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1. Introduction

Mass-movement is one of the processes of landform development, including landslide, slope
failure, and debris flow. The factors that control mass-movements are classified into triggering
factors that bring mass-movement to occur directly, and conditioning factors that control spatial
occurrence, size and shape of the mass-movements. The former includes rainfall and earthquakes,
and the latter includes landform, geological feature and underground water. These factors are
revealed that they belong to triggering factors or conditioning factors, but it is not almost carried out
the studies about the correlation between these factors. This is probably because the most of the
studies about mass-movement having a property of case study. In case of case studies, because the
factors treated as conditioning factor are regionality itself of the study area, it is hard to apply the
similar mechanism can to the another regions. Therefore, it won’t bring to leading generality even if
the dominant factors were identified. The author investigates the characteristics of the
mass-movements that occurred in each study areas for leading more generalized properties by
restricting triggering factor to earthquakes and selecting several study areas on purposes of the
removal of the bias in conditioning factors brought by regionality and the comparative study. The
investigate matters are field works, aerial photo interpretation and geomorphological analysis, and
the study areas are the disaster area of “lwate-Miyagi Midland Earthquake”, “Noto Hanto
Earthquake” and “Mid Niigata Prefecture Earthquake”.
2. Result and discussion
2-1. Occurrence of the mass-movement

The author identified each in 687, 124, 1194 mass-movements triggered by “lwate-Miyagi
Midland Earthquake” and “Noto Hanto Earthquake” and “Mid Niigata Prefecture Earthquake”,
respectively. The disaster area of “Mid Niigata Prefecture Earthquake” was greatest at the number
and density of the mass-movement in three study areas (Tab.1). While the greatest study area at the
size of each mass-movements was the disaster area of “lwate-Miyagi Midland Earthquake”. This can
be related to the difference of relative relief in each study areas.
2-2. Spatial occurrence of the mass-movements

Fig.1 shows positive correlation at the relationship between seismic intensity and the density of

mass-movement on the whole, but it also can be recognized that increase of the value of density is



discontinuous at the several seismic intensity. This resulted from the existence of conditioning
factors that promote or restrict the occurrence of mass-movement, and it shows the mass-movements
are not necessary to occur easily at the area whose seismic intensity shows high value.

Fig.2 indicates that the mass-movements are easy to occur at the steep slope, because of the
continuous increase of the density of the occurrence of the mass-movements. And it can be pointed
out that the slope angle is more dominant factor among conditioning factors for the occurrence of
mass-movement, because it shows similar slope and continuous increase in the three study areas (Fig.
2). And on the other hand, density of the occurrence of the mass-movements shows different value in
each study areas, therefore, it is thought that the occurrence rate of mass-movement depends on
other factors at the slope that is similar slope angle. Physical property like geological feature is
probably the conditioning factor that caused the discontinuous increase of the density of the
occurrence in seismic intensity and the difference of the density of occurrence in the slope angle in
each study areas.

2-3. Relationship between the mass-movement and the landform development

It is found that mass-movements concentrated at the foot area of the volcano located northwest part
of lwate-Miyagi region (Mt. Kurikoma), while the area from hillside to mountaintop is sparse with
mass-movements. This suggests that mass-movements can be related to the subdivision of the
volcano in the role of advancement of the retreat of the end part of the volcano body that is one of
the processes of the landform development.

Tab.1 Number and density of the mass-movements
Number Study area(km®  Density(Number/km?) Density(m?/m?)

Iwate—Miyagi 687 9.0x10° 76x107* 52x107°
Noto 110(124) 1.5x10’ 8.1x107° 44x107°
Chuetsu 1194 3.0x10° 38x107° 1.5x 1072

Tab 2 Size of the mass-movements in each study areas

Area(m?) Sum Max Min Ave Med
Iwate—Miyagi 6618400 946900 200 9635.6 2300
Noto 67375 12100 2 6125 110
Chuetsu 4726600 224800 100 3965.3 1800
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Fig.1 Density of the mass-movement Slopel]

Fig.2 Density of the mass-movement(Slope)
(Seismic intensity)
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