27 3 Vol 27 Na 3
2007 06 SCIENTIA GEOGRA P ICA SNICA June 2007
= L 2 12 — 3 3

AEF N, BER VKEZ N
(1 , 210098
2 , 210098 3 , 100053)
: VIC( Variab le Infiliraton Capac ity) , ,
35 (1971~ 2005) 30 km x 30 km 43
. . , 28
19 , ,VE
. 0~ 100 an
: VIC ; ;
. P349 A : 1000— 0690( 2007) 03— 0359- 06
' [24]
t vic
\ \ 35 (1971~ 2005)
e , Entekhabi 30 km % 30 km
; 43 ,
R 28
1 K oster (GLACE) 0~ 100
, an 35
[ 17]
1
, (> 10 km®)
, 4 04 Ve 1971
, 11 2005 10 31
VIC(V ariable Infilratbon C apacity) ,
L1l (ol 7 30 l:m x 30 km
s 10 458
VIC [ 20 21] N ijssen .
VIC 14 (1980~ 1993) s VIC
2° % 2° A 4
dread is VIC Q5°xQ 5°
) ( )
L )
: 2005- 12- 25 : 2006- 03- 17
: (40371023) “948” (200317)

(1979-), . , ,

E-mail Wuziyong_110@ 163. can



27

360
, Dy ( ) Daf ) D
. ( )
10 km L=l 1 km ,
' “ ” D, :
30 s (Q1m) 6 ,
35 ,
190~ 351 530 km’
624 , 35
(D ,
5~ 6 2 ,
, 100 m, 17 )
Q 65C , 2 6
, 8 (D ,
1230~ 10 010 km® 43
: : 1972~ 2005 , 28
11 \ 12 (1)
1971 1 1 1981~ 1999 (8 1828 ) 0~ 100
> an 11
, 28 0~ 100 an
13~ 1316
mm 67~ 381 mm
. : (
< Q005 kn?) (
> 500 km”) \
[30] ,
7;";‘: ’
0 800km 5 o
2
1 VI
21
Fig 1 Distrbution ofmeteorological stations ,
soilm oisture m easuream ent sies calbration 6 ,
and validation catchments .
VIC 7 \
B{( ) D, ( VIC , Lohmann " ,
, D, ) D, ( ; R Resonbro-
k M ,

) Ws(



3 : VIC

361
E. = (Q.-0Q.,) A, .
E.= 1= D0 = Qi) /20000~ Q0)° » : 8 E,
— - ' E. -12% 053
” Q(‘ QU ’ , V IC
5 Er 5 Q; ¢ Qio v 8 , Er Ec
E [ 23]
T -Q% 074
) > , VIC
? ’ E, E. ( 18 Po
’ Q 34), ,
» Do Da ’ ’ 10 458
D Da ’ R : B
’ 001~ 0 35D, 0 003~ Q 4D,
Resonbrock 5~ 30mm; W, 0 4~ 095D,
’ ’ Q2~15mD; 0.2~15m
2a 35 s e Bl
20000
’ % 15000
a
) E 10000
35 fé* 5000
E. F, -1 %% Q7] 0
, VL 80000 HE E, =092
@ 60000
B 40000}
viC g 20000 - i
2 0 T = T T T
1994 1995 1996 1997 1998
, i 1) (4F)
, VI e
3000 - E4% E, =073
% 2000 -
] L
7 o 1000
22
, 35 15000 M E, =0.78
= 10000}
, 35 o ;
E, E. 3% Q65 = s000 MM
" .
Vic ’ 1994 1995 1996 1997 1998
8 A 8] (4F)
? (b)
, 35
.6 : ?
’ Fig 2 Canparison between the smukted and
’ 8 ? observed hydrographs over the calbration
2b

and validation catdments



362 27
23 L. 0O +- 0~20cm
28 , 0.9t o o 20onil
08F 1+ /4 — 20~100cw ;. [P
3 v oy A "
(1 2 21
(r), 0~ 20 20~ 100 _
0~ 100 an , 28 O 3 S 7 o T 131517 19 21 23 25 27

