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PaccMoTpeH pap COBPEMGHHLIX FORXONOE K pelIeHHIO NpoGaeMbl OLEHKH IEPBHYHON GHOIOrMIecKoH
NPOMYKIMA HA3EMHBIX 3KOCHCTeM. MsnokeHa MeTONHKA [IPOrHO3HPOBAHAS U3MEHEHUS 37T0H XapaKTepuc-
THKH PACTHTEILHOIO MOKPOBA B 3aBUCHMOCTH OT BCIIHYHH PafHAIIMOHHOTO Hananca H CyMMapHOTO HCIa-
PeHus. IMony4ess! pacaeTHEIE 3HAMEHIA A KOJIMYECTBA YIIePOfia eXerofHe aKKyMy upyeMOro 30HANb-
HOH PACTHTENBHOCTEIO SKOCHCTEM EBPONEHCKOM TEPPHTOPHH Poccri Kak 0 MeTomaM OCHOBAHHBIM Ha
SMOEPHYECKH YCTAHOBICHHBIX COOTHOLICHNIX CPENHETONOBbIX 3HaYSHHH KIHMATHYSCKUX IapaMeTpoRB
BENHYEHAMHA IPONYKTEBHEOCTH, TaK ¥ II0 MOJIEJSIM, B OCHOBY KOTOPBIX HONOXKEHO ONMCAHNE NOTOKOE yr-
nepona MEX]Ty KOMITaDTMEHTaMI akocucTeM. [IpoBeleHO cpaBEEHHE NONYYEHHEIX MONEIBHEIX 3HaYeHHAR
NEPBHYHOM GHONOTHIECKOH MPOAYKUEHE C 9KCIEPUMEHTAbHBIME [AHHbIMMU.

BBEJEHHE

OfHEM H3 KIKOYEBLIX BOIPOCOB HCCIEIOBAHII,
CBA33HHAIX C H3Y9EHHEM NOCTEACTBUH aHTPONOTCH-
HOTO BO3FEHCTBRA KaK Ha KONAYECTBEHHBIE Xapax-
TEPHUCTHKY [MIOOATBHOTO KPyroBOpOTa OpraHMyec-
KOTO BEIECTBA, TAK H HA CTPYKTYPY BCel 6noccpepbl
B LIETIOM SBIAETCH MOTEIHPOBaHHE IEPBUYHON 6HO-
JIOTHYECKOH IIPORYKIMY Ha3eMHEIX 3KOCHCTEM. JTa
BENMYHHA ABISETCA OFHOH H3 OCHOBHBIX XapaKTepu-

CTHK PacTHTCIBHOIO NOKpOBA B ONPEACIACTCA KO-

JNAYECTBOM OPTaHWYECKOro BELIECTBA, HAPACTIO-
MM 32 ONpenie/IeHHEI HHTepPBall BpEMCHH (o6bruHO
3TO TON) Ha eJUHULE UIOMIATA BO BCEH Hal3eMHOM
NON3eMHOH chepe pacTUTENLHOro coodimecTsa. Pac-
CYATBHIBAETCS 3TA BENUYHHA B SMHHIAX CYXOT0 Beca
Oprafiyeckoro BEIecTBa ¥, KaK IPaBHIIO, BeIpaxka-
eTes B YIIIEPOTHLIX €IFHANAX, KOTOPbIE [I0Ka3bIBa-
FOT COJEPXKAHME YIVIEPONa B CYXOM OPraHIdeCKOM
semecrse. Hapsgy ¢ TepMuHOM “IepBAYHAL GHOIO-
rAYecKas DPOAYKIES’ B TATEpaType HCHONB3YIOTCS
TaK#e TOHATHA KAk ‘“NepBUYHAs GHONOrHYecKas
IIpO,I[}’KTHBHOCTb” “ronm«mmn npupocT”, “rofuHas
HETTO-IPORYKIMA~ PacTUTENLHOCTH, KOTOPhIE He-
CyT O[HHAKOBYIO CMBICIOBYIO HAIDYSKYy. ITonsTHE

“nepBuyHas OHONOTHYECKad TIPORYKIIAA™ COBIARAET
¢ npemnoxkennsiM JI. Bamccom (Bliss, 1962) u mc-
HOJME3YEMBIM B COBPEMEHHOM 3apyOeXKHOH JUTEpa-
TYPE TEPMUHOM “npet primary production” (NPP). B
910# cTaThe Takxe Oyger HCTIONB30BATECA 3TO CO-
KpallleHAe 71 OG03HAYECHMA TepMIHA “IepBHYHAsL
OHMOIOrHYecKas NPONYKIHA .

HisMeHeBHe NPOCTPAHCTBEHHOTO paclpefieNicHns
BEJIHYAHL] MepBHYHOM OCHOJOIHYECKOH HpOTyKIUK
HazeMHBLIX SKOCHCTEM HMeeT CYIISCTBCHHBIE TO-
creNcTBHS IS NOATepXaHus roMeocrasa Omoctde-
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Pbl, TaK KaK STH 3HaYCHHA XaPAaKTEPHU3YIOT CKOPOCTh
eXEerONHOro MOrMCHEeHNns HazeMHoll GRoToH yrie-
KHCIIOro rasa m3 ‘arMocdepsl. OmpepeneHue Iio-
6aNbBHBLIX M JIOKANRHLIX 3HauyeHnid NPP apnsercd ak-
TyanbHO# npobiaeMoll IpH M3y9eEHH KaK GHoloru-
YeCKOro KpPyroBOpOTA OPFaHWYECKOro BEINECTBA B
LEJIOM, TaK ¥ OHOCEPHOIO IHKIa YIHePOaa B 4acT-
HOCTH.

'K macrosuieMy BpeMeHH pa3paboTaHO HECKONb-
KO JecATKOB 3KOCHCTEMHBIX H OHOCthepHBIX MONe-
Ne#, KOTOPBIC NO3BONAIOT ONECHHTL BENHYHHY HEpP-
BUYHOM GEONIOTHYECKOH NPOIYKIIEA IS Pa3IHIHBIX
30HANLULIX THIOB DPaCTHTEIBHOCTH. OTH MOJENH
IOJpasfesioTCE Ha ABE IPYNIbl: GHOKIAMATHYEC--
KHE Mofenn (B 3apyGesKHON AUTEpaType JAsA 3TOro
THmA MOJeNnell HCIONB3YyeTCd TEPMHH Tegression-
based models (McGuire et al., 1993) 1 akoduzHONO-
THUECKHe MONEIH (process-based models). ITepyio
IPYUIY COCTABISIOT MOJENH, B KOTOPBIX UCTIONEL3Y-
I0TCH 3MIMPHYECKH YCTAHOBIECHHBIE COOTHOHICHUS
CpEIHErOOBLIX 3HAYEHMI KIAMATHIECKIX IapaMe-
TpoB ¢ BenuyuaaMu NPP (TaGun. 1). T mopenu no3-
BONAKOT IPOCIENHTE TOROBYIO NUHAMHUKY NEPBHYHON
GHONOrKIECKOH MPOAYKIMH PACTUTENEHOTO TOKPO-
Ba. B ocHomy 3KO(H3AONOTHIECKHX MOJIEIEH OO~
SKE€HO OIMACAHMe NMOTOKOB yriepofa (B HEKOTOPBIX
MOJIENIIX COBMECTHO ¢ IIOTOKAaMH a30oTa H BOJLI)
MeXIy aTMocdepoi ¥ pasInYHbIME KOMIIADTMEHTA-
MH PacTHTENHLHOrO0 NOKPOBa W MONBEL [lepBiriHas
OHONOrHYeCcKas MPOAYKIUH B 9THX MOJIEJISAX 3aBHUCHT
OT Pafa NpOUECcCcoB, TAKUX Kak (POTOCHHTES M ALIXa~
HHE PACTHTENLHOCTH, HCHAPEHHE, OTMAPAHNE H Pas3-
JIOREHME OPraHuYecKoro selectsa (Tabn. 2). Mope-
JIH 3TOTO THIIA B 3aBACHMOCTH OT crnocoda mapaMeT-
pHM3afH paccMaTpUBAeMBLIX TIPOHECCOB  HMEIOT
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Taémuna 1. Cnucox HassaHmil TUTHPYEMBIX OHOKIAMATHISCKIX Moneneil

