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Előadó
Bemutató megjegyzései
For meteo:ESA develops new satellite missions, and procures recurrent satellites on behalf of Eumetsat. Eumetsat operates.Meteosat Third Generation (MTG) and MetOp Second Generation under development, launch in next decadeCopernicus will come back to in a secondScience Missions developed and operated by ESA. Will talk about the most relevant for agriculture and drought
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 Copernicus - European space flagship programme, led by the EU

 ESA is responsible for space component, Sentinel development, operation 
of some Sentinels, data buy from other partners, system evolution

 Sentinels – most comprehensive EO system world-wide for
environmental monitoring  

 Free and open data policy

 Ensured continuity 2030+

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

Copernicus: A New Generation of Data Sources
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Sentinel-1

Copernicus radar imaging mission for ocean, land, emergency 

• Mission based on 2 identical satellite units (S1A & S1B) 
• C-band Radar instrument
• 6-day repeat cycle at Equator (1 satellite = 12 days)
• Instrument operations based on a predefined observation scenario

Előadó
Bemutató megjegyzései
In exceptional cases only, emergency observation requests may alter the pre-defined observation scenario, possibly requiring use of the Stripmap (SM) mode.
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Sentinel-1: Rice Monitoring
Monitoring of Crop Stages

The Mekong Delta, Vietnam
300 km x 300 km, 20 m resolution

Contains Copernicus data (2016)

Winter-Spring Rice 2015/16
• March 2016: 1.4 Million ha rice 
• March 2015: 1.7 Million ha rice
• 16.5% loss in rice area due to 
drought and salt water intrusion 
caused by El Nino
• 976.000 people affected, 67 Mil. $ 
estimated damage

• Based on unprecedented S1 
timeseries
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Zooming in on Soil Moisture (SMAP+Sentinel-1)

Copyright: VanderSat

Előadó
Bemutató megjegyzései
Soil moisture from S1 not straight forward …This shows that by combining measurements of soil moisture from different sensors, the spatial resolution is increased from 25 km x 25 km to 100 m x 100 m. In this case, data from SMAP and Sentinel-1 were used to create the high-resolution map of soil moisture around the Nile Delta in Egypt on 12 May 2016.
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Land and coastal zones are in focus, 
emphasis is on vegetation
Global & systematic observations with 
unprecedented swath width & spectral 
richness
5 days revisit at equator

Long term data distribution and 
archiving beyond 2030
Best radiometric, geometric and spectral 
performance in its category

GAME CHANGER: SENTINEL-2

SPOT-5 117 km
Landsat-8 180 km
Sentinel-2 290 km

Spatial resolution: 10m / 20m (60 
m for atmosphere calibration)
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EARLY AREA INDICATOR

Sentinel-2 for Agriculture
Towards exploitation of Sentinel-2 for local to global 
agricultural monitoring - contribution to GEOGLAM 

Key UsersProject 

Előadó
Bemutató megjegyzései
Preparation for national to regional agricultural monitoring based on Sentinel-2R&D for full exploitation of temporal & spatial resolution of S2User & Partners15+ committed key users: national institutions, experts, internat. organization6 JECAM sites: Belgium, South Africa, Ukraine, China, Argentina, Paraguay +?DUE project, 1.5 M€  in support for the GEOGLAM initiative which is responding to the G20 declaration 2011 in Cannes: We commit to improve market information and transparency in order to make international markets for agricultural commodities more effective. To that end, we launched:1. The "Agricultural Market Information System" (AMIS) in Rome on September 15, 2011, to improve information on markets ...; 2. The "Global Agricultural Geo-monitoring Initiative" (GEOGLAM) in Geneva on September 22-23, 2011. This initiative will coordinate satellite monitoring observation systems in different regions of the world in order to enhance crop production projections and weather forecasting data. 
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Algorithm Benchmarking  
for global product development

FRANCE MOROCCOMARICOPA (USA) ARGENTINASOUTH AFRICA

12 test sites, relying on JECAM 
network, spread over the world, 
which represent more than 17 
major crop types*
*Results published in peer-reviewed journal 

Előadó
Bemutató megjegyzései
The benchmarking is implemented as follows:1) For each product, a minimum of 5 concurrent algorithms are selected basing upon literature review and a preliminary exploratory phase carried out to identify the most interesting ones out of all possibilities offered by the state of the art;2) These 5 algorithms are run on a Test Data Set including both Earth observation and in-situ data and covering 12 JECAM sites spread over the world, whichrepresent more than 17 major crop types;3) The products are validated and inter-compared using concrete and measurable criteria agreed before the assessment ;4) The best algorithm according to these predefined criteria is selected to guide the design of the future Sen2-Agri system
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Monitoring period

