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Table 2. Specifications of processed interfrograms of Envisat satellite imagery
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Table 3. Specifications of processed interferograms of Sentinel 1 satellite images
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Fig 2. Extent and extent of subsidence of the area using ASAR sensor images
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Table 3. Maximum subsidence rate in Nehbandan-Sahlabad plain in the studied period
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Table 4. Maximum subsidence rate in Nehbandan-Sahlabad plain in the studied period
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Fig 5. Extent and extent of subsidence in the area using Sentinel-1 images
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Fig7: The trend of groundwater level changes in the period 2003 to 2010 in the range of Nehbandan (cm)
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Abstract

Land subsidence occur due to the natural and
human activities. One of the main causes of
subsidence is the excessive usage of groundwater
resources. In the study area, due to the dry and
desert area, low rainfall and lack of permanent
rivers, the most use of groundwater resources is
that in this area we see many wells for agricultural
use. Various types of deformation surveying
technique have been used widely to measure the
land subsidence pattern. In this study, to
investigate the subsidence domain by D-Insar
Radar Interferometry technique from 2003 to 2010
by using Envisat satellite images of the ASAR
probe in C-band.
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The results of this technique show that the highest
amount of subsidence is related to the area of
agricultural land about 13.4 cm in the period 2007
to 2010 and also in the period 2007 to 2008 about
13.1 cm in the center and north of the plain. This
range also shows a 5.9 cm subsidence in the new
study of Sentinell satellite images in the period
2019 to 2020. Statistics of the Piezometric data is
used to validate the results and the groundwater
level declines in the mentioned area from 2007 to
2010.

Introduction

The subsidence has observed in many parts of the
world and countries such as the US, Japan, Italy
and Thailand. Also it has observed and reported on
the surface of Iran, in plains such as Mashhad,
Kashmar, Arak and Yazd, Rafsanjan and Kerman
(Aalipour Ardi, 1395: 25). According to
researches, many places in Iran are subject to the
phenomenon of subsidence, which has been
studied in some areas. For example, in Yazd-
Ardakan plain (Kouhsar et al., 2014; Amyghpi,
2009, Alami, 2002), in Neyshabur plain (Jalini,
1396, Heshmati et al., 2012), in Rafsanjan plain. ,
Nog-Bahrman, Kerman-Zangiabad, Zarand
(Sharifikia, 2012; Sharifikia, 2009; Esmaile, 2009;
Motagh, 2008), and in the pigeon-plaque (Amiri,
2005, Hashemi, 2002). In this study, we are
investigating the extent of land surface
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displacement in the study area using radar
interferometry to demonstrate the effectiveness of
this method by providing accurate and timely
planning of proposed ground based solutions and
possible damages. It is to be avoided in the future.

Materials and Methods

In this study, the subject was investigated using
field-laboratory method. Radar interferometry
technique was used to process radar images to
investigate the rate and the range of the crown. The
images used are from the Envisat European
satellite radar data in the C-band ASAR sensor.
Processing was done through the proprietary
software SARSCAPE on the ENVI platform.

Analysis of research findings and conclusions

Nehbandan-Sahlabad plain, like most plains in
Iran, is sinking and we have witnessed a significant
meeting in recent years. According to the present
study, the highest subsidence is in the area of
agricultural lands and farms of Sahlabad and
Chahdraz villages and the area of deep wells of
Tag Zahab by 13.1 cm in the period 2007 to 2008.

This range in the new study of Sentinel satellite
images in the period 2019 to 2020 also shows a
subsidence of 5.9 cm.According to the outlet
images of the area, it is clear that there is a
decrease in the amount of subsidence in the area
each year. Although the extent of the subsidence
has changed slightly, it shows the highest
subsidence in the northern and central parts of the
plain. The results of this study, like other
experiments carried out with this method, show
that the Radar Interferometry (INSAR) method is
an effective and efficient method for investigating
land surface changes especially subsidence
phenomena. In addition, it is more efficient to
study in dry areas where there isusually no
moisture and little vegetation, because the
atmospheric and asynchronous phase errors are
minimized.

Keywords: Radar Interferometry,
Subsidence, ASAR-Envisat
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