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PacTuTenbHbIH NOKP
co0fGMeHa B cHCTEME aTMocdep
HOCMOMAET ATMOCKEPHBII YINIEKHCITRIA T
KONMUYECTBEHHOM XapaKTCPHCTHKOH PacTUT
npopykmma. B magHON paGoTe CAeNABbl OICHKH 1
CYLTM ITPH BO3MOMKHBIX H3MEHEHHMAX KIMM
HEPBUYHOM
qeHHAas HA OCHOBE CBA3Y TEMIIEPATYPHOIO peXAMa

wenMil TPRIOBEPXHOCTHOM TeMIIEPATYPHI) I PafHailHOHHO

HUSL TIPOyKTHBHOCTH PACTHTENBHOrO IOKPOEA Enst
[I0GATEHOI IPUIOBEPXHOCTHOM TEMIIEpATyPhl Ha
pEI I OKeand ECHAM4/OPYC

PAH 105 aBTPONOreHHbIX CUEHAPHES H3MCHCHHA C

HOBE NOYUEHHBIX PE3YIILTATOR CRETAHBI ONEHKI Y
HEeHMAMY B PACTHTEIBHOM IIOKPOBE.

BBEOEHHE

OfauTeNbHON 9epTOil COBPEMEHHOr0 MOTCILIE-
pmst KIMMAaTa SBIgercsa ero CeclpeneneHTHadA CKO-
poctb. CpepHeronosast rnobansHas NPPNOBEPXHOCT-
pas Temreparypa 3a XX CTONETHE YBETHYHIACH
TpROIH3HTENBHO HA 0.6°C [1]. 3a epuog HHCTPYMEH-
TalbHbIX HAONIONEHMH [ECATh rHOGATEHO Haubomee
TEIUTbIX JeT GHITH OTMEYEHBI B TEYCHHE HOCIERHMX
gByx mecsunernit, TIpu aToM €O BTOpOH NOMOBHHBI
1980-X T'T. AHOMAIHH FIIOGATBHON cpenneronoaoﬁ npH-
MIOBEPXHOCTHOH TEMIIEPATYPhI HAXONSTCA BHE JBOWHO-
IO AMAIIA30HA CPETHEKBAPATHICCKIX OTKIIOHEHIHH OT-
HOCHTENIBHO CPEAHETO PEXHAMA [T TIEPBOIt MONOBHHBI
XX pexa [2]. COrmacHO TATEOKIHMATHHECKUM JaH-
HBIM, CKOPOCTB POCTa TEMITEPATYPEE CepepHOro nomny-
WApHS B TEYCHWE IPOLIEMINEro CTONETHA 3HAUM-
TelbLHO GONbIIE, Y€M XapaKTePHBIE CKOPOCTH €€ H3-
MEHECHMS 33 TIOCICHHAE JBA ThICTICIICTHA [3].

AHandg3 METSOPONIOTHISCKHX IaHHBIX [4] moxa-
3aJI, YTO Ha TeppuTopiH POCCHM CPEHETOROBAT MPH-
MOBEPXHOCTHAS TEMIIEPATYPa YBEHAIACE B XX Beke
12 0.9°C. BrIsBIeHa CYLIECTBEHHAS! IPOCTPAHCTBCHHA
HEOIHOPOIHOCTL TPEHIOB NPHIIOBEPXHOCTHON TEMITE~
patypsl. HauGonee CHALHALIA TPEH €€ CPETHETOMOBBIX
SHAYUEHIH OTMEUEH HA TEPPHTOPUAX Cpepmneit Cubupy,
[Tpubaikanbs, 3a0aiKabs, TTpuamypnbs v [1pamMOpESL.
[Torennenue 6b1t0 OoTce 3aMETHO B SUMHII ¥ BECCH-
LT CE30HBI — COOTBETCTRBEHKO Ha 4.7°C 1 Ha 2.9°C3a
cTo neT. HeompegeaeHHOCT: B OLCHKAX TEeHIESHIMIA

SHOTOrHYECKOH MPORYKIMHI OT PAHAIHC
(ropgoBoii cymMer 2 Pex

1°C cormacHo M
3 i HadCM3 ¥ KTEMATHISCK O

L., Hocne NopaGoTRE 03.08.2004 1.

OB HA3EMHbIX IKOCHCTEM HIPAET CYLISCTEEHHYIO PONE B PEeryIMpOBAHIH SHEProMac-
A-TIONCTHIAOIAS OBEPXHOCTD. B
a3 1 TeM CAMbIM OCTAGNAeT MAPHHKOBBIN aexT. Baxnoi
eNBHOTO NMOKPOBA
3MEHEHHIL 9TOM
ara 8 XXI pexe. IIpu pacaerax HCTOML30BANACH 3ABHCHMOCTE

JACTHOCTH, PacT UTEILHOCTE AXTHEHO

SBIHETC ero NepeidHas OHOnOTHYecKan
BeNMUNMHEL T PACTHTENHHOTO NOKPOBA

HHOro OaTaHca Ha MOBEPXHOCTH 1 BECHapeHn, nony-
THUBHBIX Cpe}lHeCYTO‘H-IbIX 3Ha-
ro bananca. PaccuuTalbl BO3MOXKHBIE H3MEHE-
TeppuTopun Poccimy npu yBeIHHCHIN CPEeXHErONOBOM
onenaM 00LeH LHPKYIAIHT atmocthe-
MOJIEM IPOMEKYTOTHOMH CIIOKHOCTH oA
OpepIKaHMs TAPHHKOBBIX ra3os B atmocdepe. Ha oc-

[epONHOro CTOKA H3 aTMOC(bepbl, CBA3AHHBIC C A3ME-

0CATKOR CYILECTBERHO GOMBILE, M LI IPHITOBEPX-
yocTHO# TemmepaTypsl [1]. CormacHo [4], BO BTOPOH
monopHHE XX BEKA TOMOBBIC M CE30HHBIC (xkpome
3UMHNX) OCAIKH YMEHBIIANNCDH B HEFOM I Poccud.
Hapboice 3aMETHOE YMEHBIIIEHAE OCAJIKOB OTMEHC-
wo mig Cepepo—BOCTOUHOIO peruoHa Poccud, Torna
Kax O TEPPUTOPHH €& eBpONEHCKOR JaCTH oMy e~
Ha cnabast TEHCHIHA POCTa OCAJKOB.

H3MEHECHIH KJMMaTa Ipefonpe-
JeNsieT CTOKHYIO M HEONHO3HAUHYIO PEAKINTO Ha 3TH
H3MEHCHIS PacTHTENBHOrO MOKpOBA. Tenpenums 1o-
TeILeHps] KIMMATA MOXKET BBI3BATE CEPBESHBIC H3MC-
HEHIIA B CTPYKTYPE, BUIOBOM COCTABE 1 CE30HHOM guHa-
MFKE HA3eMHBIX KOCHCTeM. 101 BO3REHCTEHEM IIORLL-
[reEps] [I0GATEHOM IPATIOBEPXHOCTHOM TEMIICPATyPhL,
JaMeHeHNs KOIMIECTBa OCagKOB, YBEIHUCHHA MPONOI-
JKETEMLHOCTH EPHOJIA CO CpeRHECYTOYHOH TeMIIepaTy-
pOii BO3MYXA HE HIDKE 10°C u gpyrux KIEMaTHeCKHIX
XapaKTEPHCTHK MOXKET TPOU30ATH NETPafALa H ¢par-
MeHTALJIS APEATIOB TPOR3PACTAHMs MHOIYX BHIOB pac-
repuit C BOSHAKHOBEHHAEM HOBBIX YCIIOBM Cy(IIECTBOBA-
Hust 11711 OTTENBHBIX PACTHTENBHBIX coO0IIIeCTB 1 9KO0-
cucteM [3].

