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various factors such as tectonic activities, mining, oil and gas fields, and excessive
groundwater extraction, and it is one of the issues that has put the plains of the country at risk
in recent years. The present study aimed to investigate land subsidence due to excessive
groundwater extraction in the northern basin of the Yazd-Ardakan plain. To achieve this goal,
Sentinel-1 radar satellite data, Landsat satellite data, and data from piezometric wells were
used for the period 2005-2020. The results show that the study area has subsided by 8 cm over
a 15-year period, which is a significant figure. The spatial analysis of the subsidence indicates

Keywords: that the highest amount of subsidence has occurred in the areas of Meybod, Farouyeh,

Land subsidence, Ardakan, and Ahmadabad, which are facing a decrease in groundwater levels. Accordingly,
groundwater depletion, one of the reasons for the subsidence has been the decrease in groundwater resources, but the

Sentinel-1 satellite, northern abnormal behavior of the deep Roknabad well has not only shown no decrease in water level,

Yazd-Ardakan plain but also an 81 cm annual rise in water level, to an extent that is in line with the slope of the

land. Also, the correlation index has been used to investigate the effect of the decrease in
groundwater levels on land subsidence, and the results obtained show that no significant
correlation has been identified between these two variables. The lack of correlation between
groundwater changes and land subsidence can be due to geological and hydrogeological
factors, measurement methods, or other factors.
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1. Introduction

Land subsidence is the gradual or sudden lowering of the earth's surface, which occurs due to various factors
such as tectonic activities, mining, oil and gas fields, and excessive groundwater extraction, and it is one of
the issues that has put the country's plains at risk in recent years. The northern basin of the Yazd-Ardakan
plain is also among the plains that are at risk of land subsidence. The Sentinel-1 satellite is capable of
imaging in any atmospheric and ground conditions, and it makes it possible to provide high-quality images
at night, in fog and dust, and even under clouds. This satellite provides useful information for the remote
monitoring of various areas such as agriculture, forests, climate, earthquakes, and land subsidence.

2. Research Methodology

The present study was conducted with the aim of investigating land subsidence due
to excessive groundwater extraction in the northern basin of the Yazd-Ardakan plain.
To achieve this goal, Sentinel-1 radar satellite data, Landsat satellite data, and data
from piezometric wells were used for the period 2005-2020.

3. Results and discussion

In this study, a 15-year statistical period (2005-2020) was used to analyze land subsidence. The results
show that most of the wells (13 wells) have a decreasing trend in water level. This general decrease is due
to excessive withdrawal beyond the natural recharge limit of the aquifer. The most severe decrease rate is
related to the Turkabad Desert Well (-144 cm per year) and the Ardakan Railway Station Well (-79.6 cm
per year). The deep Roknabad Well, with an increasing trend of about +80 cm per year, shows a completely
opposite and unusual behavior. Given the location of this well in a subsidence area, this phenomenon
requires more detailed investigation to verify the accuracy of the data or identify specific local
hydrogeological factors. Although a sharp drop in water level is considered the main condition for
subsidence in alluvial plains, based on the data from these 13 wells, a simple linear correlation was not
observed between the rate of water loss and the measured subsidence rate. This is probably due to the
inherent heterogeneity of the earth’s layers in terms of thickness, material, and mechanical properties in
different parts of the plain. The different behavior of the Roknabad Well is a warning of the complexity and
extreme heterogeneity of the aquifer system in the region, which makes generalizing the results from one
point to the entire plain fraught with error.

4. Conclusion

The results show that the study area has subsided by 8 cm over a 15-year period, which is a
significant figure. The spatial analysis of the subsidence indicates that the highest amount of subsidence
has occurred in the areas of Meybod, Farouyeh, Ardakan, and Ahmadabad, which are facing a decrease in
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groundwater levels. Accordingly, one of the reasons for the subsidence has been the decrease in
groundwater resources, but the abnormal behavior of the deep Roknabad well shows that not only has the
water level not decreased, but it also rises by 81 cm every year, to an extent that is in line with the slope of
the land.

Also, the correlation index has been used to investigate the effect of the decrease in groundwater
levels on land subsidence, and the results obtained show that no significant correlation has been identified
between these two variables. The lack of correlation between groundwater changes and land subsidence
can be due to geological and hydrogeological factors, measurement methods, or other factors.
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