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Abstract Surface energy fluxes play a significant role in land-air interaction. To quantify the influence of resistance

coefficients on surface energy fluxes in the Simple Biosphere Model (SiB2), the sensitivities of sensible heat flux (/) and
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latent heat flux (LE) to resistance coefficients are examined by using the one-factor-at-a-time method and fractional

factorial analysis method. The results show that, i) H is more sensitive to C, (called ground to canopy air-space resistance

coefficient) while LE is more sensitive to C; (named bulk canopy boundary-layer resistance coefficient); ii) H increases

with increasing C; and decreases with increasing C,, while LE always decreases with increasing C; or increasing C,; and

iii) the sensitivities of both H and LE decrease with increasing coefficients and their relative sensitivities increase with

increasing coefficients. Furthermore, the reasonable explanation about the sensitivity of H and LE are given considering

the distribution of land cover and vegetation in Nagqu.

Key words sensible heat flux, latent heat flux, resistance coefficient, land surface process, Simple Biosphere Model

(SiB2), sensitivity
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Table 3 Sensitivity (S) and relative sensitivity (R) of H or
LE to Cl
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10.38 0.83 —-1.17 0.07 —0.03
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114.18 0.27 —0.47 0.18 —0.16
124.56 0.25 —0.44 0.18 —0.17
134.94 0.23 —0.42 0.18 —0.17
145.32 0.22 —0.40 0.18 —0.18
155.70 0.21 —0.38 0.19 —0.18

I, o 2 AGE R H 0. P R IR HGE R H,
X R BHPTREL C) 7B AAN KRR, I H 2 ol
®HBE C g LB 1a); 577, w2
BHHT 7 (38, 56 2 (0 2518 1 Rk ek s, el 2
Bt RSBV AT e BRI D, T LECRE C 35
MRIRIE/N . SRR BB i LE, BT C AN
&, HAMBIEELE £10 W/im®, {HX LE, b
~m%%%¢ﬁo$?ﬂ%é%LiL@%%m5
WA 2V AGE B LE, KRR NEL, T
JETH VG B LE B C BN (B 2a)
2T Z I A Il R R FHPT R B G, 1
BRURPENR, B Co 3R (BN, EHGE &=
s AR B AR 43 ) R B AH Y ks (R (7R
0 UL 30 4. e i, e &R HAUE &
X Co AR A AR o 53 41, TR F R FA0E
RN Co AR A R RBURR FEE AR 23 )2 T T /N D 97N T
FEATIEE] 2.6 f5F1 2.3 fi5 (WL 3. 4, K 4) .
HIRRAET, 2 Gy 25 [ R S BHAT rq 3
ﬁ;i%%ﬁﬂ%@%ﬁﬁ%ﬂﬁ9’$mﬂﬁ@
POBE H, TN, X e 2 U H R X
Cy AKX, BAANT H, kN E =
SEAME, ARALIREAE £30 W/m®. T e 2 Il
S H, P3G I FEAS 20Tt R R AGE & H, 98 NMIE RS
(1) 1/3, TR 2 A 5 H BE G B
/N UK 3a). 55— 1fl, Beljaars and Viterbo (1994)
Mﬁ%%ﬁﬁﬁtkﬁ SN R LE VB4
o DAL, MHLER BB g HERI,  TAEZE
& SRR D, BRI AR iR R K VR 2 0 i 4
Ko A5 KV 22 1 HE R AR A I B 24 (/M
F 82t b R b 3R v HAGE B LE, 2Bl 8 0,



PN S

Chinese Journal of Atmospheric Sciences

1058

36 %
Vol. 36

AFluxpeak/W'm

—40 —20 0 20 40 60 80
AC /(s-m™)!2

100 120

0.20
0.15
0.10
0.05

0
—0.05
—0.10
—0.15
—0.20
—0.25

AFluxpeak/Fluxpeak

—— LE
—— LE,
— LEg

-3 -25-2—-15—1 —05 0 05 |1
AC,/C,

K2 Wil (LE. LE.. LE,) WX C MBURE (a) FUAHRUREE (b)
Fig.2 (a) Sensitivity of LE, LE., or LE, to C| and (b) relative sensitivity of them to C,