HeopHopOTHOCTE

HapHas paboTa NOCBANIEHA AHAIHZY OTKJIHKA
PACTHTENILHOTO NOKPOBa HA BO3MOXKHLIC KJIMMAaTH-
JeCKHe N3MEHEHH s Ha TePPUTOpEM Poccuu. Crnepyer
OTMETHTb, YTO OIEHKA DPEAKIH HPORYKIHOHHBIX
IPOLECCOB  PACTHTENBHOCTH HA BO3MOXKHbBIE TJIO-
6ANLABIC A3MEHEHHS KIUMATa aKTyalbHA TAKKE B
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CHIIY TOT'O, ITO (pH3IHONOTHYECKHE IIpouecchl, Xapax-
TCPHBIE AN PAaCTUTENHLHOFO MOKPOBE, OKA3BIBAIOT
CYHIECTBEHHOE BIMSHYE Ha BEIAYHHY CYMMAapHOTO
O0MEHHOrO NoTOXa JTIEPOIa B HA3EMHLIX SKOCHCTC-
Max [6], CIIOCOOCTBYIOT YMEHBIIEHUIO KOHLEHTpAa-
UHH YIIICKACTOro rasza B atMoccepe, CYLIECTBEHHO
BIMSIOT HA HHTEHCHBHOCTL SHEPTOOOMEHA B CHCTEME
aT™Mochepa—nocTHIAIomAg TIOBEPXHOCT.

MOOEITNPOBAHUE PEAKIINH
PACTUTENBHOCTH HA KIIMMATUYECKHE
W3MEHEHUA

Cospemennnie Hccnenoramus PCAKIMH pacTu-
TEJIPHOTO IFORPOBA HA3EMHBIX 3KOCHCTEM Ha H3MEHE-
HISL KIUMATE B OCHOBHOM KaCalOTCT AHANH32 MaMe-
HEHUI IPOCTPAHCTBEHHOTO pacnpenenenus apeanos
THIIOB DACTATEABHOCTH (6U0MOB), OUEHKH IMHAMUKH
TPalHUIl PACTATENBHBIX 30H. B wacTHOCTH (CM. HanpH-
Mep, [7-91) HCIOAL3YETCA MOAXO], OCHOBAMHBIN Ha
ONHCAHMK FAHAMHKA PaCTHTEILHOIO coobLIECTRa
ICPE3 PEAKIMIO OTHENBHBIX 0COGEH — TaK HazbIBAE-
MBIE ran-MofenH. B mogensax storo Tina metannuo
ONMUCHIBAXOTCH OHOTOrHUECKHE OCOGEHHOCTH pocra
PaCTeHUH, KOHKYDEHTHBIE B3aHMOOTHOCHHS MesK-
AY HHMHM H B33aHMOCBS3b PACTHTEILHOIO TTOKpORA ¢
KJIMMATHICCKAMY XaPAKTEPUCTHKAMHE. DTH MOIENy
IPCHMYIECTBEHHO HCTIONB3YIOTCH ISl AHAIH3A nu-
HaMUKH JECHBIX GnoMOB. [logpo6Hoe ommcauue B
MOQE/BIX 3TOrO THNA (DH3HONOTHYECKNX H 3KOIOIH-
CCKHX 33aKOHOMEPHOCTEH TPe6yeT 3HAHMS BONBIIO-
ro 00'b€Ma KOJIMYECTRBEHHEIY, SMITHPHYECKH onpene-
JACMBIX [AHHLIX O XapaKTEPHCTHKAX H3Y49aeMBIX
TIPOLECCOB, YTO JeaeT JOCTATOYHO NPOGIEMATHY-
HBIM HCHOML30BAHAE STHX MOACEN VI FNO6ATLHEIX
OUEHOK H3MEHEHHH OFHOBDEMEHHO B MECKOJILKHX
Gromax.

Hpyroii umpoko PacnpOCTpaHEHHBIN DOAXON K
HCCICNOBAHHIO DEAKIIMH PACTHTEIHHOCTH HA KIIHMa-
TUHECKME H3MCHEHUA Oa3MpPYeTCH HA OUOKAUMAINL-
HECKUX CXEMAX, T.€. IKCTIEPHMEHTANLHO YCTAROBIEH-
HBLIX B3AHMOCBA3MX XaPAKTEPHCTHK PACTHTEILHOIO
NOKPOBA € TEMH WM HHBIMHA KITHMATHIE CKIMI napa-
METpaMul Wi BX KoMOunamueii. Cpena HauGoee ya-
CTO HCHONBL3YEMBIX B MOAENAX GHOKIHMATHYECKIX
CXEM MOXHO BBIJIENHTE CXEMY Xompamxka [10], cxe-
My I'puropreBa—Bynsixo [11] u tdopmyay JIura [12].
B cxeme Xonapumxa PasHble OMOMBE pa3feeHsl IO
PeXMMaM TAKHMX KIMMATHYECKHX XapaKTEPHCTHK,
KaK CpelH:ii 32 rofl GHOTEMIEpATypa, CpeNHeroo-
BOE KOMITIECTEO OCAIKOB ¥ KOS(PUIHEHT TIOTEHI-
QJIBHOr0 HcnapeHmna. Cxema I'puropresa—Bygsiko
CEA3bIBACT reorpauyeckoe pacnpeneiie e OCHOB-
HBIX THHOB DaCTHTEILHOCTH ¢ PAfHANHOHHBIM (a-
JAHCOM MOBEPXHOCTH W PaHALMOHHLIM HHICKCOM
cyxoctu. ®opmyaa Jlura onpegensier FOJOBYIO MPO-
AYKTHBHOCTE DAaCTHTENLHOTO MOKPOBA KaK (DyHK-
IO OT CDCIHErONOBOM TEMIIEPATYDEI H KONHIECTBA
OCalKOE 3a rofi. B paboTtax, 0CHOBAHHBIX HA GHOKIH-

H3BECTMA PAH. dU3UKA ATMOCOEPHI 1 OKEAHA,

MaTHYCCKUX CXeMaX, YYATBIBAIOLIAX CBS3h TPaHHIL
OHOMOB ¢ KIHMATHYECKIMY XapaKTePUCTHKAMH, IIO-
JIYYIEHBI OLICHKH ITOTEHIIANLHBLIX TEPPUTOPHIL, 3aHHA-
MAEMBIX TEM HITH HHBIM OGHOMOM DY Pa3IHIHBIX
CUCHAPHAX KITHMATHYECKUX BEMEHEHME [13-15]. Kak
NPAaBUNO, B ITHX HCCICTORAHIIX OpefIoNaraeTes,
UTO TPaHC(hOPMALMS PACTHTENBHBIX 30H [IPOHCXO-
AT MTHOBEHHO NPH H3MEHEHUH KITHMATHIECKEX yc-
JIOBHH, T.€. HE YUIMTLIBAETCSH, YTO PeanbHbIE CABATH
PACTHTENBHBIX COOBOILIECTR (umouenosoe), Bo3ni-
BacMele rnoSaANbHBIME | PErACHAILHLIME H3MEHe-
HIZIMH KTHMATa, IPOHCXONST B DE3YALTATE JHUTEb-
HBIX (B AECATKH M COTHH JIET) OPOIIECCOB, Ha3hbIBAE-
MbIX CyKieccrusimu [16],

AHAMA3Z pPEAKIMM TNIOBTLHOTO pacnpenencHus
PACTHTCIILHOCTH Ha KIMMATHYECKAE H3MEHEHUS EO3-
MOXCH HA OCHOBE [IMHAMWYECKHX MOAENEil. Hanpu-
Mep, B [17, 18) npegmoxena MOJEHs MIHAMHKHA IJI0-
GambHoro pactpenesnenmns PacTHTENBHOCTH B 3aBHCH-
MOCTH OT KIMMATHYECKHX IIapaMeTpos, KOTOpas
[TO3BOJISICT ONPEAENHTE I 3aJAHHOTO KIMMATHIEC
KOro ClCHapus1 pacnpeneneHne Iomane, 3aHumMae-
MBIX KLKNBIM U3 PACCMATPHBAEMBIX GHOMOB B 110605
MOMCHT BPEMCHH, & TaKkKe OUCHHTH BPEMEHA OCTH-
KEHIL STUMHI SHOMAMI PABHOBECHOIO COCTOSHELS.

