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USE OF COPERNICUS SENTINELS 
FOR AGRICULTURAL MONITORING

Simon Jutz, Head of Copernicus Space Office, ESA
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 Copernicus provides the necessary data for operational 
monitoring of the environment and for civil security:

 In-situ Component
 Space component
 Service component

 Copernicus is led by the European Union;  ESA coordinates the Space 
Component

 Long term Commitment

 Free and open data policy

Sent-1A/B Sent-2A/B Sent-3A/B Sent-5/5P Sent-6A/BSent-4A/B

The Copernicus Programme



WHEN SPACE MEETS AGRICULTURE | 14-15 November, Matera

Sentinel 1 (A/B/C/D) – SAR imaging
All weather, day/night applications, interferometry

Sentinel 2 (A/B/C/D) – Multispectral imaging
Land applications: urban, forest, agriculture,.. 
Continuity of Landsat, SPOT

Sentinel 3 (A/B/C/D) – Ocean and global land monitoring
Wide-swath ocean colour, vegetation, sea/land 
surface temperature, altimetry

Sentinel 4 – Geostationary atmospheric
Atmospheric composition monitoring, trans-
boundary pollution; instrument embarked on MTG-S satellites

Sentinel 5 (A/B/C) and Precursor – Low-orbit atmospheric
Atmospheric composition monitoring; instrument embarked on 
MetOp-SG A satellites.

Sentinel 6 - Jason CS (A/B)
Altimetry reference mission

Copernicus dedicated missions: Sentinels
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Copernicus Constellation Deployment Schedule
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Sentinels Data Access Current Configuration

Statistics: 30 September 2016



Sentinels Data Access Statistics – Open Hub

https://scihub.copernicus.eu 
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 ESA Sentinel Data Policy (Sep 2013) and EU Delegated Act on Copernicus Data and 
Information Policy (Dec 2013)

 Main principles of Sentinel data policy:

 Open access to Sentinel data by anybody and for any use

 Free of charge data licenses

 Restrictions possible due to technical limitations or for security reasons

Sentinel Data Policy =

FULL, FREE, OPEN access

Copernicus Data Policy
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2014 & 2016 

Sentinel 1 – SAR imaging
All weather, day/night application e.g. crop type, floods, water bodies

2015 & 2017 

Sentinel 2 – Multi-spectral imaging
Land applications: urban, forest, crop status & type
Continuity of Landsat, SPOT

Sentinel 3 – Ocean & global land monitoring
Wide-swath ocean color, global vegetation, evapotranspiration, land/sea surface 
temperature, altimetry

Long-term Continuity & Access to Earth Observation data

* Joint EU/ESA Data Policy Principles adopted by ESA member states in Sep ‘09, EU announced in Nov. 2013

2016 & 2017 

(*)

Sentinels – for Agriculture
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Sentinels watching over Agriculture
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Agricultural Practices / Cropping Systems: Derived cropland products (i.e., field size, 
number of cropping cycles per season, diversity 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 summarises the satellite observations required to support the generation of the target 
products defined in Section 3.1. This includes the required spatial resolution, 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. 

Additional notes on Table 3: 

- ‘X’ indicates data required for all field sizes 

- Data should be made available near-real time, particularly for within season assessments; 

- Spatial resolution requirements are generated relative to field size; this is preliminary 
and could be refined/improved with 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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Sentinels and Agriculture: GEOGLAM
Primary missions for all Targets Products



Sentinel-1 & -2 crop type mapping 
National crop mapping at field scale



VH : April 2016 VH : July 2016 VH : September 2016

VV : April 2016 VV : July 2016 VV : September 2016

Sentinel-1 
Multi-temporal composites (800 GB) 



Jan16-Mar16, Apr16-Jun16, Jul16-Sep16

Sentinel-2 & Landsat-7/8 
Multi-temporal composites (1.65 TB)



FEEDBACKS from   
the CZECH User Forum

Lucie ŠAVELKOVÁ

SIDE EVENT

„Towards Future Copernicus Services 
Components for Agriculture“

11th May 2016



National Paying Agency Survey: 
Interest in Sentinel data

50th Panta Rhei Conference
(Riga, 5th-7th October 2016) WHEN SPACE MEETS AGRICULTURE | 14-15 November, Matera



