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Extended Abstract

1. Introduction

Land subsidence can be one of the most dangerous
natural phenomena. This phenomenon sometimes
occurs due to indiscriminate extraction of aquifers
or subsurface dissolution and erosion. The
phenomenon of land subsidence can cause
irreparable financial and human losses and damage
many surface and subsurface structures in urban
areas and their suburbs.One of the newest and most
effective methods in the study of subsidence is the
interferometric technique of radar images. It is a
powerful tool for measuring surface topography and
its changes over time, and has the ability to estimate
subsidence with millimeter accuracy using phase

observations, and can be used to determine the
subsidence rate in a certain period of time. Due to
the excessive use of underground water in the
Mashhad plain, this region has a great potential for
subsidence, which can cause many problems in the
not so distant future. The aim of the current
research is to investigate the subsidence of the
Mashhad Plain in the period from 2017 to 2021
using Sentinel 1 radar images. And the effect of the
drop of the underground water level on the amount
of subsidence is investigated. Mashhad plain is
located in Razavi Khorasan province. This area is
the meeting point of 3 watersheds of Qaragqom,
Central Iran and Atrak. This area is located in the
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north of Razavi Khorasan province and it is limited
from the north to the ridge of the heights of Hazar
Masjid (Kepe Dagh), from the south to the heights
of Binaloud and from the northwest to the
watershed of Atrak, the length of the basin is about
150 kilometers and the highest point of elevation
The watershed is 3300 meters at Binaloud peak and
the lowest is 880 meters at the exit of the plain.

2. Methods and Material

In order to investigate the level of subsidence of
Mashhad plain and its relationship with the drop of
underground water level, first, the rate of land
subsidence was calculated by radar interferometric
method and then the trend of water level changes of
piezometric wells during 28 years was investigated.
Finally, the research results were verified by field
surveys. In order to process by radar interferometric
method, SNAP software was selected to obtain the
final results of the subsidence rate based on the
phase difference between the images taken on
different dates. In order to study the latest status of
the underground water level in the study area, the
statistical information of piezometric wells from
1370 to 1398 was obtained from Razavi Khorasan
regional water. Next, in GIS software, after annual
averaging, using the IDW interpolation model, the
underground water level map was prepared and
evaluated.

3. Result and Discussion

In the investigations carried out with the SLC radar
images of sentinell satellite in relation to the
Mashhad plain, 5 images were processed two by
two in the SNAP software and the amount of
subsidence recorded for each period was 13 cm for
2017-2018, for the period 2018-2019 about 19 cm,
15 cm for 2019-2020 period and 17 cm for 2020-
2021 period. After preparing the subsidence rate
map, in order to validate the obtained results, the
field visit and the information of 16 rings of
piezometric wells of the areas where the subsidence
occurred were used and the relationship between the

amount of groundwater loss and the subsidence of
the area was analyzed.

4. Conclusion

According to the obtained results, the highest
amount of subsidence has occurred in the central
and southeastern areas of Mashhad plain
(northwest of Mashhad city).The water levels of
the wells have reached their maximum reduction in
the period from 1991to 2019. The amount of water
level drop in this period was at least 4.87 meters
and at most 158.23 meters and it happened mostly
in the central and southeastern regions, which is
affected by the decrease in rainfall, drought,
irrigated farming in the region and excessive
pressure on underground water sources in these
years. The comparison between the analyzes
extracted from the data of the well points and
satellite images also shows the relationship
between the lowering of the groundwater level and
the subsidence of the land in the studied area.
Especially in the villages of Nomhan and
Chahcheh, which have the highest drop in the
underground water level and are located in the risk
zone of high subsidence. It is necessary for
organizations and institutions in charge to reduce
any damage to human settlements, population and
existing infrastructure in these areas by using the
subsidence risk zoning map and by adopting
appropriate policies and plans before the crisis
occurs. Due to the fact that the main cause of
subsidence in the Mashhad plain is the excessive
exploitation of underground water, there should be
amanagementofextraction. Harvesting management
includes harvesting water from parts of the basin
where the soil is coarser and the problem of land
subsidence is less. For this purpose, it is necessary
to know more precisely the geological features of
the aquifer. Also, the optimal cultivation pattern
should be prepared taking into account the climatic
conditions and water and soil conditions of the
region.

Keywords: Subsidence, Mashhad plain, Radar
interferometry, Sentinel-1, Groundwater.
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