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Applied research of Topmodel in Heihe river
Jinpen reservoir catchment
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Abstract: [Objective] The study is to forecast the inflow of the Heihe Jinpen reservoir to provide safe
operation and management in the flood season. [Method) According to the hydrologic and meteorological
data of HeiheJinpen reservoir basin in Shaanxi province, the rainfall-runoff of the watershed is simulated
with the Topmodel Model. The model is calibrated with the measured data of the rainfall station and the
hydrologic station from 2003 to 2007 ,and tested with that of the 2009. [Result] The average Nash coeffi-
cient is 0. 78, the average error of the prediction flood peak —10. 3% and the average time between flood
peak —1 h when the model is calibrated; And the average Nash coefficient is 0. 875, the average error of the
prediction flood peak 11.2% and the average time between flood peak —1 h when the model is tested. The
comprehensive evaluation grade of the model is at level B. [Conclusion] The model has a strong applicabili-
ty in this basin and it can be used to predict inflow of the Heihe Jinpen reservoir in flood season,which can
provide data for safe operation and scientific management of the reservoir.
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and sub-basin divide
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Fig. 2 Topography index and area ratio distribution

picture of Heihe Jinpen reservoir sub-basin
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Table 1 Model parameter of Heihe Jinpen sub-basin statistical table obtained by genetic algorithm
F T 5 Topmodel Z%{{f Topmodel parameter value
No. of sub-basin™ " 7y To/(m? + h™ 1) Td Chv/(m+h~') Ro/(m+h D) SRy /m SR,/m
1 0.002 28.432 145.579 11 367 6 303 0.148 0.007
2 0.022 0.363 0.494 9 842 3 444 0.075 0. 060
3 0.010 13.141 79.433 18 179 6 004 0.031 0. 005
A 0.013 3.392 23.029 12 059 8 479 0.128 0.113
5 0.019 6.056 173. 340 5 343 3 396 0. 149 0. 094
6 0.019 1.784 28.946 18 684 4 330 0.116 0.095
7 0.011 50. 267 6.637 1403 0.142 0.003
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Table 2 Topmodel simulation result eigenvalue statistics in Heihe Jinpen reservoir basin

Sk i g/ R L (i /

No. Flood period coc:[[i;:ient Measured flood Simulated flood error appear time
peak value peak value
1 20030711 0.71 483. 00 509. 00 5.38 —1
2 20030828 0.78 711.00 611.65 —13.97 0
3 20050630 0. 84 374.00 407.71 9.01 0
4 20050814 0.93 327.00 328.53 0.47 —2
5 20050923 0. 82 1 760. 00 986. 04 —43.98 —1
6 20060721 0.58 178. 00 236.07 32.62 +3
7 20060827 0. 70 306. 26 230.27 —24.81 —1
8 20060923 0. 90 280. 00 275.02 —1.78 +2
9 20070701 0.75 279. 77 175. 80 —37.16 0
10 20070726 0. 83 260. 00 212.09 —18.43 —1
11 20070808 0.76 585.49 403. 15 —31.14 —1
12 20070925 0.71 144.00 143.56 —0.31 —2
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