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• Who are the trainers?

→ Simone Sala

→ Sjaak Wolfert

→ Felix Rembold

• Who are the participants?

• 21 participants from Delegations different geographic areas, 3 INTPA F3 and F5, 1 JRC

• Practical information: post your questions in the chatbox

Welcome to the participants!
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1. Key Earth Observation technologies and recent applications in agriculture 

and food security policy support

2. Key portals to access relevant data and information 

3. Earth Observation based services for farmers: from pioneering projects to 

applications

4. Feedback on recent EO use cases from two EU Delegations (Uganda and 

Ivory Coast)

Agenda of the course



Icebreaker
Quiz: how many satellites are there?

5 min



Key Earth Observation technologies and 
recent applications in agriculture and food 
security policy support
Digitalisation for Agriculture 



• What is Earth Observation?

• Main technologies

• How can it support agriculture and development policies?

• examples related to:

• Land 

• Water

• Food Security

• Risk Management

• Challenges and conclusions

Main contents



• EO in practice means digital photography from space

• Some aspects are the same as with digital cameras used every day

• Others are different (distance, spatial resolution, different channels, 

atmospheric effects…)

• Satellite imagery provides objective evidence for monitoring changes on the 

earth surface which are relevant for different uses

• With the Corona pandemic information based on EO has become even more 

relevant than before because monitoring on the ground is restricted

What is Earth Observation?
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Main technologies
Radar (active) Optical (passive)

• More complex to process

• Less sensitive to atmospheric effects

• Lower availability

• More immediate use

• More sensitive to atmospheric effects

• Many different products available



• Trade-off between resolution 

and:

• Spatial coverage

• Temporal frequency 

• In general very high resolution 

(>10m) has a price

• Higher resolution means also 

more data -> need for cloud 

computing

Spatial resolution



Vegetation reflectance basics

• Leaves: Chlorophyll strongly absorbs radiation in the red and blue 
wavelengths but reflects green wavelengths. 

• Leaves appear "greenest" in the summer, when chlorophyll content is 
at its maximum. 

• In autumn, there is less chlorophyll in the leaves, so there is less 
absorption and proportionately more reflection of the red 
wavelengths, making the leaves appear red or yellow .

• The internal structure of healthy leaves act as excellent diffuse 
reflectors of near-infrared wavelengths. 

Vegetation indices (like the NDVI) 

are band operations that optimize

the analysis of the vegetation

signal

More info: Canada Natural resources

remose sensing tutorial

https://www.nrcan.gc.ca/maps-tools-publications/satellite-imagery-air-photos/tutorial-fundamentals-remote-sensing/9309
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The Integrated Administration and Control System’s 
(IACS) digital evolution

Farm sensors
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How can it support agriculture and FS policies?

EO can:

Provide near real time 

evidence and contribute

to baseline information 

for many indicators

Support change

monitoring (Land use and 

land use change, GHG 

emissions, water 

availability and quality, 

land degradation…) 

Feed into models that

help predicting indicators



Resolution Revisit Application Limits

low
300 m – 1 km

Daily Global crop production trends, drought 
monitoring, pastoral biomass productivity

Not crop specific, difficult to separate area and 
phenology

high
10-30 m

Weekly Crop area, crop type, phenology, crop 
diversity/rotation, land use change

Free and open
Requires massive data processing

(Sentinel2 = 1.7Tb daily)

very high
0.5-5 m

On demand Area measurement, detailed measures, precision 
farming, impact assessment

Costly, on sample basis
only

Aerial photos
5 – 50 cm

On demand Land tenure, cadastral applications High costs

EO applications for agricultural monitoring
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Major opportunities!

Applications in relation to spatial resolution 
and temporal frequency 



New opportunities in the 10/20m resolution 
domain

• Free and open data of COPERNICUS (Sentinel sensors), 3- 10 days revisit capacity, 10 m spatial

resolution range, since 2015

• Towards global crop mapping, area and yield at high resolution – requires big data approach!

