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HaunHas ¢ nuoHepHon paboTtbl Cox 2000, rnobanbHble KnMMaTU4eckmne
MOZENN NPUHSATO COeANHATL C MOAENSAMU FNobanbHbIX FEOXMMUYECKUX LIMKITOB,
B YaCTHOCTU, C BaXKHEMLUNM U3 HUX — UuknoM yrnepoaa (C). Tem cambiM B
paccMoTpeHue BktovaeTcs obMeH C Mexxay atMochepon, pacTUTeNbHOCTbIO
Cylun 1 okeaHoM. HoBbi knacc moaenen (Earth’s System Models) akTnBHO
pa3BMBaEeTCs BCce 3TU rogdbl. K HeMy npvHaanexuT npegnaraemMas 4oKNagunMKom
mozenb INMCM4.0, ¢opManmzyiowasl, B CBOEM paspeLleHnn, Bce npuecchl,
HeobxoanMble Ans onncaHus rnobanbHOro uukna yrnepoa.

[lenee 51 KOCHYCb TO/IbKO CYXOMYTHbIX 9KOCUCTEM U HEKOTOPbIX acNeKToB
opmManunzauun B Moaenu.

1. ®oTocuHTE3 Fpsy (MMeeTcs B BMAY bpyTTo-accummnsaumnsa CO2, GPP)
BbIYMCNSIETCS MO 3MNUPUYECKON bopmyne:

(GPP)  Fpsy = R(TATM)xf(WSOIL)xf(RAD)xf(QATM)xf(COZ2) ™)

3T0 cTpaHHas ¢opMyna: cornacHo Puc 2 [loknaaa, KaXablit COMHOXUTENb
nMeeT pa3mepHoCcTb [umol CO2 m-2 sec-1], Tak YTo Fpsy UMeeT abcypaHyro
pa3mepHocTb [pmol CO2 m-2 sec-1]°> BMecTo gomkHol [umol CO2 m-2 sec-1].

2. OCHOBHas HernpaBWbLHOCTb CYeTa POTOCMHTE3A: YTBEPXKAAETCS, YTO
OH B34T no Bonan 1996, rae peanbHo HeT dopMynbl (*), HO HOTOCUHTE3
CYMTaeTCs Mo WMPOKO NpumMeHsiemon mogenu Farquhar et al. 1980 (noutu
MMpoBOW cTaHaapT) B 0606wweHnmn Collatz et al. (1991): “Photosynthesis in C3
plants is based on the models of Farquhar et al. (1980) and Collatz et al.
(1991)”. B mogenu Farquhar'a ¢oToCcMHTE3 HEe MOXET bbITb NpeacTaBneH
npou3BeaeHreM Buaa (*), o3HayaloWmMM He3aBUCUMOE AENCTBUE (PaKTOPOB.
3aBMCMMOCTH Xe, NpUBOANMbIE aBTOPOM Ha Puc 2, B3aTbl ¢ Figure 26 Bonan
1996, n 3TO NpMMepbI HaKAEHHbIX NO anroputMy Farquhar'a YacTHbIX
3aBUCUMMOCTEN Vmax oT oTaenbHbIX (akTopoB (Vmax — MakcuMasbHast
CKOPOCTb KapbOKCUIMPOBaHMS, OfHa U3 BHYTPEHHMX (PYHKLMIA MOAENU
Farquhar'a. HeT ocHoBaHui 6paTb NnponsBeaeHne 3aBMcnMocTen ¢ Puc 2 ans
HaxoXxaeHust Fesy , Kak 310 caenaHo B INMCM4.0. B yacTHOCTH, NpuBeaeHHast
dopmyna (Bonan 1996, ctp 107)

- -1
H(T,) = [1 + exp (-220000 + 710(T, + 273.16))}

8.314(T, + 273.16)
- 3TO BOBCE He TeMrepaTypHasi 3aBMCUMOCTb MOSIHOMO (POTOCMHTE3A, HO
3aBUCUMOCTb BHYTpeHHeN dyHkumn moaenu Vmax( 7).

