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GIS Application Model for Temporal and Spatial Simulation
of Surface Runoff from a small watershed
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ABSTRACT : The purpose of this study is to develop a GIS application and interface model
(GISCELWAB) for the temporal and spatial simulation of surface runoff from a small
watershed. The model was constituted by three sub—models : The input data extraction model
(GISINDATA) which prepares cell —based input data automatically for a given watershed, the
cell water balance model(CELWAB) which calculates the water balance for a cell and
simulates surface runoff of watershed simultanecusly by the interaction of cells, and the output
data management model(GISOUTDISP) which visualize the results of temporal and spatial
variation of surface runoff.

The input data extraction model was developed to solve the time—consuming problems for
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the input —data preparation of distributed hydrologic model. The input data for CELWAB can

be obtained by extracting ASCII data from a

vector map. The output data management model

was developed to convert the storage depth and discharge of cell into grid map. This model ena-

bles to visualize the temporal and spatial formulation process of watershed storage depth and

surface runoff wholly with time increment.
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Table 1. Input variables of CELWAB model

o . variable
derivation unit type contents
name
contour slop.dat file | slope ASCII file
contour direct.dat file | direction ASCI file
) land use land.dat file | landuse ASCII file
input ) watershed . . ) .
soil soil.dat file | soll ASCII file
stream strm.dat file | stream ASCII file
land cover cover.dat file |land cover ASCII file
hydro.dat file | outlet discharge hydrograph
output file watershed | depth—n.dat file | depth mape ASCII file
disch—n.dat file | discharge mape ASCII file
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Table 2. Assortment of layer design and
input attribute

layer scale | feature T attributes
contour map line eb&ggén -
stream map line stream type
soll map polygon jsoll number, soil
landuse map J 125,000 polygon |type
cover map | polygon | landuse type
boundary 1 ‘poWgon cover  condition
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Table 3. Attribute data of each layer

layer attribute
contour map | level (20m~130m)
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soll map soil number, soil type(1, 2, 3)

landuse map | landuse type(1, 2, 3, 4)
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Fig. 7 Land use map of WS #1.

Fig. 8 Soil map of WS #1.
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Fig. 10(b) Storage depth map after 20 min.
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Fig. 1000 Storage depth mmap atter 50 min.

Fig. 10(d) Storage depth map after 120 min.
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