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c. latent heat, d. sensible heat and e. surface soil moisture content



Spe

553 1

55 KRS Tl T e RS RS T # THT 2 Rl 25 A Y R S

307

BRI TS INEL, BEFE A5 5 h FVEG I LAT 32 i
PO JFA R, i AEHIMEE T— 2
4.5 HERBEIELERIZIN

AT T3 (S) FERAR R IR 255 SRR
W RE| FVEG, AT 8 A AT TR, o fi
PRIE — [, 25 B8 B A SRR S (frs) 55 A
(solar) £ fis = solar x o WK F , NI EHARACENZS fis
{EACARE R R 2 %) 2 SRS A IRE R . 4%,
P AR A0 O A L S0 9 B 3
F UMM 0 SRS AN EE SRAT — & ), (HAS IS
5 LT Bl A S R 250 il T 5 A AL A B, A

N I B AT LS e — g Rl R
BT (18] 6a) , 32 2 MRS S BN, 7 7 4
LU E A E A ol T, JeAb ik Be o B g
At A CIE 6b) 727 A 4 H LLRTH K {E W] B0
R, PR TR . (] 6¢) fEAEREK H L
IR, TERE K H R B RER I BOA Bir g o, (HAS
T I BEMEAT /)N, T BE 2 T DR S S T A
NI Z2 B R RE LBV AU B 2 i S 8, B
ISR, S IR 3 24 LS B 15 R 5 e Y
AR A0 28 A B, AR 7 A S I e o UK

315

FKETIBRE /k

o oo

D@ 08% o 0
o

8
3
o

&
@
)
o

B/ (W/m?)

-
g
g
i
i
_20(1—10‘3LOl\CEHCOLQL\Ob—!COLGB@)—iO‘DLQNCD—!COLQL‘O)—!COLQBCJMN?FQDOO
e a R R R L R R R Nk R
O © © © © © © © © © © © © © © > > = = = = = = & = = 0 0 0 X0
[ e R e A = = R e R e R e B — I ==l = R e i e R R e e i e = =l R e i e i e e = A A e e A = A = i =
HEI(A-H) ‘
TEST-CTL - TEST-ALBEDO — il
6 X3 1 F0 S EBFILMRE a. TIWEE b, B c. BHAFE
Fig.6 The observed and simulated a. surface soil temperature, b. sensible heat flux and

c. latent heat flux by test 1 and 5

5 #iwgitik
5.1 BATSle &3

VA AR AT LU ST frs  BEAA T SWC
1 F 35 B H PR, (R SR AR K H B
ARG 1 8%, Y LAT FVEG [¥y52 bR RN , 4% 25

TR ZE R, B R 3 5 (5 52 P (0% i 4%
AT, B 22 AN Wik |, 15 ) B B0 R S 508 0 4
BN LR L B
5.2 Z,EERRIRME

Z, WSS EART SST FREAHAUAT — & A
F A 9 R BB D ) B2 B T 2 AR A



308

biRE R STl

5526 &

T KA AR - ) A AR A i R X — B B, 1
T AT M U B SR R T Z, 7R 0..026 ~ 0. 258
m {05 AR B AR o EOKAR T S B EORAEAR B
VG 2o WS AR BEAL 200 0.2 m, BEAR AR X FA
ity 1 Bt TR Ao PR A SO e+ A PR
5.3 LAI $h&5T UG

LAT (R B 2578 A X 08 SST i W AN SWC
PRI AR KAE T, 24 LA 50/, 0 HR RS A X
LAT 257 A A R I B
5.4 FVEG zhi&Z LR

FVEG X} &5t AU HR L 31 B S/, S
SEAMRARE SST frs JEEFAFN SWC HHEF0L B f ole 3
Hrp FVEG 8/, gl 28748 A 2 s D b 4% 2% o5
BUAE EEAE W B FVEG S5REAME R,
T 45 R 5 IR B A 22 S B M I/ N o
5.5 REERHHETTUHZM

