-4°C (110 CpaBHEHHMIO C YPOBHEM
1990-2000 romoB) mpousonuia Obl 1O KpaiHel Mepe
YaCcTUYHAS ACTVISIIUAIUS [ PCHIAHICKOTO JICIOBOIO IIUTa
U, BO3MOXHO, 3amagHo-AHTapKTUYECKOTO JIEIOBOTO
IIMTa, YTO CIIOCOOCTBOBANIO OBl TOBBIMICHUIO YPOBHSI
Mopst Ha 4-6 M u 6oee [WGI AR4 6.4, 10.7.4.3, 10.7.4.4;
19.3.5.2].

TS.5.4 B3rnagbl Ha I3MeHeHue Knumarta u

yCTOMYMBOCTb

Byp,yu.;aﬂ YA3BUMOCTb 3aBUCUT He TOJIbKO OT
U3MeHeHUA KInMaTa, HO 1 OT NYyTU Pa3BUTUA.

BaxxHbIM 11aroMm Brepes co BpeMeHU TpeTheil OLeHKH
CTaJI0 TIPOBEJCHHE HCCIEIOBAHUI IMOCIENCTBUN psja
Pa3IUYHBIX Iy TeH pa3BUTHS C yUETOM HE TOJIBKO IPOEKIINIH
U3MEHEHHsl KIUMaTa, HO M TPOEKUUH COIMAIbHBIX
U HKOHOMUYECKMX W3MEHEHHH. BOoNbIIMHCTBO 3THX
UCCIIEIOBAHUN  OCHOBBIBAETCA HA  XapaKTEPUCTHKAX
HaceJeHUsl U YPOBHS J0X0J0B, B3sAThIX 3 CCB [2.4].

OTH  HCCIEeOBaHUS  TOKA3bIBAIOT, UYTO IPOEKLUHU
MOCITIEICTBUM M3MEHEHHs KIMMaTa MOTYT 3HAYMTEIHHO
BapbUPOBATHCS B 3aBUCMMOCTH OT ITPETIOIAraeMOro Iy TH
pasButus. Hapumep, 1o pasHbIM CIICHApUSIM MOTYT OBITh
OoJpIIe PA3TMYMS MEXTy PErHMOHAMH B UYHCICHHOCTH
HaCeJIeHUs], YPOBHIX JOXOAOB U HAyYHO-TEXHUUYECKOM
pa3BUTHM, KOTOpPBIE YAacTO SBISIIOTCA  CEPhE3HBIM
(hakTOpOM, OTPENENIONIUM YPOBCHb YA3BHMOCTH K

M3MEHEeHHuIo knumara [2.4].

B kadectBe wmmmocTpanmmy Ha puc. TS.18 moxa3aHb
B3ATBIC M3 HEJIABHETO MCCIICIOBAHMS OLICHKH KOJINYECTBa
JIHOMEH, €KETrOTHO
Oy/lyT 3aTpOHYTHI 3aTOILICHUEM INPHUOPEKHBIX PaliOHOB

KOTOpbIC, COITIACHO IIPOCKUUAM,



TexHnyeckoe pestome

10 pPa3HBIM CHEHAPHIM
pas3BUTHS. DTO NOKA3bIBACT, YTO MPOEKLIUS YUCIIa 3aJJEThIX
STUMHU TOCIECTBUSIMHU JIIOJICH 3HAUYMTENBHO OOJIBILE 10
CLIEHAPHIO Pa3BUTHS TUTIA A2 (KOTOPBIN XapaKTepU3yeTCs
OTHOCHUTEIBHOM HHM3KHM JOXOJOM Ha IyIly HACEIECHUS U
3HAQUUTENIBHBIM POCTOM UYHCICHHOCTH HACEJIEHHS), YeM
no apyrum cueHapusm CJICB [T20.6]. Ora pa3nuna
B OOJBIION CTENeHW OOBSICHSETCS HE Pa3UuusIMU B
M3MEHEHMSIX KJIMMaTa, a pPa3IHyMsIMH B YS3BUMOCTH

[T6.6].

COIMAJIBbHO-9KOHOMHUYCCOT'O

YA3BUMOCTb K W3MEHEeHWI0 KAumaTta  MOXeT
ycyrybnaTbcs npucyTCTBMEM APYrUX CTPECCOB.

HexnuMaTtuueckue cTpecchl MOIy T IIOBBIIIATE YSI3BUMOCTh
CHIJKAasl yCTOMUYMBOCTBb, a
TaK)K€ YMEHbIIATh CIIOCOOHOCTh K aJanTalid HU3-3a
BBIJICJICHUS PECYPCOB Ha KOHKYPHPYIOIIUE MTOTPEOHOCTH.
Hampumep, HBIHELIIHME CTPECCOBBIE BO3IEHCTBUS Ha
HEKOTOpBbIE KOPAJUIOBBIE PU(BI BKIIOYAIOT 3arpsisHCHHUE
MOpst M cOpoC XHMHYECKHX OTXOJIOB CEJIBbCKOTO
XO35HCTBa, a TaKXKe IOBBIICHUE TEMIIEPaTypbl BOJBI U
OKHCJICHHE OKEaHa. YA3BUMBIC PETHOHBI NOJBEPraroTCs
MHOTOUYHUCIIEHHBIM CTPEcCaM, KOTOpPBbIE BO3IEHCTBYIOT
HA WX HE3AIUIIEHHOCTh U YyBCTBUTEIBHOCTb, a TAKIKE
BIIMSIIOT Ha CIIOCOOHOCTh K afanTalii. ODTH CTPECCHI
BO3HHUKAIOT, HAIPUMED, U3-32 HBIHEIIHUX KINMAaTHYE€CKUX
OIaCHOCTEH, OEZTHOCTH M HEPABHOTO JOCTYIIA K pecypcam,
MIPOJIOBOJIbCTBEHHOM

