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Global land cover mapping



2005 United Nations Food and Agriculture 

Organization Forest Resource Assessment Report

ÅAfrica and South America feature largest forest losses

ÅOverall rate of forest loss continues to decrease



Percent forest cover, 2000

PNAS, in press

MODIS -stratified Landsat samples

PNAS, in press



Percent forest cover, 2000

PNAS, in press



Percent gross forest cover loss, 2000 to 2005

PNAS, in press



Global gross forest cover loss, 2000 to 2005

PNAS, in press



Data requirements for global forest 

monitoring

ÅSystematic global acquisitions

ÅNo/low cost

ÅEasy access

ÅMinimal pre-processing required



Monitoring at national scales in the 

humid tropics ïdifferent situations

ÅBrazil

ïLarge-scale change, most of which is located 
in seasonally cloud-free region, deforestation

ÅIndonesia

ïLarge-scale change, occurring in persistently 
cloud-affected region, much topography, 
active forestry

ÅDemocratic Republic of Congo

ïFine-scale change, occurring in persistently 
cloud-affected region



MODIS time integrated metrics



MODIS forest coverMODIS forest cover maps as inputs for automated 
mapping at finer scales in Central Africa



2000 Global Land Survey



Bias-adjusted



Anisotropy adjusted



Image composite

(3-5 images per path/row) and epoch



Landsat forest cover and change



Landsat forest cover and change

Gemena

Gbadolite

Bumba



Cameroon
forest area loss= 2,002.9 km 2

percentage = 1.01%

Central African Republic
forest area loss= 2,860.8 km 2

percentage = 4.91%
Equatorial Guinea
forest area loss= 273.6 km 2

percentage = 1.14%

Gabon
forest area loss= 2,317.6 km 2

percentage = 1.00%

Republic of Congo
forest area loss= 1,723.0 km 2

percentage = 0.82%

Democratic Republic of the Congo
forest area loss= 25,589.9 km 2

percentage = 2.66%

Congo Basin
forest area= 1,796,708.6 km 2

forest area loss= 38,767.9 km 2

percentage = 2.16%

Forest cover loss 1990-2005



2000-2

2003-5

2006-8

1272 images

1258 images

1200 images



Number of images in the USGS/EROS archive

# of images: 10 ς55 ς110



# of images: 10 ς55 ς110

Number of images with < 50 ACCA cloud cover



# of images: 1 ς20 ς40

Number of good observations per pixel for 
2003-2005 composite 

Gaps



Different approaches

Å1) Epochal composites

ïCombine best observations over a given interval to create 

cloud-free image

ïCloud-free composites require such a long compositing 

period that change occurs within the composite interval

Å2) Time-series characterizations

ïMap each good pixel and create time-series of forest cover 

estimates in metric space

ïNo image composite needed

ïUnequal numbers of cover estimates over the regions 

(scene overlaps, SLC-off gaps)



Per ïpixel time series analysis using 

all good observations
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Interpretation:        = forest            = no-forest 

Likely agro-forestry 



Indonesia, 1999 to 2009

6,189 images


