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What is GOFC/GOLD?
nn AAn ambitious, multifaceted, international strategy to bring n ambitious, multifaceted, international strategy to bring 

the Earth’s forests/land cover under continuous the Earth’s forests/land cover under continuous 
observation.observation.

nn Origins: GOFC was one of the original IGOS prototype Origins: GOFC was one of the original IGOS prototype 
projects projects 
uu (proposed by the Canadian Space Agency).(proposed by the Canadian Space Agency).

nn Current status:  Panel of the Global Terrestrial Observing Current status:  Panel of the Global Terrestrial Observing 
System (GTOS) System (GTOS) 
uu (sponsors:  FAO, UNEP, WMO, ICSU)(sponsors:  FAO, UNEP, WMO, ICSU)

nn Now includes all land cover Now includes all land cover –– hence Global Observations hence Global Observations 
of of Landcover Landcover DynamicsDynamics
uu Official definitions of forests >10% tree cover.Official definitions of forests >10% tree cover.



Uncertainties concerning forest 
monitoring

nn Different definitions and protocols between and within Different definitions and protocols between and within 
countries.countries.

nn Very varying national capabilities to monitor forests Very varying national capabilities to monitor forests 
and land cover.and land cover.

nn Remote sensing data are often unavailableRemote sensing data are often unavailable
uu CostsCosts
uu Satellite acquisition strategiesSatellite acquisition strategies

nn Internationally published results yield uncertain results.Internationally published results yield uncertain results.
nn No current commitment for many key products and No current commitment for many key products and 

services.services.



Who is involved?
nn Key players:Key players:

uu International bodiesInternational bodies
uu ResearchersResearchers
uu Space agenciesSpace agencies
uu NGOsNGOs
uu National forest agenciesNational forest agencies
uu TCOTCO

nn Operates through:Operates through:
uu Implementation Teams (Land cover and Implementation Teams (Land cover and 

Fire) Fire) 
uu Regional NetworksRegional Networks
uu Scientific and Technical Board.Scientific and Technical Board.



Roles of GOFC/GOLD
nn International coordination mechanismInternational coordination mechanism
nn Improve applications and awareness of Improve applications and awareness of 

new methods of observation, especially new methods of observation, especially 
remote sensing.remote sensing.

nn Need to make in situ observations more Need to make in situ observations more 
available.available.

nn Improve understanding of the causes of Improve understanding of the causes of 
changes and their impactschanges and their impacts



Organization of GOFC/GOLD

nn Land Cover/Forest Cover Implementation TeamLand Cover/Forest Cover Implementation Team
uu CarbonCarbon
uu Ecosystem AssessmentEcosystem Assessment
uu Resource ManagementResource Management

nn Fire Implementation TeamFire Implementation Team
nn Biophysical Implementation TeamBiophysical Implementation Team
nn Regional NetworksRegional Networks



Cover IT Membership
nn HervHervéé JeanjeanJeanjean, CNES, France , CNES, France 
nn Eric F.Eric F. LambinLambin, IGBP, IGBP--LUCC, Belgium LUCC, Belgium 
nn Tom Loveland, U.S. Geological Survey, USA        Tom Loveland, U.S. Geological Survey, USA        
nn PhilippePhilippe MayauxMayaux, JRC, Italy, JRC, Italy
nn Ake RosenqvistAke Rosenqvist, NASDA, NASDA--EORC, JapanEORC, Japan
nn Christiane SchmulliusChristiane Schmullius, Friedrich, Friedrich--SchillerSchiller--University, GermanyUniversity, Germany
nn Gilbert Saint, CNES, France Gilbert Saint, CNES, France 
nn OlgaOlga TarakanovaTarakanova, R & D Center, R & D Center--ScanExScanEx, Russia, Russia
nn Curtis Woodcock, Boston University, USACurtis Woodcock, Boston University, USA
nn Thelma Krug, INPE, BrazilThelma Krug, INPE, Brazil
nn Paul Reichert, FAO, ItalyPaul Reichert, FAO, Italy
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The world’s forests continue to 
change rapidly
nn BoliviaBolivia
nn ParaguayParaguay
nn IndonesiaIndonesia
nn CanadaCanada
nn RussiaRussia



