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Copernicus Sentinel-2 satellites 

Multispectral High Resolution Optical Imager  

Å Launch: June 2015, Nov. 2016, . ..  

Å13 bands (VIS, NIR & SWIR)  

Å290 km swath at 10, 20 and 60 m  

ÅFree, open and continuously delivered data  

ÅSystematic acq . of all land and coasts  

Å5 days repeat cycle with 2 satellites  

Å 7 years design lifetime (max. 12 yrs)  

 



       - GEOGLAM EO missions requirements 
Major Sentinel-2 contribution to agriculture monitoring  
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Agricultural Practices / Cropping Systems: Derived cropland products (i.e., field size, 
num ber of croppi ng cycles per season, di versity of crops) from all types of observations (i.e. 
coarse, moderate, fine and very fine) resolution observations (requirements #2, #4 - #6, #8, 
#10, and #11). 

3.2 Satellite)Observation)Requirements)for)Target)Products)

Table 3 summari ses the satellite observati ons required to support the generation of the target 
products defined in Section 3.1. This includes the requi red spatial resolut ion, spectral range, 
effective observation frequency, and sample type for each product. 11 requirements have 
been defined in support of the target products. 

 

Table 2 GEOGLAM  Phase 1 Satellite Observational Requirements for Target Products 

Field size variation: small (S ~ <2.5 ha), medium (M = ~2.5 ha-15 ha), and large (L = ~ >15ha) 

* Cloud free < 10% average cloud cover across the scene. 

Ad ditional notes on Table 3: 

-  ôXõ indicates data required for all field sizes 

-  Data should be made available near-real time, part icularl y for w ithin season assessments; 

-  Spatial resolution requirements are generated relative to field size; this is preliminary 
and could be refined/ improved wi th a consideration of landscape heterogeneity and 
spatial pattern; 

Source: CEOS ACQUISITION STRATEGY FOR GEOGLAM PHASE 1 

 

 

 

 

 

 

 

 

 

 

 

 

CEOS ACQUISITION STRATEGY FOR GEOGLAM  PHASE 1 
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-2 A & 2B 

-2 A & 2B 

100 m daily global coverage ï  

follow up of PROBA-V  needed 

-1 A & 1B 



GEOSS Workshop ï Beijing, February 2009 

Croplands  

mask 

Crop type  

area  
Crop type at  

parcel level 

EO 

Area 

Spatial resolution  
5km - 1km      1km - 250m             250m - 60m                60m - 10m                 10m - 1m 

 hourly images    daily images     1 to 3 images per 15 days  1 to 2 images per month  1 to 2 images per season 

 Revisiting capabilities 
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Defourny P., 2010 
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GEOSS Ag 

Satellite observation currently used for crop monitoring 



     1 km NDVI time series  

to detect anomalies in the growing season 
ÅMonitor the vegetation growth but no focus on croplands 

ÅOnly qualitative information by inter-annual comparison (anomalies) 

ÅNo crop specific assessment  

=> only general overview of the growing season condition 



Jacquemoud et al. 2009  

Crop canopy structure 
Å Leaf Area Index 

Å Leaves distribution 

Å Foliage angles 

Spectral reflectance  

observation by satellite 
 + sun angle 

 + viewing angle 

Atmospheric 

effects 
Å Pressure 

Å Water vapor 

Å Aerosols  

Leaf structure 
Å Chlorophyll a & b  

Å Water content 

From NDVI to crop biophysical variables 
Leaf Area Index (LAI or GAI)  

Calibration 

RADIATIVE TRANSFER MODEL 

SATELLITE IMAGE 

LEAF AREA INDEX MAP 

Inversion 

Duveiller et al. RSE 2011  

Ground GAI obtained from Digital Hemispherical Photography 
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High resolution GAI map 

(Duveiller et al., UCL, RSE 2011b) 



Inter-annual 

variability 

better grasped 

by crop 

specific focus 

MODIS C5 Product (MOD15) 

CYCLOPES V3.1 Product 

Can LAI time series 

detect the inter- 

annual variability 

for a given region ?  

