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H2020 ECoLaSS – Partners involved
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ECoLaSS: “Evolution of Copernicus Land Services based on Sentinel data”

Key Objective = improve existing & develop novel products/services for future operational 

pan-European & Global Copernicus Land Components 2020+: 

Five companies/institutions with deep and
complementary EO technical proficiency and
wide experience in developing operational
services in the land mapping domain

Consortim

France 

Germany

Austria Belgium Germany
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H2020 ECoLaSS – Time scale
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Dec 2015 Horizon 2020 WP,

Call: „Evolution of Copernicus Land Monitoring Services“

• Jan 2017: Project Start

 Runtime: Jan 2017–Dec 2019 (3 years)

Horizon 2020

ECoLaSS concept within the time lapse of Copernicus phases development and 

the Copernicus Land Monitoring Service frame

Progress

Dates & Timing
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OBJECTIVES

H2020 ECoLaSS – Objectives & Setup

Implementation

• Innovative methods: improve existing & develop novel products and services

• Prototypes: next-generation operational Copernicus Land Services demonstrated in 
large prototype sites of biogeographical diversity + food security

• Operationalization framework: benchmarking of prototypes for operational implementation
into Copernicus Land services +2020

Operationalization 

Stakeholder Consultation  & 

Endorsement

2020+

Operational Maturity 

Integration into Copernicus 

Land 2020+ 

Prototypes

Next-generation Services/ 

Products for Continental & 

Global Component 

Demonstrated on  Large 

Sites (Europe & Africa)Incremental HRL Updates

Methods

Time Series Analysis, 

Classification & Change 

Sentinel Optical+SAR IntegrationUser Needs

Service Requirements

Infrastructure & 

Architecture

EO and Other Data

Grassland

Agriculture

Imperviousness
Forest

New products

High data volume processing chains

Method developments for dense time series
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H2020 ECoLaSS – Objectives & Setup
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Implementation

Task 3 Innovative Methods
Time series Sentinel 
optical+SAR
o Pre-processing & fusion
o Classification
o Change detection
o Incremental updates

Task 4 Prototypes 
Demonstration in large sites of biogeographical diversity

Europe

Task 5 Operationalization Framework
Prototypes benchmarking for implementation into 
Copernicus Land Monitoring Services 2020+

o Innovation & Technical excellence

Task 2 User Requirements
Stakeholders surveys 
o Thematic topics & Service evolution
o Earth Observation & In-situ data
o Architecture & Infrastructure

Africa
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H2020 ECoLaSS – Challenges & Issues addressed
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Copernicus Land Monitoring Service

Evolving user requirements and state of the art R&D 
methodologies driving Copernicus operational services 

R&D results support informed discussion of 
Copernicus service portfolio

EO data Sentinel TS 2014-present
spatial information on various spatial scales 

biophysical variables
LC/LU status +change layers 

LC/LU and change mapping 
Multisensor data (radar + optical)
Automated change monitoring based on Sentinel TS
Improved grasslands identification methods
Crop area and crop status monitoring
Methods to provide yearly incremental updates in HRL
High volume data processing lines

Multisensor Multitemporal

Multiresolution

Challenges & Issues
o HR local-continental-global scales
o data gaps (e.g., cloud cover)

oproducts consistency

Research needs
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H2020 ECoLaSS – Outcomes 
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Requirements

Service evolution

o Not much thought/interest about technical issues, specifications

o High interest in Copernicus satellite data (mostly Sentinel-2)

o Higher interest in local component/higher resolution

EO & Reference data

Input EO data
o Shortcomings VHR data: unequal European DTM, geometric accuracy
o S1 image frame position inconsistencies due to other radar interference 
o S2 geometric and cloud masks inconsistencies

In-situ data
o CORDA is huge improvement 
o Heterogeneity for thematic classification (e.g.≈ IACS European coverage)

IT Infrastructure

o Network/data transfer, storage, processing, scalability capabilities

o Processing techniques will favour solutions that move software to data

o DIAS still not yet operationally mature
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H2020 ECoLaSS – Outcomes 
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Requirements

Service Evolution Requirements  in view of potential +2020 implementation

o state of the art
o product specifications
o identifying challenges
o shortcomings and lessons learned

CLMS Pan-European component
Existing: 

HRLs qualitative improvements & more frequent updates, 
CLC+ spatial resolution and thematic content

New: Agriculture Service, phenology layer, generic products

CLMS global component
Existing: MR-HR Sentinel layers
New: phenology layers

CLMS local component

Existing: Natura2000, Urban Atlas

New: Coastal Zone Service 

Higher resolution

Thematic content Timeliness

Frequent updates
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H2020 ECoLaSS – Outcomes Methods & tests 
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Methods development & tests

Africa

Europe

1. Time 
Feature 

Production

2. Training 
and test set 
production

3. Time 
Feature 

Extraction

4. Time 
Feature 

Selection

5. Setup 
Random 
Forest 

Classifier 

6. 
Classification

7. Improvements 
using HRL 
Datasets

8. Validation

Workflow

Test sites with specific in-situ data

o IACS-LUCAS-HRL-others

Larger prototype sites (≈100 000 km2) demonstration of candidates for Copernicus

Land Service Evolution roll-out on a larger scale

S2 tile ≈100x100 km

o JECAM (Joint Experiment for

Crop Assessment and Monitoring)

test sites in Belgium, France, Mali

and South Africa ensure large crop

and field size diversity, including

grasslands and natural vegetation.
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Background: High Resolution Layers (HRLs) 2015  ECoLaSS Prototypes
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IMP