nnLarge parts of the PanLarge parts of the Pan--
Amazon are being Amazon are being 
deforested. deforested. 
nnSpatiallySpatially--concentrated concentrated 
"deforestation zone"deforestation zone”” in in 
Santa Cruz where >60% Santa Cruz where >60% 
of the Bolivian of the Bolivian 
deforestation is occurring deforestation is occurring 
at an accelerating rate in at an accelerating rate in 
areas of tropical deciduous areas of tropical deciduous 
forest.forest.

Bolivia





Country forest statistics
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Deforestation in Indonesia
nn Indonesia is experiencing one of the Indonesia is experiencing one of the 

highest rates of forest loss in the world.highest rates of forest loss in the world.
nn Deforestation of lowland forests:1985Deforestation of lowland forests:1985--

19971997
tt Sumatra Sumatra 61%61%

uu Kalimantan Kalimantan 58%58%
tt SulawesiSulawesi 89%89%

nn More than 20 million ha of forest has More than 20 million ha of forest has 
been cleared since 1985 been cleared since 1985 

nn Majority of cleared land has not been put Majority of cleared land has not been put 
to productive alternative use.to productive alternative use.

FWI/GFW. 2002. The State of the Forest: Indonesia. Bogor, Indonesia: Forest Watch 
Indonesia, and Washington DC: Global Forest Watch; D. Holmes, “Deforestation in 
Indonesia: A Review of the Situation in 1999.”



British Colombia, Canada: The bright blue patches are areas of mostly 
bare ground left after logging.    While clearcuts in the 1992 image have likely been replanted, 
the limited red return from these patches in the 1999 image demonstrate how slowly forest 
regenerates in these environments. This 1169 Km2 region lost 92 Km2  of forest (10%) from 
1992-1999.

13.1 Km2Forest Lost/Year

10%Percent Forest Lost

92 Km2Forest Cover Lost

1992 - 1999

August 15, 1992 September 12, 1999 Land Cover Classification

4,5,3 (RGB) 049-022 Landsat TM 4,5,3 (RGB) 049-022 Landsat ETM+

Research Partners



The Last Intact Forest Landscapes of 
Northern European Russia
nn Forest landscapes that are still intact make up only about 14 peForest landscapes that are still intact make up only about 14 percent rcent 

(31.7million hectares) of the total forest area of European Russ(31.7million hectares) of the total forest area of European Russiaia

Alexey Yu. Yaroshenko, Peter V. Potapov, Svetlana A. Turubanova - Moscow: Greenpeace
Russia, 2001.



Many new sensors creating products 
to satisfy GOFC/GOLD needs

nn Landsat 7/LDCMLandsat 7/LDCM
nn SPOT 5SPOT 5
nn ASTERASTER
nn MODISMODIS
nn POLDERPOLDER
nn VIIRS/NPP, VIIRS/NPOESSVIIRS/NPP, VIIRS/NPOESS
nn GLIGLI
nn PRISM/AVNIR/PALSARPRISM/AVNIR/PALSAR
nn Hence need to examine the specific additional Hence need to examine the specific additional 

requirements of GOFC/GOLDrequirements of GOFC/GOLD



Basic GOFC/GOLD Requirements
nn Characterization of land cover Characterization of land cover 

uu classes classes 
uu continuous fields.continuous fields.

nn Systematic global reliable monitoring of land cover Systematic global reliable monitoring of land cover 
change change 
uu at 25at 25--50m resolution every 550m resolution every 5--10 years.10 years.
uu At 250 At 250 –– 500m resolution, Identification of areas of 500m resolution, Identification of areas of 

rapid change every year (new hotspots).coupled with rapid change every year (new hotspots).coupled with 
higher resolution sampleshigher resolution samples

nn Selective logging/thinning within forestsSelective logging/thinning within forests
nn RegrowthRegrowth especially in humid tropics.especially in humid tropics.
nn Fundamental characteristic of most land cover change is Fundamental characteristic of most land cover change is 

small size of units.small size of units.



