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ARTICLE INFO ABSTRACT

Amid contemporary environmental challenges, the pursuit of clean energy solutions
emerges as imperative. Wind energy, recognized as a key renewable resource,
Research Paper presents a viable alternative to fossil fuels for electricity generation. However, the
untapped potential of wind energy in marine environments remains largely
unexplored by clean energy planners. This study investigates the wind energy

Article type:

Avrticle History: potential in the territorial waters of Hormozgan province, aiming to assess its
Received 21 October 2022 suitability for electricity generation. The analysis begins with the examination of
Revised 20 November 2022 wind data collected from 190 points within the study area over the statistical period
Accepted 11 February 2023 spanning from 2005 to 2016, at hourly intervals. Parameters including mean wind
Published Online 06 May 2024 speed, Weibull probability distribution function, and wind power density were

computed using Windographer software version 3.1.4. Subsequently, GIS10.3
software was utilized to delineate zones of wind speed and wind power densities.

Keywords: Results indicate that the western regions of the territorial waters of Hormozgan
Wind energy, province exhibit the highest average wind speed (6.66 m/s) and density (322
Weibull distribution, W/m”2), suggesting their potential for offshore wind farm development. This study
Windographer, underscores the importance of leveraging wind energy resources in maritime
Hormozgan province. environments to address energy needs sustainably and informs strategic decision-

making in clean energy planning.
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Introduction
The necessity for energy development research, particularly in developing nations, has become
increasingly apparent amidst global industrialization. Historically, industries have heavily relied on
fossil fuels, leading to severe environmental degradation and persistent challenges for humanity. In
response, clean energy has emerged as a pivotal solution to mitigate these environmental concerns and
foster global sustainable development. Wind energy, encompassing both onshore and offshore
resources, stands out as a significant component of clean energy, recognized for its potential to address
these pressing issues.Scientific analyses consistently underscore wind energy's vast and abundant
potential as a global energy source. For instance, the European Environment Agency projects Europe's
wind potential to reach 70,000 terawatt-hours by 2020, with a further increase to over 75,000 terawatt-
hours by 2030, including economically competitive yields.

Iran, blessed with abundant wind and solar energy resources due to its unigue geographical
location, is poised to efficiently harness these resources. Extensive studies of Iranian synoptic wind
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data over a decade reveal the feasibility of wind power generation across various regions, including
coastal areas such as the Oman Sea and the Persian Gulf islands, as well as several provinces. Wind
energy offers numerous advantages, notably substantial reductions in greenhouse gas emissions, with
each kilowatt-hour of wind power generated estimated to reduce CO2 emissions by approximately one
kilogram.The vast maritime zones in Iran's northern and southern regions have substantial potential for
strategic development. Utilizing renewable energy resources, particularly in coastal and marine areas,
provides a feasible route towards sustainable development. Nevertheless, there is currently a lack of
comprehensive assessments regarding the feasibility and technological needs for harnessing wind and
other marine energies in these regions. Due to the greater consistency of wind in coastal areas as
opposed to inland regions, coastal zones offer significant opportunities for wind energy
utilization.Despite this potential, Iran lacks a comprehensive assessment of its offshore wind potential,
unlike leading countries prioritizing offshore wind turbine installations. Strategic documents on wind
energy from China and Europe emphasize the importance of assessing and exploiting offshore wind
potential. Therefore, a critical step towards developing Iran's offshore wind industry involves
evaluating the feasibility of offshore turbine installations

Methodology

In this study, we aimed to estimate the potential wind energy resources in the territorial waters of
Hormozgan province through a comprehensive analysis employing statistical methods and
mathematical models. The analysis focused on key parameters such as wind speed, direction, and the
Weibull probability distribution function. Windographer software was utilized for the calculation of
wind power density at various locations. Our dataset comprised daily statistics recorded at 1-hour
intervals for an extensive 11-year period spanning from 2005 to 2016. This valuable data was sourced
from the SATBA database (Renewable Energy and Electricity Efficiency Organization), and collected
via meteorological satellites. The study area encompassed 190 distinct points within the territorial
waters of Hormozgan province, with measurements taken at heights ranging from 25 to 200 meters
above sea level. Given the diversity of wind turbine installations and their operational heights, we
selected the industry-standard height of 80 meters as the reference for our calculations. By
meticulously analyzing wind data at this height, we aimed to provide valuable insights into the
potential wind energy resources available in the region. Our findings contribute to the broader
understanding of renewable energy potential in marine environments, thus offering valuable guidance
for future energy planning and policy formulation.

Results and Conclusion

In response to escalating electricity demand and heightened air pollution concerns, exploring
sustainable energy alternatives is paramount. Wind power, recognized for its renewable nature, offers
a promising solution. Traditional land-based wind turbine placement often faces challenges, prompting
interest in offshore wind farms. These installations, situated at sea, promise reduced noise and fewer
conflicts with land use.

Iran's vast coastal borders offer a promising opportunity for harnessing wind energy. This study
focused on analyzing the wind energy potential in Hormozgan province's coastal and territorial waters
using Windographer software. The results reveal favorable wind conditions, with average speeds
ranging from 4.43 to 6.66 meters per second. Areas with speeds exceeding 6 meters per second and
power densities exceeding 300 W/m”"2 demonstrate significant potential, especially in Bandarlange,
Parsian, and Jask cities.

Despite lower potential in southern areas, wind speeds exceeding 4 meters per second and power
densities exceeding 120 watts per square meter remain noteworthy. Leveraging wind energy could
meet future electricity needs for industrial and residential sectors. However, selecting suitable offshore
wind farm locations demands consideration of various factors, including environmental impact and
economic viability. Thorough studies are crucial for informed decision-making and sustainable wind
energy development.
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1. the European Environment Agency
2. International Energy Agency
3. Renewable Energy Policy Network for the 21st Century
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1. Cut- in wind speed
2. Rated output speed
3. Cut-out speed
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