Copernicus Sentinel 1A 
Time composite VV @ 30 m resolution (Oct 23, Dec 10, Jan 15)

Agricultural expansion in 
Afar, (Ethiopia )

Big Data

AnalyticsCopernicus

Sentinels

Global Crop 

Mapping

Potatoe fieds in 
Noordoostpolder (NL)

Copernicus Sentinel 1A 
Time composite VV @ 30 m resolution

18-16-4 April 2015 -superpose to  IACS 
land parcel system 



Copernicus

C O P E R N I C U S  I N  B R I E F

• Copernicus, the Earth Observation flagship programme of the 

European Union:

• Monitors the Earth, its environment and ecosystems

• Prepares for crises, security risks and natural or man-made disasters

• Contributes to the EU’s role as a global "soft" power

• Adopts a full, free and open data policy

• Is a tool for economic development and a driver for the digital 

economy

19

COPERNICUS aims at developing operational services, following the example of 
meteorology, but for other domains such as:

• emergency management 
• air quality monitoring 
• land monitoring
• ocean & sea ice monitoring etc …



• Agriculture and Food Security 

• Land administration

• Land register / land tenure support in combination with GALILEO GPS

• Rural development, Land planning (land cover/use maps)

• Surface water monitornig, irrigation

• Land degradation / Soil erosion

• Drought monitoring, early warning

• Crop mapping, crop development monitoring and yield forecast

• Risk management

• Land grabbing monitoring

Services supported by COPERNICUS

• objective supporting evidence

• baseline data

• seasonal monitoring/early warning

• project progress and impact monitoring

• institutional capacity building

• ...



Land: the importance of the spatial dimension

• There is a strong spatial dimension in land governance and land adminstration/management 
systems need a spatial framework to operate

• EO potential mainly to improve baseline information, land use change monitoring, mapping, 
evidence for conflict resolution etc… This applies for example to VGGT support projects, 
land grabbing, LAND MATRIX



Water: quality and quantity 



GEOGLAM crop monitor

Anomaly hotspots of Agricultural 

production (ASAP)

Food security: early warning

Inform food security assessments, IPC (Integrated Phase classification) and Cadre Harmonisé, 

Global Network against food crises 



Sentinel 2 April 2018

Sentinel 2 April 2017

Al Qamishili Hassakeh Governorate,

Syria

Syria 
Crop area 
reduction
2017 -
2018



26

Drought risk management systems (early warning 
component)

• About 74% of the contingency funds disbursed (ca. 8 Mio. 

Euro) in 2016/2017 was used to mitigate against drought 

effects on livestock assets

• The pastoralists interviewed felt that the 2016/2017 

drought was managed better than any other previous 

drought. 

• The 2016/2017 drought was more severe in terms of rain 

scarcity (four failed or below normal rain seasons). But 

basically no livestock losses (as opposed to 2009 and 

2011)

NATIONAL DROUGHT MANAGEMENT AUTHORITY (NDMA)



Challenges

• Data quality, calibration and validation with field data

• Relevance, provide right evidence for policy needs

• Capacity and infrastructure in developing countries

• Knowledge concentration (space industry, big data, artificial 

intelligence…)

• Intellectual property, copyrights, data access



Word cloud
Name 3 agriculture and food security challenges where EO can help your 

work

10 min



Key portals to access relevant 
data and information for 
agriculture and food security 
policy

Digitalisation for Agriculture Training



• What data do I need?

• Earth observation data, processing services, information products

• Data access portals

• Data processing service portals

• Information and knowledge platforms

Main contents



• EO data portals give access to satellite imagery (and in situ data)

• Give access to the original data that need to be processed

• Cloud computing platforms allow satellite data processing 

• Make available computing space, host the EO data centrally, designed for big data 

approach

• EO derived information portals make available derived info for specific 

uses

• Make available information and specific products to the end users (with limited EO 

processing background)

What data/information/services do I need?