Hazgague monean

KinMaTAYecKue napaMeTpsl,
onpenensroLne 3HadeHu NPP

Herounnk

MIAMI

Mopens EdbumMosoit
: CYXOCTH

Mopens 3yGeHok

Monens Bapnsirnpa~Bazunerny

CyMMa OCAIKOB 3a [Of, CPENHEro0Bas
TeMIEpaTypa BO3AYXA - :

papHanMoHEbRIN 0aaHe, paTUaAlHOHEBIH HHIEKC

pafHaLUHMOHHBIH HamaHC, HHIEKC CYXOCTH

PafHauMOHHBIH §aNaBC, CYMMapHOE HCIapEHIe

Lieth, 1975

Edumosa, 1977

3y6enok, 1971

Bapnerrun, Basnneﬁm, 1962

Ta6amma 2. Crucox Ha3paHM UATHPYEMBIX 9KOMHU3MONOTHIECKEX MOAENel  METONOB BRIYHCIEEH NPP B uux

Haspanue Mongnﬁ' Merop Bbrancnenus NPP ' ) _' ia;g;g‘:::; Heroanmk
CASA NPP =f{PAR, FRAR, T, AET/PET) . 1 mec. | Potter et al., 1993;
(Carnegie Ames Stanford Approach C ‘ Field ef ai., 1995 .
model} - a ' . '
CENTURY NPP=fC,T.W,P,PET,N, P, 5) 1 mec. Patton et al., 1993;
{General ecosystem level model) Patton et al., 1995
TSUBIMO " |nPP =fiGPP) Imec. |Alexandrov, Oikawa, 1997,
(Tsukuda Biosphere Model) GPP=fiD,G, kT, P, 1, I, K, LAI) o Alexandrov et al., 1999
TEM ' NPP =GPP-R, - 1 mec. Raich er al., 1991;
(Terrestrial Ecosystem Model) | GPP =fCq PAR, LEAF,T,CO, W,N) | McGuire et al., 1992;
: : R,=fGPP,T.C) ' Pan et al., 1996

FBM NPP=GPP—-R, CYTKHA Ludeke et ai., 1994;
{Frankfurt Biosphere model) GPP =f(PAR, LA, T, W, CO5) Kohlmaier et af., 1997

' Ry=AT,C) '
SILVAN |NPP=GPP-R, . .} - 6cyrog | Kaduk, Heimann, 1996
(Simulating Land Vegetation And. | GPP = fiPAR, LA, T, CO,, AET/PETY
NPP model) R,=AT.C,)-

A v

Yenopusle oboznauenus. C,, ~ KOHHEETPAHUS YIICPORA B PACTHTENEHOCTH; Cppoy — MAKCHMANBHAS HHTEHCHEHOCTE doTocunTE2A;
CO7 - XOHIIEHTPAUHNA OBYOKUCH YTJIEPOfa B atmocepe; PAR — oTOCHHTETHYECKH AKTHBHAS pagualEs; P — KOMMYECTBO OCATKOE;
W- B1axHOCTS: NouBel; PET — noTenumansHoe uenapeuue; AET — peanspuoe ncnapesue; FPAR — ornomensas (bOTOCHHTETHIECKH
AKTHBHAA pajHaliisk; KOHUSHTPAlMH B HOYBE HeOprauMueckux asora (N), docdopa (P 1 cepsl (S); D — cpennss [IHHAa [HI B TEYEHRH
BeTeTallHOHHOTO MepHofa; {7 — KA BEreTAUHORHOTO NEPHOTIA; & — KOHBEPCHOHHAS KOHCT2HTA, ¥ — KOS(IDUIMERT CRETOBOM KPHBOI;
I — CBETOBas MHTEHCHBHOCTE B HONAEHS; K — KO3(PHUMEHT CBETOBOTO Ocnabenus; LAl — OTHOCHTENBHAS [IOBEPXHOCTD TACTHER:
LEAF — oTHOWIeHHE INOWI2)M JECTLEB K MAKCUMANBHO BOSMOXHOM; T — TeMIepaTypa BO3IyXa. . ’ : : )

pasiM4YHbIe XapakTEPHBIC BPEMEHa H NO3BOISIOT
NpPOCHEKUBATE CE30HHYIO [JUHAMHKY H3MCHEHUT
NPP pacTUTeNbHOTO MOKPOBA 3KOCHCTEM.

B aT0i paGoTe paccMaTpHBAKOTCA .pa3lWdHBIE
HOAXOHNbI K ONEHKE BETHYMHBI YITIEPOAA €XXErOgHO
aKKyMYIHPYEMOTO PaCTHTEABHBIM MOKPOBOM. st
9KOCHCTEM eBponelickoli TepprTopun Poccun (ETP)
NPOBENICHO CPAaBHEHHE PACCYHTAHHBIX C IIOMOIILIO
Pas’iaHYHBLIX METONOB 3HAYCHUH NEepBHYHOH OHOMO-
TUYECKOH NPONYKUMHE C peanbHBIME, 3KCIepHMeH-
TaNbHO NONVIEHHBIME NAHHLIMH. : : :
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'METO[IbI PACYUETA ITEPBUYHOJ
BHOJIOTMYECKOM ITPOIYKIIAN

. OICHKY 3Ha4eHM NepBHYHON GHONIOTHYECKOH
NPOAYKOME MOTIYT GBITH PACCUATAHBI C IOMOLUBIO
Pa3JIUYHBIX 3KCIEPHMEHTANIBHBIX METONOB, HailpH-
Mep, TAKHX KaK Ta30METPHYECKUE H3MEPEHHAS C HC-
HONB30BAHHEM HWHTETPANBHBIX PAacdeTOB pPE3yibTa-
TOB H3MEPEHUH B Pa3sHbIE MEPHONIEI C YIETOM CE30H-
HBIX H CYTOYHEIX. (PaKTOPOB; a3pOIHHAMIYECKHUe
H3MEPEHM BEPTHKANIBLHOTO rpajMeHTa KOHIIEHTpa-
Lrd YrIeKUCIIoTo ra3a B IgHO3aX; ONpeNieNeHue Ko-
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MOIEIMPOBAHME 3HAYEHUA

HEeYHOH (PUTOMACCHT; XJIOPODUIILHEIN METO, OCHO-
BaHHLIHA HA OUPENENCHAN COREPKAHIA XIopoduiia

B eAuHHIE mnowman puronenosa. OgHaxo onpene- .

nenwe NPP HenmOcpeACTBEHHG IMOBPHYECKAM [IYTeM
CBSI33HO C OIpeJeNeHHBIME TPYHOCTSAMH, CBS3aHHE]-
MH C HEOJHOPOJHOCTHIO PACTHTENBHOTO MOKPOB&,
cyG'bEKTHEHOCTBIO OLCHKH B PA3HYHBIX OUEpaIHsX,
CTAHIAPTHRIMM OLmOKaMH U3MEPCHHH. BO3HUKAIOT
npoGieMsl B IPH SKCTPANOIUPOBAHAN N IPOCT-
PAHCTBEHHBIX . O0O0IICHNH [aHHKIX. HATYPHBIX Ha-
OMIONeHHi, KOTOphIe SBISIOTCA JIOKaRbHBIMIE, TO-
YeYHEIMH H3MEPECHHAMHE. - :

ITepsrié rMobanbAEIE OUeHKH NPP 113 HazeM-
HBIX 3KOCHCTEM ObLIM MOJNYUEHB! 2KCTPAIONALUEH
HEMHOTOYMCIICHHBIX SMIMPHYECKHX NAaHHBIX H CO-
cragnstan 11-25 TrCiron (Ko6Gak, 1988). Hakornne-
HEE 3KCHEePUMEHTANIBHBIX MATEPUANIOB 3HAYMTEIRHO
PACIIMPUIIO IPEFCTABICHUE O TIEPBUYHON GHONOTH-

