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Copernicus Land Monitoring Service (CLMS) | g S0
We provide geographical information on land cover and its changes, land use, ground _ _ :,E,_];‘
motion, vegetation state, water cycle and earth surface energy variables for both s 0
Europe and the entire globe. '
All products are free of charge and can be used for any purpose.
CLMS General Assembly 23-24 June 2026, Spain - REGISTRATION OPEN © Credits

Q\ Full-coverage Land Cover & Use @% Land Cover & Use in Priority Areas <® 3 Bio-geophysical Variables

@

Global and pan-European land cover and land use Tailored land cover, land use and crop type Consistent long-term time series of qualified bio-
inventories complemented by layers on vegetated and information for specific areas in Europe and geophysical products describing the status and
non-vegetated land cover characteristics worldwide vulnerable to environmental changes evolution of the land surface around the globe

> Ground Motion Data Qg:% Land Satellite Mosaics Reference and Validation Data

Information on the natural and anthropogenic ground Satellite images from Copernicus and commercial Ground-based observation and geospatial reference
motion throughout Europe satellites monitoring land surface conditions data used in CLMS product creation or validation
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Monitorovanie suburbanizacie
v zazemi Bratislavy

e okres Senec
e 2000az2018
e Furopean Urban Atlas

e Sentinel-2

Mgr. Adam Solc
Mgr. Lukas Zubrietovsky

Czechia

Slovakia

"~ built-up areas

- forests

| water bodies and courses
== motorways

= primary roads

— secondary roads

— railways

[ Senec district

© OpenStreetMap contributors

© Urban Atlas 2012 (EEA)
© Administrative boundaries ZBGIS
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Okres Senec
Chorvatsky Grob, Rovinka, Miloslavov,
Malinovo, Dunajska Luzna...
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Relativny prirastok obyvatelstva v obciach okresu Senec
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U rban Atlas - Suvisla sidelna zastavba (zastavany povrch =80%)

- MNesuvisla sidelna zastavba s vysokou hustotou
(zastavany povrch 50-80%) . " . " . M

2000 (pOd[’C] Sentlne[-Z) = Nesuvisla sidelna zastavba so strednou hustotou - . 1 O =

(zastavany povrch 30-50%) .

2006 . Nesuvisla sidelna zastavba s nizkou hustotou " . = . .
(zastavany povrch 10-30%) "

[ ]
2012 Nesuvisla sidelna zastavba s velmi nizkou hustotou
(zastavany povrch <10%)

2018 B izolované Struktiry

- Friemyselng, obchodne, verejng, vojenské a sukromne
arealy

9 Dialnice, rychlostné cesty a prilahlé arealy
. Ostatné cesty a prifahlé arealy

B Zcleznicna siet a prilahlé arealy

Arealy pristavov
Arealy letisk
@ Arealy skladok a tazby nerastnych surovin

~ | Arealy vystavby
B Arealy bez sucasného vyuzitia

. Arealy sidelnej vegetacie

Arealy sportu a zanadeni volneho ¢asu
Folnohospodarske, poloprirodné a zamokrene arealy
B Lesy
| Zamokrené arealy
B Vodné plochy a toky
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11100 11210 11220 11230 11240 11300 12xxx 13100 13300 13400 14100 14200 20000 30000 50000 @ Zhustenie zastavby na existujicich zastavanych plochach

1100 | 0 19 19 19 19 19 19 19 19 19 19 19 7 7 7
11210 |11 0 19 19 19 19 19 19 19 19 18 198 7 7 7 Zmena z polnohospodarskych a inych prirodnych arealov
11220 | 11 11 0 19 19 19 19 19 19 19 19 19 7 7 7 . na zastavané plochy
11230 | 11 11 11 0 19 19 19 19 19 19 19 19 7 7 7
20 | fTF 1 4% 1% 6 19 18 48 19 19 19 19 7T ¥ T : . .
Mo || h) mol nE o vew @ Am EE Ew v Wik 0 oz @ B - Zmena z arealov vystavby na zastavané plochy

12| 1919 19 18 18 18 0 19 19 19 19 19 7 7 T Zmena z polnohospodarskych a inych prirodnych arealov
13100 | 19 19 19 19 19 19 19 0 19 19 19 19 7 7 7 na arealy vystavby
13300 |15 45 415 45 15 15 18 18 0 49 4r 44 T T ¥
E‘q‘gg 1? 1? 1? ;'g ;‘g '1'3 1? jg :? 1”9 1{_}9 12 ; g ; Zmena z polnohospodarskych a inych prirodnych arealov
4200 | 19 19 19 19 19 19 19 19 19 19 19 0 7 7 7 - na priemyselné, obchodné, verejné, vojenské a sukromne
20000 | 12 12 12 12 412 12 13 19 18 19 14 14 0 4 7 arealy
30000 | 12 12 12 12 12 12 13 19 18 19 14 14 &5 0 5
50000 | 12 12 12 12 12 12 13 19 18 19 14 14 7 4 0 Zmena z arealov vystavby na priemyselné, obchodné,

