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Terrestrial carbon cyeling is one of the important issues in global change research, while carbon cycling modeling
has become a necessary method and tool in understanding this cyeling. This paper reviewed the research progress
in terrestrial carbon cycling, with the focus on the basic framework of simulation modeling, two essential models of
carbon cycling, and the classes of terrestrial carbon eycling modeling, and analyzed the present situation of terres-
trial carbon cycling medeling. It was pointed out that the future research direction could be based on the biophysi-
cal modeling of dynamic vegetation, and this modeling could be an important component in the earth system mod-
eling.
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Fig. 1 Framework of terrestrial carbon cycling modeling.

Ha SR EELESERIERHE CO, HibaimkKik
&Y, FE i 8RB E LT AR LR K
SIS SIS Y SR B BRE R R E. S 8
B HIRR BEAFAE E s A = T W B A, B LA A A R o % /0
R UASBREESRIEAL. AT Rk R R 3 S B B
R A, 3E 1995 #B) R T RIS,

MY SRR BRI B SRR FSE T IR A R
BUR S Bl % B KSR & R R . KB RN T vERf it
it BRI PRAMSE TkE B, B E XA AR s T
RO SETRERE T, BB Aok P AR 43 0T W 91 J&] 4 (1 B (RIARRAE (X B11AR
KB B E K A AR T AR RS R
HURSHE M &3, KBBETIRR A T XA b B

V& b PSR Ak 7 5% 7 UL R0 i 5t AR 4 1 M i % 8

S AL A VLK E. B TEM # BIOME3 43/ 1 MU b
TR PE 2, R EERR 2 , X IV 400 0 SE R AR AR , X 08V ) 40
FRAE AR R TE R B . 940, CENTURY A4 R 4 B

SR 2010 e R L SRR R PR R T R

YRR b b FCI T R Bk R T (O B S
22 1 B T e AL 401 U 7 0 P S AR ARRAE  (RTE ti 4R ) T X T
HIEE PR PERO A0 Sy () L. B AR DO S, K2 3 F
BRERSE AN BESR A 1~ 7% Bk P 2 e

+ A YU EE N M PR R B K e R
RS RGP REEORE, HIERESY SH0ES RS
BAERREN 2/3 LA B i T L WU P R B S
BRI METER EA SRR BT LA IE #4101+ S BB
B 43 it R SRR IS T 9T PP ) S B ) R 0 500 U R
BT AR K B FE SR 200 1 - 3 DB RO R BAHIE , BT R B 1
BB T EE 4 B &, CLASS'™ | IBIS, CENTURY #I
BEPS'™ spes UK Filisc 307 42, 75 LB A Ik O L SLNG
BR T ERERER. Hrhaoc i RX A0 THEAR LB
MR PUBRE. 1 1B 1N FE B B K, R A 3R A5
BRI SR R T 1 2E 0Bk FE RIS BR A PR FEFE S0 IR P R TR
BER M TRENBEZINAE(REMBES) M
SRRV, RSB ALE R T LB M B AR
F.OBR R4 TBIEN T ERS BN - 8 YU 8T

BB A AR TR,
2.2 MEERER

BEAAAKEE ASREPRGEERIRERGHE
AL ARRS P CO, BBk LS9, Bt A FRaR T BRTEAE
BEREPHEALRE. B, LS EAERERIFIFEEY
BEEHENT NEFHBRBHERNREEE, LA
PRI E R EE LB REBRFEANEEER. A TAES
ARES G T=F1(NPP) = BEH (GPP) - BRI (R,),
AL NPP BRI & 1 AR B R S RE M R AR, B
EoRH R, K& NPP FI GPP f9 ¢ 1 A, AT LR Hi 3 3 M.
BA KA VE SR 3 & 2400 R B H R gl R R TT
PAVHAA N 2 PR B B TR AN A ™ R F ok T L3
ol s KN
2.2.1 BFERARMAF R BRFREBASREERN
M7 7 BRSO R R B SN AR A PFE I DRI, B R R
B BERASRGEA ™ W FERYEE, B3 KRS
PR AR B SR VTR LA 0 A B E N S RIR KK R
BHEAHEIRRR, B ™4 T 1% A (MIAMI mod-
el) P B A IR R R E R N SR E T
BEAYER. SR A YER W LR JCRR R AET Sk E i 3%
IE, FREB 3T 21 445 40 58 B ( Thomnthwaite Memorial
Model) 7. L4 1 B8 DX S 0ot 460 A\ B BESR f67 28, TG A i 2 B ARG
IR TR AT (40 CENTURY!” OBMY %) {3 R 264
HRREBRD B LEMNEEMESFNENNR, B,
LHAFEEER (WEH) SRR —BRRXEEE
B, R ZE K. WS, Tk S8R FURR LUAE Jy i (R 24K, ¥
AR M AR, U S AERA. AT
Wb LR Z IR A, AT B AR KRR R 3 W X
W&, Y — 8 B R A A A S YL IR R
F= YRR LN, A 7K AR R 803 A 8 S A A
7= 31 (Ve PR BB 1 5%, Uchijima 451 @ 37 7 ¥ i 4 = )
HiEat R, MRS FREZHMWER X RER (REKR
). B EEAR T mAE T — Rl R R
FERY Bt 7 SR T (B R s SRR i S 137 B BRI ER
=S

