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 Drought and excessive dropping in ground water levels are the main disaster and 

principal problems in past few years in Iran. Moreover, being different from other 

natural disasters such as flood, earthquake is caused an excessive damage to human life 
and natural ecosystems. Mainly of These differences are due to gradually effect of 

during relatively long period of drought, impossibility to determine the exact start and 
end time and geographical extent of its effect. However by increasing population, 

irregular harvesting of underground water supplies and lack of appropriate 

management, we saw plenty of damages nowadays. One of these damages, is land 
subsidence phenomenon that caused by drought and decline in groundwater levels 

which has appeared in most plains of Iran. In this paper by using comprehensive review 

on Iran country has been conducted a widespread studies and research about status of 
groundwater level decline and land subsidence phenomenon with considering 

fundamental affecting factors and its damages. Also, to better clarify and understanding 

the subject several case studies that by conducted the authors is presented, analyzed and 
evaluated. And finally, by identification main effective parameters and regards to 

critical process of dropping groundwater levels and also all damages that caused by 

excessive ground surface settlement, appropriate management strategies are presented 
in order to control and deal with this crisis. The Obtained results from excessive 

withdrawals and groundwater levels dropping especially in last few years, appearance 

subsidence and cracks in farmland and buildings and other damages Indicates that, if 
current trends continued without implement serious actions to reduce excessive 

withdrawal in provinces such as Fars, Chaharmahal-Bakhtiari, Kerman, Hormozgan in 

near future, we will encounter environmental impacts and economic and social 
problems. 
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INTRODUCTION 

 

 Land subsidence consists of collapse or settlement of ground surface level that may occur due to lots of 

reasons such as dissolution of subsurface formations, sediment compression, loading, drainage, vibration, 

hydraulic compression, subsurface mechanical erosion, lateral flow, soil instability on sloping surfaces, 

shrinkage of clay soils, melting frozen layers of ice in the depths of ground and tectonic subsidence [1]. Land 

subsidence, as a serious crisis, has been observed in several Iranian plains in recent years. By the continuation of 

drought and excess withdrawal of water resources, land subsidence and gaps have slowly extended. Although 

effect of such phenomena may not be as disastrous as that of the earthquake or flood, it can impose expensive 

financial and social costs on the government gradually. Iran is located on the drought has belt of global and that 

makes this country witnessed a severe drop in groundwater levels due to recent droughts and consequently it has 

caused abundant problems.  Excessive withdrawals of groundwater by continuous falling water levels, except 

damage or loss of a main supplier, may eventually cause settlement and damage to buildings and farmlands [2].  

 On a global scale, hazard of land subsidence due to dropping water levels has reached its peak between 

1950 1970, which coincided with industrialization and urbanization growth  [3]. This phenomenon has been 

observed in many parts of the world such as northern Greece [4], northern Italy [5], China [6], Mexico [7], 

Thailand, Japan, America [8] and Shanghai [9] in the past years. Hu et al. reported these phenomena in over 150 

cities worldwide [10]. Maximum 120 mm annual subsidence due to water pumping was reported in the past 35 

years in Bangkok, Thailand [11]. One of the most important regional land subsidence in the world has been 

reported in California, USA, in 1969 [12]. There was about 8 m settlement due to the uncontrolled exploitation 



1454                                                      Hossein Rahnema, Sohrab Mirassi, 2014 

Advances in Environmental Biology, 8(5) April 2014, Pages: 1453-1465 

of groundwater for agricultural use. Until 1994, the amount of subsidence increased to 10 m due to 50 m water 

level dropping in this region [13]. 