SRR Bl A WAE AT A [ A2 B 5 i) SST Jk i
FTE PR, T b ) AR A SR A K o

25 FRT ik, BATSle ¥ AU Z, \LAI \FVEG F1 )%
HERSE SR Sl S IR AR AEAS [R) AR B b 3R ek
PR, JCHAE R E IR AR LAL F1 FVEG 722 46 i 3
BrBto BEE N HIE T FRE , 45 S 808 A0 R B
ZIN  XoF it T e R AL RS A D N o [RIB aX SeS
B RIFEAEREA B IR 1 B ASE 0 X6) 45 S 4040
M2 R FE R T IR AL B, T BRSO ek
BIRTE— @ FEEE b AT DU iy B 2645 i () A 400G B2
I Bl i A AR i B4, 28 2 i — Sl
EBRGER R, R, JE N IR S5 R B
RRMBESEN T E T v, Bl FERi
23 (] RUBE 3¢ K HL S B ORI 8 60 A X e =, 2 17 A I
G TR A PR TR R SR S R T L L S bR
6 D0 S A2 3, — 7 TS AN W o i T e R O, =
Al REZ W I i A RO R T T S S ST
RYJ5 ST M ASSUE , 53— J7 112 i ol 10 oo R #L2E
WFSE , TR ABIFFE A5 S 501 i 1 2o 8 v 380 79 4 FH 2
TPURAR L, TR e 1 Z M B NAERR R |, 2 A W sk
ZRAMITE,

2 % 3Lk ( References) :

[1] He Yong,Jiang Yundi,Dan Li,et al. Research on Carbon Cycle of
Climatic and Terrestrial Ecosystem in China[ M]. Beijing: China
Meteorological Press,2006. [ fi[ B8, 22 fpii, FRA, &5, [ S 4
il A 35 R GERRAREADEFE (M ] Jbat SR dihekt: ,2006. ]

[2] Ni Yungi. Climatic Dynamics[ M]. Beijing; China Meteorological
Press, 1993 :335-380. [ fi . S Sy [ M. L5t S8l

(8]

[10]

[11]

[13]

[14]

[15]

[16]

Jifi#t,1993 :335-380. ]

Li Chongyin. Climatic Dynamics[ M ].
logical Press, 2002 :311-337. [ ZR£24. K fxsh iz [ M. b5t
S & MR ,2002.311-337. ]