OrMederHbIe HOMXONBI K MCCIENOBAHMIO PEAKIAM
PACTHTEIBHOCTH HA KIMMATHYECKUE A3MEHEHHS OCHO-
BaHbl Ha HCTIOJIL30BAHAN KAYESCTBEHHBIX XapakTepHc-
THK PacTUTENLHOTO nOKposa. [ Gomee LIyBOKOro
NOHWMAHNA BO3MOXHBIX HM3MEHEHIMIT HHTEHCHBHOCTH
MHOTOO0pPa3HELX HPOTYKUAOHHBIX H ECTPYKUMOHHbIX
TPOLECCOB B 9KOCHCTEMAX [IPH BOZMOKHELX H3MEHESHN-
AX KIMMAaTa HEOOXOMIM HX KOJHYECTBCHEbL aHAH3.

Onuoit u3 KonuuecTEeHHBIX XapaKTCPHCTHK (Du-
TOUCHO30B SENACTCH UX nepsuunas 6uosozuveckas
npoOyKyuA. ITa BeMMYMHA SBISETCH MOKa3aTeeM
HHTECHCHBHOCTH IpONecca JeNOHAPOBAHAS yraepoga
PACTUTCILHBIM NOKPOBOM U OHPEAEISETCT KOTHYe-
CTBOM OPraHHYeCKOro BEIECTBa, HaKaI/EBAFONIM-
C4 32 ONPEICCHHbIA HHTEPBAT BPEMEHH (OGhIMHO 3TO
o) Ha eaMHMIIe IIOIATH BO BCCH HaN3EMHOI H TIOT-
3EMHOH cthepe pacTrTensHOro coobimecrra. Hapsany ¢
TEPMIHOM “TIEPBHYHAY GHONOTHYECKAS IPORYKIMS
(mma NPP — “net primary production”) mcnoms3yrores
TAKKE SKBUBATCHTHLIE OHATHSA “OHONIOrHYecKas 1Ipo-
AYKTHBHOCTL”, “TONMYHBIN IpHPOCT” PACTUTENBHOTO
HOKpOBa.

Ionerrku yuyecrs B3aUMOAEHCTBHE KITHMATHYEC-
KIX M3MEHEHUH H IPOIYKIHOBHEIX IPOLECCOB pac-
THTEILHOTO MOKPOBA PEATPHHUMAIIHCE B page pabor,
B KOTOPBIX aHATH3HPOBATHCEH BO3MOXKHbIE H3MCHEHYS
ArpOKIMMATHYECKHX YCAOBHI, GHOKITHMATHYECKORO
NOTCHUHANA ¥ YPOKAUHOCTH OCHOBHBIX CEJIBCKOXO-
3AHCTBEHHBIX KYARTYP B pasHbiX reorpacmgeckax
PErIoHax mise pPsIna CIICHapI/IBB H3IMCHEHHUA KJINMATA
[19-23]. B [24, 25] na ocuose KIHMaTHYECKOR MOje-
T [26], yuuTeIBaromei YTTEPOAHBIE UK, CHECIAHBI
OLEHKH BO3MOMKHBIK PErHOHANIBEBIX H3IMEHEHHIH nep-
N1
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BUYHON GHOOTHYECKON MPOXYKIWH A TCPPUTO-

pun PoccHH, B TOM YICAE C OUCHKOK CBA3H BApHALMH
NPP c pe:xEMaMH 3aCyX.

OueHEN U3MEHEHAN GHEOOTMIECKOH MPORYKTHE-
HOCTH HA3EMHOI PACTHTEILHOCTH BO3MOXKHEL Ha 0C-
noBe 6HOCGhEPHBIX B IKOCACTEMHBIX mopenci. Ilpu-
MepaMui [PEMEHEHHs 3TOrO Kiacca MoJenen s
yKA3aHHOM LENH CIIyKaT padorsl [27. 28]. B [27] na oc-
HOBE 9KOCHCTEMHOH MOJEHH CENTURY nonyuesa
OLIEHKA BO3MOKHBIX AZMCBEHHAN TIEPBAHON OHONIOTH-
YecKOR MpORYKImH OOpealLHBIX JECOB HEHTPATLHOH
gacTy Kanaps IPH YIBOSHES! KOHUEHTPAI YTIEKHC
70r0 Ta3a B aTMocdepe ¢ HCMOAL30BAHMEM KITHMATH-
yecKol Momes OOIIel MPKY ALY GISS. B [28] npn-
BelEHBI pe3y/IbTaThl PACUCTa HHOIOTHYECKOM ITPOIYK-
THEHOCTH COCHOBLIX JIECOB Ha FOrO-BOCTOKE Ppanupm,
NOAYYECHHBIE C TIOMOLIBIO ouochepHOl  MOZENH
BIOMES3 /s yeThIpEX CLEHAPHEB KIMMATHICCKAX
H3MEHEHHI ¢ UCIONB30BAHAEM MOTCTHA obmIell uup-
xymsuu ARPEGE. CregyeT OTMETHTD, WTO NPHME-
HeHne GHOC(EpHBIX M IKOCUCTEMHBIX MojeneR 1S
QIIEHKM BO3MOXKHBIX H3MCHEHWHE IPONYKTHBHOCTH
AMEET paf MPOGIEM, CBA3aHHbIX ¢ upeHTH(UKAIHEH
HEKOTOPBIX XapaKTepHCTHK 3THX MozeneH [na pas-
HBIX (PRTOIICHO30E.

B [29] npenIoKeH METO OLEHKH IPORYKTHBHOC-
i PUTOLEHO3OB [0 H3MEHEHUAM CYyMMAapHOTO pajii-
AUMOHHOrO GANAHCA MOBEPXHOCTH U HCIAPCHIA. Ha
OCHOBE 3TOrO METOMIa ¥ TPEX CIIEHapHEB KBasuCTaty-
OHAPHBIX KIHMATHYECKIK W3MEHEHMH TPHA YABOCHHH
KOHIEHTPALY YTIEKHCIOro rasa armocgepe pac-
CYMTAHD! BO3MOMKHBIE V3MEHEHIN MPONYKTHBHOCTA
pacTHTENLHOrO MOKPOBa Ha TepPHTOPHH EBPOTCH-
ckoit wacTu Poccud.

