
Spatial Mapping of Jamaica's High-resolution Wind Atlas: An 

Environmental-socio-economical Account  

D. Richards (1), H. Yabar (2), T. Mizunoya (3) 

(1) Graduate School of Science, Technology, and Information Sciences, University of Tsukuba, 

Tsukuba, Ibaraki, 3058572, Japan 

8577 Japan 

Telephone: +81-908-604-5622; email: delmaria2001@yahoo.com/s2030289@u.tsukuba.ac.jp 
(2)(3) Faculty of Life and Environmental Science/Doctoral Program in Sustainable 

Environmental Studies with the University of Tsukuba, Tsukuba, Ibaraki 305-8577 Japan 

 
Abstract – To utilize wind energy, we must first understand how it works, its value, and where the best 

locations are for extrapolation. With a high-resolution wind atlas of Jamaica, understanding socio-

psychical phenomena lead to a better understanding of wind energy. The study incorporates a mesoscale 

method with nine years of relevant data in ArcGIS 10.8.1 to derive and then indicate potential onshore 

wind power plant (WPP) sites. It uses secondary and real-time data from domestic and international 

sources to evaluate economic, environmental, and sociotechnical criteria. The results indicate a high 

possibility for future wind power (WP) generation expansion since 2,867.5 km², 26%, of the land is 

available at 50 m to 100 m above ground level (AGL). The average speed goes up to 12.5 miles per hour. 

Concerning the entire country, the power density (W/m²) of the 10% windiest areas is between 156.6 and 

768.37. Several parishes have appropriate locations for WPP. However, Manchester and St. Elizabeth are 

most favorable, with mean wind speeds of 8.26 m/s and 10.08 m/s, respectively, in the excellently 

suitable zones. The atlas will assist policymakers, and WP developers make informed decisions by 

reducing costs, time, and ambiguities to enhance the development of 100% renewable energy use in 

Jamaica. 
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1. Introduction – Jamaica, like its neighbors, boasts a high wind speed of up to 15 m/s, as calculated in 

this study. Now, the country is in the early stages of development in terms of its potential to expand, 

utilizing 99 MW of the estimated potential of 1,313 MW, which is 7.54%, according to reports by the 

Energy Division, Ministry of Science Energy and Technology, 2018, the United States Department of 

Energy, 2020, and Ochs, et al., 2015 [1-3]. Figure 1 indicates the current wind potential and utilization. 

Four onshore WPs comprise four onshore wind farms (OnWF) and cover the 99 MW output generation 

indicated in Table 1. Plus, an offshore wind farm (OWF) feasibility study is underway.  

                

 
Figure 1. Jamaica's electricity generation mix as of 2020  

Data source: Energy Division, Ministry of Science Energy and Technology, 2018; United States 

Department of Energy, 2020; and Worldwatch Institute, 2015 [1-3] 
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             Table 1. Jamaica's current wind installation  

Name 

(Windfarm)  

Total nominal power (kW)  

No. of turbines  

Hub height (m)  WP type 

(OWF/OnWF) 

Munro Wind Farm  3,000  

4  

50  OnWF 

Munro College  255 

1 

50  OnWF 

Malvern  36,300 
11 

No data (-)  OnWF 

Wigton I 20,700 

23 

- OnWF 

Wigton II 18,000 

9 

- OnWF 

Wigton III 24,000 

12 

- OnWF 

Petroleum Corporation 

of Jamaica (PCJ)  

Suitability study on the way  - OWF 

Data source: THE WIND POWER: Wind Energy Marketing Intelligence. (n.d.) [4]. The data was 

last updated in 2020.  

 

Considering the past studies done by Bailey et al., 2013; Chen et al., 1990; Chen et al. 2020; and the 

Romanian Agency for International Development Cooperation – RoAid, 2019 [5-8]; among others, the 

study aims to fill the gaps by providing wind atlases (WAs) with suitable locations for future wind farms 

utilizing current data. Subsequently, this study's specific objectives are to create high-resolution onshore 

wind atlases and give suitable locations for utility-scale WWP. The resulting outcome will improve 

available data for policymakers considering the national RE-plan outlined in Jamaica National Energy 

Policy (NEP) in keeping with its long-term commitment of becoming a developed state by 2030 

according to Vision 2030 Jamaica-National Development Plan (NDP) by PIOJ, 2009 [9]. The targets 

include a 20% renewable energy mix of total energy supply by 2030 with 70% diversification and 

greenhouse gas emissions (GHG) reduction of 7.8% [1,10,11]. Moreover, on October 16, 2018, the prime 

minister of Jamaica, Andrew Holiness, directed the government to increase the target to 50% [12]. Given 

that the above utility-scale wind farm (WF) expansion is warranted. 