K HU3MCHCHHIO KJIMMara,

OTCYTCTBUS 6e3omacHOCTH,
TEHJEHINI SKOHOMUYECKOH NI00aIn3alny, KOHQINKTOB
U paclpoCTPaHEHHOCTH TakuxX Oome3Hed, kak BUY/

CITUJL[7.4, 8.3, 17.3, 20.3].

Camo 1o cebe HM3MEHEHHE KIMMaTa MOKET CO3/aBaTh
COOCTBCHHBIII HA0Op MHOKECTBCHHBIX CTPECCOB B
HEKOTOPBIX MECTaX, IOTOMY 4TO (DU3UUECKHUE TPOSIBICHUS
MTOCJICICTBUI M3MEHEHUSI KJIMMaTa BeCbMa pPa3Ho00pa3HbI
[9.4.8]. Hapumep, 6oee M3MEHUYHMBBIE TOMKIEBIE 0CAIKN
MIPE/INONIaraloT Ooliee YacTyr 3acyxy W Oojiee 4acThle
SIH301bI UHTEHCHUBHBIX JIMBHEH, TOTMA KaK ITOBBIIICHUE
YPOBHSI MOPSI MOXKET BBI3BaTh 3aTOILICHUE MPUOPEKHBIX
pailoHOB B PErHOHAX, YXKE CTPAJAOIINX OT O0JIee YacThIX
Oypsb. B Takux ciaydasx o0Ias ya3BUMOCTb K U3MECHCHHIO
KJIMMara OOJiblile, YeM CyMMa OT/ENbHBIX YSI3BHMOCTEH
K KOHKDETHBIM IOCJEJCTBHUSIM, YUYUTHIBAEMBIX 10
OTICNBHOCTH (OYCHBb BBICOKASI CTEICHb JOCTOBEPHOCTH)
[20.7.2].

Becbma BEPOATHO, YTO NU3MEHEeHNe KNInMmaTa noBpegnT
Crnoco6HoCTN rocyfapcTts BbINTM Ha TpaeKTopuio
yCTOI‘/'Il-II/lBOI'O pPa3BUTNA, KOTOpaA WU3MepAeTca, K
npumMmepy,[0oNrocpoYHbiMnporpeccomBHanpasieHNn

Lienein yctonumnsoro passurus.

Cnenyss npumepy THO, B nanHoMm Jloknaae NpUHATO
OTIpeIeTIeHUEYCTOMYMBOTO pa3BUTHS, CPOPMYITMPOBAHHOE
Komuccueit BbpynTnann: KOTOpO€
VAOBJIETBOPSICT OTPEOHOCTH HACTOSIIECTO O€3 OMACHOCTH
CIOCOOHOCTH OyIyIIUX MOKOJICHUH yHIOBIETBOPATH CBOH

«pa3BUTHUC,
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Puc. TS.18. Pe3ynbtaTbl HefaBHero MccnefoBaHnd, Nokasbiatolme
OLEHKY KonmyecTBa HaceneHua (MH. yen. B roa), kotopoe B 2080-m
rogax OyAeT HaxOAWTbCA B OMACHOCTY 3aTOMNEeHWA MPUOPEXHbIX
parioHoB. CuHue cTonbukn: KonmyectBo 6e3 yuyeTa MOBbIWEHWA
YypOBHA Mops; ¢uroneToBble CTONOMKU: KOMNYECTBO C Y4yeTom
NoBbILLEHNA YPOBHA MOpA. [T6.6]

coOCTBeHHBIE TIOTpeOHOCTH». BechMa BeposATHO, YTO B
ClIelyIoNIe TOJNBEKa HM3MEHEHHE KiMMara 3aTpyaHUT
ycToiunBoe O0COOCHHO €CIIM  U3MEpsITh
NoclieJHee MpPOrpeccoM Ha NyTH JoctuxkeHus Lleneit
YCTOMYHMBOTO pa3BUTHS K cepeiuHe cTosieTus. I3meHneHnue
KIIMMara MOO0PBET CHOCOOHOCTH TOCYAAapCTB IOCTHYD
Lleneif, n3mepsieMyIo cOKpameHneM 0eJHOCTH U APYTUMH
MoKazaTesiMi  obecriedeHus crnpaseyuBocTH K 2050
rogay, oco0eHHO B A(QpuKe M HEKOTOPBIX HacTsX A3uu
(o4eHb BbICOKasI cTENeHb J0cToBepHOCTH) [20.7.1].

