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CYPRUS ENVIRONMENT SYMPOSIUM
Urban Sustainability and Climate Adaptation

* Living space, home
 Urban sprawl

* Flood

 Urban heat island
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u EUROPEAN
COMMISSION

Brussels, 24.2.2021
COM(2021) 82 final

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL
COMMITTEE AND THE COMMITTEE OF THE REGIONS

Forging a climate-resilient Europe - the new EU Strategy on Adaptation to Climate
Change

{SEC(2021) 89 final} - {SWD(2021) 25 final} - {SWD(2021) 26 final}
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Big data era

Cesa

ESA-DEVELOPED EARTH OBSERVATION MISSIONS

Science Ceosa Copernicus Meteorology & s

Geschaftsstelle des IMAGDI
Nordrhein-Westfalen

M Kate NRWin3D Download Cockpit Adr inget x| Q GDI-NW

W NORDRHEIN-WESTFALEN IN 3D

Digitaler Zwilling NRW (DZ NRW) 2N

Der Digitale Zwilling NRW zeigt Nordhein-Westfalen in 3D
Enthalten ist eine Grundinfrastruktur von ausgewahiten
Geodaten und Analysewerkzeugen, die stetig
weiterentwicket und erganzt wird

SOCIAL MEDIA MINING
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Data-driven approach

e Rea-time and long-term
monitoring

 Track progress toward goal
achievement

e Communication tool for multi-
stakeholder collaboration

 Ensure informed, efficient and
evidence-based decision making

444 SUSTAINABLE CITIES
AND COMMUNITIES

Technology & Data |
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Using Earth Observation data to
support sustainable land use
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Sustainable Land Use Policy
e AtEU level

 Roadmap to a Resource Efficient Europe (2011)
 EU soil strategy for 2023 (2021)

No net land take by 2050 |

At country level
 German sustainability strategy (2016)
e German climate action programme 2030 (2019)

The development of additional land for settlement and transport

purposes is to be limited to below 30 hectares per day by 2030



German 30-hectare goal
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Land-take for settlements and transport infrastructure*
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Earth observation data

Sentinel-2 Constellation Observation Scenario:
Revisit Frequency

@’ sentinel-2

Validity start: June 2022

[ 5 days
10 days
[ 10 days access from alternated tracks



Urban land mapping

* Machine learning

* Land cover classification

e Post-classification comparison
 Annual change detection

G. Riembauer, A. Weinmann, S. Xu, S. Eichfuss, C. Eberz, and M. Neteler (2021), “Germany-wide Sentinel-2 based Land
Cover Classification and Change Detection for Settlement and Infrastructure Monitoring”, Big Data from Space 2021,
pp.53-56. DOI: 10.2760/125905
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Mixed pixel problem Random noises in post-
classification comparison




Spectral unmixing
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Temporal variation
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Imperviousness
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Change detection
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S. Xu and S. Fina (2023), “National-scale imperviousness mapping and change detection using spectral
unmixing”, ISPRS Journal of Photogrammetry and Remote Sensing, Vol. 202, pp. 369-384. DOI:
10.1016/j.isprsjprs.2023.06.010
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Interactive Dashboard for stakeholders (hips://incora-flaeche.de

i 2 H nstitut for Landes- Bundesinstitut fi 4
Incora Dashboard Daten Indikatoren Uber das Portal FAQ ILS :ﬁﬁ?mM»m ] s:".:ss.':f;('f'ffndrmmﬁ,mhu,.s s
Raumordnungsregionen + Q Verwaltungseinheit suchen ... e
Indikatoren
Landkreise AW F : A
- Die hier vorgestellten Indikatoren beziehen sich auf
] ) die Differenz aus den Jahren 2018 und 2019.
Gemeindeverbande Die Zahlen stellen die jeweiligen Veranderungswerte
e zwischen beiden Jahren dar.
Deutschland gesamt
£ Datensatz wihlen -
E B Siedlung & Vegetation
Incora Erdbeobachtung >
8.041,9 ha pro Jahr Anstieg baulich gepragte
Européische Erdbeobachtung > Flachen @
Statistische Landesamter > 6.497,02 ha pro Jahr Neue Bebauung auerhalb
von Ortslagen @
Amtliche Geobasisdaten >

= Datensatze vergleichen

%= Datenansicht wahlen

Jl Indikatoren

A Veranderung 2,7 9,4 24,4 154,5
L O EEE—
ha pro Jahr

& Datengrundlage

<4

keine Daten

Veranderung der

Bebauungsdichte @

5.076,5 ha pro Jahr Uberbauung von
Landwirtschaftsflache @

211,68 ha pro Jahr Bebauung auf geschiitzten
Gebieten @
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Comparison of different datasets

