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Definition of degradation 

 General Definition:  

“…loss of carbon stock within forests that remain 
forests.” 

 Removal of carbon forest stocks should be persistent.  

 There is no replacement of the original forest cover by 
other type of land cover type. 

 Forest degradation can also generate negative social 
impacts.  
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Challenges to Define Forest Degradation 

 Mapping boundary 

between forest 

degradation and forests 

is not clearly defined. 

 Forest degradation 

creates a mixture of 

environments including 

undisturbed forests, 

small clearings and old 

degraded forests (i.e., 

forest regeneration). 

 



GOFC-GOLD training materials for REDD+ monitoring and reporting 
Module 2.2 Monitoring activity data for forests remaining forests (incl. forest degradation) 

Types of Forest Degradation 

 Forest degradation can be caused by one or a 
combination of anthropogenic threats and detectability 
by Earth Observation systems is not always possible. 

Source: Laurence and Peres, 2006.  
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Direct mapping of degradation using Spectral Mixture 

Modeling (SMA) 

 The most common spectrally pure 

materials (i.e., endmembers) 

found in degraded forests are: 

● Green vegetation 

● Soil 

● Non-photosynthetic 
vegetation (NPV) 

● Shade 

 Mixed pixels predominates in 
degraded forests 
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Landsat Mixed Pixel 

 SMA has been proposed to 

overcome the mixed pixel 

problem found in degraded 

forests. 

 Mixed pixels can be decomposed 
into fractions of endmembers. 

 

Image Endmembers 
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• Shade: 

– Topography and forest 
canopy roughness , and large 
clearings 

• Green Vegetation: 

– Canopy gaps, forest 
regeneration and clearings 

• Soil: 

– Logging infrastructure (roads 
and log landings) 

• NPV: 

– Canopy damage and burning 
scars 

Souza Jr. et al. 2003, RSE 

Interpreting Endmember Fractions 
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Combining Fraction Information to 

Enhance Forest Degradation Detection 

Souza Jr. (2005), RES 
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Remote sensing methods 

 Very high spatial 

resolution imagery 

facilitate visual 

detection of forest 

degradation but 

makes it more 

challenge to map. 

 Medium spectral 

resolution imagery 

with higher number 

of spectral bands, 

such as Landsat, can 

be more useful to 

map and monitor 

forest degradation. 



• Forest degradation signal 

changes fast. 

• There is a synergism of 

forest degradation processes 

that can reduces more C 

stocks of degraded forests. 

• Recurrent forest degradation 

is expected and creates 

even more loss of C stocks.  

• Annual monitoring is 

required to keep track of 

forest degradation process. 
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Combining field and remote sensing 

Combining field and 
remote sensing 
observations and 
statistical and 
spatial modeling is 
required to map 
and estimate forest 
carbon changes 
associated with 
forest degradation. 

Source: Souza, 2012.  