pasBuTHE,

Jlaxxe HECMOTPA Ha TO, YTO €CTh CIy4aH, IJe CBI3aHHBIC
C KJIMMAaTOM »SKCTpEMallbHbIC SBICHHUSA CYIIECTBCHHO
TTOBPEIHIH
MaJIOBEPOSTHO, YTO M3MEHCHHE KJIMMAaTa, OOBACHICMOE
AHTPOIIOrCHHBIMU HCTOYHHKAMHU, caMO 10 cebe Oymer
JOCTAaTOYHbIM JOIIOJIHUTCIIbHBIM
JIOCTUXKEHUs1 rocynapctBamu ux Llemeit  pa3BuTus
TeicsueneTist Ha 2015 rom. Ha myTtm crosT MHOTHE
IpyTHEe TIPETSITCTBUSA C 0Ooliee HEMOCPeICTBEHHBIMHU
nocneacTeusmu [20.7.1].

OKOHOMHYCCKOMY Pa3BUTHIO, BECbMa

TOPMO3OM  JUIs

YeroiiunBoe pa3BUTHE MOXET YMEHBIIMThH YS3BUMOCTb
K M3MEHEHMIO KJHMMara IOCPEICTBOM CTHMYJIUPOBAHUS
aJlanTalyy, MOBBILEHUS CIOCOOHOCTH K aJaNTalld |
YBEJIMYCHUS YCTOHYMBOCTH (OYCHb BBICOKAs CTEICHb
nocroseproct) [20.3.3]. C mpyroif CTOpOHBI, BecbMa
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BEPOSITHO, YTO M3MCHEHHE KIMMATa MOXET 3aMeUIUTh
TEMITBI TPOrpecca Ha MYTH YCTOWYMBOTO Pa3BUTHS
au00  HEMOCPEACTBCHHO,

BCJIEICTBUE OoubLIe

MO/IBEPXKEHHOCTH ~ HEOJNAronpusiTHOMY — BO3J/ICHCTBUIO,
100 KOCBEHHO, MOJAPBIBAas CIHOCOOHOCTh K aJallTaIlHu.
DTOT MOMEHT 4YETKO JEMOHCTPHPYETCS B pasjenax
OTpacleBBIX M PETHOHANBHBIX TaB JaHHOTO Jlokiana,
e 00CyKIaeTCs BIUSHIE HA YCTOHUHNBOE Pa3BUTHE [CM.
pasnen 7 B maBax 3-8, 20.3, 20.7]. B Hacrosiee BpeMs
JINIIIb B HeKOTOpBIX IJIaHax COﬂeﬁCTBHH yCTOﬁ‘II/IBOCTI/I
IpsSIMO  TIPEYCMOTPEHA aJanTaius K IOCIEICTBUIM
M3MEHEHHsl KJuMara JIM0O pa3BUTHE CIOCOOHOCTH K

anantanuu [20.3].

YcToumBoe pa3BuUTE MOXKETYMEHbLUNTb YA3BUMOCTb
K U3MEHEeHUI0 Knmara.

VYeunus, HamnpaBiICHHbIE HA YCTPAHEHUE IIOCIEACTBUM
W3MEHEHHs KIUMaTa, W TIONBITKH CHOCOOCTBOBATH
YCTOWYMBOMY Pa3BHTHIO, MPEAyCMaTpHBAIOT oOmune
LEeIN W OIpeAesomue GpakTopbl: JOCTYI K pecypcam
(BKiIOUasi MHGPOPMALMIO U TEXHOJIOTHH), CIIPABEIIMBOC
pacIpeneneHue pecypcoB, (DOHABI YETIOBEYECKOro U
COLIMAJIBHOTOKAIHNTAIA, J0CTYTKMEXaHU3MaM Pa3elICHHs]
PHCKOB,
pElIeHni CHpPaBIAThCSA C HEONPENENeHHOCThI0. Tem He
MEHee, HEKOTOpPble BHJbI ACATENBHOCTH IO Pa3BUTHIO
YCYTYOISIIOT CBSI3aHHYIO C KIIMMATOM YSI3BUMOCTH (OY€Hb
BBICOKAs CTEIIEHb JOCTOBEPHOCTH).

CIIOCOOHOCTh ~ MEXaHHU3MOB  00€CIIEYEHHS

BecbMa BEpOsITHO, YTO MOXKHO JOCTHYDL 3HAYUTEIHLHOTO
CHUHEPrH3Ma, 03HAKOMHB C BOITPOCAMHU U3MEHEHHUS KIIMMAaTa
KPYTH, 3aHUMAIONINECS PA3BUTHEM, & C BAKHEUIINMHU
BOIMPOCaMHU Kpyrd, 3aHUMArOIHecs
npobiemamu  w3MeHeHuss kimumara  [20.3.3, 20.8.2,
20.8.3]. DddexTnBHAsS KOMMYHHKAIHS B OLICHKE, aHAIIM3E

