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ABSTRACT

Cirques are the major forms of glacier and its shape is the most important factor in determining
glacial conditions. Accurate identification and morphometric and allometric analyzes of cirques
will distinguish and distinguish them from other cirque -like effects and identify their evolution.
The main purpose of this study was to identify, classify and morphometry glacial cirques of Jabal
Heights in Kerman province based on new geometrical techniques and methods. 16 cirque glaciers
under the glacier basin, based on the digital elevation model and its adaptation to the slope map
classified in the software environment, 200 glacier cirques were identified in the study area and
plotted in linear and polygonal formats. By fitting power models to the circular longitudinal
profile, the cirques coefficients and statistical parameters were extracted. The cirques classification
was carried out according to the methods of Wilburg and Rudberg, Evans and Cox. For the
morphometry of these circuses, parameters such as (L), (W), (H), (L /W), (L / H), (W / H) and
cirque size were used and their morphometric properties were investigated. Is. According to the
results of the research, there are 60 N1, 67 N2, 42 N3 and 31 in the high altitudes of Jabal. In
cirques of both classes B <1. The results of geo-geometric analysis of cirques of different classes in
this area indicate that cirques in this area were not typical glacial cirques or that glacial erosion did
not play a major role in their formation.

Copyright©2020, 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
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Extended Abstract

1- Introduction

n the evolution of unevenness, glaciers
and the rule of the Anaglishial and
Cataglyshic periods have played an
important role in the processing and
development of unevenness. Then,
during the Anaglishial periods, the
accumulation of large amounts of
snow and ice on the slopes and the

melting of these ice masses played a significant role
in the formation of the slopes. This effect manifests
itself not only in the formation of glacial forms but
also in a series of subsequent events. cirques are the
main forms of glaciation and its shape is the most
important factor in determining glacial conditions.
Glacial cirques are one of the most typical landforms
of glacial territories and are an important indicator in
long-term tracking. Accurate identification and
morphometric and allometric analyses of cirques will
distinguish ~ them from other cirque -like
complications. For accurate identification of glacial
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cirques, accurate study of the size and forms of these
shapes, the use of modeling and mathematical and
numerical relations (morphometry) seem necessary
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studies of glacial cirques provide the possibility of
studying vertical and regional development, degree
of evolution, direction of development, relationship
between orientation of these landforms with
topographic prominence, structural status of bedrock
and climatic factors. Allometric relations also show
the role of glacial erosion in cirques development

2-Methods and material

After identifying 16 glacial sub-basins, at altitudes
above 3,000 meters, 85 glacial cirque artifacts were
identified in the area and plotted on a graded map in
two linear and polygonal formats. By fitting the
power models to the longitudinal profile of the
cirqgue works, the coefficients and statistical
parameters of the cirques in the region were
extracted. cirques classification operations were
based on the methods of Wilburg and Rudberg,
Evans and Cox. For the morphometry of these
cirques, parameters such as (L), (W), (H), (L / W),
(L / H), (W / H) and the size of the cirque are used
and their morphometric characteristics were
investigated. To perform geoalometry and isometry
of cirques in the highlands, a power model fitted in
the form y = axP on the longitudinal axis of the
cirques was used.

3-Results and Discussion
In the highlands of Jebal Barez, out of 85 glacial
cirques in the region, 11.68% of the total cirques are
in the north direction, 42.63% in the east, northeast
and southeast directions, 11.47% in the south
direction, 46.34% are in the west, northwest and
southwest direction.
According to the Wilburg and Rudberg method, 6
cirque equivalent to 7.06% of all cirque in the N2
category, 14 cirques equivalent to 16.47% of the
total cirque in the N3 category, 45 cirque equivalent
to 52.94% of all cirque are in N4 category and 20
cirques equal to 23.53% of all cirques are in N5
category. According to Evans and Cox
classification, there are 6 cirque in the good and
developed category, 14 cirque in the definite
category, 45 cirque in the weak category and 20
border cirques in the study area. The results of
cirque analysis at high mountain heights show that
the coefficient of variation on the longitudinal axis
of N2 cirques is 17.13 meters and for their
transverse axis is 17.07 meters. This coefficient is

15.28 m for the longitudinal axis of cirques of N3
categories and 18.56 m for the transverse axis of
these cirques. The coefficient of variation for the
longitudinal axis of N5 class cirques is 29.51 meters
and for the transverse axis of these cirques is 29.53
meters. The average longitudinal axis of cirques N2
and N3 is 802.5 meters and the average transverse
axis of cirques in this category is 689.2 meters. Due
to the average longitudinal axis, cirques in this
category expand in the longitudinal direction. The
average longitudinal axis of cirques N4 and N5 is
5245 meters and the average transverse axis of
cirques is 435.3 meters. In these roughnesses, the
size of N4 and N5 cirques vary.

The minimum size of N4 and N5 cirques is 475.3
and the maximum is 1762.5 meters. The coefficient
of variation of coefficient b for the longitudinal axis
of cirques N2 and N3 is less than the coefficient of
variation of coefficient b for the longitudinal axis of
cirques N4 and N5. The average amplitude of the
coefficient b is 0.193 for the longitudinal axis of N2
and N3 cirques and 0.197 for N4 and N5 cirques.
This value is slightly higher for N4 and N5 cirques.
The correlation coefficient for the longitudinal and
transverse axis of cirques N2 and N3 is equal to 0.93
and this value is equal to 0.96 for the longitudinal
and transverse axis of cirques N4 and N5. The
coefficient b for the longitudinal axis of cirques N2
and N3 is equal to 0.891. As a result, B <1 and
allometric behavior are negative for cirques in this
category. The coefficient b for the longitudinal axis
of cirques N4 and N5 is equal to 0.869 and B <1.

4-Conclusion

According to the geological information of Kerman
region, due to magmatic activity, roughnesses of
Jebal Barez have been internally and externally
formed. This issue has had a great impact on the
spatial distribution, shape, size and evolution of
cirqgues and has prevented the evolution and
development of cirques in the study area. Due to this
issue, the changes in the longitudinal and transverse
axis of the cirques of both categories are greater than
the changes in their depth. Due to the resistance of
the roughness materials to water erosion and glacial
erosion, the depth of the cirques and the related
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changes at these altitudes are low. In general,
cirques of both categories take a long time to
develop and must be affected by a number of glacial
periods. In cirques of both categories it is B <1.

For cirques in this category, allometric behavior is
also negative. The study of allometric behavior of
cirques of different categories in this area indicates
the mismatch of allometric behavior (or growth
pattern) of cirques in this area with other glacial
regions of the world and this does not match with
the allometric behavior of snowy mountain cirques
such as Alps and Tianshan. The coefficient a for the
transverse axis of the cirques of these heights is
greater than the coefficient b. We conclude that the
isometric behavior is available both for cirques in
category of N2 and N3 and for cirques in categories
N4 and N5.

Keywords: Morphometry, Glacier cirques, Jabal
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