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As preparations are made to be involved with incentive programs for climate change mitigation, there is increasing 

interest in the inclusion of mangroves in national plans, as the ecosystem is known to sequester a globally-

significant carbon pool.  The quality and precision of data required by incentive programs necessitates the use of an 

inventory approach that allows for a robust quantification of carbon stocks.  In this study, we quantified the 

ecosystem carbon stock of the Zambezi River Delta mangrove by applying a stratified random sampling inventory 

design, based on five canopy height classes determined through the analysis of remote-sensing data.  The ecosystem 

carbon density among the five height classes ranged from 373.8 Mg C ha
-1

 to 620.8 Mg C ha
-1

.  Soil carbon was the 

largest measured pool, containing 274.6 Mg C ha
-1

 to 314.1 Mg C ha
-1 

and accounting for 45–73% of the height 

class total carbon pool.  The estimates of carbon density within height classes were integrated with the their spatial 

distribution and used to scale to the landscape level and arrive at a carbon stock estimate for the Zambezi River 

Delta mangrove of 1.4 x 10
7
 Mg C.  This value has a 95% confidence interval equal to 6% of our ecosystem carbon 

stock estimate, well within acceptable levels of uncertainty.  A land-cover change analysis was also conducted, 

evaluating changes in Delta mangrove coverage from 1994 to 2013.  Analyses revealed areas of mangrove loss are 

primarily concentrated at the seaward front, where there are stronger tidal influences and a more dynamic system 

prone to erosion.  Mangroves were also found to be expanding in some of the upstream areas, as well as colonizing 

in areas of sediment accretion.  Calculations revealed a net gain of approximately 4,000 ha of mangrove coverage 

within the study area over the nineteen-year time frame. 
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