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Environmental Land Monitoring

Environmental management aims at selecting and applying policy solutions
that provide a balance between sustainable use of our natural resources and
satisfying the needs of society. This requires thorough planning supported by
reliable data and models that allow forecast of decisions’ consequences. Land
cover maps acquired with help of Earth observation (satellite images) for large
areas in a fast, reliable and cost-efficient manner provide information on our
resources to be managed.

Land monitoring services provide geographical information on land cover and
on variables related, for instance, the vegetation state or the water cycle. The
objective of the Copernicus Land Monitoring Service is to provide European
land-cover information to users in the field of environmental and other
terrestrial applications.

FOMI plays a key role in the national and - as member of supporting
institutional network of the European Environmental Agency (EEA) - in the
European land monitoring as well.
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Participation in national and European land monitoring

National segment of European CLC update & change mapping as NRC land cover
Verification & enhancement of HR land cover layers
National 1:50.000 scale CORINE Land Cover mapping (CLC50)

Working for European Environment Agency (EEA) as participating in European
Topic Centres since 2001:
— 2001-2006: European Topic Centre - Terrestrial Environment (ETC-TE)
— 2006-2010: European Topic Centre - Land Use &Spatial Information (ETC-LUSI)
— 2011-2014: European Topic Centre - Spatial Information and Analysis (ETC-SIA)
— 2015- : European Topic Centre — Urban, Land and Soil systems (ETC-ULS)
» Participation in the technical coordination of European land cover mapping
activities (methodological developments, QA/QC, training of 39 national teams)
» Participation in the development and testing of LC/LU related environmental
indicators (land take, imperviousness & change)
» Participation in the development of a European land monitoring strategy (EAGLE
working group, FP7 HELM project
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Copernicus programme Qpﬁiﬂlggﬁ
GMES (Global Monitoring for Environment & Security)
Copernicus is a joint initiative of the EC and ESA to develop a high-quality European Earth

observation capacity. Its objective is to provide relevant information services to policy-
makers and other users, particularly in relation to environment and security
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Copernicus land components

Global component

bio-physical parameters (Essential
Climate Variables (ECVs), food security
(Africa) etc.

Pan-European component

Satellite image mosaics, CORINE land
cover & changes, High Resolution layers
(HRL)

Local component (hot spot
mapping)

Urban Atlas + HR land cover for Riparian
zones / Natura 2000 areas / Coastal
zones

In-situ component

National ortho-photos, topo& thematic
maps, cadastral maps, LPIS data,
Eurostat LUCAS survey, ...

Source: EEA
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CORINE land cover (CLC) mapping

CORINE = Co-ordination of Information on the Environment
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Purpose: To provide quantitative, consistent and
comparable information on land cover

Applications: Land cover is a basic data source for
environmental modelling, regional planning and
orientation of the environmental policy in Europe

Mapping surface features at scale 1:100.000 based on
physical characteristics

Minimum Mapping Unit (status): 25 ha
Minimum Mapping Unit (changes): 5 ha
Minimum Mapping Width: 100 m

Nomenclature: 3 levels, 44 classes for Europe

Time-series:
CLC1990, CLC2000, CLC2006, CLC2012, CLC2018, ...

Method: visual photointerpretation of satellite data

Implemented by member states, coordinated by EEA
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CLC time-series (suburban area north from Budapest)
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CLC-changes (suburban area north from Budapest)
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Average annual land take between 2000-2006 in Europe
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Average annual land take
as % of 10km grid cells
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Outside data coverage

Land take: Change of the amount of
agriculture, forest and other semi-natural
and natural land taken by urban and other
artificial land development.

Methodology: 1km grid based calculation on
the basis of CLC-change data

Related policy documents:

- COM(2010) 2020 final, Europe 2020: A
strategy for smart, sustainable and inclusive
growth

- European Landscape Convention

> .‘ : , - Roadmap to a Resource Efficient Europe
i oo = o e s | - 7th Environment Action Programme
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Copernicus High Resolution Layers

5+ Thematic land cover layers (2012):

1. Imperviousness

2.  Tree Cover Density+ Forest types +
additional support layer

3.  Natural and semi-natural grasslands
Wetlands
5. Permanent Water Bodies

Method: Semi-automatic classification of satellite
imagery

Resolution: 20m / 100m
Minimum Mapping Unit (Forest types only): 0,5 ha
Minimum width of mapped linear elements: 20 m

Time series: 2006, 2009 (Imperviousness only), 2012 (5+ layers), 2015, 2018...
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Imperviousness composite
2012, 2009, 2006 RGB

Yearly average land-take and IMD changes by CLC classes for Hungary
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Local component: Urban Atlas 2006 / 2012 & changes