A S I e i

e ST

mnge e AT ST TR



11 3 ERES . HHE S RERIEIMERIB TR 2191

A—ENMREFE N ERENERE TERFANER R
R ERET= 77 (GPP) 558 B o6& XU 5 B IR 5 806
AR AR (LUE) BUE L, MBS A BERN T 5 06E
HAIBH (PAR) #EAH 5B ST A B £ (FPAR) FUEH. &
F PAR RIS AR TR E], (FPAR) O] LAF 18 /& 7
B, H, SR AR RIER.

GPP(FPAR,PAR) =FPAR « PAR - LUE™ A(T,W,CO,)
Hop AT, W,CO,) £RTHRE T LHRE W RMASH CO,
e 3T 58 ST SRR R A R R MR R . B B R A T R,
FEFFE R, BEFVMRAEFN. AT X LR IKS
TRE A AEERA TEEMNFE FPAR, X —{& B H
BB S TR R 1 R, BT LA R 2 A ik B B T R
FERYSR R KM RY. R 7[R9 /2, CASAL™) g 57 fy & NPP
5 FPAR §y %%, Ifi TURCH™ SIB2[*! GLO-PEM' 5~
HIE GPP 5 FPAR fy X R, K SIB2 R A T nf 2 Bk 4
MR, AT RIERE S R R S TR A
HEEME IR R

HEl, 25td - HE R LR A ERE R AR
WL H-RBRERXFE MERAETERE B WA
NGB RS R -IRBE L A R, Xt T o i S8 BLIK
B AE P IR AL T LR RS2 R A A R
PRV R WAL R R AT IR AR SR, BRRE
A A P= IBUEE R
222 HFHHEWAFNEY BYHETIHEMNETH
FERUR LA & -6 6 0k 5 60 1 o i 28 56 B o0 BERA Y. 3
ZHEAHRATXETFRMBA TR AR R Sk
&%, 11 TEM ,AVIM #1 FBM %,

RTF AR BEZ LI 7 20 g 80 4 R
KA. 72 CO, LK BrBE I R A B i S B A 3 b
REAMEAFEAIR:C, MR (44 9%0%) .C, %
(5 10% ) MY CAM KRB (L RBEY). C MR
A CO, s Wik AR bE — #% L (RuBP) 1572, /£ RuBP SR {LEG
AL ,CO, BEFBIIFYRES 3 MRIETFI 3-BMRE
AR 5r-F (PGA) RIS PGA 7E ATP AR RSB EB 5T ,id
IR KA 545 C, AR CO, BB M MR 168
1 BEER R BTN AR (PEP) 324k, CO, BB )G By H 2R
4 MRIE PR ORBR-FEB S8, R oK b &
wEE C, MYHRE. £ YA ERR C HHwC,
YK ERE, AR R C BB EHRLT R
C, A7 B FL 47 56 & 8] 46 T B AL ) 5 24 ) J& Farquhar
U M RSt T R o R ] I e B ST A 3R
RS A R R TR R B TN TR E. 5
3, Collatz % 4 6 & 7=y i S 1 BR 1 B 22 59 — A
SOLAEER G EEE, B4 THRANEE &=
23‘_5““.

MR, SRR EIFRERIEER R T Sellers %17 BT iR g9k
EYIEETIHESE , A 6] (x5 ot 72 1 B B 2 8 fk. B
I, — SRR R C, F0C, YA FEA U 2 51 ( 40 CAR-

AIB BIOME3 .BIOME-BGC #1 LoTEC £) ; Jfj & — S 2 % |
[R5 (40 SIB2 IBIS #1 LSM %) ; iF 47 — B4R 13 /%
PR R0 B ¥R it 43 5135 068 46 A (1 BEPS [ CLASS A1
ECOSYS %) , {H KSR BIR IR A 2% [ 8 QU 4.

