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• Results of the Eurostat study EO4Statistics
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Part I – LUCAS and Earth Observation



LUCAS and Earth Observation 
A Mutual Beneficial Relation

LUCAS Earth 
Observation



How LUCAS uses EO  

 LUCAS survey and sample design 

 Orthophotos (ground documents)

 Office Photointerpretation 

 Post processing (QC)

LUCAS Landscape Feature Module

How LUCAS contributes to EO

 LC/LU Reference database - Validation of 
EO statistics 

 LUCAS Copernicus Module

LUCAS and Earth Observation 



Land Use and land Cover Area frame Survey

Largest harmonized LC/LU field survey covering 
all EU

Main platform + ad hoc modules 

Output

LUCAS survey – a multipurpose platform

LUCAS 
CORE

Soil

Grassland

LUCAS for 
Copernicus

Landscape 
Features



Earth Observation for LUCAS 

LUCASEarth 
Observation



LUCAS Survey Design

2nd Phase - Sample 
survey design

1st Phase – Master 
Preparation 

Photo-InterpretationIn-situ 



• Ground Documents based on Orthophotos for:

• Field visit

• Photointerpretation in the field

• PI the office

• Quality Control

LUCAS Data Collection 



Landscape Features Module
Small fragments of natural
or semi-natural vegetation
in agricultural landscape

• 100x100m (1 ha) 
• grid of 41 sub-points 

centered on a LUCAS point. 
• presence of landscape 

features intwo – stages.
• PI using orthophotos.
• in-situ visit to ratify 



LUCAS for EO

LUCAS Earth 
Observation

Reference Data 
• EO information is based on images and maps
• Requires validation from reliable sources
• LUCAS:  EU harmonized ground truth  



• From 2018 tailored 

• Information on LC from the point is extended 
into the 4 cardinal directions. 

• This allows recreating polygons with 
homogenous LC. 

• 75% of total LUCAS 2022 field points (150.000 
points)

• Mainly for validation of Copernicus products. 

LUCAS 4 Copernicus Module



LUCAS and Earth Observation 
A Complementary Relation between Friends

LUCAS Earth 
Observation



Part II 

Results of the Eurostat study
EO4Statistics



Trusted statistics from Earth observation
Biased area 
estimation

Unbiased area 
estimation

1 Classified 
EO products

2 Area estimates Pixel counting Different estimators 

(regression, stratified, 
calibration…)

3 Reliability Not possible Based on estimator 
used

Error 
sources

Accuracy 
assessment

Reference 
data

EO4Statistics Contract number: 2020.0247 – Orthophoto NW: https://www.govdata.de/dl-de/zero-2-0, 
– Copernicus Sentinel data 2018 processed by ESA

https://www.govdata.de/dl-de/zero-2-0


• Copernicus HRL Forest & Change                (2015, 2018)

• Copernicus HRL Imperviousness & Change (2015, 2018)

• Reference Area: selected countries & NUTS 2

Questions:
• Do unbiased statistics confirm results from pixel 

counting?

• How reliable are the statistics?

EO4Statistics study
EFTAS Gmbh, Muenster (D)

Copernicus HRL Tree Cover Density 2018

Copernicus HRL Imperviousness 2015

EO4Statistics Contract number: 2020.0247



Complementarity: EO & reference data

EO4Statistics Contract number: 2020.0247 – Copernicus Sentinel data 2018 processed by ESA



Sample based estimation of area

Sample design: adequate probabilistic sample

 Response design: matching EO data and reference data (spatial, temporal, thematic)

 Analysis: suitable estimator for area and uncertainty

Approach for unbiased estimation

EO4Statistics Contract number: 2020.0247



Reference data

EO4Statistics Contract number: 2020.0247 – Orthophoto NW: https://www.govdata.de/dl-de/zero-2-0
– Administrative boundaries: © EuroGeographics

https://www.govdata.de/dl-de/zero-2-0
http://www.eurogeographics.org/


Imperviousness:
Pixel counting vs unbiased statistics

Do unbiased 
statistics confirm 
results from pixel 
counting?

How reliable are 
the statistics?

EO4Statistics Contract number: 2020.0247



• Complementarity of LUCAS & EO

• Trusted statistics from EO: assessment of reliability

• Standardised protocols, tools, training

• Infrastructure: Reference data

 Planning adequate of reference data 

 LUCAS & Copernicus

Main findings



Thank you
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Overview - Land cover/use statistics - Eurostat (europa.eu)
https://ec.europa.eu/eurostat/web/lucas/overview

https://creativecommons.org/licenses/by/4.0/
https://ec.europa.eu/eurostat/web/lucas/overview
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