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Osterreich: Land der Supermirkte und der
Bodenversiegelung Naturlicher Boden

Entwicklung der Versiegelung in Osterreich
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Bodenversiegelung als Abwartsspirale
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= Salsburger Nachrichten

Bodenverbrauch in Europa - Osterreich fiihrt die
Liste an!
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HERWIG In den letzten zwei Jahren wurden in Osterreich taglich 12,9 Hektar . h in Ost rrelc/h e eciniEking  semhevniening
STEINKELLNER Boden neu verbaut. Dieser Flachenverbrauch ist laut Expertenmeinung he Ausmaﬂe an

Luis Kalckstein . 015 eindeutigzu hoch.

versiegelte Fliche in m2/EW







Was ist das Problem?

Keine auotmatisierte
Datenerhebung!

Luis Kalckstein
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Sentinel |l

* Open Source
* Haufige Neuaufnahmen

* Hohe Auflésung

Dominik Fluch 6






e ST e

DRSO ER SRR SRR S

B 0

e -

1
i
]
]
]
1
1
i
i
|
1
|
]

e )

T e




Visible Light

Ultraviolet Infrared
(UV) (IR)

220 am 290 nm 320 nm 380 mam 430 nm 580 nm 600 nm 650 nm 750 nm

FaruUv UVC UVB UVA Purple Yellow Orange Red Near Red

Band Name Wavelength Band Name Wavelength

178 nm ~ 190 nm 430 nm ~ 500 nm
Far UV 190 nm -~ 220 nm Green SO0 nm ~ 560 nm
220 nm ~ 290 nm Yellow 560 nm - 600 nm

290 nm ~ 320 nm Orange 600 nm ~ 650 nm

UVA 320 nm -~ 380 nm 650 nm ~ 750 nm

Pumple 180 nm ~ 430 nm 750 nm ~ 878 nm

Dominik Fluch



Komplexitat von Satellitendaten

* Viele Dimensionen
* Metadaten: Ort & Zeit

e Datacubes

Luis Kalckstein
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EURO DATA CUBE

Luis Kalckstein
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2024-04-06 00:00 - 2024-04-06 23:59, Sentinel-2 L2A, True color
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2024-04-06 00-00 - 2024-04-06 23:59, Sentinel-2 L2A, False color
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2024-04-06 00:00 - 2024-04-06 23:59, Sentinel-2 L2A, NDVI
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2024-04-06 00:00 - 2024-04-06 23:59, Sentinel-2 L2A, Moisture index

CYSTE T A 8
"(}/ Ll ‘1‘:\%{9[{(‘;0_,?‘(.)‘ .




Dominik Fluch

Sentinel Il Data

Kl: Segmentation

Algorithmen
I
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Land Cover Map
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2020-01-01 00:00 - 2020-01-01 23:59, CNES Land Cover, CNES Land Cover Classification
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Von welchen Beispiel-Daten
lernt unsere KI?



Open Street Map (OSM)

* Globale Community

* Open-Source

* Viele Challanges

Luis Kalckstein



Soil Sealing Detection

Convolutional Encoder-Decoder

/—A—\

Input image g 4 4 8 Output image

8 128 128 128 128 8

3 8 256 256 256 256 8
- # conv 3x3, ReLU

mmy copy & cro
8 512 512 512 512 8 y Py P

_,l_, ‘ max pool 2x2
‘a_n:i-m.zi 1‘ up-sampling 2x2

Luis Kalckstein *dieses Projekt wird vom ESA NoR (European Space Agency Network of Resources) unterstiitzt.
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Our Results

Sentinel-2 Predicted Map Overlay
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GREEN TRANSITION DOMAINS

ENERGY MOBILITY SUSTAINABLE CARBON EO ADAPTATION
TRANSITION TRANSITION CITIES ACCOUNTING SERVICES

GTIF - Green Transition Information Factory

Luis Kalckstein 24



Expected Output

2 THE EUROPEAN SPACE AGENCY

GTIF | Green Transition Information Factory > Carbon Accounti

DOMAINS & TOOLS INFORMATION

F O Ne au e osmalist ot

“'l Carbon Accounting
o

Gansemdorf =
yansendodl

- Ui & : n The forest mask classification output is based on a limited amount
ﬂ/‘ Energy Transition 3 5

of training data, which is unlikely to represent all possible
«f
® n ; .

phenological conditions or forest structure types. This prototype is
=2 EO Adaptation Services

Deutsch-Wagrata =
Mo not validated and should therefore be considered as an example of

pe 1. atzgh . : oA the type of product which could be created based on the
«.5% Mobility Transition ; S 4 ;

implemented methodology and training data available so far.
ﬁg Sustainable Cities
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Technologies

Development

Dominik Fluch

Environment
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Weights & Biases

<A nvIDIA

CUDA

Machine Learning

O

PyTorch

S

PyTorch Lightning
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» Bodenversiegelungn erkennen
* Entscheidungstrager informieren
e Unverantwortliches Versiegeln verhindern

* Open-Source

- Luis:Kalckstein
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EOX IT Services GmbH

* Geospatial Engineering company
* ESA contractor

* Open-Source

Luis Kalckstein
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Maximilian Wolf

Lilia Gerber

The Crew

Dominik Fluch

Tobias Lendl
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Environment

‘Harald Zumpf

Tyna Dolezalovd

Partner

“ Supervisor : .+

. StephanMeiBl

.o Parther: «

 Oliver Sommer
Consultant
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