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Abstract The study analyzed the accuracy of BIOME3 simulation of China’s potential vegetation distribution by
using Kappa statistics and suggested that BIOME3 can simulate China’s vegetation division fairly well (Kappa value
0.55). However, it failed on simulating the boreal forests and tropical forests and could not show the variety of veg-
etation on Tibet Plateau, and had uncertainties when dealing with the boundaries of each biome. Therefore, the
study tried to ameliorate the model in three aspects: 1) mechanizing the infiltration process of BIOME3, which was
described empirically; 2) using USDA soil texture classification system instead of the original one of BIOME3 and
resetting the soil hydraulic parameters; 3) interpolating station data of monthly mean temperature by considering to-
pography. Simulating results showed that the effect of water intolerance to model output is more distinct, which
means the biogeochemistry sub-model can play a bigger part. As a result, BIOME3 can describe the temperate shrub
land and short woodland of southern China successfully. Moreover, there is an improvement in the simulation of ice/
polar desert of Tibet Plateau while the ameliorated model also has a basic ability of simulating the vegetation vertical
distribution.
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Fig. 3 Interpolation of mean January temperature of China: (a) before topography modified; (b) topography modified



13 KT TAF . BIOMES RCAITE r [ 1 1 AR ) 2 2 A S G Bl
No. 1 ZHANG Ning-Ning, et al. Accuracy Analysis and Improvement of BIOME3 Model Used in China 29

PGP IR, oA TR AR, T PU R,
TR R LA B 25 B VU R AR, 5 AR B AR 4L 45 R A
W& .

BIOMES w1 fifr FH i A8 8% 53 A BE W 74
B (PNV) A 2 75 B30 1l 18] 22 2 i ok R vh 42
(), B —Rh 5 b 57 ik 27 i ) R AN, )
B TC AR TG T . S HUITRE R BB A
{14 Foc R LA ) — T T A e S AR, R 3 o
SE SRS PEAR R, 2859 it Js 19 BIOMES %
AR S LIRT i A IR KON R, 2 Ja R 5T
TS S T S A R 26 DA A ) At PR 2R R T A A
PO, HR, TR IR RUE | BI-
OMES3 #i th 09 4 Py iE X R R I A REAR 4 5 vp
AR X R R G JF B i T B 284
PSR Z A —E 22 5%, I & o8
PET RS R A B B 0, A% i S E R
PEREAR, BIA TARE A X B A BIOMES #5 #1f5
AL R AT Kappa K, (HIE 8 P L3 B &
W, R BIOMES 75 3F RS $E 28 5 3 g R
JE 1 ER A B AT AR 1 0 A I fE

e BIOMES - SEAR AL, i f 0 4 b
T3t 7K 53 ToIR 3B AR A A% SR LAAE . AE IS
R 34 o 3R PG R S A AR R T AR A .
POl H G ENFEMR, 20 T . St
JUPEHLIX AR B R BIOMES #8131 OK BEAR 4
BRI, A 1 b DAL Ay I R 4 [
MR ZERI AR, eheidk fE 9 BIOMES #5580 i 75
RUA Syt B BRI TC R /I Aty T DA X AR
TP B X 432 (Tropical /Subtropical shrub,
Short forest) , TR it XA F Ry A A B i 1X
SEBR FAREE T AE b X H T K g3 T AR A
B o3 A 5 MG Z B 00 22 S5 T DAASE U Ay 1 2 A
PLEE B, FERERDs SN AR IR T NPP {H
TR S AR Z B YRR X A, R, w]
PIASE . BIOMES S48 T 3 [ R Al n A L %%
MAERRE X, A SR, 155 P AR b
W HIPAFEN . BB B T HERR R RTIL

TR AE TR B IR I (%) B D) B 4805 3R BRLAE LA
TNIUASTT I 28 06 T AT 1 750 O TH AR s P b
D RS9 = = - S L L o NN A L 7 N )
S5 5 H SRR O A B bR B M X AW &5 X T
T 0 e Do AR S A % b 30 T T R B 8 8 Mt ety P AT

N EL A PR o A A L TS A MUE AL IE
HTEL BEBCHE B, BIOMES St 75 5 2 J b X vk 1|
XAEALLRE T IR

PRS2 B, stk py BIOMES ##8A] LLFE
1 B DX e R b AR A AR AT AL, IR
A I B A YRR BE 0y, B R AL
BRET.

4 HipSitie

BIOME3 A= 4 Hiy 1A= ) b BR Ak 24 488 5 B,
HLFE 1 X6 A BRLTT A st A AT B D BE AU A A48
3 36T A Y DX K] 5 A A A ) X
IHRERIAY LA L4 & L. BIOMES RE 545 1 # B
oL b X VB AE AL B A A . 3 Kappa K 56 43
BT AR X e ] s 7 R XK A B R BB 1 T 1
Kappa #5504 3 0. 55, JUHXF TS HX (Kappa
641 0. 81, HIERME ) (Kappa $5%1 0. 71)
FIE B 3 2 F Ak (Kappa #8%k 0. 61) 25 [X 45,
FIREHDLRE T AR5 .

