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fish is on the rise. Due to its attractiveness, marine cage culture has gained attention in
the aquaculture industry and has become profitable. This study focuses on the
Article history: hydrodynamic variables to determine suitable areas for establishing fish cage sites in the
Received: 7 May 2024 waters surrounding Qeshm Island. Hydrodynamic variables were estimated through one-
Accepted: 24 June 2024 - - - . . s
Published online: 10 August 2024 year numerical modeling using Mike 21. By applying the Analytic Hierarchy Process
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- north of Larak, the coast from Ramchah to Hengam Island, and Dayerstan bay to

Salakh. The results indicate that, in addition to the previously identified areas in similar

Keywords:

Marine cage culture, studies, the northern part of Larak Island and the center of eastern Qeshm Channel are
AHF_" also suitable and could be options for expanding this industry in the future with the
Strait of Hormuz, . e . .
Fuzzy Logic, development of cage technology and infrastructure. Areas identified in previous studies,
Mike 21. such as the coasts from Souza to Shibderaz and Dayerstan Bay, may face significant

wave height threats in severe storm conditions. However, areas like Dargahan can be less
risky regarding hydrodynamic conditions due to limited fetch exposure in weather
conditions. It is beneficial to conduct studies on cage deployment for development and
planning of the maritime economy. By incorporating water quality indicators alongside
hydrodynamic variables, more accurate results can be obtained, thereby reducing
investment risks in this industry.
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EXTENDED ABSTRACT

Introduction

Cage fish farming is a highly promising branch of aquaculture with significant global growth
due to its efficient protein production and revenue potential (Araujo et al., 2022; Halwart et al.,
2007). The rising demand for seafood necessitates aquaculture as traditional fishing methods
are insufficient (Loka et al., 2016). Various studies have evaluated suitable sites for cage fish
farming using different methodologies. Divu et al. (2023) analyzed the coasts of India based on
environmental factors, while Chahinez et al. (2020) used the Analytical Hierarchy Process
(AHP) for site evaluation in Algeria. Perez et al. (2005) highlighted the importance of GIS in
the Canary Islands, and Chor et al. (2022) focused on hydrodynamics and environmental
conditions in Malaysia. Mulanda Aura et al. (2021) emphasized GIS for lake sites, and Noory
Balaneji (2020) identified potential sites around Qeshm Island. This study focuses on
identifying suitable sites for cage fish farming around Qeshm Island by considering
hydrodynamic and environmental variables. Using numerical modeling to estimate these
variables, they were evaluated with fuzzy logic based on Ministry of Agriculture guidelines and
the AHP method, providing valuable insights for future fisheries development and site
planning.

Materials and Methods

The study area encompasses the waters around Qeshm Island in the northern Strait of Hormuz,
which have been identified for their significant potential in cage fish farming. The research
focused on evaluating suitable locations for fish farming cages by analyzing eight
environmental and hydrodynamic variables. Environmental variables included depth, seabed
slope, distance from the shoreline, distance from ports and fish unloading centers, proximity to
roads and cities, and distance from environmentally sensitive shorelines. Hydrodynamic
variables were wave height and surface current speed, calculated through numerical modeling
using Mike 21. Numerical modeling with Mike 21 simulated hydrodynamic conditions for
2018, providing average annual wave heights and surface current speeds across the study area.
Constraints, such as proximity to fishing grounds and unsuitable depth ranges (less than 10 m
and more than 50 m), were identified and mapped.

The GIS platform was utilized to implement all variables spatially. Depth data were sourced
from GEBCO and further refined with SonarChart information. The Fuzzy Analytical
Hierarchy Process was employed to determine the weight of each variable, incorporating expert
opinions from marine physicists and fisheries specialists. This process involved converting the
variables into a comparable format using fuzzy logic, followed by pairwise comparisons to
assign weights based on their relative importance.

The integration of weighted variables and constraints was performed using a linear
combination, resulting in a suitability map for cage fish farming. This comprehensive
methodology, combining environmental and hydrodynamic assessments with modeling and
expert input, ensures the identification of optimal sites for cage fish farming around Qeshm
Island, supporting future fisheries development and site management.

Results

The final analysis identified four areas as suitable for establishing fish farming cages: the
eastern part of Qeshm Channel, the southern part of Hormuz Island, the coasts from Ramchah
to Hengam Island, and Deyrestan Bay to Salakh. These areas were evaluated based on the
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analysis of eight environmental and hydrodynamic variables. The most suitable areas include
the eastern Qeshm Channel and the southern part of Hormuz lIsland, recognized for their
appropriate depth, low wave height, and favorable current speed. Areas with suitable seabed
slope, close proximity to the shore, and necessary infrastructure were also categorized as
desirable. Regions with high depth, steep slopes, and high waves were deemed unsuitable.

Conclusion

This study employed eight environmental and hydrodynamic variables to identify suitable areas
for cage fish farming around Qeshm Island. The findings reveal significant potential for
expanding fish farming activities, supporting employment, and boosting fish production.
Challenges such as wave height in storm conditions and the need for thorough water quality
assessments are noted. Future studies should incorporate additional variables, like water quality
indices, to enhance the precision of site selection and minimize risks. These insights can aid in
the informed development and management of coastal and marine aquaculture.
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