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Abstract 
Burundi faces persistent energy access challenges, with national electrifica-
tion rates below 12% and continued dependence on hydropower and biomass. 
Despite abundant solar resources, systematic assessments of irradiance and 
temperature variability are scarce, limiting evidence-based planning for pho-
tovoltaic (PV) deployment. This study evaluates Burundi’s solar potential us-
ing data from 14 meteorological stations collected between 2011 and 2017. 
Global horizontal irradiance (GHI) was estimated with the Angstrom-Pres-
cott model, complemented by analyses of sunshine duration and tempera-
ture. Results show that southern and western regions, including Makamba, 
the Imbo Plain, and Gisozi, record the highest average irradiance levels (>5.8 
kWh/m2/day), while eastern and northern areas such as Ruyigi and Kirundo 
remain comparatively lower (<4.6 kWh/m2/day). Seasonal peaks occur during 
the dry months (June to August), with reductions in the rainy season. Cooler 
highland zones such as Gisozi (16.6˚C average) favor PV efficiency, while 
warmer lowlands are more suitable for solar thermal applications. This in-
tegrated solar resource and temperature mapping provides the first nation-
wide evidence for optimizing site-specific PV deployment and guiding re-
newable energy policy in Burundi. 
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1. Introduction 

Access to affordable and reliable energy remains one of the most pressing devel-
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opment challenges in Sub-Saharan Africa. According to the 2024 Energy Progress 
Report, the region continues to host 18 of the 20 countries with the largest elec-
tricity access deficits. Burundi is consistently ranked among the lowest, with elec-
trification rates below 11% in 2022 and only a slight increase in 2023 (Figure 1). 
Energy access is particularly uneven, with urban centers better served while rural 
areas depend almost entirely on traditional biomass, mainly fuelwood and char-
coal. This dependence not only accelerates deforestation but also worsens indoor 
air pollution and greenhouse gas emissions, reinforcing the urgency of diversify-
ing the country’s energy mix through renewable alternatives [1]-[4]. 

The electricity sector in Burundi has historically been dominated by hydro-
power, accounting for more than 90% of installed capacity [5] [6]. However, ef-
fective production is constrained by aging infrastructure, high sedimentation, and 
climate variability, which reduce output to roughly 30% of potential capacity [4] 
[7]. In addition, the country faces recurrent droughts, further limiting hydro-
power availability. Supplementary generation from thermal plants (≈41 MW) and 
the Mubuga solar PV plant (7.5 MW, commissioned in 2021) remain insufficient 
to keep pace with growing demand. As a result, Burundi experiences chronic elec-
tricity shortages, frequent blackouts, and stagnating progress in expanding access 
[8] [9]. 

 

 
Figure 1. Burundi’ population with access to electricity [10]. 

 
Demographic dynamics, Figure 2, further complicate this situation. Burundi 

has one of the highest population growth rates globally, averaging 3.2% per year 
[11]. This rapid expansion intensifies pressure on an already fragile energy sector, 
as demand for electricity rises while supply remains constrained. 

The widening energy access gap not only slows economic development but also 
deepens environmental degradation as households turn to unsustainable biomass 
fuels [12] [13]. Without a fundamental shift toward renewable energy, Burundi 
risks falling further behind in achieving Sustainable Development Goal 7 (SDG7), 
which calls for universal access to modern, reliable, and affordable energy services 
by 2030 [14]-[16]. 
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Figure 2. Electricity access annual change. 

 
Solar energy represents a particularly promising solution. Owing to its equato-

rial location, Burundi receives an estimated average annual solar insolation of 
about 2000 kWh/m2 [17] [18]. Neighboring countries such as Rwanda and Kenya 
have already scaled up solar deployment, while Burundi has lagged behind despite 
similar resource availability. Previous studies have acknowledged the potential for 
solar energy in the country [19], but comprehensive empirical analyses remain 
scarce. Specifically, no prior work has systematically combined solar irradiance 
estimation with sunshine duration and temperature mapping across different cli-
matic zones. Such analyses are critical for identifying the most suitable sites for 
photovoltaic (PV) or solar thermal technologies, optimizing system design, and 
informing national energy policy. 