4ecKOM NPOAYKIUHA PA3IMIHBIX PACTHTEILHBIX COO0-

(EeCTR M 2KOCHCTEM B HENOM. DTH TaHHLIE TO3BONH-
au oueHnTh NPP pacTHTENLHOTO MOKPOBA KOHTH-
HeHTOB B 49—77 I'rCfron (Wittaker, Woodwell, 1969;
Basuneswy u ap.,1970). o

O6o61enne SMINPHYSCKIX OLEHOK HMEePBUYHOH -

GHOIOTHYecKOod NPORYKUUHM HA3EMHEIX IKOCHCTEM
CIOCOOCTBOBATIO TOSRIEHMIO HHOTO IFOJXOMA K ONlpe-
MENCHAIO 3TOH XapaKTePHUCTHKY PACTHTEIBHOTO 1O-
KPOBA, CYTL KOTOPOIrC B YCTAHOBIEHHH 3aBHCHMOCTH
3HAYEHHH TONOBOH NPONYKUMH PACTHTEILHOCTH OT
‘pasNEYHBIX KAHMaTtHdecKux (rakTopoB. ONHOA u3
OCHOBOIIORATAIOIEX paboT B PA3BUTHH 3TOTC MOA-
xofla OLLIO HCClieoBanue, npoBegesHoe A.A. I'pu-
ropeeesiM # MW Bypeiko (1956,1962). Drumu
apropamy OBIIa PAacCMOTpeHa CBs3b reorpaduyec-
KHX 30H ¢ [IOKasaTelneM TemnoobecneyeHHOCTH, B
POMNH KOTOPOrO BLICTYIAN PaflHalHOHHbIN OanaHc, H
VCIIOBHAMH VBIIKHEHUS, BLIDAKEHHLIMH Yepes pa-
IHEANHOHHBIA HHISKC CyXOCTH. BellHuyHa pagHaiu-
OHHOI'O HHJEKCA CYXOCTH OIPENENsSNnach Kak OTHO-
IIEHHE TOIOBBIX BEMHYHH pagialHoHHOro Sananca R
(kxan/cm?/from) K KONW4ecTBY Temra LP, HeoOxonu-
MOMY 17l HCTIapeHHsI TONOBOH CYMMBI OCAJ(KOB, IAie
L — ypmenpHas TeIUiora mapoofpasoBaHus (Kxan/T),
P — ropoBoe KOJIHAYECTBO Ocagkos (r/cm>/rop). Beise-
JACHHBIE 3aBHCHMOCTH MO3BOJIHUAHN ¢HOPMYIHPOBATE
KOHLEMIHIO O TOM, 9UTO IO KaXmoH rpafanyui
VBNAKHEHHS ¥ pagualMoHHOro 0alaHca XapaKkTepeH
HE TOJIBKO THIl 30HANLHOH pacTHTENBHOCTH, HO H
3HAYEeHHEe TEePBHYHOH GHONOTHYCCKOH NPORYKLHUH
PACTHTENRHOTC TNOKpoBa. [aabHelilee passHTHE
aToro nogxopga nossomune M. DBygeiko H
H.A. Edumoroi (1968) HafiTi 3aBrcEMOCTE NPP ec-
TECTBEHHOTO PACTUTENHHOIO IIOKPOBA OT IOJOBBIX
CYMM PAgHANBOHHOrG SanaHca H paguallMoOHHOTO HH-
mexca cyxocTH. ITo MEEHUIO 3THX aBTOPOB, IPONYK-
LUsT PACTUTEALHOCTH KaXKEOTO TEPMHYECKOTO HOSCA
HOCTHT2eT MaKCHMyMa IPH HEKOTOPOM ONTHMAlb-
HOM 3Ha4€HUH PAJAAIHOHHOrO MHIEKCA CYXOCTH, Ha-
xomgmieMmcs B guanazose ot 0.8 mo 1.0
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Hcnonb3opauue 6ollee IMOMHBIX IMIHPHISCKHUX
MaTepHANIOE O NEPBUYHON OHOIOTHIECKOR PONYK-
mun -nossoaunoe H.A. Edumoroit (1977) yTouHHTE
(PYHKLHOHANBHYIO 3aBHCHMOCTD BEMYHHBI IPOAYK-
[IMM OCHOBHBIX 30HANBHBIX PacTUTENBHBIX (hopMa-
oMit MEpa OT 3HaYeHHH pajMalHOHHOrO Oananca
paEuanuOHHOTO HHIEKCA CYXOCTH H COCTaBUTh KapTy
BeNHYMH GHONOTIHYecKOd MPONYKTHBHOCTH BOCCTa-
HOBIEHHOTO PACTHTENBLHOrO TOKPOBA HA3EMHBLIX
skocicTeM. COrfllacHO BBISBIIEHHOIO COOTHOINEHHA,:
nepBuYHas GHONOTHYECKas NPOMYKUAA JOCTHracT
MaKCHMAJIbHBIX 3HAYCHMH B NHANa30He H3IMEHEeHUs
palIRAUOHHOTO HHAEK A cyxocTH oT 0.5 go 1.0

3aBHCHMOCTb BETHYMH TIEPBHYHON GHOJOTHIE-
ckoif nmponykuws (T/ra/rom) OT pagUAlBOHHOTO
Bamanca R (TIx/MA/roj) ¥ CyMMapHOTO HCIIapEHHS
E (MM/rom) mas OCHOBHBIX 30HAJBHBIX PACTUTEIR-
HbIX ' (popMaumii Mupa Oblia [POAHANH3HPOBAHA
IT.J1. Bapnoiruseiv o HYL: Basunerwu (1992). Co-
[JI4CHO TIOJIVUEHHBIM STUMH ABTOPAMH pe3ylIbTaTaM,
o6/1acTy ONTHMANBHBLIX YCIOBHH IIPORYIHPOBAHMS -
PACTHTENLHOCTH BO BCEX TEPMUYECKHX MOSACAX HAXO-
IITCS- B IIHPOKOM HHTEPBAIE 3HAYCHWI MCHAPEHMs
npubnusETenso or 50 MM/rol (HONSpHBUA MOC)
nouTH Ao 1300 MM/rop (3xBaTOpUANBHEI mosAC). TTpu
3TOM MO MEpe YBENMUYEHHs DafHallHOHHOTO Gananca
MAana30H MEKIY HAUMEHLITHMH W HAHOOMBIIAMYA
3HAYEHHSIMY - BEIHUUHB] HCHApeHusi NI PacTHTEIb-
HBIX ¢hOpMalHii 3THX OONAcTeH TakKe PAaCHIMPAESTCS:
B TONAPHOM TOsiCe STOT JHATA30H HE NpPEeBbINAcT
50—100 MM, B 6opeansaom — 100200 mm, B cy660pe-
allbHOM OH HECKOJIBKO CYXKaeTcs, COCTaBlAd OKOIO
100 MM, B cyOTpOIIIYECKOM BHOBL paclMpAeTea 0
100-250 MM H B TPONAYECKOM II0SCE, BKIFOYas 3KBa-
TopuanbHbli, gocTaraeT 200250 MM.

B pabote JL.H. 3yGerok (1971) Gpuia ycTaHOBIE-
Ha 3aBUCHMOCTbH BENWYMH TIEPBUYHOM OMONOTHYEC-
KO# POAYKIKH (T/Ta/Tox) OT PalHAHOEHOTO Oanas-
ca R (kxan/cM%/ron) 1 HHAeKca cyxocrn Ey/P, 3aBucs-
IIeFO OT KCIapsaeMOCTH E, (CM/TON) M KONHYECTBa
ocankos P {(cM/ronm). M3 nonyYeHHsIX pe3yNbTaTOB
CIIEAVET, YTO NMPONYKTHRHOCTh PaCTHTENBHOrO IIO-
KpOBa IPH OFHUX H TeX XKe YCIOBHAX YBIAXHEHUA
(nocroarEoM Ey/P) BO3pacTaeT ¢ yBelHYCHHEM pa-
nuanuoHHoro GanaHca. B ycnopHax HEAOCTaTOYHOIO
VBIIaXHEHUs ¢ yBenudenneM uujekca Eq/P npopyk-
THBHOCTE NafaeT. BeICOKHe 3HaUeHNs MPORYKTHRHO-
ot (Gonee 22.5 1/ra/ron) HabMOKAKOTCSA B JOCTATOY-
HO IIMPOKOM HHTEpEale H3MEHEHWI MHAeKca CyXo-
cri Ey/P ot 0.3 o 2.0 (3ydenok, 1976).

