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Consideration of Capacity to Mitigate Flood Damages through Irrigation Dams
in Mundeni Aru Basin using Rainfall-Runoff-Inundation Model
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In the Mundeni Aru Basin, which is located in the eastern part of Sri Lanka, flood often occurs and damages paddy
fields in the downstream basin in the rainy season. On the other hand, there is severe water shortage in the dry
season and it is planned to construct new irrigation dams. In this research, Rainfall-Runoff-Inundation (RRI)
Model is used. As the model features, 1) Rainfall-runoff and inundation simultaneously with diffusion wave
approximations. 2) Subsurface flow (lateral subsurface and vertical infiltration) is simulated for physical
representations of rainfall-runoff processes. 3) One-dimensional diffusive wave river routing and its interaction
with the slope model. using RRI Model, it is considered how much can flood damage be mitigated through the
operation of the irrigation dams. It is concluded that 20% of the flood extent is reduced by the dam operation to
mitigate flood when 25-years return period rain falls.
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[Fig. 1] Schematic diagram of RRI model
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[Table. 1] Parameter of RRI

Resolution 90m
Soil depth 0.75m
Effective porosity 0.45
Manning's  roughness | 0.40m™? - s
for slope cells
Manning's  roughness | 0.050 m™? - s
for river cells
Saturated  hydraulic | 5.56x10"m/s

conductivity
River channel width

7.52xA%*m

A: catchment area(km?)
Max width: 80m
1.22xA%*m

Max depth: 4.0m

River channel depth
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[Fig. 4] Comparative hydrograph in 2011 flood
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[Fig. 5] Comparative flood extent in 2011 flood
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[Fig. 6 ]Operation of irrigation dams
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[Fig. 7] Flood extent of Case A and Case B
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