The importance of considering both irradiance and temperature cannot be over-
stated. While high irradiance supports greater energy yields, elevated temperatures 
reduce PV module efficiency. Conversely, cooler highlands may have slightly lower 
irradiance but offer more favorable thermal conditions for PV systems. Thus, eval-
uating these parameters jointly provides a more realistic basis for technology se-
lection and deployment. 

This study addresses these gaps by assessing Burundi’s solar energy potential 
using seven years of meteorological data (2011-2017) from 14 stations covering 
lowland, midland, and highland regions. Global horizontal irradiance (GHI) was 
estimated using the Angstrom-Prescott model, which is well-suited to data-scarce 
contexts. Sunshine duration and temperature variations were also analyzed to pro-
vide a holistic picture of resource availability and system efficiency. The study de-
livers the first integrated solar resource and temperature mapping for Burundi, 
offering valuable insights for policymakers, investors, and planners. By identifying 
priority regions for solar deployment and highlighting the complementary roles 
of PV and solar thermal applications, the findings contribute directly to ongoing 
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national efforts toward sustainable electrification and energy diversification. 

2. Methodology 
2.1. Study Area and Data 

This study covers Burundi, a small equatorial country in East Africa characterized 
by diverse topography ranging from the low-lying Imbo Plain to the highlands of 
Gisozi and Mpota. Fourteen meteorological stations distributed across different 
climatic zones were selected to capture this diversity (Figure 3). The stations span 
elevations between 783 m (Bujumbura) and 2160 m (Mpota), thereby represent-
ing both warm lowlands and cooler highlands. 

Meteorological data for the period 2011-2017 were obtained from the Burundi 
Geographic Institute (IGEBU). The dataset includes monthly averages of sunshine 
duration as well as daily minimum and maximum air temperatures. These varia-
bles were selected due to their availability and relevance for estimating solar irra-
diance and assessing photovoltaic (PV) system performance. 

To account for topographic influences, a 30 m-resolution Digital Elevation Model 
(DEM) was processed using ArcMap GIS software, with geographic datasets sourced 
from DIVA-GIS [20]. Beyond providing spatial context, the DEM was used to ana-
lyze correlations between elevation and observed patterns in cloud cover, sunshine 
duration, and temperature variability, as reported in the Results section. This ap-
proach allowed for assessing how topography shapes the spatial distribution of 
solar resources, highlighting regions where altitude significantly modulates inso-
lation and PV potential. 

2.2. Solar Irradiance Estimation 

Global horizontal irradiance (GHI) was estimated using the Angstrom-Prescott 
(A-P) model, which relates sunshine duration to extraterrestrial radiation. This 
empirical model has been extensively validated in data-scarce regions of Sub-Sa-
haran Africa and provides reliable results where direct pyranometer measure-
ments are lacking [21]-[23]. The general form of the model is [24]: 

 0
nH H a b
N

 = + 
 

  

where: 
• H  = global solar radiation on a horizontal surface (MJ/m2/day), 
• 0H  = extraterrestrial radiation on a horizontal surface (MJ/m2/day), 
•  n  = measured sunshine duration (hours), 
• N  = maximum possible sunshine duration (hours), 
• ,a b  = empirical constants. 
For this study, constants a = 0.25 and b = 0.54 were adopted based on calibra-

tion studies conducted in Sub-Saharan Africa [25]-[28]. Extraterrestrial radiation 
(H0) was calculated for each station using latitude-specific astronomical equations 
[29] [30]. 
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Figure 3. Map of selected meteorological station locations. 

2.3. Classification of Solar Radiation 

To assess the suitability of different regions for solar energy applications, the esti-
mated irradiance values were classified into categories based on internationally 
recognized thresholds [31]-[33]. This classification provides a standardized bench-
mark to evaluate whether a location is more appropriate for photovoltaic (PV) 
deployment, solar thermal systems, or only small-scale niche applications [34]. 