B, YT AE S RERIE IR A R %
RS R RETIAERVIEMBER. LM %% CO,
WEIE R T RS AP e 8RR 5, BEM
B LB WAE TSRO E AN SN Hoh L
ERHBEE, V5 TR B ST E £ H R .
2.3 MR fE KR

AR RGBRICE T LR R M S SR B I
WRF FEVE , & TR B 570 R R R SR R A R X T
A S RAERENEREREE,

2.3.1 AFMFREE ASRGR QI RE ¥
FEPIR A AR IR, SRV IR AR B MY AR S AR
CO, kgt A IR 1 35 R R 00T 0%, SRR 8 2 B AL,
LR, F BAEANE AL RPN R PR & 7E— i B A
WAL, )40 SILVAN A2 5™ 40 0 0 o 7R A S W O 5 24
JHR PR 2 R, L v P R 0 5 v R R R AR AR DR, 35 B
i AEEE M o 2 — (P e AR A b —2f) A
JRRER 506 B AUE B, i — 5 W] 5 o T AR S SR GE L.
i Sollins 2 TREEDYN'®) AVIM'™ #1 SPAMM py #s
RUBRASHE R A RVFIR (4 3 SR04 PP IR S AR BRI & N

B BT K2 B B ER 43 301 2 PR AR 4 U O 4 35 R 0 A4
W H AR AR R IR H S, W KR SRR
R E S RAR BRI S, 84 RIERE R R RN
SOLERAS. B, B TS LINUFE, A KPR Ak
S, S TR EH— B

HEFFIT O H R X R R R MR, SRR g
FPREEEAEM, CNFELE B R ERIEIBE AT RA
(1n CLASS, Ecosys . LoTEC ,SPAM , HYBRID . LPJ #1 SDGVM
) MEEMERENT 5B EILKMBIR (40 TEM
BEPS ,IBIS, SILVAN . TURC . PLAI, FBM ., CARIB 1 BIOME-
BGC 5. 24 7 S MBIl AR B ER 43 A9 PP A R, 2 T IR
ERAETEAYEMNRAES T EEELRH T MR E S
R B R A B P2 Sfe 3fF A7 46 35 1 IR A 4 48L ( din LPJ  IBIS,
HYBRID 0 SILVAN 5§ ). th 45 #5 B S5 {0 i 25 5 PR OF, %R
HEAIRAL RN R W R, H B G, #C, PIHE K
B XA E R RS A B ARk, E B
TRRREMERAMERY FTERE. X FIREN 4+
W B B 15 BB S Y 38 Y S R IR B 4 A B BT SR
.

PRI AR ST 49 B 8 N IR Nl 2R R SR
T R PR £ 2R 0 AR R K R R R B B
2.3.2 RAFNFIREA ESREYRFTRTEER Sk,
BERMAVEHE ANy L RMEY R E &
LAY, — BB LR BT IR R SR



2192 M B £ &

2 7%

ML R Rl B & A B AR B HIAE e i — X a2 8. KB R4
R0 L SRR IR E PR xR R L WA A
M RIR BBk 2 AR 6. O A BBk R IR AR AL T R
B EEA = AR, 55— M0 H8 R R B 0 A - R 8
RURE , KES AR R SR B T 3 2 - SN A48 7 38 (4
TEM ,FBM  SILVAN , KGBM . BIOME-BGC, LoTEC . CLASS #
BEPS %) ; 5 A RIS T 5 48 75k BE AR B 30 LAk , 3R 1
BlL WA R (IR ELBRARRTES), TEL4
it P T 4135119 (0 CASA \Ecosys #1 FORCLIM 2545 %)) ; 45
SR E R TIIRA CENTURY AR 2. i Fix
RERYTE 5 SR AR T IR YE T I, 1 SR R R 5 R R )
IR S S ST, TE 48R S B A Bk U AR RN TSR A
(40 HYBRID IBIS .LPJ .SDGVM ,CASA 245 7)),

UHAESREN R RTRER S EETERBEELE
SERRUR A S BRI - WAL AU SC RER, XA BE R
SRR T2 CENTURY &EUEAN T 8. (A ElA BRI +
HOFIR A Y S R R RAER F T EE BB EAAR
%, X RE R AR ES.

3 BhEEFSRE IR

3.1 ETHASMBAESREREIHER

BSHPER R A AR S BT ENREXR,
A DA ST — AR EA e X TR AR A AL R R BRIE SR
RS R TR S B R ST 9 8 B AT AR R B R
et A EE R O 3 MRS A b B A A ER
A KT It T A 4 R 2 A
LY A AR AR T EE W REIE
AR KIS BRI % R B R s R R 3
AT AR 5 B A BR AR 92 SR BE ST Y, 2 Koppen K {433
F457 Fl Holdridge A A 2 R4 . Bl K U ot
M RRRE BEERNAR  FERAE T ABEERNLS
HARR R 2 KA, A RE R B A S R AR IF. X%
HHELTA Box ™ iy S M -A8 4 A= 1% BURE R Woodward ™ B F
S AR-H AN R B DOLY 0 Prentice 2507 i 36 T A= 75
A B R S - R Lh RE AR A AU BIOME.

