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Parameter calibration for watershed hydrology model based on
soil topography index and hydrological partition of underlying surface

YAN Meichun', CHEN Beibei' , LI Zhijia>, JIN Wentao', YANG Yuhui'
(1. College of Earth Science and Engnieering, Hohai University, Nanjing 210098 , China ;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: Because the hydrological response of watersheds is comprehensively affected by physical geographical
factors, such as geology, topography, landforms, vagetation, and soil, and underlying surface factors, such as land
use, hydrological partition was conducted based on the geographical characteristics of underlying surface of
watersheds. The underlying surface of watersheds was classified with remote sensing data and information on land
cover and land use was obtained. By combining data of watershed agrotype and the topography index, the soil
topography index was calculated. Furthermore, taking advantage of the remote sensing data and soil topography
index, hydrological partition was conducted, the parameter Cy of the SCS model was calibrated in every
hydrological subregion, and hydrological simulation was conducted. The results showed that the relative error was
less with the proposed method than with the traditional method in 21 flood runoff simulations in the Tunxi Watershed

and 32 flood runoff simulations in the Dongwan Watershed.

Key words: soil topography index; SCS model parameter; hydrological partition of underlying surface; remote

sensing; Tunxi Watershed; Dongwan Watershed
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Fig. 1 Landsat images of study area
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Table 1 Hydrological partition of Tunxi Watershed

S F5 25 F/km? M F5 B F/km?
1 W 1 13 Hrith 8
2 KAk 1 14 KAk 48
3 A 17 15 At 26
40 4 s 4 48 16 s 55
5 JE R 11 17 J& Rh 83
6 N 146 18 s 537
7 P 13 19 Bt 5
8 KAk 42 20 PN 13
9 S 51 21 [ 3
0~4 10 W 56 8-12 2 B 12
11 Ji R, 89 23 Jii: R b, 13
12 Wb 1130 24 i 56

L F FoRm, IR,
R2 FEREBKXSE
Table 2 Hydrological partition of Dongwan Watershed

S 75 Z 5 F/km? S F5 2551 F/km?

1 Bk 20 11 HEHs 45

2 JIIN 9 12 PN 13

-4 ~-1 3 A1 59 2-~5 13 . 139
4 JoE R b 41 14 J R 81

5 b 449 15 it 868

6 b 29 16 Bt 1

7 PN 18 17 IS 1

-1-~2 8 At 108 5~8 18 #t 5
9 Ji R, 57 19 Jii B b, 6

10 M 933 20 b N 10
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Table 3 Cy value corresponding to hydrological partition property of underlying surface of Tunxi and Dongwan watersheds

s — 5, fEe%;ﬁiinjz N : ARG Ik
F/km I Cy F/km W E Cx
1 RiBIK — 427 0. 1764 100 — 226 0.078 1 100
2 Bk -4~0 164 0.0678 45 4 ~-1 528 0.1826 40
3 BIK 0-~4 1194 0.4934 50 -1-~2 1070 0.3670 50
4 Bk 4~8 571 0.2360 65 2~5 1052 0.3638 60
5 Bk 8~12 64 0.0264 70 5~8 16 0.0055 70
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Table 4 Cy value of Tunxi and Dongwan watersheds obtained using traditional method
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4 K C 1177 0. 450268 93 55 0.018887 75
5 Bk D 200 0.076511 80 986 0.338599 50
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