Ha OCHORE cONOCTaBICHHA JAHHBIX N0 HPOAYK-

THBHOCTH (KT/M/TOJI) pa3NHIHBIX HA3EMHBIX 3KOCHC-

TEeM ¢ TAK¥MH KIAMaTHIECKMMH AAHHBIMH, K4K KO-
JHYECTEO OCATKOB 3a rofg P (MM) u cpegHerogosas
temmepaTypa Bosgyxa T (°C), X. JTur (Lieth, 1975)
IpeIOXII (opMyIy Ui pacueTa NepBIIHOM 6HO-
JOTMYECKOH NIPOLYKIHM B BHAE

NPP = Aniin{1—¢, 1/(1+ce” N},
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Ta6muua 3. I'ToGaTBEEIE OLEHKH NEPBHIAON DHONIOIHYE-
CKOH mponykuun (NPF) :

Hasnaﬂne MOJEH I‘gff on : I/Ic'rognnx
TSUBIMO 61.6 | Alexandrov ef al., 1999
SILVAN 61.1 | Cramer et al., 1999
Mopens EdaMoBoi 564 |Edmmosa, 1977
CASA 564 |Fielderal., 1998 -
CENTURY, 533 |Crameretal., 1999
TEM 532 |Melillo et al., 1993
FBM 50.3 |Kohlmaier et al., 1997
MIAMI 46.6 |Lieth, 1975

rae Koad¢puIuenTsl BMEIOT CIENyIOmAe 3HAYEHIs
A =1.46,a=0.000664, b =0.119, ¢ = 3.73. IToT MeE-
Tof pacdeTa NPP, uzBecTHbIM Kak MaisMcras MO-
nens (Miami Model), sBaseTcs OTHAM U3 CAMBIX IIPO-
CTBIX CIXOCOOOB, IO3BONAOUIUX OUECHHTL 3HAYEHHA
OEPEUYHON OHOJIOTHYECKOH MPOIYKUMA IO KIHMa-
TAYECKUM IapaMeTpaM. 5Ta MOJEAb 4acTo HCIONb-
3yeTcd B MCCIENOBAHKAX, CBA3AHHBIX ¢ H3YYEHHEM

B3aMMOJECHCTRIN B CHCTEME PacTHTEILHOCTh—aTMO-

chepa KaK Ha rno0aNbHOM, TaK B Ha PEFHOHAIIBHOM
yposusix (cM., Hanpumep, Esser, 1987, 1991; Belote-
lov et al., 1996; Brovkin et al., 1998, Jiang et al., 1999).

Ryo/L, cm/rop -

PaccMoTpesHbic METOOBI HCIONB3YIOT 3MITMpH-
YeCKH ONpeXeNieHHBIE COOTHOLICHUS CPEHHErofo-
EBIX 3HAYEHNH KNUMATHYECKUX NapaMeTpoB ¢ BEJIH-
yugamMu NPP B OTHOCATCS X IpyIme OHOXIHMaTHYE-
CKUX Mopeneil. B COBpeMEHHBIX 3KOCHCTEMEBIX H
Ooroc(pEpHBIX MOIETSIX, BXONAILHX B IPYINY 9KO(hH-
3MONOTHYECKAX MOMEIEH, HCHONMB3YIOTCA [BA OCHOB-
HBIX DOOXOJA A8 BEIMECICHAS 3HaYeHuH NPP. B ne-
KOTOPBIX MOJENSX 3TOr0 THIA IepBHYHasd OHOJIOTH-
Yeckas HPONYKU#E ONpefieNgeTcs HEOCPEACTBEHHO
KaK YHKIMA OT HH3UOIOTHIECKHX XapakKTEPUCTHK
pacreHnit (aGcopbuun (HOTOCHHTETHYESCKM AKTHB-
HOH pagHalue, ACCHMMIISAIAN YrIepofa, HHTEHCHB-
HOCTH TPaHCHHPAIHA U AP.) H apaMeTpOB OKpyXa-
wmel cpeasl (KOoNuYecTBa OCagKoB, TEMIIEPATYPEI
BO3AYXa, YBJIAXXHEHHsI NOYBLI, KOMMYECTBA AOCTYH-
HOTO [iis pacTeHml a30Ta B ouse 4 11p.). K Mofenam,
UCTTONB3YIOMIEM STOT METOJ BhIYHCIeHHsA NPP OTHO-
carest CASA, CENTURY, TSUBIMO (ra6x.2). B pa-
Oe OPYyrux Mofieneil, HanpmMmep Takux Kak TEM,
FBM, SILVAN, nepButHas OHOJOrHYecKas HpogyK-
WS BBIMHCISETC KAK PasHOCTh MEXY o01ed mep-
BUYHOM mpopykiueli (gross primary production,
GPP), xoTopas onpeenseT cKopocTk TpaHcdopMa-
UM YTAEKUCTIOro rasa POTOCHHTE3UPYIOLHMH pac-
TEHHAMH B OpragHyecKoe BEIECTBO, H KONHIECTBOM
OpraHMYECKOrO BelllecTBa, KOTOPOe aBTOTPOQHBIE
OpraHu3Mbl TPATAT Ha [ibIXaHHE R,:

NPP = GPP-R,.

Ry, KKan/cM%ron
90
140
80+
120 401
100} 60
801 50+
401
60
30+
401
20+
20 B 1 | ! ]

20 40 - 60 80

1 |
160 - 180

| | ]
100 120 140
E,, cMfrop ’

Pne. 1, DKcnepHMeRTANBHBIC JAHHBIE (TPEYTONBHHKE) (0 3yOeHOK, 19765 7 rpafpuK (CINOIIHAS NEHEA) 3aBHCHMOCTH DaNA-©
AIHOHHOTO GANAHCA YBIAKHEHHOH TeppHTOPHE (Ry) B AcnapseMocTH (Ry/L), paccuHTaEHOH N0 payMalioHEoMy Ganakcy, ot

ucnapaeMoctd (Ep), onpedeneHaolk KOMILIEKCHBIM METOMIOM.
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Taémuna 4. MaTeppaisl 3HaveHul Hcnapenus (E), ACOapAeMOCTH (Ep), panuanmonsoro Oanasca (R), HEIeKca cyXocT#
(Ey/P), paguanMOHHOTO HHAEKCA CYXOCTH (R/LP) pnst npipONHbIX 308 ETP

IIpypopHas 30Ha E, cm/ron, Ey, eM/ron R, I'lx/m%/ron Ey/P RILP
Tyuppa 13.0-28.3 25.0-35.9 0.70-0.96 0.31-0.67 0.38-0.64
Xsolmble neca 21.7-48.3 28.9-57.0 0.75-1.50 0.42-0.81 0.44-0.80
CMemnanssle neca 37.0-55.5 48.1-60.1 1.18-1.64 0.60-0.95 0.66-0.96
IlupokonucTBeHHALIE JTECaA 37.0-57.0 55.3-65.0 1.43-1.73 0.71-1.14 0.75-1.20
JIyroras cremnb 372-574 56.2-70.6 1.44-1.76 0.73-1.29 0.80-1.31
Hacrosmias crene 35.0-63.3 58.2-100.7 1.52-2.22 0.84-2.52 0.97-2.11
TlonyoycThiHA 25.0-60.0 72.4-101.2 1.69-2.14 1.53-3.35 1.42-2.80

AstoTpodHoe Ipixanue Ry, Kak HpaBUIO, IPEACTaB-
aseTey B BHAe (PYHKIMH OT TEMIEPATYpPhl BO3EYXA 1
KOHIEHTPAlKH YrIepoa B PacTHUTENLHOCTH, 2 00-
1l1as e pBAYHAS IPOJYKIAS — B BU/E 3aBUCAMOCTH OT
HHTEHCHUBHOCTH (hOTOCHHTETHIECKH aKTUBHOM Pafi-
alllH, YCTHhHYHOT'O COIPOTHBIEHNA, BIAXKHOCTH HOY-
BBbI, CYXOCTH BO3IyXa, TeMIepaTyp BO3yXa K IOYBbI,
KOHICHTpANMi YITEeKUCIOro ra3a i KHCIopoja B aT-
Mocgepe, BUIOBBIX OCOOEHHOCTEH PACTCHMN H TH-
moB n04E. TakaM 00pazoM B 9KO(H3HONOIHIECKIX
MOJEIAX ¢ TOH BN WHOE TOYHOCTBIO OMHCBIBAIOTCH

