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ABSTRACT

This paper presents a technical method for flood estimation based on satellite rainfall and
satellite rainfall correction method for watersheds lacking measurement data. The study
area was the Sebou Watershed, Morocco. The Integrated Flood Analysis System(IFAS) and
Grid—based Rainfall-Runoff Model(GRM) were applied to estimate watershed runoff. Daily
rainfall from ground gauges and satellite—derived hourly data were used. In the runoff
simulation using satellite rainfall data, the composites of the daily gauge rainfall and the
hourly satellite data were applied. The Shuttle Radar Topographic Mission Digital Elevation
Model (SRTM DEM) with a 90m spatial resolution and lkm resolution data from Global map
land cover and United States Food and Agriculture Organization(US FAO) Harmonized
World Soil Database(HWSD) were used. Underestimated satellite rainfall data were calibrated
using ground gauge data. The simulation results using the revised satellite rainfall data
were 5,878~7,434m'/s and 6,140~7,437m'/s based on the IFAS and GRM, respectively. The
peak discharge during flooding of Sebou River Watershed in 2009~2010 was estimated to
range from 5,800m’/s to 7,500m‘/s. The flood estimations from the two hydrologic models
using satellite—derived rainfall data were similar. Therefore, the calibration method using
satellite rainfall suggested in this study can be applied to estimate the flood discharge of

watersheds lacking observational data.
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TABLE 1. Proportion of global map(landcover) in Sebou Watershed

Area  Proportion Area Proportion

No. Label (k) (%) No. Label (k) (%)

1 Broadleaf Evergreen Forest 1,087 4.55 11 Cropland 8,913 37.31

2  Broadleaf Deciduous Forest 95 0.40 12 Paddy field 150 0.63

6 Tree open 2169 908 13 Cropland/other vegetaion g8 7y
mosaic

7 Shrub 5040 2490  {p DX area consoidated o, 0.74

(gravel,rock)

8 Herbaceous 6200 260 17  Dare areaunconsolidated 1 0.00
(sand)

g ~ rebaceous with spaise 4o 54 g Urban % 0.39

Tree/shrub
10 Sparse vegetation 347 1.45 20 Water bodies 123 0.51
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TABLE 2. Results of peak flow (unit © m'/sec)
Model
Revised medthod IFAS mWGRM
Median 7,434.2 7,437.0
Rank correlation coefficient 5,878.1 6,140.7
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FIGURE 10. Results of IFAS
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