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Real-Time Flash Flood Evaluation by GIS Module at Mountainous Area
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Abstract : The flood is the most general and frequently occurs among natural disasters. Generally flood
- by the rainfall which extends superexcellently for the occurrence but flash flood from severe rain storm gets
up an absurd drowsiness at grade hour. This paper aims to 1 hour real-time flash flood and predict possibility
at the area where is the possible flood will occur from the rainfall hour mountain after acquiring data in
GIS(Geographic Information System) base by GeIUH(Geomorphoclimatic Instantaneous Unit Hydrograph).
The flash flood occurrence is set up at 0.5m, 0.7m and 1.0m in standard depth. And this study suggests
standard flood alarm which designed by probable flood according to duration time. The research result shows
real-time flash flood evaluation has the suitable standard in the basin when comparing with the existing
official warning announcement system considering topographical information.

Key Words : flash flood, GIS(Geographic Information System), GeIUH(Geomorphoclimatic
Instantaneous Unit Hydrograph), real-time flash flood analysis, topographical information.

of ofstol WABIAT YFT 2] o SUFSL T AZho] WAIBHE S0 Uk, & =B {2y
2902 AYANRE HEW F AP7| T SUANAYEL Aol SUFLISS et o) guA
299 38 B 700, 2 Aol BES BY Y 4ol 05m, 0.7m, Lom 2 4
o ER, ASAE-E FY 2ARE AAstel FoUy 71 ES AR, B aTs 7|29
S0 . YT Hisked ol AR 7IZE AN AP HEE DoAY AR el 3
$ol 7Hs¥ Zloz Bekan

LA = FA 590 B2 BRF7L Sl ol BE o3

7H A7 wagskn Qi iekag) Aol 2 345
22 714 olel et ThAL] WFHE A¥ety  2olA] $4 a2 A2 (Flood Warning System)&

200591 74 7T¢ <45 20054 89 13U &
T 2442} 4 F(xhyun@pusan.ac kr)

~317-



Korean Journal of Remote Sensing, Vol.21, No.4, 2005

Sofo] B8 T4 W F A A
js}o] Afeks] HABHRL Ms}xﬂoﬂm FEERE

7 27kt Qi ARolt}, B, 19964 QMY AR

f

F

Age] AFs L2 Q3 Hel g1 % 19989 At
Foo] B g Qg Eue, A71E FHH AR
Ao 2 AEAS 94 EX }% vg-g AH\}E}]E

5o - AR A&

Fe 2 # Z2ae) LR fou BeA|, s
58 AFo2 &5, A, Azlske FEORE Vs
%k AYAERAR] YRS SAARLRFP O 2 HE
A o3t shAE 220810, o F EAsk=H B> =
& %1 o}, Peucker(1978) TR E LR | Zhi
TEE BAS O B A4S o183 s 5
g BAEH= el tisiA] AEstsict. ESRIAMIA
+ Jenson(1988)9] A1AZE ol-&ste] AEE Arc-

Infod] GRID @& 53 B4 £4 &4 si2S A%
oA A He Eo] AeElt), O Callaghan®} Mark.
(1984)= Z]:}_uia‘doﬂ/q OB ZEF9T]
JU(1995) +ARFP LT £ 5} FES
QAL ol Tt A7 =AU FUEH
(1997 FE34E $3t LA RLEFo] A7 BAE
B0 SuAE e HERE £AZNRF A
YA froll oIk FAREREE e, A3
Z gesidA A ar|7t Akl vAe 9%e 4
FHoz Bas) olct, YA 1998 M= &
oAl 599 SRR EAS AT AR A
Bof| Fste] ALt AAE %(2001)% 7|& AT
2 uigoR FIAYRE o143 4EAAe 24 A &
A o Zo|| tigt A7-E Faysto] QY] W] o
s EAdstelnt. st 271/44(2002)2 BurnDEM
& o188t 5o 9 Y FZo] IATE AAISHA
A EDEFo] HYH ghe o8t spdE &3

f
)

re
HN o, _IEZ

o 1o 1o

o, oM

¢

&oflA o]-Z‘]U]'Ol 5] B Akl
1:*(2002)— GIS-

% STTHA T 8
d‘?iii} Hﬁzi EH:i ONE wiglsl= 7Hest uhi e
Aekstgict. HA(2004)> YAFAEES 7|RICZ A
AR EA LS B3] FoaMel] Bt ATE Y
It

a3y 7129 dA7he TS AT A EAIA
9 SE AREA 9 F Y Wk A digk A
S FHOE $Ysol BT WY A AT 4
ole 7L Qltt. £ dAfelMe AFgEALREoR
gAML AlA|Ble] At oo s ReHA EUS
&L A3t HA ATABA AR F B
T dgA e ik AFEAS AR o] AR

