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ABSTRACT

In this study, using radiosonde data of temperature and altitude relationship networks during 2005
to 2018 statistical period, annual, seasonal, monthly and hourly averages were obtained. Based on
the regression equations between temperature changes and altitude the environmental temperature
drop rate was calculated and the solidification level height was calculated. The results show that
ELR rate is strongly correlated with ground surface temperature in hot and cold seasons, so that
ELR increases during warm seasons and decreases in cold seasons.

The ELA survey of the Dena Heights shows that this level is at an average altitude of 5241 meters,
while the highest elevation is at the Dena Mountain Range of 4450 meters, as a result, in terms of
climatic conditions, it is not possible to create permanent and active glaciers in this mountain
range. The percentage of snow cover above the FLH level is about 2 times that of the downstream
levels, but this difference can be increased up to 3 times in the cold season. According to the
hypsometric profiles of Dena elevations, two elevations of T1 and T2 at 2400 and 3400 m were
determined based on curve slope changes, respectively. The crossing and oscillation of the
environmental components from these topographic thresholds can lead to exponential responses of
the Dena altitude toughness System to the accumulation and density of ice and snow, as well as its
hydraulic power and distribution throughout the year and in warm and cold phases.

Received:22/12/2019
Accepted :27/06/2020

Keywords:
Environmental Lapse
Rate, Freezing Level
Height, Equilibrium
Line Altitude, Snow
Cover, Dena.

Copyright©2021, Geography and Development. This is an open-access article distributed under the terms of the Creative Commons Attribution-
noncommercial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original
work is properly cited.

Extended Abstract is the ambient temperature silt (ELR), which is the
) basis for calculating the various parameters of
1- Introduction glacial geomorphology.Environmental Components

of the environmental temperature drop (ELR),
freezing height (FLH), equilibrium elevation
(ELA), and snow-cover percentage (SC) are very
important in examining the environmental behavior
of the roughness system. These environmental
profiles can directly and indirectly enhance and
control glacier activities by permanent and non-
permanent affect on the water balance, the capacity

nowing the temperature distribution
at different altitudes enables the
researcher to examine the amount
of temperature decrease at different
levels. This amount of ambient
temperature decrease with altitude
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the glacier where the rate of harvest and
accumulation is equal during a year. In most long-
standing glacier studies, the ELA value is
considered equal to the snow boundary. Also, the
freezing level or zero-degree isothermal line in the
atmosphere is a determining parameter on the ice
cover of mountains and highlands with the change
of water to ice.

2-Methods and Material

To calculate the ELR in the study area, the
relationship between air temperature and altitude in
the lower layer of the troposphere (up to 10,000 m)
was investigated and its results were used to
evaluate the freezing altitude. In the obtained ELR
equations, the temperature was set to zero to obtain
an equivalent freezing height. Freezing elevation
was calculated, averaged, and evaluated based on
grid radius data at annual, seasonal, monthly and
daily time intervals. The height of the glacier
equilibrium that has a climatic meaning, according
to the suggestion of the glacier researchers the
maximum FLH height was considered at the end of
the melting season.

ELAyoaern = MaXsymmer rLn

In this respect, FLH_max is the highest elevation of
FLH at the end of the harvest or thaw season (late
September) and ELA_Modern is an estimate of the
position of the ELA current.

MODIS satellite data from Terra and Aqua satellites
were used to study the snow cover changes in the
study area and the average snow cover was obtained
in the time periods of the month, season and year.

3-Results and Discussion

Seasonal and annual ELR fluctuations show that the
highest seasonal ELR rate is about 8 degrees per
1000 meters of elevation decrease, and the lowest
seasonal ELR is about 6 degrees per 1000 meters.
The height of the monthly freezing level varies
between about 2000 m and 5,300 m. Hourly
fluctuations in altitude range from about 3800 to
4000 m. In 2012, during the statistical period, the
lowest average annual freezing altitude and 2010
were the highest.

The highest percentage of monthly snow cover is in
January and February and the lowest is in May and
June. On average, the percentage of monthly snow
cover has a marked tendency toward the northeast

slopes of almost every month. This is related to the
positioning of the amplitude in the back section to
the sun and the inclination angle of the sun in this
wing. Also, the percentage of annual snow cover on
the northeast slopes is significantly higher. The
average annual percentage of snow cover in the
northeast slopes is 2 to 3 times that of the southwest
slopes. This distinct difference between sunny and
sunny slopes greatly affects the feeding of glaciers,
springs and rivers. In summer, the freezing altitude
exceeds the height of Dena and reaches a height of
5240 meters. This can be very effective in limiting
the activity of permanent glaciers.

4-Conclusion

According to the results, seasonal fluctuations of
FLH fluctuate between 5000 m in summer and 2500
m in winter. The monthly FLH reaches its
maximum level in July, up to 5000 meters in July,
which severely limits the possibility of permanent
glaciers at these altitudes. The January FLH balance
sheet location is very critical in the nutrition and
conservation of water resources. In water resources
monitoring, this threshold is very important. The
mean freezing height during summer is a climatic
estimate of the height of the equilibrium line so that
the height of the glacier equilibrium line is
calculated to be 5241 m above the maximum height
of the Dena.

This means that it is not possible to create
permanent and active glaciers in the Dena Heights
with the current conditions. Investigating the
percentage of monthly, seasonal, and annual snow
cover over the Dena Heights shows a significant
and noticeable difference between the northeast
(back to the sun) and southwest (the sun) slopes.
The results show that the difference between the
percentage of snow cover in these two slopes
increases three times during the cold season.
Investigating the relationship  between the
normalized snow cover curve and the freezing
elevation height can be used to identify the
compressive and harvesting phases of the elevation
basin. When the normalized snowflake percentile
curve exceeds the normalized FLH and rises, the
compressive phase dominates and the upstream
phase reverses the topographic basin.

Keywords: Environmental Lapse Rate, Freezing
Level Height, Equilibrium Line Altitude, Snow
Cover, Dena.
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