GLOBAM (BELSPO) 

 Duveiller et al., RSE2011 

Winter wheat LAI at 250 m 



EO data assimilation provided 

ÅImproved results for 3 years 

ÅNo impact for 2 years 

ÅWorse results for 1 year 

 Better yield estimate thanks to assimilation of LAI in 

 crop growth model 

GLOBAM (BELSPO) 

Duveiller et al., AFM2012 

Yield Estimations

< 5.0 t/ha

5.0 - 5.5  t/ha

5.5 - 6.0  t/ha

6.0 - 6.5.0 t/ha

6.5 - 7.0 t/ha

7.0 - 7.5  t/ha

7.5 - 8.0 t/ha

8.0 - 8.5  t/ha

8.5 - 8.5 t/ha

9.0 - 9.5  t/ha

9.5 - 10.0 t/ha

> 10. t/ha

GLOBAM  : WOFOST model  

optimized for winter wheat using LAI derived 

from 250-m EO for 6 different years 



SPOT 4 TAKE 5  
FEB. TO MAY 2013 
 
JECAM ARGENTINA 
 
 
SPOT 5 TAKE 5 
APR. TO AUG. 2015 
 

Challenge 1: High resolution time series over large 

areas need automated method valid for various regions 

JOINT EXPERIMENT FOR CROP 
ASSESSMENT AND MONITORING 

JECAM ɀ global network of ag. 

sites to develop and test EO 
new methods much faster !!! 

Special focus 

for EO acq.by 
space agencies 

 

 

 

 

 

 

 

 

 

 

 

 

CEOS ACQUISITION STRATEGY FOR GEOGLAM  PHASE 1 
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Waldner et al. (submitted 2015) 

  JECAM ï SIGMA methods benchmarking :  

  5 partners to map cropland in 5 sites over the world 

  using 5 different methods and the same MODIS data 

CHINA 

UKRAINE ARGENTINA 

Field observations provided by each partner for validation  

RUSSIA ɀ METHODS  AGREEMENT 



  JECAM ï SIGMA methods benchmarking :  

  5 partners to map cropland in 5 sites over the world 

  using 5 different methods from the same MODIS data 

EACH METHOD HAS DIFFERENT CONTRAINTS 
Å INPUT REQUIREMENT (EO TIME SERIES) 
Å DELIVERY TIME 
Å FULLY AUTOMATED OR NOT 
Å NEED FOR TRAINING AREAS OR NOT 

=> SIMILAR METHOD ACCURACY PERFORMANCES ! 
=> MAJOR IMPACT OF THE AGRICULTURAL LANDSCAPE 
=> INFLUENCE OF THE INPUT DATA QUALITY  
 Waldner et al. (submitted 2015) 



  JECAM ï ESA Sen2Agri methods benchmarking:  

  efficient annual cropland mapping along the season 

FOR MOST OF THE 8 SITES WIDELY DISTRIBUTED AROUND THE WORLD 

6 MONTHS OF OBSERVATION TO REACH THE 

FINAL CROPLAND ACCURACY  

11/06/2013 
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  ESA Sen2Agri methods benchmarking :  

  good accuracy for 5 main crop types mapping 

FOR MOST OF THE 12 SITES WIDELY DISTRIBUTED AROUND THE WORLD 
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SUCCESSFUL DEVELOPMENT THANKS TO JECAM COLLABORATIVE NETWORK 



     EARLY AREA INDICATOR 

ESA Sen2Agri : development of toolbox to 
derive 4 products from Sentinel-2 data 

Binary map identifying  
annually cultivated 
land at 10m  updated 
every month 

Crop type map at 10m for the main 
regional crops  including 

irrigated/rainfed  discrimination 
Vegetation status map at 20m 

delivered every 10 days (NDVI, LAI, 
pheno index) 

Monthly cloud free 
surface reflectance 
composite at 10 m  

www.esa-sen2agri.org 
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2.1 Metadata 

 
2.1.1 Metadata for land cover map 2010 

 

 
 

Figure 5. Land cover map 2010 derived from ALOS-PALSAR and ALOS-AVNIR data 
 

Sen2Agri project : forthcoming plan 

Algorithm 

Development 

2014  

Prototypes of 

EO products 

2015  

Demonstration 

& Validation 

2016 

V Design : 

Å User Requirements 

Å EO product 

specification 

Å Algorithm Development  

 

Ç Processing System: 

Å Testing & validating of EO   

  prototypes (12 sites) in   

  2015 agriculture season 

Use cases: 

Å 3 national cases 

Å 5 local cases 

Å Transfer to national users 


