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Outline of the global Forest Resource 
Assessment (FRA) process and 2005 results

The new FRA Remote Sensing Survey (RSS)

Potential opportunities and roles for GEO and 
FAO to work together on forest monitoring

Outline of key points
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Why do a REMOTE SENSING SURVEY?

• There is no agreed global forest cover dataset or 
monitoring methods – but the world needs one

• Many countries have their own forest definitions & 
mapping, different methods and dates of collection

• FAO and countries work to harmonise definitions, da tes

• But still, some FRA tabular data is not consistent globally, 
nor through time periods 

• RSS is more consistent globally and can be done sam e 
way for 1990, 2000, 2005 to get trends

• RSS will complement (not replace) National data



FRA RSS expected outputs

1. Tree cover maps (from MODIS)
2. Regional, biome/ecozone, global trends 

(not national) for 1975-1990-2000-2005:
• area change statistics (from Landsat)
• information on land use dynamics

3. A framework to support further 
monitoring of forests, land use and the 
environment

4. Baseline data for research & modeling



New global tree cover map

SDSU partners MODIS 250m (tree cover)
Can be produced every year since 2000



• Wall to wall MODIS (250m), plus LANDSAT (30m) at 1 degree: 10 km x 10 km 

�ê�ê�ê�ê ~ 13 000 sampling sites (excluding poles and desert s)

�ê�ê�ê�ê Sampling intensity: about 1 % ( 1.2 % of land surfa ce) 

• Wall to wall MODIS (250m), plus LANDSAT (30m) at 1 degree: 10 km x 10 km 

�ê�ê�ê�ê ~ 13 000 sampling sites (excluding poles and desert s)

�ê�ê�ê�ê Sampling intensity: about 1 % ( 1.2 % of land surfa ce) 

Remote sensing sampling framework



Social networks – using Web2 
Can help validate FRA tiles
Also uses 1 degree sample grid  

(approx 730 points for Brazil)

�2�W�K�H�U���G�D�W�D���V�R�X�U�F�H�V���H�J�����2�W�K�H�U���G�D�W�D���V�R�X�U�F�H�V���H�J�����2�W�K�H�U���G�D�W�D���V�R�X�U�F�H�V���H�J�����2�W�K�H�U���G�D�W�D���V�R�X�U�F�H�V���H�J�����Z�Z�Z���F�R�Q�I�O�X�H�Q�F�H���R�U�J�Z�Z�Z���F�R�Q�I�O�X�H�Q�F�H���R�U�J�Z�Z�Z���F�R�Q�I�O�X�H�Q�F�H���R�U�J�Z�Z�Z���F�R�Q�I�O�X�H�Q�F�H���R�U�J



Large tree crowns in the Amazon

Example of web community collating data
http://www.kcl.ac.uk/schools/sspp/geography/researc h/emm/geodata /geowikis.html



Pilot study to test RSS process

• Initial step is a Pilot study in late 2008/09 to test and 
refine the process before global application in 2009

• 20 countries participating selected to cover wide 
range of forest types and ecozones

• +partners from JRC, SDSU, Jena Uni, GOFC-GOLD
• using a subset of the global scenes selected across 

varied biomes 
� 400 out of 10,000 scenes will be tested
� Does the automated processing work well?
� Test validation – legends, up/downloading
� Is it manageable for pilot study and global?
� then improve before working with all countries in 2009



400 Pilot study sample tiles



IMPLEMENTATION

• Standard framework and classification system
• FAO and partners will do most processing (blue)
• Involvement of countries and national experts is 

vital step in 2009 and 2010 (green box)
• Support to countries to obtain and process 

satellite imagery 
• Free computer software for viewing and labeling 

images and training workshops in 2009 & 2010

Data 
acquisition

Pre-
processing

Country
input and 
validation

Upload of 
results

Analyses &
reporting



FAO and partners will provide  images 
through internet “information gateway”

1. From FAO website
2. Link to other data sources

3. Download 
imagery for 
selected scenes



Data preparation by SDSU University

Matt Hansen and team at 
South Dakota University 
(FRA2010 RSS partners) to 
collect and analyse MODIS 
and Landsat data 
Draft data viewer and 
download system developed

http://globalmonitoring.sdstate.edu/projects/fao/index.html



Data download from SDS University

MODIS 250m tree 
cover imagery

Example site in Brazil

Users can view and 
easily download 
Landsat data for all 
the FRA RSS 
sample tiles



FRA Global RSS 1 degree sample gives 7 sites 
– National example uses 110 sites

slide borrowed from Frederic Achard, JRC



The 1 degree sampling grid

Example 
from South 

America
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Country validation to compare the remote 
sensing change detection

1992

Landsat 1992

2001

Landsat 2001

change 1992-2001

Automatic change 
detection showing 

areas of likely 
deforestation



Land use / land cover legend
• Countries will be asked to label changes in forest area, 

focusing on the red and yellow polygons where change 
is likely from RS imagery

• 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

Change 
detection layer 
will be provided 
resulting from 
time series 
analysis



FAO will make free image 
viewing software available

• FAO has consultant 
programmers working on 
remote sensing image viewing 
and change detection labeling 
software

• will be distributed free of 
charge to countries

• 15-20 training workshops will 
be run 2009-10

• good to compare with Brazilian 
methods



Example

Area of Interest Investigation Area

FRA-SAR testing radar where cloud cover 
obscures Landsat

Please notify FAO & Jena if you have data to validate / calibrate radar in these areas
http://www.frasar2010.uni-jena.de/



FRA – SAR example of cloud cover reduction of radar

For more information please visit: 
http://www.frasar2010.uni-jena.de/



NEXT STEPS
FRA 2010 was launched 3-7 March 2008

FAO finalising website for downloading imagery
Finalise and test the change detection methods and 

image viewer and labeling software

2008 Work with 22 country Task Force to refine 
methods, advise & test the process (India involved)

2009 and 2010: most of the work with other countries
� Hold regional workshops, training etc

2010: Report preparation

2011: Final report



Landsat issues

• Landsat current good choice for global 
forest monitoring – great archive is free

� global coverage, past data back to 1975 (but MSS)
� suitable detail but presents data processing issues             

globally, hence sample grid this time
� uncertain future – need replacement strategy and 

relationships with other sensors (e.g. ALOS etc)
� LANDSAT data needs re-rectification (USGS)
� 2005 mid-decadal data not due out till end 2008
� concern at delays (GEO support?)



GEO can play a valuable role

� drawing on wide range of expertise in GEO

� reducing potential for duplication of efforts by 
increasing awareness of existing data, methods 
and results

� strengthen the call for prioritising Landsat GLS 
series delivery soon and other data sources

� assist identification of data gaps (esp. LANDSAT 
key dates, and solutions from other data sources

� coordinate with remote sensing data suppliers to 
improve access to large area low-cost or free 
data for global and national forest monitoring



THANK YOU

More information is available from:
www.fao.org/fra

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

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