CNOXKHBEIC B3aHMOCEBA3H NpPOLCCCOB HNEpPEeHOCca Opra- -

HEYECKOI'0 BelleCcTBa B 2KOCHCTEMAX. OI[HB.KO HC-

NPP, Tfrafrop
100

5 4 3 2
R, Tx/m3frop

HOJIL30BAHHE B MOJEINX 3TOFO THIa GOILIOro YHC-
Jla IapaMeTpPOR ITPHBEIO K TOMY, 4TO A HX UASHTH-
dukanun HeoOXOMUMa He TOABKO obmmphas 6asa
IKCNEPUMEHTANBHON MH(OPMALNH, HO i MHOTOIHC-
JCHHBIE JTAHHbIE NOTY4EHHBIE MONEIBHBIM MYTEM.

Pe3ynbTaThl MONEAMPOBAHNS NMEPBUYHOM GHONO-
THYECKOH MPONYKIHMKE PacTUTENBHOrO MOKpoBa MO3-
BOJISIOT YTOMHITD TIO0ANBHYHO OLEHKY [OAOBLIX 3Ha-
YeHHH STOH BEIMYHHLI JAS HA3EMHBIX SKOCHCTEM
(Tabin. 3). CornacHo 0O00MEHHBIM JKCIEPHMEHTAT -
HBLIM TaHHBIM, OUEHKA rioGanbHOro 3Haveuus NPP
114 sKocEcreM ey cocTagnget 77.4 I'rC/rop (basn-
neBud ¥ Ap., 1970). MonenbHbIe pacdeThl 9TOH BENH-

"Pac. 2. TlopepxHOCTS 3HAUEHHMH nEpBHHHOI GHONOTHYecKOH TpoRyKs (NPF) B 3aBUCHMOCTH OT pafnanuonsoro Sananca (R)
1 cymmapHoro uenapenns (E} (no Bapmsiruny, Basunesny, 1992).
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Pue. 3. CpasreHne pacueTHEIX SHAYCHHH IePBHYHON GHOTOrHYeckol nponykuun (NPP) no Momenam SILVAN(S), CENTU-
RY(Y), EBM(F), TSUBIMO(A), TEM(T), CASA(C), MIAMI(L), 3ySenox (3), Bapnsiruna—Basunesud (B), Edumosoii (E) ¢
IKCHEPHMEHTANEHBIMY NaHubive (B) (110 basmwiesny, 1993) nus 30HanbHbIX 3KocueTeM Enponeiickoit Pocoyu. JTunuamu o6o-
3HAYEHEI TPaHELL] JHANA30Ha H3MEHEHHS SKCIePHMEHTANBHEIX 3HaueHu NPP,

YHHBI JAIOT PE3YALTATEI B AHanazoHe oT 46,6 jo
61.6 I''C/rog. I3 paccMOTpEHHBIX MONCHCH Hau-
fonbiies 3HAYEHHE BeNHYMabl NPP HA3eMHBIX 3KOCH-
creM gaeT mopens TSUBIMO, 8 koTopoii pis pacueTa
NPOAYKTHBHOCTH PACTHTEILHOTO TIOKPOBA HCHOIL3Y-
FOTCS PagHalOHHO-TENIOBbIE XapaKTePHCTHKEH., B
61.1 I'tC ougHMBaeT rio6aiLHOS FONOBOE 3HAUCHHE
NPP mopens SILVAN, yuuTLIBarOIas Kak pajuaiy-
OHHO-TEIVIOBBIC XapPaKTEPHCTHKH; TAK ¥ BOJHbLIN Ba-
nauc. Heckobko Menbinyro senmaury (36.4 T'1C/rox)
Nax0T OHORIAMATHIECKAT -CXeMa EQ)HMOBOH " MO-
nenb CASA. Okomo 53 T'1C+ OLIEHHBAOT FONOBOE 3HA-

yeHre NPP Ha3eMHBIX 2KOCHCTEM MOJEIH chonbsy—.
romue asoTHbli mukir (CENTURY,. TEM). (IJpaHK—_

typrckast monens (FBM), B 0CHOBe KOTOPOM TEXKHUT
napaMeTpH3alAs NPONECCOB TEpeHoca YIepoa i
BOJIBI B CHCTEME aTMOC(epa—pPacTATEILHOCTE—IIOYBA,
OLEHHMBAET BEIHYHHY [IO0ANLHOH NEPBHYHOA IIPO-
aykin B 503 I'rC/rog. HamMennmmas olleHka ans

NPP 5KOCHCTeM CYIIM NONYYEHA C HCTIONB30BAHHEM .
© armac Mupa, 1964). B gavecTse BENHYAH rONOBBIX

Mopesmn MIAMI — 46.6 I'tC/ron.

W3BECTHS AH. CEPUSA BUONOTHYECKASA N 3

PE3YIIBTATEI MOTETUPOBAHUSA

Ipepcrasnesssle MeTonsl pacdeTa NPP 1mo3Bo-
JAOT OUEHHTH NPOCTPAHCTBEHHOE paclpefe/eHue
BOCCTAHOBACHHLIX 3HAYEHAH NEPBHYHOH OHOIOTH-
YeCKOM NPOAYKUHMH PACTHTEIBHBIX cood1ecTB. [Tpo-
BEJEM CpaBHEHHE PE3YILTATOR MOJISIAPOBAHNS, TIO-
TMYYEHHBIX KaXJLIM U3 PACCMOTPEHHBIX CHOCOOOB
onpeaenenass NPP, ¢ aKCIEpHMEHTANBHO ONYYEH-
HBIMH 3HA9EHHSIMH Ha IpHMEpe 3KocucTem EBpo-
nerckoi Poccan. 3Ta TeppHTOPHSI pazHOPOIHA KaK
[0 KINMATHIECKHM IapaMeTpaM, TaK H I10 COCTaB-

JSIOMIUM €€ THIIAM PacTHTENLHBIX (popManyit, B TO

}!&e'BpeMﬂ Liist Hee uMeeTcd Ooapluad 0a3a JAHHBIX

‘SMHI‘IPI’I‘?CCKPIX 3HAYCHHUHA ]'IepBI/I‘-IHOH fuonornyec-

KOH nponyxunn cocrasnendas H.M. BasunesHu

- (1993). ing pemmesna 3TOH 3agayd HCIONB30BaHA

NIPOCTPAHCTBEHHAS ceTKA ¢ pa3zpewtenneM 0.5° x 0.5°
reorpadiyecKol HIMPOTHI ¥ AOArOTHL. THI pacTu-
TENBHOCTH OllpegeeH o yrounenHoit H.H. Basune-
Bu4 (MHEcTHTYT reorpadun PAH) xapre pacTurens-
HocTH ObiBIIero CCCP (Pusuko-reorpacudeckui

2001



MOIEIUPOBAHHME 3HAYEHUHN

CyMM OCalKOB P, ucnapenus £ i ucnapaeMocTH E,
HCIOJNB30BAHEI JaHHEIE “ ATIaca MEPOBOIO BOJHOI'O
Gamanca’™ (MupoBoil BomHbIE Oamanc ..., 1974).
CpepHeronoBble 3HAYCHHSA TEMIEPATYPhl Bo3ayxa T
M BEIMYMHLI pagHalMOHHOro Gamauca R onpenenc-
Hbel M3 “@PH3HKO- reorpatpnqecxoro aTiaca Mupa’
(1964)

3HaueHHA pannannonﬂoro HHIEKCa cyxocm R/LP
Ha paccMaTpHBaeMOM NMPOCTPAaHCTBEHHOH CETKE OII-
peneneHbl ¢ UCIONbL3OBAHHEM 3aBHCHMOCTH DafMa-
HOHHOTO GanaHca YBIKHEHHOH TEPPUTOPHE Ry OT
ncnapsieMocTy £y, ONpefeleHHOM KOMIIIEKCHBIM M¢-
TOJOM, A 3aBHCHMOCTH MCnapsAeMoCcTH Ry/L, paccun-
TaHHO#H 110 pagHaluoHHOMY GallaHCy, OT HCHapseMo-
cTh. £y, DyHKUMOHANBHEIE COOTHOILEHHS MEXKTY YKa-
3aHHbIMA NTapamMeTpaMH (pHC. 1) mony4YeHs! Ha OCHOBE
IKCIMEPHMEHTANBHEIX JAHHBIX, DPHBENEHHBIX B paﬁo—
te JI.H. 3yb6eHok (1976).

