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To manage the ecosystem on a sustainable manner, 
we need information on:

• Distribution
• Mangrove change (deforestation and 

regrowth/afforestation)
• Disturbances and recovery
• Health and Productivity 
• Drivers of change
• Consequences of change
• Future projections

• From local to global scales
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Remote Sensing Approach

Distinctive Signature
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Low Cost 

Sensor 

Technology

Citizen Science
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Remote Sensing Cloud

Data Analytics

Sensors

Citizen Science

• Google Earth Engine (GEE)

• Amazon Web Services (AWS)
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most comprehensive, globally consistent and highest 

resolution (30 m) global mangrove database ever created 

(Giri et al. 2011)
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Giri et al. 2011
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Google Earth Engine

Free Data Availability

1.http://gridnairobi.unep.or

g/chm/africa_programme/

2.ftp://na.unep.net/UNEP/

mangroves

3.Global Forest Watch

4. UNEP WCMC

5. CIESIN/Columbia 

University
cgiri@usgs.gov

ftp://na.unep.net/UNEP/mangroves
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Aggradation
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Winter Freeze: damage & 

recovery
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Storm damage and 

recovery
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Timbalier Island, USA
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Mangrove Expanding?

Giri and 

Long 

(2014)
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Green = no change (1999-2006-

2012)

Yellow = change (1999-2006)

Red= change (2006-2012)
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• object-oriented 

approach with 

lacunarity-transformed 

bands is more 

accurate 

(overallaccuracy

94.2%; kappa 

coefficient = 0.91) than 

traditional per-pixel 

classifiers (overall 

accuracy 62.8%; and 

kappa coefficient = 

0.57).

Myint and Giri, 2008
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SAR Data

Darmawan, S., et al. 

"Characterization and spatial 

distribution of mangrove 

forest types based on ALOS-

PALSAR mosaic 25m-

resolution in Southeast 

Asia." IOP Conference 

Series: Earth and 

Environmental Science. Vol. 

37. No. 1. IOP Publishing, 

2016.
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•Lidar data
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SRTM data
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Small patches? 



 Can be used to 

validate 

Landsat 

Classification
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International Initiatives

US Federal Government Blue Carbon 

Working Group

North American Blue Carbon Scientific 

Working Group
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Special Issue: Remote Sensing of 

Mangrove Forests
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Thank you

Voh, New Caledonia

Yann Arthus-Bertrand’s book on Earth from  Above 

http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:"Yann+Arthus-Bertrand"

