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Abstract

Oncheon basin which are located in Busan is divided into 43 basin on the basis of main pipe, constructed with Storm Water
Management Model (SWMM). Occurrence situation for Outflow and pollutant loads by long-term continuous rainfall is
examined for treatment district and river analysis point of Oncheon basin and a reduction vs effectiveness table for effective
CSOs managements is made for each of treatment districts according to each of managements. In case that treatment
equipment is located at the discharge point of CSO, treatment efficiency is analysed. It is supposed that treatment equipment
have an efficiency on the basis of a concentration and runoff discharge over acritical flow is discharged with it untreated and
treating runoff discharge with treatment equipment at each of runoff discharge points and treating it gathered at sewage
treatment plant (STP) through trunk sewer is compared for arelative treatment efficiency.

keywords : Non-point source, Sewage Treatment Plant (STP), Storm Water Management Model (SWMM), Treatment
efficiency, Treatment equipment
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Fig. 1. Satellite photograph of Oncheon stream basin.
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Table 1. Oncheon stresm sSituation

Main Main _ . Lengh Area Section
1 tributar 2 tributar
stream stream y y (km) (km2) Start End Confluence
Oncheon Suyeong Oncheon 1485 56.28 Geumjeong Dongnae Suyeong
stream river stream Guseo Allak river
Dongnae Suyeong Oncheon Dongnae 267 198 Geumjeong Geumjeong Oncheon
stream river stream stream ' ' Jangjeon Jangjeon stream
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Table 2. Rainfall event used in calibration and verification
Calibration of applied to rain event |
Start time End time Rainfall (mm) Duration (hr) Rainfal intensity (mm/hr)
2006-04-09 20:50 2006-04-11 18:20 99 455 22
2006-05-06 05:30 2006-05-06 19:20 137 13.8 9.9
2006-05-09 14:10 2006-05-10 12:30 56 22.3 25
2006-05-18 20:20 2006-05-19 22:00 78 257 3.0
2006-06-14 15:40 2006-06-15 01:50 105 10.2 10.3
2006-07-04 06:20 2006-07-05 03:30 49 21.2 23
2006-08-18 15:50 2006-08-19 21:10 73 29.3 25
2006-09-15 16:00 2006-09-16 07:00 78 15.0 52
Verification of applied to rain event |
Start time End time Rainfal (mm) Duration (hr) Rainfal intensity (mm/hr)
2004-12-04 10:00 2004-12-04 23:00 225 13 17
2005-05-05 17:00 2005-05-07 00:00 40 31 13
2005-09-05 17:00 2005-09-06 22:00 195.0 29.0 6.7
2006-07-10 04:40 2006-07-10 15:50 169 11.2 15.1
2004~2006'd A}ole] &AA G EAo]& W3let BA Computed vs observed objective function plot
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Fig. 2. The relationship between computed and observed data - calibration process.

SHEEE s A| w253 A28, 2009

250



g
=
=
]
g
o
o
0
o
T
ik}
to
jile]
AL
1>
p]
(@]
w
(e}
sl
n
oz
©
2
4
1
P
2.
o
2
£
i)
12
2
0>

271

A AANA 518 MAE WSk WAEs Re A
ot sl afe] A9 Abdel e Agd wiAEsE
Agst 519 At WS ARES AESG AHEE 2
2 0255 Yehiez HF =

7 388 9(03)5 T=Hohe
o] &g Aoz gl

ol

232. A A U A5

N o g gF FeREFe 09 RS 25
71 fstq EX ol HHE ZAIAG(urban)F HEA]Y
(rurd)oz EFstal 29E2 9 %3 (Buildup)@ &7 (Wash-

