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CAP Monitoring Approach – Technology meets Policy 

Sen4CAP Objectives:

o Provide evidence how Sentinel derived information can support the modernization and
simplification of the CAP in the post 2020 timeframe

o Provide validated algorithms, products, workflows and best practices for agriculture
monitoring relevant for the management of the CAP

Use case demo & training
Validation & Assessment

Training

2019 ag. season – 6 NRT national demo2018 ag. season – 6 national cases  
Use cases & 

Algo
development

Bench-
marking

Valida
tion

2017 ag. season – local sites



A University rich of history through the 
centuries

Foundation in 1425

» 1502: Erasme taught in Louvain

» 1595: Mercator published his

map projection

»1933: Georges Lemaître        

proposed its « Big Bang » theory

» 1974: Christian de Duve –

Nobel Price of Medecine

Today an internationally attractive University  

+31 000 students, 6000 staff members

17 % international from 120 countries

7 locations in Belgium

2 univ. hospitals

2 experimental farms



Tradition of Excellence 

• 128th in the Times Higher Education Ranking

• 152 in the Shanghai Ranking

• 4th Worldwide amongst comprehensive French-speaking universities

• 1st French-Speaking university in Belgium

Christian de Duve Georges Lemaître

Erasmus



Tradition of Excellence 

Mercator



International Outlook

• 17% International Undergraduate and Master students

• 44% International PhD students

• 30% International teaching/research staff

• >50 Joint degree programs with an international university

¼ of UCL students

do part of their curriculum abroad



Louvain4
Nutrition

Louvain4
Ageing

Louvain4
Cities

Louvain4
Evolution

Louvain4
Education

Louvain4
Energy

Louvain4
Water

Louvain4
Space

Louvain4
Migration
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Louvain4Space

Louvain4Space
• to develop new projects from a 

multidisciplinary approach;
• to sustain our contribution to 

adress major challenges for our
societies;

Plateform at University level
More than 80 faculty members

Spatial at UCLouvain across many disciplines



UCLouvain

The Université catholique de Louvain, founded in 1425, split into two
universities : the French-speaking UCLouvain in the town of Louvain-la-Neuve
and the the Dutch-speaking KULeuven located in the Flemish city of Leuven.



Louvain-la-Neuve - a pioneer urban project designed 45  years

ago as an ecofriendly town and built from scratch in the farm fields





1777



UCLouvain – Faculty of Bioscience
Engineering



Sen4CAP hands-on training, Belgium, 22-23 January 2020

UCLouvain Earth Observation mainly in the Earth and Life Institute



GlobCover 2005 & 2009 introduced automated global LC mapping
using the full 300 m MERIS time series



Climate
Change

E U  C o p e r n i c u s  s e r v i c e ( C 3 S ) :  1 9 9 2  - 2 0 1 8
Consistent 300 m annual global LC time series

MERIS full archive 
(2003-2012)

SPOT-VGT full archive 
(1999-2014)

PROBA-V 
(2014-2015, 2016-2019)

AVHRR  
(1992-1999)

CCI time series classification chain

Annual per-pixel temporal trajectoriesBaseline
(2003-2012)

Back- and up-dating applied to all classes
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Interactive 

viewer on-line
(clic right on any pixel

for surface seasonality ) 

https://maps.elie.ucl.ac.be/CCI/viewer/



http://www.oecd.org/env/indicators-modelling-
outlooks/monitoring-land-cover-change.htm

©

FAO-Stat uptake for its
Environ. Accounting System



Climate
Change

C o n s i s t e n t  d e f o r e s t a t i o n p a t t e r n s  c a p t u r e d f r o m
1 9 9 2  t o  2 0 1 7  i n  P a r a g u a y



Climate
Change

L a n d  c o v e r c h a n g e   c a p t u r e d f r o m 1 9 9 2  t o  2 0 1 7  i n  
C h i n a



First regional LC map at 10m - Meso America LC 2017



First continental map at 20 m available for feedback 

and download from ESA since Sept. 2018

http://2016africalandcover20m.esrin.esa.int/
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http://www.observatoire-comifac.net
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Habitat for batsReproduction Food