Pe3ynbTaThbl PacYeTOB TOJOBBIX OLEHOK uepBHY-
HOH GUOTOrHYeCcKOH MPOTYKITHY PACTHTENBHOTO 110-
KpOBa C HCHONb30BAHHEM HECKOJLKIX SKOCHCTEM-
HBIX U GHOC(EpHBIX MOfIeVEH IPOAHATM3UPOBAHD! B
[30]. OTMeueHO, UTO Pe3yNbTaThI, pACCIUTAHHAIC ¢
[TOMOTIBEO MOJIENEil, B KOTOPBIX UCIONB3YETCA Honb-
Ioé KOJNHIESCTBO (PU3NOMOrMUECKHX NapaMeTpos U
XapaKTepHCTHK OKpY¥KaronIeH CPEAB! (axodu3mono-
[IGECKUE MOJICIH), CPABHUMEL ¢ Pe3yJpTaTaMil MO-
[HeMHpOBAHMS] METOJIAMH, OCHOBAHHLIMH HA IMITHPH-
YECKYl YCTAHOBJIEHHBIX 3aBACHMOCTAX NpOJYKTABHO-
CTH OT CPEOHErOHOBBIX SHAYCHHN KIUMATHISCKUX
(paxTOPOB (CHOKIMAMATHIECKHC mopeamn). Jas 3Ha-
yeruit NPP, pacCUlTaHHBIX ¢ IOMOIIBIO 3KO(H3NOo-
JTOrMYecKuX MOjeIeH, TOoRydeH GONBIINNA AMATIA30H
BapHaumif, 4eM sl sHAYeHHH, NOMYYEHHEIX C HC-
MONL30BaHNEM OHOKIAMAaTHICCKHX mopenei. IIpo-
BeEHHBIH aHaNu3 CBUJETENBCTBYCT, 1TO HOCTaTOY-
HO IPOCTHIC MOJIENH, OCHOBAHHEIE Ha OHORIHMATH-
qeCKHMX 3ABACHMOCTSX, MOXKHO HCIONL30BATh JITCA
BLISBICHIHA BO3MOKHBIX M3MEHEHHI TOOBBIX BEN-
qHH IPOXYK THEHOCTH PaCTUTE/ILHOTO HOKpOBa.

TMomy4eHHBIC € NTOMOLIBIO Mopenet pa3nntm0p“1 cre-
MeHd JETANBHOCTH ONMUCAHIA TPOLECCOB M PasHOTO

HN3BECTHA PAH, PU3HEKA ATMOCSEPL] U OKEAHA

IPOCTPAHCTBCHHO-BPEMEHHOTO paspeineHns OLCHKH
BIMSHAA KIHMATHYECKNX W3MEHECHAN Ha TPOTyKTHE-
HOCThL pacTUTENBHBIX cOOBILIECTE FOCTATOYHO PasHO-
06pasHbL. DTO CBUETCIBCTBYET O 3HAYATEILHOM HEO-
NpefeNCHHOCTH CYIIECTBYIOIIX OIEHOK BO3MOMKHBIX
M3MEHCHUH B PACTHTE/IBHOM TNOKPOBC TIOACTHAAIOINEH
NOBEPXHOCTH CYLIH. Tlo sTol MpUdIHe A MHOFOCTO-
POHHETO aHATM3A BEPOSATHOIO OTKIIMKA HazeMHOHI pac-
THTCJIFHOCTH HA H3MEHEHHE KIMMATA HEeOOXOMHM 11k~
pOKui CTIEKTP PasiiHbIX MOpmeeH, BO3MOXKHBIX CLE~
HAPHEB ¥ METOJIOB [IMATHOCTHKY.

METOM OLIEHKN OTKJIMKA.
MPOOYKTHBHOCTH PACTUTEIIBHOI'O
IIOKPOBA HA KITMMATHYECKHE
W3MEHEHHWA

Tl OLEHKM OTKIIFKA MPOJYKTHBHOCTH PACTHTEIE"
HOTO TOKPORA HA BO3MOXKHBIE H3MEHCHII KITHMATa HC-
JIOB30BAHACE PE3YBTATHI HHCICHHBIX IKCICPHMEH-
TOB ¢ KIMMATHYECKIMI MOJETIAME OOLLEH LPKY LA
atMoc(ephl H OKeana ECHAM4/OPYC3 [31, 32] Me-
TEOPOIOTHIECKOTO HHCTUTYTA Makca Tlrasgka (I'aM-
6ypr, Tepmaunsi) u HadCM3 [33, 34} BpuTaHcKO#
METEOPONOTHIECKOH cryx0pl i IEpHONa 1860~
2100 rT. ABANA2HPOBAIICE TAKKE PE3YILTATEI *IAC-
JIEHHLIX SKCIIEPHMEHTOB C KJIAMATHYECKOH MOTIETIBIO
MncTuTyTa (GUAKEA aTMOCPEpH! PAH (KM QA
PAH) [2, 35, 36], OTHOCAILECHCA K KIFACCY wMogenel po-
MEKyTOYHOH CITOKHOCTH [37]. B wicneHHbIX IKCNEpH-
MEHTAX KOHIEHTPAIHS TAPHHAKOBLIX TA308 B atMocgepe
7S TIOMIeprona 1860—1990 rr. 3aaratack N0 JaHHBM
HabmiojeHnli, a AN MONuepHONa 1901-2100 rr. — B
COOTRETCTBY CO crenapueM IS92a [3 8]. IIpu aTOM B
nausoii pabore st KM VIPA PAH aHanmu3EpyOTCA
PE3YLTATHl COOTBETCTBYIOLMX PACeTOn IpH Cue-
Hapw [S92a ¢ H3MEHEHUEM TOJIBKO coplepXKanus yr-
TEKHCIOro rasa B arMocdepe. PernOHaNLHBIC H3MEHE-
HYiSt IPOAYKTHEHOCTH PACTUTEILHOTO IOKPOBA Ha Tep-
puropiu Poccyd OLEHRBAIACH MPH AHTPONIOTEHHOM
IOTEILIEHNH, COOTBETCTBYIOLIEM H3MEHEHHIO CPETTHE-
rofioBofi TI0GATBHON JIPUIIOBEPXHOCTHOM TEMIIEPATY-
pot Ha 1°C. CriegyeT OTMETHTE, IT0 NpX paccMaTpHBa-
€MOM CUHAPHH MPOCTPAHCTBEHHOE H3MCHCHNE K-
MATHYECKHX XAPAKTEPHCTHK BECHMA HEORHOPORHO M
CYIIECTBEHHO 3ABHCUT OT CE30HA. B 4acTHOCTH, B BBICO-
KuX [IMPOTAX HAfl KOHTHHEHTAMHA MAKCHMATBHOS 1no-
TeIUIenne CeTyeT OXHIATH 3UMOil PH MEHEC 3HATM-
TeTEHBIX H3MEHSHISX IPAIIOBEPXHOCTHON TEMICPaTy-
1 i1 TIETHETO CE30HA.

