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European programme for monitoring the Earth

Land
Monitoring 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)

* InSitu

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

m ' C ‘
"H" .| eurostatE B oo \opernicus



1. Coordination
of in situ data
component
across services -

2. Implementation
European and local
land monitoring

Source:

FULL, FREE AND OPEN
ACCESS TO DATA

. (&' ATMOSPHERE MONITORING
MARINE ENVIRONMENT MONITORING
@ LAND MONITORING

CLIMATE CHANGE

Cﬁf\ EMERGENCY MANAGEMENT
SECURITY

3. Key user

% ‘ £ MAWP 2014-2020

\_opernicus

Europe’s eyes on Earth
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@ Copernicus Atmosphere Monitoring
Service(CAMS)

Land
Monitoring

Air quality and atmospheric composition ‘,r.: 4
Variables of climate forcing
Ozone layer & UV

Solar Radiation

Emissions and surface fluxes
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Maritime security

Marine ressources

Coastal and marine environnement

Meteorologie, seasonal
predictions and climatology
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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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Copernicus Land Monitoring Service (CLMS)
Land
Monitoring . = °

Land Cover & Land Use mapping

Thematic hotspot mapping

Reference data

Ground Motion service
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Core Land
Monitoring Service
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== global

pan-European (mosaics, CLC, HRLs
Land Monitoring hotspot monitoring (Urban Atlas, Riparian Zones, N2K)
Reference data (EU-DEM, EU-hydro)

Upcoming products (coastal, HR-phenology, Snow & ice
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Global Land Monitoring Service (GLMS):

Global

latitude
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water & energy parameters
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Land
Monitoring

Copernicus Land Monitoring Core Services

wall-to-wall coverage

T
Imperviousness

o 2012 Degree of  valves
20mand 100m) from 1-100%

information

deraity change 2009-  Mapping degres of €hange over time.

- e o services at
EE—— o

20 L — local, national,

‘Y p‘.‘/ Forest Type Mapping dominant leal type

20m and 100m) condferous and broadieaved

European level

Natural and vems-ratural grassiand  Mappng natural and sem-natural
4 20mand 100m) grassiang

Long-term time series

change monitoring
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Source:
Sinergise,
S3 mosaic
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CORINE Land Cover tlme serles 1990 — 2000 — 2006 — 2012 - 2018
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@ Urban Atlas 2006 — 2018 (Innsbruck, AT)

CLC 1990

Land
Monitoring
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pan-European component -
High Resolution Layers (HRL’s)
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Imperviousness and imperviousness change products

* Degree of Imperviousness and
Imperviousness Change (0-100%)

* 2006-2009-2012-2015

* 20 mand 100 m

Forest

* Tree Cover Density (0-100%)

*  Dominant Leaf Type

e 2012-2015
e 20mand 100 m
Grassland

* Grassland (binary)
* 2012
e 20mand 100 m

Water and Wetness

* Permanent/Temporary Water
* Permanent/Temporary Wetness
* Based on 2009-2016 time series

Small Woody Features

* Linear and patchy structures (binary)
e 2015
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Land
Monitoring

B Permanent Water
Il Temporary Water
[ Permanent Wet




Land
Monitoring

HRL Imperviousness (IMD)

Degree of Imperviousness 2015

ae, o~ I

- :| No Imperviousness

]:] Imperviousness degree: 1 -29%
1 1:] Imperviousness degree: 30 - 49%
l:l Imperviousness degree: 50 - 79%
- Imperviousness degree: 80 - 99%
[ imperviousness degree: 100%

Imperviousness Classified Change 2012-
2015

L ¥k

[1Unchanged Areas

M Mew Cover

[ Loss of Cover
[JUnchanged Sealed Areas
[ Increased IMD

M Decreased IMD

Level of sealing of soil:

High-quality information on
imperviousness change in Europe
(2006/2009/2012/2015).

[ No Imperviousness
[ imperviousness degree: 1 - 29%
T \:, Imperviousness degree: 30 - 49%
) [:l Imperviousness degree: 50 - 79%
- Imperviousness degree: 80 - 99%
- Imperviousness degree: 100%
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Monitoring Forest degradation in CZ
2011 - 2017

Land
Monitoring

srpen 2017 ! = 21

Top: Bark beetle affecting
forests
Bottom: Tree Cover Density Map
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20m Tree Cover Density 2015. Produced using medified Copernicus Sentinel data [2016]
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Land
Monitoring
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HRL wetness and water (WAW)
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Water and Wetness

]:] Dry areas
- Permanent waler
- Temporary water
- Permanent wet
:I Temporary wet
- Unclassifiable

Water Wetness
Probability Index (WWPI)
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@ Land portfolio interdependencies: Hotspot
Monitoring component: Riparian Zones example

Land
Monitoring

RZ LCLU Extent RZ GLEs
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| HRL Forest
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From pan-European (CLC)
to hotsp Urban Atlas) monitoring

Land
Monitorir

Luxembourg



VHR + Riparian Zones

Land
Monitoring
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VHR + RZ + Urban Atlas

Land
Monitoring

European I C i
- Commission Opg!;gl,ggusn




Land
Monitoring

VHR + RZ + UA + CLC
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EU-DEM & EU-hydro

Land
Monitoring

European OPErnIcUs
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Land
Monitoring

New products (CZ, HR-pheno, Snow & Ice)

LC/LU status maps
Change maps

| Add = Phenology parameters (SOS, EOS, LOS)
o HTETTE T S TTTE L Seasonal trajectories
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Land
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European level dissemination activities:

the Copernicus land ortal

< 0 J covericuseu & I
Copernicus - The Europoan Earth Obsarvation Programme — Copornicus Land Monltoring Service =
FOCUS On' snaMap | About | Contactus | Login | Register
L]
C pernicus (@ iz

