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Biomass and Carbon 
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University of North Carolina at Charlotte 

(Last revision: 11/20/2015) 

MangroveCarbon is a GIS-based tool for the spatially explicit estimation of mangrove biomass 

and carbon content based on NASA Shuttle Radar Topographic Mission (SRTM) canopy height 

data (Fatoyinbo and Simard 2013) and mangrove distribution data from the U.S. Geological 

Survey (USGS) (Giri et al. 2011). The objective in developing this application was to facilitate 

relative comparisons of mangrove biomass and carbon stocks at regional or national levels.  The 

tool provides a convenient basis for planning and assessments in Africa. Further, this tool can be 

applied to other study regions for mangrove biomass and carbon estimation once required data are 

available.  

The MangroveCarbon tool was developed using ESRI ArcGIS and Python. Using this GIS-based 

tool, cell- and class-level mangrove biomass and carbon can be derived. This GIS-based tool 

supports the estimation of mangrove metrics within either a single region (e.g., a country) or 

multiple sub-regions. The MangroveCarbon tool was developed at the Center for Applied 

Geographic Information Science at the University of North Carolina at Charlotte. The 

development team includes: Jiyang Shi (leading developer), Wenpeng Feng, and Wenwu Tang. 

Advisery team includes Dr. Carl C. Trettin (from USDA Forest Service, Center for Forested 

Wetlands Research, Southern Research Station). 

The current version of MangroveCarbon is 1.0. This GIS-based tool is free for non-commercial 

use only. For commercial use or any other questions, please contact Dr. Wenwu Tang 

(WenwuTang@uncc.edu). Please refer to http://gis.uncc.edu/mangrove for latest update.  

 

1. Installation of MangroveCarbon 

1.1 System configuration  

a) Operating system: Windows 7 (or higher). 

b) ArcGIS 10.1  

c) Python 2.7 
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1.2 ArcGIS Add-in toolbox installation 

a) Unzip the Mangrovecarbon_add-in.zip file. 

b) Copy the Mangrovecarbon_add-in folder to C:\Temp. 

 

 

c) Open Mangrovecarbon_add-in folder and double click MangroveCarbon_addin.esriaddin 

to run the installer. 
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d) Click the Install Add-In button. 

 

e) Open ArcMap, once MangroveCarbon toolbox has been installed, it will appear in ArcMap. 
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2. Data requirement 

a) Mangrove canopy height (e.g., from NASA SRTM) (ESRI raster file) (SRTM 2015). 

 

 

b) Mangrove coverage (e.g., USGS) (ESRI Shapefile) (Giri et al. 2011). 
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c) Study Area (ESRI Shapefile). Users provide GIS data for study area of interest, which could 

include multiple sub-regions.  

 

 

d) Classification for classes of canopy heights (text file).  

The classification file should contain three columns: class ID, minimum canopy height of 

each class, and maxima canopy height of each class. See the following figure for an 

example of classification file. 
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3.  Generate histogram for canopy height 

a) Set up workspace. 

b) Input canopy height raster file. 

c) Select output location for output text file. 

d) Select output location for histogram. 

 

4. Spatial analysis of mangrove biomass and carbon 

4.1 Refine canopy height of mangrove (spatial interpolation). 

a) Set the same workspace as previous step. 

b) Input canopy height raster file. 

c) Enter the threshold for spatial interpolation. 

d) Enter buffer distance for spatial interpolation. 
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e) Select output location for output canopy height raster file. 

 

4.2 Estimate mangrove biomass and carbon 

a) Set the same workspace. 

b) Input the raster file generated from previous step. 

c) Input mangrove coverage Shapefile. 

d) Input study area Shapefile. 

e) Input classification text file, the classification file should contain three columns: class 

ID, minimum canopy height of each class, and maxima canopy height of each class. 

See the following figure is an example of classification file. 
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f) Enter raster cell size. 

g) Select output locations for output files. 

 

4.3 Sub-region mangrove biomass and carbon 

a) Repeat steps 4-6. 

b) Enter the unique attribute field (e.g., country name) for separating sub-regions.  
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4.4 Output Data of Mangrove Biomass and Carbon 

a) Aggregated results (in text file): mangrove area, biomass, carbon. 

 

 

b) Output of mangrove biomass. 
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c) Output of mangrove carbon. 
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