
 

 

  
Abstract—The Yazd-Ardakan basin in Central Iran has two 

separated aquifers. The shallow unconfined aquifer is supplies 40 
Qanats. The deep saturated confined aquifer is the main water 
storage. Due to over-withdrawal, water table has been decreasing 
during last 25 years. Recent study shows that the shortage of the 
aquifer is about 16 meters and land subsidence is 0.5 - 1.2 meters. 
Long deep cracks are found just above the aquifer and devour the 
irrigation water and floods. Although the most cracks direction is 
NW-SE and could be compared to the main direction of YA basin, 
there is no direct evidence for relation between land subsidence and 
the huge cracks. Large-scale water pumping has been decreased the 
water pressure in aquifer. The pressure decline disturbed the balance 
and increased the pressure of overlying sediments. So porosity 
decreased and compaction started. Then, sediments compaction 
developed and made land subsidence and some huge cracks slowly. 
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I. INTRODUCTION 
AZD-ARDAKAN field with 60km length and an average 
width of 15km is located between Yazd and Ardakan, the 
main cities of Yazd Province. The study area situated at 

25km north of Yazd and 10km south of Meybod at the 
coordinates 31°10' - 31°56' N and 54°10' - 54°12' E. The 
highest elevation is 1218 meters from sea level. In this densely 
populated area, water has been highly using by industrial, 
agricultural and urban activities during last 25 years. So water 
table has declined 16m and as a result, land subsidence 
occurred in this area. Recent study indicates that land 
subsidence is 50-120 cm which has made some large 
destructive consequences such as desiccation, destruction of 
water wells and casing, drying wells, changing the channel 
slopes and surface drainage, creating long deep cracks and 
barren lands, slumping at edge of the aquifer, damaging the 
structures and roads, power lines and water and gas pipelines. 
If land subsidence goes on with the current speed, the 
problems may cause a crisis. Land subsidence and fissuring, 
the morphological characteristics of the earth and the faults 
has been studied in this research. 

II. MATERIALS AND METHOD  
Some important information was gathered during the field 

work including alluvial sediments composition and size, 
cracks length, depth and direction. Satellite images were used 
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for recognition the range of subsidence. Many fracture zones 
and cracks were studied using compass and their direction and 
length well determined. The coordinates was calculated by 
GPS. The relevant diagrams were drawn by appropriate 
software. Some stratigraphic column of drilled water wells 
prepared by Yazd Regional Water Company has been used for 
verifying the sediments composition. [1] Furthermore, data of 
groundwater level in local wells were collected and classified. 
Four alluvial samples were gathered in different places at 
depth of 1-15 meters and sent to the laboratory for XRF and 
XRD analysis.  
 

III. DISCUSSION 
The NW-SE trend of Yazd-Ardakan basin is the same as the 

regional major faults direction. The active Northern Yazd 
Fault passes from among the basin where has replaced the 
young alluvium (Fig. 1).  

 

 
Fig. 1. Satellite image of Yazd-Ardakan basin including                  
Northern Yazd Fault and urban areas, Scale 1: 270000 

The largest aquifers in Yazd Province which are sufficient 
for drinking, agriculture and industry are located in Yazd-
Ardakan basin, Central Iran (Fig. 2). The water of these 
aquifers is exploited from the Qanats (Kareez) and deep wells 
simultaneously. There are two separated aquifers. The shallow 
unconfined aquifer supplies 40 Qanats. The deep saturated 
confined aquifer is the main water storage.  

The depth of the deepest aquifer is up to 400 meters but the 
final depth at the bedrock contact is estimated at least 500 
meters based on geophysical data. The maximum discharge 
rate for water well is 148 liters per second and the rate of 
shortage is 1 meter annually. 
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year and fissuring due to ground water withdrawal causes soil 
moisture losing in the deeper parts. The clay and silty parts of 
aquifer have been influenced   by congestion forces more than 
sandy part. Water table decline can also decreases the 
sediments thickness above the water table. The both factors 
have intensified the land subsidence rate in the area. 

The most cracks direction is NW-SE and could be 
compared to the main direction of YA basin (Fig.1).  

The most fractures in the eastern and western parts of YA 
basin and around villages which are shown in Fig. 3 and 4 
have the same trend. These fractures have broken the local 
roads. Fissuring in Yazd-Ardakan Road (Sento Road) can be 
seen in Fig. 5. 

Fig. 4.  fractures at the east of 
study area 

 
Fig. 3.  fractures at the west of 

study area 
 

 
 roadmain  Maybod-in Yazd Fissuring  .Fig. 5 

 
As it is shown in the rose diagrams, Fig. 6 and Fig.7, the 

fractures direction in the north and southern parts have the 
same pattern but they are different from the fractures in east 
and western parts of the YA basin. 

 
Fig. 7.  Fractures at the south of 

study area 

 
Fig. 6.  Fractures at the north of 

study area 

Resulting fractures in a layer can be divided to tensile and 
shear groups. Tensile stress is that trying to separate the layers 
and when the layer is finally broken, broken parts may shift 
significantly. Shear stress is that trying to slip layers, the 
separated layers may slip along the fracture surface 
considerably. Generally in study area two main factors such as 
subsidence and tectonic agents have been caused these 
fractures (Zare Mherjardy A. et al., 2007). [6] 

The important factor of subsidence in the study area is 
groundwater extracting. In the areas with uncontrolled 
exploitation of underground water and a negative balance, 
increases affecting stress of soil is the main factor of 
compaction ground layers. Effective stress at any depth of soil 
is calculated from  which is the effective 

stress,  is the total stress and  is the hydraulic pressure 

in each region. If   reduces or increases the amount of 
the effective stress will increase. In the most aquifers due to 
increased exploitation of water resources we are confronted 
decreasing water table in unconfined aquifers or reducing 
pressure in confined aquifers. Both cause reduce of  and as 

a result increase of  cause subsidence of layers. As a result 
of subsidence, fissures will be created on the surface that is 
mainly tensile and radial type with no particular trend. 
Generally, it is believed that the fissure is initiated as a 
relatively narrow crack that is formed when the induced 
tensile stresses exceed the tensile strength of the soil. Earth 
fissures develop near the margins of subsidence bowls and/or 
in the vicinity of a buried rock pediment edge. [7] 

Considering that fractures in the study area have a clear 
trend, the subsidence can’t be considered as a main agent for 
regenerator of them. Of course, the fractures are located within 
the wells can be attributed to subsidence caused by cone-fall. 

The faults are the most important tectonic elements in the 
region. There is Naein-Baft Fault in the west and Kharanaq 
Fault in the east (Fig. 8) Aghda-Rahmat Abad Fault located in 
the western boundary and the Northern Yazd Fault exists in 
the eastern boundary of YA basin. The last one is considered 
as active fault. 

 
Fig. 8.  Aligned Yazd-Ardakan basin between two parallel faults. 

Naein-Baft and Kharanaq Faults have created a shear zone with their 
motion to the right. 

 
Naein-Baft and Kharanaq Faults with their activities cause 

changes in geological structures. Existence of fractures and 
fissuring in YA basin can be considered a result of their active 
tectonics. [8] The two faults are parallel with a movement to 
right create a shear zone (Fig. 9). 
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