Pa3BUTHUA —

U JICHCTBUSIX, BEPOSITHO, OyAET BaKHBIM MHCTPYMEHTOM
JUISlL  OLEHKM, MpeNIoiaraioleld MIUPOKOH ydacTHe,
JUI  yTpPaBICHUS W /ISl BBIABICHHS ITPOTYKTHBHBIX
chep oOmena yueOHbIMM wuHUIMaTHBamMu [20.3.3,
20.8.2, 20.8.3]. HecMoTpsi Ha TOT CHHEPTU3M, JIUIIb B
HEKOTOPBIX JUCKYCCHUSIX O COLEHCTBUU YCTOMYHUBOCTHU 1O
CHIX 3aTparuBajIiCh BOIIPOCHI aJIAlITAIIMHU K ITOCIIESCTBUSIM
N3MEHEeHHs KJIMMaTa, CHIDKCHHS pPUCKOB M (WIN)
pa3BuTHs ciocoOHOCTH K amarrraun [20.4, 20.5, 20.8.3].
B nuckyccusix o comelCTBHU pa3BUTHIO W TOBBIMICHHIO
KauecTBa OKPYXKAIOIMIEH CPeibl PEIKO IPHCYTCTBOBAIH
BOIPOCHI Q/IANITAIIMH K [TOCIIEICTBUSIM M3MEHEH U KIIMMaTa
n (unam) pa3BUTHS criocoOHOCTH K amanrtanuu [20.8.3].
BonbIIMHCTBO yUSHBIX U IPAKTHKOB B 00JIACTH Pa3BUTHS,
MPU3HAIONINX, YTO W3MEHEHHE KJINMara — BayKHbBIA
BOIIPOC MECTHOTO, HAIMOHAJIBHOTO, PETHOHAIBHOTO H

(nnm) I06ATBHOTO YPOBHS, HAIIPABIISIIOT CBOC BHUMAHUE
MOYTH WCKIIOYMTENIIFHO Ha CMSTYEHHE IOCIEACTBUM
[20.4, 20.8.3].

CI/IHepFI/BM MCEXIY ME€paMH 110 aJalnTaluy U CMATYCHUTIO
Oynet 2(pPeKTUBHBIM 0 CepeIUHBI TEKYIIEro CTOIETHS,
OJIHAKO 110 BEPOATHOMY CIICHAPUIO pPa3BUTHS JaxKe
COYETaHNWE AaKTWBHOTO CMATYCHHUS W 3HAUYUTEIBHBIX
WHBECTHUINH B CIOCOOHOCTH K a1alTaI[i MOXKET K KOHITY
CTONETHs OBITh MOABIEHO.

B tabmumax TS.3 m TS.4 mpocnexuBaroTcs IIaBHBIC
100anbHbBIe TOCHEICTBUS JUII OCHOBHBIX CEKTOPOB
Ipy M3MEHEHHM TemIieparypbl 3a nepuox 1980-1999
rT. C O4eHb BBICOKOH CTENEHBIO JIOCTOBEPHOCTH MOXKHO
CKa3arh, YTO HUKAKOW TeMIIepaTypHBII IIOPOT, CBSI3aHHbIH
C CyObEeKTHMBHBIM MHEHHEM O TOM, YTO MOIJIO OBl
SIBJISITHCS «OTACHBIMY» M3MEHEHUEM KIIUMaTa, HE MOXKET
OBITH TapaHTHPOBAHHO MPENOTBPAIIEH HUYEM, KpOMe
MaKCUMAJIBHO CTPOTHX MEp 110 CMATYEHHIO.

Kak mokazano nHa puc. TS.19, mobanbHble ycuaus mo
CMSITYEHHIO, TIPU3BAaHHBIE OTPAHWYUTH (AKTUUECKYIO
KOHIICHTPAIIMIO TTApHUKOBBIX Ta30B YPOBHEM, HallpuMep,
550 wuacreii Ha MJH.,
3HAUUTENbHYIO TI0JIb3Y pa3BHBAIOIIMMCA CTpPaHaM J0
CEepeUHbI CTOJIETHSI, HE3aBUCUMO OT TOT0, KAKOH OKaXKeTCsI
YYBCTBUTEIBHOCTh K KJIMMAaTy — BBICOKOM WJIM HU3KOW,
U OCOOCHHO B COYETaHWM C YCHJIEHHOH ajanrarmei.
Pa3Butble cTpaHbl TaKKe, BEPOSTHO, MOJYYHIH OBl

BEPOSITHO, TIPUHECTH  ObI

3HAYUTENBHYIO BBITOLY OT MOPT(ET Mep 1Mo alanTalnui U
CMSITYEHHIO, OCOOEHHO TPH BBICOKOH UyBCTBUTEIBLHOCTH
K KJIMMaTy U B TEX CEKTOPaxX M PETHOHAaxX, B KOTOPBIX yXKe
3aMeTHbI Tpu3Haku ys3sumoctu. K 2100 rony nusmenenue
KJIIMaTa, BEPOSTHO, CO3AaeT 3HAUUTENIbHBIE YSI3BUMOCTH
Ha BCeHl IUlaHeTe, Oaxe eciIu OyleT OCYIIECTBICHO
aKTUBHOE CMSTYEHHE IIOCJIEACTBUII B COYETaHHUU CO
3HAUUTENIBHO MOBBIMICHHON CIIOCOOHOCTBIO K aJanTalnuu
[20.7.3].

