
Accepted Manuscript

Mangrove carbon assessment tool: Model validation and assessment of mangroves in
southern USA and Mexico

Zhaohua Dai, Carl C. Trettin, Steve Frolking, Richard A. Birdsey

PII: S0272-7714(17)30465-1

DOI: 10.1016/j.ecss.2018.04.036

Reference: YECSS 5840

To appear in: Estuarine, Coastal and Shelf Science

Received Date: 27 April 2017

Revised Date: 12 April 2018

Accepted Date: 27 April 2018

Please cite this article as: Dai, Z., Trettin, C.C., Frolking, S., Birdsey, R.A., Mangrove carbon
assessment tool: Model validation and assessment of mangroves in southern USA and Mexico,
Estuarine, Coastal and Shelf Science (2018), doi: 10.1016/j.ecss.2018.04.036.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ecss.2018.04.036


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Mangrove Carbon Assessment Tool: Model validation and 1 

assessment of mangroves in southern USA and Mexico 2 

Zhaohua Dai1,4,*, Carl C. Trettin1, Steve Frolking2, and Richard A. Birdsey3 3 

1. Center for Forested Wetlands Research, USDA Forest Service, Cordesville, SC USA 4 
2. Earth System Research Center, University of New Hampshire, Durham, NH USA 5 
3. Woods Hole Research Center, Falmouth, MA USA 6 
4. School of Forest Resources and Environmental Science, Michigan Tech University, Houghton, MI USA 7 

Abstract 8 

    While mangroves are widely recognized as a significant carbon (C) reservoir and that the 9 

valued ecosystem services are inextricably linked to the C stocks and fluxes, modeling tools 10 

haven’t been available to simulate C dynamics in mangroves to inform assessments, Monitoring, 11 

Reporting and Verification for REDD+, or management and restoration prescriptions. The 12 

process-based model MCAT-DNDC (Mangrove-Carbon-Assessment-Tool-DeNitrification-13 

DeComposition) was validated using measurements from sites in Quintana Roo, Mexico and 14 

Florida, USA. The validated model was then applied to model C sequestration in mangroves sites 15 

in Texas, Louisiana and Florida that had measured data for comparison. The model validation 16 

against aboveground biomass (AGB) showed that the simulation provided good agreement with 17 

observations with a proper slope (1.06) and small intercept (1.32 Mg ha-1, about 1.4% of 18 

observed mean); the model performance efficiency for assessing AGB was high (R2 = 0.99). 19 

Among ten C pools and fluxes validated using data from the Everglades National Park, eight 20 

components were in good agreement with the observations, and two were within the range of 21 

observation; demonstrating effective model performance (R2>0.95). The metrics from the model 22 

validation showed that MCAT-DNDC can be used to estimate C sequestration in mangroves 23 

within the coastal areas along Gulf of Mexico and Mexican Caribbean with good model 24 

performance. Simulated C dynamics for plots in Texas, Louisiana and Florida showed that the 25 

relationship between above-ground biomass and stand age was non-linear, and that gross and net 26 

primary productivity increased logarithmically with stand age. The differences in C components 27 

among the sites exhibited the effects of ecological drivers on C sequestration in mangroves.  28 

Simulations also demonstrated that the model may be useful in considering the effect of forest 29 
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