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Runoff response to land use change in Baimahe basin of China based on SWAT model.
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Abstract: By using 3S technology and based on the analysis and prediction of the land use
change in Baimahe basin a SWAT model was established to study the runoff response of the ba—
sin under the scenarios of different land use. In the meantime the contribution coefficients of the
main land use types in the basin to the runoff depth were calculated. From 1987 to 2017 the
main land use types in the basin were farmland construction land forestland and shrub land
occupying 96% or more of the total land area while the grassland waters and unused land only
had a smaller proportion. The four main land use types had different effects on the runoff depth.
The contribution coefficient of forestland shrub land and construction land to the runoff depth
was 2.61 0.38 and 0.34 mm * km > respectively implying that these three land use types
had positive effects on the runoff depth in this basin. On the contrary the contribution coefficient
of farmland was —0. 11 mm * km > implying that farmland had negative effect on the runoff
depth.
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Fig.1 Location of Baimahe basin
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Fig.2 Land use patterns of the study area in different years
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Fig.3 Soil type map of the study area :
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Table 1 Land use changes from 1987 to 2007 in Baimahe basin
1987 1997 2007 1987—2007
(km?<a™h)
) (%) (Jm?) (%) (km?) (%) (km?)
723.77 77.32 704. 35 75.24 657. 54 70. 24 -66.23 -6.02
64. 60 6.90 55.25 5.90 44, 31 4.73 -20.29 -1.85
35.83 3.83 33.79 3.61 42. 81 4.57 6.99 0. 64
10. 35 1. 11 1.83 0.20 2.45 0.26 -7.90 -0.72
83.72 8.94 124. 34 13.28 170. 48 18.21 86.77 7.89
16. 58 1.77 15.33 1.64 16.75 1.79 0.16 0.02
1.24 0.13 1. 19 0.13 1.75 0.19 0.51 0. 05
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1987 1997 Table 2 Statistics of land use types in 2017 in Baimahe ba-
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CAMarkov 600. 63 64. 16 -56.92 -5.17
41. 46 4.43 -2.85 -0.26
2007 48. 12 5.14 5.31 0.48
Kappa 3.25 0.35 0. 80 0.07
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19.07 2.04 2.33 0.21
° 2.29 0.24 0.54 0.05
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3 o 1991—1995
Table 3  Parameters sensitive to runoff and their value GLUE
ranges
ALPHA_BF a 0.0l 0.07 ; 1991—1995
SOL_K(1) -0.20  0.80 :
SFTMP -0.30  1.00 1996—2000
N2 I scs -0.07  0.90
CH K2 5.60  12.00 °
SOL_AWC( 1) 0.02  0.40 4. 5 4,
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Fig.5 Comparison of stimulated and observed monthly data during calibration and validation
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Table 4 Cah;)atlon and validation resultzs of SWAT model 1986—2000
N. R
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0.77 0.79
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Fig.6 Annual runoff depth under different land use scenarios
5
Table 5 Changes of annual runoff depth under different land use scenarios
1987 1997 2007 2017
1986—1991 y=T7.24x +98.49 ¥ =6.95x +90. 53 y =6. 86x + 86. 69 y=7.35x+103.08
R? 0.76 0.75 0.75 0.77
1992—2000 y= —1.55x +140. 35 y=-1.55+131.14 y= —1.52x +126. 90 y=1.51x+145.28
R? 0.09 0.09 0.09 0.09
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Table 6 Coefficients of different land use types on runoff
depth
V A1987 —-1997 A]997 -2007 A20()7 -2017
-0.11 2.14 5.15 6.26
2.61 -24.41 -28.56 -7.44
0.38 -0.77 3.43 2.02
0.34 13. 81 15.69 17.29
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