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Coordinated Operation of Urban Storm
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Gates Using Harmony Search Algorithm

(Case Study: Drainage Network in East
Watershed of Tehran)
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Abstract

Today, with population growth, urbanization and expanding
demands of societies, water resources management has
received more attention than the past decades. Urban water
management is mostly conducted by controlling and directing
surface runoff through reducing the peak discharge and flood
volume. The construction of storm detention ponds in urban
drainage systems delays the time of peak flow and reduces the
peak discharge. The performance of these ponds depends on
not only their dimensions and their inlet/outlet structures, but
also the procedure of operating these structures. In this study,
coordinated operation of detention ponds is taken into
consideration at Tehran’s East stormwater urban drainage
system, through the gates optimal maneuver. To achieve this,
harmony search algorithm (HS) was linked to the SWMM
hydrological-hydraulic model to find optimal gate openings of
inlet/outlet structures of ponds in order to minimize the volume
of stormwater exceeding the hydraulic capacity of drainage
network. The results for five extreme rainfall events at the
studied catchment showed that the optimal coordinated
operation of these ponds has improved the level of ponds
performance in terms of network flooding compared to the
current method of operation and flooding in the drainage
network was reduced by 62% in average for the considered
extreme rainfall events.

Keywords: Urban Flood, Storm Detention Ponds, Peak Flood
Discharge, Optimal Operation, HS Algorithm, SWMM.
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Table 1- Volume and Location of the ponds in east drainage network of Tehran

(Mahab Ghodss Consulting Engineers, 2011d)

OIS By (SR 5 45w 55 Bdzmdgn (SN0 Courlge g p —) Joua

Name of Ponds Volume (m®) Location of the pond
Darabad 140000 West side of Darabad coastal park
Baghlazar 41000 East side of Oshan boulevard
Ozgol 55000 Basij boulevard on the north side of Army boulevard
Tehranpars 1 45000 Omid town and the east side of Omid Town boulevard
Tehranpars 2 110000 North side of Pars town
Lashgarak 145000 Southeastern side of Ba_bael hlghway and Lashgarak street
intersection
Sorkheh hesar 335000 East side of the Aerospace OL?;E\IZ/Z;IW located on Sorkheh hesar
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Fig. 4- East drainage network of Tehran in EPA-SWMM environment
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Table 2- The characteristics of the largest selected rainfall events in the study area

Event Start Date  Start Time  End Date End time Dura_mon Depth
No. (min) (mm)
1 12/18/1985 18:30 12/19/1985 19:10 1480 39.67

2 02/20/1975 22:50 02/22/1975 1:25 1595 45.15

3 03/02/1996 8:20 03/03/1996 7:20 1380 45.81

4 12/22/1975 6:40 12/23/1975 13:15 1835 56.19

5 10/28/2011 17:30 10/29/2011 15:35 1325 61.5
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