Urban Atlas LC / LU classes

I 11100: Continuous urban fabric (S.L. > 80%)
I 11210: Discontnucus dense urban fabric (S.L.: 50% - 80%)
B 11220: Disconsinuous medium density urban fabric (S.L.: 30% - 50%)
B 11230: Disconnuous low density urban fabric (S.L.: 10% - 30%)
11240: Discontnuous very low urban densiy fabric (S.L. < 10%)
B 11300: Isolated structures
B 12100: Industrial, commercial, public, military and private units
B 12210 Fast transit roads and associated land
12220: Other roads and associated land
B 12230: Railways and associated land
12300: Port areas
12400: Aports
I 13100: Mineral extraction and dump sites
B 13300: Construction sites
I 13400: Land without current use

14100: Green urban areas

14200: Sports and leisure faciities
21000: Arable land (annual crops)
22000: Permanent crops
23000: Pastures

B 31000 Forest
32000: Herd o
40000: Wetlands

B 50000: Water
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Local component: Riparian Zones land cover 2012

Riparian zones LC / LU classes

(MAES level 4)

T 111t Coniunus wtan fabec (n-ak based or M. >80 100%

I 112 Denme wben fabe (MO >30-80% + industrat, commercial Suthe. ity and private unis)
I 1113 icnial o commercil wnts

I 1 1 2.0 Low denaty urben tabrs IMD. 0-30%)

I © 12 1 Low dennty urten tabee (MLD. 0-30%)

I 21 2 Ratenys and assccted land
1213 Port wwas

T 132 1 Lot wimout cument use

TN 1 290 Green wnan aas

T 1411 Groan et menes T.C.D 2 30%

T 1412 Green uhen weas TCD < 30%
1421 Spomm and leure tacites TC.O 2 3%

I 1422 Soomm and mers tachtes TC.O. < 308
2101 Nonamgated arste land

B 2121 Greenouses

2221 High wiem bt ees (matenively managed)
2223 Low wem rut bees and berry plantatons

2221 Comples Gutwaton patens

2330 By sgrcutae e of naturel vegenanon
I 3000 Wooomnd and Seest
I 3 1 1 1 Roarien and Suvial Brosdiesved forest (TC.O > 80%)
T 3131 Rparian and Suvie Brosdenved forewt (TC 0. » 30 - 50%)
I 321 1 Riparian and Suvial conderows formt (TC.D. > 80%)
p T 322 1 Fpanan s vl conterons et (TC.0. > 50 80%)

/ 7. o I 3231 Rparian and Suvial conerows orest (T.C.0. » 30 - 50%)

3111 P S ! ] I 33 1 1 Rpanan and Suval med et (TC.O. > 60%)

/ /,.-/§1‘1 7 3 . § - I 2331 Rparian ant vl mived feeost (T.C.0. > 30 - 50%)
RaC L /_/ - i 3411 Tramatons wocdiend #nd scns
/_-‘ { \- < 3412 Unes of wees and 2D
G { 4000 Grassians
4110 Maraged grassiend
4111 Managed graesiands winout Yees and scrvs (TCO. < 30%)

4112 Managed grasslinds witvout oes ng scnoe (TG0 2 30%)
4200 Naturat graswiance

4211 Oy grassanss winout bees (T.C.0. < 30%)

4212 Mesc grassiands wenout irees (TC.0. < 30%)

4221 Dry grassiancs wih rees (TC D 2 30%)

4222 Mesc gassiands win vees (TC D 2 30%)

5,000 Heamiass anc sctad

6213 Rver Barka
622 Bare 100k and rock debew
B 6222 Burne armas foncest burne rest)
N 7000 Weters
T 7101 ikt Seshaster marsnes ot reece
I 712 1 et sakes marstas wsut reacs
I 721t Ceploted pear bog
I 72 12 Unespioted peat o
B 0000 Rovers and
I 0.1t Permanent marconsected raming wete courses
I 0 1.1 2 wasemtsantly rusewng water courses
T 01 1.3 vigty modtied sunaral witer courses M canaiy
T 012 1 Permanect separmnc waner boces beongng 1 De e srstem
0201 Natural wanet Boces
92,03 Ponds and lshes wih Compiey manmade Wuchee
92149214 wrwienly managed fan pends
T 92 1.5 Suncng weter boses of incustsal vaes
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Local component: Land cover 2006 / 2012 of Natura 2000 sites

Natura 2000 LC / LU classes
(MAES level 4)