System operation for crop mask

EoSSoS 6MSoS

Before the start of 
the monitoring period

EO data providers

Operators

Dynamic Crop mask
Open-source processing system

Automatic EO data download
Manual in situ data upload

System initialization
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Monitoring period

System operation for crop mask

EoSSoS

Automatic EO data download
Manual in situ data upload

SoS

Before the start of 
the monitoring period

System initialization

EO data providers

Operators

6M 7M EoS8M

Dynamic Crop mask
Open-source processing system
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Demonstration & Transfer Local to National
Demonstrate products and system using Sentinel-2 over :

• 3 countries: Ukraine, South Africa, Mali
• 5 local cases (290*290 km)
• Engagement of mandated national/local authorithies (national Agricultural 
ministries, WFP,CGIAR) 
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Sentinel-2 cloud free composite (10 meters)
Ukraine, July 2016

Contains modified Copernicus Sentinel data [2016], 
credit Sen2-Agri project

Előadó
Bemutató megjegyzései
50 days composite with MACCS, only S2
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S2 & L8 cloud free composite – improved coverage

S2 & L8 composite

Contains modified Copernicus Sentinel data [2016], 
credit Sen2-Agri project

Cloud mask
Water mask

Előadó
Bemutató megjegyzései
More information: http://www.cesbio.ups-tlse.fr/multitemp/ Odessa, Ukraine 
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Ukraine – 2016 Crop Mask

• National Coverage: 603.500 km2

• Field Scale: 10 meter resolution
• Overall Accuracy: 96% Non-Cropland 

Cropland 

Contains modified Copernicus Sentinel data [2016], 
credit Sen2-Agri project

Előadó
Bemutató megjegyzései
Preliminary results show 96% overall accuracy based on field data, collected by Ukrainian partners 
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National Crop mask and type mapping at field scale
Ukraine 2016

Contains modified Copernicus Sentinel data [2016], credit Sen2-Agri project
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Crop Status Monitoring over the Season
Ukraine 2016

Contains modified Copernicus 
Sentinel data [2016], 
credit Sen2-Agri project

18 Feb. 16

18 Apr. 16

28 Apr. 16

17 Jun. 16

17 Jul. 16

8 Sept. 16

Leaf Area Index
values
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Mali: Food Insecure Country 
national statistics, crop damage

November 2016
5/10/2016-25/11/2016

Előadó
Bemutató megjegyzései
50 days composite S2&L8
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Mali: Crop Mask over Smallholder Farming
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Growth Monitoring of Cotton 

17/07/2016

26/08/2016

05/09/2016

05/10/2016

25/10/2016

15/11/2016

0
1
2
3
4

Koutiala

Előadó
Bemutató megjegyzései
LAI masked by crop type – here cotton, one of the biggest cash crops of Mali
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Czech-Agri: National Demonstration

 h

March 2015
June 2015

September 2015

Landsat & Sentinel-2 time series

Sentinel-1 time series

Land Parcel Identification System
(2300 parcels for calibration & validation 

National crop type map

Előadó
Bemutató megjegyzései
S2/L8 & S1Czech-Agri Objectives: Demonstrate potential of S1 & S2 data for national scale agriculture mapping & monitoringR&D preparation for Copernicus agriculture products* – combination of Sentinels and large in-situ data set (LPIS)Czech-Agri Implementation:Collaboration with EC/JRC and Czech State Agricultural Intervention Fund (SZIF)Involvement of DG-Agri and DG-Grow*Concept note: Towards Future Copernicus Service Components in support of Agriculture
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First Image of Sentinel-2B: Brindisi, Italy

Előadó
Bemutató megjegyzései
15 March 2017
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SENTINEL-3 MISSION OVERVIEW

Optical Mission Payload
providing
 Sea and land color data,

through OLCI (Ocean and
Land Color Instrument)

 Sea and land surface
temperature, through the
SLSTR (Sea and Land
Surface Temperature
Radiometer)

• Operational mission in high-inclination, low Earth orbit
• Full performance achieved with 2 satellites in orbit (S-3A,-3B)

In addition, the payload design will allow
 Data continuity of the Vegetation instrument

(on SPOT4/5),
 Enhanced fire monitoring capabilities, river

and lake height, atmospheric products

Topography Mission Payload
providing
 Sea surface topography data
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NEW FEATURES - optical payload

 100% overlap between SLSTR and OLCI
 Increased number of bands
 Broader swath
 Optical payload < 2 days global

coverage (with 2 Satellites)
 Increased spatial resolution:

 OLCI: 300m for land and ocean
 SLSTR: 500m for VIS-SWIR, 1km for IR-Fire

 Mitigation of sun glint by tilting cameras
12.5 deg in westerly direction

 Near-Real Time (< 3 hr) availability of L2
core products

1400 km SLSTR (nadir)
740 km SLSTR 
(oblique)1270 km OLCI

SRAL (>2 km) and 
MWR (20 km) nadir
track

Instrument Swath
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Sentinel-3: core data products
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Sentinel-3 Status
 S-3A in ramp-up phase
 All instruments switched on and working well
 Official data release

