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Acce_zpted: In recent decades, urban floods have gained special importance because

April 12, 2024 they can cause irreparable human and financial losses if they are not

Available online: controlled and managed. For this reason, the design of an efficient runoff

June 29, 2024 collection system that can both collect the runoff resulting from heavy
rainfall and optimally use the rainfall, especially in arid and semi-arid
regions, becomes very important. In this research, the urban runoff of
Valiasr town located in Baghin city of Kerman province was first simulated

Keywords: by analyzing rainfall data and location data in the SWMM software, and

then the urban runoff collection system for the studied area for floods with
a return period of 10 years according to the guideline number 118-3 was
designed. The investigation to evaluate the efficiency of the system
indicated that the system designed is efficient to pass the 25-year flood
according to the mentioned guideline by making changes in the components
of the system. The flow’s Froude number in the system’s links has not
exceeded 1 and the maximum flow’s speed has not exceeded from allowed
speed determined in the guideline, which is 3 meters per second. In order
to reduce the produced runoff and achieve a more optimal system, green
roof was used as a low-impact development method, and the results
indicated that using this method reduces the amount of system outflow by
30%.
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1. Introduction

Surface runoff collection and transfer systems are important components of planning and construction
of urban areas, and any error in their correct and principled design can cause life and financial damage.
To reduce the mentioned problems, the correct design of surface runoff collection and transmission
networks becomes especially important, which is achieved by simulation using mathematical models.
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The SWMM model is one of the models that has attracted the attention of researchers in the last few
years, and research has been done in different regions of the world to evaluate the efficiency of the
mentioned model. In this research, the SWMM model has been used due to the appropriate efficiency
of this model in quantitative and qualitative modeling of the urban runoff of Vali Asr town located in
Baghin city of Kerman province.

2. Materials and Methods

In order to simulate rainfall-runoff in this study, the following steps have been taken:

Zoning of the studied area

Calculation of the equivalent width of the sub-basins

Determination of flow roughness coefficient on permeable surfaces, impermeable surfaces and channels
Information required for connections

Weather information

Runoff drainage information

Determine the slope of each subbasin

Hydrological information

Green roof information

3.  Results

After the necessary information for the system components, including sub-basins, rain gauge station,
conduits, nodes, etc., is defined, the model is executed. To run the model in order to adjust these
parameters for the curve number method (CN) model for infiltration modeling, the kinematic wave
method has been chosen for trending the flow and the entire duration of the model execution has been
chosen based on the continuity of rainfall and also the time step for trending has been considered to be
30 seconds. Is. At first, the model was designed according to the contents mentioned in the publication
No. 118-3 of the Program and Budget Management Organization of the surface runoff collection and
transfer system of Wali Asr (AS) for floods with a return period of 10 years and then its efficiency for
floods with a return period of 2, 5 and 25 years has been evaluated. Figure (1) shows the hydrograph of
the outflow of the system with a 10-year return period. In the design of the system, it was always tried
to put the flow in a sub-critical state and the flow speed does not exceed 3 meters per second, and the
percentage of the section is filled from 0.75 has not gone beyond.
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Figure (1) hydrograph of system outflow for floods with a return period of 10 years

In order to evaluate the efficiency of the system designed to pass the flood with a return period of 25
years, changes were made in the number of nodes and sections. Also, the hydrograph of the outflow of
the system with a return period of 25 years is shown in Figure (2). In order to reduce the production
runoff, a green roof with a thickness of 15 cm has been used for the sub-basins with high
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impermeability, and as can be seen in Figure (3), the amount of production runoff has decreased by
30%.
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Figure (2) hydrograph of system output discharge for floods with a return period of 25 years
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Figure (3) hydrograph of the system's outflow before and after the green roof

4.  Discussion and Conclusion

In this research, the design of the surface runoff collection network of Vali Asr town located in Baghin
city of Kerman was done for floods with a return period of 10 years, and then the efficiency of the
system was evaluated for floods with a return period of 25 years. The results indicated that by making
changes in the system components, the designed network has the necessary efficiency against 25-year
floods. In this research, a green roof with a thickness of 15 cm was also used to reduce the runoff by
30%.
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