
New Approaches to Hydrological Prediction in Data-sparse Regions  (Proc. of Symposium HS.2 at the  
Joint IAHS & IAH Convention, Hyderabad, India, September 2009). IAHS Publ. 333, 2009, 44-51.  
 
Development of a hydrological response index to represent 
TOPMODEL parameters 
 
ZHANG YOUJING1,2, CHEN BO2 & HE CHUAN2 

1 State Key Laboratory of Hydrology-Water Resource and Hydraulic Engineering, Nanjing, China 
2 Department of Geographical Information Science, Hohai University, Nanjing 210098, China 

zhangyj@hhu.edu.cn 
 
Abstract This paper proposes an approach of constructing a hydrological response index (HRI) for description 
of influences of the catchment’s characteristics on hydrological simulations. HRI is composed of the topographic 
index of TOPMODEL and curve number (CN) of the SCS model, and can be computed from characteristics of 
topography and land surface components by using GIS and remote sensing techniques. Hydrological simulation 
is based on TOPMODEL and the parameters are calibrated. The relationship between HRI and the model’s key 
parameters was analysed on the basis of calibration results from 32 hydrological response units (HRU) that were 
derived from HRI. The study results show that correlation coefficients between HRI and the parameters m and 
lnT0 are 0.88 and 0.85, respectively. Furthermore, a good relationship between SR0 and NDVI by using Landsat 
data is also found. The validation of model parameters was carried out using those parameters. The validation 
results show that the correlation coefficient between observed and simulated stream discharges is 0.84. These 
results indicate that the proposed index can be used to represent the model parameters in the study region. 
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