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WEAK POINT MAPPING AIMING AT THE CONSTRUCTION OF A
SYSTEM TO OFFER THE REGIONAL DISASTER PREVENATION
INFORMATION BY MEANS OF SURVEYING IN TIME AND SPACE

Ohkami,T.* Toyota.M.! Miyazawa.K.?> Yamashita,l.> Yoshizawa,N.*
Shinshu University “Naganogiken Co.Ltd.

Many different types of disasters (e.g., flood, earthquake, and landslide) have damaged people all over the
world frequently in recent years. In Japan, each municipality becomes to announce to residents the prediction
maps and evacuation information in case disaster occurs, however, these works are in progress.

With these point as background, we perform the weak point mapping by means of surveying in time and
space as to the inside water inundation disasters in the city area and the landslide disasters in the mountainous
region that are often caused by the variation of the rainfall pattern. The results are described below.

1) Inside water inundation disaster

It is examined the actual results of inside water inundation disasters in Nagano city recorded from 2006 to
2009 from the viewpoint of the rainfall characteristics and land information. Results show that inside water
inundation disasters are prone to occur as the following conditions and places: 1) The intensity of hourly
rainfall reaches 20-25mm, 2) Housing sites where used to be mulberry fields, orchards and paddy fields inside
the bed slope changing area, 3) Valley between the alluvial fans.

It is grouped the factors of inside water inundation disasters in Nagano city into four classes (topography,
channel structure, urban frame and combined). As a result, the topographic factor, which is rarely seen in the
city area, is occupied nearly 30%.

2) Landslide disaster
. We present a presumption method of three-dimensional underground slide shape by analyzing displacement
vectors of surface points on the sliding mass (tracking points). The displacement vectors are obtained from
positional data of tracking points surveyed at different time. The proposed method is based on assumptions
that 1) the deformation of a sliding mass is very small compared with the displacement of the mass, 2) ground
points move parallel to the slide surface, 3) a main landslide surface exists in the landslide area that includes
movement groups according to the characteristics of tracking points. The landslide area is divided into several
triangular elements whose nodes consist of tracking points, and the underground slide shape is obtained by
applying the least square method between the landslide depth of each tracking point and the observed
positional data. In order to examine the validity of the method, the proposed method is applied to actual land
slide areas, Shin-yasu area in Nagano city and Sodo-ji area in Nagano prefecture. The shapes of slide surface
using this procedure are in good agreement with the curves of slide surface by empirical data such as field
boring in both areas. The method does not require so many field boring data. This confirms that the method is
effective and applicable for disaster-prevention measures against landslide disaster.

KEYWORDS: weak point mapping, inside water inundation disasters, landslide disasters
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