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Global Land Service 
The Global Component of Copernicus Land service 

• Support and consolidate:  
 EU contribution to GEO/GEOSS 
 EU policies at international level 
 EU commitments under international treaties                    

and conventions 
 

• EU Policy focus 
 Crop Monitoring and Food security in/outside Europe 
 Biodiversity, Protected areas and Forest cover monitoring 
 Drought Assessment and Desertification  
 Carbon modeling, land use and land cover change  
 Support to Earth Observation Activities in Africa  

Context 
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Applications 
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The Global Land Service 

• A global systematic monitoring service 
1. Production of 13 bio-geophysical variables  

NRT delivery (hourly -> dekad)  
Global coverage 
Consistent historical                                     

time series (15+ years)  
2. Quality control 
3. Archiving & re-processing 
4. Dissemination &                                         

user support 
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Portfolio - current 

 Consistency of time-series and NRT operations, across sensors 
and across resolutions 

  333m products are expected around summer 2015 
More details on http://land.copernicus.eu/global/products 

Context 
Service 
Evolution 
Applications 
Conclusion 

Variable Temporal 
Coverage 

Temporal 
resolution 

Spatial 
coverage 

Spatial 
resolution Sensor Timeliness 

LAI/FAPAR/FCover 1999 – present 10 days Global 1km PROBA-V & SPOT/VGT 3 days 

NDVI/VCI/VPI 1999 – present 10 days Global 1km PROBA-V & SPOT/VGT 3 days 
Dry Matter 
Productivity 1999* / 2009 – present 10 days Global 1km PROBA-V & SPOT/VGT 3 days 

Burnt Area 1999 – present 1 day Global 1km PROBA-V & SPOT/VGT 3 days 

TOC Reflectance 1999* / 2013 – present 10 days Global 1km PROBA-V & SPOT/VGT 3 days 

Surface Albedo 1999 – present 10 days Global 1km PROBA-V & SPOT/VGT 3 days 
Land Surface 
Temperature 2009 – present 1 hour 

10 days* Global 0.05°  Σ Geo 1 day 

Soil Water Index 2007 – present 1 day 
10 days* Global 0.1° Metop / ASCAT 1 day 

Water bodies 1999 – present 10 days Africa 
Global* 1km PROBA-V & SPOT/VGT 3 days 

* Coming soon 
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Levels of Quality Control 

• Self-assessment by consortium 
 Technical Quality Control 

 Semi-automatic checks at operation centers 
 Monitor individual processing steps 
 Check unreliable values through statistics 

 Thematic Quality Control 
 Per variable, according CEOS (LPV) protocols 
 Quality Assessment: exhaustive (multi-year)                                            

validation for each product/version 
 Quality Monitoring: every six months to                                                          

check the quality keeps stable along time 
 Cross cutting Quality Control 

 Through assimilation in a land surface model 
 Consistency across variables                                                                            

(LAI, SWI, Albedo, FAPAR, LST) 

• Assessment through independent entity 
 External reviews: recommendations on evolution of service (2 cycles/year) 
 Technical User Board: define product specifications according to users’ needs 

Context 
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Applications 
Conclusion 

target 
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Distribution - website 

http://land.copernicus.eu/global  
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http://land.copernicus.eu/global�


ISRSE – Berlin – 11th – 15th May 2015 8 

Distribution - documentation 
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Service 
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Distribution - access 

http://land.copernicus.eu/global  
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http://land.copernicus.eu/global�
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Distribution – data portal 

• Discover -> (custom) Order -> FTP (pull or push) 
• Free and open                                                        

product access 
 Anonymous query 
 Automated Registration 
 Video Tutorials in FAQ  

 

• 2 data download channels 
 Internet: NRT + full archive 
 Broadcast  

 EUMETCast Africa & South-America 
 NRT products only 
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• Derived from PROBA-V data 
 Time series starting November 2013 

 
• Algorithms and chains developed in FP7/ImagineS  

 
 
 

Evolution: 333m products 
Context 
Service 
Evolution 
Applications 
Conclusion 
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333m biophysical variables 
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• Algorithms: 
‒ LAI, FAPAR, FCover                              

defined by INRA 
 
 
 

‒ TOC-r and Albedo defined by Meteo-France 
 
 

• Processing chains developed by HYGEOS 
– Following specifications of Global Land service 

• Operated by VITO in Global Land Service 
‒ Conform configuration new version 1km 

PROBA_V  
Daily 

Reflectance 

PROBA_V  
Daily 

Product Neural Networks 

PROBA_V  
Dekadal 
Product 

Smoothing 

& 

Gap Filling 
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333m biophysical variables 
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• Algorithms: 
‒ LAI, FAPAR, FCover defined by INRA 

 
 
 
 
 

PROBA_V  
Daily 

Reflectance 
PROBA_V  

Daily Product 
Neural Networks 

PROBA_V  
Dekadal 
Product 

Smoothing 

& 

Gap Filling 
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LAI/FAPAR/FCOVER retrieval 
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Step A: daily estimates 

PROBA-V  ρ  

Ozone, Water 
Content 

VGT  ρ            
Top of Aerosol 

VGT  ρ =            
α x PROBA-V  ρ    

Spectral 
Correction 

Atmospheric  
Correction 

VGT  ρ            
Top of Aerosol 

FAPAR 

LAI 

FCOVER 

PROBA-V 
daily 

LAI, fAPAR, 
fCover 

Inside 
Physical 
Range? 