[ns onpefeHeH s OTKIIHKA NepBHYHOL OHONIOrKye-
CKOIi TIPOJKIFY PACTHTETBHOTO MOKPOBA HAZCMHbIX
3KOCHCTEM HA KIMMATHYECKHE M3MCHEHHS HCNONB30-
BaJIaCh MOENb, paspaboTanHas B JlabopaTopHu MaTe-
MaTaueckoll sxonorud PA PAH [29]. B ocHoOBE
STO# MOJIEJH JTEXKUT CHOKIIAMATITIECKAs CXCMa, KOTO-
pasi YCTAHABIIMBACT 3ABHCHMOCTD 3HayeHmi OHOJIOTH-
4eCKON MPOTYKTUBHOCTH pPacTHTENBbHbIX COOBIIECTR
OT BEMMMUH CYMMAPHOTO PafHALUOHHOTO Gananca
MNe 1
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Prc. 1. Uzoanann IEPBEYHOH ORONIOTHYECKOI TIPONYKURAR (KT/M> B TOI) B KOOPAHHATAX Rcnapedus (E, MM B ron) o ¢yMMap-
BOTO panpauBEOHHOro Gananca (R, T /M B TOR) IS PacTHTENLHOTO noxposa Poccnn.

oBepxHOCTH R ¥ Hemapenust E. s 3adaHusa Gro-
KNIHMAaTH4YECKOH CXEMBI GBI OOIYYEHE! (PyHKIHO-
HATBHBIC 3aBUCHMOCTH TONHYHON NPOTYKTHBHOCTH
HTONEHO30B OT yKa3aHHbIX KTHMATHIECKHX XapaKTe-
PHCTHK IUIs1 PABHHHHOMR TeppuTopra Poccym (ropHsIe
PalioHEI He PacCMaTpHBANICE) HA OCHOBE NAHHBIX SKC-
HEPUMEHTANBLHBIX SHAMEHMH [ IEPBIYHOMN GHOIOrH-
HECKOH NPOIYKIUY (PHTOLEHO30R Cereprout Eppazun
[39] u garmeIx (RapT) ju1s1 pagHaoHHOrO Oamanca [40]
1 ucrapenys [41]. Ionyvennas HOMOrpaMMa npen-
CTablieHa Ha puc. 1. Ha ocroBe 3TOI HOMOTDaMMBI H
METOIA KyCOYHO-KyGHYECKOH HHTCPIIONsImA GHONO-
TIHECKYIO IPOAYKTHBHOCTE MOXKHO NIPEACTARHTE B BH-
A€ HENPEPBIBHOH (PYHKUMH OT ABYX NEPEMEHABIX ~—
CYMMAapHOTO paJHAILMOHHOro Garanca TIOBEPXHOCTH H
ucnapenns. [lomyyernas sasncmvocts NPP ot R g E
I pernonoe Poccun nipuecaeHa Ha puc. 2. Cornacko
NPOBCIICHHBIM pacyeTaM, OTKAOHEHHUS MOJENBHBIX
SHAYCHMA DPOSYKTUBHOCTH OT MU3MEPEHHBIX BEJIH-
HYHH COCTABIAIOT NS PaCTHTEALHOCTH TYHIPOBOM
30HLI HE Gonee 3%, nAsl 1eCHOM 30HLI — 2% (xBo¥i~
Hele neca), 10% (eMeinanysie neca), 16% (umpoxo-
JIHCTBEHHBIE JI€Ca), JJIs NYTOROMN PaCTHTENLHOCTH 1
crened — 35 u 14% COOTBETCTBEHHO, JIIsl IOAYIYC-
ThIHE — 9%.

Takum o6pazom, ans PacyeTa OTKNHKA NePBHY-
HOM GHOIOrHYeCKOH NPOOYKIWH NPH TOM WJIH HHOM
CLEHapHH M3MEHCHHS KIHMATA TPedyeTCs OLEHHTE
BOSMOXHBIC M3MEHEHHs WCIADEHHs H CYMMAapHOIo
PaMAAOHHOrO GadaHca mOBEepXHOCTH. B OaHHOK
padoTe HCIIOAB3OBANHCE OLEHKH HM3MEHEHHA HCHape-
HUSA, TIOYICHHbIE H3 PE3YAbTATOR YHCAECHHBIX KO-
UICPAMCHTOR C KNUMATHYECKUMA MOMEIAMH, H CEBSI3L
TEMNIEPATYPHOTO pesKuMa (CyMMBI s exTHBHBIX

HU3BECTHS PAH. OH3UKA ATMOC®EPHI H OKEAHA

TEMIICPATYD, T.€. FTOOBOH CYMMbI CPCHHECYTOYHBIX
3HAYCHUH NPHIOBEPXHOCTHOM TEMIIEPATYPEI HE HH-
xe 10°C - Ty) u cymmaproro PamHauroHEOrO Garan-
€a MOBEPXHOCTH K. 3aBACHMOCTE MEXTY BeJIMYMHA-
MH R u T; Obina IPOAHANH3APOBAHA NIl TEPPATOPHH
Poccun Ha ocuose rauneIx (40] u npencrapaena na
puc. 3. IlpoBeseHubl anamms ToKasai, 4T0 Npu u3-
MeneHnn Ty o1 0 o 600°C Bemuyirma R yBEenHmYHBaeT-
¢l HEsHaTMTEnBHO (€ 0.7 o 0.8 Tx/M2 B rog). ITpu
M3MEHEHUH 3HaYeHHH Ty 1o 2000°C semmmma R H3Me-
Hieres or 0.8 po 1.5 Iilx/M? B ron, LPH NanbHEHAITeM
yeenudernn 1y o 2800°C poer pesmmne: R 3aMe[Is-
ercs. Ipy msmenernuy Ts o1 2800 g0 3100°C HabMoga-
ETCs PE3KHI pocT 3Ha%enwt R ot 1.8 7o 2.1 I'x/m? B
rop. Hameueiinee yemmuenmne Ty cnabo sanseT Ha
USMCHEHHC BENHYMHBI CYMMapHOTO PagualHOHHOTO
Gananca: sHauenns R ocTarorcs NPaKTHYECKH IIOCTO-
AHHBIMY, NPHOIHIRTEIBHO paBHbIME 2.0 TIx/M? g
rox. Taxum o6pasom, B3arMOCRI3D R i Ty mst Teppu-
Topun Poccuu He sBisieTcst smunesinoi. Tak xax rogo-
BBIE CYMMBI 9 (ICKTHEHBIX CPEARECYTOUHBIX 3Ha -
HHI TIPUTIOBEPXHOCTHO TEMOEPATYPhl MOXKHO OLe-
HHUTB 110 pe3yabTaTaM YHCITEHHBIX IKCHEPHMEHTOB C
KIUMATHYECKUMH MO[IETIAIMH, TO OTMEYEHHAS 3aBH-
CHMOCTE MeXTY R i Ty MOXET GBITh HCIONB30BAHA
FULSL OUCHKH H3MEHEHHS] CYMMADHOTO PagHANMOHHO-
ro GanaHca o H3MCHEHUSIM NIPHIIOBEPXHOCTHOM TeM-
HEPATYPHL.

AHAIIN3 PE3YIIbTATOB H BBIBOJbI

Ha puc. 4 TIPENCTAB/ICHEI BO3MOKHLIE H3MEHEHHS
BEJTHM'MH NCPBHYHON GHOMOTHYeCKOm TOPOIYKIHE pac-
THTEIBHOIO MOKPOBa IPH KAHMATHYECKITX U3MECHEHU-
MNe |
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NPP, xr/(M° TOR)
3_.

R, TIx/(m? rom)

Puc. 2. 3aBACHMOCTE 3HAUCHHI TEPEAYHOH Suonornyeckoit npopykuun (NPP) or cyMMapROTO pafHANHORHOrO Gananca no-

pepxHOCTH (R) B HCHApeHud (E) ins pernoHos Poccru.

