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Introduction

Central Asian countries have a long history of disasters that have brought out economic
and human losses. In this territory, we can observe all types of natural and technological
hazards, including earthquakes, floods, landslides, mudslides, debris flows, avalanches,
droughts [3].

Earthquakes are the prevailing hazard in Uzbekistan. It lies in a region with low to very
high seismic hazard zone [3]. Since 1955, Uzbekistan has experienced 81 earthquakes
above five in magnitude, of which 11 were above six. An earthquake struck Tashkent on
26 April 1966 that killed 10 people, affected 100,000 others and caused economic losses
of $300 million [13, 19].

Landslides are the second natural hazard in terms of number of victims and damages.
However, most of the earlier publications were in Russian and, thus, remained practically
unknown in the Western World [7].

In Central Asia, landslides often occur in the loess zone of contact with other rocks, on
clay interlayers of the Mesozoic and Cenozoic age, reaching a volume from tens of thou-
sands up to 15-40 million m?, characterized by duration of preparedness and relatively
rapid and catastrophic displacement of the masses [14].

During the last years, a large number of projects and studies have been conducted
in the mountainous regions of Uzbekistan to prevent landslide processes. In Uzbekistan,
90000 km? area covered by mountains, where about 3,0 million people are living, 17%
mountainous area vulnerable to landslides, 10-12% of the total damage caused by natural
disasters falls on landslides. Formation of landslide processes is a natural relief forming
processes which, due to changes in climatic conditions and the development of mountain
slopes increasing year by year. Mountain region of Uzbekistan are most prone to geohaz-
ards in Central Asia region. Landslide processes are often associated with influence of
three factors: climatic, seismic and man-made or technogenic.

Landslides triggered by snow melting, precipitation and underground waters consist
65-70%, by old and recent earthquakes — 25-20% and by technogenic factors — 15-20%.
Last years the great attention paid to building new and reconstruction of old transport com-
munication and transport movement on mountain highways has increased in ten times that
can trigger the formation of new landslide sites. In mountain zones still operating existing
economic constructions and mines where throughout 30-40 years large landslides devel-
oped. Their main feature is that, despite the long period of development, they continue to
move year after year and become less predictable (Niyazov, 2009).

Remote sensing technologies became a powerful tool in natural sciences. During
the last decades that this technology has also extended to landslides [1, 8, 12, 20, 21].
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Nowadays, new techniques of Remote sensing finding their application more effective for
landslide detection, mapping, monitoring and hazard analysis. Landslide detection and
mapping can be done by optical and radar imagery. New generation of high-resolution
satellites, such as World-View, GeoEye can be very useful for creating inventory maps of
landslides in regional and local scales [2, 12].

Models used for the landslide susceptibility

Landslide hazard and risk assessments start from landslide susceptibility mapping of
the territory under investigation [5, 21]. Generally, landslide susceptibility is the spatial
probability of landsliding in a given area, depending on a combination of various factors
such as geology, land use and land cover (LULC), tectonics, slope, aspect, and others [6,
22]. During the last decades, a variety of approaches for landslide susceptibility analysis
have been developed. They are categorized into heuristic, physically-based and statisti-
cal methods [4, 8].

During the last decade, investigations on landslide susceptibility assessment have in-
creased because of remote sensing and GIS tools development [15].

Few studies on landslide susceptibility mapping in the territory of Central Asia have
yet been documented. Saporano et al. [18] conducted research on earthquake-triggered
landslide susceptibility, whereas Saporano et al. [17] performed a statistical landslide sus-
ceptibility analysis for the entire territory of Kyrgyzstan. Golovko et al. [5] compared an
inventory of landslides automatically detected from satellite data with an inventory derived
from mapping by experts. Juliev et al. [10] compared three models to assess the landslide
susceptibility for the Bostanlik region, Uzbekistan.

According to the review paper of Pourghasemi et al. [16] landslide susceptibility indexed
papers mostly published in journals Environmental Earth Sciences (EES), Natural Haz-
ards, Geomorphology, Landslides, Arabian Journal of Geosciences, Landslide Science and
Practice, Computers and Geosciences, Catena, Engineering Geology, and Bulletin of Engi-
neering Geology and the Environment. During the period 2005-2016, a total of 469 articles
have been published by 270 authors from 54 different countries for a given topic. Almost
73% of the articles originated from 12 countries: China (14%), Turkey (9,6%), Iran (9%),
Italy (8,1%), India (7,5%), Malaysia (5,8%), Korea (4,7%), Japan (3,4%), Nepal (3,2%), the
USA (3%), Greece (2,6%), and Austria (2,3%). For this period, just one paper was pub-
lished for the territory of Kyrgyzstan.

Kyrgyzstan, Tajikistan and Uzbekistan from Central Asian countries have close contact
with landsliding consequences. Therefore, it is necessary for the researchers of current
countries to increase a number of research projects and publications on the landslide sus-
ceptibility mapping.

Conclusion

Remote sensing technologies can be a good tool for the data-scarce territories like
Uzbekistan and could be utilized for landslide detection, mapping, monitoring and hazard
analysis. We can see that landslide susceptibility assessment have increased because of
remote sensing and GIS tools development. Central Asian researchers have a good po-
tential in this topic, because we have not been yet applied landslide susceptibility models
for our study areas.
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