A 20 fHgd 90 SRR, AMTFFIEIN IR B SR S
FOBLIE ST B 55 2R BY B AL DL B A o A0 5 R GERR W AR
A R R IR A B T R RS, LA R OB [l 4k
RE 7 PR AR A T T LA A A7 4 A TOOAR A 2 A 5k R Y
A AT R AR R W R A R RS A AR, T B — 2
BRI PR RN ( 40 BIOME3 ™1 DOLY'® #1 MAPPS/®! 22)
XSRS H T AR FEAE G2 7 K Ho 3 4 R AR TR 1T 8, BT
AT S M B B TE SR AN AR S R E AR S T 10 X 8K
W FEANFIE, AR REMN KPR MRS, B2
BEXTAEA R A RSP IR CO, KRB HITME 552
BB T E R
L2 BTHAMBEMN A ERILERR ZEAEER
EREREFEEET B RENR BIKER-HE-

T AITEIA A FRE. e BRI P R XY AR R
A5 B PR 1) 4% 33 o) AR R AR AR T AR . B M
RMAE 40, HESED S B EE R L EER R
B, RENERERESSH(AFERAHER LS. B
& HFEMIRAN R SRR S ) MRS, AR B A et
K, XHFVIRAT=F7 PR R PR A AT 5 SR
A AR IREE .CO, TRES) H XMiHH, R
BREMH X REBRMARSERHE B LRTE MRS
R BN AN B X 3R 40 3 CENTURYYS \TEMP'#
FBM'*! HRBM!"®) BIOME-BGC™'# CASA %, i FEW K
SR TN AR R R W, IR HTAS
ROEKERUETIENBOE R, REHAS R LR H CO,
VB X TP A 0 B el AR LR FRAE A VBT R H R
FRAbT R (ARG AR RIPR BB L ES)
I TR RE, MESRTATERT, & KM H 7 E
B R TTRE , D X AR RN F A 5T B SEAR M 2R A T iU 32
BAE—F M0 {5, (BB AR IR R A B RER BRI
X O I, SRR R TR X A K
B HRMERE B R, SEE S TARRAERE
CINFRMA AR, B 1 h® KNEFR).

3.1.3 A EEE ZERAFEHNERARGGE
FEBRES) MHIGERSASERBER Bt 8E
EREN RN KEIEAMFT (RE SR VSE 85 .Co, f
KEESE) A+ 25 KK MK B Co, B SR
WA, h ARSI R RS BT SRL BN
RULAE 1 d oK BT R K e G R A
FME LR B X IARIE , A TTT 24 L W ek st i ) SRR b RS 7
MR B IE RAGE B S HGEE KM CO, MR
R, BT e () AR A AT 5 B E B i [ 4FAE B 5 K
SIFRIL R, BT LAAR W] R AR 40t AR 7S R Gl L 3l
2. AR MDA ) R BE A 4, 1F 4 BT AR A K B et
V6] L EE B i FEE A DG 32 R Wb AT R B E RS o, H AT 7R
FIER X, X LB T TR SIB R R 1sM |
CLASS™ FIE P g AVIMI? 4,

AR R T RER T4 ) 47 | s Rk
HEBRAE RSB HA S RGO R KPR, =
R R KR CO, HOF BB L MY B S
EEN AR, KB SRR R BT
HABRFBIBE RS, B 0T LU BRI R BE 46 4T T AR
L, 7 BT R R k- A 38 4 1) 168 T A OG 5 T 52 W ko BB B A
Y5 BB AT I AN (ELJR X SRR B R R R X B
AL P ER RS R, AN FE LAE
B ARE R, FEE R BIEK , AH8 T ok & sk
3B A S T 1 AR AT, B S E iR 2 S R
KON, BRI — &S TERRER(BUREMU L),
NEFFAEBRGERE (BEHRRE) R,

3.2 BT EENASRERIGITER
B~ PR S A AR B T DAL B P RIS

R PR ST R R

g SR ST AT




1 EEEY R LS REBRIGIMRE B TR 2193

BT AEAS R AT A U 1b 15001, X LA B 4 A DL
BT AEAS R RIRTE P30S, B LA, B AT AR SR — Bt
B PN, 2 F ShAHE 09 4 A5 R LA W R P AR D 2

