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Optimization of Key Parameters for SWAT Model Based on Field Soil Observation

OUYANG Wei, CAI Guan—qing, HUANG Hao-bo, HAO Fang—hua

(School of Environment, State Key Laboratory of Water Environment Simulation, Beijing Normal University, Beijing 100875, China )
Abstract : In this study, onsite observed soil data were used to calculate the values of five key soil parameters by physically based mathemat—
ical formula and model in the Abujiao River basin in Northeastern China. Then two simulations of agricultural diffuse pollution were per—
formed with SWAT(Soil and Water Assessment Tool ) model. One model simulation was based on calibrated parameter values, while the oth—
er simulation was based on calculated parameter values. There were considerable differences between calibrated parameter values and cal -
culated ones for SOL_AWC, SOL_K, SOL_BD and USLE_K, but no significant difference found for SOL_CRK. However, two simulations
showed no significant difference in the agricultural diffuse loads. They also had similar dynamics both on yearly and monthly scales. There—
fore, SWAT model based on observed soil data could be a good simulation on agricultural diffuse pollution, especially in watersheds without
monitoring data on hydrology and water quality.
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Figure 1 Soil types of study area
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Table 1 Physical definition of parameters for SWAT model

YrHE X SRR Hf
TIEHEVOK G SOL_AWC fraction or mm H,0
T E SOL-BD tem™
HuFnK 1% 5 241 SOL_K mm-h!
L SOL_CRK %
USLE J5 R USLE_K 0.013(metric ton m* h)/
R (m’~metric ton ¢cm)
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Table 2 Clay, silt and sand contents of different soils

tHE b LRwE KRY% kL% WKL/ %
fRrG 2R em  <0.002 mm 0.002~0.05 mm 0.05~2 mm

A B fA] 1 0~20 5.624 30.758 63.618

20~40 5.783 29.997 64.220

B trabe S 0~20 5.645 33.781 60.574

20~40 4.985 32.520 62.495

C HFAAKLE  0-~20 4.926 30.526 64.548

20~40 6.085 34.150 59.765

D I e 0~20 6.180 34.380 59.440

20~40 7972 36.195 55.833

E EE S 0~20 3.956 23.844 72.199

20~40 6.561 35.096 58.343

FoOWEAKL:  0-20 4.290 27.290 68.420

20~40 5.085 33.219 61.696
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Table 3 Water characteristics of different soils

LA 12T em JHFE R B % Vol HIAHFKE/ 9% Vol HFIE K/ % Vol LJRA MUK E R % Vol HUHIK 145 Z 40 mm b 1A /g om™

A 0~20 7.1 18.5 50.6
20~40 5.7 16.1 459
B 0~20 6.7 18.5 49.2
20~40 4.7 15.2 44.2
C 0~20 6.7 18.0 50.7
20~40 53 16.3 43.8
D 0~20 7.0 19.0 49.1
20~40 59 17.4 42.0
E 0~20 6.9 16.8 52.7
20~40 5.0 16.0 41.9
F 0~20 6.6 17.2 51.4
20~40 4.8 15.5 44.2

114 84.334 1.31
104 70.774 1.43
11.9 76.477 1.35
10.5 68.907 1.48
11.3 90.071 1.31
11.0 58.741 1.49
12.1 72.223 1.35
114 42.714 1.54
9.9 112.955 1.25
11.0 50.614 1.54
10.6 101.461 1.29
10.7 67.308 1.48

F 4 BRBTIFEFLFEE SOL_CRK
Table 4 SOL_CRK of different soils

R: JAv 0~20 c¢m 20~40 cm
A 50.71 46.60
B 49.52 45.19
C 50.84 44.79
D 49.46 43.21
E 52.57 43.14
F 51.47 45.18
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Table 5 USLE_K of different soils

R AT 2B em KUSLE
A 0~20 0.182 6
20~40 0.183 1

B 0~20 0.184 8
20~40 0.187 3

C 0~20 0.183 1
20~40 0.187 3

D 0~20 0.184 5
20~40 0.187 2

E 0~20 0.172 4
20~40 0.188 4

F 0~20 0.179 6
20~40 0.187 6
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Fiure 2 Comparisons of calculated parameter values based on observed data with calibrated parameter values

HASAE R, 7E 2001—2007 4E[A] 3 52 T s, 78
2007—2010 4 (Al 4 52 FTFa . PIRBILZE AL
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Table 6 Paired ¢ test for calculated parameter values based on

observed data and calibrated parameter values

St B SOL_AWC SOL_K  SOL_BD USLE_K SOL_CRK
WG e 30554  —11458  —6.579 6444  -0.499
WP 0.001 0.001 0.001 0.001 0.639

RRETRAT Rt ()38 I o ¢ A B AR X 0] R 95% , A ¢
B> 0.583, X1 A= Pl 0.574, KT W& PEK
- 0.05, X P URASALL I B O g A T IR ¢ A, A
W ¢ (B -0.933, X1 I HERE PRy 0.375, Ak, %
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Figure 3 Interannual variation in agricultural diffuse loading of two simulations
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Table 7 Statistical analysis for interannual variation in agricultural

diffuse loading of two simulations(#)

geitmie BA(e)  BERG)  BEEe)  EEEO)
i 85.26 82.61 0.93 0.99
PHE M FRER 6.87 7.64 0.07 0.08
FrifE2E 21.72 24.17 0.23 0.25
k- 47191 584.07 0.06 0.06
e 63.94 63.63 0.65 0.85
We/IME 46.49 55.28 0.62 0.46
W RAE 110.42 118.90 1.27 1.31
LiES Y14 0.809 0.630
T % 2.:83 -0.933
574 0.375
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Figure 4 Inter—monthly variation in agricultural diffuse loading of

two simulations
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Table 8 Statistical analysis for inter—monthly variation in

agricultural diffuse loading of two simulations(z)

EaRi=| BE()  HBEOGB)  HE(e)  BEEOD)
¥y 6.45 6.74 0.08 0.08
YA bR 145 1.41 0.03 0.03
i 5.03 4.90 0.11 0.11
T 25.30 24.02 0.01 0.01
EEl 12.58 13.45 0.35 0.33
e/ IME 0.09 0.37 0.00 0.00
WK AB 12.66 13.82 0.35 0.33
LEPE Y4 0.931 0.993
Bt ¢ Koi % -0.552 -0.560
0.592 0.587
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