3. Ucnonb3oBaHue dopmynbl anst potocnHTe3a (*) B OCHOBHOM
AVHAaMUYECKON cucTeme

dCveg/dt = Fesy — Frr — CVeg/tvec — Forr,

dCsoil/dt = Cveg/t vec — RS — Fers
(P13nYEeCKM HEKOPPEKTHO: KaK MOXET CKOPOCTb HakonseHust buomMacchbl (Fesy)
He 3aBWUCETb OT KOJIMYecTBa camor buomacchl (Cveg) u 6biTb NPOCTO
KOHCTaHTOM (Npun MKCMpoBaHHbIX pakTopax)? To e noBTopeHo B BonoawH
2007. Hanpumep, B aHanorMyHoM ypasHeHun mogenun JSBACH (Brovkin 2009)
Ha MecTe Fpsy CTOUT, ectecTtBeHHO, GPP, KOTOpoe, KOHEeYHO, 3aBuUcUT OoT Creg.




4. OTkyaa B Moaenu 6epetcs BakHelLlas nepemMeHHas LAI ? - B Bonan
1996 LAI 3apaercs, a He Bbiucnsietcs (Section 3), ecnu 1o e B INMCMA4.0, TO
3TO Cepbe3HOe OrpaHMyeHne mogenu. HaumHas C Bbligalowencs NMoHepHon
paboTbl Haxeltine, Prentice 1996, 6onblumMHCTBO Moaenet DGVM HaxoauT LAI
NPUMEHEHNEM Pa3/INYHbIX ONTUMU3ALMOHHBLIX anropuTMoB. Tak Wan nHade, Ho
LAI 8O/MKHO 6bITb HE3aBUCUMOW AMHAMMUYECKOW NepeMeHHOMN.

5. LleHTpanbHbI BONpoC: YTo HOBOro npeanaraet mogens INMCMA4.0 no
CPaBHEHWUIO C MHOrOYUCNEHHbIMU UMetowmMmcs DGVMs ?

6. O npeacrasneHMn Moaenun U pesynbTatoB (9 UCXOXY U3 TOro, YTO
cnangbl Aoknaga 6yayT BOCNpom3BoAUTb (POPMYIbl M KapTbl TEKCTA).

Puc. 1 ¢ uncnamMmm n MHOrOYMCIEHHBIMX MHAEKCAaMWN COBEPLLUEHHO He
BOCMNPUHMMAETCS.

CMmbicn opmyn ansa Rm, Rg Bpag nn poctyneH ayautopum UMKS,
COCTOSILLEN B OCHOBHOM M3 reoM3nNKOB, 1 AaXKe aKKypaTHOEe pa3bsiCHEHNE BCEX
BE/IMYMH Aena He ynydwnTt (MHOrMe N U3 CRyLuaTenen 3HatoT, YTO TaKkoe
AblXaHue Noaaep>kaHns n pocta ?). HesaBucumo OT 3Toro, hopMyibl C/IULLKOM
rpoMOo34Ku1 Ans 6bICTPOro BOCNpUATUS B XO4e AoKnaga. To Xe KacaeTcs naTu
(opMyn ans AaBneHns YrNeKUCoro ra3a B OKeaHe.

Puc. 2. lereHaa cogepxut Vmax25 — napameTtp mogenu Farquhar’a,
KOTOpbIM a) He ucnonbdyetcs B INMCM4.0 BBMAY HENCNOb30BaHNS CaMon
mMoaenu, 6) Hurae He pasbACHSIETCS, B) pa3Hble 3HAYEHUS KOTOPOro 3aaatoT
MHOXECTBO KPMBbIX Ha pUCYHKaX, COBEPLUEHHO U3NMLWHee NS AoKiaja.

