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Application of parameter regionalization of SWAT model to
source region of Yellow River
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Abstract Based on land-use data from multiple stages a relationship between the underlying surface characteristics and

the key parameters of the SWAT model was built using the parameter regionalization method. A set of new model

parameters were yielded by combining the relationship with the altered underlying surface characteristics. The results

show that the accuracy of runoff simulation with the new parameters was higher than that with the manual trial and error

method. The values of E,, and R* of the Tangnaihai Hydrological Station were respectively 0.793 and 0.810 using
the regionalization method and 0.639 and 0.641 using the manual trial and error method from 1995 to 1997 when the

underlying surface changed most significantly. The simulated runoff process using the regionalization method was closer to

the measured one.

Key words SWAT model runoff simulation land cover change parameter regionalization source region of Yellow River

LUCC
12 3 SWAT
4
Trent
2011-10-24
40830639

1988 —

LUCC

973

LUCC

SWAT

2010CB951101
E-mail liugingcj @163 . com

5

/

PMRS



492 40
HBV-D
7 SWAT 8 HEC-
HMS /

1987  1995—1997

SWAT

1977—1979 1985—

1
1.1
1 12.23  km?
250 ~ 750 mm
6—9
o BRI
ST ST
4 b e
P s s AR
.
— W AR
FRio pnk S
1
Fig. 1 Hydrological and meteorological stations in source region of Yellow River
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1977 1
1985 1995 Table 1 Area of various land use types in study area in different years
2
1977 L
1977 1985 1995
1985 1995 152 270 253
1310 1268 1119
7284 7055 6183
9 32895 28346 18936
1 1 1977—1995 34067 33708 32968
28244 34109 44455
1572 1593 1550
1027 1013 1001
576 572 543
129 114 95
DEM 9 12 17
1000 m DEM 5922 5072 5363
3766 3818 5236
1:1000 000 1609 1513 1520
4042 4143 3346

DEM
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Table 2 Runoff simulation results of automatic calibration and
1985—1987 manual adjustment at Tangnaihai Hydrological Station
EHS
0.080 E, R? E, R?
1977—1979 0.698 0.818 0.748 0.757
1985—1987 0.080 0.674 0.793 0.843
1995—1997 0.639 0.641
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Fig. 2 Results of daily runoff simulation at Tangnaihai
3 Hydrological Station from 1995 to 1997
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Table 3 Relationship between manually adjusted parameters and underlying surface characteristics
Carpna_wr Cow_pELAY CsoL_x CsoL_ awc Cena
0.933°" -0.747"" 0.019 0.093 -0.737""
> 10% 0.781°" -0.730"" 0.002 0.12 0.915""
C -0.604"" 0.610"" -0.12 -0.219 0.746""
0.233 -0.398" 0.599"" 0.680"" -0.180
-0.552"" 0.678"" -0.572"" -0.672"" -0.534""
0.010 0.044 -0.499"" -0.400" —-0.033
* 0.05 * % 0.01
3
4
1
CMPHAiBF‘ = 0 183%] - 2240%5 X 1073 + 0 117 2
CGW_DELAY = - 26275961 + 0992965 +90.234 3
CSOILK = 1.581x4 — 3.191x¢ + 69.288 4
Csor, awe = 2.999x4 x 1077 - 4.366x6 x 107 + 0.097 5
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Table 4 Correlation between underlying surface characteristics
> 10% C
1 0.773*" -0.442" 0.084 -0.392" 0.063
> 10% 0.773"" 1 -0.711"" 0.052 -0.427" 0.038
C -0.442" -0.7117°" 1 -0.291 0.545"" 0.114
0.084 0.052 -0.291 1 -0.777"" 0.028
-0.392" -0.427" 0.545"" -0.777"" 1 0.132
0.063 0.038 0.114 0.028 0.132 1
0.05 * % 0.01
Cenvp = 0.665x, — 0.116x5 + 61.873
X1 Xy X3 X4 X5 Xg 3 C
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Fig. 3 Correlation between parameter regionalization and manual adjustment in 1977
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Fig. 4 R f dail ff si i
1977—1979  1985—1987 1995—1997 g. 4 Results of daily runoff simulation at
Tangnaihai Hydrological Station from 1995 to 1997
5
5 5
1995—1997 Table 5 Comparison of manual adjustment and
E. 0.154 R> 0.169 parameter regionalization of daily runoff at
Tangnaihai Hydrological Station
E. R By R
2 4 1977—1979 0.748 0.757 0.780 0.786
1985—1987 0.793 0.843 0.832 0.854
1995—1997 0.639 0.641 0.793 0.810
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