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ARTICLE INFO ABSTRACT

Subsurface dams are recognized as effective and strategic structures for
water resources management, particularly in arid and semi-arid regions,
Case Study where they play a key role in enhancing hydrological resilience by reducing
evaporation. This study aimed to identify and delineate suitable sites for
. . subsurface dam construction in Fars Province, Iran. A combined approach
Avrticle history using Geographic Information Systems (GIS) and field surveys was
Received: 11 November 2025 applied, integrating spatial datasets including geological maps, topography,

. river networks, slope, population distribution, and road accessibility.
Revised: 06 December 2025 Suitable areas were primarily characterized by sufficiently thick permeable
Accepted: 17 December 2025 alluvial deposits, underlying low-permeability formations, favorable

. o riverbed slopes, stable subsurface flow, and proximity to water demand
Published online: 20 January 2026 points. The analysis identified approximately 100 sites suitable for further
detailed studies, with southern and central regions exhibiting higher
suitability. This spatial distribution highlights the widespread geological
and hydrological potential of the province for subsurface dam
implementation. Consequently, a priority map with three levels was
produced. Field validation and expert consultations played a key role in
enhancing the accuracy and comprehensiveness of the map. Implemented
as a digital GIS tool, the map provides precise spatial information to
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constrictions, Water resilience. recommended to ensure the sustainable performance of subsurface dams.
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EXTENDED ABSTRACT

Introduction: Over the past decades, subsurface dams have proven to be highly effective structures for
managing water resources in arid and semi-arid regions. By minimizing evaporation losses and enhancing
aquifer recharge, they play a crucial role in improving hydrological resilience. Classical FAO studies, alongside
recent GIS- and remote-sensing—based research, highlight that site selection for subsurface dams is a multi-
criteria process, requiring the integrated consideration of geological, geomorphological, hydrological, climatic,
and socio-economic factors. While several studies have addressed subsurface dams in Iran, a comprehensive
potential-mapping analysis for Fars Province—a region notable for its geological and hydrological diversity—
has not yet been undertaken. This study therefore aims to identify suitable zones for subsurface dam
construction in Fars Province and classify them according to their implementation priority.

Methodology: This study employed a combined GIS- and field-based approach to identify suitable zones for
subsurface dam construction in Fars Province, Iran. Spatial data including geological maps, topography, river
networks, slope, population distribution, and road accessibility were integrated at multiple scales (1:500,000—
1:100,000). Geological formations with low permeability and favorable mechanical properties were considered
suitable, while soluble rocks, Kkarstic areas, and active faults were excluded. Social and accessibility criteria,
such as proximity to villages and presence of roads, were evaluated alongside hydrological factors, including
perennial and seasonal streams, floodplain width, and dry or abandoned ganats, indicating potential subsurface
water. Environmental constraints, such as impacts on wetlands, were also incorporated. Field surveys were
conducted to validate GIS results, involving expert consultations and local knowledge. Integrating these datasets
enabled the classification of sites into three priority levels, providing a reliable framework for planning and
implementation of subsurface dams in the diverse hydrogeological context of Fars Province.

Results and Discussion: The results indicate that Fars Province has high potential for subsurface dam
implementation due to its diverse geology, tectonic structures, and hydrogeomorphic features. Favorable
conditions for underground water storage arise from the combination of low-permeability formations (Mishan,
Pabdeh, Gurpi, and, under suitable conditions, Bakhtiari conglomerates), permeable alluvial deposits, valleys,
hydrogeomorphic passages, and ganat networks. Integration of GIS-based zoning and field validation identified
100 suitable sites, classified into first (15 sites), second (40 sites), and third (45 sites) priority levels, distributed
as 43% southern, 42% central, and 15% northern regions. Zagros limestone formations can be used if
dissolution and fracturing are minimal, whereas evaporate formations and salt domes impose significant
limitations. Areas with low-permeability formations and limited fracture networks demonstrated the highest
capacity for flood retention. Underground dams contribute to the formation of artificial aquifers, reduce surface
evaporation, and enhance the resilience of groundwater resources. Final site confirmation requires
supplementary field investigations, including boreholes and geophysical studies.

*Corresponding author: Hamid Hosseinimarandi

Address: Soil Protection and Watershed Management Department, Fars Agricultural and Natural Resources Research and
Education Center, Shiraz, Iran.

Tel: +989171120103

Email: hhmarand@gmail.com


https://orcid.org/0000-0001-6546-6280
https://orcid.org/0000-0003-3677-2056
https://orcid.org/0009-0000-5063-4237
mailto:hhmarand@gmail.com
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.5.1
https://jircsa.ir/article-1-603-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.5.1 ]

2025, Volume 13, Issue 4

ISSN (Online): 2783-1531 - ISSN (Print): 2423-5970

Conclusion: Fars Province has high potential for subsurface dams due to diverse geology, tectonic structures,
and favorable hydrology. Optimal sites combine permeable alluvium with continuous low-permeability
formations, allowing effective flood retention and groundwater recharge. Prioritization identified 15 sites ready
for design, 40 requiring further study, and 45 needing comprehensive assessment. Low-permeability units such
as Misha, Pabdeh, and Gurpi enhance storage, while limestone and evaporite formations require careful field
evaluation. Subsurface dams thus provide a sustainable solution for water management in the region.
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Figure 1- Geographical location of the study area in southern Iran
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Figure 2— Geographic location of the lake and seasonal water reservoirs in Fars Province
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Table 1- Distribution of suitable sites for subsurface dam construction by priority in Fars Province
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Figure 3- Identification and prioritization map of suitable areas for subsurface dam construction in Fars Province
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Table 2- Distribution of subsurface dam suitability sites in the three geographical regions of Fars Province
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