TS.6 Ycnexu B 3HAHUAX U

6yaywme noTtpebHOCTN B
nccnefoBaHnAX

TS 6.1 Ycnexun B 3HaHUAX

Co Bpemenu Tpetbeii onienku MUK ObLIH TOCTUTHY THI
CJIeIyIONINE [TIaBHbIC YCIIEXU B 3HAHUSX.

e HamHoro ymy4mmuics oXBaT IMOCIEACTBUN H3MEHCHHS
KIMMara JJIsl Pa3BUBAIOLINXCS PErHOHOB, Oiaromapsi
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Puc. TS.19. leorpaduueckoe pacnpegeneruve yassumoct B 2050 rogy ¢ yyeTom cmAryeHust 1 6e3 yyeta cMAryeHus no CLeHapuio BbiIGpPOCOB
CACB A2 c uyBCTBMTENBHOCTBIO KNUMaTa 5,5°C. B cekTope (a) mokasaHa ya3BUMOCTb CO CTaTUUECKNM NPeAcTaBNeHeM HblHEeLHeN CNoCOBHOCTU
K apantayun. B cektope (b) nokasaHa yA3BMMOCTb C MOBbIWEHHON CMOCOGHOCTbIO K ajanTauuu rno Bcemy mupy. B cektope (c) nokasaHbl
reorpaduyeckmne NocnefCcTB/A CMArYEHNA, MPU3BAHHOTO OrpaHNYNTL GakTUYeCKYo KOHLIEHTPALMIO NapHUKOBbIX ra3oB B aTMOChepe Ha ypoBHe
550 yacTel Ha MUnAKOH. B cekTope (d) nokasaHa KapTriHa CyMMapHbIX AOMOHALWMX 3GPEKTOB CMArYEHMA NPW STOM e Npeaene KOHLeHTpauuu,
500 yacTe Ha MUJIJIVIOH, 1 MOBbILWEHHOW CMOCOBHOCTM K aganTauuu. [F20.6]

TakuM uccienoBanusaM, kak npoekT AIACC («Onenka
MTOCIIEICTBUI M aJanTallii K M3MEHEHHUIO KIMMaTa B
MHOXECTBE PETHOHOB M CEKTOPOBY ), XOTSI HEOOXOTUMBI
JIOTIONTHUTENbHBIE ~ WCCIEAOBAHUS, OCOOEHHO B
Jlaruuckoit Amepuke u Adpuke [9.ES, 10.ES, 13.ES].

o [IpoBencHO OOINBIIE MCCICAOBAHUN MO afanTallid K
M3MCHCHHUIO KJIUMATa, B PEe3yJIbTaTe Yero yaydlinioch
[MOHUMaHKE CYIICCTBYOIICH MPAKTHKH, CIIOCOOHOCTH
K aJanTaluH,
orpanndeHunit amanrarun [17.ES].

BO3MOYKHOCTEM, NPENATCTBUH U

* [IpoBoxmics HaMHOro Oosiee IIMPOKUH MOHHMTOPHHT
HaOoaeMbIX 3(h(HEKTOB, M MPU3HAHO, YTO U3MEHEHHE
KJIMMaTa OKa3bIBaeT 3aMETHOE BIMSHHE Ha MHOTHE
ecrectBeHHbIe cuctemsl [1.ES, F1.1].

¢ (OOecneuena ompeneneHHas CTaHIaPTU3AIH
CIICHApHEB OyAyIIero M3MEHEHUs KIIMMara, JIeKaInx
B OCHOBE WCCICIOBaHUI qemy
CIOCOOCTBOBAJIO IICHTPATN30BAHHOE IPEIOCTABICHHE
JMAHHBIX Yepe3 TaKue OopraHusamuu, kak LleHTp
pacnpenenenus ganHbix MIOUK, dro mo3Bommio
MIPOBOJHTH CPABHEHHE MEKTy CEKTOPAMHU U PErHOHAMU

[2.2.2].

MOCJICACTBHM,

*  Viry4mmioch IIOHUMaHue yniepoa oT pa3HbIX ypOBHEH
I00AIBHOTO  TIOTEIUICHHMS CBSI3H
MEXAY TI00aJbHBIM MOTEIUICHHEM W BEPOSITHOCTH
CcTaOMIN3aluy KOHIEHTPAIUM YIVIEKUCIIOTO ras3a Ha
pa3HBIX YpOBHAX. B pe3ynbrare Mbl Oosble 3HaeM O
CBSI3U MEX/y YIIEpOOM M CIEHAPUSIMH CTaOMIN3anu
CO, [20.7.2,T20.8, T20.9].

n IIOHHMAaHUC

Bmecte ¢ TeMm, mo cieayromuM BONpOCaM JOCTUTHYT
JIMIb HE3HAUUTENbHBIN IPOrpecc:

¢ TMOCHECACTBUA II0 pa3HbIM IPEANOIOKCHUAM O TOM,
Kak MUp OyIeT pa3BHBaThCS B OyayIieM — OOIIeCTBa,
YIIpaBIICHUE, TEXHOJIOT UK, SKOHOMHUYECKOE Pa3BUTHE;

