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Runoff Analysis for Weak Rainfall Event in Urban Area Using
High-ResolutionSatellite Imagery
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Abstract : In this research, enhanced land-cover classification methods using high-resolution satellite image (HRSI) and GIS in
terms of practicality and accuracy was proposed. It aims for understanding non-point pollutant origin/loading, assessment the
efficiency of rainfall storage/infiltration facilities and sounds water-environment management. The result of applying enhanced
land-cover classification methods to the urban region verifies that roof and road area are including various vegetations such as
roof garden, flower bed in the median strip and street tree. This accounts for 3% of total study area, and more importantly it was
counted as impervious area by GIS alone or conventional indoor work. The feasibility of the method was assessed by applying
to rainfall-runoff analysis for three weak rainfall in the range of 7.1-10.5 mm events in 2000, Chiba, Japan. A good agreement
between simulated and observed runoff hydrograph was obtained. In comparison, the hydrograph simulated with land-use
parameters by the detailed land-use information of 10m grid had an error between 31%~71%, while enhanced method showed 4%
to 29%, and showed the improvement particularly for reproducing observed peak and recession flow rate of hydrograph in weak
rainfall condition.
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Fig. 1. llustration of disagreement between measured and simu- range of pipe diameter 200-1,200 mm
number of manholes 325

lated flowrate in initial period of stormwater runoff,
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Table 2, Metadata of IKONOS satellite image used in the study
Item Feature

Orthorectified, TOA?

Cubic Convolution

Processing Level
Interpolation Method

Multispectral Algorithm Projective
MTFC® Applied Yes
DRA° Applied No
Stero Mono

File Format

“TOA : Top Of Atmosphere
®MTFC : Modulation Transfer Function Compensation
°DRA : Dynamic Range Adjust

GeoTIFF (11bits/pixel/band)
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Fig. 3. A distribution of total rainfall and maximum intensity of
the whole rainfall event during 2000 (a) and their occu-
rrence frequency (b) (*MRI refers to maximum rainfall
intensity).

Table 3, Description of rainfall used for the rainfall runoff simu-

lation
Duration time Total rainfall Maximum intensity
Event :
(min) (mm) (mm/hr)
March 4 290 71 6
April 26 1405 146 6
June 17 890 15.0 12
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Table 4, Ratio of roof, road and pervious area for each grid
of detailed landuse information

GIS data

Landuse Roof Road Pervious area
Forest 0 0 100
Paddy field 0 0 100
Crop field 0 0 100
Developed land 0 0 100
Vacancy land 40 30 30
Industrial area 40 10 50
House I* 50 10 40
House II* 85 5 10
House III* 60 10 30
Commercial area 90 10 0
Road 0 100 0
Park 0 0 100
Public establishment 60 30 10
River and lake - - -
Sea - - -

@ house I, Il, and Il stand for low-rise apartment, low-rise apartment in
density built-up, high-rise apartment, respectively,
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Fig. 4, A scheme of landuse classification for rainfall-runoff
analysis,
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