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The Effect of Decentralized Rainwater Tank System on the Reduction of Peak Runoff
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Abstract

Recently climate change and increase of surface runoff caused the urban flooding. Traditional way of
dealing with urban flooding has been to increase the sewer capacity or construction of pumping stations,
however, it is practically almost impossible because of time, money and traffic problems. Multipurpose
DRMS (Decentralized Rainwater Management System) is a new paradigm proposed and recommended by
NEMA (National Emergency Management Agency) for both flood control and water conservation. Suwon
City has already enacted the ordinance on sound water cycle management by DRMS. In this study, a flood
prone area in Suwon is selected and analysis of DRMS has been made using XP-SWMM for different
scenarios of RT installation with same total rainwater tank volume and location. Installing one rainwater
tank of 3,000 m® can reduce the peak flow rate by 15.5%. Installing six rainwater tanks of 500 m® volume
in the area can reduce the peak flow rate by 28%. Three tanks which is concentrated in the middle region
can reduce peak rate more than evenly distributed tanks. The method and results found from this study
can be used for the design and performance prediction of DRMS at a flood prone area by supplementing
the existing sewer system without increase of the sewer capacity.

Keywords : Climate change, Multipurpose Decentralized Rainwater Management System (MDRMS),
Decentralized Rainwater Management System (DRMS), rainwater tank, Peak flow rate reduction
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Fig. 1. Concept of Rainwater Management System (Z0|&d &, 2007)
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Fig. 2. Research Area-M village, Suwon
Table 1. Summary of Stormwater Pumping Station in M Village, Suwon (=& A[, 2009a)
Name of pump station Drainage pump station in M village, Suwon
Construction start year 2001 Completion year 2001
Design frequency 10 year Maximum drainage discharge 42 m®*/min
Basin area 0.042 km® Main purpose flooding prevention
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Fig. 3. Sewer System at M Village
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Fig. 4. Hyetograph at Suwon (July 22. 2000)
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Table 2. Volume and Number of Rainwater Tanks in Each Case
Case a b © d e f
Tank volume (m*/EA) 0 3,000 1,500 1,000 750 600
No. of tanks (EA) 0 1 2 3 4 5
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Fig. 5. Cases for Simulation of Decentralized Rainwater Tank Installation

Table 3. Location and Volume Cases of Rainwater Tanks (Unit: m® x EA)

Case Upper-region Mid-region Lower-region
1 1,000 x 3 0 0
2 0 1,000 x 3 0
3 0 0 1,000 x 3
4 1,000 x 1 1,000 x 1 1,000 x 1
5 1,800 x 1 900 x 1 300 x 1
6 900 x 1 1,800 x 1 300 x 1
7 300 x 1 1,800 x 1 900 x 1
8 900 x 1 300 x 1 1,800 x 1
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Fig. 9. Discharge at Outfall with Different Number of RT Under the Same Total Volume
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Table 4. Simulation resulis of Case a~f

. 11. The Effect of Location of RT on Peak

Flow Rate

Peak flow (m*/sec) | Peak flow time | Peak reduction rate compare to Case a (%) | Flooding

Case a 1.68 17 hr 8 min 0

Case b 1.42 17 hr 7 min 155

Case ¢ 1.39 17 hr 9 min 17.3

No flooding

Case d 1.34 17 hr 8 min 20.2

Case e 1.28 17 hr 4 min 23.8

Case f 1.20 17 hr 9 min 28.6
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Table 5. Simulation Results of Case 1~8

Peak flow (m*/sec) | Peak flow time | Peak reduction rate compare to Case a(%) Flooding

Case 1 1.369 17 hr 9 min 185

Case 2 1.365 17 hr 8 min 18.8

Case 3 1.374 17 hr 6 min 18.3

Case 4 1.365 17 hr 7 min 18.8

No flooding

Case 5 1.349 17 hr 8 min 19.7

Case 6 1.313 17 hr 7 min 219

Case 7 1.329 17 hr 8 min 20.9

Case 8 1.329 17 hr 8 min 20.9
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