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E u r o p e a n  p r o g r a m m e  f o r  m o n i t o r i n g  t h e  E a r t h  

Combines satellite observation data with data from sensor networks on the Earth’s surface to build a 

comprehensive picture of our planet and its environment

Three components : 

• Space 

• Services (six areas: land, marine, atmosphere, climate change, emergency management and 

security)

• In Situ 

Managed by the European Commission, implemented by MS, ESA, European Organisation for the 

Exploitation of Meteorological Satellites (EUMETSAT), European Centre for Medium-Range Weather 

Forecasts (ECMWF), EU Agencies and Mercator Océan.

EEA coordinates the Copernicus Land Monitoring Service (CLMS) and the Copernicus In Situ Component 

(under a Delegation Agreement with the European Commission).

Information services freely and openly accessible to all users
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C u r r e n t E E A  - E i o n e t  r o l e s i n  C o p e r n i c u s 2 0 1 4 - 2 0 2 0

Source: http://www.eea.europa.eu/themes/air/air-quality-index/index
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C o r e  e n v i r o n m e n t  

s e r v i c e s
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C o p e r n i c u s  E m e r g e n c y  S e r v i c e  ( C E S )

Natural disasters

anthropogenic 

emergency 

situations

Humanitarian crises

Activities wrt preparedness, 

protection and reconstruction

Emergency 

response
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C o p e r n i c u s  A t m o s p h e r e  M o n i t o r i n g  

S e r v i c e ( C A M S )

Air quality and atmospheric composition

Variables of climate forcing

Ozone layer & UV

Solar Radiation

Emissions and surface fluxes
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C o p e r n i c u s  M a r i n e  E n v i r o n m e n t  M o n i t o r i n g  

S e r v i c e  ( C M E M S )

Maritime security

Marine ressources

Coastal and marine environnement

Meteorologie, seasonal 

predictions and climatology
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C o p e r n i c u s  C l i m a t e  C h a n g e  S e r v i c e  ( C 3 S )

Estimation of essential climat

variables (ECVs) 

Global and regional re-analyses 

Seasonal predictions and 

climate projections

Support to mitigation and adaptation 

strategies
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C o p e r n i c u s  L a n d  M o n i t o r i n g  S e r v i c e  ( C L M S )

Systematic Biophysical Monitoring

Ground Motion service

Land Cover & Land Use mapping 

Thematic hotspot  mapping

© Markus Probeck

Reference data
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- global

- pan-European (mosaics, CLC, HRLs

- hotspot monitoring (Urban Atlas, Riparian Zones, N2K)

- Reference data (EU-DEM, EU-hydro)

- Upcoming products (coastal, HR-phenology, Snow & ice

C o r e  L a n d  

M o n i t o r i n g  S e r v i c e
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LAILAILAI

Vegetation IndexVegetation IndexVegetation Index

Dry Matter Productivity

Land Surface TemperatureLand Surface TemperatureLand Surface Temperature

Burnt Areas

FaPAR

Albedo

Water bodies v2 (NEW)Water bodies v2 (NEW)Water bodies v2 (NEW)

G l o b a l  L a n d  M o n i t o r i n g  S e r v i c e  ( G L M S ) :

G l o b a l  v e g e t a t i o n ,  w a t e r  &  e n e r g y  p a r a m e t e r s
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C o p e r n i c u s  L a n d  M o n i t o r i n g  C o r e  S e r v i c e s

wall-to-wall coverage

Long-term time series

change monitoring

information

services at

local, national, 

European level

Sentinel 2
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Source: 

Sinergise, 

S3 mosaic
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CORINE Land Cover t ime series:  1990 – 2000 – 2006 – 2012 - 2018
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U r b a n  A t l a s  2 0 0 6  – 2 0 1 8  ( I n n s b r u c k ,  A T )
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p a n - E u r o p e a n  c o m p o n e n t  –
H i g h  R e s o l u t i o n  L a y e r s  ( H R L ’ s )
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Forest

Grassland

Water and Wetness

Imperviousness and imperviousness change products

• Degree of Imperviousness and 

Imperviousness Change (0-100%)

• 2006-2009-2012-2015

• 20 m and 100 m

• Tree Cover Density (0-100%)

• Dominant Leaf Type

• 2012-2015

• 20 m and 100 m

• Grassland (binary)

• 2012

• 20 m and 100 m

• Permanent/Temporary  Water

• Permanent/Temporary  Wetness

• Based on 2009-2016 time series

Small Woody Features

• Linear and patchy structures (binary)

• 2015
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High Resolution Layers 2015 on Land Cover characteristics 

(20x20 meter resolution)

Source: Copernicus Land Monitoring Service (CLMS), High Resolution Layers, 2015 .
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H R L  I m p e r v i o u s n e s s  ( I M D )

Level of sealing of soil:

High-quality information on 

imperviousness change in Europe 

(2006/2009/2012/2015).

