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Characteristics of the Inundation and Process of Making a Flood Map According

to the Levee Break Conditions in Urban Stream
— Jungrang Experimental Basin —
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Lee, Jongtae / Hur, Sung-Chul/ Kim, Jeong-Hoi / Han, Kun-Yeun

Abstract

This study is for the inundation damage analysis caused by levee break, and for the applicability
of GIS tool to make inundation map in the Jungrang stream basin which is one of the representative
urbanized area in Korea. The FLDWAV was applied to the actual flood in 1998 to calibrate the
parameters, and was used under the flood conditions of 100, 200 years and PMF for the analysis of
inundation caused by the levee breach. As the conditions of the levee break, the duration of break(10,
30, 60 min), the width of break(10, 20, 30m) and the location of the break are considered. We found
out that the range and the volume of the inundation-are strongly influenced by the location of the
levee break, the break width in order. And, we compared the two processes of making the inundation
map using WMS and ArcView model. The Process 1 which use only WMS has the benefit by its
simplicity but there could be considerable errors in making the inundation map, while Process 2 where
the ArcView model is introduced to WMS has the capability of making detailed topography map but
needs more process time. This study could contribute to levee breach flood analysis and making flood
map to establish the EAP(Emergency Action Plan) in the urban basin.

keywords : levee break, FLDWAYV, WMS, ArcView, inundation, Jungrang stream, flood inundation map, EAP
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and this study
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Fig. 1. Location of levee break('98. 8)
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Table 2. Inundation characteristic in Nowon, Aug. 1998

Travel
Peak T1met of | Time of | Travel time tlm.e of Duration of} Inundated | Overflow | Flood lovel
. starting peak of peak High . . N
Location flow inundation area Volume | (Wolgea-1
(m/s) overflow | overflow | overflow Water (hr) () () br., : EL.m)
(hr) (hr) (hr) Level v
(hr)
Nowon 124 8.15 8.28 0.13 1.25 545 132,500 244,800 19.0
Table 3. Scenario of flood and levee breach
Section CASE Conditions
A-1 100yT Location : Nowon village
Flood frequency A-2 200yT Break time : 30min
A-3 PMF Break width @ 20m
Break B-1 10 Flood frequency : 200yr
time B-2 30 Location : Nowon village
Break | (min) B-3 60 Break width : 20m
form Break C-1 10 Flood frequency : 200yr
width C-2 20 Location : Nowon village
(m) C-3 30 Break time : 30min
D-1 Nowon village(No.5) Flood frequency : 200yr
Fig. 6. Hypothetical location Location of break| D-2 Sanggye—6 dong(No.20) Break time @ 30min
of levee break D-3 Gongreung dong(No.32) | Break width @ 20m
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Table 4. Flood discharges from upstream and tributaries

(Unit = mYs)

Stream Basin Area(kn) 100year 200year PMF Remark
Jungrang 204.92 1,414 1,542 2,191 Seoul Boundary
Dobong 8.36 138 149 186
Banghak 415 81 88 109
Danghyun 13.65 198 215 274
Mookdong 9.67 176 191 246
Wooi 27.43 441 480 625
Myonmok 8.67 163 177 221
Cheonggye 62.82 835 961 1,246
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Table 5. Effects of flood frequency(Nowon)

