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Temporal rends in Vegetation Health  

 Green house gas emissions, such as carbon dioxide, 

are key contributors to the global warming related 

perturbations in the environment. 

 

 Forests, among other types of vegetation convert 

carbon dioxide to organic matter via photosynthe-

sis, and thus act as carbon sinks. 

 

   6CO2 + 6H2O → C6H12O6 + 6O2 

 

 Quantifying the vegetation health can provide  

information on the photosynthetic potential of trees 

and thus their ability to capture carbon from the  

atmosphere. 

 

 Using the Nyungwe forest as a case study, we calculated the Normalized Difference Vegeta-

tion Index (NDVI)  to  estimate the forest’s carbon capture potential 
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NDVI Based Carbon Stock Estimation 

Map Showing the Study Area: Nyungwe Forest Situated in the 

Southern Region of Rwanda 

NDVI = (Near Infrared - Red)   =  (Band 4 - Band 3) 

     (Near Infrared + Red )      (Band 4 + Band 3) 

• Carbon estimations were derived from the linear regression, Y= 204.3 (X) -102.1

(Pandapotan et al.), whereby; 

• Y = carbon value, 

• X = NDVI value 

Parameters 1990 1997 2011 2017 

Maximum NDVI 0.736 0.711 0.683 1 

Carbon Captured (tonnes / ha ) 48.31632 43.20707 37.48471 102.27 
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• Forest NDVI value increased as a function of time. Such observations could rise from var-

ious factors: 

• Improved weather conditions 

• Improved conservation schemes 

• Soil nutrient enrichment, among others. 

 Trees act as environmental carbon sinks by converting atmospheric carbon to organic 

matter via photosynthesis. 

 Using the NDVI, we can measure  forest health and density to estimate its average car-

bon stock potential. 

 Results from Nyungwe forest reveal a general increase in vegetation health and carbon 

capture capacity in the last 27 years. 

 Noise corrected tools (such as EVI) can improve future carbon biomass calculations 


