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Background 

Mangroves and associated blue carbon ecosystems capture and store huge carbon stocks in both 

above and below ground components. However, these mangroves in Kenya are being degraded 

at a rate of 0.7% by area per year; which is significantly higher than losses of other natural 

habitats in the country.  When degraded, these critical coastal ecosystems not only halt to take up 

carbon, but also release the already stored carbon back to the atmosphere leading to global 

warming impacts. Awareness of the scale of potential CO2 emissions from the continued loss of 

blue carbon ecosystems has resulted in the protection and restoration of mangroves for both 

climate change mitigation and adaptation. To influence inclusion of the ecosystem into Kenya’s 

nationally determined contributions (NDCs) to Paris Agreement there is need to assess mangrove 

forest conditions and identify degradation ‘hotspots’ requiring interventions. 

Methods 

We used remotely sensed data and GIS to analyze forest cover/ changes of mangroves in Lamu 

that constitute about 60% of the Kenya’s mangrove coverage. Image classification and analysis 

was conducted on Landsat imagery spanning from 1990-2018 sourced from USGS Glovis 

website (http://glovis/usgs/gov); using a hybrid of Iso Cluster unsupervised and Supervised 

Maximum Likelihood Classification algorithm. This was complemented by a detailed ground-

truthing. To map out hotspot areas of change, spatial statistical tools in ArcGIS environment 

were used. Normalized Difference Vegetation Index was calculated over the study period to 

assess mangrove density. 

Results 

Results show that mangroves in Lamu cover 29,830ha distributed in five management blocks. 

This forest is dominated by pure and mixed stands of Ceriops tagal and Rhizophora mucronata 

that constitute 17% of the mangrove formation. Overall, over the last 28 years, the cover of 

mangrove in Lamu has reduced by 0.8%; translating to a reduction of 8.4 ha per year. During this 

period the North-Central block recorded the highest loss in mangrove coverage at about 17% 

(1881ha), followed by Pate island swamp. On the other hand, Mongoni and Dodori creek 

swamps recorded the highest gain of mangrove coverage of about 10% (470ha). Within the 

Lamu mangrove system areas of statistically significant clusters of mangrove forest loss were 

identified and mapped out. Over the study period Lamu mangrove density was observed to 

decline where 2018 recorded the least cover density.   
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Conclusion 

Harvesting of mangrove wood products for building poles, timber and energy has contributed to 

major loss of mangroves in Lamu system. Moreover, the upcoming development projects and 

projected rapid population increase in the county are feared to be a future threat to the mangrove 

ecosystem.  The information on area and rates as well as hotspot maps provided by the study will 

guide management, that is by providing a coherent guidance for the resource allocation for forest 

monitoring and enforcement efforts.  
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