® CTOMMOCTH M3MCHCHHA KJIMMara — KakK HOCJ'IG,Z[CTBI/IfI,
TaK U OTBCTHBIX MEP (a[[al'[TaHI/II/I u CMSIF‘IGHI/IH);

e OJMU30CTh K MOPOTOBBIM YPOBHSIM M TEPEIOMHBIM
IIyHKTaM;

* [OCHEJCTBUSI B3aUMOJCHCTBUS MEXIYy H3MEHEHHUEM
KJIMMara ¥ APYTUMH aHTPOIIOI€HHBIMU M3MEHEHHUSIMHU
B OKpYXarouieu cpese.
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TS 6.2 byayuve noTpe6HOCTU B NCCIe4O0BaHNAX

IMocnedcmeus no pasHeim npednosioxeHUAM o
nymsx 6ydyujezo pazeumus

BompmmHCTBO  WMccnenoBaHMiA  Oymymiero M3MEHEHUS
KiuMara, yuareHHbIX B JIO4, OoCHOBaHO Ha HEOOJBIIOM
KOJIMYECTBE HCCIEJOBAaHUN, KOTOpbIE CTPOSTCS Ha
cuenapusix CIICB, B wacTHOCTH, Ha cemeiicTBax A2 u
B2 [2.3.1]. OT0 TO3BOMMIO OXapakTepuU30BaTh, XOTS U
HE TIOJHOCTHIO, TOTCHIMANBHBINA THAMa30H OyayIIux
COOBITHIT M IX TIOCTICICTBHM [CM. pa3ien 4 00 OCHOBHBIX
OyIyIINX ITOCIICICTBUSIX BO BCEX OCHOBHBIX IJTaBax].

Heo0xonumsl crieHapuu:

e JUIsl ONMCaHMsI OyayIlel ABONIOLMH MHpa 10 Pa3HbIM
U IIUPOKOMACIITAOHBIM MPEANOIOKECHUSIM O TOM,
KaK oOIIecTBa, ynpaBieHHEe, TEXHOJIOTHH, SKOHOMHUKA
OyIyT pa3BUBaTbCS B OyIymieMm;

* B PEruoOHaJIbHBIX n JIOKaJIbHBIX MacmTa6ax,
COOTBCTCTBYIOUINX aHAJIN3Y HOCHGHCTBHﬁ;

¢ KOTOPBIC IMO3BOJIAIOT Y4YE€CTh aAallTalliiO B OLCHKax
l'IOCJ'lelICTBI/Iﬁ N3MCHCHHUS KiIMMara,

* JUIAI  PE3KOro KIIMMara,
Kak NpeKpallieHue CeBepo-ATiIaHTHUECKOI
MEpPUINOHAIBHON ONPOKUABIBAIOMIEH HUPKYISALUU U
3HAUUTENILHOTO TIOBBIIICHUS YPOBHS MOPs BCIIEACTBHE
TastHUS JIEIOBBIX MUTOB [6.8];

HU3MCHCHUSA TaKoTro

» uanepuoxanocie 2100 roga (0cOOCHHO TS TOBBIIICHHS
ypoBHs Mops) [6.8, 11.8.1].

CreruamucTel  TI0  MOJCITHUPOBAHHIO BCE  OOJbBIIE
UCTIONB3YIOT aHCAMOIH MOJENCH, KOTOPBIC IO3BOJSIOT
omucarh OOJIACTh HEOIPEICICHHOCTH I KaXKIOro
MyTH pa3BuThsa. Takum o00pa3oMm, B pacHOPSIKEHUU
aHaJINTHKAa,
OOJIBIIINE KOJIMYECTBA JaHHBIX 1a)Ke I10 HeOOJIBIIION YacTH
MOTEHIIMATBHOTO JHana3oHa Oyaymux coOstuii. CpouHO
HEOOXOMUMBI HHCTPYMEHTHI U METOIBI PabOTHI C 3TUMHU

OOJIBIIMMH KOJTUYECTBAMHM JaHHBIX [2.3, 2.4].

WCCIIEIYIONIET0 TIOCIEACTBHsI, - OYEHb

Ywep6, kKomopo2o MOXHO u3bexxamb nymem
COKpauwjeHus ebibpocoe

[IpoBeneHO 0UeHb HEMHOI'O UCCIIEIOBAaHUM 110 U3YUYEHUIO
ymep0a, KOTOPOTO yIanoch m30ekaTh, U TOCICACTBHIA,
KOTOPBIC YOAIOCh OTCPOYHTH ITYTEM COKpAIICHUS MU
cTaOWiIHM3anuu BBIOPOCOB, HECMOTPS HA KPUTHUCCKYHO
BAXXHOCTBH OTOTI'O Bonpoca JJIs1 TIOJIMTUKOB. Te HCMHOT'HUC
WCCIIEIOBAHMSI, KOTOPBIC ObUIN MPOBEEHBI, PACCMOTPEHBI
B maBe 20 manHoro Jlokmama [20.6.2]; oHM YeTKO

IIOKa3bIBaAKOT  3HAYUTCJIBHOC COKpalIcHnue yH_[ep6a,

KOTOPOTO MOXKHO JTOOWUTBCS ITyTEM CMATYECHHUSI BBIOPOCOB
[T20.4].  Texymue  uccAEIOBAaHUS  MOTUEPKHYIU
mio0anpHbIl  MacmTab, M CPOYHO  HEOOXOTMMBI
UCCIIEIOBaHUS C PAa30UBKON MO PETHOHAIBHOMY U JIaKe

JIOKaJIbHOMY MacIITaoy.

