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Copernicus Land Monitoring Service (CLMS)

Land
Monitoring

Systematic Biophysical Monitoring

Land Cover & Land Use mapping

Thematic hotspot mapping

Imagery & Reference data

Ground Motion service
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Imperviousness and imperviousness change products

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

* 2006-2009-2012-2015

* 20mand 100 m

Forest

e Tree Cover Density (0-100%)

* Dominant Leaf Type

e 2012-2015
e 20mand 100 m
Grassland

e Grassland (binary)
e 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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B Imperviousness Density
I Tree Cover Density
Bl Permanent Water
B Temporary Water
] Permanent Wet
I Temporary Wet
[ IGrassland
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HRL Imperviousness (IMP)
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Level of sealing of soil:

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

No Imperviousness

o |:] Imperviousness degree: 1 -29%
‘j‘ |:] Imperviousness degree: 30 - 49%
1 :l Imperviousness degree: 50 - 79%
- Imperviousness degree: 80 - 99%
- Imperviousness degree: 100%

Imperviousness Classified Change 2012- d
2015 7
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= ] NoImperviousness
'N [ imperviousness degree: 1 -29%
s :A y :l Imperviousness degree: 30 - 49%
‘ * [1Unchanged Areas . ‘i;’ ik [T] imperviousness degree: 50 - 79%
? 27 I imperviousness degree: 80 - 99%
M Mew Cowver vg [ imperviousness degree: 100%
[ Loss of Cower
[JUnchanged Sealed Areas European )
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From pan-European (CLC) to hotspot (Urban Atlas) mapping
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e MMU: from 0,25ha to 1ha

Hotspot monitoring products

Existing coverage: 9

1,1 M km? Urban Atlas (2006-12)
* 0,55 M km? Riparian Zones (2012)
* 0,52 M km? Natura2000 (2006-12)

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

e Adapted nomenclé\fure
* \Vector products

total EEA39:
5.838.876 km?
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Urban Atlas + Riparian Zones (Grudziadz,
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EU settlement map to be included in HRL2018
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Requirements summary: New EU policies: driver for new

ot: CLC+
Summary of requirements review
— MMU 0.5to 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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CLC-Core GIS 101

Land

Monitoring l. LC(:I block LlIJA block 1. CHIb|OCk
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» %
FID | shape *| oBJECT| NAME |suM_PoP| suM_DWELL2 | sum_POP19)| shape_*
0[polygon 1 |Agincourt North 22237 6352 20519 12392
1 Polygon 2 |Agincourt South-Malvern W' 21770 6689 21154 15444,
2Poygon|  3\Aldewood | 12118 4599 12043 914638
3 polygon| 4 Annex o] 12895] 2096963934
4 Polygon| 5 Banbury-Don Mills 18083 7309| 17908 16857,
5 Polygon| 6 Bathurst Manor | 14027 465 13908|12823.
6rolygon| 7 BayStreetComidor | 9386, 6127 8267 68978
7 Polygon| 8 Bayview Village | 12004 458 12678 95106
8Polygon|  9|Bayview WoodsSteeles | 13538 4687 13534 82636
9'Polygon| 10 Bedford Park-Nortown | 17293 7538 16070 10274,
10/Polygon| 11 Beechborough-Greenbrook | 7231 2690 706763558
11/polygon | 12|Bendale 12578 a388] 11157 92155
12 Polygon| 13 Black Creek T 24360, 7513 24707 89015,
5 ;
10 u"ii‘l 0 outof 140 Sected)
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CLC with 1 km raster/grid superimposed

CLC 112

112:450daa
211: 23daa
242: 4daa

‘ 312:440daa

512: 83 daa

A -
Grid representation: The internal composition of the grid cell is kept as an attribute vector.
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Population density estimates based on UA

Land
Monitoring Calais (FR)
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Populat density estimates based on UA
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Road network expansion, urban sprawl & lock-in

Development of density
Land Scale 1:300000 z
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Overlay of N2K with urban sprawl (PL) (EEA & FOEN)

Overlay of the Natura 2000
network with the urban
sprawl results for Poland
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Urban permeation units
per m?

<1
1-3
3-5
5-8
8-13
16-18
18-25
25-32
32-41
>4

No built-up areas

Natura 2000 sites

Outside Poland
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Outside EEA member
countries
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Land recycling as a co

Land
Monitoring

Land densification

Land densification:
The land development that takes place
within existing communities, making
maximum use of the existing
infrastructure instead of building on previously
undeveloped land.

Land recycling:
The reuse of abandoned, vacant,
or underused land for redevelopment.
-'Grey’ recycling: when ‘grey’ areas
(buildings or transport infrastructures)
are used for development.

