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Abstract

Mangroves are crucial in carbon sequestration despite covering only a small percentage of
the Earth's surface. Latitudinal gradient primarily determines the distribution of climatic
zones of distinct sunlight, temperature, and precipitation patterns, which influence the
community structure of the mangrove ecosystem. The tropical climate of Sri Lanka
contributes to the island's lush mangrove forests. The present study estimated that the
average island's carbon sequestration capacity of Sri Lankan mangrove ecosystems is
524.25 t/ha representing a substantial volume of carbon storage that contributes to offset
greenhouse effect due to increasing atmospheric CO2. Our results substantiated that
rainfall positively influences total carbon sequestration capacity of mangrove ecosystems.

It was also revealed that a positive relationship exists between vegetation structural
complexity and sediment organic carbon, highlighting the influence of vegetation structure,
that is primarily dependent on climatic conditions, on production of organic matter and
sediment carbon sequestration. Globally, the carbon sink function of mangrove ecosystems
is reported to be highest in the tropical areas and it declines towards sub-tropical higher
latitudes while those in the southern hemisphere perform better carbon sinks than those in
the northern hemisphere.

The vertical distribution of total organic matter content in mangrove sediments was revealed
to be in a descending order, manifesting the weak tidal removal of surface organic matter
under the microtidal conditions in Sri Lankan marine waters, thus qualifying mangrove
ecosystems in microtidal coasts as effective carbon sinks.
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