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Decision 4/CP.15



4

Project Overview

A partnership with the FAO
Supports three key “policy” domains
1 Reducing uncertainties in global estimates of forest 

cover change and related carbon emissions (REDD+)
2 The UN CBD
3 Development Aid
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TREES focus on humid tropics

Forest cover maps at regional scale
Location of rapidly changing regions -

hotspots
Forest cover change measurements from 

1990 to 2000 to 2005/2010
Carbon emission estimates from forest cover 

changes 
Assessment of deforestation drivers at sub-

regional levels
Capacity building

Source; USGS S01_W053_tm_226-061_23081986
S01_W053_etm_226-061_08042003; segmentation JRC 
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1990

2000

2010
Samples are 20km x 20km size

Systematic sampling - 4016 sample sites
Tropical Latin America & 
Caribbean (LAC):
1230 sample sites

Sub-Saharan Africa 
(AFR):2045 sample sites

South and Southeast Asia plus PNG 
and the Solomon Islands (SEA): 
741 sample sites

->
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Distribution of 20 km X 20 km sample sites for every 
degree confluence on Landsat scene Path-Row 220-077

One scene = multiple sample sites (boxes)
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blue point / red box: coordinate S06 _W052 (Brazil)

GLS1990 archive for this box: 2 images

Landsat TM 4-5 archive for this box: 13 
images

# available scenes (1990)

Depth of the archive

Plus the CEOS Land Surface Imaging constellation
and other archives  (e.g. INPE)
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Number of TM and ETM scenes available at USGS outside GLS2000 archive for 1995 - 2003

Number of TM scenes available at USGS outside GLS1990 archive for 1984 - 1994
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Number of TM scenes available at USGS outside GLS2005 archive for 2004 - 2010

Additional data from outside the USGS Landsat archives: Landsat: INPE (green), ACRES 
(purple), GISTA (blue) - others sensors: SPOT (red), ASTER orange)
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Each site visually screened for best available image
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LAC Boxes with good 
data (from 1230) scenes box / scene

1990 1219 (99 %) 715 1.70
2000 1219 751 1.62
2005 1112 (90 %) 570 1.94

SEA Boxes with good 
data (from 741) scenes box / scene

1990 726 (98 %) 451 1.61
2000 726 483 1.50
2005 646 (87 %) 353 1.83

AFR Boxes with good 
data (from 2045) scenes box / scene

1990 1994 (98 %) 1009 1.98
2000 1994 995 2.00
2005 1854 (91 %) 883 2.10

GLS and archive 98% success for 1990/2000 and 90% for 2005
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GLS vs. non-GLS data
Global Alternative data used Percent alternative data
1990 559 (from 3939) 14 %
2000 775 (from 3939) 20 %

LAC Alternative data used Percent alternative data
1990 288 (from 1219) 24 %
2000 440 (from 1219) 36 %

SEA Alternative data used Percent alternative data
1990 102 (from 726) 14 %
2000 225 (from 726) 31 %

AFR Alternative data used Percent alternative data
1990 178 (from 1994) 9 %
2000 118 (from 1994) 6 %
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Data gaps “1990 / 2000”

Data gaps “2005”
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Acquisition dates for satellite imagery used for the “year 2000 period”

Acquisition dates for satellite imagery used for the “year 1990 period”
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Acquisition dates for satellite imagery used for the “year 2005 period”
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LAC Data with good fit Simple shift Transform
1990 88% 126 22
2000 95% 37 22
2005 95% 37 22

SEA
1990 86% 98 6
2000 98% 13 6
2005 94% 31 6

AFR
1990 91% 139 13
2000 96% 34 13
2005 92% 113 13

Geolocation 
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Clouds

LAC Boxes with clouds Percent cloudy boxes
1990 225 (from 1219) 18 %
2000 268 (from 1219) 22 %
2005 228 (from 1112) 24 %

SEA Boxes with clouds Percent cloudy boxes
1990 184 (from 726) 25 %
2000 170 (from 726) 23 %
2005 135 (from 646) 21 %