Table 3. SWMM data input for water quality simulation
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Water qualit Max. Buildup (kg/ha mg/L
Aty p (kg'ha) Buildup dependence | Half-saturation constant g
Urban Rural Urban Rural
BOD 16.6 5.2 Area 3 209.4 209
CoD 45.6 135 Area 3 270.0 27.0
TN 6.4 2.7 Area 3 244 24
TP 0.4 0.1 Area 3 51 0.5
SS 71.6 133.8 Area 3 471.7 471.7
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Fig. 4. Comparison of computed and observed data.
Table 4. Characterigtic analysis table for long-term continuous rainfall
Y ear Month 1 2 3 4 5 6 7 8 9 10 11 12 Total
2000 Rainfall (mm) 17.5 0.0 475 63.5 68.0 930 | 3115 | 326.0 | 160.0 | 40.0 75.0 25 | 12045
Wet day (day) 8.0 0.0 6.0 10.0 7.0 12.0 10.0 11.0 12.0 5.0 5.0 2.0 88.0
2001 Rainfall (mm) 64.5 58.0 6.0 425 52.5 264.0 | 2415 | 1325 67.0 138.5 125 320 | 11115
Wet day (day) 7.0 6.0 5.0 40 7.0 9.0 10.0 6.0 8.0 6.0 4.0 7.0 79.0
2002 Rainfall (mm) 84.5 13.0 | 117.0 | 3855 | 1220 | 76.0 | 3045 | 6335 | 98.0 935 185 795 | 20255
Wet day (day) 7.0 40 7.0 6.0 11.0 8.0 12.0 13.0 4.0 7.0 4.0 7.0 90.0
2003 Rainfall (mm) 235 51.0 780 | 232.0 | 4185 | 354.0 | 656.5 | 2775 | 159.0 25 58.5 14.0 | 2325.0
Wet day (day) 5.0 40 8.0 14.0 10.0 7.0 19.0 13.0 10.0 3.0 13.0 20 108.0
2004 Rainfall (mm) 1.0 775 430 | 2145 | 2105 | 1895 | 635 | 249.0 | 2305 | 145 320 26.0 | 13565
Wet day (day) 20 4.0 6.0 7.0 14.0 9.0 8.0 12.0 12.0 2.0 6.0 4.0 86.0
2005 Rainfall (mm) 155 365 | 1280 | 1185 | 168.0 | 145.0 | 3140 | 2105 | 1755 | 22.0 305 3.0 |1367.0
Wet day (day) 5.0 8.0 10.0 7.0 7.0 8.0 14.0 11.0 9.0 5.0 3.0 1.0 88.0
2006 Rainfall (mm) 24.0 35.0 245 | 166.0 | 259.0 | 175.0 | 591.0 | 675 | 133.0 | 13.0 305 75 |1526.0
Wet day (day) 3.0 8.0 4.0 11.0 11.0 11.0 19.0 6.0 11.0 3.0 6.0 4.0 97.0
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Fig. 5. Treatment district & river analysis point for Oncheon.
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Table 5. Annua load per unit area CSO outflow & pollutant loads in Sumin treatment district

[langleon Subway)

) Per unit area occurrence of pollutant loads (kg/ha)
Year Per unit area CSO outflow (mm)
BOD COD TN TP SS
2000 826.5 268.07 47341 88.68 7.15 1052.08
2001 767.1 237.21 468.01 84.86 6.39 993.02
2002 1478.1 342.35 639.96 122.73 9.37 1350.67
2003 1676.6 388.98 642.73 128.47 10.71 1370.57
2004 937.8 309.76 554.89 101.56 8.30 1209.52
2005 962.1 265.75 494.64 92.30 7.14 1080.95
2006 1076.6 304.27 508.99 97.90 8.33 1072.84
Table 6. Annua load per unit area CSO outflow & pollutant loads in Jangjeon trestment district
) Per unit area occurrence of pollutant loads (kg/ha)
Year Per unit area CSO outflow (mm)
BOD COD TN TP SS

2000 512.2 108.17 169.47 31.42 3.05 786.91
2001 4834 102.10 165.78 30.67 291 784.96
2002 757.1 144.07 240.35 44.55 4.00 1168.41
2003 778.9 164.25 263.67 48.97 451 1354.66
2004 537.7 125.12 200.27 35.85 349 947.41
2005 563.7 114.30 189.25 34.28 321 914.05
2006 605.6 123.17 188.26 36.80 348 906.65
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Table 7. Monthly load per unit area CSO outflow & pollutant loads in Sumin treatment district