Table 1 summarizes the adopted classification scheme. Regions with very high 
irradiance levels (>6.9 kWh/m2/day) are considered optimal for both large-scale PV 
and thermal solar power (TSP). Areas with high irradiance (5.6 - 6.9 kWh/m2/day) 
remain suitable for a wide range of solar technologies. Moderate irradiance values 
(4.2 - 5.6 kWh/m2/day) can still support PV and solar water heating but may limit 
system efficiency. Locations with low irradiance (2.8 - 4.2 kWh/m2/day) are generally 
restricted to small-scale applications, while very low irradiance (<2.8 kWh/m2/day) 
is insufficient for conventional solar systems, leaving only specialized uses such as 
calculators or small devices. 
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2.4. Analytical Approach 

The analysis followed four main steps: 
1) Data compilation and quality control—sunshine duration and temperature 

data were checked for consistency and completeness. 
2) Estimation of GHI—the A-P model was applied to derive solar irradiance for 

each station. 
3) Classification and mapping—irradiance values were categorized according 

to the thresholds in Table 1 and visualized using GIS. 
4) Spatio-temporal analysis—seasonal, monthly, and spatial variations of irra-

diance and temperature were analyzed to identify patterns relevant for PV and 
solar thermal applications. 

This integrated approach allows for both quantitative estimation of solar re-
sources and qualitative assessment of their suitability for different energy applica-
tions across Burundi. 

 
Table 1. Classification of solar radiation levels and suitability for applications. 

Classification Solar Radiation kWh/m2/day Description 

Very High >6.9 Optimal for large-scale PV and solar thermal power (TSP). 

High 5.6 - 6.9 
Suitable for various solar technologies, including PV and solar 
thermal systems. 

Moderate 4.2 - 5.6 
Adequate for most solar applications, including PV and solar 
water heating. 

Low 2.8 - 4.2 
It may limit the efficiency of solar power systems, suitable for 
small-scale solar applications. 

Very Low <2.8 
Limited solar energy potential; suitable for niche applications 
like solar-powered calculators. 

3. Results 
3.1. Sunshine Duration 

Sunshine duration (Figure 4) varies considerably across Burundi, reflecting the 
influence of topography and seasonal weather patterns. Among the 14 stations 
analyzed, Cankuzo recorded the highest average value of 8.2 hours per day, fol-
lowed by Kinyinya (7.6 h/day) and the Imbo Plain (7.58 h/day). In contrast, the 
eastern stations of Muriza and Ruyigi experienced the lowest averages, at 5.18 
h/day and 5.21 h/day, respectively. 

Seasonal variation is pronounced. Sunshine duration peaks during the dry months 
of June to August, when cloud cover is minimal, and declines sharply during April 
and November, which coincide with the main rainy seasons. These patterns directly 
influence solar resource availability, as longer sunshine duration corresponds to 
greater potential irradiance. 

The spatial distribution indicates that lowland and western regions, such as the 
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Imbo Plain, enjoy longer sunshine hours compared with highland and eastern sta-
tions, where cloud formation and rainfall are more persistent. These findings are 
consistent with regional studies that highlight the role of altitude and rainfall re-
gimes in shaping solar exposure in East Africa [35]-[37]. 

 

 

 
Figure 4. (a) & (b) Monthly variation of sunshine duration across selected stations. 

3.2. Temperature Variation 

Temperature patterns across Burundi, depicted in Figure 5 and Figure 6, exhibit 
both spatial and seasonal variability, strongly influenced by altitude. Maximum 
daily temperatures are consistently higher in lowland regions such as Bujumbura, 
the Imbo Plain, and Mparambo, where values peak during August and September. 
In these areas, average maximum temperatures frequently exceed 28˚C, creating 
warmer conditions that can reduce photovoltaic (PV) module efficiency. 

In contrast, high-altitude stations such as Gisozi and Mpota experience consid-
erably cooler conditions. Maximum daily temperatures in these regions average 
below 23˚C, while minimum temperatures often fall below 15˚C during the year. 
This thermal advantage enhances PV efficiency by reducing module overheating, 
even when irradiance values are slightly lower. 

The pronounced temperature gradient between lowlands and highlands under-
scores the importance of matching technology choices with local climatic condi-
tions. Lowland areas, though characterized by higher irradiance, are better suited 
for solar thermal applications such as water heating or industrial steam genera-
tion, which benefit from elevated ambient temperatures. Conversely, cooler high-
land regions provide an optimal environment for PV deployment, ensuring higher 
conversion efficiency and stable system performance. 
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Figure 5. (a) & (b) Monthly maximum temperature variations across stations. 