90
60 |
30F
ot

_30,

AFluxpeak/W ‘m

_60 L

_90 -

—60 —20 20 60
AC,/(s-m™)12

100 140 180 220

0.6
04}
02}
0.
—02f
—oal
—06}
—0.8}
—1.0}
B e e e s e B S
—3-25-2-15—-1 —05 0 05 1
AG,/C,

oy

AF]uxpeak/Flux]Deak

B3l (. Hew Hy WEAENT Co MUK (a) X EUKIE (b)

Fig.3 AsinFig.1 butto C,

30F%

201

_20 L

_30 L

—60 —20 20
AC,/(s-m™)12

60 100 140 180 220

0.15

0.10
0.05}
ot
—0.05}
—0.10

AF]uxpeak/F]uxpeak

—0.15¢

—0.20F

—3-25-2-15-1-05 0 05 1
AG,/C,

K4 @i (LE, LE.. LE,) V(X Co MBUKEE (2) FUHXTHUREE (b)

Fig4 AsinFig.2 butto C,

2 e X B KAV HAOE S LE g Tk
D (ILE 4a), G54 P I DTk 250 2 v A8
5 LE BE rg BN o

gr bopsn, Rl ERPLRE C) B
B K 3 F4 nTER, T HZE Rl EXT C) 1P
AJ BB 5 R P35 AE R R 43 3l S —0.60 Fi1—0.14,

MRS Cy I V-3 USRS R34 A X BRURK
3E—0.10 F1—0.04; 4 Civ G FHATRALE N
275%F, T B R P A AR AR U433 K 0.50% A1
0.14%, FIE2EJa& 0 3.6 f2idi. HIFERE: T
0 iyl Ay - R DX, WY 2 I 25 I 1 P AE T
JE G B T i A U bR PR T R AL



5 1] SRIGEEEAE: MR PRI (SiB2) Fh it g it o ox it 2 3 2R BH 70 3% 5 ) SR M 5

No. 5

ZHANG Xiaohui et al. Sensitivity of Surface Energy Fluxes to Two Resistance Coefficients in Simple Biosphere ...

1059

Cy HEHUR: RGBS C) BRI LA
SERIR UK 23 2 0.36 F110.17, XF Gy [F°F3
FEURK SR BRI REURSE 539 42 —0.35 F1—0.405 4
Civ Gy MIXTARALIRI A 275% 0, IRl IR A X AR
IS5 0 0.52%F1 1.62%, J&& &Hi# ) 3.1 f54
Hro JLJDRDR . R JERHAAT H I A 3l J22 SR A
R B AR R

K4 BPBEE H. BHBEE LEX G ENYEE (5
HEAHEE (R)

Table 4 Sensitivity (S) and relative sensitivity (R) of H or
LE to G,

G 1l S(H) S(LE) R(H) R(LE)
19.96 —0.80 —0.14 —0.08 —0.01
39.91 —0.65 —0.13 —0.15 —0.01
59.87 —0.56 —0.13 —0.21 —0.02
71.84 —0.51 —0.12 —0.24 —0.02
79.82 — — — —

87.80 —0.46 —0.12 —0.28 —0.03
99.78 —0.43 —0.11 —0.30 —0.03
119.73 —0.39 —0.10 —0.34 —0.03
139.69 —0.36 —0.10 —0.38 —0.04
159.64 —0.33 —0.09 —0.42 —0.04
179.60 —0.30 —0.08 —0.45 —0.04
199.55 —0.28 —0.08 —0.47 —0.04
219.51 —0.26 —0.08 —0.50 —0.05
239.46 —0.25 —0.07 —0.53 —0.05
259.42 —0.23 —0.07 —0.55 —0.05
279.37 —0.22 —0.07 —0.57 —0.05
299.33 —0.21 —0.06 —0.59 —0.05
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