I'Iompe6Hocmu 8 UCC/Ie008aHUSAX NO KNUMamoJsozauu

ﬂBa 13 HamOojee BaXKHBIX BBISBICHHBIX TpG6OBaHHﬁ
CBs3aHbI C HUCCICAOBAHUAMU 1o
OJHAKO OHHU YE€TKO OIPCACIICHBI KaK MNPENATCTBUC IJId

KJIIMMATOJIOTHUH,

HCCIIEOBAHUM TOCIEACTBUH, aJallTallul U yA3BUMOCTH.

M HepBoe COCTOUT B TOM, 4YTO HaIIC ITOHWMAaHHC

BEPOATHBIX  OyAyIIMX IOCIEACTBUH  M3MEHEHUS
KIMMara  CAEp)KUBACTCSA  OTCYTCTBHEM  3HAHUH
OTHOCHUTEJIBHO XapakTepa OyAymMx H3MEHEHUH,

OCOOCHHO B PErHOHAJILHOM MAcCITade U OCOOCHHO B
OTHOILUCHUHN I/IBMGHCHI/Iﬁ KOJIM4yeCcTBa OCAAKOB U UX
THIIPOJIOTHIECKHUX TOCTICACTBHN /TSI BOTHBIX PECYPCOB
U U3MEHEHHM HKCTpEMaJbHBIX SBJIEHUH, YaCTUYHO
BCJICJICTBHEC HECOOTBETCTBHHA B  CYIICCTBYIOIIHX
MOJICIISAX KJIMMara B TPeOyeMbIX IMPOCTPAHCTBCHHBIX
Mmacmrabax [12.5,3.3.1, 3.4.1, 4.3].

* Bropoe TpeboBaHMEe KacaeTcsi PEe3KOTO HW3MEHEHUS
HYKHO
MOCJIEACTBUI TaKUX SBJIEHUH, KaK IpeKpallcHHue
CeBepo-ATIIaHTHYECKOH MEPUAMOHATBHON
OMPOKHIBIBAIOIICH TUPKYJISIHH, OJHAKO OC3 JIYUIIIeTO
IIOHUMAaHUA BepOHTHOFO HpOSIBJ'IeHl/ISI TAaKHUX CO6bITl/Il>i
OIICHKY
MOCJIEICTBUI HEBO3MOXKHO [6.8, 7.6, 8.8, 10.8.3].

KjyMara. Tlonmutukam IIOHUMaHHEC

B PETHOHAJIBHOM MacimiTtabe MpOBECTH

Hab6nioodeHus, MOHUMOPUH2, 06BsACHeHUe NPpUYUH

KpymHoMacmTaOHBIC, JTONTOBPEMEHHBIC WCCICIOBAHUS
Ha MECTE HEOOXOAMMBI [JIs1 OLCHKHM HAaOII0IaeMBbIX
MOCJECTBUN W3MEHEHUs KiIuMara JUisl YIpaBJIIeMbIX
Y HEYIPABIIEMbIX CHUCTEM M JESATEIILHOCTH YeJIOBEKa.
3TO MO3BOJUT JOCTHYB JYUIIETO TOHUMAHHUS TOTO, TAC
U KOTZA TOCIIENCTBUS CTAHOBSTCS OOHAPYKMBAEMBIMHU,
TJ¢ HAXOMSTCS «TOPSYUE TOYKH» M MOYEMY HEKOTOPHIC
paiionsr  OoJee BricokokauecTBeHHBIE
HAOJIFOJICHUST BaXKHBI JIJIS TIOJIHOTO IMOHUMAHWUsI TIPUYMH U

YA3BUMBI.

JUTS OTHO3HAYHOTO OOBSICHEHHUS COBPEMCHHBIX TCHICHITUN
n3MeHeHus knumara [1.4.3, 4.8].

HeoOxomuM  CBOCBpEMEHHBI MOHUTOPHUHT  TEMIIOB
NpUONMKEHUS K 3HAYUTENBHBIM ITIOPOTOBBIM YPOBHSIM
(TakuM, KaK IOPOTH PE3KOro M3MEHEHUs KinmMara) [6.8,

10.8.4].