 

 

 
Figure 6. (a) & (b) Monthly minimum temperature variations across stations. 
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These spatial temperature dynamics highlight the need to integrate thermal 
considerations into solar planning, rather than focusing solely on irradiance. 

3.3. Solar Irradiance Levels 

Estimates of global horizontal irradiance (GHI) reveal substantial variation across 
both space and seasons in Burundi. Annual averages across the 14 meteorological 
stations range from 4.6 to 5.9 kWh/m2/day (Figure 7), confirming the country’s 
strong baseline potential for solar energy. 
 

 

 
Figure 7. (a) & (b) Monthly trends of solar irradiance. 

 
The highest average irradiance was recorded in Makamba (5.9 kWh/m2/day), 

followed closely by the Imbo Plain and Muriza (≈5.6 kWh/m2/day). In contrast, 
the eastern and northern stations, particularly Ruyigi (4.6 kWh/m2/day) and Ki-
rundo/Nyanza Lac (≈4.7 kWh/m2/day), exhibited the lowest averages. This distri-
bution suggests a clear gradient, with southern and western regions receiving con-
sistently higher irradiance compared with northern and eastern locations. 

Seasonal variability is equally pronounced. Irradiance levels decline during the 
rainy months of March-May and October-November due to increased cloud cover, 
whereas the dry season (June to August) exhibits peak irradiance values exceeding 
6.0 kWh/m2/day at several stations, including Gisozi, Imbo, Mpota, Muriza, and 
Makamba. 

Spatial mapping (Figure 8) confirms these trends, highlighting Makamba and 
the Imbo Plain as the most resource-rich zones, while Ruyigi, Kirundo, and Nyanza 
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Lac fall into lower but still viable ranges. Importantly, all stations surpassed the 
widely recognized threshold of 4.5 kWh/m2/day, reaffirming the technical feasi-
bility of photovoltaic deployment across the entire country. 

 

 
Figure 8. Spatial distribution map of average solar irradiance across Burundi. 

 
The combination of favorable irradiance levels with distinct regional contrasts 

underscores the importance of spatially differentiated planning for solar energy 
projects in Burundi. 

3.4. Suitability of Solar Irradiance in Burundi 

The classification of average daily solar irradiance values highlights three distinct 
suitability zones for solar energy applications across Burundi (Table 2). 
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Table 2. Spatial suitability classification. 

Suitability Class Locations 
Irradiance 

(kWh/m2/day) 
Key Advantages Most Suitable Applications 

High 
Makamba, Imbo Plain, 

Muriza 
5.6 - 5.9 

Long sunshine duration, 
strong irradiance 

Utility-scale PV, hybrid  
PV-thermal, large mini-grids 

Moderate 

Gisozi, Mpota, 
Kinyinya, Gitega, 

Bujumbura, Cankuzo, 
Mparambo 

5.0 - 5.5 
Cooler conditions 

enhance PV efficiency 
Distributed PV, medium  

mini-grids, institutional systems 

Lower but 
Viable 

Ruyigi, Kirundo, 
Nyanza Lac 

4.6 - 4.9 
Adequate but lower 

irradiance 
Small-scale PV, rural off-grid 

electrification 
 
High-suitability regions include Makamba, the Imbo Plain, and Muriza, with 

average irradiance values between 5.6 and 5.9 kWh/m2/day. These areas combine 
long sunshine duration with strong solar intensity, making them optimal for util-
ity-scale photovoltaic (PV) projects, hybrid PV-thermal systems, and large mini-
grids. Their favorable conditions position them as priority zones for large-scale 
solar investment. 

Moderate-suitability regions such as Gisozi, Mpota, Kinyinya, Bujumbura, Gitega, 
Cankuzo, and Mparambo record averages of 5.0 - 5.5 kWh/m2/day. Although slightly 
lower in irradiance, their cooler highland conditions enhance PV efficiency, ensur-
ing reliable performance. These areas are particularly suited for distributed PV 
systems, institutional installations, and medium-sized mini-grids, which can sup-
port rural electrification and community services. 

Lower but still viable regions include Ruyigi, Kirundo, and Nyanza Lac, with 
averages ranging from 4.6 to 4.9 kWh/m2/day. While their solar resource is com-
paratively weaker, these regions still exceed the 4.5 kWh/m2/day viability thresh-
old for PV deployment. Small-scale off-grid systems and household-level solar in-
stallations are most appropriate here, providing critical energy access to under-
served rural populations. 

