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Welcome

Ralf Ryter



Agenda (Day 1 - 28/04/2021)

09:00 – 09:20 Welcome & Short introduction to project (GeoVille)

Session 1: EO capabilities (GeoVille/VITO)

09:20 – 09:45 Current and future EO capabilities

09:45 – 09:50 Q&A

Session 2: Requirements of the agro-insurance sector (VITO)

09:50 – 10:15 Sector requirements overview & EO product usage 
considerations

10:15 – 10:20 Q&A



Agenda (Day 1 - 28/04/2021)

Session 3: Capabilities matching Requirements (GeoVille/VITO)

10:20 – 10:45 Use Cases of EO4I

10:45 – 10:50 Q&A

10:50 – 11:00 Break

11:00 – 11:30 Technological push by Covid-19 pandemic? 
(AgroInsurance International)

11:30 – 11:40 Q&A

11:40 – 12:00 Summary of the day and final Q&A (GeoVille)



Project Team



Project Objectives



Key Events



Roadmap



EO capabilities

Roel van Hoolst



Remote sensing for agriculture
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EO4I



Products relevant for Agro-insurances

21 products identified in EO4I

Product information on EARSC platform

earsc-portal.eu/display/EO4I

Crop emergence Crop type maps

Biomass

Parcel Detection

earsc-portal.eu/display/EO4I


Product categories

12

Satellite observations

Agricultural information

Vegetation Indices

Crop Canopy Characteristics

Crop Growth Anomaly

Biophysical Quantities

Environmental parameters

Agricultural Features

Low level products

High level products
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Vegetation Indices Crop Canopy
Characteristic

Crop Growth 
Anomalies

Highlight particular property of crop canopy Quantify crop canopy characteristic Detection of abnormal crop 
growth

Mathematical calculations of crop canopy 
reflectance

Satellite based modelled value of crop canopy 
characteristic

Calculation of differences in 
space & time

Very wide spectra of indices

Greenness: NDVI Fractional Vegetation Cover [-] Within field variability

Water content: (MSI) Leaf Area Index [m2/m2] Regional benchmark

Unitless % deviation
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Biophysical quantities Environmental parameters Agricultural 
features

Directly related to crop production Environmental conditions related to crop 
production

Detection of agriculture 
landscape elements 

Modelled or machine learning Modelled or machine learning Machine learning

Biomass growth (kg/ha/day) Soil Moisture (m3/m3) Field boundaries

Yield (ton/ha) Evapotranspiration (ET) Crop type
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Trade-off between interpretability & uncertainty
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Biophysical quantities

(biomass, yield)

Vegetation Indices

Agricultural features

(parcel boundary, crop type)

Crop growth anomalies

(within field variability, crop damage)

Crop canopy characteristics

(fraction vegetation cover, leaf area index)

High level products
- Intuitive to use
- Contain information observed in 

“real life”
- Modelled & hence higher 

uncertainties

Low level products
- Close to the satellite observation & 

precise
- Require support for interpretation

Environmental parameters

(Soil moisture)
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Vegetation Index

[-]
0 = low greenness
1 = high greeness

Leaf Area Index

= leaf area / 
ground area
[m2 / m2]

Within Field variability

% of deviation

Crop Growth Zones

Uncertainty

Ease of interpretation

Example for crop damage assessment

XX%

% Crop Damage



Vegetation Index fraction Vegetation Cover Within field variability Crop Growth Zones

Example for crop damage assessment

XX%

% crop damage

“Calculated from 
spectral 
signature”

“Modelled from 
spectral 
signature”

“Statistical post-
processing”

“Spatio-
temporal 
processing. 
Categorization”

“Decision 
methodology on 
crop damage”

Uncertainty



Vegetation Index fraction Vegetation Cover Within field variability Crop Growth zones