 In recent years, regional land subsidence related to the groundwater level dropping has been reported in 

many parts of Iran such as Sirjan [14], Zarand [15], Kerman [16], Ardakan plains of Yazd [17], Kabodarahang 

plains of Hamadan [18], Moin Abad in Varamin [19] and Shahryar in Tehran [20]. Also, subsidence along with 

the drop of groundwater levels has been reported in many aquifers such as Sistan Plain [21], Kashmar plain in 

Khorasan [22] and Mashhad plain.  Other important plains can be mentioned as Mahyar region in which a gap 

string with length of 10 km and width of 5 to 50 cm occurred during the past 10 years, which is opened wider 5 

cm every year [23]. Another example of subsidence occurred in Rafsanjan plain in which ground surface level 

subsided about 42 cm for every 10 m drop in groundwater levels. For every 10 m drop in water level, 

subsidence value of about 27 cm was reported in Sirjan region. Subsidence and sinkhole have been reported due 

to withdrawal of groundwater in Kabotarang and Famenin Plains, Hamedan province [24]. 

 In such conditions with reduced rainfall, increased evaporation, excessive withdrawal of ground water, 

uncontrolled consumption of resources are created groundwater crisis and land subsidence in wetlands and 

plains of country. In this paper by studying and evaluating other conducted research by other researchers and by 

using implement field and laboratory investigations in Fars provinces, Hormozgan, and ChaharMahal- Bakhtiari 

is determined the status of decline in groundwater levels and land subsidence. 

 

2- Status of land subsidence and falling water levels in the plains of Iran: 

 Nowadays crisis of decline in groundwater levels and water shortages has been observed in most provinces 

and plains of Iran. Generally, most of people are familiar with this issue and the worsening process of this 

situation but doesn’t have enough information about the consequences of land subsidence, sinkholes, reducing 

Reservoir volume. The consumption rate of underground water in the plains is very disturbing and irrecoverable, 

because the volume of harvest water is more than capacity of renewable water. Every year Billion cubic meters 

of groundwater is consumed in different usages (drinking, agriculture and industry). And follow the non-

normative usage of groundwater is caused about 230 Plain from 609 plain of country have been facing with 

ground water crisis. In other words, harvested and uses of the water is over the power of aquifers. For this 

reason the water level has dropped drastically in these plains, and in some cases has led to land subsidence; and 

along over-harvesting, drilling unauthorized wells especially during droughts in plains, has made exacerbating 

in crisis and difficulty to water management. Due to indiscriminate withdrawal of groundwater, the water levels 

in aquifers is dropped and volume of aquifer decreased and becomes irreversible that Finally, in the next years 

water holding capacity of aquifer is lost and apply damages to their formation and its related site. Damages 

resulting from land Subsidence are somewhat irrecoverable and have a lot costs in terms of economic and 

executive. 

 

3- Water level falling Crisis in Hormozgan province: 

 Watershed area of Hormozgan province is 107 cubic kilometers. In this catchment area, there are 82 Plain 

that most of these plains during the last 10 years have been encountered with severe drop in groundwater level. 

During past 10 years, 10 additional Plain have been added to forbidden water harvested areas in this province.  

 And currently the number of forbidden plains is extended to 26 plains. This process indicates the status of 

disastrous drop in water levels and terrifying subsidence that will occur in the near future. Plains of this province 

have been faced to irreparable disaster due to Non-systematic harvesting of groundwater water resources. 

Harvesting volumes of groundwater resources in this province is very high due to traditional irrigation systems, 

while most plains of this province have been declared as forbidden areas for drilling of wells and water 

harvesting. Certainly salinization of plains groundwater, land subsidence and creation of dust foci is unfavorable 

complications result of irregular harvesting. 

 The amount of Groundwater withdrawal in this province is equal 1 billion 400 million cubic meters in the 

year, while the annual rate of renewable freshwater of aquifers is equal to one billion 335 million cubic meters 

that Comparison of these numbers showed that harvesting equivalent of 65 million cubic meters is more than 

permissive limit that is needed to balance the supply of underground aquifers. And now Kahurestan plain, 

Torian-Qeshm and western plains of Hurmozgan province are encountered with water dropping, and even in 

some cases, groundwater levels have been dropped about 29 meters. For example, as shown in the following 

figure based on hydrograph of Plain, water level dropping in Sarzeh-Rezvan is about 10 meters in 1370 to 1390, 

which this is the average value and in some areas water level drops is more than 10 meters. The average of 

annual groundwater level dropping in 1378 to 1390 years is about 0.83 meters. 

