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Abstract

The objective of the study is to prepare input data for FIA (Flood Inundation Analysis) & FDA (Flood Damage
Assessment) through rainfall-runoff simulation by HEC-HMS model. For HwaOng watershed (235.6 km’), HEC-HMS
was calibrated using 6 storm events. Geospatial data processors, HEC-GeoHMS is used for HEC-HMS basin input
data. The parameters of rainfall loss rate and unit hydrograph are optimized from the observed data. HEC-HMS
was applied to simulate rainfall-runoff relation to frequency storm at the HwaOng watershed. The results will be
used for mitigating and predicting the flood damage after river routing and inundation propagation analysis through
various flood scenarios.
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Fig. 1 Monitoring points of Hwaong district
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Table 1 Rating curves of Hwaong district

Cross section name Equation R
Ssangsong Br. Q=4.1854 h'™ 0.9491
Baedari Br. Q=1.6213 1> 0.884
Onsuk Br. Q=18.4478 n'%¥ 9542

o)

F WASAE NLsiglen, 1 ke Table 13
I} 37 A BASALE w2 AWASE Bl
0] A RS ARRRY RS PP
P7IEOR AHs AR & Qe JleE wEEn

I 79 FEF AREFOlY, eFHRY T
o 84 HHE Sfske] BRI S 9 fEF A
=¥ Fig. 29 #o] A5k,

\I:(o

o o

3 GS Xtz &

Y 3719 A Yo f99 1EEXHRE G2
= 42 E 1% F(Digital Elevation Model, DEM)<
o2 fofanyol 7|2ApRgl SEeF 9
5 W T2 Allste] f9ALL shdegt 2
A2d et SHYNRE Fig. 49 o FE319
ot DEM2 239 75 Al a3 YHARE &
gt 7|E2A R HBg AHest DEMY] AJR}F 7]H o]
Z93lt} 3 ARSE DEMY) A%} 27)% 5molx,
B9 IEE= 0~312me] B2 vehizn ¢l

ol

=2

25



T o - AR AA AL A% A

o} 3379 EXol 838 Fig. 3(b)et 2ol 4
24 I AFE FAHCE EXo|SEE A48t Akl e}, g9l E
oEl Hotsgitt. Table 2004 HEo] EXo[g-1A N

.

26

runoft(cms)

Bridge-Ssangsong

L L] e
1 50
100 €
5
- - e B iratnls SR L VI -
8
= §
£ e e =0

time{day)

2004-06-28 2004-07-18 2004-08-07 2004~08-27 2004-09-16 2004-10~08 2004-10-26 2004-11-15 2004-12-05 2004-12-25 20050114

g

(a) Ssangsong Br. section - Namyang stream

runoff(cms)

Bridge-Onsuk

wecipitation{mm

time(day)

2004-07-18 2004-08-17 2004-09-16 2004-10-16 2004-11-15 2004-12-15 2005-01-14

(b) Onsuk Br. - Jaan stream

runoff(cms)

Bridge-Baedari

20 ”——11_1‘. ¥ Irl L] Tr g | 1 ]

o ff e -

1 100 E’
150 ©

8 k=3
200 E

4 20 @

0 b 300

_time(day)

2004-06-18 2004-07-18 2004-08-17 2004-09-16 2004-10-18 2004-11-15 2004-12-15 2005-01-14

(c) baedari Br. - Eun stream

Fig. 2 Relationship between rainfall and runoff (2004~ 2005)
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Fig. 3 Thematic maps of Hwaong district
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Table 2 Landuse coverage of each sub—district

Sub~basin Unit Sum Field Forestry Building lot Others
(%) Paddy Upland sum

N (k) 19.90 3.93 251 6.44 10.48 0.34 2.64
amyang %) (100) (19.8) (12.6) (32.4) (52.7) (17) (139

] (k) 52.63 1166 6.60 18.26 27.60 0.82 595
aan @) (100.0) (92.5) (125) 347 (52.4) (16) (113

. (k) 9350 9.05 2,04 11.09 7.02 462 0.77
un @ (100.0 (38.5) ) 42.7) (29.9) (19.7) (3.2)
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Table 3 Area of hydrological soil group

Sub-basin Are;a Hydrological soil group
(km?) A B o D
Nemyang 169 Gm® 269 1232 489 -
(% (135 (619 (246) -
k) 1567 1683 17.00 3.10
Jaan 52.6
@ (208 (20 (323 (9
- 25 km® 035 1723 592 -
(@ (15 (733 (@52 -

o 1¢ FHoPReske 138.41mmeo|H EEHARE 57.95
mm Uehdh 9lel RS olgelel HEEE 4
Mo ABERSFS AT Bl AT
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Gumbel-Chow-3E, Pearsoni-E, Log-Pearsons-E
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Table 4 Probable precipitation for return period
and duration

