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Estimation for Watershed pollutant loading with SWMM
A A E - & E AT
Jeon, Ji Hong * Yoon, Chun Gyeong

Abstract

This study estimated average yearly watershed pollutant loading by using SWMM(Storm
Water Management Model) which is one of the nonpoint source quality models. Two sites
were measured discharge and water quality at dry period and wet period. The rainfall data
is used from 1989 to 1998. During a decade, the average year watershed pollutant loading,
which is 88, BODs, TN, TP, were 2.39E+06kg, 292E+0%kg, 2.53E+05, 2.661+04dkg
respectively. During dry period, $S, BODs, I'N, TP loadings were 1.89E+0bkg, 1.17H+00kg,
1.04E+05kg, 1.11E+0dkg, and during wet period 1.89E+05kg, 1.17E+05kg, 1.04E+00kg,
1.11E+D4kg respectively so wet period loadings are more than dry day loadings.

A48 9988 YAAE FIddA FEHE 2GR EE A FYste ol TLI
o FEolA FEHE LEPsES AAE SHde A 499l JE PR modeling
of 9% Woz YEs Utk A felvee] 3¢ FHcdAe 2@FadF A Lo
A4 dasiel o edRaFe FA%n Jdv dAoH

A9 o wye HAPBYNY HEA LHE dad HA HA8E £ doy FHEAH
e Ade JIRoR 3V Wi Axd cuFetFe] WEE AL 4+ glew T A
AolX e o] Hgo] oyt

]
vHA o] modelingel €% 29 & .
AR 4 g B8] A$A AFREC % o9Egde Fy FAGH2R g B
A3 9y Wl A$A LdEde] Age 4A W} 4 vk AR E kAR AT o
He 9g2s FERFdE SWMM, STORM, HSPF, CREAMS, ILLUDAS% ©] AR§E oA
skz HolE USGS, AGNPS, SWRRB%©] AM45 D“:Jrl
E dFdae odR2s 228 ¥ shtel SWMM(Sterm Water Management Model) =2
/g ol&sted HA 10d B U Rl LAFIHFS FHI}IIA

_l_"
o
X
ot
il
..,'0
Y
ol
[
=
e
e
o
._G_IIJ
a1l
)
IIO
2
o
3,
Ly
N
)
0
il
Moo
)

L

1

JI

19993 5 3T e Fes dtedds =23 (1999d 10Y 169)

689



o Ag 2 U

1 AT e

2 A7 A TE §74 126 "40°-127 °, 29 37 “00-37 15 Y3 oo 494

A B Z 3km, AL HH T0kmRA A 9xstn gou FATANC D BT B4
Fd, shE®E, QAW vEsE Few eAd Aote 5 1% 137 7" 24 K5z

@2 17368hacl v, F9 F4do B4 vt =ZA 472 Frgen ofF oA HE

dted & 19708 2 F <o Wrden Fig 13 gt

22 % 2 454

BN FH 2R 250 o]Ro) Fow AN F£E FHL 1-4A 3t A F o] FolF )
Standard Methodse] ©]3led SS, BODs, TN, TP7} £21o] o] A}, [[-2, D-4x]Ho]Ae
Al #ASAY olFdFon FHL FAMAA ol ZAEYT O-1, M-1XBJA=
B FEZAN B9A] FAEA0] Fo| o|Fojyen FFLe £YpEd il 158w}
R g o] H

@ sireamflow-gaging station
and water-guality sampling
site

Fig. 1 Location of study watershed and data—collection sites
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Hv) A fd B 155, 294 53 2L 23 oFFHh PHv|A N-14% 2 8§,
BODs, TN, TP 9 ¥ 5+ 22 1621, 7.21, 894, 0.470mg/L oy W-1A2& Zhzb 853,
954, 562, 021mg/L th 1999 49 9d7 1999d 59 3¢ -4l ¢4 +4& dAske
o oldle] Z¢#we zhzh 373, 585mmyth F AFA £ E4BIAE RE D-1#F 9] 55,
BODs, TN, TP %% Wal:= Z7b 15-244mg/L, 3-29.6me/L, 7.6-16.1mg/L, 0.3-1.6mg/L %
o M-19 A% 27 4-409mg/L, 1.5-22.8mg/L, 3.1-7.8mg/L, 0.1-1.1mg/LAT}