«Pwuc. 4. Yrnepoa nouysbl (Kr/M2) No AaHHbIM MoAenu Beepxy u Zinke
(1984)»: [daHHble Zinke (1984) npuHaanexat yBaxaemon ORN, oaHaKo, UMetoT
37-neTHIO AaBHOCTb. A 6bl Npueen, Hanpumep, b6onee ceexyto Harmonized
World Soil Database (HWSD) (ot 2008 roga v ganbLue).

«Puc. 5. MepBuyHas npoaykunsi, MMKpoMoJsib/ (M2 €) B Mogenu
(BBEPXY) U OUEHKa MO HabnAeHUAM (BHU3Y)»: 3TO COBEPLUEHHO He
BOCMNpVHMMaeMble eanHULbl. He SCHO faxke «CeKyHaa» — AN CBETOBOro AHS,
ANSi BEreTAUMOHHOro nepuoaa unn ansg roga. MupoBoW CTaHAapT JIECHOM
3KONOMNKN AN AMIMPUYECKMX N MOAENbHBIX AaHHbIX, B YacTHOCTU, Ana DGVMs
— NPP [gC m-2 annum-1]. «oueHKa no HabnwaeHnsamM» - 4yTo 3a HabnogeHus,
NX MHOro, obsizatenibHa ccbifika; s 6bl npueen, HanpuMep, annual NPP MODIS.

«Puc.9. CpeHeKNTMMaTMYECKNIA FOA0BON X0 NMPOAYKLIUN POCTa»: B
3KOMOMMKN TAKOrO MOHATUS HET.

Puc. 10: ata Tabnuua c TpyaoM BOCMPUHUMAETCS JaXe B TEKCTe U
abCoNtOTHO He roanTCs ANs 3KpaHa (YTO aHaYaeT «#» ?), He roBops O He
pa3bsCHEHHbIX HAAMUCAX CripaBa «BBEpPX HOraMm».

Tabnuua 1: «[daHHble Friedlingstein et al. (2006)»: obnactb DGVM
SHEPrvyHO pa3BMBAETCA, M CCbinika Ha 2006 roa BbIrNAAUT YCTapeBLLEN.

OpHuM 13 pe3ynbTaToB, 06bI4HO AaBaeMbix DGVMs, aBnseTcs
BOCMNpou3BeaeHue reorpacmyeckoro pacnosioXXeHns TUNoB pacTUTENbHOCTU
(PFTs), 3TO CuNbHbIA pedepeHTHbIN KpuTepuii (KapTbl XOTeNoChb 6bl BUAETL B
Aoknage).



B 3akntoueHne s bbl pekoMeHaoBan aBTopy:

- MoaepHu3mpoBaTb 6110k cueta accummnaumm CO2 xoTs 6bl 40 06LEeNpPUHSATOrO
CTaHgapTa no anroputMy Farquhar'a, a nyyie COBMeCTUTb 3TOT anropuTMm C
Teopuen onTuManbHoro noeeaenns ycrbumy (no Cowan 1977); anroputMm
onucaH B Arneth et al. 2002. Hackonbko MHe M3BECTHO, 3TOT MNOAXOA A0 CUX
nop He peanu3osbiBancs B DGVMs.

- NPUBOANTL B pe3yrnbTaTax Bce 6a30Bble NepeMeHHble YriiepoaHOro LuKna
CO2, n penaTb 3TO B O6LENPUHATLIX B 9KOOrMM 0603HAYEHUsIX U
pa3mepHocTax [gC m-2 a-1]:

GPP, NPP (nosnHoe «b6pyTTO» U YUNCTOE «HETTO» MOr/oLWeHne yrnepoaa)

RE (reTepoTpodHoe AblXxaHue 3KOCUCTEMBbI)

RH (retepotpodHoe AbixaHWe NoYBbI)

NEP (unctas npoayKums 3KOCUCTEMBI)

NBP (uncrast GuomHas npoaykums)



