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Uvod - Udrzitelny rozvoj jako vyzva souéasnosti

= Udrzitelny rozvoj meést je jednou ze zasadnich vyzev ve svéte, v
Evropé i v CR (napf. Habitat I11/SDGs, EU Land communication)

= Urban sprawl, fragmentace krajiny, ekonomické, ekologickeé a
socialni konsekvence

Figure 3  Built-up area, road network and —
population increases, selected EEA AR

= zdravi / kvalita zivota

1980 = 100
125 5 The ignored challenge

= biodiversita '»
= doprava ::; ‘

= energie

= bezpe&nost PRy P

= CR je mezi skupinou zemi s nejvétdi mirou
narustu zastavénych oblasti v Evropé
= Mira narustu zastavénych oblasti se v CR

V4 v .
Sta Ie ZvyS UJ e >75 % evropské v evropské populace Zije v méstskych oblastech Zzdroj: EEA



Monitoring krajinného pokryvu a jeho zmény

= Krajinny pokryv odrazi jak prirodni potencial krajiny, tak i
aktualni vyuziti tohoto potencialu, zmény pak casto konfliktni
potreby takoveého vyuziti.

= Krajinny pokryv a jeho zmény zakladaji moznosti a limity
dalsSiho vyuziti krajiny v budoucnu.

= Krajinny pokryv je nutné vnimat jako limitni zdroj, omezené
obnovitelny vétSinou jen v delSim ¢asovém horizontu

prirastky § 4

Stav v case 01 Stav v ¢ase 02

Zmény 01-02

—\ ubytky

Do jaké miry kompenzuji celkové prirtistky celkové tibytky?
Jak se méni celkova kvalita stavu v case?
Jaké procesy jsou za prirastky a ubytky?




Monitoring krajinného pokryvu a jeho zmény

Pro efektivni management Uzemi je potreba vhled do procesu za
zmeénami v uzemi

a) dobré informace o stavu a zménach krajinného pokryvu
" mnozstvi

= struktura a typologie

= prostorova distribuce

= kvantita, kvalita a intensita zmén

= dlouhodobé trendy

b) moznost propojit informace o krajinném pokryvu s dalSimi
informacemi

= o regulativech v uzemi
= se socio-ekonomickymi ukazateli
= s dalsSimi environmentalnimi informacemi



Monitoring krajinného pokryvu a jeho zmény

Dobré informace o stavu a zménach krajinného pokryvu

-> potfeba (monitorovaciho) systému / programu pro sbér dat
o krajinném pokryvu

Existuji rizné strategie zalozené na

" informacnich registrech (napr. katastr)

" mistnim Setreni Ci topografickém mapovani (centralni,
distribuované)

= statistické pristupy na zakladé vybranych vzorkd

" semi-automatické zpracovani dat dalkového prazkumu
Zemeé (DPZ)

= Narodni programy
=  Copernicus reprezentuje evropsky program



Potencial sluzeb Copernicus a DPZ obecné

integrated urban (re-)development strategies

<
<

Multilevel, harmonized and comparable information basis

. Open Data (Copernicus programme)

Horizontal and vertical coordination and stakeholder engagement

European
level

Regional
level

City level

identification, characterization and monitoring of city potential
for sustainable growth (potential (re-)development areas:
(green / grey) and actual development context

v



DPZ zdroje - Evropska kapacita
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EU/ESA Copernicus program - Sentinels data

COPE RN ICUS AN D ITS SE NTI N E LS Observing our planet for a safer world. The European Earth Observation Programme
Copernicus provides geo-information products and services based on satellite imagery.
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Free and Open Policy - data programu Copernicus zdarma

Obrovské mnozstvi dat generovanych: napf. kazdy Sentinel-1 poskytne 1,8 TB
/ den, s Sentinel-2s poskytujicich 1,6 TB a Sentinel-3, které poskytuji 0,6 TB.