Major Remote Sensing Requirements for 
GOFC/GOLD

nn Land cover and land cover changeLand cover and land cover change
uu Regular high resolution monitoring of Regular high resolution monitoring of 

change/disturbancechange/disturbance
uu Cloudy areas Cloudy areas 

tt Areas where high cloud frequency prevents Areas where high cloud frequency prevents 
monitoring monitoring –– notably very high cloudnotably very high cloud--cover areas in cover areas in 
human tropics (e.g. Gabon); Areas where clouds affect human tropics (e.g. Gabon); Areas where clouds affect 
accuracy of monitoring accuracy of monitoring –– notably humid tropics notably humid tropics 



Requirements continued

nn Biomass monitoringBiomass monitoring
uu Laser based systems delayedLaser based systems delayed
uu Sensitivity of radars at higher biomasses remains an  Sensitivity of radars at higher biomasses remains an  

issueissue
nn Reliable monitoring of wetlandsReliable monitoring of wetlands

uu ValidationValidation
tt Ground surveys are very timeGround surveys are very time--consuming and consuming and 

expensive.; Need for high resolution products expensive.; Need for high resolution products 
linked to field campaigns.linked to field campaigns.

nn Scaling from ground to fine and then to coarser Scaling from ground to fine and then to coarser 
resolutionsresolutions



New products:Global percent forest cover at 500m 
for 2000 from MODIS

% tree cover

100%0%
Hansen Defries and 
Townshend



Training from Landsat

MODIS 250m U.S. Tree Cover Prototype

0%

100%

Tree Cover

For details see
http://glcf.umiacs.umd.edu

For details see
http://glcf.umiacs.umd.edu

Hansen Defries and Townshend



Fractional Cover Product Prototype



IKONOS fc Map ETM+ fc Map

Inititial Validation of products

Fractional Cover (IKONOS-ETM)
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Basic requirements for products

nn Data must be low cost Data must be low cost –– preferably freepreferably free
nn Acquired data and products must be easily Acquired data and products must be easily 

available.available.
nn When data are not available globally on a regular When data are not available globally on a regular 

basis then acquisition strategy must involve basis then acquisition strategy must involve 
GOFC/GOLD community.GOFC/GOLD community.

nn Quality Assessment must accompany productsQuality Assessment must accompany products
nn Validation of products must be carried outValidation of products must be carried out



GOFC Regionalized Network

Data Acq.

Models

Data, Models

Data, Cal/val; training

Components:
•Regional cal / val sites for 
detailed studies
•Existing regional forest 
cover
•Overlaid on single source 
land cover map
•National forest cover moving 
to regional harmonized
•Single system for 
information sharing
•ISS Sites

Data Acquisition:
•Landsat, Spot VGT, MODIS
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MODIS Rapid Response System
Example of Active Fire / Corrected Reflectance Product – Star fire in California (08/29/01)



MODIS Rapid Response System
Example of Active Fire / Corrected Reflectance Product – Siberia (05/22/01)



Need for integrated sets of products

nn Regional carbon data bundles Regional carbon data bundles 
uu Integrated sets of data (or bundle) Integrated sets of data (or bundle) 

relevant to regional carbon assessment relevant to regional carbon assessment 
including forest type, fractional cover, including forest type, fractional cover, 
area of change and biomass inventory area of change and biomass inventory 
will be created and made availablewill be created and made available



Compatibility between 
GOFC/GOLD and TCO

nn GOFC/GOLD requirements for carbon are GOFC/GOLD requirements for carbon are 
essentially the same as essentially the same as TCOsTCOs..


