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Figure 1: Location of Zagros.
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Figure 2: Geological location of Zagros.
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Figure 5: View of the identified dolines in Arc Gis software (Source: Map 1:50000, 5458, II).
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Figure 6: View of dolines in Global Mapper software.
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Figure 7: View of the hill and plain and their profile in Global Mapper software.
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Table 1- Current temperature and precipitation classes in Zagros
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Figure 8: Current temperature-precipitation map in Zagros.
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Table 2- Snow line height in the Zagros basins, source: (Jafari and Hazrati, 2018).
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Table 3-Temperature difference obtained for each basin.
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Table4- Temperature and precipitation classes of the Quaternary period in the Zagros.
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Figure 9: Temperature-precipitation map of the Quaternary period in the Zagros.
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Figure 10: Distribution diagram of karst features in temperature-precipitation classes at the present time.
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Figurel1: Distribution diagram of karst features in temperature-precipitation classes in the Quaternary period.
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Table 5- Distribution of karst features in temperature-precipitation classes in the current period and
the Quaternary period in percentage.
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Figurel2: Distribution of karst forms according to temperature-precipitation classes in Zagros.
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Abstract

Karst landforms are the result of temperature and moisture processes over time in
dissolved rocks and especially limestone. Karst forms, depending on the current
climate, but due to being affected by temperature and water and their changes during
the Quaternary, are usually palimpsest or polymorphic forms. Based on bibliographic
texts and documents (geological maps 1: 50000, 30 * 30 digital elevation maps, 49year
olds database, satellite imagery and topographic maps 1: 50000), the data were
collected to analyze the effects of climatic factors on Zagros karstic areas (Doline,
Strait, Canyon, Limestone Plots, Homes or Hills, Caves and Springs). The initial data
was analyzed using software such as Arc GIS, Mapper Global, MATLAB and Excel.
A large percentage of Zagros karstic forms are formed at temperatures ranging from 4
to 1 degree, precipitation is from 1017 to 1265 mm (Favorable climate) and
temperatures ranging from -9 ° to -4 ° C, and precipitation ranges from 1265 to 1513
mm (very favorable climate) of the Quaternary. In the current situation, due to climate
change and its favorable climate, temperatures of 5 to 10 degrees Celsius and
precipitation of 583 to 726 mm and moderate climate with temperatures of 10 to 15
degrees and precipitation of 440 to 583 mm are evolving. Fewer percentages of
climates in the climate are favorable to the climate, which is due to the fact that very
low temperatures and cold weather impede the development of karst; the density of the
karstic forms decreased from -9 ° to -4 © C and the precipitation from 1265 to 1513
mm.

Introduction

There are many landforms in Iran that the cause of their emergence cannot be interpreted with
the present climate. Climate change is one of the special features of the Quaternary, which has
led to changes in the formation of systems. One of the systems derived from the refrigeration
system is karst. Water is the most important factor in the development of karst. This is the
main factor in controlling dissolution and erosion. Naturally, karst develops in areas where
rainfall is high and arid or cold areas are preventing the development of karst. The dissolution
of limestone at a low temperature and in cold weather is faster and the amount of karstic
erosion in wet and cold areas is much higher than warm and humid areas. Zagros In the cold
periods of the Pleistocene in the northwestern part of the glacial and adjacent glacial process,
and in the southeast half of it, the river flow process has been changed to face roughness; but
now the northwestern part of the Zagros is mountainous in terms of climate. For this reason,
the process of glacier adjacent to the level of the mountains and the river process in the
talogues are the main elements of the region's formation. The frozen forms and molds of the
past have been testimony to the favorable conditions for the dissolution and development of
karst forms during the Quaternary cold periods, The main purpose of this article is to
investigate the karstic forms such as Strait, Canyon, Doline, Limestone plain (Polyeyeh),
calcareous basin, cave and springs, and considering their climatic factors in the Zagros massif.
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So far, the dispersion of karst landforms in a wide area such as Zagros has been less. This
paper intends to analyze the most important Zagros karstic forms in relation to climate
conditions.

