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A global perspective on the influence of COVID-19
pandemic on forest areas in biodiversity hotspots
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Abstract; Forests play a crucial role in maintaining biodiversity, and the loss of forest is often associated with regional
biodiversity decline or loss. Therefore, this study aimed to investigate the influence of COVID-19 pandemic on global
biodiversity using Image J software to identify countries with more than 60% of the world’s biodiversity hotsports, by

analyzing data on forest loss area, biodiversity integrity data, annual (in 2020 and 2021) COVID-19 infection data, and
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Gross Domestic Product (GDP) in global biodiversity hotspots, using correlation analysis, linear mixed-effects model

construction, and regression prediction. The results revealed although a significant negative correlation between the

number of COVID-19 infections per million population and forest loss area, namely, the pandemic reduced forest loss

due to large-scale urban and agricultural expansion, the total forest loss in global biodiversity hotspots continued to rise

during the pandemic years (2020 and 2021) , largely due to the indirect acceleration of logging activities in natural and

artificial forests. The regression model predicted that the forest loss area in global biodiversity hotspots increased by
5.83% and 21.78% in 2020 and 2021, respectively, during COVID-19 pandemic. Consequently, notwithstanding

COVID-19 pandemic’s restraining effect on forest loss in biodiversity hotspots, the forest loss area still exhibits an upward

trend. The results provide the data supports for developing the protective measures of biodiversity.

Key words: COVID-19, biodiversity, forest, remote sensing, predictive model
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Fig. 2 Normalized forest loss data for countries in global biodiversity hotspot countries from 2001 to 2021
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Country names are ISO Country code. BLR. Belarus; BOL. Bolivia; CHL. Chile; CRI. Costa Rica; HRV. Croatia; GNQ. Equatorial Guinea;
EST. Estonia; FIN. Finland; GAB. Gabon; GUY. Guyana; ITA. ltaly; JPN. Japan; LAO. Lao P. D. R.; MEX. Mexico; PAN. Panama;
PHL. Philippines; COG. Republic of Congo; LVA. Latvijas Republika; SLE. Sierra Leone; KOR. Korea; SUR. Suriname ; THA. Thailand;
USA. United States; VEN. Venezuela; VNM. Vietnam; IDN. Indonesia; NZL. New Zealand; PNG. Papua New Guinea; BIH. Bosnia and
Herzegovina; COL. Colombia; ECU. Ecuador; GTM. Guatemala; HND. Honduras; LBR. Liberia; MNE. Montenegro; MMR. Myanmar
PER. Peru; SVK. Slovak; SVN. Slovenia; CHE. Switzerland; CAN. Canada; CHN. China; SWE. Sweden; BRA. Brazil; BGR. Bulgaria;
KHM. Cambodia; COD. Democratic Republic of the Congo; GEO. Georgia; DEU. Germany; NIC. Nicaragua; ROU. Romania; RUS.
Russia; GRC. Greece. A. Descending type, i. e, countries with sustained declines in forest loss in 2020 and 2021 compared to before the
outbreak began (2019) ; B. Ascending then descending type, i. e, rising countries in 2020 and falling countries in 2021; C. Invariant type,
i. e, countries with no significant trend of change; D. Ascending type, i. e, countries where forest loss is increasing year by year. Forest lost

area for each country is normalized data.
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Fig. 3 Normalized data on forest loss area in global biodiversity hotspot countries from 2019 to 2021
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Fig. 7 Structural equation model of forest loss area versus GDP and infections per million population
in global biodiversity hotspot countries after COVID-19 outbreak
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Red line represents the fitting curve based on the forest loss area from 2001 to 2019, red dots represent the predicted forest loss area in 2020 and

2021, hollow dots represent the measured forest loss area in each year. Fitting formula is PsdVoigt 1.
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Fig. 8 Fitted plot of forest loss area in global biodiversity hotspot areas from 2001 to 2022
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