The classification demonstrates that every region in Burundi possesses techni-
cally viable solar potential, though applications differ by location. This differenti-
ation is crucial for guiding investment decisions: high-resource areas should be 
prioritized for grid-connected or utility-scale projects, while moderate and lower-
resource regions are best targeted with decentralized and hybrid solutions. 

4. Discussion 

Burundi exhibits substantial solar energy potential, with annual irradiance ranging 
from ≈4.6 kWh/m2/day in lower-resource areas (Ruyigi, Kirundo, Nyanza-Lac) to 
5.6-5.9 kWh/m2/day in high-irradiance zones (Makamba, Imbo Plain, Muriza). Sea-
sonal variability is pronounced, with dry-season peaks exceeding 6.0 kWh/m2/day 
and rainy-season lows around 4.5 - 4.7 kWh/m2/day, indicating that most regions 
meet the >4.5 kWh/m2/day threshold for economically viable PV deployment. 
Temperature further affects performance, as lowland areas like Bujumbura expe-
rience slight efficiency losses, while cooler highlands such as Gisozi maintain higher 
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PV conversion efficiency. Despite these variations, high-irradiance regions offset 
thermal losses, ensuring strong year-round energy output. 

The 7.5 MW Mubuga PV plant in Gitega illustrates that even moderate-irradi-
ance sites can support utility-scale generation. Findings from high-irradiance ar-
eas, including the Imbo Plain (~5.6 - 5.9 kWh/m2/day), confirm the success of 
existing projects and highlight the potential for future large-scale PV deployment. 
Southern and western high-irradiance zones are particularly suitable for grid-con-
nected systems, while moderate-resource regions can accommodate decentralized 
installations to improve rural electrification and reduce reliance on biomass or 
diesel.  

Aligning the >4.5 kWh/m2/day threshold with national renewable energy tar-
gets and investment incentives can guide strategic deployment, ensuring that solar 
energy contributes effectively to Burundi’s energy security and sustainable devel-
opment goals. 

5. Conclusions 

This study provides the first comprehensive solar irradiance and temperature 
mapping for Burundi, based on seven years of data from 14 meteorological sta-
tions. The analysis shows that several regions, particularly Makamba, Imbo Plain, 
and Muriza, exhibit high irradiance levels exceeding 5.8 kWh/m2/day, making 
them highly suitable for PV deployment. Temperature patterns further highlight 
the advantages of highland regions for PV efficiency and lowland areas for ther-
mal applications. 

By providing reliable empirical data and identifying optimal locations, this 
study helps reduce uncertainty for investors and policymakers in Burundi’s solar 
sector. The spatial mapping and data-driven insights provide actionable guidance 
for policymakers, investors, and planners, supporting strategic allocation of re-
sources and prioritization of high-irradiance, cooler regions for PV development, 
while considering hybrid solutions in marginal areas.  

Future research should extend these findings by long-term climate projections, 
land-use constraints, and grid integration considerations, alongside a techno-eco-
nomic evaluation of the levelized cost of energy (LCOE) for PV systems in both 
high- and moderate-suitability zones. Such analyses would provide a rigorous, 
comprehensive assessment of both the technical and economic viability of large-
scale and decentralized solar deployment, directly informing strategic investment 
decisions and sustainable energy planning in Burundi. 

Acknowledgements 

The authors express their sincere gratitude to IGEBU and REGIDESO for supply-
ing the field data that made this research possible. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

https://doi.org/10.4236/ojee.2025.144005


G. Placide et al. 
 

 

DOI: 10.4236/ojee.2025.144005 85 Open Journal of Energy Efficiency 
 

References 
[1] World Bank and IEA (2024) Tracking SDG 7: The Energy Progress Report 2024. 

[2] Ayeni, G.J. (2025) Renewable Energy and Economic Stability: A Study of How Solar 
Power Is Transforming Local Economies in Sub-Saharan Africa. African Journal of 
Stability and Development (AJSD), 17, 42-66.  
https://doi.org/10.53982/ajsd.2025.1701.3-j 

[3] Vigolo, V., Galimberti, A., Cobelli, N. and Baroni, B.N. (2025) Toward Clean Cook-
ing: Predicting Consumers’ Intentions to Purchase Improved Cookstoves in Sub-Sa-
haran Countries. Technological Forecasting and Social Change, 219, Article 124288. 
https://doi.org/10.1016/j.techfore.2025.124288 

[4] International Energy Agency (IEA) (2024) World Energy Outlook 2024. 

