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Fig. 1 Spatial distribution of land cover types along the international borders of continental Africa in 2022
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Fig. 2 The development process of the African Continental Free Trade Area
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Tab. 1 Statistics of land cover, active fires, population density, and armed conflicts along the international borders
of continental Africa during 2017-2022
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Fig. 3 Area of inter-annual change in main land cover types and their conversion type and scale along the international

borders of continental Africa during 2017-2022
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of continental Africa during 2017-2022
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Fig. 5 Spatial pattern of main land cover conversions along the international borders of continental Africa during 2017-2022
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along the international borders of continental Africa during 2017-2022
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along the international borders of continental Africa during 2017-2022
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Forest change and the contributions of major influencing
factors along international borders in the context of
regional integration of African continent
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Abstract: Economic globalization and regional integration have pushed international borders
from closure to opening-up, making them a hot spot for studying human-environment relations.
The promotion of African integration has lasted for decades and has also affected cross-border
landscape and land use. Since the signing of the African Continental Free Trade Area
Agreement, the processes of forest loss and gain and other land cover change within
international borders of continental Africa and its main influencing factors (e.g., active fire) as
well as their contribution remain understudied. With the Sentinel-2 10-m land use/land cover
products, Suomi National Polar-orbiting Partnership Visible Infrared Imaging Radiometer Suite
(VIIRS) active fires, LandScan population density, and armed conflict records during 2017-
2022, we first examined the inter-annual dynamics and cross-transformations between forest
(trees), rangeland (grass and shrub), and bare ground within a total of 146 international borders
of the African continent, covering 49 countries. We then determined the major influencing
factors and quantified their contribution using Random Forest Regression and correlation
analysis. The results show that: (1) the international borders of continental Africa are
characterized by a general distribution pattern of forest, rangeland, and bare ground in a
sequential order in both the northern and southern parts, divided by the equator. The three land
cover types account for nearly 90% of all borders, and dominate (>80%) the change in land
cover at the borders with an average annual rate of 2%. Forest loss due to the transformation
into rangeland remains a major trend albeit short-term forest gain in 2020. (2) Active fire and
population density are the primary and secondary respectively causes of forest cover change
along national borders in Africa. The relationship between forest changes and the frequency of
active fire or population density is initially weak and then strong during the study period.
(3) Nearly 90% of interannual forest loss is strongly and positively correlated with the
occurrence of active fires along the international borders of continental Africa, showing a
gradual increase on both the northern and southern sides of the equator due to the seasonal
dynamics of active fires. (4) Active fires have a more pronounced impact on forest decline
within African borders during dry seasons. This study contributes to providing a
methodological reference for exploring the causal factors of tropical forest change and the
extent to which land-use change at the borders responds to regional integration.

Keywords: border land use; geo-economic cooperation; forest loss; active fire; Random Forest
Regression; continental Africa