Pristup k velkému objemu generovanych dat je stale vyzvou, ale je reSen s
rozvojem technologickych moznosti a inovativnich pristupt k distribuci.



Copernicus sluzby - zdroj standardnich informaci
opemicus (@l (A (©
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Hlavni témata a oblasti aktivit GISATu

e Monitorovani rozvoje mést, méstskych aglomeraci ¢i regionu

popis a typologie oblasti
struktura a intensita zmeén
dlouhodobé trendy, identifikace hlavnich sméru rozvoje

obecny land cover / land use

specificky monitoring - green infrastructure URBIS

e Vyvoj indikatorua (v ramci EEA - ETCULS) S T \\:}

Lad dS ISytm

Land take
Urban sprawl
Land fragmentation

e Exploracni platformy (napr. World Bank PUMA) .



Analyticky ramec — EEA LEAC framework

Klasifikace tokii land cover / land use
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Priklady

Artificial classes L3
B8 111 - Continuous Urban Fabric

B 112 - Discontinuous High Dense Urban
Fabric

Struktura LC-LU meésta Ci regionu

113 - Discontinuous Low Dense Urban

Kombinace s dalsimi daty : i

W 100 - Artificial Surfaces B8 120 - Industrial, Commercial and

Transport Units
200 - Agriculwral Land
B8 300 - Natural Areas

130 - Construction Sites
B 140 - Urban Greenery

500 - Water
8 150 - Rural Settlement
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Priklady

STRUKTURA PRIRUSTKU URBANIZOVANYCH PLOCH PLOCHA ZMEN LAND COVER

struktura pFirastku
urbanizovanych ploch:

Il 11000
[ 12000
[ 113000

e 2,9%

velikost grafu odpovida
podilu pfirtstku
urbanizovanych ploch
na celkové plose LAU2

plocha zmén v nasobcich
fotbalového hristé:

urban tiida s nejvy3sim beze zmén
podilem na pfirastku: 0-3

£ 11000 3-10
€221 12000 —10-50
[113000 50 - 165

Struktura prirustku
urbanizovanych ploch v celé
mapované oblasti

11000
13000 10%

[ —  e— )]
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Priklady

PRIRUSTEK URBANIZOVANYCH PLOCH PODLE PUDNICH TYPU

KONFLIKT URBANIZOVANYCH PLOCH A USES

% pfirastku urban ploch
na zemédélsky
hodnotnych pudach
na celkovém pfirastku
urban ploch v LAU2:
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vr. 2007:
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pfirastek urban ploch
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(mezi roky 2001 a 2007):
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urbanizovanych ploch v LAUZ2:
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Priklady

Vyhodnoceni zmén v primeéstskych oblastech
Dopad satelitni vystavby na zmény v krajine
Porovnani struktury a intenzity zmeén
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Priklady

Srovnani vyvoje lokalit

Vyvoj LC-LU struktur v prostorua ca
Zavislost na soc-ekonomickych ukaz

an v %

Land use change assessment: spatial insight into changes (KU Kreslice)
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Priklady

Tridy land use:

B 11110
B 11210
B 11220
I 11230
B 11310
11320




Priklady

Urban Plan Monitoring
Vyhodnoceni realnych zmen v zonach regulace
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Priklady

Vyhodnoceni urovne soil'sealing / imperviousness

: Vazba na Urban.Heat Islands ci retencni kapacitu uzemi

l‘}\".l

‘. s Y J -LJ.'J o - f y
Increase of impervious surface has exponential
impact on LST and clearly contribute to urban

Y heat island development..