Search

— Easy access to the products:

» discover, view, WMS / download

— INSPIRE compliant metadata

system for
sources, m:l ding Earth observation satellites ap
provides reliable and up-to-date information
atmosphere, climate change, emergens

— structural linkages with the
open data initiatives on
European and global level, in

Reference data

on  focuses on different Al of the Copernicus
und cover hotspots, i.e. areas services need access

order to promote the use of I

challenges and effective use of

the Copernicus Land products

EU Open
! Data Portal @955 Portal
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4 CLMS products in the top 10 of

most used EEA data 2015-2018

. Official usage statistics of www.eea.europa.eu o oo [ o | 0

Land

Monitoring { Topdatasets (Page3of 10) »
Public usage statistics of
g Select date range >>>> 1Jan 2015-25 May 2011 =
www.eea.europa.eu/data-and-maps/data
P Datasets
Page Title - Datasets

1 al Elevation Model over Europe (EU-DEM) — European Environment Agency 54 3¢ I

2 AirBase - The European air qualty database — Eurapean Environment Agency 30.7K I Sessions (Vistts)

3 Urban Atlas — European Environment Agency 29 a¢ I 1 3 620 451

i i

4 Natura 2000 data - the European network of protected sites — European Environment Agency 21.9K I

5. Elevation map of Europe — European Environment Agency 4.0k I

6. Corine Land Cover 2006 raster data — European Environment Agency 144K I

Total Events (Downloads)
7. Menitoring of CO2 emissions from passenger cars - Regulation 443/2009 — European EnvionmentA.. 134K I
1,181,580

8 Corine Land Cover 2006 seamless vector data — European Enviranment Agency 8.2kl

9 Eurape coastiine shapefile — European Environment Agency 7.5k

10 Air Quality e-Reporting (AQ e-Reporting) — European Environment Agency 72kl

Grand total 507.9K

Visits over time

—— Sessions

Which countries in
Europe use our datasets?

0
~ 3 1Jan 2015 7 Nov 2015 12 Sep 2016 19 Jul 2017 25May...
total sessions (visits) 5 Jun 2015 10 Apr2016 14Feb 2017 71 Dec 2017
19 I 55232 *
O pataLast upd 15:28:53 It = v
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Geographical distribution

of downloads in EEA39 (2015 — 2018)

Land
Monitoring

EU Member States
remain main users of
Copernicus land
products

Download statistics from countries outside EEA39

United States
38%

1% or less
18%

Canada
1%

Egypt
2% |

Austra I-i\aﬁ‘ N
1% ;

[ Country not traced
4%

hina.
17%

RTBsia
6%

Download statistics from 2015 onwards

Czech Republic
3%

Germany
16%

Belgium

Denma
2%

3%
Austria

3% -

Netherlands
3%
Portugal ~
a% |

Romania
4%

Luxembourg

T 2%

Bulgaria, Croatia, Cyprus,
Estonia, Finland, Hungary,
Lithuania, Latvia, Malta,
Slovakia, Slovenia, Sweden
(1% or less)

Poland
9%

< France-
9%

Spain
6% ( > Italy
United Kingdom 9%
8% 8%

European
Commission

| Copernicus




;
\/
\/

Land Monitoring

(opermicus

Evolution of the

service:
towards CLC+

more demanding user needs from policy side
more possibilities from technology side
CLC+ to provide a solution, operational by 2021




Copernicus land monitoring:
update freavrency, content & resolution

Land

Monitoring 6 years Thematic
richness
>, 3dyears ]
1) ‘ :
5 medium
Future
-
— 1 year HRL
(]
| .
e
% 3 month
T 2month —
Q.
= 1 month —
daily —
I I I I I | ues |
Tm 2m 5m 1M0m 20m 100m 1000 m
Spatial resolution H .| (opemicus




@ More demanding needs for LC/LU information

Land . . . .
vomrne * Continuity of land monitoring

information over Europe
 Thematic considerations:

— New or revised/updated Community

legislation, (incl. new MS reporting): need for LC/LU information:
* Climate change

_ Jow carbon economy - full EU28 / EEA39 coverage,
— circular economy - harmonised specifications
* Energy Union - sufficient spatial detail

" Greening the CAP - timely availability

* Forestry
« Urban planning - regular updates (yearly)

* Biodiversity strategy
— natural capital
Global policy: Sustainable
Development Goals (SDGs)
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Condition change

State change Cyclic change

growth, Drought stress,
insects

successi

Growth, succession,

Clearing,
soil sealing,

urban
,succession”

© Wulder, Berlin, 2014, EARSeL
Time series analysis
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@ Requirements summary: driver for new concept

for CLC+
‘i * Summary of requirements review

Monitoring

— MMUO0.5to 5 ha, 0.5to 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

CLC-Core
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Spatial domain

Source: CSU,

http://heleneloyan.cikeys.com/update/gis-layers/
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@ CLC+ a new concept in Land Cover / Land Use

Land
Monitoring



Vector, raster, grid cells

Land
Monitoring

CLC vector

CLC with 1 km raster/grid superimposed

i
Raster
-

Raster representation: A single class is assigned to each pixel

SRR 2 CLC-core grid,
211: 23daa populated with
242: 4daa h tic inf
312:440 daa thematic info
‘ 512: 83 daa .
e B S Gpﬁm',&}}ﬂﬁ

Grid representation: The internal composition of the grid cell is kept as an attribute vector
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Copernicus Sentinel 2
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