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Objective: Investigating the occurrence of land subsidence in the country and the extent
to which rural settlements are exposed to the phenomenon of land subsidence.

Methods: The present study was based on library surveys and studies, field observations
and impressions. Using information received from the National Mapping Organization,
a map of the country's subsidence zones and the degree of risk of each zone, including
very low, low, medium, high and very high risk, was drawn, and the aforementioned
maps were compared with the location of the villages.

Results: According to the analysis of the available data, 302 villages are at very high risk,
768 villages are at high risk, 834 villages are in the medium risk zone, and 573 villages
are in the low risk zone. In terms of percentage weight, about 4 percent of the country's
villages are at medium to very high risk of subsidence, of which 1,904 villages are at
medium to very high risk, and 573 villages are at low risk.

Conclusions: The highest provincial distribution of villages at risk of subsidence in the
country with a very high degree is in the provinces of Alborz, Tehran, Khorasan Razavi,
Qazvin, Kerman, Golestan and Hamedan, and the highest provincial distribution with a
high degree is in the provinces of West Azerbaijan, Isfahan, Alborz, Tehran, Khorasan
Razavi, Semnan, Qazvin, Kerman, Golestan, East Azerbaijan, Hamedan and Yazd. Also,
the highest provincial distribution of villages at risk of medium-level subsidence is in the
provinces of East and West Azerbaijan, Isfahan, Alborz, Tehran, Semnan, Qazvin,
Kerman, Golestan, Mazandaran, Markazi, Hormozgan, Hamedan, and Yazd.
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Introduction

The risk of land subsidence due to the excessive extraction of underground water is spreading
in the world. In Iran, due to the excessive extraction of underground water resources, the
occurrence of land subsidence and sinkholes is increasing. Land subsidence is one of the
geological hazards that has been observed and recorded with the development of agriculture
and industry in the big cities of the world in the last few decades. In this research, from the
point of view of securing rural settlements against the risk of land subsidence and identifying
the level of threat to settlements by the risk of subsidence, the issue has been investigated by
citing examples of rural settlements at risk of subsidence and sinkholes in different provinces
of the country. And in order to prevent the repetition of wrong displacements and to secure the
villages, solutions and suggestions will be provided.

Methods

The research method in the present study is based on library studies and observations and field
impressions. In this regard, the information related to the villages at risk of land subsidence in
some provinces is investigated in the library and in the field. In the following, the information
and evidence of the dangers that have occurred are explained, and the causes of their occurrence
and the extent of the threat to rural settlements are explained. Finally, by combining the results
of field surveys and analysis of the causes of the occurrence of subsidence risk in rural
settlements, the summary and necessary suggestions regarding the security of villages are
presented.

Results

Using the information received from the country's mapping organization, a map of the country's
subsidence zones and the degree of danger of each of the zones including very low, low,
medium, high and very high risk were drawn and the mentioned maps were compared with the
location of the villages. Is. Considering the development of agriculture in the country's plains
and the increase in water extraction from underground water tables in the past decades and the
negative water balance of most underground water tables in the country; The very unfortunate
consequence of the indiscriminate extraction of underground water resources has been seriously
demonstrated in the form of land subsidence. According to the available data, 302 villages are
at very high risk, 768 villages are at high risk, 834 villages are at medium risk, and 573 villages
are at low risk of land subsidence. According to the currently available data, in terms of weight
percentage, about 4% of the country's villages are involved in the risk of subsidence with a
moderate to high risk. Few are involved in the risk of subsidence, which are significant
numbers. It is also worth noting that due to the growing increase in illegal withdrawals of
underground water in different plains of the country and the creation of new water needs with
the development of agriculture, industry and urban and rural settlements, the number of villages
involved in the risk of land subsidence will increase in the future.

Conclusion

many villages are under the risk of land subsidence, and during different years, visits have been
made to the areas affected by the risk of land subsidence during study projects and risk visit
reports. Therefore, the villages that were damaged by the land subsidence have been visited.
Among them are the villages of Koh Sefid in Darab County, Shul Saroi, Qasim Abad Saroi in
Fars Province, Faviyan Village in Golpaygan County, Yazdel in Aran County and Bidgol in
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Isfahan Province, Cheraghabad and Jangal Abad villages in Qalaganj County, Dol Abad,
Kohornaranjak and Sefid Murad in Kohnouj County. , Chaharchahi and Hyderabad, South
Rudbar County, Dareh Shur, Suleiman Abadhor and Hossein-Abad Sargol, Faryab County,
Kerman Province, Deh-Mohammad Rafi Village, Bahabad County, Yazd Province, which are
the areas affected by land subsidence and sinkholes in the mentioned villages and residential
houses, facilities and areas It has been identified as damaged by land subsidence.

According to the results of the surveys, the highest provincial distribution of villages at risk of
subsidence in the country with a very high degree is in the provinces of Alborz, Tehran,
Khorasan Razavi, Qazvin, Kerman, Golestan and Hamedan, and the highest provincial
distribution of villages at risk of subsidence in the country with a degree There are many in the
provinces of West Azarbaijan, Isfahan, Alborz, Tehran, Razavi Khorasan, Semnan, Qazvin,
Kerman, Golestan, East Azarbaijan, Hamadan and Yazd. Also, the highest provincial
distribution of villages at risk of subsidence in the country with a moderate degree is in the
provinces of East and West Azerbaijan, Isfahan, Alborz, Tehran, Semnan, Qazvin, Kerman,
Golestan, Mazandaran, Markazi, Hormozgan, Hamedan and Yazd. Of course, some provinces
such as Fars and Sistan and Baluchistan do not have villages at risk in the table due to the lack
of subsidence data in the map, but it was found in field observations and visits that the problem
of land subsidence is very acute, especially in Fars province. According to the results obtained
and the alarming situation of land subsidence in the country and the increasing rate of land
subsidence in the country's plains, in order to prevent more villages from getting involved in
land subsidence problems and further damage to rural settlements, immediate measures such as
control and management should be taken. Water sources and preventing excessive extraction
of underground water, flood spreading to feed underground water tables, artificial feeding, etc.
are necessary. If measures are not taken to reduce the extraction of underground water in the
country's plains, the number of villages involved in the risk of land subsidence will increase
every year, and it will cause the evacuation of villages and migration to the outskirts of cities.

Keywords: Threats, Rural Settlements, Sinkholes, Land Subsidence, Natural Hazards.
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Top 3 predictors that positively affect land subsidence rate

Countries with largest subsidence COuntrles with greatest affected
extent, at > 5 mmlyear cutoff (1000 km?) population (Million)
China 1043 India 633
Indonesia 844 China 368
Iran 791 Indonesia 213
India 671 Pakistan 145
Pakistan 374 Bangladesh 137
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