N

s\

EE
Increase of sealed area by 1ha causes decrease of

retention capacity by 4.000m? - associated
additional cost of

¥
-

Effects of urbanization on volume and
rates of surface water runoff

high sealing

low sealing

Degree of soil sealing (impermeability) of Budapest Surface temperature of Budapest, 1 August 2005, 9:30 CET
Degree of soil sealing [%] Temperature (°C)
=] = | .|
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Priklady

EEA Report | No 2/2011

Land fragmentation monitoring
Il’ldlkétor Vllvu ZéStabe ad llnIOV},’Ch Landscape fragmentation in Europe

Joint EEA-FOEN report

staveb na fragmentaci krajiny —

ISSN 1725-9177

Size of remaining patches In km?

B o 61-100 Bl 5o oreas Bl Mountains
B 2 101-600 e ——  Roads and rallways

B - > 600

41-60

Schweizerische Eidgenossenschaft
Confédeération suisse
Confederazione Svizzera

Confed a

Prepared by ETCLUSI(GISAT) 2008, based on MEFF fragme wtation (@EEA, @ Teleatias)

Swiss Confederation

European Environment Agency %\;‘)’}

Federal Office for the Environment FOEN

Source: ETCSIA: EEA/FOEN study - Landscape Fragmentation in Europe
© GISAT 2012



Urban Areas, Roads and Traffic

V

Habitat Loss

v

Traffic Mortality

.

v

Road Avoidance

Reduced Population Size

v

Reduced Population Persistence

Jaeger et al. (2005)



Priklady

= Serious problems with earlier methods
= New method:

’

" Probability that two randomly chosen points in the
landscape will be in the same patch:

-

Jaeger (2000),
Landscape Ecology 15

- has been included in the program FRAGSTATS
(available from the www)



Priklady

Urban Sprawl Monitoring
ndikator Urban Sprawl

Mnozstvi/Kompozice /Vyuiiti

ISSN 10126554

Institut fédéral de recherches WSL
CH-8903 Birmensdorf

Notice
pour le praticien

URIM o st simenscor, 2011
WSL, Zircherstrasse 111
CH8903 Bimensdort

E-Mail: eshop@wsl.ch
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Mesurer et éviter I'étalement urbain

Christian Schwick, Jochen Jaeger et Felix Kienast

Consommation de paysage
en Suisse

En Suisse, étalement urbain augmente 3 une vitesse effrayante. Il plus

Une nouvelle méthode pour le mesurer <onlém aux planificateurs et aux

politicens uni ptible de donner aux di unenote  La croissance des surfaces baties et des

voies de communication, le remembre-

ment rural et Iagriculture intensive ont

provoqué un changement radical des pay-

sages en Europe au cours des cinquante
* -

» uaplusgisatcz

inir les objec-
i visent a le réduire.

tifs pour I'avenir ifi

ALCE | wALCE | STAR CHAPL | LM | ZOWA | FTASR | 008 | CNADA | LGSR | ZOWR | STAKA | WOCKA | CRAKA | LCLKA | ZOLNA | STAPW | S0C.PR | CMPR | Lo

oy Zote ooty Deseo

Fig. 1. Uitalement urbain gagne agalement les vallées alpines. Vise depus la Cima della Trosa
en direction du Centovalh. (Photo: Die Geographen schwicksspichtig, 2011)

Source: ETCSIA: EEA/FOEN study Urban Sprawl in Europe © GISAT 2014
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Communiqué de presse du 18 juin 2012
La Banque Alternative Suisse engage la lutte contre le mitage
LaB (8AS)

atteintes au paysage des projets de construction qu'elle inance. Elle exclut Uoctroi d'un
un degré de

En Suisse, prés d'un métre carré de sol est urbanisé chaque seconde. Des études récentes
montrent qu'entre 2002 et 2010, la superficie desmnes dhabitata augment en Susse de
quelque 170 kilomzt és. La Banque Alt

mesurer les atteintes au paysage des quelle finance. Lorsq
induisent un degré de mitage élev, l'octroi d'un crédit hypothécaire est refusé.