1) OIRFEA HHOIX}

FIEAL BT GA EEUFE AATE &
7} Q= S5l 4709] Bl weh B
ARSI 4 2 Fig, 19] a)9} o] ol izt
RS AN 89 Bdo] et & wwolA
£ guarnde Aasigle), 8uaknd e b9k do] A
Zoll A3 = 8 AxERE 7 W B2
2 7 Ak R 3R] o2 EENELR
A A}, sl wet RHE 5ES w7 IEY
oj2} 3t Fig 1.9] dAH vrehdth

-318-



216216(217) 218 8, 1 2
215|2141216(217
214(213|215{216 7 3
214|210|214{215 6 3 4

a) Digital Elevation Model b) 8 Direction Model
i |gE L]t
305|818 L5221
% i|gE 18|21
3|0 |&F | F 111613 |1

¢) Flow Direction GRID d) Flow Accumulation GRID

Fig. 1. Fundamental Concept of Flow Direction according to
Digital Elevation Model.
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Fig. 2. Basin networks according to Strahler’s Law.
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Fig. 3. Soil conservation service synthetic unit hydrograph.
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Fig. 4. Study area(Landsat TM satellite image). Fig. 5. Drainage map of Miryang Basin{Threshoid=100).

Table 1. Area, slope, width, length of stream order about study area.
Basin Area2 Length Height Average Slope | Average Width NE)
A(km?) L(km) H(m) S(H/L) A/L(km)
Pyochung Temple | 206 | 85 | 101 | o3 244 | 030
leeValley | 149 | 6.7 | w5 | 014 224 | o3
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Table 2. Result of Landuse in study area.

Basin Landuse classes(%)
Water Residential Barren Grass Forest Country Total
Pyo-chung Temple 0.019 0.041 0370 0.005 95.313 4252 100
Ice Valley 0.057 2.850 3920 39.959 0.057 54.157 100
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Table 3. Result of SCS Composite Curve Number.

Basin Soil groups
Type A| Type B | Type C|Type D| Total
Pyo-chung Temple | 43.9 24 - 537 | 100
Ice Valley 30.8 25 - | 667 100
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Fig. 8. Hydrologic soil group map.
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Table 5. Analysis of limit fluid flow constraints( Yy = 0.5m).

AMC-II AMC-II

Pyo-chung Temple 76 81
Ice Valley 80 91

Basin Limit fluid flow(m>/sec)
Pyo-chung Temple 11.78
Ice Valley18 16.03

8 94
e

Fig. 9. CN map(AMC-I1).
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Table 6. Area, order, number and length of streams and Limit fluid flow constraints of the study basins(Threshold=100).

Basin | Arca(km) | Lengthkm) | Slope(m/m) | Widthm) | heighttm) | Qd(m%sec)
Pyo-chung Temple 206 8.5 0.0215 25 | 157 | 1w
IeValley | 149 67 | 0049 21 | o5 | 1603
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Table 7. Character of Horton's order(Threshold=100).
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Table 9. Probable flood according to duration time in Pyo-
chung Temple Basin.

Basin ] Order | Nw |Lw(km)| Sw(%) |Ao(km®) Time Rainfall =0.5m | Y,=07m | Yp=10m
1 189 | 0242 | 33.998 | 0.065 (min) (mm) Ta=0 Ta=0 Ta=0
Pyochung | 38 | 0778 | 28427 | 0277 10 538 | 1665 | 1759 | 1865
3 8 | 2519 | 22797 | 199
Temple | > | soss | 1077 | 86 20 6.61 18.84 19.93 21.16
' : ' 747 203 214 ”.
s |1 | 7954 | 2150 | 20657 ig ic 2(1) - = o . 82
1 203 | 0.170 | 36570 | 0.042 : : 7 1
5 a1 | oer1 131437 | 0214 50 8.75 2238 2371 2523
lee Valley | 3 1| 1219 | 25691 | 0.649 60 927 | 232 2459 | 2618
4 3| 2857 | 15846 | 3.064 Qd(m?/sec) 11.78 1339 1533
5 J 1 6.699 | 4995 | 14933 Warning Evacuation ! | Evacuation 2
Table 8. G¢lUH parameter in study area.
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Basin R R R n - =
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lceValley | 3697 | 1771 | 3784 67 | 00499 | 149 | 0045 T 8 | o
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Table 10. Probable flood according to duration time in Ice

Valley.

Time Rainfall | Ys=0.5m | Yp=0.7m | Y;=1.0m
(min) (mm) Ia=0 la=0 Ia=0
10 6.48 17 18 19.14
20 8 19.39 20.56 21.89
30 9.08 21.01 223 23.77
40 9.96 22.29 23.68 25.26
50 10.71 2337 24.84 26.52
60 11.39 2432 25.87 27.64
Qd(m3/sec) 16.03 1821 20.86

Warning Evacuation 1 | Evacuation 2
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