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Extended abstract

1- Introduction

Land subsidence, as one of the environmental hazards, is happening in many countries of the world. This
phenomenon, if not properly managed, can cause irreparable damage. In this regard, Iran, as one of the countries
that has been facing the risk of land subsidence for several decades, will probably be affected by the damage of
this phenomenon in the near future. Damages including; Damage to agricultural lands, buildings, roads, bridges,
pipelines, etc. Various activities such as; Mining, excessive extraction of underground water, etc., have intensified
the process of land subsidence to the point where it has become one of the most important hazards of
geomorphology. Identifying the boundaries, the pattern of land subsidence and estimating its intensity will play
asignificant role in the management and control of this phenomenon. Therefore, it is necessary to take measures
to prevent further problems. Therefore, the important goal of this research is to evaluate the subsidence of the
Kashmer plain with the radar interferometry method and its relationship with the groundwater drought. Maybe
the results of this research can help the executive managers and planners of land and soil resources in the field of
protection and management of water resources to prevent land degradation.

2- Methodology

In this research, radar interferometry was used to monitor subsidence, and Kendall and Pettit's time series
analysis tests were used to evaluate groundwater drought. Also, to calculate the density of wells, kernel density
estimation was used, which transforms and determines the position of points in space in a continuous density
function in the studied area. Finally, to determine the correlation coefficient and covariance between the existing
rasters, as well as some statistical parameters such as the minimum, maximum, average and standard deviation
values for each raster, Band Collection Statistic analyzer, which is considered a part of multi variate analyzers
was used. Two SENTINEL satellite images were used to determine the amount of subsidence in the target area: 1-
The Master image was taken on 04/04/2017. The variable image of 03/25/2021 Slav was also used with a time span
of about 4 years and using Land subsidence was calculated from SNAP software. The PSI index was used to
determine the level of groundwater drought. This index can be used for all piezometric levels.

3- Results

The results of the radar interferometric analysis showed that the subsidence in the studied area was due to
excessive water withdrawal from wells and underground water sources. The cause of subsidence around the wells
was due to the lack of equipment and the entry of particles into the well. The results of changes in the time series
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of the PSI index showed that it is insignificant at the probability level of 5% in Kalate Rahim and Khalil Abad
wells and significant in the rest of the wells. In the studied area, the lowest water level drop is related to the wells
of Khalil Abad, Kalate Rahim. Khalil Abad well has had a drop in water level from 1996 to 2006, and from 2006
to 2021, the PSI index had an upward trend. The analysis of PSI data up to 2019 showed that the groundwater
drought in the Kashmir plain has reached its peak over time, and from 2019 to 2014, the conditions have
somewhat returned to normal conditions. In addition, subsidence is developing from the western areas such as
Khalilabad, which have been involved in this issue in the past, towards the central areas and the center of Kashmar
plain. The highest density of wells in the study area is in the central areas towards the western areas of the plain.
The study of the land use map of the region also showed that the majority of the density of wells is related to
agriculture and irrigated agriculture, which includes 76% of the exploited wells.

4- Discussion & Conclusions

The obtained results showed that in different regions of Kashmir Plain, in the period of 4 years (2017 to 2021),
there was about 46 to 84 cm of land subsidence, which means that annually in different areas between 11.5 and
21 cm of subsidence can be observed. On the other hand, the process of subsidence has reached the central areas
from the west of the Kashmar plain, and the highest intensity of subsidence can be seen around the city of
Kashmar. The time series of PSI groundwater drought index is insignificant in Kalate Rahim and Khalil Abad
wells and significant in the rest of the wells. Regarding the relationship between the amount of land subsidence
and the severity of groundwater drought, the highest amount of subsidence is located in the areas that are in the
minimum historical conditions of the PSI index and include the highest fluctuation of subsidence in the region.
As we approach the normal conditions of the region in terms of the PSI index, the amount of subsidence also
decreases, which indicates a strong connection between groundwater drought and land subsidence. The future
perspective of the dangers caused by this phenomenon is very difficult and even impossible, considering the vast
dimensions of the damage it causes to the fields of natural resources. Therefore, the custodian bodies, including
the country's natural resources and watershed management organization, the General Directorate of Natural
Resources and Watershed Management, the Jihad Agriculture Organization, the Regional Water Company of
Khorasan Razavi Province, have a very heavy responsibility in managing the crisis and improving the conditions.
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