Immeubles mmhus, unenjeu majeu pour s BAS

p

enjeu ma]euvpmma BAS En ethique, el entre
autres,sur Uoctroi de crédits a des projets quifavorisent la densification des constructions en
zones urbaines ou la reconversion de batiments industriels. « La BAS joue ainsi, depuis
longtemps déja, un réle important dans a lutte contre le mitage. Avec ce nouvel instrument
demesure, la BAS franchit une étape supplémentaire et ajoute a ses outils d'évaluation de la
durabilité immobiliére un composant novateur », indique Martin Rofner, président de la
direction de (2 BAS.

Un instrument de mesure complet

La BAS a développé linstrument en collaboration avec Christian Schwick du bureau d'experts-
‘géographes Schwick+Spichtig. Le calcul du degré de mitage prend en compte trois facteurs : la
pénétration urbaine, la dispersion des surfaces baties et la densité de population et
d'emplois. « C'est la réunion de ces trois parametres dans une méme formule qui est
fondamentalement novatrice », explique Christian Schwick. La BAS recourt a cet instrument.
depuis le 1% juin 2012 dans le cadre d'études préliminaires destinées a déterminer
Vopportunité d'un financement immobiler.

Lo BAS assume ses responsabiltésde banque

«Nous sommes p quil régions 3 forte
concentration urbaine qui vnuna!ent tre mieux exploitées pour répondre au besoin en

» in Rofner.
Uinstrument incite a mi ces surfaces. La B de quell q

peutassumer ses responsabilités en matire de mitage.

BANQUE
ALTERNATIVE
SUISSE

Banque Alternative Suisse 54
Pus o Pett-Chire 38

Case gostale 161

ewing bancaie 8390
Comple pastal 46107

Maximum scenario (3)

5 35

Value for 2010 ~

Densification only

0
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1950 1970 1990 2010

2030
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o UP - Urban Permeation

¢ Amount of built-up area

Built-up area presence based on
Copernicus HRL Imperviousness

min max

J‘ | DIS - Urban Dispersion

Dispersion of built-up area

% Built-up area patterns based on

Copernicus HRL Imperviousness

©

min e max

. UD - Utilization Density

>adtal Utilization of built-up area

Py Population, Employment/Jobs based on

ESTAT GEOSTAT GRID & EU LFS

min max

WUP - Weighted Urban Sprawl

Pan-European datasets available for
- 1km GRID & NUTSX

- 2006, 2009, 2012 (ongoing)
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Priklady

Urban Sprawl Monitoring

w Amount/Dispersion /Utility

Source: ETCSIA: EEA/FOEN study Urban Sprawl in Europe © GISAT 2014



Priklady

EEA Report | No 11/2016

2 Urban sprawl in Eurcpe - X

<« C [ www.eea.europa.eu/publications/urban-sprawl-in-europe#tab-figures-used .
sl ' Fer e Urban sprawl in Europe

Subscriptions  Mobile  Contact us
European Environment Agency "7"_‘)}
The EEA i€

Topics Dataand maps Indicators Publications Media About EEA the Eu

Joint EEA-FOEN report

Q Search Europe’s environment...

Advanced search ISSN 1977-8443

@ Publications Urban sprawl in Europe -...

Urban sprawl in Europe - joint EEA-FOEN
report

Publication — Created 20 May 2016 — Published 08 Jun 2016 Pu blications
Topics: Landuse Urban enwironment

Publications
EEA Report No 11/2016

This report provides a comparable measurement of urban sprawl for 32

European countries at three levels (the country level, the NUTS-2 region

level and the 1-km2 cell level) and for twao years (2006 and 2009). The

analysis is based on the Copernicus system which monitors the Earth and

collects data by different sources. This data provides information about a

number of thematic areas, including land. Under land a pan-European

component delivers information about various areas, including the level Fol I oW us

of sealed soil (imperviousness), through high resolution layers taken from

satellite imagery. The analysis uses new urban sprawl metrics taking into - n .
account the way built-up areas are laid out and how they are used. It also el ik

looks at the factors which contribute to an increase or decrease in urban

sprawl. The results confirm the conclusions of earlier EEA reports namely
that in many parts of Europe current levels of urban sprawl have contributed to detrimental
ecological, economic and social effects. This gives cause for concern and such effects may increase

alongside planned urban development.

