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Abstract: The potential of the satellite based remote sensing has been demonstrated in many applications. The remotely
sensed data together with selective field observations can play a crucial role in the study of snow avalanches and crevasses in inaccessible and rugged terrains in the Himalayas. The hazard potential of snow avalanches is of paramount
concern in high mountain areas with dense population. In this paper, an attempt is made to delineate the avalanche probable
sites using Statistical and Heuristic approach. The methodology for optical remotely sensed data over rugged mountainous
terrain of Himalayas encompasses the ortho-rectification to derive accurate location, the atmospheric correction to compute improved ground reflectance image and density slicing to demarcate the snowline using ratio of SWIR band and Red
band. The microwave remotely sensed data is also attempted to discriminate between snow and rocky surface using
normalized standard deviation and map the crevasses using the combination of texture measures (contrast, entropy and
correlation).
The analysis shows the efficacy of remotely sensed data in an optical and microwave range from the existing and future
satellites in managing the hazards in snow covered Himalayas.
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1. Introduction
The arc-shaped young fold mountains called the Himalayas
extend along the entire northern boundary of India. Young
fold as they have been formed relatively recently in the
earth's history from the folding of earth’s crust through
movement between the continental plates. These mountains
extend for more than 2500 km in length in a series of parallel
ridges and show high variations in snow and meteorological conditions from east to west and from south to north.
The snow avalanches, the commonly occurring phenomenon in the Himalayas, are a sudden downward descent of
a large mass of snow, ice, boulders and shrubs on the slope
with high velocity and force. They claim lives and properties. Normally, a conventional knowledge-based approach
is followed for forecasting of the snow avalanches (Sharma
& Ganju, 1998). The major contributing factors to the avalanches are the changes in the characteristics of the snow
cover of the high inaccessible slopes, which are difficult to
assess using the conventional techniques. The use of satellite based remotely sensed data can greatly solve this problem (Sharma et al., 2004).

The crevasses on the other hand, are fissures or cracks in a
glacier resulting from stress produced by its movement. They
are often bridged by the snow and are concealed. They may
close up as the glacier moves and become dangerous for
the human lives.
The satellite based remotely sensed data in optical range is
well suited for the measurement of snow cover (including
dry versus wet snow, fine versus coarse snow, disturbed
versus non-disturbed snow and avalanche versus non-avalanche snow), because the high albedo of snow presents a
good contrast with most other class covers, with the exception of cloud cover. The remotely sensed data in microwave
range can complement data in optical range for quantitative
estimation of snow parameters and snow characterization
due to its unique capability to provide data in all-weather
day and night conditions.
In the present study, the remotely sensed data in optical
range (IRS LISS III) and microwave range (RADARSAT-1
Fine Beam) was used for the snow line mapping, the snow
characterization and the crevasse mapping (Crevier et al.,
1999; Crevier and Kaushal, 2000). The Statistical and Heuristic approach was explored for delineation of probable
avalanche sites.

