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Abstract

An application of a spatially distributed hydrologic model WetSpa working on a
daily time scale is presented in this paper. The model combines elevation; soil and
land use data within GIS, and predicts flood hydrograph and the spatial distribution
of hydrologic characteristics through a watershed. WetSpa model uses a modified
rational method to calculate runoff .The runoff is routed through the basin along
flow paths using a diffusive wave transfer model that depending upon slope, flow
velocity and dissipation characteristic along the flow lines. The Chehel-chai basin
is located in the east of Golestan Province with an area of 254.9 km® Elevation
rangs from 194 to 2547 m and a mean slope is 34%. The mean annual precipitation
in the catchment is 766.5 mm. Daily hydrometeorological data from 2002 to 2006,
including precipitation data from three stations (Lazoreh, Dozin, and Narab),
temperature and evaporation data from two stations (Lazoreh, Dozin) were used as
input to the model. Three base maps, i.e. DEM, land use and soil types are prepared
in GIS form using 90x90 m cell size. Simulated hydrographs are compared with
measured hydrographs which are available for the same 2 and 3 year periods.
Results of the simulations show a rather good agreement between calculated and
measured hydrographs. The model predicts the daily hydrographs with a rather
good accuracy, more than 50 and 57% for calibration and validation periods
respectively according to the Nash-Sutcliff criterion.

Keywords: Chehel-Chai basin; Distributed hydrologic model; Stream flow
simulation; WetSpa.
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