 According to studies and research that isn’t conducted related to the land subsidence and by considering 

different settlement due to dropping in water level. This continuing process in the future surly will cause more 

settlement in the plains and this province will faced with problem of water preparation through the aquifers. 
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Fig. 1: Sample hydrograph of plains of Hormozgan province from 1370 to 1390. 

 

3-1- Strategies in contrast to crisis of water dropping and land subsidence in plains of Hormozgan: 

 To control these crises no Choice is remained except prevent of excessive withdrawal of groundwater and 

equitable and judicious exploitation of groundwater resources with assistance and support all officials and 

organizations. In addition, using new systems for reducing water consumption and reformation of agricultural 

irrigation networks should be considered as an important step towards protecting of aquifer. 

  

4- Crisis of groundwater falling in ChaharMahal-Bakhtiari: 

 ChaharMahal-Bakhtiari province, with an average rainfall about 700 mm, which is close to the global 

average has always been regarded as one of the most important water resources of the Zagros mountain and 

country, but some features such as mountainous, continental state and spatial distribution of inappropriate 

precipitations caused that approximately 90 percent of its accessible water as runoff or springs goes out through 

the branches of river such as Dez , great Karoon and Zayanderud of the province. More than 80 percent of water 

consumption of this province is dependent on groundwater resources. Annually in 15 agricultural plains of this 

province, approximately 600 million cubic meters of water by 3600 wells and 480 aqueducts have been removed 

from natural resources. 

 

 
 

Fig. 2: Location of Lordegan city (Khanmirza plain). 

 

 Vulnerability of ChaharMahal-Bakhtiari province in droughts and 50 percent rainfall reducing, non-

systematic manipulation in the nature and destruction of vegetation ecological is unique identifier that should be 

added to this region. Non-existence planning and appropriate management in previous years to exploit surface 

waters and also insistence on quantitative development of agriculture in this province such as many parts of the 

country, causes uncontrolled and multiple withdrawal of groundwater in this area. This uncontrolled and 

unmanagement withdrawal have continued until now, that Other aquifers feeding rate through infiltration of 



1456                                                      Hossein Rahnema, Sohrab Mirassi, 2014 

Advances in Environmental Biology, 8(5) April 2014, Pages: 1453-1465 

precipitation, are not responsible to harvest and any year groundwater levels eventually decline sever And 

finally plains have been faced with serious land subsidence. Now all 11 huge aquifer (Plain) of this province 

have encountered with sharp drop in groundwater levels and have faced with annual deficit about 180 million 

cubic meters and 4 important aquifer Borujen Ssfiddasht, Khanmirza and ShahreKord  have declared as a 

prohibited plains. 

 In the following section is presented and discussed the obtained results of Khanmirza aquifer in the past 28 

years, and relevant Piezometers of aquifers in order to evaluation the rate of groundwater declines is shown in 

the several past years. In Piezometer Hydrograph of Dehsahra village, the water level dropping is started in 87-

86 and continued to 91-90 year that relatively groundwater level has a large drop (18.41 m in 4 year) 

 

 
Fig. 2: Hydrograph of Dehsahra village. 

 

 In Piezometer hydrograph of Moradan village, the water level dropping is started from 86-85 to 91-90 that 

relatively has a large drop in ground water level (25.62 meters in 4 years) 

 

 
Fig. 3: Hydrograph of Moradan village. 

 

 And according to the Piezometer hydrograph of Salahchin, the water level dropping is started in 87-86 and 

continued until 91-90 that groundwater level has dropped 26 meters in 4 years. 

 

 
Fig. 4: Hydrograph of Salahchin village. 
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 By considering all existent Piezometer in Khanmirza aquifer the average groundwater level is dropped 

approximately22 meters. And has been observed 4 years drought in all Piezometers, started from  87-86 and 

continued until 91-90 that such events has been unprecedented in the past 50 years. 

