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4.1. Potential wind energy Wind energy is the conversion of renewable energy into a form of energy that can be used. As a replacement for fossil fuels, wind energy is plentiful, renewable, widely available, clean, does not release greenhouse gases when it is made, and only needs a small amount of land (Hassan, 2020). The intensity of the wind fluctuates, therefore, an average number for numerous places in the Middle East does not reflect the amount of electricity a wind turbine may generate anywhere. Frequently, a probability density curve is fitted to observable data to determine the frequency of wind speeds in a given place. Wind speed distributions at various sites are very different (Jaszczur et al., 2019). Typically, winds near the ground are used to generate electricity, winds at higher elevations are faster and steadier, and their is worldwide potential. In recent times, major advancements have been made in the technology used to produce power from high-altitude winds. Wind energy is the potential energy associated with mass movement. Wind energy systems transform this kinetic energy into more practical kinds of energy. Compared to conventional fuels, the electricity generated by wind power systems emits less carbon dioxide. Consequently, it has a lower greenhouse impact. In addition, wind energy creates numerous employments. It should be emphasised that comparing the wind direction across several locations simultaneously is quite challenging. In this study, data mapping software (GIS) was used to make more informed decisions on wind feasibility studies. Since there were no wind data for any of the relevant possible sites, constant wind data and wind power densities were used to estimate the potential for renewable energy in areas without wind speed data. Three GIS maps are produced for the Middle East, using the average wind speed and wind battery capacity at two different heights. Different colors on the GIS map represent the wind velocity and specific power at each place. On the other hand, the various categories of wind speed and specific power could be highlighted in red for better conditions. Additionally, locations with low wind speed and power density are highlighted in green. Notice that the wind data throughput is at a height of 10 m. To facilitate a more accurate comparison of wind data from different stations and to account for wind shear, wind data have been estimated at a height of 50 m. As seen in Fig. 22 and 23, the eastern, southern and southeast parts of the Middle East have a high potential for the installation of wind turbines. These locations are known for their strong wind speeds. According to these maps, the central parts of Iran and the southern parts of Saudi Arabia have significant promise. Some of these areas are better suited for restricted applications, such as wind-powered cooling systems. ArcGIS can be used to locate potential locations for wind turbine installation, taking into account aspects such as proximity to cities, highways, and other needs (IMAGE OMMITED) Potential wind speed at 10 m (GIS map). Fig. 22 reveal that the power density at a height of 10 m is about 188 W/m2. From these numbers, the regions with the highest density of wind energy at a height of 10 m include central Iran and parts of Oman. Other nations, including Iraq, Kuwait, Jordan, and Lebanon, have a lower energy density. There is a significant potential value of energy output, modest wind turbines may be used, and smaller turbines can offer energy to rural regions with relative ease. Although this number climbs to around 520 W/m2 at a height of 50 m, which is considered an excellent wind location as presented in Fig. 23. Fig. 23 (GRAPH OMMITED) Potential wind speed at 50m (GIS map). There is a significant power concentration capacity at 50 m; consequently, large wind turbines can be constructed to supply energy to rural and urban regions and link to regional power systems. 4.2. Potential solar energy Solar energy is the direct or indirect conversion of irradiance into energy using photovoltaic or concentrating solar energy. Concentrated solar energy systems employ mirrors or lenses and tracking systems to condense radiation from a vast region into a narrow beam (Kabir et al., 2018). Solar energy is clean, renewable, and globally accessible. Solar energy may be used in several ways, including (Jaszczur et al., 2018; Hassan et al., 2022c): Produce energy with the use of photovoltaic solar cells; produce hydrogen using fuel cells; Produce hot and cold air using solar chimneys; Produce hot water using solar geysers. In addition to the benefits of renewable energy, solar energy has the following additional advantages (Hassan et al., 2022d). Restoration of degraded lands; less focus on the national electricity grid; Improve water quality throughout the country; and expand remote area electricity. The daily total worldwide horizontal radiation GIS map for the Middle East is displayed in Fig. 24. Solar radiation intensity is color-coded on GIS maps. Thus, regions with superior circumstances are indicated by hues that are closer to the color red. As places approach low levels of radiation, the color of the marker changes to green. According to the GIS maps shown in Fig. 24, the quantity of radiation generally increases as one moves from north to south. This is because the latitude decreases on this route, bringing it closer to the equator. Fig. 24 Fig. 24. Potential solar radiation (GIS map). 5. Middle East towards renewable energy The Middle East has benefited greatly from its large oil and gas deposits for many years. Fossil fuels have been the most affordable alternative for many due to their low cost of production and a lack of regulations to encourage the use of other sources of energy, which explains the region delayed adoption of sustainable energy. In recent years, there have been more projects to boost renewable energy, which shows that the countries in the area are moving toward more sustainable options. An increase in initiatives to encourage renewable energy sources indicates that the area is progressively moving toward sustainable options. 
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