PesynpraThl MOJEANPOBAHUS HOKa3alH, 9TO IS
ETP pa3zmMeleHure 0CEOBHBIX 30HAIBHBIX PACTHTE b~
HbIX (popMaluii CBI32HO ¢ ONPEJEAECHHBIMH HHTEP-
BanaMi 3Hauenmit E, Fy, R, Ey/P, R/LP (Ta6n. 4), .

C y4eToM JaHHBIX O CPEHHErofOBOf TeMmepary-
pe BO3JlyXa M OcafKax 3a roj Ha Teppuropuy EBpo-
neiickoil Poccun, nonydeHs: OLEHKH 3HadeHni NPP
s 3KOCHCTEM 3TOro pernona mo mopern MIAML
JanHble 0 panuanHOHHOM OajaHCe H 3HAYCHAS HH-
nexcos R/LP u Ey/P NO3BONAIA PACCUHTATh NEPBHY-
HYIO 6PIOJIOI‘H‘-IGCK}7}O MPONYKUMIO SKOCHCTEM pac-
CMATPHBAEMOH TEPPHTOPHH 1O MOJIEMSIM EdrMoBoi
1 3yCeHoK.

Ha ocHOBE HOMOIPAMMEL, onncx:maromeﬁ IMOH-
PHYECKH YCTAHOBIEHHBIE CBA3M 3HAYEHHHA TPORYK-
THBHOCTH 30HAlbHBIX DacTHTEeABHBIX ¢hopManuii ¢
pangHalMOHHBIM DaTancoM R M cyMMapHBIM HClape-
aueM E (Bapaveirnn, Bazunesny, 1992), 1 MeToxa Ky-
couHO-KyOuraeckoi umuTepnomsaun (Mapyyk, 1980)
paspaboTaH alTOPATM pacueTa 3HayeHud NPP B 3a-
pucuMocty ot BenuduH R u E. [IpenmoxeHHeil Me-
TOJ| MO3BOJSIET MPEJCTABUTL NEPBHYHYIO OHONOTH-
9eCKyHO TPOYKLHIO B BHAE HENPEepPBIBHOM hyHKINM
OT 3THX iByX napaMeTpos. ['paduK QyHKIHHE IpHBE-
meH Ha puc. 2. [laHHBIE O pagHalHOHHOM OamnaHce,
CyMMapHOM HCIApeHAH M NONyYeHHOE (hOPMAbHOE
on¥caHHE 3aBHCHMOCTH NPP OT 3THX MapaMeTpoB
HCTIONB30BAHE! MPH pacueTe 3HAYEHUN NepBHYHOM
B6u0I0THYECKO’ nponymrm IO MOJETH Bapnmrmia—
Basuneruy.

IIpu pacyeTe BeIN4uH NPP s 3KOCHCTEM pac-
cMarpuBaeMoil Tepputopun no MopmensM CASA,
CENTURY, SILVAN HCIONB30BaHBI, ¢ pa3pemeHns
AaBTOPOB 3THX MOJeleH, MaTepHalbl, HOJy4YCHHBIE
oy pykoBoncTeoM ntpod. B. KpaMmepa yuacTHHKaMu
npoexTta “The Potsdam Net Primary Production Model
Intercomparison” (TlOTCAAMCKHI HHCTHTYT H3YIEHUS
m3mexenuit Knumara (ITUK), Tepmanwst), mo Mopenn
FBM - nannsie, npegocTaeneHnsle npod. M. Jlone-
ke (IIVIK, T'epmanns), no mogena TSUBIMO — pan-
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NPP, I'tC/ron
A

YSBFBASLETC

Puc, 4. OueHKH NepBHYHOM Gnonomqecxoﬁ NIPONYKIAY
(NPP) pacturentHoro noxposa Esponefickoit Poccuw.
OG6o3uaueHus TAKUE XKe, KaK Ha PHC. 3.

Hble, IOJYYEHHBIE OT . aBTOpa .3TOH MOTEN#
T.A. Anekcannpoga (YHusepcurer r. TcykyGsl, Ano-
must), o Mopenu TEM — pe3ynsTatel, onyOnnkosaH-
Hele B cratbe [Ix. Memanno u ap. (Melillo et al.,1993).

l'oposele 3HaYeHHs NEPBHYHOM GHOAOrHYECKOM
NPOyKUHH, ONPCICNEHHEbIE C HCIONB30BARMEM pac-
CMOTpEHHBIX Mofened nas sxocucreM ETP, mpen-
craBneHb! Ha puc. 3. [l nepesona B YTIIePOAHBIE
eVHHALLI- SKCHEPUMCHTAABHBIX 3HaYeHul NPP u
3HAYEHUH 3TOH BEAHYHAHRL], PACCYHTAHHEIX 1O METO-
naMm 3y6GeHOK, EdnmoBoii, Bapneiruna—basunesny,
HCIIONL30BaBLL X03(h(PHI[HEHTEL, IPEBEIEHHEIE B Pa-
Gote H0.M. Cgrupexesa 1 ap. (1997).

3AKITIOYEHNE

Honyqeﬂo YTO IS TyH)IpOBI:IX 9KOCHCTEM B JIHa-
A30H, M3MEHEHHH SKCHePUMEHTAAbHBIX 3HAaYCHHMH
neppUYHON OHONOrHYECKOH HPOAYKIMM TIONajaioT
oueHKH PACCUHTAHHBIE C TOMOMIBIO MOJENEH Edu-
MoBoil, 3y6erok, TSUBIMO, CASA, TEM. Onenky,
HOJYYESHHBIE O OCTARbHBIM MOMNENSM, NPEBLIIIAIOT
IKCIepHMEHTANLELIC 3HaYeHnsI. Haunbonee Guskie
BENMYHHDL IPORYKTHBHOCTH K PEATLHBIM 3HAUCHUAM
patot Mofenu TSUBIMO u TEM. _

JI7s1 TEeCHBIX 9KOCHCTEM YMEPEHHOTO NOACa BEIIH-
YUHBI MEPBHYHON OHONOTMYECKO# MPONYKLUKM, pac-
CYHTAHHBIE C MOMOIIBEO BCEX MOJENEH, 32 MCKII0Ye-
HHEM pe3yIbTATa NOJYYECHHOrO I 30HBI [IHPOKO-
JMCTBEHHBIX NecoB Momenkio CASA, momanarmoT B
MHATa30H IKCIEPHMEHTAILHO YCTAHOBJICHHBIX 3Ha-
yenuit. HanGonee 6nuzkue pesyabTaTel NPP K cpefl-
HUM 9KCHECPAMEHTAIIEHO M3MEPEHHBIM 3HAYCHHSAM B
TaexHoi 30He jJaioT Mofenu Edumosoit 1 3yGeHok,
B 30HC CMEIIaHEBIX JIECOB — MOJieNlb Bapnbirnsa-ba-
3WJIEBHY, a IMHPOKONMCTBEHHLIX — Momenw FMB,
SILVAN. -

. ITpu - GonbIIMX BeIHYHHAX IKCICPHMEHTANBHOM
NPP B nyroBuiX CTEMAX BCE PACCMOTPEHHEIE MOIETH
B 1.5-2 pasa 3aHMKAIOT NEPBHYHYIO NPOAYKIHIO. B
30HE HaCTOSIIMX creliell B JHANa30H SKCHepHMEeH-
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TaJILHO IOJYYEHHBIX 3Hauenuit NPP nonapaxor pe-
3YILTATHI,  PACCYHTAHHBIE MO MomeasM 3yGeHOK,
Bapaeraaa—basunepny, TSIBIMO, MIAMI, FBM,
SILVAN. Onenku NPP Gnu3kde K peanbHbIM Cpell-
HHM 3HAYCHHUAM % 3TOH NPHPONHOH 30HEI MONyye-
HBEI TONBKO € TIOMOIIER Mopene 3yoesok a FBM.

