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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

Imagery & Reference data
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LAI

Vegetation Index

Dry Matter Productivity

Land Surface Temperature

Burnt Areas

FaPAR

Albedo

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



Change in nightlights (2000-2010) on 
population density (2010)
Source: NOAA-NESDIS, CIESIN

Change in nightlights (2000-2010) on population 
density (2010)
Source: NOAA-NESDIS, CIESIN

Published in: World Atlas of Desertification, 2018



>50% of land under considerable pressure +- 23% of land under serious pressure

Published in: World Atlas of Desertification, 2018

Agriculture 
expansion
Calls for trade offs 
for use of ecosystem 
services
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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 )

8

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 P )

Level of sealing of soil:

High-quality information on 

imperviousness change in Europe 

(2006/2009/2012/2015).

20062006200920122015

Imperviousness Classified Change 2012-
2015

Degree of Imperviousness 2015
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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 a p p i n g

Luxembourg 
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H o t s p o t  m o n i t o r i n g  p r o d u c t s

total EEA39: 
5.838.876 km2

Existing coverage:
• 1,1 M km2 Urban Atlas (2006-12)
• 0,55 M km2 Riparian Zones (2012)
• 0,52 M km2 Natura2000 (2006-12)

In preparation: Coastal Zones:
• 10 km inland buffer
• 0,64 M km2 (2018)

• MMU: from 0,25ha to 1ha
• Adapted nomenclature
• Vector products 
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U r b a n  A t l a s  ( G r u d z i a d z ,  P L )
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U r b a n  A t l a s  +  R i p a r i a n  Z o n e s  ( G r u d z i a d z ,  P L )
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U r b a n  A t l a s  +  R i p a r i a n  Z o n e s  +  C L C  ( G r u d z i a d z ,  P L )
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U r b a n  A t l a s  +  R i p a r i a n  Z o n e s  +  H R L s  ( G r u d z i a d z ,  P L )
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S t r e e t  T r e e  L a y e r ( S T L )
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E U  s e t t l e m e n t  m a p  t o  b e  i n c l u d e d  i n  H R L 2 0 1 8
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B u i l d i n g  b l o c k  h e i g h t  i n  E U 2 8  c a p i t a l s

Stockholm Copenhagen Helsinki

Madrid Prague Rome
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Re q u i re me nts  s u mmar y :   New EU p o l i c ie s :  d r ive r  for  n ew 
con ce pt :   CLC+

• 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 & dynamic update cycle

– Pan-European coverage (EEA-39)

• Aspects of ….
– Current CLC

– Hotspot monitoring products

– HRLs

– EAGLE Group developments
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C L C - C o r e  G I S  1 0 1 !

• Grid GIS databases



Land
Monitoring

C L C - C o r e  C o n c e p t

Source: CSU, 
http://heleneloyan.cikeys.com/update/gis-layers/

Spatial domain

EAGLE
Data
Model

• Database for storage and access to information.
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C L C - C o r e  G I S  1 0 1  e x a m p l e
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S o m e  c i t y  r e l a t e d  u s e  
c a s e s
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P o p u l a t i o n  d e n s i t y  e s t i m a t e s  b a s e d  o n  U A

Calais (FR)
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P o p u l a t i o n  d e n s i t y  e s t i m a t e s  b a s e d  o n  U A

Helsingborg (SE)
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R o a d  n e t w o r k  e x p a n s i o n ,  u r b a n  s p r a w l  &  l o c k - i n

source: Torres 2016
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O v e r l a y  o f  N 2 K  w i t h  u r b a n  s p r a w l  ( P L )  ( E E A  &  F O E N )
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L a n d  r e c y c l i n g  a s  a  c o n c e p t
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L a n d  C o v e r  f l o w s  i n  l a n d  r e c y c l i n g :  

lcf11 — urban development/infilling:
conversion from discontinuous urban fabric, 
green
urban areas and sport and leisure facilities to 
dense urban fabric, economic areas and
infrastructures;
lcf12 — recycling of developed urban land: 
internal conversions between residential
and/or non-residential land cover types; 
construction on urban greenfield sites is not
included here but rather under LCF11;
lcf13 — development of green urban areas: 
extension of green urban areas over
developed land and, in the peripheral areas 
of cities, over other types of land use;



Land
Monitoring

C o m p o n e n t s  o f  l a n d  r e c y c l i n g :  %  o f  t o t a l  l a n d  
c o n s u m p t i o n
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L a n d  r e c y c l i n g  b y  F U A  a n d  c o u n t r y
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R a t i o  o f  d e n s i f i c a t i o n  t o  l a n d  t a k e  ( a v e r a g e  o f  a l l  F U A s )
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R a t i o  G r e e n  R e c y c l i n g  t o  L a n d  Ta k e  ( a v e r a g e  o f  a l l  
F U A s )
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I n t e r a c t i v e  w e b  m a p  o n  l a n d  r e c y c l i n g  &  d e n s i f i c a t i o n
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K e y  m e s s a g e s :  l a n d  r e c y c l i n g  &  d e n s i f i c a t i o n  i n d i c a t o r

• Land recycling is still low in all European countries: on average, land recycling 
accounted for only 13.5 % of total land consumption in European cities in the 
2006-2012 period.

• The land use densification process, i.e. when land development makes 
maximum use of existing infrastructure, accounts for the largest proportion 
of land recycling (10 % of total land consumption). However, in most 
countries, land take dominates over densification in total land management 
with the exception of Finland and France.

• Grey recycling, i.e. internal conversions between residential and/or non-
residential land cover types, is secondary to densification, ranging from 14 % 
to less than 1 % of total land consumption. Land take predominates over grey 
recycling in total land management in all countries.

• Green recycling, i.e. the development of green urban areas using previously 
built-up areas, is an important trend that reverses soil sealing, but it is a 
marginal process in all countries and, on average, it accounts for only 0.2 % 
of total land consumption.
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S a f e g u a r d i n g  c i t i z e n s  f r o m  r i s k s  t o  h e a l t h & w e l l - b e i n g  

©Reuters/Wolfgang Rattay
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A s s e s s i n g  f l a s h  f l o o d  r i s k s
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T h a n k  y o u

Copernicus Sentinel 2