Time of | Time of |Travel time| T2V¢ tme
Flood e. © 1me o ravel m of High |Duration of| Inundated | Overflow
Peak flow| starting peak of peak . .
CASE| fre- Water inundation area Volume
enc (mY/s) overflow | overflow | overflow Level (hr) () (m)
duency (hr) (hr) (hr)
(hr)
A-1| 100yr 143 8.27 8.42 0.15 0.80 456 115,700 196,800
A-2 | 200yr 157 7.33 7.98 0.15 0.99 5.22 139,400 266,300
A-3 | PMF 177 7.35 7.50 0.15 2.58 9.38 211,900 648,500
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Table 6. Effects of breach duration(200year, Nowon)
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Fig. 13. Breach hydrograph
(CASE-C, 200year)
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Travel Travel
T1m§ of Time of time of t1m.e of Duration of] Inundated | Overflow
Break Peak flow | starting peak High ) .
CASE . , peak inundation area Volume
duration (m¥s) overflow | overflow ol Water ) ; .
(hr) (hr) overtow Level thr (m) (m)
(he) (hr)
B-1 10min 150 7.60 7.65 0.05 1.08 5.45 134,200 250,100
B-2 30min 157 7.83 7.98 0.15 0.99 5.22 139,400 266,300
B-3 60min 159 8.17 8.48 0.31 0.91 4.88 130,700 239,300
c-1(10m) 5 N [N, C-1(10m
c-2(20m) 3_(:)x105 —_— C:Z(ZOm;
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Fig. 14. Cumulative overflow discharge
(CASE-C, 200vear)
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Table 7. Effects of breach width(200year. Nowon)

Time of | Time of Travel gnizvilf ‘
Break | Peak flow | starting ﬁeak time of High I.)lll‘atl()l"l of| Inundated } Overflow
CASE . s peak inundation area Volume
width (m¥s) overflow | overflow ol Water (hr) ) (
(hr) ) | e | Level e )
T,
(hr)
C-1 10m 32 7.83 7.98 0.15 1.25 5.97 132,500 244,900
C-2 20m 157 7.83 7.98 0.15 0.99 5.22 139,400 266,300
C-3 30m 225 7.83 7.98 0.15 0.92 5.00 140,500 270,500
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Fig. 15. Flood water level
(CASE-D. 200year)

Time(hr)

Fig. 16. Cumulative overflow discharge
(CASE-D, 200vear)

Table 8. Effects of the location of levee breach(200year)

Travel Travel
T ime of | Time of time of tnng of | Duration Inundated | Overflow
. Peak flow | starting peak High of
CASE | Location \ : peak . . area Volume
(m/s) overflow | overflow Water | inundation \ ]
overflow (m? (m)
(hr) (hr) (hr) Level (hr)
(hr)
D-1 Nowon 157 7.83 7.98 0.15 0.99 522 139,400 266,300
D-2 | Sanggye-6 63 8.40 8.43 0.03 0.28 2.78 13,100 17,000
D-3 | Gongreung 95 470 473 0.03 0.58 16.30 70,200 105,300
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(a) 100vear
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(b) 200vear
Fig. 20. 3-D inundation map(Nowon)

(c) PMF
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Table 9. Summary of levee break flood characteristics on each CASE

: A-1 [A2 A3 [ B1[B2[B3]C1l]|cC2]C3]D1] D2 D3
CASE | 100yr | 200yr | PMF | 10min | 30min | 60min | 10m | 20m | 30m | Nowon | Sang | Gong
Peak flow(m'/s) | 143 | 157 | 177 | 150 | 157 | 159 8 157 | 225 157 63 95
Time of peak | g0 | 795 | 750 | 765 | 798 | 848 | 798 | 798 | 798 | 798 | 843 473
overflow
Time of starting | g7 | 703 | 735 | 760 | 783 | 817 | 783 | 783 | 783 | 783 | 840 | 470
overflow
Time of ending | o7 | 500 | 993 | 868 | 882 | 908 | 908 | 882 | 875 | ss2 | 868 | 528
overflow
Travel time of | 15 | 15 | 015 | 005 | 015 | 031 | 015 | 015 | 015 | 015 | 003 | 003
peak overflow
Travel time of
High Water Lovel| 080 | 099 | 258 | 108 | 099 | 091 | 125 | 099 | 092 | 09 | 028 | 058
Duration of 456 | 522 | 938 | 545 | 522 | 488 | 597 | 522 | 500 | 522 278 | 1630
inundation
Inundated area(m’) | 115,700 | 139,400 | 211,900 | 134,200 | 139,400 | 130,700 | 132,500 | 139,400 | 140,500 | 139,400 | 13,100 | 70,200
V?ﬂvfi(()m 196,000 | 266,800 | 648,500 | 250,100 | 266,800 | 239,300 | 244,900 | 266,800 | 270,500 | 266,800 | 17,000 | 105,300
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