Japan Society for Natural Disaster Science

BRKEEME J JSNDS 17-3 261-278 (1998)

&<
B O N
SRR

Assessment of Hazard Potential at the Foot of Volcanoes
-A Case Study: the Kikkakezawa Fan on the Southern Foot of Mt. Yatsugatake, Japan-

Kazuo OkunNisHI* and Hiroshi SUwA*

Abstract

Alluvial fans and cones on the foot of volcanoes have high hazard potential because
of frequent inundation of debris flows and floods accompanying marked topographic
changes. However, the social needs for the development of such lands are ever
increasing, because of their high demand for recreational sites. Assessment of hazard
potential and regulation of land use are thus urgent problems. This paper proposes
fundamental principles for the assessment of hazard potential on the basis of a case
study carried out at the Kikkakezawa Fan on the southern foot of Mt. Yatsugatake,
central Japan. History of land use is summarized in Fig. 3. Existing villages are located
below a major spring zone in the alluvial fan, which is fed by the groundwater in the
volcanic body. Construction of a new road (PR) stimulated land developments along
it and further upstream part of the fan. According to Kosaka (1992) the debris-flow
deposits cover the fan in three geologically distinct ages (Fig. 5). The ages of the
deposition of the debris flows in the new and middle ages are estimated according to
a close examination of aerial photographs (Fig. 6) and a reconnaissance study of the
microtopography (Fig. 7). It then enables an estimation of the frequency of the debris
flow inundation in the future. The site-by-site assessment-of hazard potential and risk
of disasters is usually difficult because the past occurrences of inundation are not
always recorded and a reliable estimation of its future possibility is hardly available. It
is, therefore, essential to regulate land use for individual areas on the basis of the
assessment of the hazard potential from the regional viewpoint using the data about
the geomorphic processes of a large time scale. In Fig. 3, for example, it is obvious that
the areas above the prefectural road (PR) constitute a zone of high hazard potential
and high risk, among which the area of the planned extension of the golf courses (Gp)
are extremely dangerous.
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®1 A\rEEEOMERE L CHMEWER (AR, 1977; LFIZES O D& 51kEk)
Fig. 1 Geology of the southern foot of Mt. Yatsugatake (Kawachi, 1977)
a: alluvial deposits, Gl: Piedmont gravel, Ag: Amigasa-yama lava, H: Hanadoya lava, Ss: Shinano-

sakai lava, NI: Nishidake lava, Nmf: Nirasaki mudflow, Ak: Akaishi group (from newer to older
sequence).
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Fig. 2 Distribution of drainage net and springs
(dots) on the southern foot of Mt.
Yatsugatake (Marui et al, 1993). The
rectangle shows the extent of Fig. 3.
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Fig.3 Land use of the Kikkakezawa Fan
(hatched part) and environs. S: the most
upstream villages, Y: Major spring zone, K
: forest zone, Do: depositional area of the
old- and middle-age debris flows, Dn:
depositional areas of the new-age debris
flows, R: Sport grounds and resort resi-
dences, G: existing golf course area, Gp:
planned extension area of the golf courses,
PR: the new prefectural road, H: highway,
RW: railway, R20: national road, Z: current
development front.
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Fig. 4 Distribution of microtopographic features
of debris flows (Nagano Forestry Bureau,
1984). Meshed part: traceable inundation,
*: naked rock and rock pieces, A: outcrop
of volcanic ash.
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Fig. 5 Distribution of deposits and other fluvial
features on the upper part of the
Kikkakezawa Fan (Kosaka, 1992)
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Table 1 The aerial photographs used in this study

wmEFER AR B BEAREES A KR
date scale kind code number agent
Nov. 1947 1/40,000 B/W M662 US. Army
Nov. 1961 1/17,000 B/W tl-241 HEFT
May 1962 1/19,000 B/W 1-255 HE T
May 1966 1/20,000 B/W t-434 WET
Apr. 1971 1/20,000 B/W t1-595 KT
Oct. 1973 1/20,000 B/W CB-73-7Y Efcich il
Sept. 1975 1/20,000 B/W h-719 HEF
Nov. 1976 1/15,000 Color C CB-76-10 B+
Oct. 1980 1/16,000 B/W 1-900 WEFT
May 1985 1/16,000 B/W 85-15 EHE
Oct. 1988 1/20,000 B/W CB-88-1Y [Eaheaiiichiliod
Nov. 1990 1/16,000 B/W 90-17 EEHE

~ =SNG\ \

xtent of the deposition of old age debris flows

\ \

Extent of the flow of middie age debris flows

Micro-ridges in the deposition of
~~ old age debris flows

_____ Trace of inundation flow path

#:++ Depositional area of inundation flow
0 Natural levee (lateral deposit of debris flow)

A s\ e

NS 2
///I/&’v’/. l==77
R6 ZEhERHHEEOEER

Fig.6 Major results of the air-phpoto interpretation
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Photo 1 A part of an aerial photograph taken in
1961. The scope is shown in Fig. 6 with
a rectangle.
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Fig. 7 Major results of the reconnaissance of the deposits of debris flows along the
Kikkakezawa gully within the rectangle in Fig. 6.

EE?2 1960 FHLEZSNDROH L VL RHHEEY LM MR L W EBSHAEE I TEE - T
W3, COKIYFRIGAKRTH-72EEZ SN 3)
Photo 2 A tree damaged by a huge boulder with a diameter of about 3 m which constituted the frontal
part of the debris flow which deposited in the fan around 1960.
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Photo 3 A group of huge boulders which consti-
tuted the frontal part of a debris flow,
presumably of 1950’s.
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Photo 4 A part of the two rows of debris-flow
deposits estimated to have constituted
the lateral deposits of middle age debris
flows (Exposed debris looks dark, but
the frontal part is covered by weeds).
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Fig. 8 Schematic transverse cross section of the topographic surfaces around

the altitude of 1,430m.
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