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Table 2 A ccuracy canparison fordaily tamperature sinultions by using original and in proved WGEN
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Tabl 3 Elevation and sbpe of the regressed linear curve of each swudy station
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Fig 5 Comparison ofmonthly runoff smuhtion results by using original (upper) and
mproved ( lwer) SWATmodel n Jiangkou Station
, 1984
2
[2] , , . DM
' [J] , 2003 18(2): 168~ 173.
[3] AbbottM B, Bathuwst ] C. An mtroduction © the European
hydro bg ical systan [ J]. Joumal of Hyd wobgical Process 1986,
87. 45~ 71
[4] Amold JG, Srinivasan R, Rananarayanan T S, etal W aerRe
sources of the Texas Gulf Basin [ J]. Wat Sci Tech 1999 39
SWAT
(3): 121- 133
’ [5] Liang Xu, X e Zhenghui A new surface mnoff paran eterization
with subgrid — scale soil heterogeneity or hnd surface models
, [ J]. Advances InWater Resources 2001 24 1173- 1193
[6] . ; - DEM
2
[ J]. ,200Q 33(6): 1~ 5
[7] SophocleousM A, Kollker JK, Govindaraju R S etal Integrat
’ ed num ericalmodeling for basin— w ide water m anagement The
case of the Rattlesnake Creek basn in south— central Kansas
[ J]. Joumal ofHydrobgy, 1999 214 179- 196
[8] FontameT A, Cruickshank T S Amold J G et al Devebment
of a snovfall- snovmel routine for mountainous terrain for the
’ ’ soilwater assessnent tool ( SV AT) [ J]. Joumal ofH ydrobgy,
2002 262 209- 223
) [9] EckhardtK, Haverkanp § FohrerN, etal SWAT - G, a version
) of SWAT99. 2 modified for application to bw mountain range
SVAT catchments [ J]. Physics and Chem sty of Earth, 2002 27:
641- 644
[ 10] s , . SWAT
[ J] , 2003 22(1): 79~ 86
[11] , . SVAT
[J11 ( )s

— M ].

2004 28(2): 22~ 26



440 24

[ 12] R s , . DEM []]. , 1997, 6 27~ 33
[J]. , 2003 22(5): [16] Chritopher Daly Ronald Gibson A Swatstical- Topographic
437~ 445 Model for mapping clinatobgical precipitaton over mountainous
[ 13] . [M]. : , 1992 Terrain [ J]. Joumalofapp lied m eteorology, 1994, 33( 1): 140-
[ 14] s . SV AT 2000 158
[J]. , 2004, 26( 4): 28~ 36 [ 17] R , . DEM PRISM
[15] , Perera L S Teixeia JL, . [J]. , 2004 24(2): 205~ 211

Inprovean ent and A pplication of SWAT
—A Physically Based D istributed HydrologicalM odel

ZHANG Dong °, ZHANG W an-Chang, 7HU Li, ZHU Qiu-An'

(1 The Interna tional Institute for Earth Systan Science (ESSI), Nanjing University, N anjing Juangsu 210093 ;
2 School of Geographical Science N anjing N om al Unwersity, Nanjing, Jiangsu 210097)

Abstract SWAT ( SoilandW aterA ssessmentTool) model is an advanced physically based distrbuted hydro-
bgicalmodel that is ntegrated w ith Remote Sensng (RS), Geographic Inform ation System (GIS) and D gital
Elevaton M odel (DEM ) technijues In order to mpel its application sudy in China and mprove the smulaton
precision of themodel in hydwlogical process siudies same expansions and mpwvements weremade to the mod-
eling systan for the real conditbns on arid semiaril Hehe River Basin in the norhwestern China and hum id
Han jiang R ver Basin n m dd lewestem China Fistl, soil gran size transferring modu le and data pre-process
ng module for weather generator (WGEN) were added to orgnal SW AT model to encounter the inconsistent
problems existed n data standard utilized n Euramerican and Chinese systans And then he furher mprove
ments to themodel were done focusing on 1) three new spatial interpolatbn methods ncluding Inverse D is-
tance W e ghing method ( IDW ), Thiessen polygonalm ethod and DEM -based PR ISM m ethod were used as a
new choice to rep lace the original interpolatbn method that takes the m eteorological data fiun the nearestw eather
station as the representative weather data for each sub-basn. 2) An advanced approach was proposed tomodify
the orignalmethod n daily maxinun and m nimun tem perature estin atbns n SWAT for avoiding the bgral
mistakes i temperature sinulations 3) An areal evapotranspiratbn estimation module based on mproved Pen-
manM onte ith m ethod was developed to rep lace the orignal approaches used n SWAT At last the offlne experr
ment on ran falFrunoff smulatons were conducted using the m eteorologica] land use/cover and soil data fran
he Jiangkou Basiy theHanjiang R iver bymeans of the mproved SWAT model and its orignal version The de-
tailed study suggested a sgnificant mpwvement ofmodelng perform ance by the fact that inmodel calibration pe-
riod theN ash-Sutcliffe Criteron (NSC) and correlatbn coefficentwere mproved fran Q 47 and Q 79 10 Q 92
and 0. 98 respectvely, while n valdation period tey were mproved fran Q 08 and Q 68 t0Q 94 and Q 97 ac-
cordingly The mproved SVAT model and its sofivare packs will mpel the app lication studies n the relevant

disciplines in Chna

Key words SWAT mode] soil grain size transfer weather generator evapotransp iration  spatial nteipolatbn