. Per unit area occurrence of pollutant loads (kg/ha)
Month Per unit area CSO outflow (mm)
BOD COD TN TP SS

January 16.7 11.35 21.61 3.50 0.31 45.71
February 215 11.94 22.56 3.74 0.32 48.26
March 37.7 23.83 4443 7.10 0.64 93.64
April 125.2 31.02 59.70 11.77 0.86 127.54
May 131.1 38.55 59.20 12.04 1.02 131.40
June 1324 33.11 64.21 11.94 0.92 135.56
July 271.6 49.99 78.94 18.14 141 172.25
August 201.3 41.83 77.87 15.16 114 165.67
September 101.9 23.46 43.25 8.60 0.62 96.86
October 28.7 14.61 26.16 4.27 0.38 56.54
November 171 15.57 26.43 3.78 0.40 56.07
December 123 7.08 16.03 2.32 0.19 31.87

Table 8. Monthly |

oad per unit area CSO outflow & pollutant loads in Jangjeon treatment district

Per unit area occurrence of pollutant loads (kg/ha)

Month Per unit area CSO outflow (mm)
BOD COD TN TP SS

January 5.9 373 5.40 0.82 0.10 23.25
February 75 421 6.34 0.93 0.11 28.42
March 15.7 7.87 11.53 1.78 0.21 49.44
April 65.9 13.70 22.68 4.18 0.38 111.82
May 66.5 15.31 24.01 443 0.42 119.99
June 67.7 14.97 24.07 438 0.42 120.63
July 142.6 22.92 38.42 7.63 0.65 199.35
August 130.7 19.00 32.01 6.60 0.56 151.35
September 65.9 1151 19.26 3.72 0.33 96.75
October 175 5.23 8.05 1.32 0.14 35.54
November 14.6 4.80 6.71 113 0.13 26.61
December 5.0 2.63 3.96 0.58 0.07 17.30
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Table 9. Annua load per unit area CSO outflow & pollutant loads in river analysis point-1

Per unit area occurrence of pollutant loads (kg/ha)

Y ear Per unit area CSO outfall (mm)
BOD COD TN TP SS

2000 4995.8 104.0 161.1 29.8 29 782.0
2001 4708.8 98.7 157.7 29.0 28 775.9
2002 7350.0 139.1 230.8 422 39 1170.5
2003 7504.8 158.2 254.5 46.6 43 1358.8
2004 5220.2 120.1 190.2 34.0 3.4 949.1
2005 5491.1 110.9 181.2 326 31 910.8
2006 5891.0 118.7 180.8 35.1 34 906.0

Table 10. Annua load per unit area CSO outflow & pollutant loads in river analysis point-3

Per unit area occurrence of pollutant loads (kg/ha)

Y ear Per unit area CSO outfall (mm)
BOD COD TN TP SS

2000 5805.0 176.5 294.4 53.0 47 929.2
2001 5405.6 163.2 296.5 52.1 4.4 934.7
2002 9920.6 2335 408.2 76.6 6.3 1304.2
2003 10871.8 260.5 4175 82.8 7.1 1388.3
2004 6416.8 2054 347.2 62.7 55 1118.8
2005 6667.1 179.6 316.1 57.3 4.8 1026.5
2006 7383.3 200.3 310.4 60.4 55 990.2

775913588 kgha, Point-3& BOD 163.2~260.5 kgha,
COD 294.4~417.5 kglha, TN 52.1~82.8 kgha, TP 4.4~7.1

kg/ha, SS 929.2~1388.3 kg/had] W 9S Holil 3]

. AA

7 A YA point-1& EAIA Yol LA ponit-39]
H3 coREF 2 LFFF] 42 Ao BYHIYT

3.1.2.2.
A #4A
= B

w
N
=3
ik}
o
e

bl
(@]
n
o
e
o
0|I
o
HI
=

719 12¢ o}
Hae X8 |22 uedsh et
AfEHo FAH= &9 W3Y H
Ao2M AZEHRE AESAY. A
HAG HAd FHFFS 10%, 20%,