SX, CBA3AHHBIX C YBETMYCHMCM CPEIHETONOBOH ITIO-
fanpHOM IPUIIOBEPXHOCTHOM TEMIIEPATYPHI HA 1°C, B
svonensx ECHAMA/OPYC3, HadCM3 1 KM HPA
PAH mpu aHTPONOTEHHBIX CLCHAPHAX ro0anLHOTO
poterienns. CoraacHo NOTYyHeHHBIM OLICHKAM Kak B
Cesepo-Bocrousol qactu Poccii, a TakKKe B ceBep-
HBIX PETHOHAX CBPONEHCKOH JaCTH Poccun u1 Cubn-
PH, HC OKHIAETCA OOMBILLX M3MEHEHMI TPOTYKTHE-
HOCTH PAcTHTEJLHOrO TOKpoBa. VISMCHEHHS 3HAe-
st NPP B 3THX perMOHax HafifieHbi B IHATA30HC OT
0.1 100.1 Kr/m* B TOA. YBEIIUERUE HPONYKTHBHOC-
TH pacTHTENHHOTO NoKposa Ha 0. 1-0.4 gr/M® B TOI
BO3MOXKHO B EBponeiickoil yactu Poccuu (FOxnas
Kapenus, TTeuepo-OHexCKui 6acceitn). Bospacta-
uue semuumeabl NPP mo 0.4 KriM? B roj BO3MOXKHO
TaKKe B PANE PETAOBOB 3anafHoi Cutupu. Cornac-
HO KIHMATHYECKHM CLHESHAPHAM ECHAM4/OPYC3 u
KM HMPA PAH, ysenudycHHEE TOJOBBIX 3HAYEHHH
NPP na 0.1-0.4 Kr/M? ONy<eHO Al OOLIUPHOTO pe-
ruona Cpepseii CrnGupu (OT HIDKHErO TEUCHHA pek
Hinxweot Tysrycka i Bretioil Ha ceBepe 10 BEPXOBHIL

M3BECTHS PAH, PHU3NKA ATMOC®EPHL 1 OKEAHA

pex Amnrapp! i JleHsr Ha rore). Bee paccmaTpHBac-
MBi¢ CIEHAPHH KIHMAaTHHSCKIX H3MCHEHHH MOaroT
AHAJTOTHYHOE YBEIHICHHAE 3HAYCHMH NPP B permo-
aax Sabatikansd 1 JanbHeTo BocToKa.

BHAYNTEALHOE YBETTHYCHHE n;z)onymum pacTi-
TeALHOTO NOKPOBA (CBBIIIE 0.4 x/M? B TOT) 0 KN¥IMA-
tyrecki cueHapusm ECHAMA/OPYCS u KM UPA
P AH BO3MOKHO Ha OGUIMPHOI TeppUTOpMH EBpOnCH-
cxoi yacTh Poccun, a TAKXKe B PErHOHAX 3anagHoN H
Cpenneii CuGupu i JanbHero Bocroka. KnivaTiyec-
xuit cuenapmii HadCM3 faer aHanoOrMHOE yBEIIHe-
e spavemmi NPP Ha 3HavHTEILHO MEHbILIe TepPH-
topun (8 EBponeickoi JacTi Poceym, anamsoi Cu-
Gupu, 3abankanbe 1 Ha HansreMm BocToke).

YMmenbinesne npopyki Ha 0.1-0.8 KT/M® B [OJ 1IO-
JIYIEHO HA SHAYMTENHLHON TeppHTOpiH EBpOmerCcKoOl
yacTd Poccrs (0T BEPXHETO H CPERHETO TCHEHHA [lona
Ha JIOrO—3arage X0 HIDKHET O TEUCHIA PeK Kambr 1 Ca-
Mapbl Ha BOCTOKE). o KmMMaTHYECKUM CUEHAPYSM
ECHAM4/OPYC3 1 KM VP A PAH BLIIENAOTCA TAK-
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Puc. 3. 3azucavocTs MEXNY CYMMAaPHBIM PATHALAOHHBIM GAMaHCOM NOBEPXHOCTH (R) M FONOBO#H cyMMOl CPERHECY TOYHEIX
3HAYEHEH NPHIOBEPXHOCTHON TeMOepaType! ve Hmke 10°C (Ts) nna TepPHTOPHHA POCCHR (TPEyroMbHIKY — TaHHbIC COTTACHO

[40], cnnowraas aunms — rpadux zaBaCHMOCTH).

e pajionsl HckHero I1OBOIDKES i Cegeproro Kapka-
34, B KOTOPBIX NPOAYKTHBHOCTbL PACTHTE/BHOTG [O-
KpOBa MOXET yMeHbUIMTECA 110 0.3-0.4 kr/m? B rom.
Cuenapuit ECHAM4/OPYC3 ermensier Tacske ¥oro-
3amajHBIi pernod (PaloH HIDKHETO TeYeHHs Hona), B
KOTOPOM BO3MOXHO IIOHIDKEHME HPOXYKTHBHOCTH
Ha0.4-0.5 xkr/M* B TOm. Cornacuo CIEHapHAM
ECHAM4/0PYC3 1 KM HOA PAH, noayyeso ue-
SHAUUTCIILHOE NOHIKCHUE HPOAYKTHEHOCTH PACTH-
TEAbHOrO nokposa (go 0.3 kr/m? B rof) Ha rore Poc-
cmu (OT Gacceifna pekn Ypan Ha 3aiage JJo dacceina
pexu O6u Ha Bocroke). Cuenapuit HadCM3 OpeaNo-
J1aracT yMEHLINEHHE 3HaYe I NPP & paiionax miokwe-
ro reyenus Jona Ha 0.1-0.2 xr/m2 B TOI M Ha OONIMPHOK
TEPPHTOPHH 3ananHol K Cpemnett CuGupu (ot CpemHe-
ro Teuerma Hpreiira i HuskHero tevenns Q61 Ha 1oro-
3aflafie R0 CPETHEro ¥ HIDKHETO Tevekms Hiskuei Tyn-
TYCKH Ha cepepo-socroke) Ha 0.1-0.5 kr/v? B roj.

CornacHo nonyueHsbmM PE3yABTATaM, IPOCTPAH-
CTBCHHBIE DPACIpPEeRCHSHNS H3MEHEHHH MEPBUHYIHON
OGHOMOrHYECKOH IPOTYKIHH PaCTHTEIBHOTO MOKpPO-
Ba Ha TEppATOpHH Pocchu Mo KamMaTIYecKuM cLe-
HapusM ECHAM4/OPYC3 u KM U®A PAH nocra-
TOWHO Gnusku. Ilpegmonaraemele maMeHenms npo-
AYKTHBHOCTH PacTHTEILHOI'O NOKPOBA M0 CUCHaPHIO

HU3BECTHS PAH. ®U3HUKA ATMOC®EPH U OKEAHA

HadCM3 zamerso otnmuarores or HIDOrHO30E MO
cuenapuiM ECHAM4/OPYC3 u KM M®A PAH.

Ha puc. 5 npusenenn: LIMPOTHEIE pacnpexene-
HuA BenwauH NPP o papnnig Uit BTOPOH NMOJIOBH-
bl XX Beka pia Pocenu B IeNoM (a), a TAKKe Ons ee
EBponeiickoit yactn (6), Cubupu 1 Jamssero Bocro-
Ka (8). Cornacho puc. 5a no SMIMAPHYECKHM JAHHEIM
Makcmym NPP (okono 1.4 xe/M? B rog) s Pocerm &
LEJIOM IOCTHraeTest OKOI0 55°N B nosice WHpPOT OT
35°N g0 60°N npoucxomur Pe3KOoe YMEHBIUCHHE Be-
JHYHHBI TONOBROM NPOJYKTHBHOCTH 0 0.5 Kr/m2. Ha-
JICE K CCBEPY yMEHbILIEHHe 3HaueHnj NPP ¢ pocToMm
WHpOTeI Sosce nnasnoe. B nosice IWHPOT oT 35°N no
45°N ocpenrenHbie 1o omMpoTaM 3HaveHuss NPP s
TeppuTopnH Poccuu B uestom o SMIHPHYECKHIM JaH-
HBIM He Meree 1 kr/M? B rog.