BT IR] S, FREAETE 43 3 R SIS RIS R B 5
Bl LT A MR 1L AR R B AS MR B R A
PR PR,
3.2.1 IAMBER R 3 BT R R (N
MIFER) T LA A SUE R S R BN, LB
(e RSB AR B ) BT LR 45 K 254k, K 4R 8¢
I MRS ML FORLRE I AR S B R IR R R A
PO AR BB 7458 AR LR LR SR KA IR
TR, FLUR R Bk SR R R T RAST B 2N
S B AT AGARL 7] o AR 0 1L VT G LA 02 0 e 2
K. HC R B T RRE R0 TR0 2 AL B4R T LU B4R R mt
V) #5460 S TE AR PR AR X R T A RS bR
SERRFIAR BRI b A 7 RGBS AL . IS RO A4
RELPI R 5K BB REETHRESR
R BT RE R 35 4 HE R M. TRIFFID 700 b 3 Fix
KIS E AR A s BRI e 57 A0 A B A5 A A T 4R
AR, EH R R AR, LR A
$osE 2, E LI RO T 2. TR YRR e B A
AR TR JET SRR B o A 40 4 TR R X S W A AT
IR 5 98 AL B A A B T B R ST S
3.2.2 B M- YRR SR SRR
£ 490 00 TR AL, 25 58 TR0 S5 31 A 49 3t BR AL 2 M R 0 ) B ML
(WSS B ) PR F S A0 0 - 307 AL 00 B A5 A B, O
BEAN 2R H(BE BRI W E A E S
A1) 048 AT (L35 400 P sl 4 O B U RO TR 1) SR B0 0
bR ARG PRI RN % B e F PR R T AR B 4
AR, FRE TG PRG R T T 2 1 4 i B
P T 0% . X KA 9 A R A ALR HYBRID 42 Ry 1!
1 LPJ-TEM #&mi]
B — MR A ARBTR R S B R L A A 424
AP I B B A AR B0 R M ER AL S 48 A, 4 LINK-
AGEY") B RLiX JA8 R 1 READTE 2R ARA A , XA A 2 G it
AR RSB T 4 K B R R I B P I A
B, FF R R BRI A e BRAGS T8 PR A L ] A3 47 0] 26 3R
85 F BT,
3.2.3 SRAYBRMS— AR ES- AU B R
IR B A7 BEOR 25 B T R T YRR, T
T M B0 A B9 R SRR FE L R TR A R 2 442 7Y
BEN LR KR RAN BT E. KD TE DNET
ERBPESEWN. BN, SRR S R T, E
A X0 ER B K IES. B TS aEY
K T B RS KRS RS BB
RAHBME K, SRBE L S A 34 09 4k, B T
ALt A T 88 2R 0 B D AR S 9 o R

b SRR T — TR, A6 A 1 2 0 i o 2 i 3t A 47
AR SERR LR RIS, TRANERE T & ki
S RO BEREMN RS RERUMGHRHRE
FEAE B 28 IBIS') . g LR B T R BRERE It AR
B3 Ze ke, B R BRIRAE PR A RS2 B A W E o A ) S ERAK
AU PR R SR ) R AR R EI Y A SRS Ry Rn, B ik
RFT ERBFARB NI A, Kb L, B9 EER
R LSM BT IRA R E BRI SR KRB N ED Y
PR RO SRR . R P R A A R AR
MR ER B R A TRLT IBIS HR
BEEMBUT B EAMBEE T ERA @ SR e, £
RRHBRAGE B REH, J QT IBIS RYBEE A B
WA SR B L RETR 5 BT, SRS
EASEPA RAER, AR BIMAEBRR, FUER
MASBER RIS, 60 LERA TR K= VR E
%, BIVAT I i o PR A RN B T AT L R A R AR
1B R B S A 0B U 4 ) £ 2 DS RUJEE i TOOAR AR 4 (T T4
) FUAR R BB , B2 B O R OB R A ) ) R BB
REEP| Bk R R A , 3R sh7s. SUHRE , 3h
AR VAL AR R RE S 8 T BOR R BOE B R E
RMEPSIMRFTEAOMRZERER, XERT B R
FER R A 1 RR AU, 3o 1 B 5 o A A E A et T A
SR RRTT B BT LA, 3T LAT R R B X h B F
55, R P B PO B R R B R AR A R

EYRAF BRI AR ER AR
s (oK VSRS HEBERI (IR A, 0 FTR PR
MEEAER) , — BB HFERAARBEL (e H M
HAE)  ABRINES AR ShENRED. i
R RRE B B OB AR R AP B R R
BRAER B - L Srb AR L AR, 015 | R IR IR R AR MR IR
B B U S YA8 B R 20 B AR YIBE T T R TR Y
SHRVEIR LA VLR AT LS PR L A R
THORPFIRR CO, WBEFEX A, LY HE T E
R EA R R AR KRS UK A SRR R e i i
2.

EEREMNERT, T ARG, KBEMKRAH
CO, A2 tb & 5 Rk b A A5 B S5 R ZE AL A A 1, i A gk i
SRR, R FE A S Bh B04F LLE R B 1] RUBE Bt R <4k
EHVBR B SR U SR . BT LA, o 0 3l A7 0o ke it
HEAREMBNCT BER R BEMN, L EF BB HE
AR SRR CO, W 2T 00, R M AR
SRGEMEFERIG B W W SR R R T HhEMEM
YRR XA R R MR R EE
LRI

