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Abstract

While mangroves are widely recognized as aifsoggimt carbon (C) reservoir and that the
valued ecosystem services are inextricably linketthé¢ C stocks and fluxes, modeling tools
haven’t been available to simulate C dynamics ingnaves to inform assessments, Monitoring,
Reporting and Verification for REDD+, or managemamd restoration prescriptions. The
process-based model MCAT-DNDC (Mangrove-Carbon-8ssent-Tool-DeNitrification-
DeComposition) was validated using measurements &ites in Quintana Roo, Mexico and
Florida, USA. The validated model was then appleethodel C sequestration in mangroves sites
in Texas, Louisiana and Florida that had measuata for comparison. The model validation
against aboveground biomass (AGB) showed thatithelgtion provided good agreement with
observations with a proper slope (1.06) and sm&réept (1.32 Mg kg about 1.4% of
observed mean); the model performance efficienca$sessing AGB was high{R 0.99).

Among ten C pools and fluxes validated using daienfthe Everglades National Park, eight
components were in good agreement with the obsengtand two were within the range of
observation; demonstrating effective model perfaroea(R>0.95). The metrics from the model
validation showed that MCAT-DNDC can be used tangste C sequestration in mangroves
within the coastal areas along Gulf of Mexico aneixian Caribbean with good model
performance. Simulated C dynamics for plots in Bexauisiana and Florida showed that the
relationship between above-ground biomass and stgadvas non-linear, and that gross and net
primary productivity increased logarithmically wiskand age. The differences in C components
among the sites exhibited the effects of ecologicizlers on C sequestration in mangroves.

Simulations also demonstrated that the model maysb#ul in considering the effect of forest
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