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Abstract

Runoff in urban areas causes road flooding. This issue has many problems in itself. Identifying
areas prone to urban floods and flood-prone areas can greatly assist in planning of prevention
and control of possible floods. In this study, using SWMM model, Shahrekord surface runoff
collection network was simulated in 2, 5 and 10 year return periods. Model calibration was
performed on 2 rainfall events on runoff depth parameter in several canal and random nodes.
Sensitivity analysis was performed on the parameters affecting the total runoff of the catchment,
and the equivalent width parameter was identified as the most sensitive parameter of the
catchment. After calibration, validation was performed with optimum values in 2 other rainfall
events. NSE, RMSE, and BIAS% coefficients were used to determine the modeling error in the
calibration and validation steps in witch the values of the coefficient of NSE obtained more than
0.8 in calibration and more than 0.9 in validation. These results showed that the simulation has a
good accuracy. Results of SWMM model showed that surface runoff collection network is not
sufficient for passing surface runoff during different return periods and the sub catchments 20,
90, 25, 39 and 99 have the highest amount of runoff, respectively. The results of TOPSIS
method also showed that the most critical sub catchments are 92, 20, 25, 39 and 90,
respectively. Most of these sub catchments are located in the southern part of the city. Due to
the high density of residential and commercial areas and the lack of enough green space, the
percentage of impermeable areas has been developed and as a result, the production of runoff
has been increased. Comparison of SWMM model and TOPSIS method results shows 80%
compliance in the selection of critical sub catchments. Therefore, using multi-criteria decision
making algorithms such as TOPSIS can increase the accuracy of SWMM model in selecting and
prioritizing the critical sub catchments. As a result, using this approach improves the decision
making process in critical times.
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Return period

duration (h) 2 year Syear 10 year
0.2 17.59 23.66  28.24
0.5 12.11  16.29 19.45
0.75 10.15 13.64 16.29
1 8.92 12 14.33
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5.39 7.25 8.66
4.72 6.34 7.57
4.25 5.72 6.82
3.90 5.25 6.27
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Fig. 3. Curves of intensity-duration-frequency of rainfall in Shahrekord station
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39 6.34 8.66 10.51
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60 0.19 0.60 1.01
95 0.09 0.41 0.75
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Table 4. Weight of the parameters used
in the TOPSIS method

Variable Weight
Slope 0.1428

CN 0.0231

Peak runoff 0.3333
Imperviousness 0.2453
Area 0.2555
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Table 5. Ranking of sub-catchment potential in
producing surface runoff using TOPSIS method

Sub- -

s catchment d; di+ CL;
1 92 0.0155 0.0045 0.7761
2 20 0.0101 0.0102 0.4964
3 25 0.0103 0.0104 0.4963
4 39 0.0094 0.0108 0.4636
5 90 0.0091 0.0106 0.4605
113 95 0.0023 0.0155 0.1288
114 60 0.0023 0.0156 0.1270
115 3 0.0022 0.0155 0.1229
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