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Abstract: Landslides, one of earth’s natural disasters, increase every year due to heavy rainfall, and cause
damage to human life and assets. This study used the SHALSTAB to predict places at risk of landslides, in
accordance with the intensity of rainfall. The parameter value of transmissivity was 19.58 m%day, the internal
friction angle 36.3°, and the saturated unit weight 2.03 t/m’. The slope stability status was classified into four
categories, namely: unconditionally stable, stable, unstable and unconditionally unstable. In order to evaluate the
applicability of the SHALSTAB, actual landslide areas were checked, with the unstable area under 263 mm
rainfall. 85.1% of them were consistent. And so we can identify the distribution of places at risk of landslides,

on the basis of the intensity of rainfall by means of SHALSTAB.
Key words: shallow landslide, SHALSTAB, rainfall intensity
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Figure 1. The geometry and routing of water of the landscape
(Dietrich et al., 1998).
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Table 1. Slope stability classes in SHALSTAB.
STABILITY FIELD

Condition

Unconditionally stable tan f<tan ¢(1 - };—w)

A

Stable £’<§(1—tanﬁfsine
b y,N tang/g

Unstable fzé( _tane)fs 0
by, tand/q

Unconditionally unstable

st tigbe &3 glo] AffEo] Uehtes AYeltt
27 2 A9 F2 G =EA ol BEe] A9
$l= A 90l vehde 01“4 Ao A AA =7 Y Eat
Z7FHT AAY e (o7 Eqko] X etE(h
7=0) EeFg A ®r} ob 3l x|z} Boby el x| e &=
T34 HIQl Wzell oal] AR €t AFA ol A 74zt
log(q/T)gkell thsted b /Eqg o] WolE vehli= A
=2 Z4zbe] A A 9] A= Table 191 st 274
o}, log(q/T)e] HleA Al o] BorAa]d wjo] abe}t 7
Abzol tig AAE Yeld Aot tane] Fto] &2 B
HHE Ao 7SS log(@/el W Abrel 914
a2 o] abo] e & X}OI7} QA tango] e A
o= log(@/T)e] ol 2H&55 Aol &

rﬂ[ol&—l

Qg gk 2o el A
o] abe] Fkel AR AL Silﬁ% & 2= gt} SHALSTABS: ©]
3 AT Q1A EA A A Q] AFE B 8.4
o oA Bk HFaAF (e 7d-Fe] Sotel ulel
o] Z71ek Zlolm AP g 2] SHAAZEA] STt o]
., o & ol A= AFH B2 AlIEE T (Table 3).

2) v S 8

B71oA 4 (a), &
GISZ= 1<l STFM(/\}FJ A= _‘EJ_%) o
o] AAE(6), A7 WA (a), 2 AA Aol byl dish
Hlolew| o] 25 TS ATh FrBAF(DE DTG
€] Guelph PermeameterS ©]-&3to] & T4
= =H3l0) ARG on, ErAs 24 A9 g

A skl A APL Bsto] AXAAZHFE 23]

o] g3}

(2009)°] SR8 ool 2= A& e A
Azt g flsl Ee AP AR DS o83
of Wiz st 222 13 SFuSa



SHALSTABE o]-&-3}

!
ARTF
1R

|FARDZOOG

1 1
/ AR / / A=A // <i‘i’—i{;}3iﬂ) /
1

STFM$ ] $-&
B E

||
237114 % (a)
ey

his

[Fazs2w] EFVAFRCS) | [FEEAFTD |

ek (@)

A y-
v ate) 519 £4 /

FFA R Abape] A=)
47 A= DB 5

| SHALSTABS®| A3= 4!%‘-|

Figure 2. Flowchart of study.
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Table 2. The ratio of area for upslope contribute area.

Range(m?) Area(km?) Ratio(%)
<25 53.31 20.5
25~50 59.43 22.9
50 ~ 100 66.13 25.4
100 ~ 200 41.29 15.9
200 ~ 500 2226 8.6
500 ~ 1000 6.68 2.6
1000 ~ 2000 3.56 1.4
2000 ~ 4000 2.25 0.9
4000 < 4.75 1.8
Total 259.66 100.0
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Table 3. The area ratio for stability in the study area according to rainfall intensity.

log(q/T) Critical Rainfall Areza Ratio Cumulative percent in each
(mm/day) (km?) (%) category (%)
Unconditionally unstable - 53.4 20.6 20.6
<-2.11 150.8 49.6 19.1 39.7
211<&<-191 2422 21.9 84 48.1
-1.91<&<-1.77 330.2 17.3 6.7 54.8
-1.77 <& <-1.69 3954 9.9 3.8 58.6
-1.69 <& <-1.59 503.1 11.8 45 63.1
>-1.59 >503.1 53.7 20.7 83.8
Unconditionally stable - 42.1 16.2 100.0
Total - 259.7 100.0 100.0
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Table 4. The accuracy for landslide occurrence overlay analysis.
Ref. Data Landslide occurrence area
Danseong  Deoksan Mungyeong  Salmi Susan  Jeokseong  Hansu User’s
Result Data -myeon  -myeon -eup -myeon -myeon  -myeon -myeon  accuracy (%)
Unconditionally Unstable 281 215 69 16 9 53 349 85.1
Unstable under 263 mm/day 992 946 266 18 327 356 302 ’
Unstable upper 263 mm/day 214 59 31 22 11 112 18 149
Unconditionally Stable 162 71 2 0 17 12 2 '
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