COMPONENTS





Access to data

• Data portals provide access to data that can be downloaded manually or 

automatically

• User needs to identify imagery for his geographic area and time of interest

• Check quality criteria, eg. Cloud cover

• In some cases (commercial data) the user can do tasking (book satellite to 

record imagery for a certain area at a certain date)



Earth explorer http://earthexplorer.usgs.gov/

Access to data



Cloud Computing –
Scalability & Reduced Bandwidth

• g

Access to data



Access to data https://scihub.copernicus.eu/



• Provide large storage and processing capacity on demand

• Free and open EO data already available on the main platforms, user has to 

add his algorithms or choose from offered tools

• Usually coding

• Only the final results are downloaded or shared online

• Examples of clould computing and analysis platforms that do not need coding

Cloud computing platforms



Cloud computing platforms

• Google Earth Engine







• Technology behind DEA –

Digital Earth Africa

Data cubes



Use of cloud computing without coding

http://climateengine.org/



Use of cloud computing without coding

https://earthmap.org/login



Information based on EO directly available for different uses:

• Natural resources, water, deforestation, land degradation…

• Agricultural early warning, drought monitoring, yield/production forecasts

• Food Security assessment

• Emergency mapping

• Risk Management

Knowledge platforms

Specific EO based information platforms for



Global Systematic Monitoring

COPERNICUS LAND SERVICE components

Global Hot Spot

Pan-European land cover mapping

EU Local component

© Markus Probeck

SENTINEL 2 Global Mosaic

https://land.copernicus.eu/global/index.html





1 - National level hotspot
South Africa classified as hotspot -February 2019 assessment

2 - Warning Explorer
Dekad: 21-28/02/2019- Free State – Warning 3 

3 - High resolution viewer – Free State

JRC ASAP: Drought detection and monitoring at multiple scales 

https://mars.jrc.ec.europa.eu/asap/



GEOGLAM crop monitors

https://cropmonitor.org/



COPERNICUS Emergency mapping

Example Cyclone Eloise, Jan. 2021 

https://emergency.copernicus.eu/mapping/ems/service-overview



African Risk Capacity: uses the Africa RiskView tool that estimates population affected

by drought based on a water balance model and vegetation indices

Risk management



Knowledge platforms



EO Knowledge Center

https://knowledge4policy.ec.europa.eu/earthobservation_en



• Number of data, computing and information portals rapidly growing

• Important to know what information is needed, what resources are necessary 

for data download and processing

• Data quality, check sources, reference to validation and accuracy 

• Knowlege centers and knowledge platforms can provide guidance and 

support access to relevant information

Conclusions



Quiz
Are you a user of EO data or EO derived information?

10 min



Break

5 min



Earth Observation based 
services for farmers: from 
pioneering projects to 
applications

Digitalisation for Agriculture Training



• Assumptions 

• From use of EO for precision farming to services for small scale farmers

• Examples of pioneering projects and emerging applications

• Challenges and conclusions

Main contents



• Providing digital services to small scale farmers in developing countries can:

• Improve their access to services which would otherwise be hardly available

• Digitalization can contribute to agricultural transformation in developing countries

• EO information available everywhere and in near real time, provides information 

complementary to field information, increases transparency

• Scale not always adequate for small scale farming

• Needs policies and regulation for protection of privacy, personal data, reducing ditigal 

divide...

