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Development Method of Early Warning Systems for Rainfall Induced Landslides
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Abstract

The objective of this study is to develop an early warning system for rainfall induced landslides. For this study, we suggested an analysis process using
rainfall forecast data. 1) For a selected slope, safety factor with saturated depth was analyzed and safety factor threshold was established (warning FS
threshold=1.3, alarm FS threshold=1.1). 2) If rainfall started, saturated depth and safety factor was calculated with rainfall forecast data, 3) And every
hour after safety factor is compared with threshold, then warning or alarm can issued. In the future, we plan to make a early warning system combined

with the in-situ inclinometer sensors.
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Fig. 1 Infiltration into a layered soil profile under an initially ponded
condition (Chu et al,, 2005)
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Fig. 2 Landslide early warning system operation
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(a) Study area
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(b) Landslide hazard map

Fig. 3 Study area and Landslide hazard map (Korea Forest Service)

Table 1 Physical properties of soil

e Friction Permeability Dry.Unit SWCC parameters and Initial conditions
ckpa) | A9 | K(mmy | VOO
¢ () ¢ % (kN/m?) a m n Yy (cm) 6, (%) 0, (%)
13.0 21.0 3.33x10™ 14.94 0.041 0.428 1,750 80.8 28 42
¥ QHHE-L 1.10] o] b2t 0] 10} A n S W sof wli
17 | o ot
1.6 +- —e—safetyFactor .: ............... A2 LR
1.5 - Warning threshold=0.50m _: _______________
L la +- - = Alarm threshold=1.50m  |_____________ ]' _______________ L'I' Q-?-AI-@‘Q' &1% 7E:’J_-'-|'
] T - - = = -~
| AR A H1 8510 o - Amo] Ay B )
| - - -~
¥ ; 3o AR Al2Ee] e AEskal skl 2agh
’ 732 (1)&-20128 79 59 07 A1 5-E 2012 7€ 64 22 A|7h
A P 795 F) AZSREE 31 mavhro] HHAYSHT
73 (2)=2013" 7L 13U 01 A| 2 E] 20138 7 16 24 4]
7} 2k

Saturated depth(m)

Fig. 4 Warning and alarm threshold for saturated depth
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Fig. 10 Saturated depth change with rainfall (2)
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