Content

= 1 Urban sprawl in Europe.pdf [14.9 MB]

chweizerizche Eidgenossenschaft
Gération suisse

derazione Suizzera
/
European Environment Agency %_')}

Confederaziun sv
Federa| Office for the Envirenment FOEN

= Annexes 1-5: Urban sprawl in Europe [5.5 MB] c

Swiss Contederation

Source: ETCSIA: EEA/FOEN study Urban Sprawl in Europe © GISAT 2014



Priklady

Green infrastructure monitoring
Potencialkmesta pro green corridors/belts

Source: URBIS © GISAT 2016




Green Layer Service

Amount and spatial distribution of gaps, open spaces,
pervious areas and urban green in the city.
Urban green sites - to be protected as part of Gl
Potential development areas - space for city densification

- Vacant or underused land
- Gaps in built-up areas
- Greenfields with development perspectives

e 5
b et ;!

s GS-Urban

GS-Nen-urban

PDA-Vacant or underused land

PDA-Gap in built-up area
PDA-Greenfield

URBIS

Source: URBIS © GISAT 2016



Grey Layer Service

Characterization and/or monitoring of brownfields,
evaluation of site potential for (re)development,
brownfields' renewal potential and brownfield demolition costs

Ostrava Grey layer 2012
\Area [ha]:
11554873.4257
Compactness [0..1]:
10.7205
'Rectangularity [0..1]:
0.7989
\Convexity [0.1]:
10.9950

L Degree of sealing [0..1]:
8 0.7270
=% Sealing [very low | low | medium | high

|| very high]:
high

g Degree of vegetation coverage [0..1]:

10.2007

Vegetation coverage [very low | low | |_

‘medium | high | very high]:

S low

Current land use:

{Industrial, commerdial, public, military and
jprivate units

Previous land use:

#8 Industrial, commerdal, public, military and

(2 1 ‘:‘ l, - e - % NG ;
Tectorbrownfield databases prévidediby local pilot users
. \

4

private units

Number of buildings:
1151

‘Area of buildings [ha]:
1239836.1186

‘Degree of building coverage [0..1]:
10.1542

'Location inside city:
ftrue

‘Green area connected:
rue

Source: URBIS © GISAT 2016

Characterization of brownfield sites
by CRITERIA:

Physical properties
. Shape characteristics
. Statistical and texture characteristics
. Land cover/Land use
. Existing development
. Surrounding local context
. Environmental conditions

» Potential for re-development
» Demolition costs

URBIS



Zaver - Vyhody dat z Copernicus sluzeb

Harmonizovana prostorova data

= flexibilni uzivatelské analytické jednotky — administrativni,
uzivatelské zonace, koridory, funkcni oblasti



Vyhody dat z Copernicus sluzeb

+— funkcCni vztahy

Funkcéni definice
mesta
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Vyhody dat

z Copernicus sluzeb

«— funkcni vztahy
admin. hranice
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Vyhody dat z Copernicus sluzeb

Harmonizovana prostorova data

= flexibilni uzivatelské analytické jednotky — administrativni,
uzivatelské zonace, koridory, funkcni oblasti

= kromé salda zmén i vnitfni dynamika zmén (Ubytky,
prirustky)

35



Vyhody dat z Copernicus sluzeb

Vnitrni dynamika zachycena prostorovymi daty

Statisticka data

Prostorova data

70000

2
3
20000 S
-30000 - -30000 +
ubytky
-80000 - -80000
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Vyhody dat z Copernicus sluzeb

Harmonizovana prostorova data

= flexibilni uzivatelské analytické jednotky — administrativni,
uzivatelské zonace, koridory, funkcni oblasti