EARLY AREA INDICATOR

Sentinel-2 for Agriculture

Towards exploitation of Sentinel-2 for local to global agricultural 

monitoring - contribution to GEOGLAM 
Project Key Users



Sentinel-2: 10 m cloud free composite (July 2016)



Sentinel-2: Crop mask & type mapping Ukraine 2016



18 Feb. 16

18 Apr. 16

28 Apr. 16

17 Jun. 16

17 Jul. 16

8 Sept. 16

Sentinel-2: Crop status monitoring Ukraine 2016

Leaf Area Index
values

Requires dedicated spectral bands & dense cloud-free time series



Sentinels for Agriculture: Benefits & Next Steps

Benefits: Operational, Open & Sustainable
Crop dynamics: Frequent and free coverage (5 days globally)

Crop mapping: at field scale in complex landscapes (10 m resolution)

Crop status: Improved spectral bands for crop health and growth

Crop Forecasting: Long term perspective to build multi-year archive

Operational Crop Monitoring: Systematic and global coverage

Following Steps:
Assessment of early & timely crop detection 
during the 2016 season (March, June, September)
Demonstration of cloud based computing for 
national applications
Concept Note (JRC) “Towards Future Copernicus
Services Components in support to Agriculture?”

Joint Research Centre 
Institute for Environment 
and sustainability  
H04 - MARS Unit  

 

 

 

 

Doc V3.3-  5 April 2016 

Ref: http://ies-intranet.jrc.it/h04/apps/Chrono/21649.doc 

 

Concept note 

Towards Future Copernicus Service Components in support to Agriculture? 

 

This concept note has been prepared at the request of the Copernicus Unit of DG GROW by the Joint 

Research Centre of the European Commission (JRC –MARS Unit).  

Its purpose is to raise the awareness on the huge potential and opportunities arising from the Copernicus 

program in the agricultural monitoring and management domains. The present document will help to 

initiate a joined reflection amongst the different Copernicus stakeholders to explore the best road map(s) 

for the definition and deployment of new agriculture products, some of which could be implemented, in 

the medium term, within the Copernicus Land Service.  

The concept note sets out several dedicated “Agriculture & Food Security” Copernicus products and how 

these could be developed and implemented in the coming years. A key challenge in this application 

domain is to accelerate the take up by operational applications serving both public information needs and 

private agri-business downstream services. We propose to distinguish between pre-operational R&D, 

demonstration (outside the direct Copernicus program scope, but relevant for accompanying lines of 

action) and an operational phase (within the Copernicus scope) in terms of possible activities, key 

stakeholder involvement at local, regional, Pan-European and global levels.  

 

The document is structured in three parts:  

 Chapter 1 describes the overall context and the rationale making Copernicus agriculture products 

highly relevant with the arrival of Sentinel 1 and Sentinel 2 sensors;  

 Chapter 2 provides an overview of some of the main agricultural EO use cases which are identified 

at different levels, in Europe and globally; 

 Chapter 3 describes what could be the future road map(s), including some initial building blocks. 

 

1. Context and rationale 

1.1. Context 

The introduction of Sentinel-1 and Sentinel-2 high resolution image time series (i.e. with 10-20 m spatial 

resolution) will facilitate a significant “scale-step” in the use of Earth Observation (EO) data in agricultural 

mapping and monitoring applications. Furthermore, Sentinel-3, which was successfully launched on 22 

February 2016, will significantly enhance global agricultural monitoring capacities in the medium 

resolution range (300 m spatial resolution).  

This expectation is based on three major aspects of the Copernicus program, each of which contrasts 

markedly with previous EO scenarios:  

Ref. Ares(2016)1613477 - 05/04/2016
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MANY THANKS!

ESA Copernicus website 
http://www.esa.int/copernicus

EC Copernicus website 
http://copernicus.eu

Simon.Jutz@esa.int

http://www.esa.int/copernicus
http://copernicus.eu