MHo»xxecmeeHHbIe cmpeccoel, nopoeu, yA3eumblie
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Kameeopuu HaceJieHUA u mecma

B JIO4 crano siCHO, 4YTO TIOCJCACTBUS HW3MCHCHUS
KJIMMata HaumOoJiee pa3pyIIUTENIbHBI TOINA, KOTHA OHU
MIPOUCXOMIAT B KOHTEKCTE MHOMXECTBEHHBIX CTPECCOB,
BBITEKAIOMNX U3 A(PQEKTOB, HampUMep, TI00aTH3anny,
OeIHOCTH, HEKa9eCTBEHHOTO YIPABICHUS 1 00yCTPOUCTBA
HU3MEHHBIX ~ OeperoB.  JIOCTHTHYT  3HAuUTCIHHBIN
Mporpecc K TIOHHNMAHUI TOTO, KAaKhe KaTeropuu
HACCJICHHSI M KaKHEe MeCTa MOTYT ObITh HECOPa3MEpHO

3aTPOHYTHI OTPUIATCIBHBIMU ACIICKTaMW HW3MCHCHUSA
kauMara.  BakHo TIOHATH, KaKHC€ XapaKTCPUCTUKU
YCUIMBAKOT YA3BUMOCTD, KakKue XapaKTEPUCTUKN

VKPEIUISIOT CIIOCOOHOCTh HEKOTOPBIX JIFOACH W MECT
KaKHe XapaKTCPUCTUKU OIPEICIISIOT
MIPEIPACIIONOKECHHOCTh (PU3UYCCKUX, OUOJIOTHMYCCKUX U

K aJanTaluu,

YCIOBCUYCCKHUX CUCTEM K HeO6paTI/IMBIM NU3MCHCHUSIM B
pe3ynbTare ASHCTBHS KJIMMara M JAPYTHX cTpeccoB [7.1,
B7.4, 9.1, 9.ES]. Kakx MOXHO yHpaBIATH CHCTEMaMHU
JUI MUHMMH3AIMK pUCKAa HEOOpaTHMBIX W3MEHEHH?
Hackoipko OJIM3KH MBI K IEPETTOMHBIM ITYHKTaM/TIOporam
JUISl €CTECTBEHHBIX DKOCHCTEM, TaKMX KaK aMa3OHCKHI
noxJeBoit ec? Kakue monoxurensHple 00paTHBIC CBSI3U
BO3HUKIIH OBI B CITy4ae JOCTHKEHHS TAKOTO IIEPEIOMHOTO
ITyHKTa?

U3zmeHeHue knumama, adanmayus u ycmolidueoe
paseumue

B 04 npusHaHo,
ajganTanuu " yCTOﬁ‘{I/IBI)IM Pa3BUTHEM €CTb CHUHEPIU3M
U YTO OOIIECTBA, KOTOPBIE MAYT MO IyTH yCTOHYUBOIO
Ppa3BUTHS, BEPOSITHO, OOIee YCTOWUHBEI K TIOCIIEICTBUAM
n3MeHeHHss  KimMmara.  HeoOXomumbl — JnanmbHEHIINe
HCCIIeIOBAHNUS, YTOOBI OTIPEJIeNIUTh (axropsl,
COJICHCTBYIOIIHE TOMY CHHEPTU3MY, U TO, KaK MOJTUTHKA

4TO MEXIY CIOCOOHOCTBIO K

TIOBBILICHU L CHOCO6HOCTI/I K agarnTtainauu MOXKET preHI/ITB
ycToitunBoe pasButHe, H HaobopoTr [20.9]. BeposrHo,
HEeo0XomuMo OoJee ITyO0oKoe MOHUMAaHUE aTalTaIllu, IS
4ero Hy>KHO 0OyueHHe Ha COOCTBEHHOM OITBITE, Te Oa3a
3HAHUH PAaCHIUPSICTCS IMyTEM HAKOIUICHHS TPAKTHUCCKOTO
OIlbITA.

Cmoumocmb  u3MeHeHUs Kaumama -  KakK
nocnedcmauli, mak u omeemHbix mep (adanmayuu u
cmMA2YeHuUs nocsiedcmeulti)

e JIIs OICHKH yHajloCh HAWTH JHUINb HEOOIBIIOE
KOJIMYCCTBO JIUTEPATYpPhl O CTOMMOCTH HW3MCHCHUS
kiuMara [5.6, 6.5.3, 7.5]. Bce eme BenyTcsi TUCKycCHH
O TOM, KaK UBMCPHUTH MOCIICACTBUA U KAKUEC MMOKA3aTCIIN

HEOOXOAMMO  HCIOJB30BaThb I oOecredeHust

cpaBHHMoOcTH [2.2.3, 19.3.2.3, 20.9].

e Jlureparypa o 3arparax M BBITOAAX aJaNTalNN
orpannyeHa u (parmenrapna [17.2.3]. Baumanue B
Hel COCpPEeZ0TOYEHO Ha IOBBIIICHUH YPOBHS MOpPS U
CeJIbCKOM XO3SIHCTBE, TOIr/Ia KaK OLEHKU MOTPEOHOCTH
B DHEPIUH, BOJAHBIX PECYpPCOB M TpaHcopra Oosee
orpanndensl. Cneman akment Ha CIIA wu nmpyrue
crpanel ODCP, a mo pa3BHBalOUIMMCS CTpaHaM
uccnenoBanuii Maso [17.2.3].

OTHOCHUTEILHOMN
W3MEHEHHUS

Jlyumiee = nmoHumaHue
MOCHIEICTBUN

CTOUMOCTH
KiuMara U ajgantanyuu
TO3BOIACT TMOJMTUKAM pacCMarpuBaTb ONTHUMAJIbHBIC
CTpAaTEeTuM peain3aluy MOJIUTUKN adariTaliuu, 0COOCHHO

obbem u cpoku [17.2.3.1].
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