Matherials &Method

Natural evidence and evidence suggests that the past climatic conditions could not be as
current as the present; many forms of land levels are not justified by current processes and
their origin is attributed to different climatic conditions than the current climate. Based on
bibliographic texts and documents (geological maps 1: 50000, 30 * 30 digital elevation maps,
49year olds database, satellite imagery and topographic maps 1: 50000), the data were
collected to analyze the effects of climatic factors on Zagros karstic areas (Doline, Strait,
Canyon, Limestone Plots, Hills, Caves and Springs). The initial data was analyzed using
software such as Arc GIS, Mapper Global, MATLAB and Excel. In this study, temperature
and precipitation data were extracted from the 49year old Sfazari database and in Arc GIS, the
map of both temperature and precipitation was mapped using Inverse Distance Weighting.

Discussion of Results

Precipitation and humidity are not the same in all mountains and it's not even in a mountain
on the slopes of the wind and windsurf and the effects of mountains in the mountains make
changes in rainfall. According to the location of studies in the direction of wet currents and
Mediterranean and Sudanese cyclones, they receive precipitation and moisture in the western
slopes of Zagros rather than in the eastern slopes; So that annual rainfall varies between 250
to 900 mm and the annual temperature varies from -1 to 26 ° C; So their effects on different
areas of karst are expected to be different. According to the current climate classifications, the
highest levels of dolphins in the fourth floor were 69.04% and in the third class, 27.73%,
limestone basins on the fourth class were 49.23% and 30.5% respectively, limestone plains in
the first class of 32.94% and 29/41/29% respectively, and hills in the third class were 69/21%
and 23/14% respectively; of the linear forms, most canyons in the first class were 31.51% and
the fourth class was 26.03% and the tongues in the third class were 43.96% and the second
class was 27.53% and the springs in the fourth class were 56.36% and the three 23 /81%, and
the caves on the fourth floor are 45% and the top 35% are the most densely populated.
Generally, it can be said that most of the karstic layers and layers except plains were in the
fourth and third climates (favorable and moderate), respectively. Based on the Quaternary
climate, the highest dispersion of dolines in the fourth class was 69.62% and 29.3%, the
limestone basins in the fourth class were 56.76% and the fifth grade was 19.64%, the
limestone plains in the fourth class were 40.46% and the first class 26.55% and the beds on
the fourth class were 85.44%, the canyons in the first class were 33.87% and the fourth class
was 33.36%, the tongues in the third class were 43.96% and the fourth class was 27.53%, the
springs were in the fourth class 50.46% and the third class was 21.79% and the caves on the
fourth class were 61.25%.With a general comparison between the dispersion of forms in both
present and past times, it can be said that the dispersion of karst forms in the Quaternary,
respectively, has often been favorable and very favorable in the climate class, while in the
current period they are more favorable and moderate in the climatic classes.

Conclusion
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A large percentage of Zagros karstic forms are formed at temperatures ranging from -4 to 1
degree, precipitation is from 1017 to 1265 mm (Favorable climate) and temperatures ranging
from -9 ° to -4 ° C, and precipitation ranges from 1265 to 1513 mm (very favorable climate)
of the Quaternary. In the current situation, due to climate change and its favorable climate,
temperatures of 5 to 10 degrees and precipitation of 583 to 726 mm and moderate climate
with temperatures of 10 to 15 degrees and precipitation of 440 to 583 mm are evolving. Fewer
percentages of forms in the climate are favorable to the climate, which is due to the fact that
very low temperatures and cold weather impede the development of karst; the density of the
karstic forms decreased from -9 ° to -4 © C and the precipitation from 1265 to 1513 mm. With
all these issues, it should not be forgotten that the emergence and spread of macro karst forms
is influenced by several factors; if two elements of abundant water and low temperature are
involved in their formation and development and abundant water can, in many cases,
compensate for the high temperature. It is not possible to definitively examine the relationship
between such forms and the climate and we cannot talk about mathematical logic or zeros and
ones to explain the changes in them; because they follow more than fuzzy logic.

Keyword: Limestone, Doline, Hill, Climate, Karst, Zagros.
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