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A Photographic Study on the Disasters caused by Volcanic
Ejecta of the Eruption of Usu Volcano, Northern Japan
By
Teiji Kumagai, Hiroshi Takahashi and Noric Oyagi
National Reseqrch Center for Disaster Prevention, Japan

Abstract

Voleanic ash and bombs of about 2x10*m® in volume were ejected by
the 1877 eruptions of Usu volcano, Hokkaido and coverd towns, farm lands,
fields and forests around the volcano. They caused various types of disaster:
damages for agriculture, forestry, city-activity and those by landslides, mud
flows and so on. In this paper, damages of forests by ash fall and mud flow
are subdivided and mapped using vertical aerial photographs of 4-hand
camera through ground-truth survey.

Damage of forest trees is subdivided into three types and ten subtypes:

Type A: this invelves damage by coarse volcanic ejecta, ey, volcanic
bombs and coarse pumices and is subdivided into four subtypes as follows.
Al: this is the most severely damaged type. Leaves and branches are per-

fectly shedded from the trunks which are only standing but withered
by the heat of ejecta.

AZ: all leaves are shedded from the trunks but the majority of branches
and trunks remain alive.

Al: branches and trunks are severely damaged by volcanic bombs in large
size but green leaves sometimes remain alive because the amount of ash
fall is not so large.

Ad4: damage is restricted to falling of leaves by coarse ash fall,

Type C: tree trunks are bent and or toppled down by the weight of
fine-grained ash sticking on leaves. Type C is subdivided into four subtypes:
C0 : most of the trunks are toppled down.

Cl: more than 70% of trees in a area are bent or toppled down.

C2: 30% to 70% of trees are bent or toppled down.

C3 . less than 30% of trees are bent or toppled down.

Type D: no damage can be appreciably observed on any parts of trees
in the area of ash fall in 1977.

D1: accumulated thickness of ash fall is more than 10cm.

DZ: that is less than 10cm.
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1t is thought that mud flows were triggered by relatively smaller amount
of rainfall in the ash fall area than in the other areas or in the same area
before the 1977 eruption. The surface runoff is considered much larger in
the former area than in the latter areas because of slow infiltration rate in
fine-grained ash covering the slope and because of the loss of storage effect
in trees without leaves.

Another triggering factor of mud flows is the instability in fallen ash
layer on slopes. Seven valley basins were surveyed and thier hazardous
orders were identified around Usu volcano. Results are shown in the inter-
pretation map.
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