A TAE @ M 3% BIOMES 3R 3h %8 kb, seift ot
MLIEAL + 5 T B B X FE B ik ] USDA 345328
RGN EL S8, A A5 (0 B A B S o
YRR, AT A R Ak 2O B O AR 4 R A
FNRERIETE, DT (E A A4 45 SR AR 31 T B R iy ek
k. EMESATRAE, R Sk AR R L B IE
W BUTE 2 IS WV £ s 3 HLR 0 T R IX
IEBAAAEL s P [ 1 8 1 A 2 TR MR o 4 A e
Bl Hoorfn Famadt. | &R, TR, Wk
TLAS = B VU R, SR B 25 S W) 45 5
FoK SO R4 5 R A LB AL e, A5 e 3
T K A3 W3l 7= Az (R 3R A L MR e
X AL B TR

R SRBAIR L BE ) 76 G e A R R T, E
AL, B, DRI XZE RSB
T B ARG B R X VR RN S BE /TR 1 X
YRR IR T s X BRI/ R TR S AR A5 AU B
T SRR AR 1 5 2 B D e R 3
Hk, HFARN BIOMES f4% H A gk 2 503517 0l
HE, AR RRE DX ) 5 X Y A AR AT A
RERE R RN VC (4 [ 8, 5 =, 7 9 i i IX A2 2
FE B S A B RE T R i . B AR AR S b DX A 41



30

O

5 5%

Climatic and Environmental Research

5

5% 13 4%
Vol. 13

RE 1A Frhnam H 7 V5 5 H X BIOME3 #3068 714K
IHE—, 33X — 5 THI A2 B 7 80 SRR ok i A e A
A PR R 3 I s T g — T K e i DX
VPGS, X 8 P SURL 0 9 Ak the, S 385 T X 7 R
i X AU BE TT A

(1]

(2]

(3]

(4]

[5]

[6]

L7]

[8]

S EZXHK (References)

PRACTE . AT/, SRMARE. 5. RS A0 51 I AR T X 3
Sl SMRSHEEHI. 1996, 1 (2): 113~123
Chen Qiying., Yu Yonggiang, Guo Yufu, et al. Climatic
change in East Asia induced by greenhouse effect. Climatic
and Environmental Research (in Chinese), 1996, 1 (2).
113~123

IPCC. Climate Change 2001 The Scientific Basis. Cam-
bridge: Cambridge University Press, 2001

Haxeltine A, Prentice I C. BIOME3: An equilibrium ter-
restrial biosphere model based on ecophysiological con-
straints, resource availability, and competition among plant
functional types. Global Biogeochemical Cycles, 1996, 10
693~709

Prentice I C, Cramer W, Harrison S P, et al. Global biome
model: Predicting global vegetation patterns from plant
physiology and dominance, soil properties and climate.
Journal of Biogeography, 1992, 19. 117~134

Haxeltine A, Prentice I C, Creswell I D. A coupled carbon
and water flux model to predict vegetation structure.
Journal of Vegetation Science, 1996, 7. 651~666

fiifi. BIOME ZRAIEH . 58 5 5 H. A4 A A 2 i,
2002, 26 (4). 481~488

Ni Jian. BIOME models: Main principles and applications.
Acta Phytoecologica Sinica (in Chinese), 2002, 26 (4):
481~488

Ni Jian. A simulation of biomes on the Tibetan Plateau and
their responses to global climate change. Mountain Re-
search and Development , 2000, 20. 80~89

Ni Jian, Sykes M T, Prentice I C, et al. Modeling the veg-
etation of China using the process-based equilibrium terres-
trial biosphere model BIOMES. Global Ecology and Bioge-
ography, 2000, 9. 463~479

Cramer W, Moore III B M, Sahagian D. Global net prima-
ry productivity: A model intercomparison. Hibbard K, Sa-
hagian D, Eds. IGBP/GAIM Report Series Report 5.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

GAIM Office, University of New Hampshire. 1998
SRR, AN, TEL EETHEE B RSB R
M RERAE R S B il A, R 5B SE . 2004, 9
(1): 65~79

Zhang Shihuang. Peng Gongbing, Huang Mei. The feature
extraction and data fusion of regional soil textures based on
GIS techniques. Climatic and Environmental Research (in
Chinese) . 2004, 9 (1): 65~79

Food and Agriculture Organization. Soil map of the world
1: 5000 000. U.N. Education, Science and Culture Or-
ganization, Paris. 1974

Leemans R, Cramer W. The IIASA climate database for
mean monthly values of temperature, precipitation and
cloudiness on a terrestrial grid. International Institute for
Applied Systems Analysis. 1991

Monserud R A, Leemans R. The comparison of global veg-
etation maps. Ecological Modelling , 1992, 62 275 ~ 293
WIET. e, BBads. 4 ANH RS - 25w
Xof v AR A 23 A AU L SR 5. M AR S 4R 2003,
27 (5): 587~593

Yang Zhengyu. Zhou Guangsheng, Yang Dian’an. Com-
parison of simulated vegetation distribution in China pro-
duced by four popular climate-vegetation classification mod-
els. Acta Phytoecologica Sinica (in Chinese), 2003, 27
(5): 587~593

feeEps. hEmE R dbat. o E L E R, 1989

Hou Xueyu. Vegetation Map of the People’s Republic of
China (in Chinese). Beijing: China Map Publisher. 1989
Clapp R B, Hornberger G M. Empirical equations for some
soil hydraulic properties. Water Resour. Res., 1978, 14
(4): 601~604

Cosby B J, Hornberger G M, Clapp R B, et al. A statisti-
cal exploration of the relationships of soil moisture charac-
teristics to the physical properties of soils. Water Resour.
Res. , 1984, 20 (6): 682~690

fiifd. BB EREY IR 5 A X. MYES
41, 2001, 26 (4): 481~488

Ni Jian. Plant functional types and biomes of China at a re-
gional scale. Acta Phytoecologica Sinica (in Chinese) .,
2001, 26 (4). 481 ~ 488

XUER, SR, MR, % WEgiiT SR, e
BlER, 2004, 23 (1): 62~70

Liu Huamin, Wu Shaohong, Zheng Du, et al. The study
on the potential natural vegetation and future prospect.

Progress in Geography (in Chinese), 2004, 23 (1): 62~70





