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Modeling of Surface Energy Budget in the Tibetan Plateau Using Simple
Biosphere Model SiB2
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2 Institute of Atmospheric Physics, Chinese Academy of Science , Beijing 100029

Abstract By using Simple Biosphere Model 2 (SiB2), surface energy balance budget, surface effective radiative
temperature, and soil moisture were modeled for the GAME/Tibet Amdo site in a Tibetan short grass prairie (Am-
do station) from 15 July through 10 September 1998. During the monsoon period the mean canopy height and the
leaf area index were 0. 05 m and 0. 5, respectively. The study site represented the prevailing conditions of the north-
ern Tibetan Plateau. The model was initialized and driven by using in situ measurements. The forcing data consist of
the short-wave solar radiation, atmospheric long-wave radiation, vapor pressure, air temperature, horizontal wind

speed, and precipitation. The model outputs of radiation components, turbulent heat fluxes, surface effective radia-
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tive temperature, and soil moisture were compared against direct measurements. Results show that: (1) SiB2 over-

estimated sensible, latent, and soil heat fluxes by 4%, 13%, and 8% respectively when it underestimated net radia-

tion by 0.2%; (2) surface effective radiative temperature was underestimated by 5% ; and (3) soil moisture was es-

timated reasonably. In general, radiation components simulated by SiB2 were more closer to measurements than heat

fluxes with high degree of correlation.

Key words SiB2, the Tibetan Plateau, energy balance budget
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Table 1 Modified parameters used in SiB2
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(Te) modeled using SiB2 against direct measurements
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Fig. 12 (a) Evolution of soil moisture in the three layers modeled using SiB2 against direct measurements; (b) evolution of precipitation
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Table 3 Computed Bias, standard error of estimate (SEE),
and normalized standard error estimate (NSEE) of physical

quantities modeled using SiB2 against direct measurements

Bias(W/m?)  SEE(W/m?)  NSEE
HAR A R —5.75 12.85 0.05
] b A AR AT Rl 4.76 12.57 0. 04
- 45 W 55 5T Ros 1.16 8. 37 0.12
TG B H 10. 94 26.51 0.57
WhHGE G L. 24. 90 41.43 0.54
+HEHGE H Go —20. 60 73. 44 0.63
R AR R T —1.13 2.96 0.01
+HORE W —0.01 0.05 0.10

ARSCK SiB2 MRLLZE R (M) 5B R (O)
HEAT T AT HG . Horb Bias R 25 . n 2508 500 08k
(n=2777), SEE 2 A6 8 b5 12 22 . NSEE &
AR A HE Al 22

PR AT b K G L A
HEpE R R (8~10) H )7 sk HEAT T 0
(L3 3),
4.5 MiRBEEW X

3R fE RO AR D
R, = H+L.+G,. (1D

Wilson et al. (2002) %4> Bk i & W00 I B 2%

(FLUXNET) # 22 4>l gl i 47 T 6e & 1 1 71 & iF
G€. K BLA UL I ol 5 A TR R AN P A7 Ry B
%. [, RZ %5 AN GAME/ Tibet i H 3 B
14 B RE Xof 1 3 BB 1 A4 B F SR R T, A ST I A )
Y RE 1 5 R Y A o AN BEAR S L Al (Wang
et al., 1999; Gao et al., 2000, 2003b; Kim et al.,
2000; Tanaka et al., 2001) . JEHE B 5 %08 &
ZORN 7 2R RT FHRE L 700 A2 A

13 Wi T & Zuli WA 5z (H+
L) 5 FEATHfEE (R,—Gy) ., n=632 F kA
Q777 HIERRE ARSI RN T 0 MBS BT AR .
ZIE AR () g 0. 87, 1F B9 e % ] ) £
AR e}y 0.58, X5 Gao et al. (2004) HYWFIE 4%
Bo(e=0.7) i,

5 #Hit

ACHHA] SiB2 #i4l T GEWEX ) GAME/Ti-
bet 22 Z WL ¥ 1998 45 7 J 15 HZE 9 A 10 H 1]
O A A L SRR AT M A R PG R
A R S IR B RN R R R AL 45 R[] S K
PaEAT TXFEE . #E— A 1 SiB2 % Z= KUY )
TR D i 2 RE 0 C g B ALLRE ). SiB2
AELADL A A I 5 00 (B LR IR 0. 206, MR R
Bl 1.0, 1) ERPRST A AT 1300 MR
N 0.96, 1] b J i 4R AT BAR AL 400 AR RN
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Fig. 13 Comparison of the measured (H+L.) and surface available energy (R, —Go)

0.99, SiB2 HLFTI 9 B HGE i, W G R 1
PG ) AE A — 30, A OC R 0. 84, 0. 85
F10.95, SiB2 43 7 4% R GE L L v AGE R 1
POBE A 4%, 13% 0 8%, SiB2 X 4 £ v ¥ 4
SRR A0 235 B 5 0 L A9 A 6 B o I 250 005, /T
Gao et al. (2004) XJ R il b X BJ 3 B 14 45 5 455 481
45 5 D (E 0 AE X BRI 252 Ol 0. 11 XA
W W HGE R GE M E . Gao et al
(2004) X R il 3y X BT 3l (9 B 4D 45 S 5 422 30 )
R X A o i 22 43 391 2~ 0. 30, 0. 33 1 0. 35), A 3L
RS 40 25 SR AR R A v O 22 K 43 12 0,57, 0. 54
0. 63, AR, SiB2 X4 5 43 8 AL 45 R 1
s 25 FEGTHE /I o AR DG o 3 3 L SRR T £ L Y BGE
R G AT R, KR R R
Gy R R (4 10%) . W2 E AR (.
05 m) {575 1 32 X 4R 5k (9 £ 020, SiB2 AT LA o g
AL A A Ay wE . [RIEE, i F SiB2 AR O Uk
RA-MEW - T, FE w003 55 A 5840 SiB2 K g
T A UL B RS )2 T I B GE R, S T SiB2 %)
SR B L TG R 3 G B BTSSR . T
ARl X BJ 3 Y b B 5 R 40%, S
SiB2 Xof 1l F& AE B 1) BESR DTN SRR A L Ve AAGH
et R b S HGE BT USCR AR T A SO R AR SOk
TR AT AR, RIERIE D X AR X

SERVEEE Ay B R 0. 44, 0,52 F1 0. 41, S350 {E
0. 42, ARl H X BI sk 0 A S 208 R
0.1 (Gao et al., 2004) .
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