1.1 densification of existing urban fabric 0 nochange verejné, Vojenské a sukromné areé|y

12  urbanisation by residential built-up areas 4 afforestation

1.3 urbanisation by non-residential built-up areas 5 deforestation mena z pol’nohospoda’rskych arealov na dialniénu

14  urbanisation by arfificial vegetated areas {  other changes

15  completion of residential construction Krizovatku

1.6  completion of non-residential construction

1.7 completion of construction of artficial vegetated areas
1.8  urbanisation by areas under construction

19  other changes of artificial surfaces

Ostatné zmeny

Pévodné zastavané plochy v roku 2000/2006/2012
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Change Detection Toolbox for ArcGIS (Desktop and Pro)
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https://gis.fns.uniba.sk/projekty/CDT/index.htm

5 Detection of changes — O x
% Input LC feature dass from the first period - | Detection of A
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| i | The tool detects land cover
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2000-2006

2006-2012

Type of change

- Densification of existing urban fabric

- Urbanisation by residential built-up areas

- Urbanisation by non-residential built-up areas

- Urbanisation by artificial vegetated areas

- Completion of residential construction

- Completion of non-residential construction
Urbanisation by areas under construction

" Other changes of artificial surfaces

B Other changes
No change

- Existing built-up areas
— District boundary

2012-2018
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Chorvatsky Grob

(Cast Cierna Voda)
v rokoch 2000-2018




2006-2012

2000-2006
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Chorvatsky Grob

(Cast Cierna Voda)
v rokoch 2000-2018

Type of change

- Densification of existing urban fabric

B Urbanisation by residential built-up areas
- Urbanisation by non-residential built-up areas
- Urbanisation by artificial vegetated areas
- Completion of residential construction

i Completion of non-residential construction

Urbanisation by areas under construction
" Other changes of artificial surfaces

B Other changes GEOGRAPHIA CASSOVIENSIS X1V 2/2020

No change

- Existing built-up areas
— District boundary

>

Analysis of land cover changes using the Change Detection Toolbox:
a case study of suburbanisation in the Senec district, Slovakia

Hana BOBATOVA. Lukas ZUBRIETOVSKY. Adam SOLC
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Urban Atlas Land Cover / Land Use Change 2006-2012
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Urban Atlas Land Cover / Land Use Change 2012-2018
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Urban Atlas Land Cover / Land Use Change 2018-2021

- e rozsah: Functional Urban Areas
. __  rozlisenie: 0.25 ha (1 ha)
. -~ e aktualizacia: 3-ro¢ne
J 2 e e dostupnost:
Bernolakovo e 2006
~ #H—_t‘____,_,L.;fi*w;;"‘#{*f;ua'ﬁ"" 2012
NN 2018

2021




Hodnotenie mestskej zelene v Bratislave
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Availability - -

e Mmnozstvo a kvalita zelene v okoli

Accessibility bl " vy T i .”
e dostupnost vacsich zelenych ploch | = _ _J
Visibility WS * " e
e viditelnost zelene z budov




Hodnotenie mestskej zelene v Bratislave

Availability

Satelitha snimka Sentinel-2
Accessibility

European Urban Atlas 2018
OpenStreetMap budovy, cesty, parky
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Hodnotenie mestskej zelene v Bratislave

Availability

Satelitha snimka Sentinel-2
Accessibility

European Urban Atlas 2018
OpenStreetMap budovy, cesty, parky

b [ City districts
%1 Green urban areas
I Permanent crops and pastures
B Forests and herbaceous vegetation association

0 Land
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Hodnotenie mestskej zelene v Bratislave

Availability

Satelitna snimka Sentinel-2
Spektralny index Forest Index

(Yu etal. 2014) - vychadza z NDVI,
lepsSie odlisuje stromovu vegetaciu

od travnate,.

|:| test

LST

darea

35°%C

18°C




. . . o Land
Hodnotenie mestskej zelene v Bratislave @ Monitoring Service

Accessibility
European Urban Atlas 2018
OpenStreetMap budovy, cesty, parky ™ Wy apsm i) :::;:Tm T Mt
l Residential green 0.06 (0.1) 136 (150) walking, cycling
Play green 0.52 (0.5) 348 (350) walking, cycling
Theoretical Functional Levels
Neighbourhood green 1.8 (2) 585 (600) walking, cycling, driving
= hierarchicke urovne Zeleny ch plf)Ch Quarter green 5.9 (6) 958 (1000) walking, cycling, driving
District green 13 (15) 1345 (1400) walking, cycling, driving
City green 69 (70) 2697 (2700) cycling, driving

