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ABSTRACT

Salt domes are one of the unique geomorphological phenomena that are important in
terms of economic development, environment and tourism.. It plays a significant role
in earthquakes and land subsidence as an effective aggravating factor in tectonic
activity. In this study, after identification and morphometry of salt domes in the
southeast Fars region using eight tectonic indices, i.e., the activity status of the domes
was evaluated. Then using differential radar interferometry, the amount of vertical
displacement of the area was calculated. Finally, Geographically Weighted Regression
was employed to determine the relationship between subsidence and collapse at salt
domes. The results indicate that in addition to the movement of salt domes, tectonic
subsidence factors have also been effective in the rate of vertical displacement in the
region. The calculation of indices indicates that some salt domes are active, and the
results of differential radar interferometry also indicate the region’s vertical
displacement and tectonic activity. However, some salt domes, including salt dome S2
in the western part of Fasa township, with a high score in calculating the indices, were
also in the range of uplift due to interferometry. Although other salt domes had a degree
of uplift due to their unique characteristics, groundwater loss had caused the highest
subsidence rate in salt  domes S10, S4, S5, and S6.
Therefore, besides the unique characteristics of salt domes, other factors such as
subsidence due to groundwater overdraft which are about 70 meters, Comparing the
two models, it shows that the GWR model with a coefficient of R2 of about 80% -99%
and the lowest error of / 001. And OLS model with R2 coefficient shows about 0.23
and an error 0.07 and GWR model with higher accuracy confirmed the agreement
between the two parameters
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Extended Abstract

Introduction

Diapiric motions are one of the most important geological events that have always been discussed in terms of
morphology and related phenomena and provide unique deformation zones for structural studies. Evaporative sediments
(shale, dolomite, gypsum and salt) and their associated salt domes cover almost 24% of the continental surface and even
in the northern hemisphere this figure is 43% of the dam (Sarouti, 2002).

In Central Iran and the Persian Zagros, salt domes cover a large part of the region. The southern and southeastern parts
of the Persian Zagros on the one hand due to mineral and hydrocarbon resources (Jennion, 1986) and unique
geomorphological phenomena Economic, environmental and tourism are important and on the other hand as an effective
factor in the occurrence of tectonic activity plays a major role in the occurrence of earthquakes as well as the risk of
subsidence. In this study, by examining the tectonic indices of salt domes, finally, the relationship between subsidence
and drop of salt domes, spatial weighted regression method was used.

Data and Metods

This research is based on analytical method. Research data include 1: 50,000 topographic maps (Geographical
Organization of the Armed Forces), 1: 100,000 geological maps of the Geological Survey of Iran), 30 m SRTM digital
model, radar images of Sentinel 1 satellite and morphometric information of salt domes through Google Earth images
obtained. Research tools also include SNAP software for mapping the area displacement, Arc GIS for mapping, Google
Earth to assess the condition of the area and also 8 indicators to assess the activity of salt domes. GWR and OLS methods
to verify the relationship between dome and salt subsidence and groundwater loss

Result& discussion

Calculation of tectonic status of salt domes of 8 indicators was evaluated. Due to the fact that the tectonic status of each
dome has been different in terms of different indicators, in order to evaluate the domes in terms of all indicators, salt
domes have been rated in terms of activity for each indicator, in fact, the scoring was relative. And considering that in
this research 10 domes have been evaluated, each dome has been given a score of 1 to 10 in terms of tectonic status.
Tables 3 and 4 show the results of the overall evaluation of the indicators. The results of evaluations indicate that 2 S
salt domes with an average of 7.3 have the highest score and are considered as the most active domes and also 10 S salt
domes with an average of 4.7 points in terms of the studied indicators as domes with They are considered low tectonic
activity.

The results obtained through the interferometry method showed that the S2 salt dome in the western part of Fasa with
a tectonic score of 7.3 has the highest activity and according to the result obtained from the DINSAR method, about 14
cm of elevation corresponds to the results of the indicators. However, some salt domes, such as 4S, 5S, 6S, and 10S salt
domes, have the highest amount of subsidence, which varies between -19 to -7 cm. This situation indicates the effect of
various factors such as groundwater decline. According to the above cases, it can be said that the study area is affected
by saline formations, so it can be said that in the amount of vertical displacement in addition to saline formations that
caused uplift. Groundwater depletion and apple tectonic factors have subsided the region.

Conclusion

The study of salt dome activity and its relationship with subsidence showed that salt domes, although they have uplift
activity among sedimentary layers, but groundwater drop is one of the most important parameters in the subsidence of
salt domes in Darab city. In this study, salt domes 4 S, 5S, 6S 10 S have the highest amount of drop and subsidence,
which is equal to -19 to -7 cm, which indicates a high groundwater drop in the mentioned domes.

From the GWR and OLS models to compare the subsidence of the dependent variable and the groundwater drop of the
independent variable in salt domes shows the first output of the geographic weight regression model and the least
squares square on the dependent variable and independent variables, information General is relevant to the model. The
most important values in this output are adjusted values R2 and R2, which indicate the appropriateness and accuracy of
the model used.



The adjusted values of R2 and R2 in the GWR model are 0.99 and 0.98, respectively, and in the OLS model are 0.60
and 0.65, which indicate the acceptable accuracy of the research variables in modeling the spatial relationships of the
factors affecting Impact of the salt dome using the GWR model. Residual Squares show the amount of error in the
model that the lower the amount, the higher the accuracy of work and the relationship between the variables.

The results of the radar interferometry method also indicate the vertical displacement of the region and the tectonic
activity of the region. S2 salt dome in the western part of the range, which had the highest score of about (7.4) in the
calculation of indices, was also in the range of elevation as a result of interferometry. Groundwater abstraction has
caused the highest amount of subsidence in domes S10, S4, S5, S6 that the maximum drop in groundwater in these
domes is about 70 meters. % And minimum error 0.001 And OLS model with R2 coefficient of about 0.23 and error of
0.07
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