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April 18, 2023 Municipality (lvanak) using the computer model SWMM. Considering the
current state of the urban water network, low-impact development methods have
been used to reduce peak flood discharge. In this research, rain barrels, infiltration
trenches, and a combination of them were used as low-impact development
methods. By implementing several low-impact development (LID) techniques,

Keywords: peak flood discharge in the return period of 10 years for the rain barrel method

Rain Barrel, Infiltration (first scenario), rain barrel method (second scenario), infiltration trench method,

Trench, Urban Runoff, and combined method was reduced by 22, 31, 29, and 50 percent, respectively.

Low-Impact Development | Accordingly, each method's cost was estimated by its volume of water storage.

Methods, District 2 of Considering the 10-year return period, for storage of one million liters, the costs

Tehran Municipality are 20.20 billion Rials in the rain barrel method, 11.68 billion Rials in the

infiltration trench method, and 14.696 billion Rials in the combined method
(infiltration trench and rain barrel). According to the results, the infiltration trench
method was identified as the most economical method studied in the region.

1.  Introduction

With an arid and semi-arid climate, Iran has little access to freshwater. As air pollution and population
growth increase, the city management needs to increase green space per capita, and this can only be
accomplished through increasing water consumption. Now, because of the urgent need for water and the
lack of water resources in the country to meet the water needs in agriculture and green spaces, we must think
about how we can use freshwater resources in the country more effectively (Hemmati et la., 2019). Runoff
from rainfall is one of these sources of freshwater. Due to Iran's desert climate, most of the precipitation is
in the form of high-intensity storms and short durations; this type of precipitation produces more runoff than
precipitation. As a result, urban planners, and water engineers have always been concerned about controlling
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floods in urban streets and the occurrence of life-changing, financial, and psychological effects on citizens.
Therefore, after determining the quantity of runoff, it is important to determine how to use it and how to
store it (Satheeshkumar et al., 2017). In developed areas, managing runoff at the source is one of the new
management strategies to reduce human and financial losses. Low-impact development (LID) methods are
defined as a decentralized runoff control solution; among these are Rain Barrels, Rain Gardens, Infiltration
Trenches, Bioretention Cells, and Permeable Pavements (Prince George's County, 1999; Rossman, 2016);
these methods promote rainwater as a resource that must be maintained (Jung-min, 2012). LID methods can
be implemented as an alternative method to increase the dimensions of drainage canals to deal with floods.
LID methods have been used in these studies to manage floods, for example: Kabarfard et al. (2017) in the
Tabriz, Taghizadeh (2016) in Tehran's 22nd district, 1zanloo and Bardi Sheikh (2017) in Bojnourd, Hashemi
Monfared et al. (2018) In Darab, Mir Emadi (2019) in Golestan town of Semnan province, Movahedinia et
al. (2020) in Tehran's 13th district.

2.  Materials and Methods

In this study, we evaluated the efficiency of BMP-LID methods in urban runoff management in District 2 of
Tehran Municipality (Ivanak) using software and modelling tools. As part of this research, the network used
for surface runoff collection has been applied and evaluated. Therefore, SWMM mathematical model has
been used to simulate the study area. Considering the current state of the network, LID methods have been
used to reduce peak flood discharge. In this research, rain barrels, infiltration trenches, and a combination of
them were used as low-impact development methods. Also, based on Tehran's comprehensive plan for
surface water collection, rainfall-runoff in the model was calculated, and local rainfall patterns were
determined by intensity—duration—frequency (IDF) curves and alternating blocks. In order to better
understand the implementation effects of LID methods after reviewing the results of hydraulic and
hydrological analyses of the study area, we also provided an economic analysis.

3. Results

In this research, rain barrels, infiltration trenches, and a combination of them were used as low-impact
development methods. By implementing several low-impact development (LID) techniques, peak flood
discharge in the return period of 10 years for the rain barrel method (first scenario), rain barrel method
(second scenario), infiltration trench method, and combined method was reduced by 22, 31, 29, and 50
percent, respectively. Accordingly, each method's cost was estimated by its volume of water storage.
Considering the 10-year return period, for storage of one million liters, the costs are 20.20 billion Rials in
the rain barrel method, 11.68 billion Rials in the infiltration trench method, and 14.696 billion Rials in the
combined method (infiltration trench and rain barrel).

4.  Discussion and Conclusion

According to the results, the infiltration trench method was identified as the most economical method studied
in the study area. Managers and decision-makers in the urban water sector may find these results useful and
practical.
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Investigation the Effect of Low-Impact Development Methods of Rainwater
Storage Barrels and Infiltration Trenches on Reducing the Peak Discharges
of Urban Floods

Parisa Jazaerit, Ramin Fazloula?”, Mohsen Masoudian?, Nasrollah Javaheri*

Abstract

Around the world, including in Iran, urban development has led to an increase in impenetrable areas and
severe flood events. The purpose of this study was to simulate the surface runoff collection network in
District 2 of Tehran Municipality (Ivanak) using the computer model SWMM. Considering the current
state of the urban water network, low-impact development methods have been used to reduce peak flood
discharge. In this research, rain barrels, infiltration trenches, and a combination of them were used as
low-impact development methods. By implementing several low-impact development (L1D) techniques,
peak flood discharge in the return period of 10 years for the rain barrel method (first scenario), rain
barrel method (second scenario), infiltration trench method, and combined method was reduced by 22,
31, 29, and 50 percent, respectively. Accordingly, each method's cost was estimated by its volume of
water storage. Considering the 10-year return period, for storage of one million liters, the costs are 20.20
billion Rials in the rain barrel method, 11.68 billion Rials in the infiltration trench method, and 14.696
billion Rials in the combined method (infiltration trench and rain barrel). According to the results, the
infiltration trench method was identified as the most economical method studied in the region.

Keywords: Rain Barrel, Infiltration Trench, Urban Runoff, Low-Impact Development Methods,
District 2 of Tehran Municipality.
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