Metropolitan green 450 (450) 5903 (5900) cycling, driving
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Accessibility

European Urban Atlas 2018
OpenStreetMap budovy, cesty, parky
Theoretical Functional Levels

= hierarchické urovne zelenych ploch
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Urban Forestry & Urban Greening 93 (2024) 128217

Contents lists available at ScienceDirect P

GEREENING

Urban Forestry & Urban Greening

journal homepage: www .elsevier.com/locate/ufug

Original article

Measuring the quality and accessibility of urban greenery using free data
sources: A case study in Bratislava, Slovakia

Hana Bobalova ™ , Vladimir Falfan®, Alexandra Benova *, Miroslav Kozuch *,
Michaela Kotianova ", Frantisek Petrovic ©

* Comenius University in Bratislava, Faculty of Natural Sciences, Department of Physical Geography and Geoinformatics, Mlynska Dolina, llkovicova 6, 84215
Bratislava, Slovakia

® UAVONIC SK, Krasovského 14, 851 01 Bratislava, Slovakia

© Constantine the Philosopher University in Nitra, Faculty of Natural Sciences and Informatics, Department of Ecology and Environmental Sciences, Trieda A. Hlinku 1,
949 01 Nitra, Slovakia
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Tree Cover Density 2023
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rozsah: Europa
rozlisenie: 10 m (100 m)
aktualizacia: rocne
dostupnost:

2012

2015

2018
2019-2023




Hodnotenie mestskej zelene podla pravidla 3-30-300

Cecil Konijnendijk (2021)

Pravidlo 3

Kazdy Clovek by mal vidiet aspon 3 stromy zo svojho obydlia.

Pravidlo 30

V okoli obydlia by malo byt minimalne 30 % pokrytie stromovou korunou.

Pravidlo 300
Obyvatelia by mali mat pristup k verejnej zeleni do vzdialenosti 300 metrov od miesta bydliska.

y Land
\Y Monitoring Service
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Hodnotenie mestskej zelene podla pravidla 3 -30-300 ( 5’; ,\j‘;‘nitoﬁng Sarvice

e mestska Cast Bratislava-Dubravka

e OpenStreetMap budovy

Pravidlo 3: | -
e pbodova vrstva stromov (mesto Bratislava) ' go-egd® 3 [O%—
Pravidlo 30: ' J | —

e vySkovy model stromovej pokryvky
(leteckeé laserove skenovanie ZBGIS) : L e P Y
Pravidlo 300: | " - N, 7 !

e European Urban Atlas

Dominik Bachan
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\/ Monitoring Service

Pravidlo 3:

e gdenerovanie pozorovacich bodov

e konstrukcia Line of Sights
e sumarna statistika za pozorovacie body

e sumarna statistika za budovy
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Y Monitoring Service

Pravidlo 3:

e gdenerovanie pozorovacich bodov

e konstrukcia Line of Sights
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Hodnotenie mestskej zelene podla pravidla 3 - 30 - 300 O Land
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Pravidlo 3:

e gdenerovanie pozorovacich bodov

e konstrukcia Line of Sights
e sumarna statistika za pozorovacie body

e sumarna statistika za budovy
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Hodnotenie mestskej zelene podla pravidla 3 - 30 - 300 ( 5‘; ,\jf,‘gitoring Sarvice

Pravidlo 30:
e Canopy Height Model (lidar)

e reklasifikacia podla vysky vegetacie
e sumarna statistika v okoli30 m

od budovy (% canopy cover)
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Pravidlo 300:

e vrstvalesov a parkov

e dostupnost do 300 m od budovy




Hodnotenie mestskej zelene podla pravidla 3 -30-300 (Wl -ane
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Pravidlo 300:

e vrstvalesov a parkov

e dostupnost do 300 m od budovy
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Urban Atlas Street Tree Layer 2021
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rozsah: Functional Urban Areas
rozliSenie: 500 m?

aktualizacia: 3-roCne
dostupnost:

2012

2018

2021
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Small Woody Features 2021

e rozsah: Eurdpa
e rozlisenie: 5 m (100 m)
e aktualizacia: 3-rocne
e dostupnost:

2015

2018

2021




Hodnotenie mestskej zelene podla pravidla 3-30-300 ( Y kj‘;‘f,tor,ng Sarvice

Woody Vegetation Layer 2021

rozsah: Europa
rozlisenie: 5 m (100 m)
aktualizacia: 3-roCne
dostupnost:

2015



Hodnotenie mestskej zelene podla pravidla 3 -30-300

Pravidlo 30 vypocitané na zaklade Woody Vegetati

y Land
\ Monitoring Service

on Layer 2021

Y
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e rozsah: Eurdpa
e rozlisenie: 5 m (100 m)
e aktualizacia: 3-rocne
e dostupnost:

2015

2018

2021
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