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Estimation of Daily Sewage and Direct Runoff for the Combined Sewer System
of Gunja Experimental Drainage

AR S A< g B R A B S
Kim, Chung Soo / Han, Myoung Sun / Kim, Hyoung Seop

Abstract

A localized torrential rainfall and flash floods which are more frequently occurred by extraordinary
atmospheric phenomena and rising sea surface temperature require more hydrological data collecting
and analysis for small watershed. Urban watershed hydrological data monitoring system is needed
because of big flood potential damage and lack of urban watershed hydrological data. Therefore,
Urban Flood Disaster Management Research Center operates small experimental catchments(Sinnael,
Gunja, and Children’s Park) observing and analyzing hydrological data(rainfall, stage, and discharge).
In this study, the discharge of combined sewage for Gunja experimental drainage is analyzed with
weekly data and day of the week data. Through several analyses in analyzing the urban runoff
characteristics and managing the urban sewage system, direct runoff is calibrated and verified by the
estimated values of rainfall-runoff model(SWMM).

keywords : urban watershed, Gunja experimental drainage, discharge of combined sewage, direct
runoff, SWMM

5 §4 S5 A4 e neHth wA5 3

B 95 0 ATl BRI “EAFTLAN B EATAAD AL EAS fojel SEAY TS A /1%

AR FAL 948 FHA K9l AGUMETIANL MR, 24 e, ofdoltlEd METe)S S5t
. «

w WAL A7 EdTd FALATA AT

Corresponding Author, Researcher, Water Resources Research Division, KICT, 2311, Dachwa-Dong, Ilsanseo—Gu, Goyang—Si,
Gyeonggi-Do, 411-712, Republic of Korea
(e-mail: alska710@kict.re.kr)

wk P AT EdTY FALATE ATd
Researcher, Water Resources Research Division, KICT, 2311, Dachwa-Dong, Ilsanseo-Gu, Goyang-Si, Gyeonggi-Do, 411-712,
Republic of Korea

sxx FIANIEAT FAADTH 2YAT
Senior Researcher, Water Resources Research Division, KICT, 2311, Daehwa-Dong, Ilsanseo-Gu, Goyang-Si, Gyeonggi—Do,
411-712, Republic of Korea

424 Z39k 20094 3H 191



o

Kl

1 SWMM

S

Tl

ol o

Fsem™, Nix et dl

o

&l Otter Creek™} 1 A

o] A5l §ol
[e)

SWMM< o]-&

[e)

Fu.

(1991)

7R

.M

15

(SWMM)

o
el

QOOT)& A ST s

HEdo]l v& AXZ Uk &3,

ki3

=

5= e ]

(<]

bl 7%

°

(SWMM) L2 R2

[}

5 2

o]
o

T

qo=

5

a-

%

B
=

ba e,

3]

A
sshele] A

ar
=

<
T

5] =7
2

0]

5o} glof

AR

SIs7t w1zl o
o)

CEE
Aot A 4, EAISSH Hikel Q7Etel wek

2=

T
=

<)

o

olo

)
K
‘m.o
o

TH

G oA oA el A 7]

&

o}

=
T

713k o]

PAEE BuA A2En ol u

el

],
g0

HAl =5

Hol 1]

ﬂ__

=74,
BE
= A

A}l
=

£ ok 954 haolH
AHggoz

<
T

3

[

g]
178 %(43279 ¢/km?)7}F 7}

Ry

shel el vhe] 571

S

sol Al el oF 60%
o

[e)

= Aes, ggpdons

2 Ageel S

=
o

™, T2

km? o]t}

h=]

LN

=7

J

ks
=4

olt}. 1eut,

o Bk “EA
0558 A5

[e)

r

L.

I FAAGeR T

[ez]
=

Hj

FEEA Al

J

o
™

Fo.

il Al=g 2ol o

o
e, 4

=)
o ©°

o~
T

ol
He] 7] A TARI T ol A

o 7}

Alug

=2

-

1

0
ol FY WA, olsERA} F2 T

AEE 37 A

o
A1
A

A

Br
oF

™
=<
il

&

FAA B AAGATE oF 49%, =2 9 A
BEKAFSEHLE

[e]

R

o

192



0 100 200 300 400 500w
el

(@ : Rainfall, W : Discharge) Fig 2. Administrative District
Fig. 1. Hydrologic Stations