Niu Guoyue, Hong Zhongxiang, Sun Shufen. Review and develop-

Beijing: China Meteoro-

ment tendency of study of land surface processes[ J]. Advances in
Earth Science, 1997,12(1) ;:20-25. [ 4= [#E K, L8 #f, #MEU5F.
R I FRAIF A A BUIR 5 4 S 34 [T ] IR 230k i, 1997 , 12
(1):20-25. ]
Sun Shufen. Physical and Biochemical Mechanism and Parameter-
ized Model of Land Surface Processes[ M]. Beijing: China Mete-
orological Press, 2005:307. [ #MEZF. i 1hI i 72 A9 W0 B A= AL AL
HIFS BRI M. Jbnt: R, 2005:307.
Xue Genyuan, Zhou Suoquan, Sun Zhaobo, et al. Advances in re-
search on land surface processes[ J]. Bulletin of Science and Tech-
nology, 2005 ,21(4) :378-386. [ BERLIE  FIBIE 70 IEHY, % b
TS FEWFFE BT e [ )] R BsE iz ,2005,21 (4) :378-386. ]
Sun Shufen. Advance in land surface process study[ J]. Xinjiang
Metcorology 2002, (6) : 146. [ M35 i T i 8 WF 55 1O ik it
[J]. Bre=4,2002,(6):1-6. ]
Dickinson R E, Henderson-Sellers A, Kennedy P J. Biosphere
Atmosphere Transfer Scheme ( BATS) Version le as Coupled to
the NCAR Community Climate Model [ R]. NCAR Technical
Note, NCARPTN-387 + STR, 1993.
Sellers P J, Mintz Y, Sud Y C, et al. A Simple Biosphere model
(SiB) for use within general circulation models[ J]. Journal of the
Atmospreric Sciences ,1986 ,43 :505-531.
Xue Y, Sellers P J, Kinder IIT J L, et al. A simplified bio-
sphere model for global climate studies[ J]. Journal of Climate,
1991 ,4:345-364.
Sellers P J, RandallD A, Collatz C J, et al. A revised land sur-
face parameterization ( SiB2) for atmospheric GCMs. Part 1.
Model formulation[ J]. Journal of Climate, 1996 ,9 :676-705.
Dai Yongjiu, Zeng Xubin, Dickinson R E. Common Land Model
(' Technical Documentation and Userps Guide) [ R] . The Geor-
gia Institute of Technology, 2001.
Dai Yongjiu, Zeng Xubin, Dickinson R E, et al. The common
land model (CLM)[J]. Bulletin of American Meteorological So-
ciety,2003,84(8) :1 013-1 023.
Dai Yongjiu. The Common Land Model ( CoLM ) UsersGuide
[R]. School of geography Beijing Normal University,2005.
Zhang Chunlai, Zou Xueyong, Dong Guangrong,et al. Aerody-
namic roughness of cultivated soil and its influence on soil erosion
by wind in a wind tunnel[ J]. Journal of Desert Research 2002,
22(5) 473475, [3kAkAR% 58 0o, 45 BHE 3R
125 A3 3 ARG B B xS -3 RV s [T ] o b
2002 ,22(5) :473475. ]
Guan Dexin, Jin Mingshu, Xu Hao. Albedo characteristics of
broad-leaved and Korean-pine in growing season in Changbai
Mountain [ J ]. Chinese Journal of Applied Ecology, 2002, 13
(12) :1 544-1 546. [ SCHEHT, 4 WL, £33 1< 1 Ll R i 2T
ARAA e S G FRARAE (] o AR 3 27 41, 2002, 13 (12)



%3 I% AR Bl T AR R T H T S 8B A A I U 3 B 309
1 544-1 546. ] S BT (AL E AN I 50 A3 S B A R AR
[17] Liu Shuhua, Wen Pinghui, Zhang Yunyan, et al. Sensitivity tests BTSR[], & RS 4 ,2006,25(6) :168-175. ]

[18]

[20]

[21]

[22]

[24]

[25]

of interacton between land surface physical process and atmos-
pheric boundary layer[ J]. Acta Meteorologica Sinica,2001,59
(5) :533-548. [ XU, SOV, TR E, 5. Jifi T 2 R AR
RZARE AR T BURE LB [ T]. RAR %4, 2001,59(5)
533-548. ]

Huang Anning,Zhang Yaocun. Impacts of the BATSle land sur-
face model on the performance of the p-gregional climate model
[J]. Chinese Journal of Atmospheric Sciences,2007,31(1) ;155-
166. [ #°27, TKH#AF. BATSle REHIBIA X p-o JLZE KIS
Tﬁ*%itﬂ- RERIRZA [ J]. RURH=#,2007,31(1) :155-166. ]
Wang Jiemin. Study of land surface processes tests and surface
exchange processes from HEIFE to IMGRASS and GAME-Tibet/
TIPEX[ J]. Plateau Meteorology,1999,18 (3) :280-294. [ £ 4
PR Il T S A S 6 SO L AR R 58—\ HEIFE 3]
IMGRASS F11 GAME-Tibet/TIPEX [ J]. & JR R %, 1999, 18
(3) :280-294. ]

Lii Daren, Chen Zuozhong, Wang Gengchen, et al. Overview on

scientific problems and test program of IMGRASS[ J]. Climatic
and Environmental Research,1997,2(3) :100-209. [ B k{1~ Bk
Zeib, EPUR S SR T R R — R AU
VE IR RS SR T RIBR [T ] A 5 BRI 5, 1997 ,2
(3) :100-209. ]
Yang Xingguo, Zheng Youfei. Advance in land
surface process experimental study[ J]. Arid Meteorology, 2003 ,

21(3) :83-89. [ A7 X4, 4B AN, KB A . R TAT i R WL X

Niu Shengjie,

Mg 1], T5A4, 2003,21(3) :83-89. ]

