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Responses of Runoff Simulations to the Change in
Topographic Parameters Based on SWAT Model

WU Jun', ZHANG War chang"*
(1. International Institute of Earth System Science, Nanjing University,
Nanjing, Jiangsu 210093, China; 2. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Soil and Water Assessment Tool (SWAT) model is an advanced distributed hydrological model w hich is
based on physics mechanism and integrated with Remote Sensing ( RS), Geographic Information System (GIS)
and Digital Elevation M odel (DEM) techniques. In order to study temporal and spatial tendency of hydrological
processes and find out a relationship among hydrological temporal and spatial process, meteorology and phys
iographic characteristics of river basin, yearly and monthly runoff simulations( 1981 —1985) were applied to Madao
catchment located in the upper reaches of the Han River. After ascertaining the optimal parameters, satisfied simur
lation results were obtained with the accuracy of 0. 9427 for Naslr Sutcliffe coefficient over the 5 year continuous
monthly simulations on discharges, which suggest an excellent modeling performance of SWAT2000 in the study
area. 6 referenced sub-drainage basins were selected in the upper reaches of the M adao main river way, and topo-
graphic parameters were obtained using softw are of River Tools in each subrdrainage. M onthly runoff simulations
were then applied to them with the same parameters as Madao catchment, the responses of runoff simulation to to-
pographic parameters were studied, and the Normalization of Runofftotal Length Index ( NRLI) were presented.
Analyses indicate that NRLI is influenced by source density. NRLI fluctuates tem pestuously as source density de
creases sharply. Nevertheless, it still trends towards the constant 1 in Madao catchment.
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