– OLCI Level 1 NRT: 20 October 2016
– SLSTR Level 1 NRT: 17 November 2016
– OLCI Level 1 NTC: 14 December 2016
– SLSTR Level 1 NTC: 19 January 2017
– OLCI L2 and SLSTR L2: spring 2017.
– SYN/VGP: Q2/ 2017

 Product evolution 
‒ Land product harmonisation/synergy (Proba-V, S3, S2)
‒ Improvements to vegetation products
‒ Snow cover: SEOM project 

 Data access in operations
‒ L1/L2 LAND: ESA through the Sentinel Data Hub,

Copernicus Services Hub, Collab Hub etc
‒ L1/L2 MARINE: EUMETSAT’s Earth Observation

Portal (EUMETSAT’s ODA, Data Centre, EUMETCast)

 Sentinel-3B launch planned for end 2017
Weekly mission status on
https://sentinel.esa.int/web/sentinel
/missions/sentinel-3/mission-status

Előadó
Bemutató megjegyzései
Change Detection Map (CDM) Level 2B ProductLeaf Area Index (LAI) Level 2B Product Fraction of Vegetation Cover (fCover) Level 2B Product Leaf Chlorophyll Content (Cab) Level 2B ProductLeaf Water Content (Cw) Level 2B ProductSnow Cover (SC) Level 2B Product Burn Scars (BS) Level 2B Product Fuel Load (FL) Level 2B ProductStructural Fire Index (SFRI) Level 2B Product Crown Density (CD) Level 2B Product Forest Age (FA) Level 2B ProductSpecification of Flood Monitoring (FRM) Level 2B ProductLand Cover (LC) Level 2B Product
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Sentinel Data Hubs – Latest Configuration

Statistics: 7 February 201

Előadó
Bemutató megjegyzései
Upd – status> done
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https://scihub.copernicus.eu/

Sentinel Open (Scientific) Hub
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Copernicus: A Success Story

status as of
17 March 2017



Slide  38

Copernicus: User Uptake
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It is assumed that the following Sentinels are confirmed as a result of the user 
consultation process and following a gap analysis :

• Sentinel-7: a anthropogenic CO2 monitoring mission

• Sentinel-8: a Thermal Infrared Imager (companion to Sentinel-2 C/D) 

• Sentinel-9: components:

S-9 ICE:  Enhanced Ice and Snow Continuity mission

S-9 HEO: Polar Weather Payload on a Highly Elliptical Orbit

• Sentinel-10: a Hyper-spectral mission

Sentinel Expansion
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Science missions: Earth Explorers
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Credit: USDA FAS

Using SMOS soil moisture for food security

Credit: USDA FAS, Soil moisture in southern Africa in mid-April 2014. 

SMOS data used to predict drought and improve
crop yield by US Department of Agriculture, Crop
Explorer website:
http://www.pecad.fas.usda.gov/cropexplorer/

© CESBIO

Előadó
Bemutató megjegyzései
SMOS provides two data products relevant for agricultural applicationsSurface soil moistureVegetation optical depthSMOS surface soil moisture (5 cm under surface) provides the input to derive root-zone soil moisture (1-2m under surface), using soil and statistical models and providing information on the plant available waterRoot-zone soil moisture provides the input for the drought index, an important monitoring prediction tool for plant available water.  Blight = Mehltau/Läuse/PesthauchFAS = Foreign Agricultural ServiceSMOS data used to predict corn yield by USDAVarying meteorological/hydrological conditions influence the corn yield USDA uses SMOS data in their prediction of soil moisture available in the growing seasons to plants as seen here in mid-April 2014 in Africa. LEFT: only rain gauge data, RIGHT: including SMOS data  adding significant information for plant growth and food production
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SMOS: Soil Moisture processed in two ways

Előadó
Bemutató megjegyzései
The image on the left was produced from SMOS brightness temperature measurements that are available within three hours of measuring and processed in less than a second using a new ‘neural network’. The image on the right was processed in the usual way, taking several hours. The quality of both datasets is the same. However, the spatial coverage of the fast neural-network product is slightly lower because fewer SMOS measurements are used at the edges of the swath.
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• 7th Earth Explorer: Biomass
• Biomass estimates based on global 

