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Objectives

1. Develop an operational methodology for detecting and 
monitoring mangrove cover dynamics in South Asia on an 
annual basis

2. Create a comprehensive database of mangrove cover 
changes in South Asia on an annual basis from 1985 to the 
present at 30 m resolution

3. Quantify the impacts of mangrove cover changes in South 
Asia on carbon stock changes and species extinction risks 
on an annual basis from 1985 to the present

4. Analyze of the effectiveness of the existing protected areas 
system in South Asia, and prospective cost-effective 
additions to it, in avoiding carbon emissions and species 
extinctions caused by mangrove deforestation and 
degradation. 3



Project time-line
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• True mangrove vs mangrove associates

• Area, extent & spatial distribution
• Expansion and contraction

• Species zonation

• Canopy closure

• Density

• Height

• Disturbance

• Mangrove health

• Biomass

What to map?

Rates, patterns, causes, 
and consequences



Methodology
Classification – every 5 year
Annual Change Analysis 

MapPy - pre-
processing

AMCTool: 
Automated 
Mangrove 
Classification 
Tool (IDL 6.3 
and Envi 4.3)

• Landsat 6 
bands

• Elevation

• Indices



Landsat MSS Mosaic
MSS 12/05/1975 MSS 1/03/1977

MSS 2/09/1977



Deforestation fronts



Landsat 2  1975 Landsat 4  1989 Landsat 7  2000

Bhangaduni Island

Erosion

Aggradation



NDVI differentiating
Spectral difference





Estimation of carbon stocks

Lead researchers: Brian Silliman, Qiang He

Methodology: meta-analysis of existing studies
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Carbon meta-analysis: study locations
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C stocks by component and country
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Estimates of soil C stock (100cm deep)
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Estimation of extinction risks

Lead researchers: Stuart Pimm, Ryan Huang

Goals
1. Identify which mangrove areas have the highest numbers of 

species/endemic species

2. Assess how much of the original forest remains and how 
fragmented it is

3. Determine which mangrove areas are currently protected

4. Determine how one can expect extinction risks to change

Methodology: spatially explicit metapopulation models for 
selected species
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Source: Darren Bellerby from Singapore, Singapore - Mangrove Pitta, CC BY 2.0
https://commons.wikimedia.org/w/index.php?curid=52651871

https://commons.wikimedia.org/w/index.php?curid=52651871
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Economic analyses

Lead researchers: Jeffrey Vincent, Brian Murray, Wumeng He

1. Cost-effective protection for carbon sequestration and 
biodiversity conservation
• Carbon stocks, extinction risks: from previous slides

• Opportunity cost of protection: household-level land values from 
National  Sample Survey, interpolated using hedonic regressions

2. Effectiveness of existing PA system at reducing:
• Area deforested

• Carbon emissions

• Species extinctions

Methodology: difference-in-differences
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Source: Polasky et al., “Where to put things” (Biological Conservation, 2008)
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