R . . n Lo % fii
Incora Dashboard Daten Indikatoren Uber das Portal FAQ |Ls ﬁ?ﬁw‘mw- ul 5:'.;",*:,'22‘,‘5“.},.:’ g #f
Q Verwaltungseinheit suchen ... # Gemeindeverbande v = Indikatoren v Wl Anstieg baulich gepréagte Flachen v a
+ 2018 -2019 © 2015 -2018 ©
S
2,7 9,4 24,4 154,5 3,4 7,9 15,7 54,5 =
B ] L
ha pro Jahr ha pro Jahr
© European Space Agency (ESA) | © Bundesamt fiir Kartographie und Geodasie 2022 © European Environmental Agency | © Bundesamt fiir Kartographie und Geodasie 2022
Deutschland gesamt [ % pro Jahr I ha pro Jahr
Anstieg baulich gepragte Flachen Anstieg baulich gepragte Flachen

Deutschland gesamt: 22.033 Deutschland gesamt: 55.429
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Using Earth observation data
and 3D modelling to support
urban heat mitigation
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Land surface temperature

K
= .
NIEDERADEN
R =
- = METHLER
.
28 DEININGHAUSE .
astrop-Rauxel b
@ -
oINGE
5 -
AsT
. #
o ’
. -
| v »
P “ h
3 r
4 -
» - .
’
- b 4
. Holzwickede
-
» T ". s
L
e
LANGENDREER
i
L4 GUSLCKE
A
£ Witten - i
INNENSTADT HoLzen !
AN WESTH
WANDHOFEN
00RBACH
STEINMAUSEN Schwerte
o
“ WESTHOFEN
o

€ Kurzbefehle - Kartendsten © 2023 GeoBasis-DE/BI

Temperature [C]

Daytime Land Surface Temperature Near Dortmund City Center

40 ° L . & @ g
3 ® i S @ g
& % 3 : & . g 8 7] & i) % ‘
s> s 2 e
3
ol ‘!b T .
5 E 1 } :’ 4 4l 1 ‘i
’ - s ;q d ) r P ‘i :
201 2R ] T
4 r 1 4 4 e I
, SRNTORR 4
o g E
14 4 | L P p
| 4 i 1 !
10 5 9 r b
=
SRR RER i\ RERRAR
® 5 = 4 = ® :
0 g X & <} s . 4 i Urban (data)
E H - —— Urban (fitted)
@ L)
2000 2004 2008 2012 2016 2020 2024
Date




CYPRUS ENVIRONMENT SYMPOSIUM

Green infrastructure for heat mitigation

Green volume (m3) Land surface temperature
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Needs from local governments and district managers

 Using shaded places as cooling space

 Heat vulnerable groups
* Potential places for tree planting
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3D ShadOW SlmUIatlon tOOl (https //catch4d de/schattenkarte)
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https://shadowmap.catch4d.de/iframe.html

CYPRUS ENVIRONMENT SYMPOSIUM IR

i 1 0
- SR eipziger strasse dortmune X | Q

YR R e
e ST
A : \ \mﬁ'} | ﬁ,‘“

ry

«1,
PEENY =1 LA

i
o ¢ [ Gebaude

y Z | Stadtteil Innenstadt Ost
[ . Kindergarten

. . Schule
JPT' )\ . BetreutesWohnen

B Hoseiz

. Tagespflegeeinrichtung

\l\h.‘
4

O
-------
i,

>
‘e
*
-
.

[y Behindertenwohnheim

: l . Schwimmbad
F B ugendzentrum

" . Tagesklinik
|

[%y Sonstiges

—

' 4 Vegetation

Baume InnenstadtOst

[ Baun ' AHORNBLAETTRIGE PLATANE



CYPRUS ENVIRONMENT SYMPOSIUM
A= S e




CYPRUS ENVIRONMENT SYMPOSIUM I8

Using airborne remote sensing
to support reducing CO?2
emissions
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Climate-neutral goal Building energy leaks

Reduktionspfad 2018-2030
Die Emissionen sollen laut Plan von 4,05 Mt (2018) auf 2,28 Mt (2030) reduziert werden.

Emissionen == Emissionsminderung laut Plan

4,05 Mt
3,60 Mt
3,15 Mt
2,70 Mt
2,25 Mt
1,80 Mt
1,35 Mt

0,90 Mt

0,45 Mt

oMt
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030




Aerial survey

* Flight height 4000 feet
* 5-Cameras settings
* Flight paths: 98 lines
* Surveytime
* First survey 28.02.2024
e Second survey 07.03.2024
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3D thermographic model (nttps://catchad.de)
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https://project-dortmund-ils.vercel.app/dortmund_20241124.html
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Support building energy renovation consultancy

Energy Indicator

StraBBe: LessingstraBe

Hausnummer: 18

PLZ: 44147

longitude: 7.455487316

latitude: 51.52295745

Gebaudetyp: Mehrfamilienhaus mit 3 bis 12 Wohnungen
Baujahr: 1920-1949

Wohnflache: 840m?

Energieverbrauch: -

Sanierungswahrscheinlichkeit: 2
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Energy poverty
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Summary

 Data-driven approach to support
e Sustainable land use
e Urban heat mitigation
 Reduce CO2 emissions from buildings
 Data provides us
* Quantitative measurements
* |ntuitive communication tool for stakeholder engagement
* Evidence for the process toward the sustainable goal
 More available data leads to more applications
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