interferometric and polarimetric

P-Band Radar observations

• 8th Earth Explorer: FLEX
• global maps of vegetation fluorescence, 

which can be converted into an indicator of 

photosynthetic activity

Further Earth Explorer Missions

Előadó
Bemutató megjegyzései
BIOMASS has the potential to evolve into an operational system. The launch of the mission is foreseen for 2020.Reopening of phase B1 to account for subscription levelsFLEX To fly in tandem with one of the Sentinel-3 satellitesImage in lower left corner shows fluorescence from different types of vegetation. It was captured by a novel airborne sensor called Hyplant to support the development of ESA’s candidate Earth Explorer FLEX mission. The highest fluorescence values (bright yellow–green) were found in sugar beet. These results show how the FLEX satellite mission could provide global maps of vegetation fluorescence, which can be used to retrieve the actual photosynthetic activity. In turn, this would not only improve our understanding of the amount of carbon stored in plants and their role in the carbon and water cycles, but could potentially also be important for helping to optimise agricultural productivity (FZ Jülich)
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Photo-
synthesis

FLuorescence EXplorer FLEX

Scientific Objectives:
 FLEX will quantify actual photosynthetic activity of terrestrial ecosystems
 FLEX will provide physiological indicators for vegetation health status
 by direct measurements of vegetation fluorescence at relevant spatial scales

Key Mission Characteristics:
 Safe formation flying with Sentinel-3 
 Launch in 2022
 Single imaging spectrometer

• Swath of ~ 150 km 
• Pixel size of 0.3 x 0.3 km2

Photosynthesis dynamically adapts to
environmental stress

Could potentially help farmers detect 
disease, droughts and other problems 
before crops are heavily impacted

Photosynthesis is the central metabolic 
process that determines plant productivity

Előadó
Bemutató megjegyzései
Main message:Mission objective formulated by science community with the associate required accuracy which then translates in to technical concept (next slide) 
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Thematic 
Exploitation 
Platform 

Food 
Security
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Food Security Thematical Exploitation Platform 

The innovative virtual platform builds on 
existing infrastructure and aims at 
simplifying the extraction of information 
from Earth Observation data for the 
advancement of data-intensive services in 
the food security sector mainly in Europe 
and Africa

Food Security TEP Backbone

Food Security TEP Frontend

Farmers
Industry
Agencies

Federation
of Platforms

Essential Mobile Customized

“Bringing the people to the data” 

Előadó
Bemutató megjegyzései
Essential?
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Exploitation platforms

EO data
In-situ data

EO
software

ICT
resources

An innovative operations concept: users access a work 
environment containing the data and resources required, as 
opposed to downloading and replicating the data ‘at home’ 

 An R&D scenario for data intensive exploration gradually 
complementing the traditional operations concept for the 
ground segment

Community platform: 

A virtual, open and collaborative environment 

bringing together: 
• data access (EO and other)
• computing resources and hosted processing
• collaborative tools (processing, data mining, user tools, …)
• application shops and market place functionalities
• communication tools (social network) & documentation
• accounting tools to manage resource utilisation

Food Security Platform - Concept
“Bringing the User to the Data” and 

“Connecting the Users”
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 R&D communities: Agriculture, Aquaculture, Fisheries, EO applications
 Food producers: Farmers and cooperatives, aquaculture industry, fisheries, agro-industry
 Service providers and facilitators: Consultants, extension services, EO value-adding industry
 Policy and financing:  EC, ministries, development agencies, development banks, insurance

International cooperation: EC, GEOGLAM/JECAM, FAO, IFAD, WFP, …

Food Security Platform – Scope  
Crop monitoring, yield forecasting, livestock management

Monitoring of land use and agricultural soils status
Support to sustainable fisheries & aquaculture production

Support to capacity building 

• Interoperable with existing Food Security info systems and services

• Integrating EO (Sentinels 1-2-3, Proba-V, Landsat, SMOS, …), in-situ, 
administrative and other data, as well as models



Slide  50

FS- TEP Structure

FS-TEP Backbone

FS-TEP GUI

FS-TEP PaaS & SaaS

DaaS & IaaS
CloudFerro or Code-DE

SaaS
F-TEP

EO4Food 
user 

comm.

PaaS & 
InaaS

Proba-
V MEP

FS-TEP Mobile – InaaS

FS-TEP Customised – InaaS

FS-TEP Basic – Paas & SaaS

InaaS
other 

activities

restricted data and services, commercial

free, easy, but limited

free, for advanced users (Science)

FS-TEP InaaS
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PARTNERSHIP FOR GROWTH & SUSTAINABILITY
• Bringing together diversity of actors (farmers and cooperatives associations, main 

international food security organisations, other UN, NGOs, scientists, insurance, 

development aid, agro-industry, App developers, commercial service providers, 

international initiatives)

• Improved understanding of challenges of actors in food security

• Improved understanding of EO potential to support Food Security

• Defining user needs

incl. cap. build.

• Lessons learnt

• Preparing activities

User consultation Workshop 11-12 April 2016 in ESRIN
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