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Interdiction

Assessment of Quaternary climate change has always been one of the most controversial and the
most attractive issues that have attracted the attention of geomorphologists due to the reflection on
shaping systems and created forms on the surface of the earth( Moayeri et al, 2008: 113). The nature

of most surface forms of earth related to climatic conditions. Especially they related to the severe and
intermittent climate changes in the Quaternary period (Abtahi, 2013: 186). Despite the current
location of Iran and the domination of dry and semi-arid conditions, the rule of glaciers in Iran has
been made with doubts, but the existence of geomorphologic evidence of glaciers in different regions
indicates the function of glaciers in its various regions (Ramesht et al, 2011: 60). Despite the current
location of Iran and the domination of dry and semi-arid condition that has been made with doubts
the domination of glacier process, but the existence of geomorphologic evidence of glaciers in
different regions indicates the function of glaciers in various regions.Domestic and foreign
researchers have confirmed the effect of quaternary glacial processes in the heights of Central Iran as
the driest geomorphic unit of Iran. Central Iran is a triangular area with a geographic coordinates of
51 to 58 degrees east longitude and 29 to 34 degrees north latitude and its area is 376,632 square
kilometers and covers 23 percent of Iran's area.

Methods and Material

In this article, it is tried to estimate the ELA in central Iran by Wright, cirque-floor altitude,
Terminus-to-Head Altitude Ratio (of Wright and Porter), and altitude ratio's methods. Then to be
introduced the best method to estimate the ELA. Glacial cirques, as the most important landforms of
the Quaternary cold periods, are recognizable the form of the curve lines in topographic maps. The
first step to estimating the ELA, identifying glacial evidence such as the cirque. To track the cirques
of the area were used topographic maps with scale 1: 50000, the curve lines, the 30 * 30 digital
elevation model, and the ARC GIS and Global mapper software. Accordingly, more than 3300
cirques were identified in Central Iran. The mountainous terrains of central Iran, examining it as a
geomorphic unit faced with the problem, therefore, in order to solve this problem, first the ELA was
calculated in the water basins, which are located in this unit. The mountainous terrains in most parts
of central Iran are northwestern - southeastern and sometimes western - eastern.The cirques were
identified in different directions and the ELA was estimated for different slopes in this geomorphic
unit.



Results and Discussion

The geomorphic unit of central Iran is located in central parts of Iran. Quaternary glaciers of this unit
were identified in the western and northwestern regions of the mountainous regions. Salt Lake,
Gavkhoni, Abarghu-Sirjan, Siahkuh Desert, Duranjir Desert, Lut Desert are among the basins located
in the geomorphic unit of Central Iran.From these basins, only mountainous terrains of Duranjir
desert is western-eastern, and its cirques are formed in the north and south directions.In other basins
mountainous terrains are northwestern-southeastern, and the cirques are formed in the northeastern
and southwestern directions. In Wright's method, ELA is determined using determining the location
of the cirques and passing 60% of the line (Entezari et al, 2015: 172). For Porter, the glacier fills the
cirques when the ELA is not much higher than the average cirque-floor height. This method is used
to obtain the Quaternary ELA. Using THAR approach, the equilibrium line altitude (ELA) and the
THAR ratio are obtained. With the THAR method, the best result is obtained for small and
symmetrical glaciers with the normal distribution of areas and heights. The THAR ratio is between
zero and one. This method is also used to identify cirques, and if the THAR ratio is less than 0.46 or
greater than 0.86, the identified figure is not considered a cirque (Yamani et al. 2013: 7). In this
method, ELA is determined by means of the mean elevation range of the glacial tabular terminus and
the highest ridge of the basin or region under study (Sharifi et al, 2016: 116).

Conclusion

Investigation of cirques in different directions indicates that most glacier cirques are formed in the
northeastern or southwestern slopes. The dispersion of the number of cirques indicates that Nesar
slopes (Northeastern) of the geomorphic unit of Central Iran have better conditions for the formation
of glacial cirques. Analysis of ELA was estimated by THAR applying the Wright method indicates,
in terms of elevation and direction effects are more consistent with the environmental conditions. The
ELA in this unit was estimated between 2743 meters and 3098 meters (with 360 meters height
difference). The average elevation of ELA of central Iran was 2853 meters. Analysis of the results of
the effect of the value of slope and height of the peak on the ELA indicates that the effect of the slope
in the Negar slopes and height of the peak in Nesar slopes is greater.

Keywords: Quaternary, Cirque, ELA, Terminus-to-Head Altitude Ratio, Central Iran.
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