4 & iF

SV IER K TR RGRR AR AR
HPEN-SEEEXA, MRERAETERRERNAE -8



2194 R O£ & ¥ i 17 %
EHEBEN W MR- s G RL in the terrestrial biosphere from 18000 BP to present using a carbon
Fﬂ?ﬂﬂiﬁ%ﬁﬁﬁﬁ%*ﬁiﬂ*EFﬁTﬁﬂﬁ@%ﬂ‘%% C}’Clﬁ model. Environ PO”LL!, 83: 45 ~53 ) i
A | B ) 11 Farquhar GD, Von Caemmerer S, Berry JA. 1980. A biochemical
FAET LG ERAVIENBERL KRR LEFIFRERFRN T E model of photosynthetic CO, assimilation in leaves of Cy species.
T SRR TR A T R A AL 2 L Planta, 149: 78 90
B 2 500 TR B B 12 Fiegi C?, Randels'm? JT, Malmstrom CM. 1995, f}lobal net primary
production: Combining ecology and remote sensing. Remote Sens
EARGEH TR AR B AT E R AR 5 Environ, 51; 74 ~88
WHER SIS - B FHR AR Rl BRER 13 Fol;ZlJAf, }jevis S, Prentice'IC, ezh){;l.c 1998, Q()luplingsgilynami;a
- ; N models of climate and vegetation. G. hange Biol, 4. ~57
% T RHy CENTURY BB 8, R RAKE VI 14 Foley JA, Prentice IC, Ramankutty N, et al. 1996. An integrated
BRAL 2R IEIE BU ST I 4. biosphere model of land surface processes, terrestrial carbon bal-
E%Mﬂk%ﬁ%#ﬁﬂ&ﬂ%i?&%%%T:?J(IH%I&B‘Z)‘I ance, and vegetation dynamics. Glob Biogeochem Cycle, 10:693 ~.
709
3. N . .
TR AR M AR, B EX RS 8- DB R R 15 Friend AD, Stevens AK, Knox RG, et al. 1997. A process-based,
HEHRAE. EYEENETRBYE YWELE . DE terrestrial biosphere model of ecosystem dynamics ( Hybrid v. 3.0).
Zds= Lt 2 Ny - . .249 ~
TR EBAE K R RO R I, Heol Model, 951249 - 287 .
N 16 Frolking S, Goulden M, Wofsy S, et al. 1996, Modeling temporal
FR L SSIRE B RA CO, W B AR 1 ) 38 variability in the carbon balance of a spruce/moss boreal forest. Glob
FRME S I T A 15 B AR N b T B B R RS, Change Biol, 2:343 ~ 366
Y H s b g 4 \ 17 Gao L-P , Liang W-J (2302¢), Jiang Y , €
T AR R, FL AT AR AR T 2 K BATIR wo LD (HEIR), Liung WJ (RIE), lang Y (£ B),
al. 2004. Dynamics of organic C in black soil of Northeast China
4% 8 B TR B G -5 30 e IR BE A K v BE BRI E B simulated by CENTURY model I. Accumulation of soil organic car-
YRRl HET IR TE PG . i%ﬂﬂ%&ﬁﬁmﬁﬂ[ﬂ%ﬁﬁﬂ hon under natural conditions. Chin J Appl Ecol ( R FAEZRZEM),
_ 15 (5); 772 ~776 (in Chinese)
> N : . =y
R L AR S A LS BT, R B) 18 Gao Q, Yu M. 1998. A model of regional vegetation dynamics and
ﬁﬁ%ﬁﬁﬂﬂgﬁiﬁfé *%%ﬁiﬁ%ﬁﬁﬁ%ﬁﬂ%ﬁ its application to the study of northeast China transect (NECT) re-
R R R BT SN S YR XS sponses to global change. Glob Biogeochem Cycle, 12: 329 ~344
19 Gao Q, Zhang X. 1997. A simulation study of responses of the
ﬁﬂmﬂﬁﬁ%ﬁﬂ%ﬁﬁﬁmﬁgéﬂﬁﬁ%ﬁﬁ northeast China transect to elevated CO, and climate change. Ecol
Appl, 7. 470 ~483
AW 20 Haxeltine A, Prentice 1. 1996. BIOME3: An equilibrium biosphere
model based on ecophysiological constraints, resource availability

1 Bonan GB. 1996. A land surface model { LSM version 1.0) for eco- and competition among plant functional types. Glob Biogeochem Cy-
logical, hydrological, and atmospheric studies; Technical descrip- cle, 10693 ~710
tion and user$ guide. Tech. Note NCAR/TN-417 + STR, National 21 Holdridge LR. 1947, Determination of world plant formations from
Center for Atmospheric Research, Boulder, CO. 150 simple climatic data. Science, 105: 367 ~368

2  Bossel H, Schafer H. 1989. Generic simulation model of forest 22 i J]. 1995. A climate-vegetation interaction model: Simulating
growth, carbon and nitrogen dynamics, and application to tropical a- physical and biological processes at the surface, J Biogeogr, 22:
cacia and European spruce. Ecol Model, 48 221 ~265 445 ~451

