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A study on Watershed Model for Predicting the Runoff Characteristics of
Urban Area
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ABSTRACT : The SWMM (Storm Water Management Model) was applied to Princeton University campus, USA to predict the
change of the runoff characteristics. Topography and infra structure of urban area are used in detail and watershed is made as form
of regular square to improve the efficiency of data. Princeton campus was divided into 131 sub-basins and model input parameters
were obtained from DEM (Digital Elevation Model), land use type, and campus management map, etc.. The model was validated
based on the measured meteorological data. The validated model was used to analyze the change of the runoff characteristics
according to urbanization, which are two different scenarios: 50% and 100% increase of impervious area. The increase of
impervious area causes the increase of runoff, especially in the first-flush.

Key words : SWMM, Urbanization, Imperiousness, Runoff, Sewer system

29F 1 TAS| g EFFHAY F7PF BARA G Y {E57F SVt vA]= 93-S SWMM (Storm Water Management
Model) 2&E v]= THAY e} i Ao) 288ko] AT EA XA 9] ShpbAS-S defsto] FLe A9 & Ql=zet
ARE FE57] flote] P f9S AR FA L2 AASHAL GISE &-83to] AFIAE FEshich. 2d o] ARG
& AR A gold W FEEE =o]7] 5k 200X200 ft (60.96X60.96 m)e] ALY FE 131719 4/ o =
TS A8/do] HEH EAA A SWMM HE-S o]-§ste] mASte] kg EF4HA 9 S717F A2 f-3 nA=
FEFE AS3s] Hste] =54 50% W 100%% 2718 7499 §&F 2712 AES G TASk| 2 B2 g
o] Z7t& Qlete] 27] A FE%Y S7HE Batol 7MY A YUehgen ol 7 A=Al ol o S7eS Eiich
ZFHIO 1 SWMM, EAIEH EE4E S

18

rH
2
o

O

1.M 2 £ 8o mElg $H08 AsH o Ay T ), Anky
o8 §9 B9 AREE FAA FEEHE Y HEL
Seuteh= 197049 o] % F43 TAskel AFgstE Qlst d Folg oSS BH R oy, o]F Fote] £ W A&
o] T4, 4H, sPRA| 5o F4HALS st Wi A U koA 9] e B4 53 1 ols S AHE |
&, OFAZE k2 Y 5Y BFS HAL Sk F T s BAg @A ohekgt § mdo] kA HE
o] £7] o]& gfjglo] Wslslal Qlrh, 3 =A@ W 5 Al 3w A 59 §AS adste] A glo,
£ APslr] gt B4 AR 52 7FeY ESF A SWMM (Storm Water Management Model)& E=A] X
FEE A7), #8 f55 7RI EREY F Ao §& FFY +ES dSstr]o] Ae wdg At g
7hl & 15 IFY 37 R A=A Hae AR AREE| AL Q) 6.7
o] statA WEAHANA S4=7F viA = A EokA sh, 2T 5o, 19 BdS A8oto] mASe g fE5F
e THA ASE EAE 4= Qlok, #ek opuel 29 3 3 A7t ohefelAl ZE AL Stk 53] AR o] WA 9
FiFo] g QIS AJsh 919 Aok 5k HHe} & 7o w2 A WA fhh 5o Qe & WIlkE F
ot B AAHst 589 A TAIE EAEAIXIT Moz A7t APt 89 E3F EAIX Ao SWMM &
TR WA Fke| whE fETFY] W] wE A = AEoto] =AY Fe-FE S A eR B

T Corresponding author : E-mail : hwon@ewha.ac.kr Tel : 02-3277-2901 Fax : 02-3277-3275

ChEteraEstalx | M313 M125 120094 128 |



1090

Korean Socity of Environmental Engineers
ols

1 el
2 Uielivmrsi sl Cimorniian Praad Wosvrsipsl
T Erslivrsiead Saibvemiarshe

Farl Usa Ty pas

A& SEmirmng i

Fig. 1. Delineated Detention Pond Watershed in the Princeton University.
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Table 1. Physical characteristics of the discretised
subcatchments

Characteristics Zone 1 Zone 2

Total area (i) 0.418 0.037
Average slope (%) 2.20 1.92
Imperviousness (%) 38.4 6.2

Land use types |Urban, Residential and Barren |Urban and Barren
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Fig. 2. Layout of study area and spatial distribution of sewer.
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Table 2. Parameter used for the calibration of the model

Parameters Value Range
Subcathment Manning's n 18)
- Impervious area 0.012 |0.012 (Smooth concrete)
- Pervious area 0.20 0.15-0.41 (Grass)
Conduit Manning's n 19
- Closed conduits 0.015 |0.012-0.017 (Concrete)
- Open conduits
" Zone 1 0.935 15 130-0.100 (Natural
+Zone 2 0.100
Depression storage (mm) 20)
- Impervious area 1.78 1.27-2.54
- Pervious area 5.08 2.54-7.62
Infiltration (Green—Ampt Method) 21)
- Soil capillary suction head (mm) | 220.5 47.3-308.7
- Soil saturated hydraulic 49 0245-116.13

conductivity (mm/hr)
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Fig. 3. Calibration results of flow data.
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Table 3. Relationship between peak rainfall and peak

discharge

Rainfall Discharge
Time of peak |Peak rainfall | Time of peak |Peak discharge | Lag time

(mm/hr) (cfs) (min)

04/15 06:56 16.15 04/15 07:17 12.39 0:21
04/15 14:01 25.51 04/15 14:44 20.65 0:43
04/15 19:21 25.23 04/15 19:37 24.67 0:16
04/15 21:47 33.40 04/15 21:53 19.58 0:06
04/16 05:56 10.16 04/16 06:19 10.07 0:23
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Fig. 4. Runoff change results of SWMM model.
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