[5] Manirambona, E., Talai, S.M. and Kimutai, S.K. (2022) A Review of Sustainable Plan-
ning of Burundian Energy Sector in East Africa. Energy Strategy Reviews, 43, Article 
100927. https://doi.org/10.1016/j.esr.2022.100927 

[6] Nsabimana, R. (2020) Electricity Sector Organization and Performance in Burundi. 
Proceedings, 58, Article 26. https://doi.org/10.3390/wef-06938 

[7] IRENA (2014) A Renewable Energy Roadmap Report. https://www.irena.org/remap  

[8] World Bank (2024) Accelerating Sustainable and Clean Energy Access Transformation 
in Burundi. 

[9] Ifegbesan, A. and Makonese, T. (2022) Energy Preferences for Household Cooking in 
Burundi. Social and Health Sciences, 20, 21 p.  
https://doi.org/10.25159/2957-3645/11349 

[10] AfDB (2024) African Economic Outlook 2024.  
https://www.afdb.org/en/documents/african-economic-outlook-2024  

[11] (2025) World Population Prospects. https://population.un.org/wpp/  

[12] MacroTrends (2025) Burundi Electricity Access 1998-2025.  
https://www.macrotrends.net/global-metrics/countries/BDI/burundi/electricity-ac-
cess-statistics  

[13] Data (2025) Access to Electricity (% of Population)—Sub-Saharan Africa, Burundi.  
https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS?locations=ZG-BI  

[14] Tonbol, K., Elbessa, M., Ibrahim, O. and El-Geziry, T.M. (2024) Assessment of Wind 
Energy Potential along the Egyptian Mediterranean Coast. Energy, Sustainability and 
Society, 14, Article No. 61. https://doi.org/10.1186/s13705-024-00491-y 

[15] Yousef, B.A.A., Obaideen, K., AlMallahi, M.N., Alajmi, N., Radwan, A., Al-Shihabi, S., 
et al. (2024) On the Contribution of Concentrated Solar Power (CSP) to the Sustain-
able Development Goals (SDGs): A Bibliometric Analysis. Energy Strategy Reviews, 
52, Article 101356. https://doi.org/10.1016/j.esr.2024.101356 

[16] Rumbayan, M., Kindangen, J., Sambul, A., Sompie, S. and Cross, J. (2025) Solar En-
ergy Implementation in Rural Communities and Its Contributions to SDGs: A Sys-
tematic Literature Review. Unconventional Resources, 6, Article 100180.  
https://doi.org/10.1016/j.uncres.2025.100180 

[17] Cedric, O., Dominic, S. and Charles, N. (2024) Potential of Accelerated Integration 
of Solar Electrification in Kenya’s Energy System. Renewable Energy Research and 
Applications, 5, 159-170. 

[18] Ndayiragije, J.M. and Nkunzimana, A. (2024) Socio-Environmental Impacts of Hy-
dropower Construction in Burundi. Heliyon, 10, e40084.  
https://doi.org/10.1016/j.heliyon.2024.e40084 

https://doi.org/10.4236/ojee.2025.144005
https://doi.org/10.53982/ajsd.2025.1701.3-j
https://doi.org/10.1016/j.techfore.2025.124288
https://doi.org/10.1016/j.esr.2022.100927
https://doi.org/10.3390/wef-06938
https://www.irena.org/remap
https://doi.org/10.25159/2957-3645/11349
https://www.afdb.org/en/documents/african-economic-outlook-2024
https://population.un.org/wpp/
https://www.macrotrends.net/global-metrics/countries/BDI/burundi/electricity-access-statistics
https://www.macrotrends.net/global-metrics/countries/BDI/burundi/electricity-access-statistics
https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS?locations=ZG-BI
https://doi.org/10.1186/s13705-024-00491-y
https://doi.org/10.1016/j.esr.2024.101356
https://doi.org/10.1016/j.uncres.2025.100180
https://doi.org/10.1016/j.heliyon.2024.e40084