 

2. Material and Method - The methodology used in developing environmental-sociotechnical WAs of 

Jamaica is based on mesoscale modeling utilizing data incorporated in Global Wind Atlas. The source 

data has a 250 m horizontal resolution and is derived by downscaling the ERA5 atmospheric reanalysis 

data set from the European Center for Medium-Range Weather Forecast (ECMWF) at different levels 

above ground (AGL) from heights 10 m to 200 m. Secondary and real-time data were also gathered from 

the National Aeronautics and Space Administration (NASA), the National Oceanic and Atmospheric 

Administration (NOAA), and the Meteorological Service of Jamaica (MET Office). After data gathering 

and compilation, ArcGIS, 10.8.1 was used to determine the most suitable locations for individual power 

plants or utility-scale WFs integrating techniques outlined by Matejicek, L. [13] and Shahinkhoo, H., 

2019 [14] in "Assessment of energy sources using GIS" and "A GIS-based approach for analyzing wind 

energy development in SH" respectively [13-14]. Numerous studies were considered when creating the 

methodological framework. However, the most effective ones were utilized to determine specific factors 

and restriction variable details.  

 

Figure 2 outlines different portions of the methodology used to create the wind atlases presented in this 

paper. The study uses 50 m and 100 m, the former representative of most wind turbines' current hub 

height placement on wind farms in Jamaica, while the latter denotes hub height used on modern-day wind 

farms [15-16]. Data collected and then utilized are based on a wide range of wind-based literature, mainly 

scientific journals and textbooks gathered from Science Direct and Google Scholar databases. The studies 

determined the most valuable parameters when developing a WA. Furthermore, environmental risk 

assessments of WFs were done in ArcGIS. The results highlight weaknesses uncovered in other studies in 

the literature review process. Thus, they serve as a potential solution for eliminating challenges when 

installing a utility-scale WF.  

 



 
Figure 2. The author's derivation based on literature review 

 

3. Results and Discussion - Jamaica encompasses high wind speeds up to 14 m/s at 100 m AGL and 15 

m/s at 50 AGL, with the wind resource maps at 50 m and 100 m shown in Figure 3. The WAs show land 

availability at both ranges amounts to 2,867.45 km² (24%) of total land area, 10,990 km². It accounts for 

several constraints to eliminate environmental, socio-economic, and technical damages; for example, land 

use types, roads, protected areas, sensitivity sites, airports, water bodies, railways, and existing WFs. The 

country's mean wind speed is 7.51 m/s, and the power density (W/m
2

) of the 10% windiest areas varies 

from 156.6 to 768.37, above the relevant speed for wind farm installation as cited by von Krauland, 2021 

[16]. Several parishes across the island have appropriate locations for constructing WFs. However, St. 

Elizabeth and Manchester on the southern end of the island encompass the most significant possibilities, 

of mean wind speeds of 8.26 m/s and 10.08 m/s, plus the power density of 577 W/m
2

and 956 

W/m
2

correspondingly. Still, it is essential to consider parishes outside these to avoid slowing speeds or 

wake effects from other wind turbines and farms. Thus, 29 specific areas with geographic locations and 

coordinates are identified across the island.  

 

Given Jamaica's goal of becoming a developed country by 2030, as outlined in the NDP [9], high 

importance must be placed on expanding renewable energy systems, including wind power which is still 

below utilization following its availability. Additionally, wind power provides CO
2
-neutral electricity 

necessary for Jamaica's energy autonomy and meets the climate target of 7.8 % CO
2
 emissions reduction. 

 

 

           
Figure 3. Unrestricted locations for wind development with varying wind speed, showing combined 

wind resource maps on (a) annual wind speed at 50 m/s and (b) annual wind speed at 100 m/s AGL. 

 

4. Conclusions - The WAs show great potential for utility-scale WF expansion. However, it is crucial to 

analyze all available renewable energy sources to determine the viability of future potential input for 

improved energy security and self-sufficiency. Data utilized in the analysis is a blend of quantitative and 

(a) annual wind speed at 50 m/s AGL 

 

(b) annual wind speed at 100 m/s AGL 



qualitative sources. Moreover, the methodological framework applies to other study areas and allows 

parameter changes for constraint and factor variables. Nonetheless, this study is unique to Jamaica since it 

considers wind speed capacities obtained from weather stations on the island, plus numerous physical 

measurements distinctive to the location.   
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