3 Box EO. 1981. Macroclimate and Plant Forms: An Introduction to 23 Kaduk ], Heimann M. 1996. A prognostic phenology scheme for
Predictive Modeling in Phytogeography. Netherlands: The Hague: global terrestrial carbon cycle models. Clim Res, 6: 1 ~19
Dr. W. Junk Publishers. 258. 24 Kindermann J, Ludeke MKB, Badeck FW, et al. 1993. Structure

4 Collatz GJ, Ball JT, Grivet C, et al. 1991. Physiological and envi- of a global and seasonal carbon exchange model for the terrestrial bi-
ronmental regulation of stomatal conductance, photosynthesis and osphere. Water Air Soil Pollut, 70: 675 ~684
transpiration; A model that includes a laminar boundary layer. Agric 25 Koppen W. 1936. Das geographisches system der klimate. In: Kop-
For Meteorol, 54; 107 ~ 136 pen W, Geiger R, eds. Handbuch der Klimatologie. Berlin; Ger-

5 Cox PM, Betts RA, Jones CD, et al. 2001. Modeling vegetation bruder Borntraeger. 1 ~46
and the carbon cycle as interactive elements of the climate system. 26 Lafleur PM, Skarupa MR, Verseghy DL. 1999. Validation of the
In; Pearce R, ed. Meteorology at the Millennium, New York: Aca- Canadian Land Surface Scheme ( CLASS) for a subarctic open
demic Press, woodland. Atmos-Ocean, 38: 205 ~225

6 Craig H. 1957. The natural distribution of radiccarbon and the ex- 27 LiH-B (ZEuSi), Shi K (#  48), Xu D-Y (#HA). 2005.
change time of carbon dioxide between atmosphere and sea. 7Tellus, Effects of plant process on soil organic carbon concentration. Chin J
9:1~17 Appl Ecol ( R FA4%EA%4R) . 16(6) 1 1163 ~ 1168 (in Chinese)

7 Emanuel WR, Killough GG, Post WM, et al. 1984, Modeling ter- 28 Lieth HF. 1971. Modelling the primary productivity of the world.
restrial ecosystems in the global carbon cycle with shifis in carbon In; Lieth HF, ed. Patterns of Primary Production in the Biosphere,
storage capacity by land-use change. Ecology, 65; 970 ~ 983 Stroudshurg, Pennsylvania; Dowden, Hutchinson and Ross, Inc.

8 Fmanuel WR, Shugart HH, Stevenson MP. 1985. Climate change 277 ~282.
and the broad scale distribution of terrestrial ecosystem complexes. 29 Lieth H. 1975. Modelling the primary production of the world. In:
Clim Change, 7: 29 ~43 Lieth H, Whittaker RH, eds. Primary Productivity of the Bio-

9  Esser G. 1991. Osnabriick Biosphere Model; Structure, construc- sphere. New York: Springer-Verlag. 237 ~263
tion, and results. In; Esser G, Overdieck D, eds. Modern Ecolo- 30 LiuJ, Chen JM, Cihlar ], et al. 1997. A process-based boreal eco-
gy: Basic and Applied Aspects. Amsterdam and London: Elsevier. system productivity simulator using remote sensing inpuls, Remote
679 ~709 i Sens Environ, 62; 158 ~175

10 Esser (o, Lautenschlager M. 1994, Estimating the change of carbon 31 McGuire AD, Melillo JM, Joyce LA, et al. 1992. Interactions be-

et

o R A {8 S e e gy




11 #§

BHE% WA S RABRIEIME PR

2195

2

33

35

36

K7}

38

39

40

41

42

43

45

46

tween carbon and nitrogen dynamics in estimating net primary pro-
ductivity for potential vegetation in North America. Glob Biogeochem
Cycle, 6. 101 ~ 124

McGuire AD, Melillo JM, Kicklighter DW, et al. 1995. Equilibn-
um responses of soil carbon to climate change-empirical and process
based estimates. J Biogeogr, 22,785 ~796

Neilson RP. 1995. A model for predicting continental scale vegeta-
tion distribution and water balance. Ecol Appl, 5:362 ~385

Pan Yude, Hom J, Jenkins JC, et al. 2004, Importance of foliar ni-
trogen concentration to predict forest productivity spatially across the
Mid-Atlantic region. For Sci, 50 279 ~289

Parton WJ, Schimel DS, Cole CV, et al. 1987. Analysis of factors
controlling soil organic matter levels in Great Plains grasslands. Soil
Sct Soc Am J, 51: 1173 ~1179

Parton W], Scurlock J, Ojima D, et al. 1993. Observations and
modeling of biomass and soil organic matter dynamics for the grass-
land biome worldwide. Glob Biogeochem Cycle, 7: 785 ~809

