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INTRODUCTION

Hydrological events of flood, their magnitude and timing, are usually determined by rainfall distribution in a basin
and the basin’s topography-soil-landuse conditions. However no conclusive results have been obtained as for the relation
of spatial rain property and runoff generation. Some authors (e.g. Dawdy and Bergman, 1969; Wilson ez al., 1979;
Corradini and Singh, 1985) have suggested that natural catchments show a strong sensitivity to rainfall pattern, especially
for very large basins (several 10,000 km?). As for small catchments, urban catchments may be the most sensitive to the
spatial variability of rainfall (e.g. Niemczynowicz, 1987). In a medium-sized basin (some 100 to a few 1000 km?),
however, there is no such evidence or strong sensitivity (e.g. Obled ef al., 1994).

Most of researches mentioned above applied distributed models. A recent study (Yao et al., 1998) suggested that the
distributed model behaves better than the Iumped model when rainfall is not heavy and is very non-uniform in space.
Therefore a distributed model is necessary for testing the role of rainfall pattern.
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floods at the outlet, estimated by the distributed model, are also plotted in Fig. 3. S1 produces a larger and quicker peak
flow than S2, because the rainfall fallen in the lower part experiences less diffusive attenuation redistribution in the basin.
S3 produces flatter and slower peak flow than S1 and S2, as the uniform rain has a smaller intensity. Note that the peak
flow is not so different between two extremely different scenarios of S1 and S2.

Scenario 4 is a moving rainfall event (Fig. 4). The beginning rain falls on the lower part at hour 11, and then
gradually moves upward at a speed of about 1 km/h. At hour 21 and hour 31 the rain is in the central region, and at hour
50 it arrives at the upper part. On the contrast scenario 5 is a rainfall moving downward at same speed as the upward.
They have same total volume over the basin. From the flood hydrographs as shown in Fig. 4 it is seen that S4 produces a
much smaller but quicker peak flow than the S5 does. The upward moving has the rain experience more attenuation in
soils and rivers, and therefore makes the peak flattened. But the fact that the rainy area of upward moving rain is relatively
closer to the outlet than the rainy area of downward moving rain determines the quicker occurrence of peak flow.
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Fig. 4 Two scenarios of moving rainfall and their flood processes

Furthermore comparing the flood of S4 with the flood of S1 without moving, S4 makes its peak flow flatter and a
little slower. And downward moving S5 makes the peak flow bigger and quicker than S2 without moving.

It is concluded that the influence of spatial rainfall on flood formation can be well simulated by a distributed model.
A rain event concentrated in the lower part of basin forms a larger and quicker peak flow than does a rain event
concentrated in the upper part. A rain moving upward in the basin forms a smaller but quicker flood than a rain moving
downward. And the upward moving makes flood flatter and slower, the downward moving makes flood bigger and
quicker, compared with the rain without moving.
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