Yu Guirui, Zhang Leiming, Sun Xiaomin,et al. Advance in ob-
servation of terrestrial ecosystem carbon flux in Asia[ J]. Science
in China ( Series D) ,2004,34 (suppl. 1) :15-29. [ F 5%, 5k

T, PINGEREC, S5 SN DX Al ity b A 25 AR Sk i WL A Y
JELT]. P ERbY D 45,2004 ,34 (B8] 1) :15-29. ]
Sun Honglie. Scientific and technological support supported to
ecological system assessment by Chinese ecosystem research net-
work[ J ]. Resource Sciences, 2006,28 (4) :2-3. [ #hi 5. v [H
EBRGEIR M N ES RGEITAGR AR [ T]. IR
Bl 2006,28(4) :2-3. ]
Fu Bojie, Niu Dong, Yu Guirui. The roles of ecosystem observa-
tion and resear ch network in Earth system science[ J|. Progress
in Geography,2007 ,26 (1) :1-16. [ {HAAA, 445, T 5 3. 4
RGBT MR R G R P ER )] PR
kR ,2007,26 (1) :1-16. ]
Chen Pangin, Cheng Bangbo, Wang Fang, et al. Discrimination
on several key issues of global climate change[ J]. Advances in
Earth Science, 2010,25 (1) :69-95. [ R 2k &), BIB ik, F 7%,
S5, IR LA IS R U )] M BRAL A0t
2010,25(1) :69-95. ]
Cai Fu, Zhang Shujie, Yu Guirui,et al. Research of spatial-tem-
poral evolvement characters of mean air temperature in China in
Plateau

recent 50 years based on spatialization technique [ J].

Meteorology ,2006,25 (6 ) : 168-175. [ 248, sk WU, T 5t Fit ,

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Lin Erda,Xu Yinlong, Jiang Jinhe,et al. National assessment re-
port of climate change (II) ;Climate change impacts and adapta-
tion[ J]. Advances in Climate Change Research, 2006,2(2) :51-
[ARTTE , V06 BE , 5 4 AT, 46 /M2 A IR 5T A
]1‘11% A6 52 A 5 I R[] e A Al B 5 R
2006,2(2) :51-56. ]
Zhang Houxuan, Lin Erda. Strategical issues for Chinese agricul-
ture and its response to global climate change [ J]. Agriculture
Environmental Protection ;1997 ,16 (1) :35-39. [ 5K JEE I, MK
o PP R AR O A BR A AR A F SR TR L T ] Al R
ﬁéf}i‘ ,1997,16(1) :35-39. ]
Xiong Wei, Ju Hui, Xu Yinlong,et al. The threshold of tempera-
ture increase due to climate change for Chinese agriculture and its
uncertainties[ J]. 2006,21(1) :70-
76. [ AEHR, JEHE, VNG RE, . AU A o I ARl I T
SEMRRITTE S H AN ML A3 A7 [T ] s BR B} 23 3k g, 2006, 21
(1):70-76. ]
Li Yijun, Xu Zhenzhu, Wang Yunlong,et al. Latent and sensible

Advances in Earth Sciences,

heat fluxes and energy balance in a maize agroecosystem [ J].
Journal of Plant Ecology, 2007,31(6) ;1 132-1 144. [ Z=4iF,
VRIRAE, £ 08, 55, AR BKHGE 38 5 REwm M & i
[J]. REPAE 24, 2007 ,31(6) ;1 132-1 144. )

Bonan G B. A Land Surface Model ( LSM Version 1.0) for Eco-
Hydrological and Atmospheric Studies: Technical De-
s Guide [ R]. NCAR Technical Note,
Colorado, 1996.

logical ,
scription and User
NCAR/TN417 + STR, Boulder,
Deardoff ] W. Efficient prediction of ground surface tempera-ture
and moisture , with inclusion of a layer of vegetation[ J]. Journal
of Geophysical Research ,1978,83 (4) .1 889-1 904.