NNT 
Coefficients 

Definition 
Domain 

Physical Range  
& 

Tolerance 

Inside 
Definition 
Domain? 

ISRSE – Berlin – 11th  – 15th May 2015 



15 

LAI/FAPAR/FCOVER retrieval 
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Step B: compositing 
– Discrimination EBF/no-EBF 
– Compositing window length 

depends on available daily 
estimates 

PROBA-V 
Daily Product 

GLOBCOVER 

Temporal Smoothing 
(EBF) 

LATITUDE 

Evergreen 
Broadleaf 

Forest (EBF)? 

Gap Filling  
Linear Interpolation 

PROBA_V 
Dekadal Product 

Yes 

No 
Temporal Smoothing 

(No EBF) 
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Examples 

16 

 
LAI time profiles 
EBF case 
Non EBF case 
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March 
2014 
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Albedo retrieval 

17 

333 m  
(1/336°) 

1 km 
(1/112°) 

Methodology BRDF model inversion + angular 
integration + spectral integration 

Time compositing 20 days 30 days 

Time frequency 5 days 10 days 

• Finer resolution 
– Better cloud decontamination 
– Shorter compositing period 

• Finer frequency to discriminate albedo from bare 
soil and from vegetation 
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Reference data for validation 
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• Collecting ground data (e.g. digital hemispherical photographs) 

• Processing and up-scaling ground measurements 
• Distribution of high resolution maps (http://FP7-imagines.eu)  

• Exploitation for accuracy assessment of Global Land 
biophysical products 
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Sampling the ESU -          DHP  

Sampling the site 

Upscaling ground data 

Elementary 
Sampling Unit 
(ESU) 

High 
resolution 
image of 
the site 

Collecting ground data 
High resolution maps 

0      LAI      3 

0   Fcover    1 

 0   FAPAR  1 

La Pampa, 
Argentina, 
February 

2014 

Accuracy assessment 

http://fp7-imagines.eu/�
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Agriculture monitoring 
Context 
Service 
Evolution 
Applications 
Conclusion 

Source: EC/JRC-MARS 
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Agriculture monitoring 

• Advanced use: seasonal forecast 
 Using a land surface model into the LDAS 
 Initial conditions defined by assimilation of LAI and SWI 
 Assess variables (root zone water content, heat and water 

fluxes, biomass, yield) not directly accessible from satellite 

M
od

el
 b

io
m

as
s 

kg
.m

-2
 

Agreste biomass kg.m-2 
Crop site 
Grassland site 

Official agricultural statistics 
over France (Agreste) 

Soft wheat, 2007-2011, 45 sites 
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Service 
Evolution 
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Conclusion 
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• Global Land service is operational 
 Sustainable delivery of NRT and historic 13 global products 
 Continuous quality monitoring 
 700+ registered ftp users, 100+ receiving stations 

 
• Evolution towards 333m production 

 Consistent with 1km production & archive 
 Products available 2nd half 2015 

 
• Use of Sentinel missions data in preparation 

 Joint use of Sentinel-1/SAR and Metop/ASCAT data: 1km SWI product 
 Joint use of Sentinel-3 and PROBA-V data: 1km and 333m continuity 
 Joint use of Sentinel-3 and Sentinel-2: 10m biophysical products 

Conclusion  
Context 
Service 
Evolution 
Applications 
Conclusion 
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Contacts 

 Thank you for your attention! 

• http://fp7-imagines.eu  
 
• Coordinator: 

Roselyne Lacaze – HYGEOS  
rl@hygeos.com  

 
• Consortium 

• http://land.copernicus.eu/global  
• Coordinator: Bruno Smets – VITO 

bruno.smets@vito.be  
• S&T contact: Roselyne Lacaze – HYGEOS 

rl@hygeos.com 
• Helpdesk: helpdeskticket@vgt.vito.be  
• Contract Management: 

copernicuslandproducts@jrc.ec.europa.eu 
• Consortium 

 

 

Associates  

 
 

Global Land Service 

Context 
Service 
Evolution 
Applications 
Conclusion 
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