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Definition of forest degradation

‘Forest degradation’ means “changes within the forest which 
negatively affect the structure or function of the stand or site, and 
thereby lower the capacity to supply products and/or 
[ecosystems] services”1.

A recent study focused on the Brazilian Amazon biome concluded 
that “forest degradation contributed three times more to gross 
above-ground biomass (AGB) loss than deforestation, given that 
the areal extent of degradation exceeds that of deforestation”2.

Causes of forest degradation

Forest degradation is caused mainly by human activities including 
human-induced fires, illegal logging, overgrazing, and demand for 
duel wood and charcoal. Forest degradation is also increasing 
due to climate change effects, such as drought and decrease of 
forest productivity (i.e., carbon sink capacity)2,3.

Sources:
(1) United Nations Food and Agriculture Programme (FAO): Definitions of forest degradation. Available at: 

https://www.fao.org/3/j9345e/j9345e08.htm

(2) Qin, Y., Xiao, X., Wigneron, JP. et al. Carbon loss from forest degradation exceeds that from deforestation 

in the Brazilian Amazon. Nat. Clim. Chang. 11, 442–448 (2021). https://doi.org/10.1038/s41558-021-

01026-5

(3) EU REDD Facility. Available at: https://www.euredd.efi.int/deforestation

(4) Thompson, I. D., M. R. Guariguata, K. Okabe, C. Bahamondez, R. Nasi, V. Heymell, and C. Sabogal. 2013. 

An operational framework for defining and monitoring forest degradation. Ecology and Society 18(2): 20 

(5) All calculations on EU trading data was based on the 2021 data from the ‘Access2Market’ tool, available 

at: https://trade.ec.europa.eu/access-to-markets/en/statistics

(6) Forest Landscape Integrity Index is available at: https://www.forestintegrity.com/home

(7) Deter data is available at: http://terrabrasilis.dpi.inpe.br/app/dashboard/alerts/legal/amazon/daily/

(8) Trends Earth. Conservation International. Available online at: http://trends.earth. 2018

Forest degradation – monitoring tools

Monitoring forest degradation

• Monitoring forest degradation means monitoring changes and interactions 
between elements across time, including: its structure (canopy cover), 
functions, biodiversity, or ecosystem services.

• Forest degradation is not a ‘binary’ concept (i.e. degraded vs non -degraded) 
as it results from the long-term interaction of different factors such as 
reduction of forests productivity and biodiversity, the impact of unusual 
disturbance, decrease of forest protective functions and disturbance on its 
carbon storage capacity2,4.

• For exemplifying forest degradation monitoring tools we present three 
different approaches giving practical examples of how this can be applied in 
relevant supplying countries of wood products to the EU market5: 

• The Forest Landscape Integrity Index (FLII)6, developed by the Wildlife 
Conservation Society and partners and available at the Global Forest Watch 
Platform. Case study: Gabon, from where originates 32% of the total volume of 
‘railway or tramway sleepers (cross-ties) of wood (HS 4406) and 22% of ‘sheets 
of veneering’ (HS 4408) of the 2021 EU market imports.

• The Deter forest degradation alerts7, developed by the Brazilian Space Agency 
(INPE) and available for weekly download. Case study: Brazil, from where 
originates 17% of the total volume of ‘wood continuously shaped’ (HS 4409) and 
15% of ‘plywood, veneered panels and similar laminated wood’ (HS 4412) of the 
2021 EU market imports.

• The Trends Earth8 land degradation analysis tool, developed by Conservation 
International and partners and available to download as a GIS plugin.                
Case study: Indonesia, from where originates 16% of the total volume of ‘wood 
continuously shaped’ (HS 4409) and 8% of ‘builder’s joinery and carpentry of 
wood’ (HS 4418) of the 2021 EU market imports.

https://www.fao.org/3/j9345e/j9345e08.htm
https://doi.org/10.1038/s41558-021-01026-5
https://www.euredd.efi.int/deforestation
https://trade.ec.europa.eu/access-to-markets/en/statistics
https://www.forestintegrity.com/home
http://terrabrasilis.dpi.inpe.br/app/dashboard/alerts/legal/amazon/daily/
http://trends.earth/
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The ‘Forest Landscape Integrity Index’ (FLII) considers different elements 
do classifies forest degradation:

(i) forest extent; 

(ii) ‘observed’ pressure from high impact, localized human activities for 
which spatial datasets exist, specifically: infrastructure, agriculture, and 
recent deforestation; 

(iii) ‘inferred’ pressure associated with edge effects, and other diffuse 
processes, (e.g., activities such as hunting and selective logging) 
modelled using proximity to observed pressures; 

(iv) anthropogenic changes in forest connectivity due to forest loss 
(fragmentation).