060 0.50 Q52

B

28 .
(1 4 ,0~20m
.
, 20~ 100 an .
“ I Bl

PEWES(12) 0~20cm  r=0.84

Vit

50 11T
0 PEIEE (12) 20~100cm 7=0.79

TN AN BN A
i \f“’%ﬁwﬁ ¥ JWW%

-100 -

e KRB
(mm)
s O

TRAKEBET
(mm)
(=3

200 T T T T T 7T T

W
(=}

MN@W‘MHW%\#M# Q

=50 +———1——
200

[
[—] W
! |

=25 A

WA KBEF
(mm)

¥4 (21) 20~100cm 7=0.56
100
‘.\.\l
A3

1 = "--:-"-"V.p pd i
"‘W W L fLpud? Jﬁ

‘UM\
-100- Py

A

TRMEKEEP
(mm)

20+ —+————————————+T
1981 1984 1987 1990 1993 1996 1999
I 8] (48D

3 0~20 am 20~ 100 an

Fig 3 Canparison between simulated and observed soilmoisture

anan alies for depths of 0— 20 an and 20— 100 an

5 0~ 100 an 35
(1971~ 2005) 180 mm

3 AR B S AR T 5 ek R B S0 )
4 0~20am 20~ 100 em

Fig 4 The variation of the comelation coefficient of s ulated
and observed soilm oisture anoma liesw ih annual

precipitation for depths of 0= 20an and 20— 100 an

10 548 , VIC
0~ 100 an 43~ 331 mm
, 173 mm, 180 mm
, 180 mm
[34 35]
R 1949~ 1990
L , 1971 ~
1990 s

O )
[ 300~350 ; B
I 250~300 M‘fé"‘ ",
I 200~250 ® -
L 150~200 ol
1000150 g 800km i
5

5 0~ 100 an

180 mm (1971~ 2005)

Fig 5 Sinulted soilmoisture d stribu tion
or0- 100 an and 180 mm
contour ( 1971- 2005)



VIC

363

[1]

[3]

[4]

[3]

[ 6]

[7]

[8]

[9]

[ 10]

[ 12]

VIC ,
, 1971
2005 10 31

1 1

43
28

0~ 100 an 35

LinAC WenL ChamontD,
o bg ical and hydobgicalm odels or flsh flood smulation[ A ].
De Jong C, Collns D, Ranzi R. Clinate and Hydwlogy n
John W iky & Sons L

et al The use of coup led m ete-

M ountain A reas [ C]. Chichester

2005 231- 242
[J]. , 2006 26(1): 33~ 39
. , , . DCCA
[ 7. , 2006 26(2): 205~ 210

[J]. , 2006 26(3): 311~ 315.

[J]. , 2006 26(3): 284~ 291

[ . , 2006, 26( 4):
. 20

[ , 2006, 26( 5): 569~ 573
. . [J].
, 2006 26(6): 72~ 727

461~ 465.

[J. , 2007, 27(2): 98~ 103

[J]. , 2007, 27(2): 182~ 187.

— [J]
243~ 248

, 2007, 27(2):

s s ’

[13]

[ 14]

[15]

[ 16]

[17]

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[ 26]

[27]

[28]

[29]

[J]. , 2002 22(1): 29~ 33.
, s . 30

[J] , 2004, 24( 5): 557~ 561
, s . /

[J]. , 2004 24(5): 627~ 633

[J]. , 2005 25(2): 167~
171
EntekhabiD, AsmarG R, BettsA K, etal An agenda for land
surfice hydology research and a call for the second intemational
hydrobg ical decade[ J]. Bull 1999, 80
2043- 2058
KoserR D, Dimeyer P A, GuoZ

Amer Met Soc,

et al. Regions of strong
coup ling betveen soil moisture and precipitation| J]. Science
2004, 305 1138- 1140
- [M].
, 1984
, ) y oo [].
, 1982 8§ 1~ 12

