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A Slmulatlon of the Runoff and the NPS Pollutants
Discharge using SWMM Model

I - N LI I
SHIN, Hyun Suk and YOON, Yong Nam

Abstract ] This study was conducted for two purposes. The first was the selection of the proper madel for the
urban runoff, and NPS({non—point source) loads and the second was the adjustment of the selected model through
the calibration and the verification of the observed data on an urban drainage basin.

The selected model for this study was the Storm Water Management Model(SWMM) developed and main-
tained by the US Environmental Protection Agency(EPA). In particular, the Runoff Block for the surface dis-
charge and the Transport Block for the flow routing was used. The study basin is Youngdu basin, which is a typi-
cal developed urban drainage basin. The four rainfall events for the runoff and the two for the four NPS pollu-
tants(SS, BOD, COD and TN) were used for the calibration and the estimation of the model parameters.

This study peformed the calibration with regard to the peak discharge, the time to peak discharge, the volume
and the relative error for three items. It was shown that SWMM can successfully be used for the prediction of the
runoff and the NPS pollutants discharge.

The result of this study can be used as the basis for the analysis of the correlation between the runoff and the
NPS pollutants discharge, and the analysis of the mass balance with the monthly and annual NPS loads in an
urban drainage basin.
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A. Power-Linear

PSHED=QFACT(3)-torack (2-10)
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® ® PI131 @ 152.0| 0.329| 1.2 | 1.2
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ILLUDAS(The Illinois Urban Drainage Area
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7
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H 42 A7, AFAL, 884 422 (ILLUDAS, BRRL3} ujin)

AR | AME L ARY 2 AME 3 AV 4
fn] 1 2 1 2
NEEEE 6.260 2.190 3.730 2.330 2.190 3.790
’ff BRRL 6.770 — 3.89 2.330 - 3.93
; ILLUDAS| 7.10 — 4.05 2.260 - 4.78
SWMM | 6.310 1.975 3.773 2.310 2.071 4.483 g 7
4 | BRRL 0.075 0.146 0.041 0.009 0.112 0.042 0.0709
g ILLUDAS| 0.118 0.068 0.079 | -0.031 0.005 0.248 0.0812
2+ [ SWMM | 00079 | -0.1089 | 0.0014 | —0.0086 | -0.0858 | 0.1545
S IES 190 30 170 30 80 300
A7t SWMM 180 20 170 40 80 290
Ao) 9 =} -0.0556 | -0.500 0.000 0.250 0.000 | -0.0344 | —0.0578
PR VES 91.14 34.87 18.10 65.07
2 | BRRL 75.30 30.05 14.40 62.00
4 |ILLUDAS| 94.50 36.40 16.30 76.00.
A | SWMM 98.02 32.74 19.48 69.02 3 #
4 | BRRL | -0.2103 —0.1603 -0.2569 -0.0495 | —0.1693
;‘1 ILLUDAS| 0.0356 0.0420 -0.1104 0.1438 | 0.0278
2} | SWMM | 0.0701 -0.0650 0.0708 00572 | 0.0333
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E_E} m{ﬂﬁfﬁ% ILLUDAS’ SVVMM’ BRRL—)‘E AME 2 |91, 4. 16 27.5 780 2 CASE 2.
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U ILLUDAS®} SWMME Biw3 #Alst A&
A &84S wosidch. AuH o Ll
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4.2 FERUE(NPS) FRmRel B8 BT

4.21 BA KkH ‘e B8

TS BAMGES A WEERE Yol

%3 SWMM E 3ol FRkEN &S hYdste] o
Aok =3 EHHAEERS= FH(1991)9 &5FT
2§ o1d 27) MEmiggel WiE B BE
BE RS ARSI 709 Y MR FRS
E 4-35} 2o}
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Boll A MEE #EolH, KMt o3 KiE o
FRE B SR FRAMRS 38l Ao
a2 AEAMERY Ak BRAMKS 29 4
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PSL =PSCx PSF (4-1)
TF(t) =NPSF(t)+PSF (4-2)
TSL(t) =CONC(t) x TF(t) (4-3)
NPSL(t)=TSL(t)-PSL (4-4)

2A, A PSC &= AESTHIERMBE (ng/])
oli1 PSF& A#4#ifili@(CMS)e R o &5
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Fated PSL, & L3y L4 (g/sec) &
Tech o3 NPSEFi= Aj7ke] gl 4 9ol 23t
wiliE ez SWMMe 2j&t ’f;\}faf'nohh o710l
PSF& Hale] it TFE fd=rt. o] #fih
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g 4-29} Zo] RIHHH RN IR
R OPSLE Alshd &3 JRNlis i iiaR
NPSL & ¥d& 4 ot ojuf A8H PSF
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el oo, S ) Bk g s 99 dajol gl
sto] zb AjzhollMe) R gt fiiRE A4kt
of, Bdi s I8k EHE MRS Ut

= TSLit)
H
L)
2 NPSL(1)
3
\I. psL
TIME
8 42 gl el palek 4y
E 44 0794 72585 3 490n el e
PSC & PSL PSKF
@ %
SS {COD|BOD| TN | 71 %
wless (ng/1) | 127 [ 1331 91 17 | 279m%h
H3}8( g/sec) 9.9 110.3] 7.1 | 1.3 | 0.078cms

4.2.2 BF HE

ololl A A FEF ol R %Ayl 23k 24
& R Vg FL (buldup)ell Zhg w13k
atu], B BRES e asXIiel v}
o} o] §ubE HAEv] glel AR 1%

Sy 91 HRUEE st 2 1Yol dis) el
il 3 4-59) o
F 45 AW 1o} AR 29] §4n)
axn] [w&gAu] ssu | copu | BoDul [ TNMl ]
A2 LT 1.99 0.77 117 | 184 107 |

o7 A WS AN 27V AR 1o] i vl
of Sl Wi p5Hol A T A itk el

ulzjal gsivy, 53] SSoF TN#elAl 1 Fabss
B8 A8k Uepel, CODgel A vlma wl
PRIECZY 2 vhepubal Qo e o2 O AMEE
RTT Blgo . wejshs A BRG] don, 2
Aol A T AMYE A7 Y] R kAo s

Aestel A4S ekt AV 18 ik klUi
ol 71 745l sidall (CASE 1), AHE 2& &

(K] o 498 WED S Ucky Bk

t}(CASE 2). W3 gk s $%h 15442 vt
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o AL feFoll Aot mpRr AR RAEIER, R
SUIE, RBEATARGY 2ol HHSLEE
c}.

423 BE R

1B S5)

50
* “— SWMM BOD
1 EWMM TN
4o ® OBSERED BOO
[ + OBBERED TN
3
230
3|
o [
n 4
S20
|
[
10
0 ,
O 100 200 300 400 500 600 700 800 800
TIME (min)
500
—SWNM 38
- SWHM COO
4001 ® 0oBSERVED 33
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F
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2 |
7]
o
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¢ 100 200 300 400 500 600 700 800 800
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8
i
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0 100 200 300 400 500 600 700 800 900
TIME(min)

n
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0
0 100 200 300 400 500 600 700 800 000
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