Example for crop damage assessment

XX%

% crop damage

Intercompare 
fields & dates

Benchmark 
against 
observations

Guideline for in-
situ sampling

Indication on 
crop damage 
zones

Remote decision 
on crop damage

Ease of interpretation
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Improve 
interpretability by 

adding benchmarking & 
context 
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Uncertainty

Vegetation Indices

Crop growth anomalies

(within field variability)

Crop canopy characteristics

(fraction vegetation cover, leaf area index)
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Indication on growing stage

Meteo data Ancillary information (e.g. soil type)

2019 Maize

Seasonal variability in previous growing seasons

2018 Beans2017 Maize

Situation summer 2020

Examples from the WatchItGrow crop monitoring platform (watchitgrow.be)



High Level Products
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Reduce uncertainty of 
higher level products 

with new technologies, 
in-situ data & co-design
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Uncertainty

Biophysical quantities

(biomass, yield)

Agricultural features

(parcel boundary, crop type)

Environmental parameters

(soil moisture)

Crop growth anomalies

(crop damage)



The way forward
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Co-design &
data sharing

New technologies

New sensors
From R&D to automated 

services

Research



How to deal with clouds for operational 
crop monitoring?



Radar based gap filling of optical data
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Looking through the clouds to improve crop monitoring! (vito.be)

Operational available at parcel level

New technologies

https://blog.vito.be/remotesensing/cropsar2019


Radar based gap filling of optical data
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New technologies

Near future: Sensor Fusion for continuous monitoring
What is the role of radar, Very High Resolution (e.g. daily Planet 

data), medium resolution imagery?

Sentinel 1 & 2 fusion R&D at pixel level



Yield estimations



Crop yield forecasting using Artificial Intelligence
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In-situ yield data

Co-design & data sharing, new technologies



Crop damages



Crop damage assessment
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Research, in-situ data & co-design

Currently

Mostly operational products on general damages/anomalies

“There is a deviation in crop growth.”

Already useful to target field/areas/…



Crop damage assessment
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Research, in-situ data & co-design

*Chauhan et al. 2020. Understanding wheat lodging using multi-temporal Sentinel-1 and Sentinel-2 data. Remote Sensing of Environment. 243, 2020.

Way forward
For specific crop damages 

Study the relation between changes in structural 
and biochemical parameters & satellite indices*

Required: Spatially explicit in-situ data on specific damages

Where should these data come from?



Crop type maps



Automated crop type detection

32

So far mainly ad-hoc crop type maps Work in progress: fully automated crop detection

Here are my fields.
Show me which

crop type is being grown,

NextLand | nextland (ec-nextland.eu)

From R&D to fully automated services

https://ec-nextland.eu/


Soil moisture



Parcel level soil moisture
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New technologies

• Information about water/moisture
content of the top few centimetres of
soil

• Various sensors

• Spatial resolution: 10 m – 25 km

• Temp. resolution: Various time steps and 
historic archive



remotesensing.vito.be

New missions



Requirements of the agro-insurance sector

Michaela Seewald



Understanding the Requirements



From 61 Challenges to EO Capabilities



Geo-information requirements



From 61 Challenges to EO Capabilities



EARSC platform

OBJECTIVES FOR AGRO-INSURERS

• First point of entry to all information
gathered

• Relating operational challenges with
existing EO products

OBJECTIVES FOR EO DEVELOPERS

• Background information on the
sector‘s business processes and 
challenges

https://earsc-portal.eu/display/EO4I/



EARSC platform

• Structured according to business processes:



EARSC platform BACKGROUND KNOWLEDGE 
ON INSURER‘S BUSINESS 

PROCESSES



EARSC platform BACKGROUND KNOWLEDGE 
ON EO PRODUCTS



EARSC platform CONNECTING 
REQUIREMENTS WITH 

PRODUCTS



Conclusions

SECTOR OVERVIEW OF THEMATIC BUILDING BLOCKS 
LINKED TO BUSINESS PROCESSES

IMPORTANCE OF TIMELINESS AND RESOLUTION

IN-HOUSE CAPABILITIES

PRIMARY INSURERS – REINSURERS



Capabilities matching Requirements

Ralf Ryter



Use Cases of EO4I

• Use Case I: Local Benchmarking & Crop Damage

• Use Case II: Drought Monitoring

• (Use Case III: Yield Volatility)

• Goal: Demonstrating EO capabilities within a proof of concept



Technology Push by COVID-19

Ian Shynkarenko, 
CEO, AgroInsurance International 



PURPOSE OF COVID-19 RESEARCH

Key Focus: 

underwriting of existing / new business, processing renewals and assessing losses. 