489 vyl WA 3

gk Table 139 2. A4
2 A8l BY B9 FS 5
ET % A& e gw

30%4 AZAIA Rt

=

o
oL HJE J'l}l

9 Fest 9% 2

o

_,d
¥

a4 A 597 AgadE 243 :

i 0d9e AYste =uY 28 {EY @A ASS
= A BEsteE gEH PR Y FoR o
= AFBA A AR HLL 2EsE Aotk AA 9
A7 Hled 2P AF FFAA AF FdT Rt
T2 d43E9onz vy AFRFAAN 2 27 B &
o] Z+ &2f99 AF wgolEtn JFPste sk

AESY

Table 11. Monthly load per unit area CSO outflow & pollutant loads in river anadysis point-1

Per unit area occurrence of pollutant loads (kg/ha)

Month Per unit area CSO outflow (mm)
BOD COD TN TP SS
January 56.7 36 49 0.7 0.1 227
February 713 40 5.9 0.9 0.1 28.0
March 150.3 7.4 10.6 16 0.2 48.3
April 639.9 13.2 21.6 40 0.4 1114
May 642.9 14.7 23.3 42 0.4 1211
June 655.2 14.6 23.0 42 0.4 120.7
July 13814 22.2 374 7.3 0.6 199.9
August 1277.4 185 30.8 6.3 05 1514
September 642.8 11.2 18.7 36 0.3 97.8
October 169.9 5.0 75 12 0.1 35.0
November 143.9 4.6 6.2 11 0.1 25.9
December 485 25 37 05 0.1 16.9
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Table 12. Monthly load per unit area CSO outflow & pollutant loads in river analysis point-3

) Per unit area occurrence of pollutant loads (kg/ha)

Month Per unit area CSO outflow (mm)
BOD COD TN TP SS
January 100.1 6.9 11.6 18 0.2 339
February 128.8 75 12.7 21 0.2 39.1
March 2343 145 24.1 38 0.4 70.9
April 845.7 215 38.4 7.3 0.6 1255
May 870.1 24.8 39.5 1.7 0.7 1324
June 879.7 23.8 40.3 75 0.6 131.6
July 1861.5 35.2 57.2 12.1 10 193.7
August 14434 29.4 50.4 9.9 0.8 160.9
September 726.2 16.8 29.9 5.7 04 101.4
October 198.6 8.9 15.3 24 0.2 46.5
November 131.4 8.8 135 20 0.2 384
December 75.9 4.6 85 12 0.1 24.5

Table 13. Maximum buildup for

each pollutant applied to scenario

Max. Buildup (kg/ha)
:Xjﬁ; Present 10% Reduce 20% Reduce 30% Reduce
Urban Rural Urban Rural Urban Rural Urban Rural
BOD 16.6 52 14.94 468 13.28 4.16 11.62 3.64
COoD 45.6 135 41.04 12.15 36.48 10.8 31.92 9.45
TN 6.4 2.7 5.76 243 5.12 2.16 4.48 1.89
TP 0.4 0.1 0.36 0.09 0.32 0.08 0.28 0.07
SS 71.6 133.8 64.44 120.42 57.28 107.04 50.12 93.66
Table 14. Intercepting ratio for subbasin applied to scenario
Day Intercepting | Intercepting | Intercepting Day Intercepting | Intercepting | Intercepting
Subbasin average ratio ratio ratio Subbasin average ratio ratio ratio
sewage (Present) (2Q) (3Q) sewage (Present) (2Q) (3Q)
subl 0.015 0.026 0.048 0.072 sub22 0.031 0.055 0.101 0.152
sub2 0.019 0.035 0.064 0.096 sub23 0.026 0.047 0.086 0.130
sub20 0.026 0.047 0.086 0.129 sub4l 0.104 0.187 0.344 0.516
sub21 0.022 0.040 0.073 0.110 sub42 0.029 0.052 0.096 0.144
Table 15. Simulation scenario using long-term rainfal Table 16. Reduction efficiency of Sumin treatment district
Application method 10Q 20 30 depending on scenario
0% Scenariol Scenario5 Scenario9 Reduction efficiency Intercepting ratio
10% Scenario2 Scenario6 | Scenariol0 (%) 1Q 2Q 3Q
20% Scenario3 Scenario? Scenarioll 0 0.00 38.99 60.17
30% Scenario4 Scenario8 Scenariol2 ZIS;?S; 10 6.90 44.16 64.01
(Q : Peak hourly flow) ratio 20 13.92 54.55 67.90
%,
322. 28 2ot AKHIBO I3 KZED " o e e
3221, MEl27Y Auvz(o WE XMZEot
1) EXE[ETe Auz|eY NMzsat 2) EF1AEIETe AvzleY Nzsat
Table 16, Fig. 62 FRAZETY FAFE AA | df Table 17, Fig. 7& FF1AZETY T2 FE AA
o e AZEFE e el 2713 vags g B AZEHAE vehla el 2713 S vads
o 50%¢ AZE YERE 23 - 209 29 10% 9 50%¢ ARS YElE 22 AF 209 9% 30%
Al ASola Ay 308 LEF 30% #Aa Al HY Fal Aeola A 308t LEF 30% #AE Al HY
71.65%°] AZEHF e AR YEyt 64.21%2 AZEH7t e Aoz UEsth
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Fig. 6. Reduction efficiency graph of Sumin treatment district
depending on scenario.