G. Placide et al. 
 

 

DOI: 10.4236/ojee.2025.144005 86 Open Journal of Energy Efficiency 
 

[19] Ekanem, A. and Singh, P. (2024) Design, Economic, and Environmental Analysis of 
a Stand-Alone Solar Photovoltaic System for a Tailoring Business in Burundi. 2024 
IEEE Global Humanitarian Technology Conference (GHTC), Radnor, 23-26 October 
2024, 159-166. https://doi.org/10.1109/ghtc62424.2024.10771541 

[20] DIVA-GIS. https://diva-gis.org/data.html  

[21] Djoman, M.A., Ferdinand Fassinou, W. and Memeledje, A. (2021) Calibration of 
Ångström-Prescott Coefficients to Estimate Global Solar Radiation in Côte d’Ivoire. 
European Scientific Journal, ESJ, 17, 24-38.  
https://doi.org/10.19044/esj.2021.v17n37p24 

[22] Soulouknga, M.H., Falama, R.Z., Ajayi, O.O., Doka, S.Y. and Kofane, T.C. (2017) De-
termination of a Suitable Solar Radiation Model for the Sites of Chad. Energy and 
Power Engineering, 9, 703-722. https://doi.org/10.4236/epe.2017.912045 

[23] Bashahu, M. and Ndacayisaba, G. (2024) Estimation of Daily Global Solar Radiation 
with Different Sunshine-Based Models for Some Burundian Stations. Energy and Power 
Engineering, 16, 1-20. https://doi.org/10.4236/epe.2024.161001 

[24] Atsbeha, A.K., Gebremariam, G.G., Gebru, K.G. and Kiros, A.K. (2025) Assessment 
of Solar Resource Potential and Estimation of Direct and Diffuse Solar Irradiation 
from Sunshine Hours Data for Eastern Zone of Tigray, Northern Ethiopia. Sustaina-
ble Energy Research, 12, Article No. 16. https://doi.org/10.1186/s40807-025-00162-2 

[25] Agbor, M., Udo, S., Ewona, I., Nwokolo, S., Ogbulezie, J., Amadi, S., et al. (2023) Effects 
of Angstrom-Prescott and Hargreaves-Samani Coefficients on Climate Forcing and So-
lar PV Technology Selection in West Africa. Trends in Renewable Energy, 9, 78-106.  
https://doi.org/10.17737/tre.2023.9.1.00150 

[26] Iradukunda, C. and Chiteka, K. (2023) Angstrom-Prescott Type Models for Predict-
ing Solar Irradiation for Different Locations in Zimbabwe. Strojniški Vestnik-Journal 
of Mechanical Engineering, 69, 32-48. https://doi.org/10.5545/sv-jme.2022.331 

[27] Otunla, T.A. (2020) Estimation of Daily Solar Radiation at Equatorial Region of West 
Africa Using a More Generalized Ȧngström-Based Broadband Hybrid Model. Mete-
orology and Atmospheric Physics, 132, 341-351.  
https://doi.org/10.1007/s00703-019-00691-8 

[28] Lidate, A.J., Ramayya, A.V., Worku, G.B. and Yetayew, T.T. (2024) Solar Potential 
Assessment for Remote Electrification in Ethiopia: A Comparative Modelling Ap-
proach. 2024 6th International Symposium on Advanced Electrical and Communi-
cation Technologies (ISAECT), Alkhobar, 3-5 December 2024, 1-6.  
https://doi.org/10.1109/isaect64333.2024.10799829 

[29] Gautam, A.S., Singh, K., Sharma, M., Gautam, S., Joshi, A. and Kumar, S. (2023) Clas-
sification of Different Sky Conditions Based on Solar Radiation Extinction and the 
Variability of Aerosol Optical Depth, Angstrom Exponent, Fine Particles over Tehri 
Garhwal, Uttarakhand, India. MAPAN, 38, 21-36.  
https://doi.org/10.1007/s12647-022-00533-w 

[30] Vernet, A. and Fabregat, A. (2023) Evaluation of Empirical Daily Solar Radiation Mod-
els for the Northeast Coast of the Iberian Peninsula. Energies, 16, Article 2560.  
https://doi.org/10.3390/en16062560 

