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ABSTRACT

The shape of the surface is important for geomorphologists because the morphology influences other
environmental components. One of the important environmental variables that strongly influence is the
Snow-Cover Duration on elevations. SCDura in mountain reservoirs has a direct effect on temperature,
hydrological, erosion, vegetation, and biological feedbacks, and as a result of studying the interaction of
the topographic surface of the earth with the durability of snow cover, it becomes necessary and
important.

In this research, the relationship between the geomorphological components of the elevation, slope, and
aspect with the max Snow-Cover Duration was calculated and investigated based on the data of Aqua
and Terra satellites in the statistical period of 2003 to 2021. The Modis daily snow products named
MOD10A1 and MYD10A1 were used for this purpose. The data was downloaded from NASA's
official site and was prepared in the main database. In the first step, the data was binarized based on a
threshold of 50%, then, the effect of the cloudiness was reduced using a spatial and temporal filter.
Then, the data from Terra and Aqua satellites were combined and, the Max Snow-Cover Duration per
cell in the raster network was calculated on an annual basis. The relationship between Max Snow-
Cover Duration and elevational bands was investigated. The trend of changes in the Max Snow-Cover
Duration shows that lower valleys and foothills of eastern Talash have a sharper decline. This situation
can be attributed to human interventions, anthropogenic activities, as well as these areas locating in the
transitional zone and to be more effective from environmental changes.
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Extended Abstract

1. Introduction

necessary and important. The review of the research

Theshapeof thesurface isimportantfor geomorphologists
becausethe morphology influencesother environmental
components. One of the important environmental
variables that strongly influence is the Snow-Cover
Duration on elevations. SCDura in mountain reservoirs
has a direct effect on temperature, hydrological,
erosion, vegetation, and biological feedbacks, and as a
result, studying the interaction of the topographic
surface of the earth with the Snow-Cover Duration,

background shows that mainly in the previous studies,
the correlation of topographical components such as
slope, slope direction, or elevation with the number of
snow-covered days or the spread and snow-covered
levels has been investigated. However, in the field of
snow phenology, there has been less attention to the
component of Snow-Cover Duration succession,
especially Max Snow-Cover Duration and its
relationship with topographical components. As a
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result, in this research, the aim is to analyze and
investigate the relationship androle of geomorphological
components such as the elevations, slope, and slope
direction with the max Snow-Cover Durationin the
Talas Mountain, Finally, correlation analysis, trend
analysis and spatial pattern of changes in this
environmental profile were analyzed.

2. Methods and Material

The extent of the research includes Talash mountain
and surrounding lands between 47° 59' 56" to 50°16'
60" E and 36° 32" 23' to 38° 31' 27" N. Talash is
limited to the heights of Alborz from the east, the
heights of Azerbaijan from the west, the Caspian Sea
from the north and northwest, and Taleghan and
Sefirod valleys from the south. In this research, the
relationship  between  the  geomorphological
components of elevation, slope, and slope direction
with the max Snow-Cover Duration was calculated
and investigated based on the data of Aqua and Terra
satellites in the statistical period from 2003 to 2021.
The Madis daily snow products named MOD10A1
and MYD10AL1 were used for this purpose. The data
was downloaded from NASA's official website and
was adjusted daily from 2003 to 2021, equivalent to
6940 cine images in the database.

The geomorphological components of elevation,
slope, and slope direction were extracted from the
elevation data published by the Japan Space Agency
in May and October 2015 with a horizontal
resolution of about 23 m. This data is one of the most
accurate data sources on a global scale at the
moment, which has a spatial resolution of 23 m and
is extracted from ALOS satellite images. In the first
step, the data was binaries based on the 50%
threshold. In the next step, the cloudiness effect was
reduced by using a spatial and temporal filter. Then,
the data from Terra and Aqua satellites were
combined, and based on this, the Max Snow-Cover
Duration per cell in the raster network was calculated
annually and area maps were prepared and drawn.
The max Snow-Cover Durationin the elevation
classes, slope, and slope direction was also
investigated.

3. Result and Discussion

The correlation between geomorphological components
(elevation, slope, slope direction) and max Snow-
Cover Duration was calculated, and the correlation
rate with height was estimated as 0.96. The
correlation of slope and Snow-Cover Duration in

different slopes showed different behavior and
trends. From O to 15 degrees, positive (increasing)
with a correlation coefficient of 0.73, from 15 to 45
degrees, negative (decrease) with a correlation
coefficient of 0.97, from a slope of 45 to 60 positive
(increasing) with a correlation coefficient of 0.96 and
from 60 to above, it is a decrease. The absolute
changes and the trend of changes in Snow-Cover
Duration in Talash were analyzed. The final results
show that the years 2010 and 2018 have the lowest
and the years 2008, 2012, and 2017 have the Max
Snow-Cover Duration. The relationship between the
Max Snow-Cover Duration and elevation is strong
and the correlation rate with elevation is slowly
increasing based on the surveys of the entire
statistical period. The slope of the height correlation
rate increases with the Max Snow-Cover Duration in
Talash, especially from 2007 onwards. The Max
Snow-Cover Duration in flat lands has an increasing
trend up to 15 degrees, a decreasing trend from 15 to
45 degrees, an increasing trend from 45 to 60
degrees, and a decreasing trend from 60 degrees to
above. The Max Snow-Cover Duration is related to
the directions with an azimuth of 300 to 350 degrees,
which is approximately equivalent to the lands with
northwest to north slope, and the lowest durability is
related to the directions with an azimuth of 150 to
200 degrees, which is approximately equivalent to
the lands with south direction. The absolute sum of
changes in the Max Snow-Cover Duration in the
western half of Talash is more than the eastern half,
and in the highlands, it is more than the lowlands and
plains. The trend shows the Max Snow-Cover
Duration at the Talash mountain, it is decreasing
more steeply in the lower valleys and mountains of
Eastern Talash.

4. Conclusion

The effect of elevational bands on the change of the
Max Snow-Cover Duration is up. So, on average the
entire statistical period, there is a positive correlation
of 0.96 between these two environmental
components. Based on the correlation between these
two components, with every 1000 m increase in
elevation, the max snow-cover duration increases,
4.8 days. The correlation rate between the elevation
and max snow-cover duration in different years from
2003 to 2021 is increased with a gentle slope. That
means from 2003, especially from 2007 onwards, the
main factor controlling the max snow-cover duration
at Talesh mountain has been elevation, showing that
this factor has increased. The reason for this problem
can be related to environmental and climate changes,
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which need more investigation in the future by
science and environmental researchers. As the slope
increases to 15 deg, it enters the foothills from the
plain area, so for this reason, the snow-cover duration
shows an increase and a decreasing trend observed
from the slope of 15 to 45 deg. The reason for this
situation is that these lands are facing the sun,
especially in winter when the sun tends to the south.
Another reason is the moisture charge of the Caspian
Sea and the Mediterranean and Western systems,
which collide with the northwestern and northern

strengthens the snow-cover duration in these lands.
Finally,suggested to environmental science researchers
studied the role of different components on snow
phenology in mountain areas Because providing the
majority of fresh water for urban and rural areas
(agriculture), and the base discharge of rivers and
internal lakes is dependent on these areas, changes,
quantification, and modeling can be investigated in the
field of water resources, environmental power, and
management of mountain areas to be used.

Keywords: Geomorphologic components, Snow-cover,

flanks of Talash slopes and cause more snowfall in
these areas in the cold seasons. As a result, it

Maximum snow-cover duration, Talesh mountain.
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