Table 17. Reduction efficiency of Bukokl treatment district
depending on scenario

Reduction efficiency Intercepting ratio
(%) 1Q 2Q 3Q
pollutant 0 0.00 3277 52.09
reduction 10 5.86 3752 55.94
ratio 20 12.13 42.58 60.03
(%) 30 18.71 47.83 64.21

efficiency (%)
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Fig. 7. Reduction effect graph of Bukokl treatment district
depending on scenario.
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Table 18. Reduction efficiency of river analysis point-1 de-
pending on scenario

Reduction efficiency Intercepting ratio
(%) 1Q 2Q 3Q
Pollutant 0 0.00 2478 3952
reduction 10 3.25 27.49 41.79
ratio 20 6.71 30.34 4415
(%) 30 10.60 33.55 46.80
a5
g a0
T35
=
5 30
% 25
c
2 20
€
% 15
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Fig. 8. Reduce efficiency graph of river anaysis point-1
depending on scenario.

Table 19. Reduction efficiency of river analysis point-3
depending on scenario

Reduction efficiency Intercepting ratio
(%) 1Q 2Q 30
pollutant 0 0.00 31.70 50.61
reduction 10 420 35.10 53.38
ratio 20 8.70 38.73 56.32
(%) 30 13,52 42.60 59.43
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Fig. 9. Reduction efficiency graph of river analysis point-3

depending on scenario.
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Fig. 10. Trestment efficiency applied to simulation - assumed value.
Table 20. Management scenario in consideration of treatment facilities
Application method Intercepted flow Treated at local facility at STP
Scenariol 1.0Q X Primary settling
Scenario? 1.0Q O Primary settling
Scenario3 15Q X Integrated treatment
Scenario4 2.0Q X Integrated treatment
Scenariob 15Q X Integrated treatment
Scenario6 3.0Q X Integrated treatment

(Q : Peak hourly flow)

Primary settling ; Intercepted flows at local outlet are integrated in STP but are discharged after going through 1st depositing basin.
Integrated treatment ; Intercepted flows at local outlet are integrated in storage in STP and are treated at specific efficiency and then discharge.

Table 21. Smulation results based on management scenario

Application method FLOW (m°) BOD (kg) COD (kg) TN (kg) TP (kg) SS (kg)
Scenario 1 39127170 1238560 2003760 384290 34190 6011760
Scenario 2 39127170 970980 1495630 375390 33990 2235940
Scenario 3 41355700 1333800 2033090 442180 41350 5506600
Scenario 4 39261120 1226320 1863050 418300 39370 4827240
Scenario 5 36795320 1090110 1676080 382170 35540 4228690
Scenario 6 34299780 997740 1535590 354080 33040 3743230
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Fig. 11. An efficiency according to treatment facilities operation plan.
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Fig. 13. Removal efficiency for loca outfals for SS.
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Fig. 13. Removad efficiency for locd outfdls for SS (continued).