Giorgi F, Marinuci M R. Validation of a regional atmospheric
model over Europe: Sensitivity of wintertime and summertime
simulations to selected physics parameterizations and lower
boundary conditions[ J]. Quarterly Journal of the Royal Meteoro-
logical Society ,1991,117:1 171-1 206.

Giorgi F, Marinucci M R, Bates G T. Development of a second-
generation regional climate model (RegCM2). Part 1:Boundary-
layer and radiation transfer process[ J]. Monthly Weather Review ,
1993,121:2 794-2 813.

Giorgi F, Marinucci M R, Canio G D ,

et al . Development of a

second-generation regional climate model ( RegCM2). Part II:
Convective processes and assimilation of lateral boundary condi-
tions[ J]. Monthly Weather Review, 1993, 121 2 814-2 832.
Liu Shuhua, Study of land surface
processes parameterizations model [ J]. Journal of Desert Re-
search ,2001,21(3) :303-311. [ XURI4E, Z5 5, X S8 , &5,
R SRR AT S [ T]. o P9, 2001, 21 (3)
303-311. ]
Lin Zhonghui,

Li Xinrong, Liu Lichao.

Xiang Yueqin, Mo Xingguo, et al. Normalized
leaf area index model for summer maize[ J]. Chinese Journal of

Eco-Agriculture 2004 ,11 (4) :69-72. [ AR ENE, T H 3E, 2%



310 HBERFL i 5526 &

H 45 IR B HON KA R R [T ] P E A SR 272741 ,2004,26 (3 ) :303-311. ]

224 ,2004,11(4) :69-72. ] [39] Zhou Wenyan, Luo Yong, Guo Pinwen. A modified BATS and
[38] Wang Ling, Xie Deti, Liu Hailong, et al. A universal growth its offline experiments[ J]. Journal of Nanjing Institute of Meteor-

model for maize leaf area index [ J]. Journal of Southwest Agri- ology, 2005,28(6) :730-738. [ J& 3¢, B B 584 3C. 10 2 Fifi

cultural University , 2004,26 (3) :303-311. [ E3%, WA, X T3 R AR 2 R G Offline Jh 73R [T]. B s AR Be 4k,

TR, S TR R H Ml AR R [T ] v Ak R 2005,28(6) :730-738. ]

Sensitivity of Land Surfaces Model to Dynamic Land Surface Parameters

Cai Fu'??, Zhou Guangsheng', Li Rongping’, Ming Huiqing*
(1. Chinese Academy of Meteorological Sciences, Beijing 100081, China;
2. Nanjing University of Information Science and Technology, Nanjing 210044, China;
3. Institute of Atmospheric Environment, China Meteorological Administration ,Shenyang 110016, China;
4. Liaoning Province Meteorological Science and Technology Service Center, Shenyang 110016, China)

Abstracts : Using continuous flux data, meteorological data and biological data in 2006 ( from June 1 to August
9) from Jinzhou agricultural ecosystem research station, based on BATSle model, the sensitivity of land surface
model to dynamic assignment of roughness( Z,) , leaf area index(LAI) and fractional vegetation coverage ( FVEG)
and albedo( ) were investigated. The results show that dynamic assignment of Z; has effect on simulating surface
soil temperature ( SST) and sensible heat flux (SH) especially on the time when maize field surface covered chan-
ges from bare soil to vegetation. Dynamic LA/l plays important role in improving the simulation of SST', net absorbed
solar energy flux( Frs) , SH and surface soil water content( SWC) , at the same time affects simulation of latent heat
flux (LE). Dynamic FVEG affects obviously simulations of all above-mentioned variables and shows greater sensi-
tivity when they are smaller. Also, dynamical change of « can affect simulations of SST, LE and SH, especially for
the latter. Furthermore, the interactions among different dynamic parameters are ignored by the model. The im-
provement of single land surface parameter might be helpful for simulating one or multivariate but not for all varia-
bles. In short, it is necessary to set up a parameterization scheme with the interactions of different land surface pa-
rameters.

Key words: Dynamic change of parameters; Land surfaces processing; Sensibility.