➢Understand if agricultural re/insurers experienced any difficulties in 2020 due to COVID-19.

➢ If new procedures, protocols or technologies were introduced to support operation under challenging
circumstances of 2020.

➢Focus exclusively on agricultural insurance (field crops, horticulture, forestry, pasture crops, livestock,
aquaculture, greenhouse, weather, yield and other types of index insurance for agriculture).*

* AgroInsurance did not collect information on farm property or liability insurance business lines.



INDUSTRIES CONTRIBUTING TO SURVEY



KEY FINDINGS – GLOBAL



KEY FINDINGS - EUROPE



2020 CHALLENGES - GLOBAL



FEEDBACK ON TECHNOLOGY AND DATA

Technology and Data Challenges:

1. Satellite data is still “not good enough” - data quality

2. “Data required specific technical skills to interpret it properly” - capacity

3. “Lack of understanding how the available satellite instruments could be 

better used for the purposes of agricultural insurance” - awareness

Key Message: 

70% of respondents noted on the  importance of further digitalization of agricultural 
insurance: introduction of new technologies and enhancement of data



TECHNOLOGY APPLICATION IN 2020 - GLOBAL



TECHNOLOGY APPLICATION IN 2020



FUTURE TECHNOLOGIES FEEDBACK - GLOBAL



FUTURE TECHNOLOGIES FEEDBACK - EUROPE



FEEDBACK – KEY REQUIREMENTS (survey responses)

❑ Increased re-visit time for new satellites and satellite constellations

❑ Higher numbers of satellites on orbit including specialized agricultural satellites (large
and micro)

❑ Further development of equipment with enhanced resolution and more specific data
delivered quickly to end users

❑ Adjustable platforms with specialized solutions for agricultural insurers (underwriting,
loss adjustment, claims handling), integrated with the insurers’ management
information systems (MIS)

❑ Significantly enhanced capabilities for crop identification, yield assessment, livestock
tracking, property inspection, etc.



THANK YOU!

AgroInsurance at Your Service:

• Research, analysis and program audit

• Product design and technical assistance

• Capacity building / training underwriters and loss adjusters 

• Agricultural risk management consulting

• Customized underwriting solutions

• Loss adjustment services 

• Technology introduction and support



Summary & Q&A

Ralf Ryter, Roel van Hoolst, Ian Shynkarenko, Roman Shynkarenko



Summary

Presented and discussed topics:

• Short introduction to project

• Current and future EO capabilities

• Sector requirements overview & EO product usage considerations

• Use Cases of EO4I

• Technological push by Covid-19 pandemic



Summary

Most interesting discussion outcomes:

• Basically technological questions regarding EO

• (Near) real time monitoring in many business processes
important

• Long-term data of importance

• New / more sensors / satellites needed to fulfill needs

• Combination of EO with other data necessary (n.b. accuracy)



Summary

Most interesting discussion outcomes:

• Covid: Business didn‘t suffer that much as expected

• Trusted data

• Tailored solutions

• Colaboration and close contact between both industries needed

• Historical data + new technology can give good results

• remote sensing can help recalculate pricing of insurance products



Thank you!
For further information please contact:
Ralf Ryter (ryter@geoville.com)
GeoVille

Agricultural area in central Spain (Albacete); Global Landcover Dynamics on landmonitoring.earth (GeoVille)

https://landmonitoring.earth/portal/

