
Monitoring Forest Cover at Global Scales 

TREES-3   the Joint Research Centre approach

&
The FAO Global Forest Resource Assessment FRA2010 

Remote Sensing Survey

H-J Stibig (JRC) & A. Gerrand (FAO)

JRC TEAM: F. Achard, R. Beuchle, C. Bodart, A. Brink, S. Carboni, 
H. D. Eva, O. Kissiyar, P. Mayaux, R. Raši, D. Simonetti, H-J Stibig

FRA 2010 TEAM: R. Cumani, A. DiGregorio A.Gerrand, J. Latham, E. Lindquist, M. Loyche-Wilkie,             
A. Martucci , I. Rosati, A. Martucci ;          SDSU: M. Hansen, P. Potapov



The JRC TREES-3 project

Main Objectives
• to produce estimates of tree cover change by region  & biome

• to contribute to REDD by developing efficient metho dologies and improving 
estimates of C emissions

• to provide information to European Commission servi ces in support to the 
definition of policies in the framework of multilat eral environmental agreements

Collaboration
• The project is carried out in collaboration with an d in support to the Remote 

Sensing Survey of the FAO Global Forest Resources A ssessment 2010

Main geographical focus : 

• Tropical Regions  (+ Eurasia)



Monitoring based on a pan-tropical systematic 
sample

1990 2000 2005 2010Temporal Scale:

- defined jointly with FAO FRA 2010 RSS

- based on geographical grid 1 deg x 1 deg



Image database:

• mainly of Landsat TM / ETM data for 1990 and 2000 (USGS + regional RS/CEOS)

• aiming at including additional sensors for  2005 & 2010

JRC Sample Units  - Size 20 km x 20 km
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Forest Mask Normalized

L0 L1 L2

Multi-temporal Segmentation 2 Levels: 
~1ha           &     ~5 ha MMU

De-hazedCalibrated TM 1990

Automated Preprocessing Chain

Forest Mask NormalizedCalibrated ETM 2000



Multi-temporal Image Segmentation  - 1ha MMU level

LEVEL 1 SEGMENTSLEVEL 1 SEGMENTS L1L1
Multi-temporal segmentation

TM / ETM bands 3,4,5

Digital classification based on 
signature database



LEVEL 2 SEGMENTSLEVEL 2 SEGMENTS L2L2
Multi-temporal segmentation

TM / ETM bands 3,4,5

Thematic Aggregation of L1 results

to main land cover categories

Multi-temporal Image Segmentation  - 5ha MMU level

FOCUS ON LAND COVER !



Expert Correction & Change Assessment

• Phase of visual 
‘Validation’ &

Correction 
• Assisted by national        

& regional experts
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•Forest Cover 
Change

Assessment
(1990 - 2000 …)



FRA 2010 RSS: Two main outputs

1. New global tree cover maps
(250 m resolution)

2. Global and regional trends in forest extent for 1975 – 1990 –
2000 – 2005:

- area change stats from Landsat sample (30m detail)
- land use dynamics



Forest Change Statistics from Landsat Data based on 
Global Sampling Grid 1- deg lat-long

FRA sample tile
+ Landsat data

+ Landsat data
+ SAR radar

Red squares  are 
10x10km FRA 
sample areas  

• FRA 2010 sample is global
• sample unit size 10 x 10km

Differences to TREES sample: 



Download Landsat data now – Brazil example

• MODIS 250m tree 
cover imagery

• Example site in Brazil

• Users can view 
and easily 
download 

• Landsat data for 
all the FRA RSS 
sample tiles



Remote sensing change detection

1990

Landsat 1990

2000

Landsat 2000

Change 1990-2000

First step of digital 
change detection 
showing possible 

deforestation areas 

for tropical countries :
at that stage 
Input of TREES 
Change Detection Results



• Countries will be asked to label changes in forest area for all 
polygons where change is indicated as likely from the RS 
imagery (red and yellow)yellow)

– Simple legend based on the FAO Global Land Cover Classification 
System (LCCS) 

– Where forest loss is identified, label with the new land use classes 
(e.g. most will be classes 4-7):

1. Forest
2. Other wooded land
3. Other land with tree cover
4. Grassland/range/herbaceous
5. Agricultural crops
6. Built-up area
7. Other non-vegetated areas
8. Water
9. No data

FRA 2010 RSS : Land Use Validation

Change 
detection layer 
will be provided 
resulting from 
time series 
analysis

FOCUS ON LAND USE



FRA 2010 RSS - Timetable

• March-June 2009:  Task Force (22 
countries)  to test and refine methods

• later 2009 & 2010: most of work with other 
countries
– 175 countries
– 15-20 regional workshops, training etc

• 2010: Report preparation
• 2011: Final report



• Robust design, with strong partnerships with countr ies 
and quality technical support 

• FRA 2010 will build a global framework with strong 
country engagement

• Data and tools to improve forest area and change 
estimates will be provided

• Capacity building to improve future forest monitori ng
(e.g. tools, training..)

FRA 2010 RSS - Key Points



Thank you!

More information is available:

FAO FRA 2010
www.fao.org/forestry/fra

fra@fao.org
adam.gerrand@fao.org

www.fao.org/forestry/fra2010-remotesensing/en/

JRC TREES-3 Project
http://gem.jrc.ec.europa.eu/index.php

http://gem.jrc.ec.europa.eu/index.php/pages/GlobalF orestResourceMonitoring


