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Runoff Computation using Spatially Distributed Terrain Parameters

A. Akbarpour M. B. Sharifi

Abstract In the past, Geomorphologic Instantaneous Unit Hydrograph (GIUH) had been proposed as a
tool to generation of flood hydrographs from storm rainfall data. Nowadays, Spatial Unit Hydrograph is
used instead, with making use of Geographic Information Systems (GIS). First, watershed is divided into
small square cells, and then routing of runoff from each cell to the basin outlet is calculated using the
first passage time response function based on the mean and variance of the flow time distribution, which
is derived from advection- dispersion transport equation.The flow velocity for ground surface cells is
calculated by Overton’s equation and for channel flow cells by Manning’s equation based on the local
slope, roughness coefficient and hydraulic radius. The total direct runoff at the basin outlet is obtained by
superimposing all contributions from every grid cell. The model is tested on kameh catchment in
Khorasan Razavi state. Results are in excellent agreement with the measured hydrograph at the basin
outlet. Sensitivity analysis shows that parameters of channel roughness cofficient and minimum slope
thershold have larger influnece than pareameter of thershold of drainage area in delineating channel
networks on peak discharge, time to peak and on the outflow hydrograph, Since the model accounts for
spatially distributed hydrologic and geophysical characteristics of the catchments, it has great potential
for study of the influence of changes in land use or soil cover on the hydrologic behavior of a river basin

Key Words Uint Hydrograph, GIS, First Passage Time Distribution Function.
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