 

4-1- Overdraft withdrawal rate of watershed wells: 

Since the protection and management in exploitation of groundwater resources especially in utilization wells 

have crucial role in preserving groundwater aquifers and resources. In this section we discussed about the 

overdraft of aquifers. For this purpose, the data relating to operation wells were grouped in each village then all 

of them are shown in fallowing diagram. Most unauthorized harvesting from the aquifer in the Khanmirza plain 

due to the large number of agricultural wells were done in the Dehsahra village that harvesting amount is equal 

to 4.57 million cubic meters per year.  

 

 
Fig. 5: The amount of overdraft of agricultural wells in each village. 

 

4-2- Site investigation: 

 Subsidence phenomenon often occurs in a wide range and has caused Damages and problems such as gaps 

and cracks in the buildings and agricultural land. So In the following figures images of damage to buildings and 

rural wells are shown in Khanmirza Plain. It was observed due to the growing of cracks in the last 5 years even 

though residents have been repaired the damage but cracks re-emerged and destroyed interior and exterior view 

of the building. However, if the harvesting of groundwater not became control we should anticipated more 

damage in the further.  

 

     
 

Fig. 4: View of the created cracks on the walls of the building and yard. 

 
Fig. 5: Protrusions platform of wells and settlement of soil around them. 
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5-   Crisis Management of groundwater dropping in Fars province: 

 Land subsidence phenomenon and groundwater a level dropping has been observed In More than 70 

percent of plains in this province, while Land subsidence has been reported in eight regions of Fars province: 

Marvdasht, Arzhan, Shiraz, NaghsheRostam, Darab, KuhSepid, sinkhole in Safashahr and Sormagh (50 m 

diameter and 16 m depth). Land Subsidence in the Fars province still has not been seriously considered and 

needs corporation of other organizations. Created gaps near the historical district of NaqsheRostam (10 to 20 cm 

width), created gaps in rural area in north West of Marvdasht Plains, occurrence sinkhole in the East of 

Safashahr (50 meters width and 20 meters depth), occurrence sinkholes in Arjan plain during the last 3 years (50 

meters wide and 4 meters depth) are an example of region damages and observations.  

 

5-1- Statues of rainfall and groundwater level decline in Marvdasht plains: 

 Based on rainfall Curve of stations in Marvdasht Plain, drought according to an annual diagram from 2003-

2004 water year is started and continued until 2007-2008 and Based on 3-year average curve drought is started 

from 2003-2004 and continued until 2009-2010 that, we are observer 6 years a drought. 

 
Fig. 6: Rainfall Diagram of station in Marvdasht - Kharameh (3-year average curve). 

 

 By attention to the enormous number of Piezometer, generally the rate of water dropping in the hydrograph 

of aquifer is presented. Marvdasht Plain has 5 Aquifers.  The position of Piezometers and Plain are shown in 

following figure. Status of the water level dropping and water level in the past several years has shown in 

aquifers. 

 
 

Fig. 7: The position of Piezometers in Marvdasht Plain. 
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 It is clearly observed in Dashtbal-Lanetavoos Hydrograph that groundwater falling and drought has 

continued since 2005-2006 to 2010-2011. Hydrograph dropping of Aquifer based on following figure is 17.63 

meters. 

 

 
Fig. 8: Dashtbal-Lanetavoos Hydrograph and rainfall of stations. 

 

 It is also observed in Ramjrd aquifer that drought and groundwater levels decline started in 84-83 and by 

increasing intensity from 87-86 years has continued until 90-89 years. Generally Water dropping in in this 

aquifer is 14.88 meters. 

 
Fig. 9: Dashtak-Ramjerd Hydrograph and rainfall of stations. 

 

 As shown in hydrograph curve related to the Marvdasht aquifer. Groundwater level falling is started from 

2004-2005 years and continued with the slight decrease in rate of groundwater level until 2007-2008 and then 

dropping has continued and become more and more until 2010-2011 (during the drought). Groundwater 

dropping in aquifer is presented separately in following table. 

 
Table 1: Average of groundwater falling in the Aquifers of Marvdash. 

