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Fig. 1 Data of underlying surface in study basin

2 HRI
2.1 HRI
.TOPMODEL
.CN SCS
- .CN
CN 2
CN
12
TOPMODEL TI  SCS CN HRI.
23
Burt = BuBen ¢
Burr Br— a a 172.
TI CN HRI 2

13 AETIH

(BT S T |

2 TI CN HRI
Fig. 1 Distribution of topographic index curve number and HRI in Luohe River basin
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Table 2 Relative errors of peak flood discharge

and time at validation stage

HRI 2 !
2 HRU HRU . Qne/ m* 57" Qne/ mt 57! D,/% D,/h
HRU 4 800701 810.24 760.13 -6.59 0
’ 820629 740.32 808.13 8.39 -1
3 830729  1820.06 1720.62 -5.77 -2
830816 450.64 420.67 -7.12 0
5 840908 810.20 880.32 7.96 +1
Bastola 3 850912 1500.24 1420.37 -5.62 -1
880519  3410.05 3520.19 3.12 +3
890710  1350.71 1300.23 -3.88 +1
980804 850.16 920.47 7.63 +1
990729  1301.24 1361.38 4.41 0
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Table 3 Differences of calibrated and derived
parameters for Changshui sub-basin
9 m SR e R, InT, SR,
3 3 0.004 -0.005 100 -0.58 0.0004
10%
m InTy SR,.. SR, . 4 8
4
Table 4 Errors of runoff simulation in testing Changshui sub-basin
/% At/h /% At/h
820731 0.8541 -8.67 -2 0.8619 -9.04 -1
830729 0.8150 10.82 +1 0.8079 10.21 +2
831003 0.9013 -4.61 0 0.9106 -3.94 -1
850912 0.7963 -12.64 +1 0.7908 - 11.56 0
850914 0.7794 11.38 -3 0.768 1 12.52 -4
870215 0.8723 8.91 0 0.8813 8.76 +1
880519 0.8817 -8.98 +2 0.8675 -10.28 0
890710 0.8045 10.83 -3 0.8079 10.80 -3
0.8380 0.88 -0.5 0.8370 0.93 -0.75
At o+ -
4 2 0.83
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Application of hydrological response index in regionalization
of TOPMODEL parameters
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Abstract A hydrological response index HRI describing the characteristics of land surface components of a basin was
put forward. HRI was composed of the topographic index of TOPMODEL and the curve number of SCS model. The Luohe
River basin in the middle reaches of Yellow River was taken as a study case and its HRI was established by use of GIS

and remote sensing techniques. Based on the analysis of its geographical significance hydrological response units of the
basin were extracted. The model parameters were calibrated by TOPMODEL and the relationship between HRI and the

key model parameters was yielded. The back parameters derived from the relationship was employed to verify the runoff

simulation of the basin. Satisfactory results were achieved. The test results show that the proposed HRI can be applied to

the spatial discretization of basins and the regionalization of hydrological model parameters and it provides a new method

for the utilization of hydrological model parameters in the regions with sparse data.

Key words hydrological response index parameter regionalization TOPMODEL region with sparse data remote sensing

technique