20062006200920122015

Imperviousness Classified Change 2012-

2015

Imperviousness Classified Change 2012-

2015

Degree of Imperviousness 2015Degree of Imperviousness 2015
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M o n i t o r i n g  F o r e s t  d e g r a d a t i o n  i n  C Z  

( 2 0 1 1  – 2 0 1 7 )

Top: Bark beetle affecting 

forests  

Bottom: Tree Cover Density Map

2011 2017
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H R L  w e t n e s s  a n d  w a t e r  ( W A W )
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L a n d  p o r t f o l i o  i n t e r d e p e n d e n c i e s :  H o t s p o t  

M o n i t o r i n g  c o m p o n e n t :  R i p a r i a n  Z o n e s  e x a m p l e
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RZ LCLU Extent RZ GLEsUrban Atlas

HRL Forest EU-DEM

VHR imagery
EU-hydro
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F r o m  p a n - E u r o p e a n  ( C L C )  

t o  h o t s p o t  ( U r b a n  A t l a s )  m o n i t o r i n g

Luxembourg 
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V H R  +  R i p a r i a n  Z o n e s
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V H R  +  R Z  +  U r b a n  A t l a s
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V H R  +  R Z  +  U A  +  C L C
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E U - D E M  

( h e i g h t ,  s h a d e d  r e l i e f ,  s l o p e ,  a s p e c t ,  h i l l - s h a d e )
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E U - D E M  &  E U - h y d r o
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New products (CZ, HR-pheno, Snow & Ice)

LC/LU status maps

Change maps

Phenology parameters (SOS, EOS, LOS)

Seasonal trajectories

Snow Cover

Fractional Snow Cover
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L a n d  m o n i t o r i n g

D i s s e m i n a t i o n
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E u r o p e a n  l e v e l  d i s s e m i n a t i o n  a c t i v i t i e s :  

t h e  C o p e r n i c u s  l a n d  p o r t a l

Focus on:

– Easy access to the products:

• discover, view, WMS / download

– INSPIRE compliant metadata

– structural linkages with the 

open data initiatives on 

European and global level, in 

order to promote the use of 

the Copernicus Land products
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4  C L M S  p r o d u c t s  i n  t h e  t o p  1 0  o f  

m o s t  u s e d  E E A  d a t a  2 0 1 5 - 2 0 1 8
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G e og ra p h ica l  d i st r ib u t ion  o f  d own loa d s  in  EEA 39  (2015  – 2018)

EU Member States 

remain main users of 

Copernicus land 

products
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• more demanding user needs from policy side

• more possibilities from technology side

• CLC+ to provide a solution, operational by 2021

E v o l u t i o n  o f  t h e  

s e r v i c e :  

t o w a r d s  C L C +
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C o p e r n i c u s  l a n d  m o n i t o r i n g :  

u p d a t e  f r e q u e n c y ,  c o n t e n t  & r e s o l u t i o n
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M o r e  d e m a n d i n g  n e e d s  f o r  L C / L U  i n f o r m a t i o n

• Continuity of land monitoring 
information over Europe

• Thematic considerations:
– New or revised/updated Community 

legislation, (incl. new MS reporting):
• Climate change 

– low carbon economy

– circular economy

• Energy Union 

• Greening the CAP

• Forestry

• Urban planning

• Biodiversity strategy
– natural capital

• Global policy: Sustainable 
Development Goals (SDGs)

need for LC/LU information:

- full EU28 / EEA39 coverage,

- harmonised specifications

- sufficient spatial detail

- timely availability

- regular updates (yearly)
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T h e  c h a l l e n g e  o f  C h a n g e  D e t e c t i o n  i n  L a n d  

m o n i t o r i n g

© Wulder, Berlin, 2014, EARSeL

State change

Growth, succession, 

Clearing, 

soil sealing,

urban

„succession“

Cyclic change

growth, 

succession

harvest

Condition change

growth, 

succession

Drought stress, 

insects

Time series analysis



Land

Monitoring

R e q u i r e m e n t s  s u m m a r y :   d r i v e r  f o r  n e w  c o n c e p t  

f o r  C L C +

• Summary of requirements review

– MMU 0.5 to 5 ha, 0.5 to 1 ha for LULUCF

– Change layer MMU = status layer MMU

– Revised thematic content (more classes, increased characterisation)

– 3 year to yearly update cycle

– Pan-European coverage (EEA-39)

• Aspects of ….

– Current CLC

– Local Components

– HRLs

– EAGLE Group developments
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C L C +  a  n e w  c o n c e p t  i n  L a n d  C o v e r  /  L a n d  U s e

Source: CSU, 

http://heleneloyan.cikeys.com/update/gis-layers/

Spatial domain

EAGLE

Data

Model
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V e c t o r ,  r a s t e r ,  g r i d  c e l l s

CLC vector

Raster

CLC-core grid, 

populated with 

thematic info
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T h a n k  y o u

Copernicus Sentinel 2


