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Table 1. Initial values and range of acceptable changes of SWMM model variables

Variable Initial values Range of permitted changes References Optimal values
%Zero- impervious *- 30+ [17] *_
Slope(%) *- 30+ [17] *_
Width *. 30+ [17] *.
N- Impervious 0.013 0.011-0.033 [17] 0.015
N- Pervious 0.05 0.02-0.8 [5] 0.1
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Table2. Peak flow rate, runoff volume and runoff depth in different routing methods

Return period

Variable Routing method
2 10 20 50

Dynamic wave 0.2 0.25 0.29 0.34 0.38

Peak flow (m?/s) )
Rational method 0.25 0.33 0.38 0.43 0.45
Dynamic wave 1 22.45 28.39 34.36 42.27

Runoff depth (mm) .
Rational method 1.2 29.12 35.64 41.88 50.02
Runoff volume Dynamic wave 2.179 44 5.74 7.11 8.94
(hectares - meters)  Rational method 4 591 7.41 8.85 10.72
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Figl. Output hydrograph of dynamic wave routing method
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Fig2.The output hydrograph of the rational method
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Table3. The amount of damage predicted in the study area in different return periods

Routing method

2 0.001

5 0.022

Dynamic wave 10 0.028
20 0.034

50 0.042
2 0.0012

0.029

Rational method 10 0.036
20 0.042

50 0.05

Return period ~ Runoff depth (meters)

Damage percentage Damage (million Tomans)

0 0
0.97 70
1.24 90
1.51 110
1.85 140

0 0
1.28 100
1.59 120
1.85 140
2.19 160
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Abstract

Storm sewer networks are important components of urban planning and civil engineering, and any
negligence in their proper design can be a problem for human societies. Analyzing urban flooding by
modeling and analyzing flood damage is an effective step to optimally manage urban transportation and
reduce the damage caused by demolition of facilities. In this paper, using the SWMM model with 2, 5, 10,
20 and 50 year return periods with dynamic wave model and rational methods, the existing potential for
evaluating the efficiency of surface drainage network for partial of District 2 of Tehran was investigated.
After evaluating the existing storm sewer network of the mentioned area the amount of runoff damage was
estimated by statistical method. The results of the modeling show that there are flooding and surcharging in
the link and node of drainage network for return periods of 5 years or more. This indicates the inefficiency
of the existing network in collecting runoff from rainfall. The results also showed that the values of flood
discharge obtained from the rational method are much higher than the dynamic wave routing method and
this difference is due to the structure of the two methods. The results of the calibration process also show
that the model has an acceptable capability to simulate the overall shape of the hydrograph and flood peak
discharge. Also, with respect to the calibration results and the RMSE value, the dynamic wave routing
method is closer to the observed results, so it is more accurate. Damage assessment also showed that
damages to buildings in the study area for return periods of 5, 10, 20 and 50 were 7, 9, 11 and 14 million,

respectively, using dynamic wave routing and 10, 12 , 14 and 16 million by rational method.

Keywords: Storm sewer networks, SWMM model, Flood damage, Rational method, Dynamic wave

routing
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