233 frod QA

2R FH99, Avd AAEE 88379 DEMALRE IDRISI version2.0-& ©]-&3t4
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Table 2. Subcatchment input parameter
subcatchment| chanel |subcatchment]| arca ground channel |impervious area%
number |length(m)| width (m) (ha) |slope (mvm)|slope (m/m)| percent{%)

I-1 750 1282 62 0.0664 0.0164 8.3

1-2 1000 1831 171 0.1294 0.0181 435

-3 2050 3958 495 0.0784 0.0087 23‘81

1-4 2600 45290 472 0.1210 0.0131 28.8)

1-5 4000 5412 1230 0.8687 0.0049 249

n-1 6250 12067, 1219 0.1329 0.0144 ‘20.?

a-2 2000 3747 205 0.0878) 0.0120 26.8

o-3 2000 3702 367 0.1235 0.0129 2.3

-4 1050 1946 333 0.0568 0.0060 23.7

o-5 3500 5766 694 0.0231 0.0114 19.0

o-6 1000 1925 237 0.0621 0.0143 229

m-1 10000 17254) 1391 0.1211 0.0202 14.4

m-2 5500 10986| 3583 0.0617 0.0110 18.0

m-3 2250 4308 818 0.0604 0.0162 15 l

V-1 1750 2406/ 413 0.0313 0.0IOZ 126

V-2 1000 1627 252 0.0282 0.0101 278

V-3 1500 2057 615 0.0147 0.0082 7

V-4 1500 2077296 0.0192 0.0148 Ik

V-5 7000 10671] 2355  0.0469 00134 220
234 BA o) gH54F
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Table 3. Designawed arca for livestock production per head (unit: m-)

dairy cow poultry cow (area per head) swine
(per head) 30 head | 50 head | 70 head | 90 head |(per 100 head)
8.95 10.74 1872 17.4 17.12 4275)

Table 4. Subcatchment land use classification (unit: ha)

subcatchment| forest | paddy | upland| residential ! livestock total
T-1 30 30 2 0.0128 62
1-2 62 29 80 0.105 171
I-3 74 301 119 0.7832 495
1-4 142, 183 5 137 45284 472
1-5 244 506 145 330 4,7391 1230
-1 788 174 244] 13.491 1219
n-2 45 105 55‘ 0.2848 205!

| O-3 203 129 31 3.8545 367
-4 121 94 25 92 0.6869 333
-5 298 259 136 1.1697 694
-6 29 146 61 1.2958 237
-1 639 545 201 6.3334 1391
m-2 1332 1464 140 622, 25.087 3583
m-3 131 321 230 129 1.2275 313
V-1 18 265 27 101 2.4849 413
V-2 10 126 23 93 0.2956 252
V-3 12 460 142 0.8352 615
V-4 262 2 3l 0.9608 296
V-5 410 1649 286 LT 9887 3096

24 58 HE

M-1, M- A<M 459 497 599 294 #%, +2A2E ol &ile] Zzte] 2 &4
d wE Exel&d¥ v WHF AT AAsd o e Umx afdd FeAATY
1989 1golA 19989 12974A] 1007 10mmol 4] A47-¢ HolHE Adste] 244 o
drstge AASAh A $3Y 4% 2Feic 2aE +dS AEAA WA o@R
e AARen G7)d 294 2EReg Ui 9 fYgeaRy fUHe odRey

& AASE.
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1989 ol A 1989 7kA] tharfr oA FYUEE L dRSEHE Table 59 7ok Table 50 A]
B 1097 KA S 952-2040mm, SS s 1.778+06 -3.50E+06kg, BODS 58} ak-e-
2.31E+05-3.94E+08kg, TN  H3lze 1L99E+05  -345E+08kg, TP  Fahake
2.10E+04-3.07E+04dkgel o HHE A= 22 1350mm, 2.39E+06kg, 2.92E+05kg, 2.53E+05kg,
2.66E+04kge] 2 th.

