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Tectonics, Karst, Tectono-karst processes play an important role in the formation and change of
Transverse Valleys, landforms. Some areas, such as Zagros in Fars province, are affected by tectono-karst
SBAS Time Series, activities due to being in a tectonically active area and also having karstic formations.
Zagros Due to the importance of studying landform changes in different planning, in this

research, the analysis of tectono-karst processes in the formation and expansion of the
transverse valleys of Zagros, Fars, from the range of Avaz to Karmostaj has been done.
In this research, Sentinel 1 radar images, SRTM 12.5m high digital model, 1:100000
geological map of the region and hydroclimatic information of the region are used as
the most important research data. The most important tools used in the research were
ArcGIS and GMT. This research has been carried out in two stages according to the
desired goals, in the first stage, the tectonic status of the region has been evaluated using
the SBAS time series method, and in the second stage, using the Fuzzy Logic-AHP
integrated model, to the potential The measurement of areas prone to the development
of karstic processes has been discussed. The results obtained from the SBAS time series
method have shown that some of the transverse valleys of the region are subsiding in
comparison to their downstream regions, and this problem has caused a decrease in the
height difference, a decrease in the speed of runoff, creating the necessary opportunity
for erosion and dissolution, and in The result is the transverse development of these
valleys. Also, based on the results, all the transverse valleys are located in the category
Receive Date: 2023/11/03 with high or very high potential for the development of Kkarstic processes, which

Accept Date: 2024/02/07 indicates the role of karstic processes in the formation of transverse valleys in the
) _ region. The total results of this research have shown that the formation and development
Available:  2024/04/17 of transverse valleys in the studied area were affected by tectokarst factors.
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Introduction

The amount of new land construction activities is different in different regions of the Iranian plateau, among
which, the Zagros zone, especially Zagros Fars, is active in terms of new land construction activities and is
associated with many movements. Considering that the southern regions of Fars province are tectonically
active, this region can be considered as a suitable region for studying the effects of tectonic activities on
drainage network anomalies. Also, considering that the studied area is also considered as part of the karst
areas, therefore, by choosing this area, we have tried to understand the role of tectono-karst processes in the
formation of anomalies in the drainage pattern of the area. The tectonic activities of the study area are
considered as the most important factors affecting the geomorphic territories, including drainage networks.
The tectonic activity of the studied area has caused this area to be accompanied by uplift and subsidence,
which can affect the changes in geomorphological territories, including drainage networks, rivers and cones.
And the plains should be effective. According to the mentioned cases, considering the large movements of
new earth-building activities in the study area and also the location of the area in karstic formations, it is
necessary to comprehensively evaluate the geomorphological changes caused by tectonokarst activities in the
study area. It is necessary to monitor the continuous changes of the earth's surface using different methods.
Considering the importance of the topic, in this research, the analysis of tectono-karst processes in the
formation and expansion of the transverse valleys of Zagros, Fars, from the range of Avaz to Karmostaj has
been discussed.

Methodology

In this research, Sentinel 1 radar images, SRTM 12.5m high digital model, 1:100000 geological map of the
region and hydroclimatic information of the region are used as the most important research data. The most
important tools used in the research were ArcGIS (to prepare the desired maps) and GMT (to implement the
radar interferometry process). Also, in this research, the SBAS time series model (in order to prepare a map
of the vertical displacement of the area) and the integrated model of fuzzy logic-AHP (in order to prepare a
map of the developed karst areas) had used. This research has been done in two stages according to the desired
goals. In the first step, using Sentinel 1 radar images and the radar interferometry method and SBAS time
series, the amount of vertical displacement in the study area has been evaluated. In the second stage, by using
8 parameters including height, slope, slope direction, distance from the river, lithology, distance from the
fault, temperature and precipitation, as well as the integrated model of fazzy logic-AHP, the areas prone to
the development of karstic processes have been identified.

Results and Discussion

In this research, in order to investigate the tectonic situation of the region, radar images have been used. Radar
images have high accuracy and are considered as one of the new methods to investigate the tectonic status of
regions. Based on the obtained results, the study area during the studied time period (from 01/12/2020 to
01/01/2022) had 127 mm rise and 109 mm subsidence. Examining the spatial situation of the vertical
movement that has occurred indicates that a large part of the southern anticlines of Lar and Gerash cities has
faced subsidence and a large part of the plains of this region has faced uplift. According to these changes, it
can be said that the tectonic factor played the main role in the displacement that occurred in the region. Based
on this, it can be said that the studied area is tectonically active. Also, the results of

Identifying areas prone to the development of karstic processes have shown that the middle areas of the study
area have more potential for the development of karstic processes due to the type of lithology, high altitude,
high rainfall, low average temperature and density of fault lines.
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Conclusions

The results of this research have shown that the formation of the transverse valleys of the region has been
affected by various factors such as the vertical displacement of the region, the type of lithology, fault activities
and also karstic processes. Examining the situation of vertical displacement in some of the transverse valleys
of the region has shown that these valleys are subsiding in comparison to their downstream areas, and this
problem causes the reduction of the height difference, the reduction of the runoff speed, creating the necessary
opportunity for erosion and The dissolution and as a result the transverse development of these valleys.
According to the results obtained in this section, it can be said that the tectonic activities and the vertical
movement of the region have played an important role in the development of the transverse valleys of the
region. Also, the results of this research have shown that all the transverse valleys of the region were formed
in the calcareous lithology unit, based on this, it can be said that calcareous lithology played an important role
in the formation of the transverse valleys of the region. Also, in this research, after identifying the areas prone
to the development of karstic processes, the map of the location of the transverse valleys of the region is
shown on the potential map of the development of karstic processes. According to the prepared map, all the
transverse valleys are located in the strata with high or very high potential for the development of karstic
processes, which indicates the role of karstic processes in the formation of transverse valleys in the region.
The total results of this research have shown that the formation and development of transverse valleys in the
studied area were affected by tectonokarst factors.
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Fig (4): Map of the development potential of karstic processes (Avez to Karmostaj, Fars province)
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Table (3): Pairs of selected images to form the interferogram
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Fig (7): Map of the location of the transverse valleys on the vertical displacement map of Avez to Karmustaj, Fars province
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Fig (8): A view of the transverse valleys and microkarst shapes of the studied area
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Fig (9): Location map of transverse valleys and type of lithology (range of Avez to Karmustaj, Fars province)
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