‘Green’ recycling: when ‘green’ area,
(green urban areas, sport
facilities) are created.

m . (opemicss
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Land Cover flows

in land

LAND RECYCLING

Icf 11: Urban lcf 12: Recycling
development/infilling | of developed urban land

Internal conversions between
residential and/or
non-residential land cover
tion on urban
enfield sites is not included
here but rather under Icf 11

Conversion from disconti-
nuous urban fabric, green
urban areas and sport and
leisure facilities to dense urban
fabric, economic areas and
infrastructures.

In the example:
From “discontinuous very
low urban fabric” to discon-
tinuous dense urban fabric”.

In the example
From “mineral extraction
and dump sites” land

without curren

lef 13:
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.

In the example:
From Industrial, commercial or transportation
networks' to ‘green urban areas’.

World Imagery - Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

recycling:

Icf11 @irban development/infilling:
conversion from discontinuous urban fabric,
green

urban areas and sport and leisure facilities to
dense urban fabric, economic areas and
infrastructures;

Icf12 @@ecycling 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;

Icf13 @levelopment 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;
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Finland (4)
Malta (1)

France (31)
Latvia (2)
Bulgaria (8)
United Kingdo...
all FUAs (318)
Netherlands (15)
Portugal (7)
Germany (35)
Sweden (8)
Ireland (5)
Czech Republi...
Romania (14)
ltaly (31)

Austria (5)
Poland (32)
Estonia (2)
Spain (24)
Belgium (7)
Lithuania (3)
Slovenia (2)
Denmark (4)
Hungary (9)
Greece (9)
Slovakia (8)
Luxembourg (1)
Cyprus (1)

0%

5%

10%

15% 20% 25% 30% 35% 40%

45% 50%

I Densification
[0 Grey recycling
[ Green recycling
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Land recycling by FUA and country

Land recycling
(in % of total land consumption)
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Ratio of densification to land take (average of all FUASs)

Finland (4)
Fangd. France (31)
Monitoring Malta (1)
United Kingdo...
Bulgaria (8)

all FUAs (318)
Germany (35)
Latvia (2)
Portugal (7)
Czech Republi...
Ireland (5)
Netherlands (15)
ltaly (31)
Sweden (8)
Lithuania (3)
Spain (24)
Slovenia (2)
Poland (32)
Austria (5)
Denmark (4)
Estonia (2)
Hungary (9)
Greece (9)
Romania (14)
Belgium (7)
Slovakia (8)
Luxembourg (1)
Cyprus (1)
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Latvia (2)
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Ireland (5)
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nteractive web map on land recycling densific
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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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Safeguarding citizens from risks to health & well-being

oA et | o ity

Green Infrastructure and Flood Management

Promoting cost-efMident flood risk reduction via green
infrastructure solutions

Imperviousness density §
~ Percentage
B o
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Assessing flash flood ris
Fand Mﬁnchen ist die am Starksten versiege Gesamtranking: Versiegelungsgrad der 50 einwohnerstirksten Stadte

Monitori=~ Rang Stadt Versiegelungsgrad in %

SPIEGEL ONLINE sriecELE

1 Miinchen 46,6
: == Meni | Politk Meinung \Wirtschaft Panorama Sport Kultur Netzwelt Wissenschaft mehrv
et WIRTSCHAFT Schlagzeilen | DAX 11.466,39 | TV-Programm | Abo Oberhausen 442
ey < | Nachrichten> Wirtschatt>\ ftplanung > Miinchen: Von allen Stidten am melsten bebaut und asphaltiert 3 Hannover 42,6
_ Versiegelte Fliachen 4 Ludwigshafen am Rhein 423
~ In diesen Stadten ist Starkregen besonders gefahrlich . Narnberg 404
~ Weil immer mehr Flichen versiegelt sind, drohen bei Starkregen Uberschwemmungen. Eine Datenanalyse 6 Mannheim 402
- . zeigt, wie viel Flache deutsche GroRstadte verbaut haben - und wer Beton-Spitzenreiter ist. '
- 7 Gelsenkirchen 39,4
Versiegelungskarte
- 8 Berlin 39,0
Miinchen (Stadt)
Mittlerer Versiegelungsgrad: 46,61 % 9 Bochum 379
10 Duisburg 270
45 Heidelberg
11 Frankfurt am Main
46 Saarbriicken 18,5
= 11 - Stadtische Bebauung 12 Essen
X o e ﬂ?ﬂmﬂ";&"m Land 47 Miinster 179
14 - Stadtisches Grin 13 Oldenburg
2 - Landwirtschaftliche Nutzung
3 - Wald, Vegetation, offene Flachen ohne Vegetation 48 Hamm 17,8
14 Diisseldorf
49 Freiburg im Breisgau 17,6
15 Hamburg
onder_ _
50 Potsdam 12,7
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Copernicus Sentinel 2
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