= kromé salda zmén i vnitfni dynamika zmén (Ubytky,
prirustky)
= vnitrni struktura ubytku a prirastkd, sledovani zmeén v ¢ase

37



Vyhody dat z Copernicus sluzeb

Vnitrni struktura zmén zachycena prostorovymi daty
Prostorova data - narust zastavéného uzemi o 34281 ha

ubytky

7.21. Consumption by artificial land take 7.22. Formation by artificial land take
2000-2006 [% of total] 2000-2006 [% of total]
Semi-
Disc.
natural
i Water Sport/ urban
vegetation bodi leisure
odies i
Forested 1% fabric

ard 0.2% 11% 14%

8%

Industrial/
commer.

0,
Pastures & 16%

mosaics
33%

Arable
land &
permanent
crops
58%

Road/rail
network
2%

Construct.
37%

Airports

0.1%
Mineral
Dump

extraction

sites 149
6% °

Statisticka data - narust zastavéného uzemi o 34281 ha



Vyhody dat z Copernicus sluzeb

20000
0 ; ; ‘
u Lo " Ld o
o °o g
~ o
~ — [N P
-500 &= < St
2 -
3 -1000 :
£
5
(3]
§ -1500 o
0
2 )
[ )
(<}
2 -2000
-2500 >
[s2)
o
<
L
-3000

38>53 53>75 75>88 88>96 96>03 03>05 38>05

zména mezi roky

Sledovani vnitrni struktury zmén v Case

Struktura ubytku ploch tfidy 20000
mezi roky 1938 a 2005

Struktura ubytku ploch tfidy 20000
mezi roky 1938 a 1953

12130
1%

Struktura Ubytku ploch tfidy 20000
mezi roky 1953 a 1975

11220
4%

12220

4%

Struktura ubytku ploch tfidy 20000
mezi roky 1975 a 1988

41220

2%11310
12%

B

4%

12230 12210
1% 1%

Struktura ubytku ploch tfidy 20000
mezi roky 1988 a 1996

Struktura Gbytku ploch tfidy 20000
mezi roky 1996 a 2003

Struktura Gbytku ploch tfidy 20000
mezi roky 2003 a 2005

13300
96%




Vyhody dat z Copernicus sluzeb

Harmonizovana prostorova data

= flexibilni uzivatelské analytické jednotky — administrativni,
uzivatelské zonace, koridory, funkcni oblasti

= kromé salda zmén i vnitfni dynamika zmén (Ubytky,
prirustky)

= vnitrni struktura ubytku a prirastkd, sledovani zmeén v ¢ase

" intensita zmén v uzemi
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Vyhody dat z Copernicus sluzeb

Intensita narustu zastaveni

1990-2000

2000-2006

2006-2012

Artificial sprawl
B 1-5%

Hl 5-10%

Bl more than 10%

W Artificial surfaces

Green landscape

[ 70% of pasture,
forest and natural
land in a 5km
neighbourhood
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Vyhody dat z Copernicus sluzeb

Harmonizovana prostorova data

= flexibilni uzivatelské analytické jednotky — administrativni,
uzivatelské zonace, koridory, funkcni oblasti

= kromé salda zmén i vnitfni dynamika zmén (Ubytky,
prirustky)

= vnitrni struktura ubytku a prirastkd, sledovani zmeén v ¢ase

" intensita zmén v uzemi

= kombinace se statistickymi informacemi

= tvorba prostorovych indikatoru
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Exploracni platformy
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Aplikace Copernicus pristupu (World Bank, ADB)
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Zaver - shrnuti

= Potencial vyuziti dat programu Copernicus minimalne na
strategicke urovni rozhodovani je obrovsky

= Vyzaduje nove pristupy a nové pohledy na informace

= Harmonizované produkty
= Zajistena aktualizace
= Free and Open Policy
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