IIns% 30HBI MONYIYCTHIHE OONBIIAHCTEO MONENL-
HBIX OIEHOK NEPEHYHOH GHOTOTHYCCKON MPONYKIMK
ponafaeT B NHANA30H JKCIEPAMECHTANLHBIX 3Hade-
HHII, ACKIIOYEHAE COCTABIAIOT PEe3yAEBTAThRI MOAE-
neit 3yGenox u Bapneiruna-Basunesua. HauGonee
ONHM3KYIO ONEHKY K CpeiHuM 3uavyenusm NPP 1o 30-
He naeT Moaens MIAMI.

M3 nony4yeHHBIX pe3yAsTaTOB CIEEYET, UTO MO-
JenbHEIC ONeHKH NPP mis necos yMEpPCHHOIO NosAca
Jy4Ille BCEFO COMMIACYIOTCH ¢ SKCHEPAMERTANBHO N0-
TYYCHHLIME BEIWYHMHAME NEPBHYHON Ouonorumyec-
K0#1 IPONYKUEA. 3TOT (PaKkT TOBOPHET O TOM, UTO pac-
CMOTpEHHBIE MoOHeaH Hambolee afalTHPOBAHBI K
JIECHBIM 3KOCHCTEMAM CPEIHUX ITHPOT.

OpEEM H3 BaXKHBIX NApaMETPOB YIIEPOZHOLO
mukia OHocheps! SBIACTCI eXeronHas NepBuYHas
6woNoraYecKas NPOAYKIRS A BCeX €& 9KOCHCTEM.
CornacHo akcneprMeHTanbHbIM aanHbiM H.H. ba-
sunesnd (1993), pacrurensHelli nokpos ETP exe-
rogso akkymynupyer cebitie 1.43 I'r yrnepopa. Pac-
cMaTpHBaceMble MOTENR oneHuBaT NPP rna Espo-

nerckoi Poccun ot 0.91 no 1.83 I'rC/rop (prc. 4). U3

MOJIYYEHHBIX PEe3YNBTATOB CIEAYET, YTO MOJEIb
CASA Ha 36% 3aHIDKaeT 3MIMPHYECKYIO -OICHKY
€XKeTOJHOH NepBUYHOK OMOIOTHYECKOH NPOAYKIMHA
ETP, a monenu SILVAN u CENTURY zappmuiaioT ee
mouty Ha 28%. Hanbonee Omuskyio oneHky NPP K
SKCIEPHEMERTATLHOMY 3HAYeHuIo naroT  ®pasHk-
dyprekas Mogens (1.48 I'rC/rom) u mopgens TSUBI-
MO (1.37 I'rC/rom).

AHanmn3 MONYYEeHHBIX TOJOBBIX OLEHOK MEpPBIY-
HOH OMONOTHYEcKOH NPOAYKUHH [ TEPPHTODHE
Esponeiickoit Poccnn mokasan, 4YTO pe3yiabTarsl
paccydTaHHBIE ¢ MOMOIIBIO MORENel, HCIONMB3YIo-
mEx GoNbIIoEe KOMUIECTBO (PU3HOIOTUISCKIX Napa-
METPOB W XapaKTepHCTHK OKpyXalolllel cpenkl,
CPABHEMEI C pe3y/iLTaTaMyi MOJEIHPORAaHUS METOIA-
MH, OCHOBAHHLIMM Ha 3aBHCHMOCTH IPONYKTHBHOCTH
oT KiuMaTH4Yeckux gakTopos. CleayeT OTMETHTD,
YTO 3HAMEHUS TONOBBIX NPP, mony4eHHbIE ¢ FOMO-
B0 SKOMHU3HONOrAIeCKRX MOfeell, IMeIoT 60Mb-
IIYI0 BapuaGeIsHOCTH IO OTHOIICHUIO K 3KCHEepT-
HOft OIIEHKE I 3TOH BENMYHHEL, YeM 3HaueHUs, No-
NYYEHHBIE ¢ TOMOLTEE0 OHOKITHMATHYECKAX MOJENEH.
CpaBHeHHE pe3yNETaTOB MONEIMPOBAHMA BLIABHIIO
MOJIENH, KOTOPBIE NO3BONSAIOT PACCUHTATE I BCEX
THIOB 30HANBHON pPAacTHTEILHOCTH HAa TEPPHTOPHMH
Eeponetickoii Poccnu Benuyunel NPP  nauGonee
OnHMsKHe K SKCOEPHEMEHTANLHLIM 3HayeHaM. ITpo-
BeieHHOE HCCNENOBaHie MOKA3al0, YTO M paccMa-
TPHBaEMOTO PETHOHA JOCTATOYHO HPOCTHIE MOJIEIH,
OCHOBaHHLIE Ha OHMOKIAMATHYSCKUX 3aBHCHMOCTAX,

HU3BECTHSA AH. CEPHS BUOTIOTHYECKAS Ne 3

TONYBEATHUKOB, JEHUCEHKO

MOXHO HCIIONBL30BATL i BLISBICHUS BO3MOYXKHBIX
TEHICHUNH M3MECHEHUA TOMNOBBIX BENMYHMH NEPBHY-
HOH OMOMOTHYECKOH NPONYKIHH PAacTATEIALHOTO MIO-
KpPOBa IIPH H3MEHEHHH KIIAMATA. .

PaBora BrIlTonHEHA Ipy PUHAHCOBOH NOANCPKKE
Poccuiickoro donga (pyHAaMeHTATBHBIX HCCIENoBa-
Huil (rpadaTt Ne 99-05-65155). :

CIIMCOK JIMTEPATYPhI

Basunesux H .M. bronoruyeckas NpONYKTHBHOCTE 9KOCH-
‘crem Cesepraoil Eppazun. M.: Hayka, 1993, 293 ¢,
Basuaesuu H M., Poour J1.E., Posoe H.H. Teorpadmiec-
‘KME aclexXThl H3yYeHHs GHOIOTHIecKON MpORYKTHB-
- gocr /f Marepranst V cresna Ieorpadiraeckoro 06-
mecrea CCCP. J1.: TagpoMeTeonspar, 1970. C. 1-28.

Byowiko M.H., Edhumosa H.A. Vcnions3oBaEKMe CONHEY-
HOH 9HEpIrHH IPHPONHLIM PACTHTENLHBIM ITOKPOBOM
Ha tepparopuu CCCP // boran. xypn. 1968. T. 53.
Ne 10. C. 1384-1389.

Bapavreun 4., Bazunesuw H.H. CBazu nponykimm 30-
HaNBHBIX PACTUTEIBHEIX (hopMauMil MHpa C HEKOTO-
peiME napamerpaMu knamarta /f M3s. PAH. Cep. re-

. orp. 1992, Ne 1., C, 23-32,

I'puzopwee A A., Byoviko M.H. O neprogrdeckoM 3ako-
He reorpacmueckoil zoHansoctd /f JAH CCCP.
1956. T. 110. Ne 1. C, 129-132,

Tpuzopves A.A., Byovico M.H. O ce30HHBIX H3MEHEHHAX
KAAMATUYIECKUX (QaKTOPOB reorpaduieckod 30HaIb--
HoctH // JAH CCCP. 1962. T. 143. Ne 2. C. 391-393.

Edumosa H.A. Papuanuonsele (pakTOph! MPOTYKTHBHOC-
TH pacTuTensHoro mokposa. JI: I'mapomereomzpar,
1977. 216 c.

3ybenorx JI.H. KnuMaTideckae akTOpbl H DPOXYKTHB-
HOCTh pacTATenbHEOro noxkposa ff Tpymer ITO. 1971,
Brem. 287. C.90-95.

