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1. Introduction

Mountain regions are increasingly endangered by a variety of disaster, including
avalanche, debris flows, and rock slide. Some characteristics such as elevation, angle of
slope, vegetation and climatic elements could affect the avalanche event. Indeed,
avalanche is the second factor in soil erosion that causes demolition; therefore, it
threatens the food safety. Iran has two main large mountain ranges of Alborz and
Zagros with risk of avalanches. In mountains and snow routes, avalanche is an
inevitable event and due to special geomorphological condition, Meigoun- Shemshak
road is significantly highlighted. Meigoun- Shemshak road has been situated in
Shemshak drainage basin. The objectives of this study are to identify the role of
effective factors in avalanche events and its zoning in Meigoun- Shemshak road and to
find high risk regions.

2. Material and Methods

Meigoun- Shemshak road has been located in Shemshak drainage basin (51°26'49” to
51°31'39” E; and 35°5728” to 36°3'15” N) with the area of 37.75 Km? in Roodbar
Ghasran District, Shemiranat County, Northeastern Tehran. The minimum and
maximum elevations of the study area are 2200 and 4200 m, respectively.
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Figure 1. Geographical location of Shemshak Basin
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In order to prepare the effective factors in controlling the avalanche events, the primary
data and maps including topographic maps in 1:25000 scale and geological maps with
1:100000 scale as well as Google Earth images were used. Independent variables
including elevation, aspect, slope, curvature, outcrop rock and geological were prepared
based on the basic maps. The snow accumulation area were found using Google Earth
along with the researcher’s knowledge of the region, and then converted to polygon
layer by GIS software. Since the area of avalanche zones is so smaller than the total
area, the Rare Event Logistic Regression was used to find the effective factor in
controlling the avalanche events. ROC index was used in order to evaluate the validity
of the model, accordingly. Finally, the susceptibility map of avalanche events was
prepared using the factors resulted from RELR.
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Figure 2. Variables used in logistic modeling

3. Results and Discussion

The RELR was applied to find the relationship between the snow accumulation areas as
dependent variable and independent variables, including slope, aspect, geology,
elevation and other similar elements. The results showed that depth stratum, curvature,
elevation, outcrop rock, slope, and aspect were selected as final factro in controlling the
avalanch event. The susceptibility map of avalanche events resulted from controlling
factors were classified into three classes, including low risk (67.35% of total area),
medium risk (24.9% of total area), and high risk (8.06% of total area). Since the area of
avalanche regions is less than total area; therefore, we considered 10 % of one and zero
regions for the validity model and executed it in half of the basin. The area under the
curve is 0.75, and it is reliable for being close to one.

Table 1. Rare event logistic regression results

Parameter Coefficient g
Fixed coefficient -6.247
Curvature -6.936
Elevation 4.436
Outcrop Rock 1.521
Slope 1.254
Aspect 1.079
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Figure 3. Regional distribution map affected by avalanche

5. Conclusion

According to the results of the rare events logistic model, curvature, elevation, outcrop
rock, slope and aspect layers were known as effective factors in the snow accumulation
area, respectively. 61.49 % of the snow accumulation area is related to convex footslope
and 38.51 of density in the concave area. The highest snow accumulation area ranges
from 3200 to 3400 elevations and 13% of the basin total area is appropriate for snow
accumulation. The slope map indicates that 58.22% of density is in the slope 30 -40°,
which is the best slope for the occurance of avalanche. The most snow accumulation
area is located in the southern part of the region (49.85% of the total area) and the
western part with 29.14 %. 99.97 % of the region, which have no outcrop rocks prone to
the snow accumulation area.

Key Words: Snow Avalanche, Snow hazard mapping, Rare Events Logistic
Regression, Meigoun- Shemshak road.
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