[31] Tong, H., Lv, Z., Jiang, J., Gao, X., Wang, Z., You, C., et al. (2024) Analysis of Regional 
Photovoltaic Power Generation Suitability in China Using Multi-Source Data. Fron-
tiers in Earth Science, 12, Article ID: 1528134.  
https://doi.org/10.3389/feart.2024.1528134 

[32] Energypedia (2025) SPIS Toolbox—Solar Irradiation.  
https://energypedia.info/wiki/SPIS_Toolbox_-_Solar_Irradia-

https://doi.org/10.4236/ojee.2025.144005
https://doi.org/10.1109/ghtc62424.2024.10771541
https://diva-gis.org/data.html
https://doi.org/10.19044/esj.2021.v17n37p24
https://doi.org/10.4236/epe.2017.912045
https://doi.org/10.4236/epe.2024.161001
https://doi.org/10.1186/s40807-025-00162-2
https://doi.org/10.17737/tre.2023.9.1.00150
https://doi.org/10.5545/sv-jme.2022.331
https://doi.org/10.1007/s00703-019-00691-8
https://doi.org/10.1109/isaect64333.2024.10799829
https://doi.org/10.1007/s12647-022-00533-w
https://doi.org/10.3390/en16062560
https://doi.org/10.3389/feart.2024.1528134
https://energypedia.info/wiki/SPIS_Toolbox_-_Solar_Irradiation?utm_source=chatgpt.com


G. Placide et al. 
 

 

DOI: 10.4236/ojee.2025.144005 87 Open Journal of Energy Efficiency 
 

tion?utm_source=chatgpt.com  

[33] Prăvălie, R., Patriche, C. and Bandoc, G. (2019) Spatial Assessment of Solar Energy 
Potential at Global Scale. a Geographical Approach. Journal of Cleaner Production, 
209, 692-721. https://doi.org/10.1016/j.jclepro.2018.10.239 

[34] Zang, H., Cheng, L., Liu, L., Wei, Z. and Sun, G. (2021) Research and Prospect for 
Data Driven Estimation and Prediction of Solar Radiation. Automation of Electrical 
Power Systems, 45, 170-183. 

[35] Uwanyirigira, D., Morel, B., Tang, C., Trentmann, J., Uwamahoro, J., Nkurikiyim-
fura, I., et al. (2026) Assessment of the Performance of Ground-Based and SARAH-3 
Solar Radiation Data over Eastern Africa. Atmospheric Research, 328, Article 108413.  
https://doi.org/10.1016/j.atmosres.2025.108413 

[36] Cardoso, J., Couto, A., Costa, P., Rodrigues, C., Facão, J., Loureiro, D., et al. (2023) 
Solar Resource and Energy Demand for Autonomous Solar Cooking Photovoltaic 
Systems in Kenya and Rwanda. Solar, 3, 487-503.  
https://doi.org/10.3390/solar3030027 

[37] Lau, K.K., Lindberg, F., Johansson, E., Rasmussen, M.I. and Thorsson, S. (2017) In-
vestigating Solar Energy Potential in Tropical Urban Environment: A Case Study of 
Dar Es Salaam, Tanzania. Sustainable Cities and Society, 30, 118-127.  
https://doi.org/10.1016/j.scs.2017.01.010 

https://doi.org/10.4236/ojee.2025.144005
https://energypedia.info/wiki/SPIS_Toolbox_-_Solar_Irradiation?utm_source=chatgpt.com
https://doi.org/10.1016/j.jclepro.2018.10.239
https://doi.org/10.1016/j.atmosres.2025.108413
https://doi.org/10.3390/solar3030027
https://doi.org/10.1016/j.scs.2017.01.010

	Solar Energy Potential in Burundi: Analysis of Irradiance and Temperature Variations
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	2.1. Study Area and Data
	2.2. Solar Irradiance Estimation
	2.3. Classification of Solar Radiation
	2.4. Analytical Approach

	3. Results
	3.1. Sunshine Duration
	3.2. Temperature Variation
	3.3. Solar Irradiance Levels
	3.4. Suitability of Solar Irradiance in Burundi

	4. Discussion
	5. Conclusions
	Acknowledgements
	Conflicts of Interest
	References