The FLII classifies forest cover in three main categories: low, medium, 
and high integrity (in a continuous range from 0 to 10).

Using data forest cover data from 2019, the FLII found that:

• only 40% of forest cover has ‘high integrity’ (and only 27% of it is in 
national protected areas).

• only 56% of forest cover in protected areas have high integrity.

Limitations & potentialities: Although the current available dataset on FLII is 
based on 2019 forest cover data, it is possible to replicate the analysis 
considering more recent forest cover data.

The Forest Landscape Integrity Index integrates data on observed and inferred 
forest pressures and lost forest connectivity to generate the first globally-
consistent, continuous index of forest integrity as determined by degree of 
anthropogenic modification. This is the first measure of ecological integrity for all 
the world’s forests. The Google Earth Engine map allows the user to zoom in and 
out of different locations across the world and overlay other related datasets. 

Case study: GabonForest Landscape Integrity Index (FLII)

Lope National Park 

(491,000 hectares)

Degraded Forest Area

(65,330 hectares)
Source: Global Forest Watch 2022 Source: Global Forest Watch 2022

Source: Google Earth 2022
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Deter forest degradation real-time alerts Case study: Brazil

Forest degradation – monitoring tools

The ‘Deter’ system is known as a realtime deforestation alert 
system. However, it also classifies its weekly alerts in forest 
degradation including classes such as:

• Fire events (‘forest fire scars’)

• Forest degradation

• Selective logging type 1 (without sustainable forest 
management practices, roads and storage yards randomly 
distributed in the degraded area)

• Selective logging type 2 (with sustainable forest 
management practices, roads and storage yards neatly 
distributed in the degraded area)

Limitations & potentialities:

Deter is a deforestation and forest degradation monitoring system 
entirely developed by the Brazilian government (Brazilian Space Agency, 
INPE).

Deter is an alert system, and its alerts need to be visually confirmed as 
there are cases of ‘false’ positive when the monitoring system detect 
changes on the land cover, but it is possible to visually confirm through 
other satellite images platforms (Planet has currently a publicly 
available dataset of satellite images through a partnership with the 
Norwegian International Climate and Forests Initiative – NICFI).

Forest degradation alerts are publicly available for download in a 
weekly-based, but it is limited to the Brazilian Legal Amazon region, 
covering the entire Amazon biome and part of Cerrado biome. The 
available data has a minimum size of 6,25 hectares, which excludes 
smaller areas that might indicate forest degradation patterns. The 
system is also influenced by the clouds regime that can hide alerts.

Normal colour
Processed image

Deter Alert (Type 1)

Deter Alert (Type 2)

Fire degradation

Source: European Union, contains modified 2022, 

processed with EO Browser Copernicus Sentinel data
Source: European Union, contains modified 2022, 

processed with EO Browser Copernicus Sentinel data

Source: Deter alerts & Google Earth 2022. Source: Deter alerts & Imagery ©2022 Planet Labs Inc. 

Source: Imagery ©2022 Planet Labs Inc. Source: Imagery ©2022 Planet Labs Inc. Source: Imagery ©2022 Planet Labs Inc. 
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Case study: IndonesiaTrends Earth land degradation analysis

Forest degradation – monitoring tools

Trends Earth platform make use of global data sources to 
assess and monitor land degradation at multiple scales using 
desktop and cloud-based systems. The tool is available to 
download as a plug-in in Geographic Information Systems (GIS). 
To classify land degradation, Trase Earth use as sub-indicators 
(i) Land productivity, (ii) Land cover, and (iii) Soil organic carbon 
including datasets on:

• Normalized Difference Vegetation Index (NDVI)

• Soil moisture

• Precipitation

• Evapotranspiration

• Land cover

• Soil Carbon

• Land degradation monitoring includes three sub-indicators

Limitations & potentialities:

The main limitation is the resolution of the spatial analysis. The 
resolution works fine at national and regional levels but it is too low for 
analysis at lower scales e.g. municipality or farm level.

Although the tool was developed to improve monitoring of land 
degradation under the United Nations Convention to Combat Land 
Degradation and Desertification, it can be overlapped with forest cover 
datasets to monitor land degradation in forested areas, one of the 
elements that identify forest degradation.

Although it was initially planned to consider ‘above and below ground 
biomass’ measure for monitoring carbon stock (the most recommended 
to monitor forest degradation), the developers opted for using soil 
organic carbon measures, more adapt to compare measures in woody 
plants, grasses and croplands, originally the focus of the tool.

The tool covers the period between 2000 and 2020 but mentions that is 
continuously being updated. It can provide calculations in a national and 
regional scale. 

Sungai Putri Swamp Forest

Source: Google Earth 2022

Source: Trends Earth 2022

Source: Trends Earth 2022
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