Aquifer groundwater level drop (m) 

Dashtbal-lanetavoos 19 

Dashtak 25.37 

Ramjerd 14.88 

Maeen-bidkal 13.37 

Marvdasht-korbal 6.153 

Kharame 8.27 

The average drop in groundwater level 12.5 

 

 As a whole with regard to the amount of annually rainfall, and hydrograph of Marvdasht Plain, can consider 

a 6-year drought that unprecedented in the past 50 years. For example, as shown in fallowing Figure, during the 

6 years drought periods, from 83-84 to 89-90, groundwater level has dropped 29.72 meters that in some places 

40 meters is dropped. 
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Fig. 10: Changes of drops in groundwater level in Marvdasht hydrograph (Hajiabad). 

 

5-2 Analysis and assessment of ground surface settlement due to groundwater falling: 

 In this section, the rate of decline in groundwater level versus groundwater dropping for any specified depth 

in the layers with respect to the characteristics of layers is shown in one of the Piezometers. It is noted that the 

specifications and layering of soil, is determined based on logs of drilling wells and other testing. This 

Piezometer is located in Hosseinabad village in 675963 longitudes and 3321013 latitudes. Total depth of drilling 

well is 43.6 meters, which reduce thin layers of sand; clay layer thickness is obtained 34.8 meters. Depth of the 

groundwater level at the start time of drought in this Piezometer in 84-83 years was about 12 meters that these 

12 meters not come in the calculating.  

 
Table 2: Example of the process due to the drop in groundwater levels in Hossein Abad Village. 

Groundwater 
falling 

(m) 

 

groundwater level 
(m) 

 

 Effective depth 
of ground 

water falling  

(m) 

Subsidence value 
versus water level 

falling in each step 

(mm) 

Subsidence value due to water 
level falling (cumulative) 

(mm) 

 

Additional 

applied stress 
(KN/m2) 

0 1605.4 0 0-12 0 0 

5 1600.4 47.75 12-34.8 72.67174 72.67174 

10 1595.4 47.75 17-34.8 52.73619 125.4079 

15 1590.4 47.75 22-34.8 36.29951 161.7074 

20 1585.4 47.75 27-34.8 22.40987 184.1173 

22.658 1582.742 25.38387 32-34.8 3.293934 187.4112 

 

 
Fig. 11: Subsidence value in the Piezometer of Hossein Abad village versus water level dropping. 

 

5-3 Prediction of land subsidence: 

 Due to the drought in over 6 years, groundwater level in typical villages for example Hosseinahad, is 

dropped 21.43 meters. It should be noted in this piezometer, groundwater level is dropped 7 meters in a year. 

However, after a drought period we have wet periods in catchment But with attention to the harvest increasing 

of ground water and drilling deeper wells in more numbers, along with other factors, groundwater level 

Returned to its original level is almost difficult and impossibly. And, most importantly due to ground settlement 
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and blocked pores of ground surface influence and reducing of reservoir storage volumes is caused exacerbating 

the drought and ground water levels falling will decline further. 

 In this section, to predict the ground surface settlement in future, have been examined three of wells in 

Hossainabad villages (Shul, Saroei and …). By attention to 21.43 meters drop in groundwater level from 83-84 

to 89-90 years that average annually has dropped 3.57 m. And also with considering depth and thickness of fine 

layer that groundwater drops in it (35, 40 and 45 meters) the calculations of predict ground settlement is 

presented for the near future. The following figures predicting of maximum water level dropping of 40 meters 

are shown. This means, in fact, if this trend continued with the same drought period, this model is shows the 

amount of ground surface settlement for 6 next year and corresponding subsidence with any decline of 

underground water level. 

 

 
Fig. 12: Anticipated rate of land subsidence versus underground water level falling for the next 6 years. 

 

 According to the achievement results observed that changes in land subsidence in front of water drop is 

nonlinear. And rate of subsidence caused by water dropping are fewer in the coming years, but nonetheless, in 

the event of uncontrolled withdrawal of underground water resources and followed by water level dropping, we 

will observed settlement about 50 cm in the ground surface. That this amount of subsidence can be happened 

less than 6 years, and damages will be very expensive to the underground water table, residential buildings, etc. 

creation and expansion of gaps in this range for building, agricultural land, roads and other structures, have very 

big damages and injuries. 

