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Evaluation Method and Its Application of Agricultural Drought Based on SWAT Model
LI Yan', LTANG Zhong min', ZHAO Wei min®, LIU Xiaoc wei?, LIU H e chang!
(1. College of Hydrology and Water Resource, Hohai University, N anjing 210098, China;

2. Hydrology Bureau of Yellow River Conservancy Commission, Zhengz hou 450004, China)

Abstract: The objective of this study is to evaluate the applicability of SWAT model to agricultural drought evaluation for re

gions without or lack of soil moisture data. For this purpose, the SWAT model was applied to simulate the hydrological process

in the Bahe watershed of the upper Weihe River. T he soil water content was obtained and it was used to calculate the relative

soil moisture. The calculated relative soil moisture was regarded as the evaluation index of agricultural drought. T he results

show ed that severe spring droughts occurred in 2001 and 2002 and summer drought occurred in 2003 in the Bahe watershed,

which was in accordance with the actual conditions. Therefore, SW AT model is applicable to agricultural drought evaluation for

the area lack of soil moisture data.
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Table 1 Classification of relative

soil moisture based on different drought grades
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Fig. 1 Location of the Bahe Watershed
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Fig.2 Spatial datum of the Bahe Watershed
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Fig. 3 Sub basins of the Bahe Watershed
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Table 2 Calculated results of evaluation index es

for model perform ance

I Bt P ¥ RMHNF Re R2 Ens

BHEI(1991- 2000) 87%  0.98 8.80% 0.88 0.88
AEHI(2001- 2003)  78%  0.86 7.02% 0.88  0.87
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Table 3 Results of parameter calibration

for runoff simulation of SWAT m odel
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Fig.4 Comparison of monthly simulated and observed runoff

values at the Maduw ang station during the calibration period
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Fig.5 Comparison of monthly simulated and observed runoff
values at the Maduwang station during the validation period
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Fig. 6 Variation of relative soil moisture from 2001 to 2003

(2) BT 50 BT 8 . AR 9 7 2 4 v sl
B AR 52 bR A7 BB, EEET 2001 4 - 2003 4F 8] ) =AM
BT T 5004, 45 LI 7- 18 9. 3% = AN A B A 1 0
HEDR i A A A B[] B 3 P g T o — 38, A B T B
ZHh X A K B BRI IX 4 A b Ah, TR
PEAEIITE 30% ~ 50% 7], 51 55 R A vh & T LRI T 5
P

7 2001 3 1 -4 30
Fig.7 Variation of relative soil moisture

between March 15, 2001 and April 30th, 2001
#2002 - 2004 AEIIETE 2 NS B, AR AR LR
2001 FHEZFEFWLFEHE B3 B Al R8I 65
L, 8 H RN 2002 (RN TR L B XK & 2> =

10 KXKER

8§ 2002 3 1 -4 30
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