Post WM, Pastor J. 1996, LINKAGE; An individual-based forest e-
cosystem model. Clim Change, 34. 253 ~261

Prentice IC, Cramer W, Harrison SP, et al. 1992, A global biome
model based on plant physiology and dominance, soil properties and
climate. J Biogeogr, 19:117 ~134

Prince S. 1991. A model of regional primary production for use with
coarse-resolution satellite data. Int J Remote Sens, 12 1313 ~ 1330
Ruimy A, Dedieu G, Saugier B. 1996. TURC: A diagnostic model
of continental gross primary productivity and net primary productivi-
ty. Glob Biogeochem Cycle, 10 269 ~ 286

Running SW, Hunt ERJ. 1993. Generalization of a forest ecosystem
process model for other hiomes, BIOME-BGC and an application for
global-scale models, In: Ehleringer JR, Field CB, eds. Scaling
Physiclogical Processes: Leaf to Globe. San Diego; Academic Press
Inc. 141 ~158

Schimel D. 1995, Terrestrial ecosystems and the carbon cyele, Glob
Change Biol, 1; 77 ~91

Schimel D, Melillo J, Tian H, et al. 2000. Contribution of increas-
ing CO, and climate to carbon storage by ecosystems in the United
States. Science, 287 ; 2004 ~ 2006

Sitch 3, Prentice IC, Smith B, et al. 2000, LPJ-A coupled model
of vegetation dynamics and the terrestrial carbon cycle. In: Sitch §,
ed. The Role of Vegetation Dynamics in the Control of Atmospheric
CO;, Content, Ph.D. thesis. Lund, Sweden: Lund University.
Sellers PJ, Los 8O, Tucker CJ, et al. 1996. A revised land surface
paramelerization (SIB-2) for atmospheric general circulation models
II. The generation of global climate fields of terresirial biophysical
paramelers from satellite data. J Clim, 9. 706 ~737

Sellers PJ, Mintz Y, Sud YC, et al. 1986. A simple biosphere

47

48

49

50

51

52

53

54

55

56

57

model (SiB) for use within general circulation models, J Atmos Sci,
43, 505 ~ 531

Sellers PJ, Randall DA, Collatz GJ, et al. 1996. A revised land
surface parametrization (SiB-2) for atmospheric GCMs I, Model for-
mulation. J Clim, 9: 676 ~705

Sollins P, Harris WF, Edwards NT. 1976. Simulating the physiolo-
gy of a temperate deciduous forest. In: Patten BC, ed. Systems A-
nalysis and Simulation in Ecology. Vol. IV. New York: Academic

Press.

‘ Uchijima Z, Seino H. 1985. Agroclimalic evaluation of net primary

produetivity of natural vegetation 1. Chikugo model for evaluating net
primary productivity. J Agric Meteorol, 40; 343 ~352

Verseghy DL. 1991. CLASS-A Canadian land surface scheme for
GCMS 1. Soil model. Int J Climatol, 11111 ~113

Wang M (£ &), Ji L-Z (JE24E), Li Q-R (ZEFH) , et al.
2003. Effects of soil temperature and moisture on soil respiration in
different forest types in Changbai Mountain. Chin J Appl Ecol ( i F§
H75%R) . 14(8) : 1234 ~ 1238 (in Chinese)

Wang $-Q (E43), Lin I-Y (RI424E) , Yu G-R (F#3).
2003, Error analysis of estimating terrestrial soil organic carbon stor-
age in China. Chin J Appl Ecol (1N FI4EESIR), 14(5) . 797 ~
802 (in Chinese)

Wang Y-X (FENE]I), Zhao S-D (#X4-1H). 1998. Mudelings of
terrestrial carbon eycling. Chin J Appl Ecol (N4 2ER), 9
(6): 658 ~664 (in Chinese)

Woodward FI. 1987. Climate and Plant Distribution. Cambridge:
Cambridge University Press,

Woodward FI, Smith TM, Emanuel WR. 1995. A global land pri-
mary productivity and phytogeography model. Glob Biogeochem Cy-
ce, 9: 471 ~490

Yan X-D (HEA%4 ), Zhao S-D (#X--if). 1995, Simulation mod-
el of carbon storage dynamics in temperate broadleaved-coniferous
mixed forest ecosystem 1. Dynamics of carbon storage in tree layer.
Chin ] Ecol (&%), 14(2); 6 ~12 (in Chinese)

Zhou G-S (J&)"#E) , Zhang X-S (5K3AT). 1995, A natural veg-
etation NPP model. Acta Phyicecol Sin (14 5%4R) , 19(3):
193 ~200 (in Chinese)

EEWM+ ETHEE,B,1962F4 B4, SHITHEG 5
MEFN S E AW A A2 A0 AR 25 B SR S A BB
52, RBW L 10 L. Tel; 13641216879; E-mail: maolk @

cma. gov. cn

HENE ZFREF




