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Abstract :

Annually, many parts of the Korea have been damaged from the localized heavy rain and/or typhoons

which peak between June and September, which result in extensive financial and buman loss. Especially, because the
most area of Gangwon province is composed of the steep slope mountains, the damages by the debris flow or land-
sliding are more frequent and the frequency has been increased. To analyze the characteristics and causes of these debris
flow disasters, lots of study are recently being conducted through database of weather, hydrologic, soil etc using a
GIS or remote sensing. In this study, we applied GIS method to analyze the risk of the debris flow area. With the
statistical analysis and infinite slope stability model{SINMAP), the debris flow risk level of the mountain slope was
generated. As a result, the GIS statistical analysis showed high correlation that former model of SINMAP in determ-

ining the debris flow risk area.
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Table 1. Score Table for Prediction of Landslide—susceptible Area

Fig. 1. Location of study area and Aerial image,
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Fig. 3. The geometry of the assumed infinite slope stability
model and parameters involved in the safety factor,
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Table 2. Classes of slope stability based on value of the
Stability index(SH)

Predicted Parameter  |Passible influence of
state range factors not modeled

Condition |Class

Stable slope| Range cannot Significant destabiliz-

Si>1.5 1 . ... | ing factors are re-
zone  model instability| quired for instability

Moderately | ., ' Meoderate destabiliz-

1.5>81>1.25] 2 istable slope Range cannot ing factors are re-

model instability|

zone quired for instability

Minor destabilizing
factors could lead to
instability

Quasi-stable| Range cannot

12528101 3 slope zone imodel instability

Pessimistic half

Lower Destabilizing factors

1.0>S10.5| 4 | threshold | °T 98° " ore not required
required for . L
slope instability for instability
Optimistic half | o .. . o
. Up~per of range re- Stabilizing tactﬁ)rs
0.5>81>0.0] 5 | threshold quired for may be resg(?nsxble
slope stability for stability

Stabilizing factors
are required for
stability

Defended | Range cannot

0.0>81 6 slope zone jmodel instability|
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Table 3, Initig! setting of SINMAP modeling hydrological and
geotechnical parameter vaiues(Pack et ai, 1998)

Default Value Unit
Gravity Constant 9.81 m/s*
Water Density 1,000 kg’
) ... |lower bound 2,000
Ratio of Transmissivity m
upper bound 3,000
) ) lower bound 0.0 R
Soil Coliesion t/m”

upper bound 0.25

lower bound 36

Soil Friction Angle

upper bound 45
Soil Density 2,000 keg/m®
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Fig. 4. image analyis and digitizing.
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Fig. 5. Slope distribution of study area,
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Fig. 6, Statistics analysis Disaster Map.
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Table 4. Statistics analysis Risk Index Map Results

Classification Area Zone A Zone B
Value Zone (m) (%) (%)
0-60 susc;)t‘ix{)ility 1303 0 0

61~120 Suﬁzgfifiﬁy 2556342 (:‘:’1) (;{l,)
121-180 Susc?;ﬁr‘gility 10396638 (g) (5(6))
181-200 sn}ii?ptglli% 74730 0 0

He A8 AHA =R AL LA o) ALg
= TR A AARE, =k AFgAre), AApdol,
AARIA), ArE ], Bl diste] laE dlolE
= 753k 7 AAFe] SHEAIT Map Algebra
b 5t HE BAE 7 A RS A
SR B gE R eto) s GAIRFR ] A}
g 9 EAMR 9 2QEQ) v|WEYS W Zone
Ay Z 9A ZQE 957] & 7970 oF 83%7} value
Zhol 121~18091 YEAIo] & Ao 23Fwglo
o, Zone B= & wg FOIE 3770 2 2670(2F 70%)
7} T]?SJ/HQ‘ ;(]Odoﬂ isLQO%E} 754_}.\— Table
49F ZFon value Fhol 121~1808] & sx|y
o] HA o] 80% oo & A A veRdTh
SINMAPS B35t EMF APl kA% =
Table 59} Zrom qbalslckn WaE 2| H(SI> 1.5)
of A A 5 oF 50.2%E 2A|3}aL
Aok EAF @0 -%}EH—_- A2 SINMAP2]
SI A}5=7}F 00| 4] 1.091 2] ¥0] 49.8%(<F 6.5 km?)2)
HAE zR|ekal qllon AR EAFe) qt
Ao =2 o= yehgth dAqrdiax gl
TEE 500~1,510 mof| A3 EESLT Qoo Fig. 7
< SINMAPS] Y84 Hrt A2 $Preel B4

B EAMR SRY A YR BB AT

= g000H%

Fig. 7. Stability Index Map,

600 m o149l BASLE vl S8} Hersp
HEjglont, 17} 600 m ofske] AXee EAF
7 apgEt ol w 27aka 9REst WA A
%A 7 ol SINMAP 34 A] TEe] o2
AL WA 2 QA AR uolet sebdc,

BT

4. 28

& AFoM = EAFANAGE E£A517] 6
GIS§ ol g3 BAIA 7Y 2AEA 7L A

7] el AA EAFEY A
flolel e}t GISE ol-8-stef 2+ 1A}
g =&8hL dAPE VA 3 e
7gs M ok et EAR AE

& 2gdstalat shglch BAA B4 71 St
HAP RS o] §oto] EAR WAl tiFt ATA;
o SRS mashileh #4239 GISE o1&
g SAA —%4171‘:*‘01 7]1& 2%l SINMAPO] ]
3 EAD o3 de Wtleiig Lo e
e 2 fﬂ?’*e— EfE BEMR, *J/\}FH
5 AAsE welsh] S8 712 AQUA #

olgl AE Al

S S B T

RO AR w4 ZES HESES o, Tk wohE RIS TR & Ak 7 A7)
Table 5, Classes of slope stability based on value of the Stability index(SI)
Moderately Quasi- Lower Upper .
Stable Stable Stabile Threshold Threshold Defended Total
Area(kmz) 271 1.39 2.54 6.15 0.44 0.003 13.23
% of Region 20.46 10.52 1922 46.48 329 0.026
Debris-flow 21 23 31 63 3 0
% of Debris-flow 14.89 16.31 21.99 4458 2.13 0 100
zone A 16 13 26 37 3 0 95
zone A(%) 17.02 13.83 27.66 38.95 3.19 0 100
zone B 2 5 8 pat 1 0 37
zone B(%) 541 13.51 21.62 56.76 2.70 4 100
EHROIE kS| K|, M6 M|23, 2011 87
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