Kak smn#o u3 cpapnenus pHC. 56 H puC. 5B, 3vm-
PHUECKHE 32BMCAMOCTE NPP OT tmpoTs: st Pa3HEIX
pPeruoHoE Poccry cymectBenHO pasmm4arotcd. Tak
OTMECHHOE Ha PHC. 5a peakoe nagenue NPP k ceBepy
OT 55°N xapakTepHo s Cubupu u Jansuero Bocro-
Ka (pHC. 5B), TOrNa KaK 11s Esponeiickoit yactn Poc-
crH {pucC. 56) K ceBepy ot 55°N TPOABAAETCH HONO-
HHTENbHbIE MaKcHEMyM NPP. Ha Egsponeiickoi yactu
Poccan manGoneume suavenns NPP [POSIBISTIOTCA
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Piic. 4, izMeHeH s 3HaveHi nepBH4HOI BHONOrHYEeCKOH NPOAYKIUHH IpH
veMmepaTypst Ha 1°C B Mopeax ECHAM4/QPYC3 (a), KM dA

YeHHEM CPENHErOHOBOH roGATEHO NPHIOBEPXHOCTHONH
PAH (6), HadCM3 (B).

M3BECTHS PAH. ®U3UKA ATMOCPEPHI 1 OKEAHA

ToM 41
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NPP, kr/(M2 rox)
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Puc. 5. HIHpOTHBIE pacTpenenenus senmyHy NepBHYHOI GHOTOrAdecKkol mponykimn (NPP) PaCTATENLHOTC ICKPOBA COrac-
HO SMIMPIYECKHM NAHHBIM 1S BYOPOik MonoBaHBI XX BeXa (COFTACHO [39]) 1 npa rmoGanshoM noTemrenny Ha 1°C, nony-
HYEHHBIC C HCHONbIORAHMIEM KIHMaTHYCCKIX cnerapnes KM HPA PAH, ECHAM4/OPYC3 i HadCM3, gast Teppuroprn Poc-
cnu (a), Eeponefickoit vactu Poccun (6), Cubupr u Naneuero Bocroka (B).

B IOAICE ITAPOT 0KONo 52-53°N, B TO BPEMA KaK I
Cubupu n Dansuero Bocroka s athx UIHpOTAaX OT-
MEYaeTCcs YETKO BBIDAXKEHHBIN JOKANLHLIH MHAHH-
mMyMm NPP.

Hapsmy ¢ sMimprveckumu nanmeivm na puc. 5
[IPECTABIEHR! OUEHKH BO3MOXHBIX 3HaYEHUI TPO-
AYKTHBHOCTH PACTHTEILHOIO MOKPOBA HA TEPPHTO-

HU3BECTHA PAH. PU3UKA ATMOCHEPH 1 OKEAHA

puir Poccnm 1ipu riofanbHOM moTeneHmH Ha 1°C,
DNOJNYYICHHBIE C HCMONBE30BAHHEM KIMMATHUCCKUX
cuenapues ECHAM4/OPYC3, HadCM3 u KM P A
PAH. Ilpu 9TOM uaMeHeHRs MOmETBHBIX 3HAYEHHIT
NPP onenuBaaucs OTHOCHTETBHO IMIUPHYECKOrO
UMPOTHOro pacnpefpeicuud. Ins Poccunm B nenom
(puc. 5a) rauGonsiune 3ugucHns NPP g IOXKHBIX IHH-
poTax (IpaMEpHO 10 53-54°N) NIOTYYEHEBI O KIIMMA-
Ne
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tuyeckoMy cuenapuio HadCM3. CrepyeT OTMETATE,
YTO JIOMYIEHHBIE COTTACHO STOMY CIIEHApHIO B pac-
CMATPHBAEMBIX IIMPOTaX 3HAYEHESA PONYKTHBHOCTH
IIPEBOCXOMISTT SMIMPITIECKAS 3HAYCHIA AT BTOpOH 1O~
noemHb! XX Bexa. B 60mee CeBEPHBIX LAPOTAX H3MEHE-
st serrawE NPP o crenapo HadCM3 npakTiriecku
oTcyTeTeyioT. CoTnacH0 RIMMATIMECKIM CLICHAPIM c
neronb3opanueM Mogenein ECHAM4/OPYC3 n KM
UPA PAH, HauGonpime H3MCHCHHAT sHavennii NPP
IPOSBISHOTCH B GONee CCBEPHBIX APOTaX — K CEBEPY
or 55°N BIIOTH O MPANOJSPHLIX HMPOT. B HOKHEIX
LIMPOTAX U3MEHEHHS POAYKTHBHOCTH PACTHTEILHOTO
TIOKPOB2 15 TEPPATOPYH POCCUH B LENOM, COTVIACHO
xmmvaTeckEM cuesapus ECHAMA/OPYC3 n KM
UPA PAH, 3aMeTHO MEHBIIC (OCOOSHHO COTIIACHO
cuenaparo ECHAM4/OPY(C3), 1ueM Ha OCHOBE pace-
OB W3MCHEHHM K/AMaTa rio Mopesm HadCM3 (puc. 5a).
B 40-x mmpoTax NpH KIMMATHYECKAX H3MCHEHILIX CO-
rracro pacueram ECHAMA4/OPYC3 n KM HPAPAH,
g ormrae or HadCM3, BO3MOKHO YMEHBILICHHE 3HA-
yepmii NPP 10 CpaBHEHHIO ¢ JAHHBIMH HaOMIONCHII
BTOPOIi MOsI0BHHBL XX BEKA.

CyllleCTBeHHBIE M3MEHEHIS —TPONyKTHBHOCTH
PACTHTENBLHOIO MOKPOBA HA TEPPUTOPHH Esponeii-
cKOli yacTh POCCHH TIOJyYEHbI CEBEPHEE MTPEMCPHO
53° N — BITOTH X0 CyOHONSAPHBIX IIAPOT {pHC. 56).
[Ipu 5TOM COTJIACHO KIMMATHYECKHM CHCHAPHIM
ECHAM4/0OPYC3 u KM MPA PAH past aTOTO 1M~
POTHOrO NHANA30HA IOIY4CH 3HAYUTENBHBIA POCT
snavenmii NPP mpa morennenuu. o CueHapuio
HadCM?3 snavenns: NPP ysenwuuBaroTca B 60-X -
pOTax M YMEHBIUAIOTCS B OJee JOKHBIX IIMPOTAX
3TOrO NOsSICA TIO CPABHEHHIO ¢ SMIHPHYESCKHMHA JaH-
HBIMH (151 BTOPO# monoBaEbl XX BEKa.

Tsst Cubupn 1 [Jamssero Bocroka (puc. 5B) oTMe-
yen poct 3HaseHHi NPP o Bcex IMPOTHBIX 30HAX IPH
xmvaTraeckoM creHapm KM UOA PAH. Brmsxue
OLIEHKY TIONYYEHEI ¢ HCIOB30BAHNEM KIMMATHHCCKO-
ro cuenapusi ECHAM4/OPYC3, TOABKO C 3aMETHO oo~
nee cnabbivi maMeneHusivE NPP B y3koM 1osice Cpeg-
Hpx poT (52-55°N). 3HauATeNBHbI NPAPOCT NPPE
9TOM PErNOHE BO3MOXKEH K 0Ty OT 52°N cornacHo BceM
TpEeM aHATM3HPOBABUIMCS KIIMATHYCCKIM CLICHAPH-
s, npudeM 1o cuenapmo HadCM3 nonyueno Hau-
GoJiplIee YBEIHYEHHE TPOTYKTHBHOCTH PACTHTC B~
HOT'O NOKPOBA.