Liang X, LettenmaierD P, Wood E F, etal A smplk hydw g
ically basedmodel of lind— surface water and energy fluxes for
general circulation models[ J]. J Geophys, Res, 1994 99
(D7): 14415- 14428
Ling X, Wood EE LettenmaierD P. Surfice soilm osture pa-
ran eterzation of the VIC - 2L model Evauhtion and modifica-
tion[ J]. G lbbal and P linetary Change 1996 13 195- 206
N igsen B, SchnurR, LetienmaierD P. G lobal retrospective est+
mation of soil moisure using the Varabk Infiltation Capaciy
lind surface mode]l 1980- 93 [ J]. 2001 14
1790- 1808
Andreads KM, Chik E A, Wood A W,
Drought in the Contem inous U nied States[ J]. J H ydrom eteo-
ol (accepted), 2003 6( 6): 985- 1001

LiH B, Robock A, LiuSX, etal Evaluation of reanalysis soil

J Clinate

et al 20t Century

mo kture sinuktions using updated Chinese soilmoisture obser
vations[ J]. J Hydometeoro] 2005 6 180- 193.
Reynolds C A, Jackson T J Rav kW J Estmating soilwater—
holding capacities by linking the Food and A griculure Organ iz
tion soilmap of the world w ith global pedon databases and con-
tinuous pedotransfer functions[ J]. W ater Resour Res, 2000,
36 3653— 3662
HansenM C, DefriesR S, Towvnshend JRG, etal G bbal land
cover chssification at 1 km spatial resolution using a classifica
ton tree apprach [ J]. Int J Renote Sensing 2000, 21
1331- 1364
> s DEM
[ ] , 2004 24(2):

PRIM

[J]. , 2005, 25(2):

PRISM
205~ 211

233~ 238

Robock A, VimkovK Y, SrinivasanG, et al The G lobal Soil



364 27

M oswure Data Bank[ J]. Bull Amer M eteorol Soc, 2000, kast value of functon[ J]. Canputer Joumal 196Q 3( 3):
81: 1281- 1299 175- &
[30] DimeyerP A Problans in mitializng soilwetnes{ J]. Bull A- [33] Nash JE, Sutcliffe JV. Rier flw forecasting through conceptu-
mer Metkeor Soc, 1995 76 2234— 224Q almodels part 1- a dscussion of principles| J|. J Hydwl,
[ 31] Lohmann D, Raschke E, Nijsen B, etal R egonal scale hy- 1970, 10(3): 282 - 290.
drobgy I Fomuhtion of he VIC— 2L model coupled to a ou- [ 34] s s .. M].
ting model[ J|.  Hydrobgical Sciences Joumal 1998 43 , 1997
131 - 141 [35] R R , .
[ 32] Rosenbrock H H. An aubmatic method for find ing the greatest or [J]. , 2005 25(4): 441~ 447.

Smulation of Daily SoilM oisture Using VIC M odel

WU ZhiYong > IU GuiHua'’, ZHANG JanYun’, YANG Yang

(1 SwteK ey Laboratory of H ydrology-W ater R esources and H ydraulic E ngineering, H ohai Un wersity,
Nanjing, Jiangsu 210098 2 Research Instimute of W ater Problens H ohat Unwersity, Nanjng, Jiangsu 210098
4 Bureau of Hydrology, M nistry of Water R esources, Beijing 100053)

Abstract On the basis of V ariable Infiltration C apacity (VIC) land surfacem acroscale hydmwlogy model and ob-
served maxmum and m inmum air tem perature and precipitation this paper smulated daily soilmosture values o
ver China Dr the perbd January 1, 1971 1o O ciober 31, 2003 The model was applied over a grid of 1Q 458
pointsw ith a resolition 0f30 km X 30 km Themodelwas first calbrated and validated by usng observed hydro-
graphs over 43 caichments In situ soilmoisture measuraments fium 28 sites over the countiy were also used for
model validation. VIC perfom s well over both calbratbn and valdatbn catchments especialy n hun d and
sem +hum id regions The 35-yrsoilmoisture clmatology for the 0— 100m from V IC is consistentw ith known soil

moisture conditions n Chna

Key words V ariable Infiltration C apacity M oded soilmoisure drought



