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ABSTRACT

It is well-known that Kamchatka represents one of the most
geodynamically active regions of the World. But along
with it, its territory is characterized by wide variety of
natural hazards; many of them initiate or significantly
increase occurrence probability of the others. In particular,
the earthquakes initiate tsunamis, accompany or forestall
volcanic eruptions, activate slope instability processes such
as collapses, landslides and avalanches.

The Valley of the Geysers area is one of the most hazardous
on Kamchatka due to intensive development of landslide
processes within its territory. The study of landslide
generating factors is not less important than investigation of
landslides themselves. In this study it is necessary to regard
the whole complex of processes, controlling the slope
instability development: its geological structure, relief,
recent tectonic motions, seismic and volcanic activity of the
region, climate and meteorological data, geological,
geothermal and geocryology conditions, vegetation and
soils, economical activity.

Weight of geodynamic factors in estimation of landslides
and landfalls risk significantly increases in regions with
high seismic and geodynamic activity, on Kamchatka
particularly. The geodynamic risk factors for landslide,
which occurred on June 3, 2007 in the Valley of the
Geysers (fig. 1, 2) are presented in this paper:

- Rates of present-day regional neotectonic motions,
- Tectonics and main faults,

- Voleanic activity of Kikhpinych Volcano,

- Present-day local earth crust motions,

- Hydrothermal activity,

- Largest Earthquakes and regional seismicity.

1. INTRODUCTION

The Valley of the Geysers is one of the main points of
interest in the World. Its territory having totally about four
square kilometers embraces more than 200 thermal springs
including about 90 springs of geyser type; 20 of them - are
big geysers. The Kamchatka Valley of the Geysers is the
only one geyser field in Asia. It is a picturesque deeply cut
mountain river canyon located in out-of-the-way area
remote from main infrastructure of the peninsula.
Geological, hydrological and morphological (Fig. 3, 4)
peculiarities of the Valley of the Geysers control both high
geodynamic activity and increased landslide risk of this
territory. The Valley of the Geysers belongs to Kronotskiy
State Natural Biosphere Reserve; it is included in the
UNESCO World Natural Heritage Complex Site
"Volcanoes of Kamchatka". It represents biological and
landscape diversity of the Kamchatka Peninsula.

The strategy of ecological tourism development in the
Valley of the Geysers and other nature-conservative
Kamchatka territories is being elaborated presently in
frames of Joint Project of United Nations Development
Program (UNDP) & Global Environment Facility (GEF)
called "Conservation of Kamchatka Biological Diversity".

Figure 1: Uzon-Geysernaia and neighbor calderas in the
Eastern volcanic front in Kamchatka peninsula.
The Valley of the Geysers is located at the
eastern margin of the caldera. Area of June 3,
2007 landslide is marked by arrow

2. NATURAL DISASTER ON JUNE 3, 2007 IN THE
VALLEY OF THE GEYSERS

A natural disaster - big landslide with volume estimated
from 8-15%10° m* to 20x10° m® - occurred on June 3, 2007
in the Valley of the Geysers (Leonov, 2007, Gordeev et al.,
2007, Pinegina et al., 2008, Kugaenko, 2008), (fig. 1-3).
Complicated multiphase character of failure characterized
the landslide in the Valley of the Geysers. According to
rocks displacement rate it was a rapid landslide and thus the
most dangerous one. The flow rate reached 30-40 km/hour.,
The height 6f separation (cleavage) wall was up to 150 m
and its length was about 800 m.

Giant mud-stone avalanche, formed by landslide, descended
along Vodopadnyi Stream bed into Geisernaya River. A
natural rock-fill dam with length about 300 m, height
reaching 50-60 m and width up to 250 m in the widest place
originated. A dam lake with length about 2 km appeared.
The landslide by lucky chance did not cause human victims.
Nevertheless helipads, bridges and economic buildings
were crushed or partially destroyed. The debris avalanche
stopped only in one meter from Visit Center Building of
Kronotskiy Reserve.
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Figure 2: Panoramic photography of the eastern rim of Uzon-Geysernaia volcano-tectonic depression, the Valley of the
Geysers and vicinity made from helicopter on October 14, 2008. In central part of photo — the landslide and the
dammed lake. On the background: volcanic massive Kikhpinych

Figure 3. a, b: The separation (cleavage) wall of the
landslide. The height of the subvertical wall is
about 150 m. Photo by V. Saltykov. September
29,2008