GRA

FOR
Improved

Pan-European 

CLMS

(+ potential new

products)

ECoLaSS Prototypes

IMP & FOR

GRA

New Land Cover Products

Indicators & Variables

Agriculture

Projection for potential global implementation

https://land.copernicus.eu

0
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H2020 ECoLaSS – Outcomes Prototypes 

11

Status layers 10 m

o Dominant Leaf Type (broadleaved/coniferous) 2017, 2018
o Tree Cover Density 2018 
Change products 20 m  

o Forest Cover Change (FCC) 2015-2017 & 2017-2018

Forest

-North, Central, and South-East demosites
-Sentinel-1 + Sentinel-2 data 
-Reference data 
o HRLs 2015
o VHR 2015 & 2017/2018 
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H2020 ECoLaSS – Outcomes Prototypes 
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Change products 20 m  

o Incremental imperviousness change 2015-2017 & 2017-2018

Imperviousness

Status layers 10 m

Improved imperviousness degree 
2017, 2018

PA = 92,4% (+/-1,6%)
UA = 85,1% (+/-1,7%)
Omission = 7,6%
Commission = 14,9%

2017 Belgium

Produced using Copernicus Sentinel data [2017]

© European Union, Copernicus Land Monitoring Service 2015, European Environment Agency (EEA).

© Google. Image © 2017 DigitalGlobe
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H2020 ECoLaSS – Outcomes Prototypes 
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S1+S2S2

Grasslands

Status layers 10 m

o Grassland mask 2017, 2018 
o Use intensity 2018
Change products 20 m  

o Grassland change 2015-2017 & 2017-2018

Grassland masks tests 2018

© European Union, Copernicus Land Monitoring Service 2015, European Environment Agency (EEA).

© Google. Image © 2018 DigitalGlobe
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H2020 ECoLaSS – Outcomes Prototypes 
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Status layers 10 m

o Crop Mask 2016, 2017, 2018
o Crop type masks 2017, 2018 

Agriculture

Mali, Belgium/France, Central demosites
-Sentinel-1 + Sentinel-2 TS
-Reference data: IACS, HRLs 2015, LUCAS,
Africa In-situ field data collected

Crop mask 2018

Crop types 2017

© European Union, Copernicus Land Monitoring Service 2015, European Environment Agency (EEA).

© Google. Image © 2018 DigitalGlobe
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H2020 ECoLaSS – Outcomes Prototypes 
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New Land Cover

oData 1 year coverage of S2 data only (yearly updates)
oProduction Improved automation for faster production
oDefinition Thematic harmonization between pan-European 
and global layers

New land cover layer at 10m, with 7 classes that is being modified to include CLC+ recommendations 

OA = 94%

PA = 82-99%

UA = 89-97%

Kappa = 0.8

F-Score = 0.37-0.48

In ECoLaSS the prototypes include across products 
consistency by testing combination between HRLs

Crop, grasslands and 
forest masks combination
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H2020 ECoLaSS – Outcomes Prototypes 
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Indicators

Crop growth condition S2 2017 Belgium test  

Experimental prototypes related to Indicators and Variables

o Crop growth condition

o Crop Emergence Date Map

o Generic Land Cover Metrics

Maximum phenology layer (Max month NDVI)

o Multi-annual trends & potential change

End of season 

(August, 

September, 

October, 

Winter)

Start of season 

(March, April, 

May)

Peak of 

season (May, 

June, July, 

August)

Length of 

season (6, 7, 

8, 9 months)

© Google. Image © 2017 DigitalGlobe
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H2020 ECoLaSS – Evaluation candidate prototypes 
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Methods & prototypes 

Benchmarking

Operational roll-out candidates 

Assessment matrix

o EO & in-situ availability
o processing capacity 
o automation level
o roll-out potential
o cost/benefit
o documentation

o long term evolution
o portfolio complementarities
o answering identified needs
o political support
o state of the art
o maturity/timing
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Evaluation candidate prototypes 
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Assessment matrix
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Evaluation candidate prototypes 
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CONCLUSIONS

 The prototypes improve the Copernicus HRLs and 

develop new products, fulfilling identified requirements

 Benchmarking analysis evaluate prototypes against 
manifold criteria (e.g. long-term evolution, 
maturity/timing, automation level, cost/benefit (forecast)).

HRL Status layers 10 m/ Change layers 20 m

 Updates propel services continuous production: yearly
update feasible through automated TS exploitation

Incorporating phenological and statistical parameters to
accurate masks, continuous scales are derived for a tailored
management

Challenges: timeliness production for operational services at
pan-European and global scales in a proper spatial
resolution & products consistency (status, change, updates)
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www.ecolass.eu
Follow us: 

@ECoLaSS2020

Follow the ECoLaSS team !!
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