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JIN Xin', JIN Yanxiang'", YANG Dengxing'
Qinghai Normal University, College of Geographical Science, Xining 810016, China

Abstract: Population growth, climate change, institutional change and urbanization etc. would cause the change
of land use / land cover, which in turn would further affect the hydrological process (e.g. infiltration, surface
runoff, evapotranspiration and lateral flow) and water balance. Currently, because of the difficulties in obtaining
the yearly land use/ land cover data and the problems in calculating process in hydrological models, the
simulation of hydrological process under the impact of land use / land cover change is conducted on one period
each time and the impacts of multiple periods (e.g. multiple years) of land use / land cover change cannot be
simulated continuously. That is the models could not call land use / land cover data year by year seamlessly.
SWAT (Soil and Water Assessment Tools) is a distributed hydrological model. During its simulation period, it
could not call land use / land cover data year by year and neglects the land use / land cover change in time scale.
This would impact its applications in regions with severe land use / land cover changes (e.g. the Middle Reaches
of the Heihe River). Heihe River Basin is the second largest and a typical endorheic river basin in China. The
middle reach consumes a major portion of the water in the Heihe River. For the weakness of SWAT model, this
research developed a model called LU-SWAT that could simulate the impacts of multiple years of land use / land
cover change continuously. Furthermore, we applied SWAT and LU- SWAT to simulating streamflow in the
Middle Reaches of the Heihe River, and compared their efficiency. The results showed that the LU- SWAT
model, which could call land use / land cover data year by year is more suitable to simulate the streamflow in the
Middle Reaches of the Heihe River.
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Fig. 1 The study area
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Fig. 2 Division of sub-watershed in the middle
reach of the Heihe River
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Tab. 1 The irrigation volume in districts in the middle
reach of the Heihe River
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& 5 F1% 4 TR T SWAT B B m] hj iF L
W 7K Sk A AR it BRI o R 4 W T NSE
{84 0.67; PBIAS {H 1Ak % 4.33% ; RSR {H 14 £ 0.57,
PRI, SWAT A5 FR X6 B rp i A HE 1428 3 i A A48
SRA Y BRIAT R IE S AR AR R () SWAT 45
TR0 2 SRt g 4y (|l 6, % 4) : NSE {H 4 0.72,
PBIAS{E %% 4.33%,RSR 4 0.53, 5Bt A
WFFEAH L1222 ASHIF 5 o SWAT 55 0 1) -1 5550 S s
U o HICIR S, 78RR i , AR 2 S e i K
TR EZNZE . AT SWAT B EE ST B /A
I X A T PRAN A Al E R , 25 08 T A0k
WEAEZS (8] 1 0284k, PR AR BF 5 4 57 19 SWAT A5 77l
PRI RS T AP AR TSR .

5.6 F13 434 o T & Rl IE SCIgkdst LU-
SWAT 12 J] AR BURCR . 5 SWAT f AL
M, HRE I NSE{E A F] T 0.74, PBIAS {H 4
7.42% ,RSRA N 0.51; 4 B |-, NSE(H Ik 2] T
0.77,PBIAS 8 N 7.42% ,RSR{H # 0.48, 5k,
LU-SWAT #5704 75 S 0] r i (1) 428 T A AL RICR T 4
X ] B PR A BT e i L SOk ) AR I o T A7 X
TR A 5Z ] 1A ML E R K B 32 B A7 AR
A H AR AEY RIS . AR AU
LU-SWAT #5258 320 47 30 T b F1) /28 we8kds L i
TEE AR B AE 4y 1Y HRUSs B4 555 AS [ 98 X AN [6) 7
YIBFEEA T PR AV E R B . IR 1) SWAT
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Tab. 4 Performance assessment of SWAT and LU-SWAT

model with simulating of monthly and yearly stream flow

in middle reach of the Heihe River

NSE PBIAS/% RSR

AR SWAT 0.67 433 0.57
LU-SWAT 0.74 7.42 0.51

AR SWAT 0.72 4.33 0.53
LU-SWAT 0.77 7.42 0.48
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