Biotope
e.g. oak forest

Biotope
Edge shrubs

Ecotope
100% open

Ecotope
90% tree

Ecotope
80% tree cover

Nature is complex

UCLouvain in charge of terrestrial habitat characterisation
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VHR Land cover not enough for ecological habitat

Overall Accuray : 93%
2-m pixels from 25 cm orthophotos

(Radoux et al., 2019)
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Context and association are essential=> ecotope
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Sentinel-2 and Landsat-8 enabling 
➢ crop specific monitoring at parcel level
➢ crop type area indicator at national scale
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How to handle such a huge amount of EO data in NRT for agriculture ?

❑ Food monitoring is a very sensitive issue for national security / sovereignty
=>governemental willingness to master the information process

❑ Crop-specific monitoring can have major impacts on the international markets
=>timeliness makes the information value

❑ Big volume of EO imagery need to be processed continuously to an 
appropriate level (Level 4) still to be turned into relevant information:

 How to streamline data flow from observation to information ?

Country (in TB) S1 SLC S2 L1C L8 L1T S1 L2A S2 L2A L8 L2A
Italy 25,43 1,78 1,43 17,57 5,12 0,93

28 TB 23 TB

S-2A & -2B (July-Sept 2018)
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Sen2-Agri: from an ESA project to an open source system
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Sen2Agri system : an open source system demonstrated
at full scale in NRT or off-line,  running localy or in the cloud

Documented and downloadable at 
www.esa-sen2agri.org/resources/software/

Cropland mask at 10m  
updated every month

Crop type map at 10 m 
for the main regional 
crops

Vegetation status map 
at 10 m delivered every 
week (NDVI, LAI, fCover, fAPAR)

Monthly cloud free 
surface reflectance 
composite at 10-20 m



Sen4CAP hands-on training, Belgium, 22-23 January 2020

Sen2-Agri system download

TOP 10 DOWNLOADS

UNITED STATES: 50

GERMANY: 49

ITALY: 46

FRANCE: 31

SOUTH AFRICA 25

INDIA: 20

IRAN: 19

SPAIN: 18

UK: 18

INDONESIA: 16
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Free, open and long term

data policy (US, EU,…)

Radarsat CM

Sen2-Agri put some pieces of the EO and IT (r)evolutions together

Server farms with full EO data archives

Exploitation at low/no cost

Landsat-8

Landsat-9

Open source 

processing

tools using

ML and AI algo.

Landsat-9

WFP surveys

Mobile internet for many

EO ag. basic products => field level

1. Cropland mapping
2. Crop type mapping
3. Biophys. var. (fCover, LAI,fAPAR)

4. Crop condition monitoring

Meteo-EO-stat model => regional
5.    Regional yield stimate/forecast
6.    Nat./reg. production estimate

Global network with cross site experim.

Coordination for EO systems

redundancy & harmonization
Best practices & standards

Improved

Meteo Data

(e.g. GPM, 

ERAS,…)

Agromet & models

http://www.jecam.org/


Sen4CAP hands-on training, Belgium, 22-23 January 2020

Global network of 34 voluntary JECAM sites 

long-term network of widely distributed sites collecting each year different EO time series
and corresponding in situ data on a voluntary basis to embrace the global diversity of 
croppings systems => building guidelines and best practices

Network

jecam.org

http://www.jecam.org/


Sen4CAP hands-on training, Belgium, 22-23 January 2020
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Plateform web
BELCAM

Chercheurs/Producteurs d’informations

Utilisateurs

AgriculteursCentres Pilotes Centres Techniques

Produits

Mises à jour 
régulières

Validation 
scientifique

Données de 
terrains

Feedback

Expertises

Images satellites Campagnes de terrain

- Belgian Collaborative Agriculture Monitoring
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Yield estimate at parcel level
for 3 crops over Belgium

(tonnes/ha)
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sen4stat



37

App for Android /IPad 

http://cci.esa.int/
content/tablet-app

http://cci.esa.int/content/tablet-app
file:///C:/Users/pdefourny/Documents/2018/Training/LBIRE1230_IngBiosphère/cci_sealevels.mov