3yGenor J.H. UcnapeHde Ha KoHTHEeHATaX. JL.: FuppoMe-
TeonzmaT, 1976. 264 c.

Kobax K.M. BuotHueckde KOMIOHEHTBHl YIVIEPOIHOTO

" mukna. JI.: TuppoMereonspar, 1988. 248 ¢.

Mapuyx I'H . Meronsl BBIYMCIHTENHHON MaTEMATHKH.
M.: Hayka, 1980. 535 c.

MuEpOROH BONMHBIH {anaHC ¥ BOAHEIE PECYpPCHI 3EMIH.
M.-II.: TuppomeTeonspar, 1974. 637 c.

Ceupences 0.M., Foaybamuuxos JA.JL., Henucenxo EA.,
Bposxun B.A. Monen:HEIE NONXON K OLEHKE CyMMap-
HOTO OOMEHHOTO MOTOKA YTIEPOAa fs 9KOCHCTEM eB-

" poneiickoii Tepparopur Poccum /f Kypn. obm. tno-

nmormm. 1997. T.58. Ne 2. C. 5-14. -

dusuko-reorpaduyeckuil aTnac mupa. M.: I'YTK, 1964.
298 c. , :

Alexandrov G.A., Oikawa T. Contemporary variations of ter-
restrial net primary production: the use of satellite data
in the light of an extremal principle // Ecol. Modelling.
1997. V.93, P. 113-118.

Alexandrov G.A., Yamagata Y., Oikawa T. Towards a model
for projecting net ecosystem production of the world for-
ests /{ Ecol. Modelling. 1999. V. 123. P. 183-191.

Belotelov N., Bogatyrev B., Kirilenko A., Venevsky S. Mod-
elling of time-dependent biome shifts under global cli-
mate changes // Ecol. Modelling. 1996. V. 87. P. 29-40.

2001



MOJEIHMPOBAHUE 3HAUEHWI

RBliss L.C. Net primary production of tundra ecosystem // Die
Stoffproduktion der Pflanzendecke. Stuttgard: Springer—
Verlag, 1962. P. 72-84.

Brovkin V., Claussen M., Petoukhov V., Ganopolski A. On
the stability of atmosphere-vegetation system in the Sa-
hara/Sahel region // J. Geoph. Res. 1998. D24. V. 31.
P. 613-631.

Cramer W., Kicklighter D.W., Bondaeu A., Moore IIf B,
Churkina G., Nemry B., Ruimy A., Schloss A.L. Compar-

ing global models of terrestrial net primary productivity

(NPP): overview and key results // Global Change Biol.
1999. V. 5. P. 1-15.

Field C.B., Randerson J.T., Malmstrom C.M. Global net pri-
mary production: combining ecology and remote sens-
ing // Rem. Sens. Environ. 1995. V.51. P.74-88.

Field C.B., Behrenfeld M.J., Randerson J.T., Falkowsky P.
Primary production of the biosphere: integrating terres-
trial and oceanic components // Science. 1998. V. 281,
P. 237-240.

Esser G. Sensitivity of global carbon pools and fluxes to hu-
man and potential climatic impacts // Tellus. 1987. 39B.
V. 3. P. 245-260.

Esser G. Osnabruck biosphere model: structure, construc-

tion, results / Eds Esser G., Overdieck D. Modem ecolo-

gy. Basic and applied aspects. Amsterdam: Elsevier.

1991. P. 679-709. _

Jiang H.,Apps M.J.,Zhang Y., Peng C., Woodard P.M. Mod-
eling the spatial pattern of net primary productivity in
Chinese forests // Ecol. Modelling. 1999. V. 122,
P. 275-288.

Kaduk J., Heimann M. A prognostic phenology scheme for
global terrestrial carbon cycle models // Clim. Res. 1996.
V.6.P. 1-19.

Kohlmaier G. H., Badeck F.-W., Otto R.D., Hager C., Dong-
es 8., Kindermann J., Wurth G., Lang T., Jakel U., Na-
dler A., Klaudius A., Ramge P., Habermehl §., Lude-
ke M. K. B. Frankfurt biosphere model: a global process-
oriented model for the seasonal and long-term CO; ex-
change between terrestrial ecosystems and the atmo-
sphere. H: Global results for potential vegetation in an
assumed. equilibrium state // Clim. Res. 1997. V. 8.
P.61-87. :

LiethH. Modeliﬁg the priIh&ry productivity of the world / Eds
Lieth H., Whittaker R.H. Primary productivity of the bio-
sphere. New York: Springer—Verlag, 1975. P. 237-262.

Ludeke MK B., Badeck F.-W., Otio RD., Hager C., Dong-
" es S., Kindermann J., Wurth G., Lang T., Jakel U., Klau-

361

dius A., Ramge P., Habermehl S., Kohimaier G. H. The
Frankfurt biosphere model: a global process—oriented
model for the seasonal and long-term CO, exchange be-
tween terrestrial ecosystems and the atmosphere. It
Model description and illustrating results for the vegeta-

' tion types cold deciduous and boreal forests // Clim. Res.
1994. V. 4. P. 143-166..

McGuire A.D., Melillo JM., Joyce LA., Kicklighter DW.,
- Grace A.L., Moore IIl B., Vorosmarty C.J. Interactions
between carbon and nitrigen dynamics in estimating net
primary productivity for potential vegetation in North
America // Global Biogeochem. Cycles. 1992, V. 6.

- Ne2.P. 101124, -

Melillo J. M., McGuire AD., Kicklighter D.W., Moore III B.,
Vorosmarty C.J., Schloss A.L. Global climate change
and terrestrial net primary production // Nature. 1993,
V. 363. P. 234-240.

Pan Y., McGuire A.D., Kicklighter D.W., Melillo J.M. The

. importance of climate and soils for estimates of net pri-

mary production: a sensitivity analysis with the terrestri-

“al ecosystern model // Global Change Biol. 1996. V. 2.
Ne'1.P. 5-23.

. Parton W.J., Scurlock J.M.O., Ojima D.S., GilmanovT.G., Sc-

holes R.J., Schimel D.S., Kirshner T., Menaut J.-C., Sea-
stedt T., Garcia Moya E., Kamnalrut A., Kinyamario J.I.
‘Observation and modeling of biomass and soil organic

matter dynarnics for the grassland biome worldwide //
Global Biogeochem, Cycles. 1993. V. 7. P. 785-809.

Parton W.J., Ojima D.S., Schimel D.S. Models to evaluate soil
organic matter storage and dynamics / Eds Carter M.R.,
Stewart B.A. Structure and organic matter storage in ag-
ricultural soils. New York: Lewis Publishers. 1995.
P. 421-448.

Potter C.S., Randerson J.T., Field C.B., Matson P.A., Vi-
tousek P.M., Mooney H A., Klooster 5.A. Terrestrial ec-
osystem production — a process model based on global
satellite and surface data // Global Biogeochem. Cycles.
1993, V. 7. P. 811-841. '

Raich JW., Rastetter E.B., Melillo J M., Kicklighter D.W.,
Steudler P.A., Peterson B.J., Grace AL., Moogre B.,
Vorosmarty C.J. Potential net primary productivity.in
South America: application of global model // Ecol.
Appl. 1991; V. 1. P. 399-429, ' ' ‘

Whittaker R.H., Woodwell G.M. Measurement of net pﬁmaxy
production of forests. Brussel: Bookhaven Nat. Lab.
Document 14056, 1969. 103 p.

Modeling the Values of Net Primary Production
- for the Zonal Vegetation of European Russia

L. L. Golubyatnikov and E. A. Denisenko |
Oboukhov Institute of Atmospheric Physics, Russian Academy of Sciences, Pyzhevskii per: 3, Moscow, 109017 Russia

Several modern approaches to the problem of estimating the net primary production of terrestrial ecosystems
are discussed. A method for predicting the dynamics of this parameter as a function of radiation balance and
annual evapotranspiration is described. The values of annual carbon by the zonal vegetation of European Russia
are calchated in two ways: by methods based on the empirically determined relationships between the annual

average ‘I
flows be

pared wi#h experimental data. '
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alues of climatic parameters and net primary production and on the basis of models describing carbon
ween the compartments of ecosysiems. The model estimations of net primary production are com-

2001