Precipitation for return period(mm)

Time

(m) 233 10 20 0 50 100 200 |lstorical

maximum

10 1283 17.68 1991 21.27 2286 2501 2716 24.86
30 2541 34.01 3807 4038 4324 47.15 5104 46.86
60 36.60 5033 56.7 6029 64.81 70.96 77.08 70.53
120 51.34 77.06 8837 94.83 102.94 113.87 124.76 113.13
180 62.09 94.83 109.17 117.37 127.63 141.52 157.91 140.67
360 8325 127.0 146.11 157.11 170.79 189.39 207.75 188.24
720 109.88 167.33 192.34 206.76 224.73 249.16 273.33 247.66
1,440139.36 22.078 256.84 276,01 301.22 335.22 269.1 333.2
2,880190.11 306.31 356.34 385.12 421.1 469.62 517.97 515.60
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Fig. 4 Results of Geo—HMS modeling
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Table 5 Results of calibration

Stb Brent Total Flow (mm) Peak flow (m*/sec) Peak Time (HRS)
basin Obs. HEC-HMS Obs. HEC-HMS Obs. HEC-HMS
050701 12.21 13.36 11.18 10.73 050701 10:00 050701 10:00
Nam 050708 5.30 5.46 3.9 354 050709 09:00 050709 09:00
yang 050728 15.68 16.19 7.21 6.90 050728 09:00 050728 09:00
Cheon 050801 8.68 9.44 7.29 7.18 050801 06:00 050801 06:00
050913 7.63 8.05 7.63 7.20 050913 15:00 050913 15:00
050917 16.58 17.06 10.02 9.88 050917 13:00 050917 13:00
R 0.9952 0.9968
RMSE 0.6573 0.3278
050701 71.41 49.00 39.17 4061 050701 11:00 050701 10:00
050708 48.26 39.94 26.79 25.50 050708 10:00 050709 10:00
steagn 050728 108.92 111.31 41.72 3818 050728 14:00 050728 13:00
050801 4812 47.44 3020 31.02 050801 08:00 050801 10:00
050913 89.70 71.20 38.30 3840 050913 15:00 050913 15:00
050917 105.84 9.95 41.45 42,14 050917 13:00 050917 13:00
F 0.8931 0.9178
RMSE 12.6973 1.7043
050701 18.01 16.98 10.00 9.63 050701 12:00 050701 11:00
050708 5.80 5.35 451 453 050709 09:00 050709 09:00
gig‘l 050728 58.26 53.33 27.00 28.01 050728 13:00 050728 11:00
050801 47 4.64 5.11 5.50 050801 06:00 050801 08:00
050913 1132 9.64 7.23 6.58 050913 15:00 050913 17:00
050917 32.54 17.88 15.93 16.22 050917 13:00 050017 13:00
R 0.9326 0.9978
RMSE 6.3680 0.5502
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Fig. 5 Comparison of rainfall-runoff relationship at Namyang stream (a~c), Jaan stream (d~f), and

Eun (g~1) stream
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Table. 6 Peak runoff of typical frequency at main outlet of Hwaong basin

Peak runoff (m/s) atreturn period

basin area
Narme Outlet
(kn) 2.33 10 20 30 50 100 200
Main gate 23398 88550 168385 187106 202963 223100 251369  2815.17
lower of Jaan junction 23168 875.08 156610 185033 200726 200756 248635  2783.95
Nam erof Bunjunction 12782 51335 93758 111271 120028 133250 150402 169378
% lowerofEumjuncton 12191 48730 89107 105783 114980 126718 143054 161029
upper of Jaan junction 51.37 215.55 392.28 465.22 50542 556.69 628.12 709.51
inlet from Namyang 3239 13125 24313 28966 31535 4815 29386 44474
Taan ”ppegufcﬁi’;ya“g 7055 27175 49880 50261 64438 71049 80242 90078
1]
strea inlet from Jaan 5357 19832 36635 43596 47442 52354 50185 66405
B “""e‘ju"rfcﬁz‘;‘ya“g 4431 17079 31400 37314 40580 44751 50548 56627
tr
skream inlet from Eun 3392 13090 24136  287.03 31226 34449 38928 43644
30 53 =53 A498 Al4E, 2007
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