Some assumptions



• Controlled traffic

• Autoguidance

• Soil mapping

• Yield mapping

• Variable rate fertilizer and pesticide 

application

Main services and technologies

Farm sensors

GNSS

Tablet
PCs

Geotagged 
Photo via 

GSM

HR sensors
Radar

VHR
sensors

Lidar
Laser
…

Thematic 
layers

Drones HAPs

precision farming



JRC Survey on 
Precision Agriculture 

adoption 

BARRIERS
Top reasons for NOT adopting PAT

• High costs of the technology

• Uncertainty for recovering the
investment

• Size of the farm 

• Age

• Lack of unbiased information about 
benefits

DRIVERS
Top reasons for adopting PAT

• Optimize in the use  of agrochemicals

• Reduce costs and increase efficiency

• Increases accuracy of farm 
management

• Reduction of workload

• Economic capacity / curiosity
0%

20%

40%

60%

80%

100%

BE DE EL NL UK

Farmers awareness vs. adoption of PAT

µ = 79%

µ = 22%

Adoption drivers and barriers



Services:

• Farm digitization and registry

• Near real time crop monitoring and forecasts

• Advisory services

• Improved access to agri-finance and access to market

Technologies:

• Mobile communication tools

• GIS, Remote sensing and sensor technology

• Machine learning 

Services for small scale farmers

Macro 
agricultural 
intelligence

Advisory 
services

Access to 
finance 

and 
markets



Pioneering projects

• G4AW: Geodata for Agriculture 

and Water

• PICSA: Participatory Integrated 

Climate services for Agriculture

• Sen2Agri

• NADiRA: Nurturing Africa's Digital 

Revolution for Agriculture

Emerging applications

• oneSoil

• Fieldy

• agriBORA

• Farmdrive

Selected examples of:

NB: these are only examples, not an exhaustive list!



• Programme started in 2015 by the 

Netherlands govt., implemented by the 

dutch space agency

• Aims at aims to provide the right 

information at the right time to the most 

important actors in the food production 

chain: farmers, fishermen and pastoralists.

• “Geodata, such as satellite and mobile 

data, can be converted to relevant 

information on climate, weather and 

hazards and even timely agricultural 

advice”

Geodata for Agriculture and Water (G4AW)



• Improved climate information 

and decision-making tools 

enable small scale farmers in 

the target countries to improve 

their resilience in the face of 

erratic rainfall and increasing 

temperatures.

• Launched by University of 

Reading as  part of the CGIAR 

CCAFS project works with 

National Meteo agencies, 

NGOs and other actors

PICSA



• ESA project for exploiting Sentinel 

imagery and providing services to 

national level agricultural monitoring

• Developed an open tool for 

cropland and crop type 

classification that has become a 

reference

• Enables agricultural services 

projects like for example Nadira

Sen2agri



Nadira





• Disruptive techonology: 

automatically detected field 

boundaries using AI for Europe, US 

and going global

• Allows monitoring selected fields for 

crop growth, check weather 

forecasts, compute nutrients need

• Can be combined with field sensors

• Addressing mainly mechanized and 

digitalized farmers

OneSoil













• Targets linkage between 

agribusiness and farmers

• Engages small scale farmers via 

extension services, meteo

forecasts etc…

• Uses simple technology, sms

• Provides farm surveys 

agriBORA











• Digital divide: Emerging applications and services require 

connectivity and digital infrastructure

• Digital education

• Privacy and data protection standards

• Need for regulation to favour fair competition

Challenges



• Classic precision farming technology generally not attractive for small scale 

farming

• But pioneering projects and recent applications show great potential for 

specific services for small scale farming

• COVID19 and the recovery phase that will follow make these applications 

even more relevant

• Need institutional support, infrastructure, capacity building, policy and 

regulation

Conclusions



Quiz
Do  you think EO based information can be of direct benefit to farmers?

10 min



Feedback on recent EO use 
cases from two EU Delegations 
(Uganda and Ivory Coast)

Digitalisation for Agriculture Training



• Any questions? Comments? Remarks? 

Q&A
15 min



1. Key Earth Observation technologies and recent applications in agriculture 

and food security policy support

2. Key portals to access relevant data and information 

3. Earth Observation based services for farmers: from pioneering projects to 

applications

4. Feedback on recent EO use cases from two EU Delegations (Uganda and 

Ivory Coast)

Wrap-up



Thank you… and see you 
tomorrow for our 4th webinar!
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