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April 21, 2024 In the current research, the urban catchment area (Derkeh River) in Tehran has been

Available online: studied. The plan for the organization and management control and transfer of surface

October 13, 2024 water in Tehran metropolitan is one of the most important construction projects and
expansion of urban development in the north and northwest areas of Tehran province. In
this article, in order to present the optimal plan for the improvement of the urban flood
collection network, an integrated optimization and simulation model has been developed.
Applying the principles of engineering in the design of the flood transfer system, including
the analyzes necessary to solve problems and prevent flood damage, are solutions that

Keywords: reduce the health and welfare issues of millions of residents of the capital. By relying on

Combined Algorithms, the basic and correct design and improvement of the runoff transfer system, the damages

NSGA-I1, Numerical caused by them can be reduced and the use of this type of wastewater can be increased to

Solutions, SWMM, some extent, and the security caused by the possible crises of these flows can be well

Urban Floods. managed. As it is clear and definite, the use of any flood control plan to reduce the amount

of water leaving the network and reduce the damages caused by floods cannot be practical
and useful to an acceptable extent and reduce flood damages to the desired extent and have
positive effects, Because the design of this type of design was only based on experience
and did not have any scientific support, therefore, the use of hydraulic and hydrological
models can solve the need of officials to reduce flood damage for a specific area, and if
they have time and cost limitations, it can Use optimization algorithms to solve this
problem, In such a way that according to the available cost and budget, in the shortest time
by linking the simulation and optimization models, they reach the desired logical and
reasonable answer and reduce the amount of damages to the lowest possible amount. For
this purpose, the combined hydraulic model SWMM has been used to determine the flood
trends in canals and canals. From the combination of SWMM model and NSGA-11 multi-
objective meta-exploratory algorithm, the optimal dimensions of the flood channel have
been determined, and the analyzes related to the minimization of costs and the prevention
of water runoff have been performed in the computational network. The results show that
in the return period of 50 years, in the first case (only changes in the height and width of
the bridges), there is a 34.2% reduction, and in the second case (changes in the height and
width of the canal + bridges), up to a 100% reduction in the amount of water leakage from
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the network is obtained, which shows the superiority of both cases compared to the case
i without The design is shown.

1. Introduction

The surface water control and transmission system is one of the most important components in urban
development and urban development plans. Therefore, not considering the necessary principles in the design
of this system can bring many problems and in addition to the damages caused by floods, it can cause major
health and economic problems for different urban areas. Therefore, by properly designing and improving
the urban runoff transfer system, the damages caused by floods can be reduced as much as possible and the
safety and security caused by possible floods in the region can be increased. Therefore, the main goal of
this article is to develop an integrated optimization and simulation model in order to provide optimal plans
for the improvement of the urban flood collection network. For this purpose, the SWMM hydraulic model
was used for flood trends in canals and channels. By combining the SWMM model and NSGA-1I multi-
objective meta-exploratory algorithm, the optimal dimensions of the flood channel were calculated and
determined in order to minimize costs and water leakage from the network.

2. Materials and Methods
In this study, 8 sub-basins are considered in the hydrological simulator model. And after calculating the
surface runoff in each sub-basin using the HEC-HMS model, the SWMM model and the dynamic wave
method have been used to determine the flow trends in urban canals and waterways. In the design approach
based on the return period, the calibration parameters for both models (HEC-HMS and SWMM) have been
selected from the values reported in the studies of the master plan of surface water management in Tehran.

3.  Results

According to the available budget range or the costs considered for the solutions available in Paratoo front
with a return period of 50 years, it was observed that the solution has both optimization modes in the channel
and bottlenecks or bridges (answers obtained for the second mode) The best answer for the return period is
to design/optimize the drainage system in Derkeh canal, and in terms of the next goal of the optimization
algorithm, the amount of flood damage reduction is optimized. According to the best answers obtained in
different design modes for the return period of 50 years, the maximum amount of damage reduction, taking
into account the amount of water leaving the network, is 100%. It was without a plan. Considering the lack
of budget and costs, it can be seen that for the best solution in the 50-year return period, in the first case
(only changes in the height and width of the bridges), a reduction of 34.2% and in the second case (changes
in the height and width of the canal) bridges) a 100% reduction in the amount of water escaping from the
network is obtained, which shows the superiority of both modes compared to the no-plan mode.

4.  Discussion and Conclusion

The optimal answers obtained from the genetic multi-objective optimizer algorithm for the 50-year flood
return period in the studied area show their absolute superiority over the existing situation in the area and
without a plan in Derkeh Canal. According to the results obtained from the optimization algorithm, it can
be seen that complete information about the efficiency and relative importance of different flood control
and management plans and their ranking has been provided, and therefore, the use and development of these
optimization methods in future studies is necessary and recommended. These methods should be used for
future research.
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