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Fault, Fracture, Kopeh Due to the presence of large cavities and channels, karst carbonate formations have the

Dagh Northeast Iran. ability to store a large volume of water. This is especially important in conditions of
water scarcity and drought (Dangar and Mishra, 2021: 89). Karst waters are usually of
high quality and require less treatment. This reduces water treatment costs and provides
consumers with better quality water (Mainidin et al., 2020: 211). Due to the increasing
population, the water scarcity crisis is one of the problems of today's societies. In order
to overcome this crisis, in addition to the proper and comprehensive management of
existing water resources, obtaining new water resources is an essential measure. One of
these resources is karst water reserves (Habibinian et al., 1400: 1400).

Methodology

First, the main faults of the study area were identified by digitizing geological maps of
1/100,000 and 1/250,000 in the Arc map environment. The main faults in this area
include the Kashf-Rood, Kardeh, Baghan-Garmab, Quchan, Turan-Lo, Mansar,
Amrodak, Zubran, Kames, and Zubala faults. Considering the existence of many
fractures in the area and the complexity of their analysis, the fractal dimension analysis
method has been used as a suitable and optimal method for preparing fracture density
maps. In the fractal method, a square of unit length is considered as the parent lattice or
basic fractal structure.
The parent lattice is a zero-order square that generates higher-order lattices. That is, to
Accepted: 2025/02/11 create first-order squares, the zero-order square is divided into 9 squares of length 1/3,
and to create second-order squares, each of the remaining first-order squares is divided
into 9 smaller squares of length 1/9, and this process continues, and at each stage the
number of remaining squares is counted as the index N.
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Results and Discussion

The largest number of springs are located at the closest distance to the fractures, and gradually the number of springs
decreases with distance from the fractures. Using the Multiple Ring Buffer option in the ArcGIS software environment,
polygons are created around the fracture. The ranking in this index is such that the farther the distance from the fracture,
the less the effect of the fracture. Considering the existence of many fractures in the study area and the complexity of
their analysis, a fracture density map was prepared using a fractures map and the fractal dimension analysis method
Their ranks and changes were determined in the preparation of the aforementioned maps.

The results indicate that the Daregaz, Quchan, Kardeh, and Qozghan Chay watersheds have the highest fracture density
in thick-layer carbonate formations. In the study area, six carbonate formations were identified: Chehelkaman, Kalat,
Abdaraz, Tirgan, Mazdooran, and Chamanbid.

Conclusions

According to this study, the distribution of springs and their water yield are affected by various parameters. The studies
conducted showed that there is a very close relationship between the number of springs and the distance from faults,
such that the largest number of springs studied were located in the vicinity of fault lines. However, the important point
is that the water yield of a spring has no relation to the distance from the fault and is more related to geological
formations.
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Figure(1): Geographical location of the study area
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Figure (2): Map of the main faults of the studied area
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Figure (3): Fractures and minor faults map in the study area
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Table (11): Relationship between distance from the fracture and the number of springs and their water flow
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Figure (4): Distance ranking map from fractures in the study area
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Figure (5): Fractal distribution map of the studied area
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Table (4): Ranking fractal dimension profile of fractures
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Figure(6): Fractal ranking map of fractures in the study area
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Table(5): Extent of carbonate formations in the study area
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Figure(7): map of carbonate formations of the studied area
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Figure(8): Image of Tirgan and Mazdooran formations on Mashhad Kalat road, A (Mazdooran formation, B (Tirgan formation.
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