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Developing an Urban Inundation Simulation

Model by Considering Storm water

Infrastructures
Haniye Jafari'* Ali Asghar Alesheikh?

Abstract

The climate change issue is dramatically risen by developing of urbanization. This matter of change result-
ed in more frequent flooding and inundation problems in the urban areas. The urban flood inundation modeling
act as an efficient way to rapidly address these challenges by helping disaster managers. This paper introduces
a new simulation model of urban storm-inundation. The proposed method uses commonly available input data
to estimate the conditions of inundation quickly. The method is based on hydrologic models and geographic
information systems. The effects of storm water infrastructures were also considered in inundation calculation.
Terrain depressions are regarded as initial inundated area. The amount of surface runoff, the maximum storage
volume, the flow direction and the water flow order between these depressions are all considered in the final
inundation simulation. A part of region 22 of Tehran was chosen as study area. The results revealed that the
proposed method could find inundation locations in the urban area. It can also calculate inundation depth and
its volume while considering the effects of storm water infrastructures. A comparison of our proposed model
with the USISM showed that the simulated amount of total volume and total depth in our methodology are
reduced about 9.13 and 7.12 percent respectively. The lack of consideration of the effects of land-use type and
stormwater infrastructures in USISM model is attributed to this difference. The proposed method can be used
to create forcasting system for disaster management of flood inundation and helps managers reduce the effects
of stormwater disasters.

Keywords :Inundation ,Runoff ,Disaster management ,Simulation ,Storm
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1. Urbanization
2. Storm-inundation models
3. Rapid flood Inundation models
4. Cellular Automata
5. Fluvial flood
6. Pluvial Flood
7. GIS-based Urban Flood Inundation Model
8 Rapid Flood Spreading Method (RFSM)
9. Flood-Connected Domain Calculation
10. Geospatial Information Systems
11. Source flooding
12. Urban Storm Inundation Simulation Method
13. Flow direction
14. Flow accumulation
15. Stormwater Infrastructure
16. Digital Elevation Model
17. Adaptive Stormwater Infrastructure Inundation Simulation
Method
18. Inlets
19. Outfalls
20. Depressions
21. Fill DEM
22. Weighted Adaptive Stormwater Infrastructure
23. Stream
24. Outlet
25. Sub-Catchment
26. Basin
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