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Abstract

The exploitation of underground water resources has been on the rise in recent years as a result of
population growth and an increase in social, economic, and industrial activities. Jovein Plain in the
western part of Razavi Khorasan is one of the critical plains in the province that has experienced
subsidence due to the indiscriminate extraction of underground water sources, combined with a
decrease in atmospheric precipitation over the last few years.In the year 1400-01, the annual
withdrawal from water sources has escalated to 421.1 million cubic meters. Over the 33-year period
leading up to 1401, the water level in the plain has plummeted by 27 meters, equivalent to an average
decrease of 80 centimeters per year. This ongoing process is contributing to irreversible subsidence in
the region. Given the recent years' drought and the escalating extraction of underground resources, it
is crucial to comprehend the multifaceted impacts of the subsidence phenomenon, along with the
associated land and infrastructure vulnerabilities in the Jovein Plain. This study aims to generate a
subsidence map of the region for the year 1400-01, utilizing radar interferometric methods in the
GMTSAR software, and subsequently compare it with the information on water resources in the
plain. The radar interferometric method is applicable in any weather, at any time of day or night, and
offers the capability to survey the entire earth's surface with very high spatial and temporal resolution.
As a result, it stands out as one of the quickest, most precise, and cost-effective means of monitoring.
This method serves the purpose of forecasting and verifying alterations in the earth's surface from a
remote position.The findings demonstrate that the decline in water levels is a primary and driving
force behind subsidence in the plain; however, it is not the sole factor at play. The subsurface
characteristics of the aquifer also exert a significant influence on subsidence and its rate. Specifically,
in areas with higher well exploitation density and greater water level decline, such as the central
region of the plain, subsidence is more pronounced. The annual rate of subsidence in the plain is on
the rise, reaching 18 cm per year. In the eastern part of the plain, although the underground water
levels have decreased, no subsidence is observed. This phenomenon is attributed to the soil
composition and subsurface conditions of the area. Unlike the central plain where the soil is more
fine-grained and susceptible to subsidence, covered with Quaternary alluvium, the soil in these areas
is coarse-grained.

Key words: underground water, water level drop, subsidence, Jovein Plain, Subsurface conditions.



