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Abstract : Recent studies have shown that there are various systems which can be used to monitor hazardous area in a debris flow
location, but lack of methodological research on the exact location where each instrument should be installed has hindered the success of
this systems. The objective of this study is to suggest the measurement system for monitoring debris-flow and propose the effective
method to determine location of measurement system. Previously studied, from 1991 to 2015, were referred and the applied ratio of every
instrument was investigated. The measurement information was divided into 8 categories including rainfall, debris-flow velocity,
displacement, fluid pore pressure, ground vibration, image processing, impact force and peak flow depth. The result of this study revealed
that the most applied instruments to be rain gauge and geophone for measuring average rainfall and ground vibration respectively. The
Analytic Hierarchical Process (AHP) method was selected to determine installation location of instrument and the weighting factors were
estimated through fine content, soil thickness, porosity, shear strength, elastic modulus, hydraulic conductivity and saturation. The soil
thickness shows highest weights and the fine content relatively demonstrates lowest weights. The score of each position can be calculated
through the weighting factors and the lowest score position can be judged as the weak point. The weak point denotes the easily affecting
area and thus, the point is suitable for installing the measurement system. This study suggests a better method for safely managing the
debris-flow through a precise location for installing measurement system.
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Fig. 1. Flow chart in this study for suggesting the location in measurement system for safely managing debris—flow,
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Table 1. Survey format

Impotant score
3 2 1 12 173

Question

How important fine content than
void ratio

How important fine content than
shear strength

How important fine content than
elastic modulus

How important fine content than
hydraulic conductivity

How important fine content than
saturation

How important fine content than
soil thickness

How important fine content than
water content

* Score meaning

- 3: Absolute more important
- 2: Very strongly important
- 1: Equal important

-1/2: Strongly important
-1/3: weakly important
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Fine content 1 0.79 0.89 0.85 0.79 0.71 0.63 0.89

Void ratio 1.26 1 1.07 1.26 1.07 1.20 0.89 0.95

Shear strength 1.12 0.93 1 1.48 0.89 1.05 0.83 1.07
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