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Assessment of Flood Flow Conveyance for Urban Stream
Using XP-SWMM
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Abstract

In recent, increasing of the impervious area gives rise to short concentration time and high peak
discharge comparing with natural watershed and it is a cause of urban flood damage. Therefore, we
have performed for structural and non-structural plans to reduce the damage from inundation. The
Gulpo—cheon basin had been frequently inundated and damaged due to the water level of Han river.
So, the Gulpo-cheon floodway was constructed with 20 meters width for flood control in the basin
but it was not enough for our expectation and now we have a plan to expand the floodway to &0
meters. We use a XP-SWMM model developed based on EPA-SWMM version for analyzing the
capacity of flood conveyance by the expansion of Gulpo-cheon floodway with the same 100 years
return period design storm and the same tidal conditions of the Yellow sea. The flood conveyance
after the expansion of floodway becomes three times comparing it with before the expansion. Also we
simulate the flood discharge at the diversion point of Gulpo-cheon for the expanded condition of
floodway and know that the discharge of about 300 m3/sec is flowing backward to the expanded
floodway. Therefore we may need some kinds of hydraulic structures to prevent the back water.

keywords : Gulpo-cheon floodway, flood flow conveyance, urban rainfall-runoff model, XP-SWMM
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Table 1. Flood record of Guipo Cheon (MOCT. 2002)

Daily max.| Return Han River High water level hG u}llpo Cheon Inundation
Duration rainfall period max. water duration ighest water duration
(mm) (Year) (}%iverln) (Hr, 45m) (E}iverln) (day)
1972.8.19 ~ 8.21 349 920 8.83 90 6.93 4
1977.7.8 ~ 7.9 327 70 437 - 517 15
1984.8.31 ~ 9.1 238 35 877 110 6.34 5
1987.7.26 ~ 7.27 343 80 7.22 60 6.42 4
1990.9.9 ~ 9.13 255 25 9.60 75 6.44 4
1998.8.3 ~ 8.15 156 5 8.05 12 597 6
1999.7.30 ~ 8.3 239 20 7.95 104 6.90 45

142

REKERBERLE




Table 2. Result of Goodness of fit test

Duration (hr)

Distribution| 1 2 3 4 5 6 8 9 12 13 14 16 18 24
GAMZ2 P P P P P - P P P p P 0O P
GAM3 - ) - - - - - - 0 - - - - -

GEV ) ) ) 0 0O 0 0 0O O 0 O O 0] 0)
GUM 0 0O 0O O 0 0 C O ) O O O 0 0
LGU2 PX | PX | PX | PX | PX | PX | PX | PX | PX | PX | PX PX | PX | PX
LGU3 - - PX | PX - - - - - - - - - -
LN2 P P P P P P P P P P P P P P
LN3 P P P P P P P P P P P P P P
LP3 PX | PX | PX - PX | PX | PX | PX | PX | PX | PX | PX | PX | PX
WBUZ2 C 0 P P P - - - C - C C C -
WBU3 - - - - - - - - - - - - - -
WKB4 PX | PX |PXC |PXC| PX | PX |PXC| PX | PX | PX | PXC | PXC | PXC | PX
WKB5 PX |PXC|{PXC| PX | PX | PXC|PXC|PXC |PXC |PXC | PXC|] PX | PX | PX

O : ALL GOODNESS OF FIT TESTS ARE CANNOT BE REJECTED

P : ONLY PPCC TEST IS REJECTED

C : ONLY CHI-SQUARE TEST IS REJECTED

PX : PPCC TEST IS NOT PERFORMED

PXC : PPCC TEST IS NOT PERFORMED AND ONLY CHI-SQUARE TEST IS REJECTED
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Table 3. Comparison of the frequency based rainfalls estimated from previous and this studies (unit : mm)

DATA ) @ &) @ ® ® @
Year 1988 1991 1993 1995 1996 1997 1998 2004
. 1952~ | 1952~ | 1952~ | 1952~ | 1952~ | 1952~ | 1952~
Period of data 1987 1990 1992 1992 1994 1996 1997 19612002
Distribution LPI | LPII | LPII | LPID | LPII | LPHUI | LP IO | GEV |GUM
5-yr | 173 165 166 166 161 159 162 199 | 210
Frequency | 10-yr | 211 204 204 204 199 197 203 252 | 256
based | 20-yr | 250 246 243 243 239 233 249 311 | 299
rainfall | 50-yr | 302 306 208 298 297 300 319 401 | 355
100-yr | 344 357 343 343 346 354 380 | 480 | 397

(D Ministry of Construction & Transportation(MOCT), 1988

® MOCT, Korea Water Resources Corporation(KOWACQ), 1991
@ MOCT, KOWACO, 1993

@ MOCT, KOWACO, 199

® KOWACO, 1996

® KOWACO, 1997

(D Incheon Metropolitan City, 1998)

Estimated in this study
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Table 4. CN and Concentration Time for Each Subbasin

Subbasin CN Tcl{min.) Subbasin CN Tec(min.)
Sicheon-cheon 70 98.44 Guji-cheon &8 165.96
Gyesan—cheon 70 104.75 Dongsin—cheon 95 135.35

Samjeong-cheon 95 24.16 Up stream of Gulpo-cheon 86 344.71
Youwal-cheon 88 54.22 Main stream of Gulpo—cheon 90 48.3898
Sosa-cheon 90 ©269.40
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Fig. 4. Tide Level Curve of Yellow Sea
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Table 5. Comparison of Maximum Discharge and Highest Water Level of Major point of Floodway

Point Max. Discharge (cms) Highest Water Level (m)
Before After Before After
1001 (Bifurcation Point) 1332.438 1418.391 6.593 6.632
722 (Start Point of Connecting Channel)) 1488.008 1529912 6.593 6.625
540 (Gulhyen Bridge) 453.361 1215.729 6.306 5.809
375 418.608 1218.161 5.604 5.327
265 (Sicheon Bridge) 460.316 1266.646 4963 5.026
220 457.278 1279.904 4714 4747
75 455.438 1265.525 4.648 6.437
0 (Entrance of Yellow Sea Detention Reservoir) 461.788 1266.987 4,634 4631
180000
160000 |- = = = = = — o o —— o e e .
140000
120000
;%; 100000 [7T“e -
E e B g fO 10
;S 80000
60000
40000
20000 |-
o]
Station
Fig. 5. Maximum Conveyance at Each Reach Point
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Fig. 6. Stream Network of Bifurcation Point
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Comparison of Discharge at Bifurcatlon Polnt
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Fig. 7. Comparison of Discharge at Bifurcation Point
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Fig. 8. Pumpage Curve at Singok Pump Station
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Fig. 9. Water Level at Singok Pump Station
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