Augl el AT 7+ ETEE AYAES A&

g Agg L2 ETHEE AHES STHAIA AY A
42 FF Adste B ]Urr11£3 4, 5% Ha A ¢
2 AFaWt e A2 AN AT BE EF
o AAEE Fe A2 1°“’@°]Ei 7V &gl =

< ETE A4ste Aol st

AZae A<l H]J.L‘g 98 ETY ARgwe
Natgom ZAF AYAL BHTE F ssol AE A
Zadz oA vag AAsag. 4 B7E AZE
st Age8 AZEHe Fg 129 gom P31 AR
T AR AYET AUFeE 52 ARIHE JE
329 AR MG e AZESE delth A
Aol FE AFEF JFHE AE FA&7] A& A
AHQ AZaF oo Fg. 139 ARET W ARaI
s 27t 29% Zezm ddH

21A §99 F2 EFES FHoz dRIE F5F
I AYFLZ FYHE AT BT SWMMEF S
T2t RUEHY A" 20069 1570 Z-AMEE 52
A5 9 FARARE o859 AP 2 ASS AITFo=
AN By F5& AFIAT

23R f9e FYEr BASH 9 ARaHE BAS
7l 98 71E A7E st 549 A RrTE 2dsy
A NedE AES] 8 34
2 EFste Al 99 2T 2 24F
Rag g AL AR Csool W@ wwerd
AZaHE AEI}7] g3 299 B2 AZ8¥E =7}
9 AHIYrAEE AFHse 3]
AT 9 2119 /A

7t7te) At ool Yt
28 AREHE st FEE et tis A
2E%E ARSAL $AYE QA g B ATEH

ol &3 AFETE F FAANFE AU EH L9H
2o W AZEH BAES AHAt 2 E7E A
AN @ APAG 2A A A EdE BAsa 3

¢

]
ol

o ™

e,

l
o,
2
o d
N,
P
fru
td
10
M o
2
oo
o)

lﬁol'
%

‘)‘J_:‘
m>4 ACH

]

b

J

r_>.i ook Mz mu
-
NE,
_0|L
R0
X
e
1o
y
i
o

o

ooy m[ru

AB AdAAE w7 e
Bol Augoz f99 K%L 9T A

JAA AR B AER
HAAGA R AH AFFESE AA el WAAT AF

Al FRst a9 e e 3
2 AzFosn agH9l

el U@ Bu
pore AMsta &

o‘I r_y_,

T pul "5_‘
479 GuA8e deoz o@d Ba AYUE 27

2 APAE G

H AR AU e 74

sto A49 &4 E-T“ﬁ/ AP ETE AHaH £A4%E+= CO

_,]&

1491 Belo] 9lo] BE M5 4B/ B Aol

SR B E AT A2 5B 1QAAT 23 AR E
4593 oiAe U AIAE 8T LA A8

ool ®

~7w

FROL et B ATANE AW 1ge

2 35 A A &Fel e aE oA &

I A" AZe] AgdAnka 7P Aolr] W Ay
Hg 271 Al AZadE i FgEstEdon B $
Atk WA AR uE S/ BAENA AZEHI A

JehA e Aelgvte) A
fHE

s 13k A2t AR

E 3
[s)
ZolAE WRSY cgRAFL 44T AL B

o] gFHET

A A Hel g el A
7o AR £7 BAY A0S 4

g5
SO AT, HAR BTE SHEAT AonE ¥

=1, Z4d, A,

L
to
i
of
o
NS
N
N
&
1o

\=]
ET 9 B SAEAE 3% m7 24 AYAA
2 A% 4% FL AE2 289 + A
HAAGAE TesE 49 BT AYALL T 7
9 87 A9 AR 4 ETEVEH §¥e 2L §
@ AMelN Al 492 44T & ok E7E A

in

28

25

24 A

Interception ratio

Efficiency(%)

22

20 4

Load reduction ratio(%)

Fig. 14. Equivaent reduction efficiency curve based on

scenario in Sumin.