AFR Boxes with clouds Percent cloudy boxes
1990 185 (from 1994) 9 %
2000 140 (from 1994) 7 %
2005 ?? ??
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Cloud cover evaluation of TREES-3 sample sites for the “year 1990 period” (in percent)

Cloud cover evaluation of TREES-3 sample sites for the “year 2000 period” (in percent)
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Reduction (delta) of cloud cover of TREES-3 sample sites by using alternative data to GLS1990 (in percent)

Reduction (delta) of cloud cover of TREES-3 sample sites by using alternative data to GLS2000 (in percent)
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Historical Recent

Segmentation
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Classification

A regional subset is used to collect spectral 
signatures
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N4 E117  Borneo / E-Kalimantan-North (Mentarang): Inland Swamp Forests / Oil Palm

N4 E117  Borneo / E-Kalimantan-North
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Web based validation tool  (and workshops)

http://bioval.jrc.ec.europa.eu/TREES/
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Regional validation workshops 

Nairobi (28 Sept- 2 Oct 2009)

East Africa
12 Experts from 10 countries

4 support staff including 3 JRC

Kinshasa (28 Sept- 9 Oct 2009) 

Central Africa
15 Experts from 7 countries 

6 support staff from FAO, UCL & JRC

Dakar (08-13 March 2010)

West Africa
15 Experts from 14 countries

3 JRC support staff

Cape Town (3-7 May 2010)

Southern Africa
15 Experts from 8 countries

3 support staff including 2 JRC



26

Validation and ownership

1. Campinas, Brazil; June 2009
2. Kinshasa, D.R.Congo: September 2009
3. La Molina, Peru: October 2009
4. Santa Cruz, Bolivia: October 2009
5. Nairobi, Kenya: October 2009
6. Campinas, Brazil: November 2009
7. Brazzaville, Congo: February 2010
8. Pathumthani, Thailand: February 2010
9. Dakar, Senegal: March 2010
10. Dhera Dun, India: April 2010
11. Cape Town, South Africa: May 2010

1. Panama City, Panama: July 2010
2. Himalayan States: August 2010
3. Cayenne, French Guyana: October 2010

Plus 12 sessions at Ispra, Italy

Angola Ethiopia Nicaragua
Bangladesh French Guyana Niger

Belize Gabon Nigeria

Benin Ghana Peru

Bolivia Guatemala Philippines

Botswana Guinée-Conakry PNG

Brazil Guyana Rwanda

Burkina Faso India Senegal

Burundi Indonesia Sierra Leone

Cambodia Kenya Somalia

Cameroon Laos PDR South Africa

CAR Lesotho Surinam

Chad Liberia Swaziland

Colombia Madagascar Tanzania

Congo Malaysia Thailand

Costa Rica Mali Togo

Côte d’Ivoire Mauritania Uganda

DR Congo Mozambique Venezuela 

Ecuador Myanmar Viêtnam

Eq. Guinea Namibia Zambia

137 regional experts from 60 countries
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Results; Central Africa 0.16% / yr

= 2% year

1990 - 2005
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Regional monitoring centre Kinshasa

Under the guidance of COMIFAC 
Commission des Forêts d’Afrique Centrale

Provides a research-base
Deforestation, logging, biodiversity
Reference in REDD and FLEGT

Helps establish take up of methods
Legal and political framework
Building local ownership

Helps transfer know-how 
Local production of information
Integration in decision-making process
Capacity building
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Conclusions

The Landsat programme is the only viable means of measuring 
deforestation throughout the humid tropics from the 1990 
baseline ‘till present 

Local interest and commitment is very real
The GLS and L1T have proven robust, reliable and immensely 

valuable
The CEOS LSI constellation has had positive impact
The depth of archive offers significant improvements to the 

quality (and completeness) of the sample
Problem areas do exist – for 1990s, 2005, 2010

No data and/or persistent cloud cover
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