692



Table 6914 2
_.17\]2-10]]/\1 7}E

A8

T

=N
—

< e

Table 5. yearly pollutant loadings estimated hy SWMM

Svear |rainfalllmm)|Flow (m3)| S5 (kg) |BCD (kg)| TN (kg)
1989 1.22E+03| 1.17E+08| 249E+06] 3.08E+05 2.71E+05
1990 2.04E+03] 1.93E+08 3.50E+06| 3.94E+05 3.45E+05
1991 1.32E+03| 1.11E+08! 2.04E+06| 2.76E+05 2.45E+05
1992 LA3E+03] S5.14E+07) 1.77E+06] 231E+05 1.99E+05
1993 1.16E+03| 1.00E+08 230E+06| 2.92E+05 2.52E+05
1994 LOSE+Q3] 5.25E+(Q7] 1.83E+06| 2.31E+05 2.02E+05
1995 1.65E+03| 153E+08] 2.76E+06] 341E+05 2Z.97E+05
1996 952E+02] 4.94E+07! 192E+06, 2.37E+05| 2.04E+0H
1897 1.39E+03| 9.93E+Q7) 2.62E+06] 3.04E+05 Z2.59E+05
1998 161E+03] 1.10E+08 261E+06, 3.05E+05| 2.60E+05
| avcrage 1.35E+03! 1.04E+08| 2.39E+06] 292E+05 2.53E+05

TP (kg) |
2.85E+04!
3.65E+04
2.57B+(4!
2.10E+04
2.69E-04
2.0BE+04
3.07E+04
2.16E+04
2.74E+04
2.73E+04
2.66E+04

Table 6. Subcatchment average vearly pollutant loadings

subcatchment

I-1

SS (kg) |BOD (kg)
8.46E+03

4.53E+02

TN (kg) | TP (kg)
4.27E+02) 4.421E+01

1

4.50E+04

1.85E+03

1.98E+03] 1.95E+02

6.74E+04

5.39E+03

5.26E+03 547L+02

|
Eeive aicv]

9.34E+04

1.38E+04|

1.24E+04 1.33E+03

2.20E+05

1.94E+04

L83E+04| 1.92E+03

2.87E+05

3.62E+04

3.2115+04] 3.481:+03

3.30E+04

3.87E+03

2. 74E+03| 2.13E-+02

3.32E+04

7.15E+03

B8.57TE+03 TACE+02

|

6.55E+04

3.98E+03

3.87E+03 4.01E+02

1.18E+05

7.20E+03

6.90E+03 7.24E+02

!

2.83E+04

4.54E+03

4.18E+03|  4.44E+02

-

2.18E~+03)

3.36E+04

2.20E+04] 2.04E+03

3.66E+05

7.21E+04

1.37E+05

L.93E+04

6.508+04] 6.99E+03
1.73E+04] 1,87E+03

4.55E+04

7.99E+03

7.33E+03  7.79E+02

3.31E+04

2.64E+03

2.74E+03]  2.74E+02

[

5.10E+04

6.23E+03

6.12E+03  6.34E+02

1.73E+04

3.36E+03

3.12E+03_ 3.38E+02
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Table 7. Comparision wet period vs dry period pollutant loading

wet period

5SS (kg)
9.55E+(07

BOD (kg)
2.36E+06

TN (kg)
2.86E+05

TP (kg)
2.47TE+0D

dry period

1.89E+05

117E+05

1.04E+05

1.11E+04
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oA a9 923 E3EEE F e SWMM(Storm Water Management
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