I 11 1.1 Urtan tabric (predominanty putic and pevate usts)
I ¢ 1 1.3 industial, commencial and mibtary unts
I 12 11 Road retwors and assocated land
I 2 1 2 Rasways and associated land
12,3 Port wess
1214 Arports
I 1301 Mierat eatvacton, cummp and Contrucson stes
I 1 221 Lana wimout current use
14.1.1 Groen urban areas and leisure taciities
2101 Avatie imgated and ron-¥ngated g
2121 Grosnhouses
B 221 1 Voayeros
2221 Frust roes and by plantations
I 2231 Otve groves
2311 ASnusl Iops 355008160 Wi DerTanent Cops
2321 Complex cutivation patiens
2331 Land principally 600upkd by aprcure with SIGVICAOt areas of NtE vegetason
2341 Agrosorey
B 2121 Broadeaved swamp forest
3131 Omer ntural and sem: naturst broadesved forest

3.1 4.1 Broadesved evergreen forest

3151 roghly atAcial trosdieaved plartations
I 322 1 Conterus swamp forest
I 323 1 Omer naturat and sem: Asturt consercus forst
I 324 1 vgriy anticial conderous plantations
R 332 1 Moed swamp forest
I 3331 Oter natural and som naturs mised focest

| 3341 reghiy aricisl mined plastatons
3411 Transtonal woodiand and scrud

34.1.2 Uines of boes aad scnd
B 31 1 Damaged forest

4.1.1.1 Managed grassiand

4211 Seev-natural grassiand with trees (TC O x 30%)
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4212 Semi-natural grassiand without ¥ees (T.C.D. < 30%)
422.1 Apine a5 sud-sipne catural rassiend
5111 Meattianas and Moonands
5.1.1.2 Omar scrvt lang
52 1.1 Scherophylious vegetation
6.1.1.1 Sparsely vegetated aress
6211 Boaches
621.20unes
6213 River banks
6221 Bave rocks and rock desre
6222 Bumt areas (except busnt forest)
I 6223 Guaciers and perpetust snow
1.1.1.1 inland Sreshwater marshes
I 7.1.2.1 ianc saine marshes
I 7211 Exphoted peat bog
B 72 1.2 Unexpioned peat eg
8.1.1.1 Sat marshes
B 8113 Sakees
I 8121 itertcal Nats
8.2.1.1 Coastal lagooes.
8221 Estuanes
I 9 1 1.1 Msterconoected runeieg water courses
I © 113 rghly mocHied natural water courses and canals.
I 9.1 2.1 Separated water bocdes belonging 10 e fiver System (dead side-soms, ood Ponds)
9211 Natursl water bodes
9213 Ponds and lakos with compietely Man-made structure
9.2 1.4 Wntersivaly Maneged fsh ponds
9.2 1.5 Standieg water bosses of indusinal stes
10.1.1.1 Masine (omer)

14



Copernicus land monitoring workplan 2016 - 2020

Principles: continuity, timeliness, lessons learnt, cooperation with MS
Pan-European component

CORINE land cover production: Implementation CLC2018 started with preparations
 Timeliness: CLC2018 map to be ready at end of 2018

* Supporting bottom-up creation
* Proposed extension to European Neighbourhood countries
HRL production: For the reference year 2015 (+1 year) started, 2018 in preparation

* (Re-)analysis of imperviousness &changes for 2006/2009/2012 establish full
coherence with 2015 layer

* Forest & change products
 Re-defined grassy and non woody vegetation product
* Re-defined wetness & water products

* New layer: Small woody features

* Proposal for a new phenology product 7
Q)permcus
f Europe’s eyes on Earth
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Copernicus land monitoring workplan 2016 - 2020

Local component

Extension of Urban Atlas 2012 to EEA39 + integration of 3rd dimension
Extension of Riparian zones mapping (full hydrographic network)

Extension of land cover mapping in Natura2000 sites (relevant habitats in agreement
with DG ENV)

Development of coastal zone monitoring service

Development of snow & ice monitoring service

Further activities

Verification of local component data by interested Member States

Creative thinking needed on “enrichment”of local component products to further
increase usability

Need for the harmonization of local component layers (homenclatures, scale, ..)
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Useful links

COPERNICUS programme: http://www.copernicus.eu/

Q)pernicus

Europe’s eyes on Earth

COPERNICUS land monitoring (information & available data):
http://land.copernicus.eu/

Copernicus land monitoring data for Hungary:

http://www.fomi.hu/portal/index.php/projektjeink/foldfelszin-monitorozas-corine

Land take indicator:

http://www.eea.europa.eu/data-and-maps/indicators/land-take-2/

Imperviousness change indicator:

http://www.eea.europa.eu/data-and-maps/indicators/imperviousness-change/
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Thank you for your attention!

Contact details:

Maucha Gergely
Head of department

Institute of Geodesy, Cartography & Remote Sensing
Department of Environmental Applications of Remote Sensing
1149 Budapest, Bosnyak tér 5.

phone: +36 1 460 4176

e-mail: maucha.gergely@fomi.hu

web: www.fomi.hu
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