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Abstract : This study applied risk indexes to the disaster flow event occurred at Mt. Umyeon region in 2011. A 2D hydrodynamic model
was employed to calculate flow characteristics, and the model was validated against two dam break flow problems conducted by Bellos
and EU CADAM project. The model performance was shown to be satisfactory. In order to determine which index is more appropriate to
assess the vulnerability of debris flow, 3 risk indexes (FII, FHR and VDI) were considered. It was found that VDI, which determines the
risk level only by the velocity factor, consistently predicted the risk level corresponding to 6 because the velocity range was widely
organized. However, in the case of FII and FHR, the risk was reasonably quantified due to combined consideration of significant factors
of flow velocity and debris thickness. Therefore, FII and FHR are expected to be more accurate than VDI. However, two indexes still need
to be improved to include major factors such as debris density or material properties.
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Table 1. Flood intensity index

FII

00 - 05 (Level 1)

05 - 2.0 (Level 2)
2.0 - (Level 3)

Intensity
Low (limited damage)
Medium (might be dangerous)
High (endangered)

Table 2. Flood hazard rating

FHR
0.00 - 0.75 (Level 1)
0.75 - 1.25 (Level 2)
125 - 2.00 (Level 3)
2.00 - (Level 4)

Hazard
Low (caution)

Moderate (dangerous for some)

Significant (dangerous for most)
Extreme (dangerous for all)

Table 3. Velocity damage index

VDI | Velocity range (mvs) Probable destructive significance

1 ~5x10" 1 Tmperceptible without instruments

Some permanent structures

~10 —s
2 | 5x107 T ~5x10 undamaged by movement

Remedial construction can be

= -8 —6
3 510 510 undertaken during movement

Some temporary and insensitive

—6 —4
4 5X10°" ~5x10 structures can be maintained

Escape evacuation possible; structures

—4 -2

3 51077 ~5x10 and equipment destroyed

6 55102 ~ 5.00 Some lives lost; velocity too great to

' permit all persons to escape
7 5.00 ~ Buildings destroyed by impact of
' displaced material
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Fig. 1. Channel geometry for dam break problem,

45.00

bellos
40,00

© HDM-2D

3500

3000

25.00

Depth(cm)

2000

15.00

10.00

5.00

500 10.00 15.00 2000 2500

Time(sec)
(a) Point 1

4500

bellos
40,00 HDM-2D
3500

3000 o)

2500

Depth(cm)

20.00

15.00

10.00

5.00 10.00 15.00 20,00 2500 3000 3500 4000 4500 50.00

Time(sec)
(b) Point 2

4500

bellos

4000

HDM-2D

35.00

30,00

2500

Depth(cm)

20,00

1500

10.00

500 10.00 15.00 2000 25.00

Time(sec)
(c) Point 4
Fig. 2. Depth comparison for dam break problem,

30.00 35.00 4000 4500 50.00

HEE A7) 919 Bellos'7} S Wiy At
e 2A0R ROl L5 AU vlwslsic
113



o5y

O

Fig. 13} o] Zo] 212 m, ¥lo] 14 m, l"—0] 0.6 m2]
SRS ARG T 85 m Ao $EOR B o]
27548 03 m §AAZE: ol 428 s
A 37 ARA Alzkel e Salakes st
Fig. 2= Point 1, 2, 4 2|A2] =41 A1t} Bellos® 2]
Agke Hlagt Aol 2 Anieh A7ke] g
Sao] AZXoh whe AR S Mol A
Qlck. thEk, ZAg ARgle] 2o A
7keF 2ol Holizd] otz Ay el A 4
Fab wff 2AEl 4= 9l Q olo) 93t Rfoletar

e oED X e & mh
lO -{O‘l mO rlm
an
=\Il: w
= w
ru°"

RO
i
o

32 558 wao| Hate 22 42
B 9% slARg
CADAM projecte] 42123 217}
T2 Age At =
2k vlmatsL) Fig 38 2o AU Lehl Ao
B2 FRe oF4mo AAR o]F 45° HEigrow 7
of lom, gol A9 Qe Wae] wletw
o} 020 m YA AZEUDL 7] 4L 025 mE F}
oﬂr,]. o]b- ES =] Htﬂ—'o‘]-tt]/\—] 37H 7é.(point 1, 3, 5)
oA A7kl W ZaMstE 2tk
Fig. 4(a):= point 10|41 2] =418 vlalt Zlofe}. He
% experiment+= EU CADAM projecte] A& gro|m
boltzmman&- boltzmman %% ALg-ato] El3 } REES
83 Frazao et al’2] Zfolck, ¥ Ao 28 W
H(HDM-2D) Z3h7 gk 2 e Aol Txuu 2
29} U9 AR LI 218 oF 4= Slk Fig 3(b)
9} 3(0)= +EZF Aol= dH & EXHQ point 33t
point 501419] 42412 |5 Aolth. YA B W)
Aol 4°H pOlnt 30l M 9] s=4fo] point Sof| H]sf =7
UeRRe 248 oF 4= olck ez s Awughal g
ARl WERAL 9lor /\10] e 2= A7k A
ohke] @A} HAlSHE B

=l ol TS

239m

240m 402m

02

425m

025m

Io.zom

Fig. 3. Channel geometry for 45° bend channel problem,
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Table 4. Risk quantification by various indexes
(@ 18 s

Velocity (m/s) | Thickness (m) FII FHR VDI
Point 1 2.18 0.46 2 2 6
Point 2 0.03 2.29 3 2 5
Point 3 6.77 2.69 3 4 7
Point 4 4.79 371 3 4 6
Point 5 0.98 0.32 1 1 6
(b) 22 s
Velocity (ny/s) | Thickness (m) | FII FHR VDI
Point 1 3.18 0.26 2 2 6
Point 2 0.14 2.99 3 3 6
Point 3 0.95 23 3 4 6
Point 4 1.36 3.54 3 4 6
Point 5 3.15 345 3 4 6
(c) 26 s
Velocity (m/s) | Thickness (m) FII FHR VDI
Point 1 3.57 0.14 1 1 6
Point 2 0.09 247 3 3 6
Point 3 045 1.5 2 3 6
Point 4 0.12 2.89 3 3 6
Point 5 1.53 1.69 3 4 6
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