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БГУ – столетняя история успеха

Finally, suitable locations were classified into three categories according to the criteria of GHI values, clear
ness index, terrain relief, duration of sunny days, land use, proximity to roads and transmission lines. The total 
area of these optimal sites with high, medium, and low suitability indexes corresponds to 1016.8 km2 or 1.17 % of 
the country (see fig. 8). These locations include areas with high suitability for the installation of PV power plants 
and annual GHI values above 1400 kW ⋅ h/m2, as result of theoretically evaluating all criteria (see table 10). If the 
determined optimal areas are completely covered with photovoltaic panels, it is possible to achieve a total elec
tricity ge neration capacity of 48.5 thsd MW and 55.2 bln kW ⋅ h (see equation (6)). This is 2.1 times more than the  
26.1 bln kW ⋅ h of electricity generated in the country in 2020 [38]. The long-term use of renewable energy in  
the electricity supply of the country is a promising outcome for global climate change prevention and energy se
curity. Otherwise, it is probable to occur ecological migrations as a side effect of climate change conditions soon.

Conclusion
As a result, the environmentally friendly and economic benefits of converting solar energy into electricity 

through photovoltaic cells, sustainable, safe and low carbon emission technologies have become more usa
ble in recent years. In this study, according to the principles of large-scale solar power plant installation, the 
weights of comparison criteria such as high solar radiation, appropriate relief and high-quality infrastructure 
were evaluated with the AHP method and suitable areas were determined. The results obtained in the study can 
encourage infrastructure, energy supply et cetera developments in the selection of suitable location for solar 
power plants for DMs during the project design phase in this direction. For this, an appropriate result can be 
got by analysing geographic data based on meteorological conditions and climate as the integration of GIS 
with MCDM technique, evaluating the weight values of economic and technical criteria separately. The AHP 
method determined weights according to technical and economic factors in the site suitability model created to 
select the best locations for the installation of off-grid solar systems, depending on the values of solar radiation.

Due to the high initial capital investment in the solar PV power plants installation, it is necessary to deter
mine the high potential areas to use the solar energy. For this purpose, it was present an approach that evaluates 
technical, environmental, geographical and economic criteria for potential areas of solar energy using the GIS 
based AHP model. In areas with solar power potential, basic criteria and all restrictions were evaluated and 
areas according to the relevance level are divided into three categories. The weighted overlay values have 
been an average of 45 with the analysis of the database. As a result of the calculation, 1–40 (low-appropriate),  
40–70 (medium appropriate) and 70–100 (high-appropriate) values are divided according to the eligibility le-

Fig. 8. Locations of optimum sites determined because of applying AHP weight criteria


