Journal of Korean Society of Water and Wastewater
Vol.24, No.6, pp.691-701, December, 2010

ASta 25t X|

24 63, pp.691-701, 128, 2010

poc =
[

g T ™

EX|o]& Halyl 2xel o|x=
- A MEA XTE FAo= -

deku AFEH R Mx| 21

A
=

HI

Impacts on water—cycle by land use change and effects of infiltration trenches

in Asan New town

-

o

L

- 0|&™ol”

O -

ret

Kyoung Hak Hyun - Jung Min Lee”

SRER|TETAL EX|F oI 7l

(20104 48 272 ®= ; 20104 10€ 202 1xfd ; 20109 128 79 2&tF 5 20109 128 102 ZHEH)

Abstract

As the water—cycle is transformed by increasing of the impermeable area in process of urbanization, decentralized rainwater

management facilities (infiltration, harvesting and retention facilities) as source control are considered to be a method of restoring

water—cycle of urban and reducing runoff.

SWMM model was used to analyse the change of water—cycle structure before and after development in A new town watershed.

Modified SWMM code was developed to apply infiltration facilities. The modified SWMM was used to analyse the change of

water—cycle before and after infiltration trench setup in AJ subcatchment. Changes of the impervious area by development and

consequent increase in runoff were analyzed. These analyses were performed by a day rainfall during ten years from 1998 to

2007. According to the results, surface runoff increased from 51.85% to 65.25 %, and total infiltration volume decreased from

34.15 % to 21.08 % in A newtown watershed. If more than 80 infiltration trenches are constructed in AJ subcatchment, the low

flow and the drought flow increases by around 47%, 44%, separately. The results of this study, infiltration trench is interpreted

to be an effective infiltration facility to restore water—cycle in new town.

Key words : decentralized rainwater mangement, low impact development, SWMM model
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Fig. 1 Surface flow computation of modified SWMM (0™ 2l 2007)
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Fig. 2 A new city watershed and infiltration trench in AJ subcatchment
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Fig. 3 Before and after development of AJ subcatchment
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Points of flow measurement at Maegokcheon and point C

Fig. 4 Points and photograph of flow measurement at Maegokcheon

Table 1. The result of flow measurement at Maegokcheon

Maegokcheon (Point B, C) Ditch of AJ subcatchment (Point A)
Date Point B Point C Date Point A
18:00, Aug. 10, 2010 - - 18:00, Aug. 10, 2010 0212 m/s
06:00, Aug. 11, 2010 1.619m’/s 1.687m°/s 06:00, Aug. 11, 2010 0.068 m/s
14:00, Aug. 11, 2010 1.027m/s 1.090m°/s 14:00, Aug. 11, 2010 0.063 m/s
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Fig. 5 Hydrograph from model calibration (August 10 ~ 11, 2010)
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Table 2. Runoff simulation error of AJ subcatchment

Runoff (m*/s) Error
Date

Observed Simulated (%)

18:00, Aug. 10, 2010 0212 m/s 0.213 0.4

06:00, Aug. 11, 2010 0.068 m/s 0.059 -153

14:00, Aug. 11, 2010 0.063 m'/s 0.067 6.0
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Table 3. Outflow change before and after development in 1999

Duration Accumulated Rainfall Outflow Outflow
Date Rainfall Intensity (CMS) before (CMS) after Times
(hr)
(mm) (mm/hr) development development
9:00~ 13:00
Apr. 16, 1999 5 45 9 0.7 2.1 3
10:00~20:00
Jun. 16, 1999 1A 505 459 44 6.1 14
19:00~04:00
Sept. 18~19, 1999 10 650 65.0 12 13.2 1.1
Table 4. Hydrologic cycle change before and after development in A newtown
Before development After development
m'/s mm oL m'/s mm oL
Total Precipitation 155,341,400.0 9,046.20 | 100.00 155,341,400.0 9,046.20 | 100.00
Total Infiltration 53,056,904.35 3,089.73 34.15 32,750,543.01 1,907.21 21.08
Total Evaporation 21,736,661.50 1,265.82 13.99 21,237,958.47 1,236.78 13.67
Surface Runoff from 80,547,834.16 | 469065 | 51.85 | 1013528985 | 590222 | 6525
Watersheds
Total Water remaining in 524,087.10 3052 | 034 625.216.90 3641 | 040
Surface Storage
Infiltration over 5375878000 | 3,130.61 - 3328617000 | 193840 | -
the Pervious Area
Runoff Rate 51.85 % 65.25 %
The error in continuity -1.66 % —2.04 %
ol Law) = Z7keltom, 09 18909) % AN APRL FPse] B 4 ok
104174l 74973 = oF 65mm/hrol] 7t A oin] Jie & Table 59 Fig, 8ol di’d-F<el digh 1097t 471+
ool 119 A% 271Ktk Ao R A £ AR % dduo] BAANE o & fold hjgk F47),
#5971 /1A gon, 58l 494w} R A W4, A9, 29] H9E B4 498 ANe 9
2 Aol7k 2 Ao MY, o FEEAL 7 SN O fETe BAow B
A AT AT BF B4 Aaks TS Table w3 B2A7R= TR ofu]R A )to] tiFk % B4o] o}
49} 2} N AT FEES 717 51.85%, 65.25%% W AS-EA300 tigk aleln), Fr)e] A9 A $ol A
M F BEERAe] Sl e fEY) TS HelF  E §EFo] FURIglon) Bh), A%, 29 A%
L ek =g A A% TS 7 34.15%, 21.08% % o= Ak Bl AT G=Tko] AAF o7 7HasA) )
M Fol ghasha, A A-Fo] SRS 74 13.99%0] % F ARG PR A9 AshieE whpe) Past
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Table 5. Change of flow duration before and after development in A newtown(m’/s)