\ PRESFY

EmaEnan
8 Cuvaan
s4p.8990
Eqmwe‘aw
g
AR IMNY
248N
ommmqmmmn IIII'D_IA‘I.‘HI‘ITH‘I‘I“NI
Fig. 3. Land Use Fig. 4. Soil Type

« B4 HHnSF/SFHLENSI|=EI (2005)

Table 1. Rainfall Properties

Year 2005 2006 2007 2005 - 2007
Yearly Rainfall (mm) 1,535.0 1,219.5 1,039.0 1,264.5
Rainy Days 94/365 64/241 83/282 241/888
10 min. 135 18.0 14.0 18.0
30 min. 33.0 34.5 21.0 34.5
1 hr. 40.5 455 255 45.5
Maximum 2 hr. 65.0 54.5 27.0 65.0
Intensity 3 hr. 91.5 63.0 31.5 91.5
(mm) 6 hr. 141.0 91.0 53.0 141.0
12 hr. 202.5 1245 69.0 202.5
24 hr. 269.0 128.0 76.0 269.0
48 hr. 310.5 133.0 112.0 310.5
Zo] 2%z WA felwAe] o Tl =N A ARSI $9 Vel AWERsEe
A= om(Fig. 3 #Fx), 799 EYPFS FEE°] 1,2645 mmeol™ A sk 021 m/selth & o

HlauE] vk2 BYo] 99%E AkAlskaL lvk(Fig. 4 %) AARE 79§82 Table 19} 2t
(AANEH/A=AH e 7SR, 2006, HET S,

2007).
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(d) Fourth week, Oct. 2005

(d) Fourth week, Oct. 2006
Fig. 6. Weekly Data Analysis with Daily Sewage(Oct.)

Table 2. Daily Average Sewage by Weekly Data Analysis (Unit = m?/s)

Year/Month e First week Second week Third week Fourth week Dalléfevé:geéage
2005 10.435 13.512 11.821 25.293 8.94
2006 Sep. 11.458 14.538 14.596 - 13.53
2007 3.818 13.032 9.095 - 10.32
2005 11.771 10.609 10.726 10.645 8.28
2006 Oct. 16.349 16.639 14.111 19.545 15.70
2007 - - - - -
2005 10.571 9.823 8.711 9.302 7.28
2006 Nov. 18.564 22.040 18.456 18.779 19.69
2007 - - - - -
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Table 3. Daily Average Sewage by Day of the Week Data Analysis (Unit = m3/s)
tl?e aZVé)efk Mon. Tues. Wed. Thur. Fri. Sat. Sun. Dallgfevé:gegage
Daily 2005 9.471 10.569 10.538 10.246 11.234 11.404 11.284 10.68
Average | 2006 7.123 17.940 16.751 17.360 15.836 16.306 17.098 15.49
Sewage | 2007 7.848 8.044 8.161 15.219 7.927 7.900 6.940 8.86
o NHeED A Ao dldl wsks fEd equa oY
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A& AHRE HAFs7] 9ste] EPACA Adg =4 9] Manning AlFet 55 - 55 199 2WUAFE
o 2y SWMMS 4-&8titk. SWMM2 =Al - WIZHeE Atk s o AATHEHFTT, 2002). ©f
o] Aol o3k S AHdstr] flste] 1971d v 28l 57 wiZiRiE T4 o2 20051 9¢ 139} 2006
I EPAS] A9 o}g)] Metcalf & EddyAH7t 71s)d & W7 28Ye] g S AEe] gl AR o m
FoZA, Florida WE % WRE(Water Resources AT E FAE7] Y8l Fig. 9Fig. 1 3Fx)9 o)
Engincers)®] BEA70] o3l BARS SpAsd mES pRelddnh BAAT, F30d B2 29
o] gt FHE B 5 s 3= A K Huber B oJF ddgdstrd 2 AFFET Aol
and Dickinson, 1988). SWMM X.&& A< ufjol A Aol FAME 432 ®AkFig. 10, Table 5 %)
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Table 4. Rainfall Events for Estimation of the Direct Runoff

Day. Month. Year 13. Sept. 2005 27. Jul. 2006 28. Jul. 2006 22. Oct. 2006
Rainfall(mm) 395 166.0 89.5 155
Discharge(m?®/s) 19.76 120.83 71.39 20.42
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Table 5. Rainfall Events for the Direct Runoff Estimation
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