 

5-4 Field observations and damages: 

 Reduce the groundwater level and structural condition of area along with other factors is caused a general 

settlement at Marvdasht plain. And near the mountain range and places that the thickness of soil layer is 

changed, especially where there are villages and structures this phenomenon is more noticeable the created gaps 

and settlements caused plenty of problems and damage to rural homes, especially those in close the mountain.  

 

    
 

Fig. 13:  a: created cracks inside of building      b: Prolapse in rural houses (20 to30 cm) 

 

6- Groundwater dropping and subsidence in Kerman province: 

 The process of utilization of groundwater resources in Kerman province in the past years with attention to 

population growth and development of drilling equipment caused that day to day the number of deep wells has 

been added and discharge of the water aquifer became more. The number of wells in province before 1350 was 

1183 that in1385 has reached to the 29147 wells. Means during the 35 years, 27947-operating well is drilled.  
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Slight rainfall, lack of proper nutrition of aquifers and continuous pumping, always caused dropping 

groundwater level in plains during the last years, from 2001-2002 to 2006-2007 provinces groundwater level is 

decreased on average 5.44 m, which the annual average is 90 cm. Dowlatabad plain and Soghan with more than 

17 meters have the highest and Rahmatabad plain with1.16 meters have the lowest rate of drop in groundwater 

level during the past 6 years (following figure). 

 
Fig. 14: The rate of groundwater level falling of plains during 80-84 - to 85-86 years. 

 

 One of the important consequences of withdrawal of groundwater is consolidation and compaction of layers 

and land subsidence. Based on the results of studies the South East, the North and North East of Kerman in have 

settlement approximately 25 to 35 cm [25]. 

 

7- Land subsidence in South of Mahyar Plains in Isfahan: 

 In this Plain due to indiscriminate withdrawal of groundwater have been observed subsidence and crack that 

the form of these cracks is something like interconnected pit. Gaps and cracks is caused unusable and change the 

slope of main part of agricultural land and destroyed a water channel and cracking of road asphalt. Based on 

aquifer hydrograph of plain, underground water level is dropped 1.1 m in annual. In the past 10 years due to 

effect of subsidence have been emerged a string cracks in length of 10 km and width of 5 to 50 cm That every 

year will be more open and depth of them in some places is more than 20 meters [23]. 

 

 
 

Fig, 15: Created cracks in agricultural land. 

 

8- Strategies of Water resources management: 

 management of water resources in order to provide human needs and reduce the injuries that caused by 

withdrawal groundwater, is a complex issue, that with increase of population and amount of the demand in the 

next years will be become more difficult, as well as to choose the proper management for the first, should be 

mentioned to the main factors in the drops of water level. Important reasons of groundwater level dropping are 

drought, extreme pumping and drilling of unallowable wells. This kind of exploitation is due to non-existence 

awareness of the consequences of getting aquifers null from groundwater and lack of familiarity with modern 

methods to preserving resources. However, the majority of farmers don’t have enough literacy and education 

and moreover any warning and training isn’t done in this field. Therefore, increasing the level of public 

awareness and support and encourage university graduates to work in the agricultural sector is one of the most 

important cultural methods in order to management water resources. We must be aware that most counties are 

far from Lake and river, or if water transfer would be possible from recourses, the cost of transmission is very 
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much. And actually uses of resources replacement in these provinces are not possible. Therefore, the only 

possible way to reduce problems is appropriate management and optimal using of existing water resources. The 

water resources management means precise used of water and protection of water resources that included 

quality and quantity of water. Most of the underground water consumption are related to the agriculture, 

therefore water protection in agriculture and improve irrigation methods can be considerable good saving on 

water resources in the province. Recommendations in this regard can be provided as follows: 