Journal of Korean Society on Water Quality, Vol. 25, No. 2, 2009



AR - YT - ZEE

A RS A7WEY WE TEHEES B3 #EE 5 9
I AFE ALY RS AYae&s sty HHe
ARu gl WS AES JMssith @A x-HE]go] CSO

2AFEA 49 ol ohinz A gl Ad s
2% 2 WEE YT Gast Rod o8 4 o
d BAY 9 ARY ADNL &

of i
szuozlozm{o
mghmﬂ'lgmﬂn\l
B

TR S O S )
ox
o

B AT 20079E $AAGHFIEATAHN A A
2 2AW FRY A5VA ARG

"o Aoz +A9LEU,

ZYPHFRGY FEFEFAFATL2(007). F2 HF
% 9= FrjEEy g X‘]%"ﬂ%’, AT

AN W2
lq] kA

Fe pod B AT *4}“’ E,
2 PERINEE

2 3%(2002). SWMME ] &3t E%%‘%‘—i
od F4. HASY =7, AU

vl 4 (2003). EAFG MY 27140 I3 HHLE R
S Ao @G AT AT =E
FAFAA)(2007). 2FHFH EFIHAIAY

O FH(2004). EA]RE ARG Y JEHE X F(H H F
& oA, FFC04-01, 7%
A TFALY o

ol EH, ZEH 5(1997). =A =

o MIZE BN, gxaP s =2F, 30(1), pp. 83-93.

o,
N
=

ol

iz
K
off
1
b
>
ofot
&
EY

2xHN sIRSaH eS| K| ®25A HM25, 2009

A+ F(2004). XP-SWMME 0] &3 TAIS fFoollA 9 /&
e B AT AAS =g, WAoot

HA&(1994). F - &FAY FAHYE A BV HAL
dd 2d Ad A =g, dEHer 4.

AAE, AFN(2002). HFLAD FEALS AT 5
E dEdeh

24 5(2006). HIF o @ dHAE] YRHE

Engman, E. T. (1986). Roughness Coefficients for Routing
Surface Runoff. Journal of Irrigation and Drainage Engin-
eering, ASCE, 1(1), pp. 39-53.

Horton, R. E. (1933). The Role of Infiltration in the Hydro-
logic Cycle. Transactions American Geophysical Union, 14,
pp. 446-460.

Huber, W. C. (2001). New Option for Overland Flow Routing
in SWMM. Urban Drainage Modeling(Proceedings of the
Specidty Symposium of the World Water and Environ-
mental Resources Conference). Environmental and Water
Resources Institute, Orlando, FL.

Huber, W. C. (2006). Use of EPA SWMM5 for Generation of
BMP Effluent EMC Distribution. Proceedings of Second
BMP Technology Symposium, EWRI World Water and
Environmental Resources Congress, May 2006, Omaha,
American Society of Civil Engineers, Reston, VA, CD-ROM.

Lager, J. A., Smith, W. G., Lynard, W. G, Finn, R. F., and
Finnemore, E. J. (1977). Urban Stormwater Management and
Technology: Update and User's Guide. EPA-600/8-77-014
(NTIS PB-275264). Environmental Protection Agency,
Cincinnati, OH.

Ovbiebo, T. and She, N. (1995). Urban runoff quality and
quantity modeling in a subbasin of the Duwamish River
using XP-SWMM. In Proceedings of the Watershed Mana-
gement Symposium, pp. 320-329.

Tsihrintzis, V., Hamid, R., and Fuentes, H. (1995). Calibration
and verification of watershed quality model SWMM in
sub-tropical urban areas. Proceedings of the 1st International
Conference on Water Resources, Part 1 (of 2), ASCE, pp.
373-377.

Warwick, J. J. and Tadepali, P. (1991). Efficacy of SWMM
application. Journal of Water Resources Planning and Mana-
gement, 117(3), pp. 352-366.

Jo