B UenoM, COriacHO CHENaHHbIM OHESHKAM C HC-
NIOB30BAHMEM DA3IHYHBIX MOJCIBHBIX CLCHApUEB
[OGATLHOTO CPENHETOJOBOr0 NOTEMNCHUA Ha 1°C,
MOJKHO O¥MIATEL 3aMETHOTO YBCTHYUCHIL AePBHYHOH
AUOOrAYECKOM TPOIYKIIH B IOCTATOYHO NPOTAKEH-
HOM TOfice IMHpPOT A Teppuropun Pocomi. B To xe
BpEMS! CIIEAYET OTMETHUTE CYLGCTBEHHbIE PETHOHAB-
HBIE Pa3Iuls BOZMOKHbBIX HW3MEHEHHH NPH pasHbIX
MOJENBHBIX CHEHAPHAX KNHMATHICCKHX HU3MEHCHMIL
B wacTgocTH, B 10k#EbIX (40-X) HHpOTAX TpY KAMMa-
THYECKIX CLEHAPHSX AHTPONOTEHHOTO NOTEILICHILA C
ACTIOIb30BAHKMEM BCEX TPEX PACCMOTPEHHBIX MOJICNCH

3 HM3BECTUS PAH. PU3MKA ATMOCOEFHI U OKEAHA

ECHAM4/OPYC3, HadCM3 u KM U®A PAH nep-
BUMUHAS OHONIOTHYECKAs NMPONYKUKS YBCHHIHBACTCA
mns CuGmpn m Hamssero Bocroka. s Esponei-
CKOi yacTd PoccHit OTMEUEHB] W3MCHCHHA 3HAYEHHH
NPP pazHOro 35aKa, IpHA 3TOM B IMPOTHOH 30HE 47—
50°N mas BCeX NPOAHATM3MPOBAHABIX KIMMATHYCC-
KHX CIEHAPHMER NMONYYEHO CHICKCHHC BEJIHYMHEI IO
JOBO# IIPONYKTHBHOCTH PacTHTEELHOTO IIOKPOBA.

PacTHTEILHBI TOKPOB Ha3¢MHBIX SKOCHCTEM AB-
JNAETCA CYWECTBEHBOM JACTBI0 3eMHOA KIAMATHICC-
KO¥i cAcTeéMBl. B pesyapTaTe KIMMaTHICCKUX H3MC-
HEHHl MPOHCXOMAT U3MECHEHMA reorpapHIECKHX H
BRICOTHBIX TDAHAL] apCaioB MPOM3PACTAHMS MHOTHIX
BHOB PACTeHHit, Mepepacrpeseneine JOMUHAPYIO-
L{[UX BHJOB B IKOCACTEMAX H, KaK CIEACTBAS ITHX HPO-
[ECCOB, H3MEHSIOTCA DNOKAa3aTelH MPONYKTHBHOCTH
purroneroz08. MisMeHeHUs B XapaKTEPHCTHKAX pacTH-
TENBFHOrO IIOKPOBA HA3eMHBIX 9KOCHCTEM BIIEKYT 32 CO-
G0l M3IMEHEHHs B PaiUAIMOHHBIX XapakTepUCTHKAX
HOBEPXHOCTH CyLU B CHCTEMBI aTMOC(epa—TI0ACTHIA-
1oLIA% TIOBEPXHOCTL B NemoM. VI3MeRaroTCs IHeprood-
MeH ¢ armocthepoil, THIPOIOTHYECKHH 1 JTIIEPOTHbLH
peskuMbl TeppuTopuii [1, 42, 43]. [Io 3KCIEepUMEH-
TATBHBIM JABHBIM JIS BTOPOM IONoBUHHbE XX BEKA
OlEHKA FAEeNOHHPOBAHUS YTIEpOJa PacTHTCIEHBIM
pokpoBoM PoccuE COCTaBIAET OKOIO 4.4 T'r/rog
[44]. MopmemsHEIC OLEHKH rIOBanbHOrO 3HAYCHAA
MIEPBUYHOI GHONOrM4ecKOi MPOTYKLHM HASEMHBIX
skocucTeM, cornacHo [30], H3MEHSIOTCA B AUATIA30HE
ot 46 5o 62 't yrmepoga B rof. [1pu 2ToM BEIrMHA
NPP maseMHbIx 9kocucTeM Poccru cOCTABIAET NPH-
MepHO 7—10% OT rI00aNBHOTO 3HAYCHHA 3TOH BEJIH-
yyHbl. CleflyeT OTMETHTD, YTO JICCHBIE IKOCHCTEMBI
Poccun, 3aHAMaiompe okono 40% mmomany 6ope-
ANLHBIX M yMepeHHbIX Jiecos CeBepHOTO MOJYIIA-
pusL, ETIOHUPYIOT €3KErOTHO 2-2.5 I'r yrnepopa {44,
45}. 910 cocTarasgeT 0KONO 38% BEAMYMHBI HEPRITT-
HO#H GHONOTHUECKOH NPORYKIMY JIECOB 3TOrO THNA.
COrTacHO [OMYYEHHEIM Pe3yIbTaTaM, IpH rIo0an,-
HOM NPUIIOBEPXHOCTHOM NOTEMLICHIA Ha 1°C MOXKHO
OXUNATE YBEIHIEHHe TOROBOrO JENOHAPOBAHMA Y-
Jlepolla PACTUTENBHLIM [OKPOBOM Ha TCPPUTOPHH
Poccuy 3a CYET TOTNIOINEHUsSl YIJNEKHCIOTo rasa M3
atmocepbl ipaMepHO OT 7% (cuenapuit HadCM3)
no 18% (crenapun ECHAM4/OPYC3 u KM UBA
PAH) 110 cpaBHEHMUIO ¢ TAHHBIMH I BTOPOH TIOJO-
BuHbI XX BExa.

ABTOpEI BRIpaXKAIOT $NarofapHocTs A.A Kapnen-
KO 2a IOMOIIE B 00paboTKe Pe3yIbTaTOB MOICIbHbBIX
PACUETOB KTHMATHYECKHX CueHapues. [lamuast pabota
BBITIOJHEHA NPH Toiepake Poccuiickoro ¢oHna pyH-
JAMCHTANILHBIX MCCIETOBaniii  (IIPOSKT Ne 02-05-
64573) u Mporpamms! [Tpesmmuyma PAH “Hsmene-
HUS IPHPOIHON cpefibl M KAUMATA: IPUPORHRIC KATa-
cTpodns”.
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Model Estimates of Climate Change Impact on the Vegetation Cover
and Sink of Atmospheric Carbon

L. L. Golubyatnikov, 1. I. Mokhov, E. A. Denisenko, and V. A, Tikhonov
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Pyzhevskii per. 3, Moscow, 119017 Russia
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Abstract—The vegetation cover of terrestrial ecosystems plays an important role in the regulation of energy
and mass exchange in the atmosphere—land surface system. In particular, plants actively absorb atmospheric
carbon dioxide, thereby reducing the greenhouse effect. An important quantitative characteristic of the vegeta-
tion cover is its net primary production. Changes in the terrestrial net primary preduction under possible climate
changes in the 21st century are estimated. The computations are based on the dependence of net primary pro-
duction on the surface radiation balance and evaporation. This dependence is derived using the relationship be-
tween the thermal conditions (annual total of effective daily mean surface temperature) and the radiation bal-
ance. Possible changes in the net primary production over Russia under a 1°C increase in the annual mean gio--

bal surface temperature are estimated by

ECHAM4/0OPYC3 and HadCM3 and the intermediate

using the atmosphere—ocean general circulation models
-complexity IAP RAS climate model for anthropogenic

scenarios of greenhouse gas changes. The results obtained are used to estimate the atmospheric carbon sink as-

sociated with changes in the vegetation cover.
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