 Apply Pricing is based on ground water in Agriculture and use of persuasive strategy for farmer, which is 

production of them per unit of water consumption is more than others, control the rate withdrawal of 

groundwater, watershed management, decrease water losses through transmission irrigation and enhance 

performance of traditional streams and irrigation tubing, increasing efficiency with implement the rainy and drip 

irrigation techniques in the farms and Gardens along with providing banking facilities, improve the soil 

conditions In order to increase its permeability and decreasing runoff, determine the rate optimum of water 

consumption versus production, timely irrigation, support to relevant experts and engineers in order to study and 

research in this field, recycling and using urban wastewater in order to use in agriculture, agricultural 

development and cultivation plants in water environments and so on. In addition along with above strategy 

should be considered inhibiting the population growth, promote the correct pattern of consumption, improve 

rural communication and ways to provide appropriate health and educational facilities in the villages to reduce 

migration to cities and, insurance services for agricultural products. 

 

Conclusion: 

 Nowadays most of the plains in Iran, such as the plains of Fars, Hormozgan, ChaharMahal-Bakhtiari and 

etc., have a negative water balance and quality of groundwater in some areas is not appropriate for human and 

livestock drinking and irrigation of agricultural lands. Overdraft of water resources during the past year, creates 

lots of environmental and economic undesirable consequences such as apply damages to agricultural land and 

reduce production and waste livestock, poultry and wildlife, intensification damages caused by land subsidence, 

increase energy consumption and of ingesting cost, transmission water supply for drinking and agricultural and 

sewage disposal costs, increase disease as a result of using unhealthy water and etc and if Serious and practical 

actions not implement to reduce the uncontrolled harvest and balance the groundwater aquifer, in addition to the 

intensification of this outcome, we will see tribulation in the process of agricultural activities and animal 

husbandry, reduction in livestock and agricultural products, threating the security of livestock and farming, 

threat of food security, absence of adequate supply of drinking water, tribulation in public health and Industrial 

Affairs, spreading unemployment, reducing production and income and ultimately increasing poverty and 

follow by incidence of rural unrest, strife and social crisis, including the dispute over the using water, the 

problem of poverty, livelihood and increased unemployment and delinquency, and increasing desertification, 

increasing gradual migration from village to city and development of urbanity. 

 In order to control the groundwater levels dropping, land subsidence phenomenon and reduce probable 

damages, it is necessary in the first step needed action to be taken whatever faster toward reduce the exploitation 

of underground water and water resource management. So revisions and changes in strategy of water resources 

management in Iran to sustainable development of the country are inevitable. Accordingly, strategies for coping 

with this destroyer phenomenon and adverse effects are presented in the following: 

 Reducing the exploitation of underground water resources, especially in areas that are facing with large 

groundwater drop. 

 Avoid picking sand and gravel in upstream areas and within the range of subsidence due to the negative 

effect of these harvesting in feeding groundwater aquifer 

 Changing pattern of cultivation and use modern irrigation methods such as drip irrigation, sprinkler 

pressure, and greenhouse cultivation 

 Nonexistence cultivation of non-strategic products 

 Using refined urban waste waters for irrigation systems to reduce the exploitation of underground water 

 Changing pattern of water consumption in industry 

 Using closed cycle for water consumption 

 Monitoring of vital arteries including fuel transfer lines, railways, roads, transmission lines of energy inside 

and outside of subsidence zone to achieve stability and subsidence stop  

 Install smart meters in the wells to control harvesting of wells 

 Appropriate management of water irrigation in agriculture, potable and industrial 

 Implementation the feeding artificial aquifer and plans of floods dispreading. 

 Prevent exploit and obstruction of unauthorized wells and control them 

 Avoid development of indiscriminate wells 

 Applied research on the problems of country's groundwater  
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 Implement additional surveys such as geophysical, geological, geology and etc. in order to achieve the final 

land subsidence risk map and model 

 Using soil consolidation methods as one of the methods for prevention of further damages of soil 

subsidence to granule soil with different adhesion 

 Risk recognition and assessment of subsidence disaster 

 Preparation and implementation the discount program for subsidence disaster 

 Provide natural early warning of subsidence occurring 

 Schematization in order to respond to unexpected land subsidence to determine and assess the problems that 

will be observed, can be in advance in invested in order to effective protection and rehabilitation of land. 
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