Abundant Normal Low Drought
flow(Q95) flow(Q185) flow(Q275) flow(Q355)
Before development 0.134 0.073 0.071 0.070
After development 0.165 0.023 0.022 0.022
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2
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]
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>
<
0.010
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percent time or exceedance probability(2:)

Fig. 8 Change of flow duration curve before and after development in A newtown

Table. 6 Input data about infiltration facility and ground-water

roperty Depth of Ground-water Saturatfe d Green-Ampt Infiltration parameter
Aquifer Level Conductivity Suction Head Conductivity Initial Deficit
Value 8.50m 4.82m 15.51(cmvhr) 218.5(mm) 1.5(mmvhr) 0.31
. Table 5= 9571, A7 2 25719) A 5 A 9 ARE g5S 2ol SR ol dgas
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1S o]&ale] BAsILH AEEAXS wEsle] A Aow a3l 1ejsto] 7HHLE1 ”ﬂMVH FAFENA] A
) SWMM B8e] sl Asir 58 9 AReax g A A9 Fo) D38 B4sje] uekrh AFAe) A7)

——] 698



MBEESIR|, g
24 6%, pp.691-701, 12¢&, 2010

16

e
[

Runoff(CMS)
o
o

04

uus”“‘im.”ﬂJleLJtLLJﬁm_

2001

nall

1998 1999 2000 2002

thmmﬁhuJﬂ‘

2003

Year

A |
o L. K ..|___|.411ﬂ..1

2007

2004 2005 2006

Fig. 9 Outflow of AJ subcatchment before infiltration trench setup

16

I
[

Runoff(CMS)
o
-]

04

1998 1999 2000 2001 2002

o Il .
M.”MHL 1AWLLHLMWLN..JMMMmmmiLhMMJw|m”imxmm¢$m1.

200

=

2004 2005 2006 2007

Year

Fig. 10 Qutflow of AJ subcatchment after infiltration trench setup

FAsto] 2 AFFE 100m Aolo] FIFER|A oF

2 B9, 7A7](Dry weather period)ols £.3]2
0.00099 m'/s~0.00112 m/s2] F&F S715 Hth

FAFAES g3kE gotalr] fleto] Aled Aok Al
S1A) 22 749l tiste] AR = Ty ALHEEe]
AdE 2 Antste] 13 44 3E Table 7, Fig.
12014 AABEaL Qi) 82 FFAIES AA|g 492
AR A e 7ol tial T71, H), A7) B A
7] S vlaste] JeRdoh 34 A9 35w
(Qugs)& 0.0018 m/sellA] 0.0028 m/sE <k 56 %, A5
Z(Qurs)& 0.0017 m/sel A 0.0025 m/s= oF 47 %, 2
T (Qss5)S 0.0016 m/sollA] 0.0023 m/s&E <k 44 %
7 83T

699 |—



Journal of Korean Society of Water and Wastewater
Vol.24, No.6, pp.691-701, December, 2010

EX|o]& #37t 2xgl n|Xs g AFE

=)

1% Mx 2 2

A
=

E
£ |
= 10 —
=]
5 |
B o
§ |
o
=
3 (2007. 08. 08 - 2007. 08. 09)
n —8&—— Before trench setup
T3 | —=a—— Trench setup
@ =
£ _l
o
= 01 —
o =
2 3
S .
oc —
0.01 —
0.001 T . I

SF&/0T 3:00 8/8/07 13:00 8FB/0T 23:00 S/9/07 900
DATE (month/day/year hh:mm)
Fig. 11 Effect of infiltration trench in AJ subcatchment@~9 Aug., 2007)
Table 7. Change of flow duration before and after infiltration trench setup in AJ subcatchment(m*/s)
Abundant Normal Low Drought
flow(Qes) flow(Qugs) flow(Quzs) flow(Quss)
Before infiltration trench setup 0.0169 0.0018 0.0017 0.0016
After infiltration trench setup 0.0130 0.0028 0.0025 0.0023
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Fig. 12 Change of flow duration curve before and after infiltration trench setup in AJ subcatchment
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