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The MAT_STOCKS project

Understanding the Role of Material Stock Patterns for the Transformation to a Sustainable Society (MAT_STOCKS) is
locating patterns of material stock distribution.

Project is based in the Institute for Social Ecology (SEC) at University of Natural Resources and Life Sciences
(BOKU) in Vienna.
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What are societies’ material stocks?
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What are societies’ material stocks?
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&3 The great acceleration

Global In-Use Material Stocks
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Besides concrete, sand/gravel,
metals and asphalt are the most
used materials for stock
accumulation.

There are regional differences.
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Stock-driven bottom-up mapping

Mobility Infrastructure Buildings

Volume

Material stocks

Material Material
intensity intensity

H. Haberl, D. Wiedenhofer, F. Schug, D. Frantz, D. Virag, C. Plutzar, K. Gruhler, J. Lederer, G. Schiller, T. Fishman, M. Lanau, A. Gattringer, T.
#GeOWOChe2021 Kemper, G. Liu, H. Tanikawa, S. van der Linden & P. Hostert (2021): High-Resolution Maps of Material Stocks in Buildings and Infrastructures
in Austria and Germany. Environmental Science & Technology. https://doi.org/10.1021/acs.est.0c05642



Mobility infrastructure: crowd-sourced GIS data
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@ 3 PLOS ‘ ONE The world’s user-generated road map is more than 80% complete

fraction of sireets - OSM catabase

Fig5. Compieteness of the OSM dataset by country January 2016. The fraction complete i is estimated by the parametnc model, where that estimate
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#GeoWoche2021 Barrington-Leigh C, Millard-Ball A (2017): The world's user-generated road map is 7
more than 80% complete. PLoS ONE 12(8); doi: 10.1371/journal.pone.0180698




Mobility infrastructure: crowd-sourced GIS data
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Buildings:
Earth Observation

H. Haberl, D. Wiedenhofer, F. Schug, D. Frantz, D. Virag, C. Plutzar, K.
Gruhler, J. Lederer, G. Schiller, T. Fishman, M. Lanau, A. Gattringer, T.
Kemper, G. Liu, H. Tanikawa, S. van der Linden & P. Hostert (2021):
High-Resolution Maps of Material Stocks in Buildings and
Infrastructures in Austria and Germany. Environmental Science &

Technology. https://doi.org/10.1021/acs.est.0c05642
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Observation data: Sentinel-1+2A/B

Synthetic Aperture Radar (SAR)
Multispectral imager

~5 days repeat frequency
10-20m spatial resolution

10 spectral bands
2 polarizations
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@ Sentinel-2A/B ARD

Analysis Ready Data
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Frantz (2019). FORCE—Landsat + Sentinel-2 Analysis Ready Data ;4
and Beyond. Remote Sensing 11
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@ Sentinel-1A/B ARD-like

Analysis Ready Data
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@ EO features

Spectral Temporal Metrics =
statistical aggregation of all observations
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# Ernst (2020): Im.p!icat.ions of Sen.tine|—2 obseryation densityon 13
GeoWoche2021 land cover classification accuracies. MSc thesis (Hostert, Frantz)




EO features

#GeoWoche2021 RGB = NIR / SWIR1 / RED [same stretch forall] 14



Impervious area

Regression-based unmixing

Synthetically mixed
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ML regression
(SVM)

Okujeni et al. 2017, doi 10.1109/JSTARS.2016.2634859
#GeoWoche2021 Okujeni et al. 2018, doi.org/10.1016/j.rse.2018.07.011
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Impervious area
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Schug, Frantz, Okujeni, van der Linden, Hostert (2020). Mapping urban-rural gradients of

#GeoWoche2021 settlements and vegetation at national scale using Sentinel-2 spectral-temporal metrics and 16
regression-based unmixing with synthetic training data. Remote Sensing of Environment




. Impervious area = Building area

Impervious area [m?]

g
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&3 Building height
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Frantz, Schug, Okujeni, Navacchi, Wagner, van der Linden, Hostert (2021):
National-scale mapping of building height using Sentinel-1 and Sentinel-2 18
time series. Remote Sensing of Environment 252.
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Frantz, Schug, Okujeni, Navacchi, Wagner, van der Linden, Hostert (2021):
National-scale mapping of building height using Sentinel-1 and Sentinel-2
time series. Remote Sensing of Environment 252.
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&3 Building volume

Building Area [m?] Building Height [m] above-ground Building Volume [m?]




Material Intensity (MI) factors
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Material Intensity (MI) factors
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Material stocks

motorways m?
primary roads m?

foot paths m?

subways m?
single-family m®

multi-family m?
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Material stocks
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@ Material stocks for the CONUS

¥ T Mass 286 x 1e9kg —
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Material stocks for the CONUS

Mass
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Material stocks for the CONUS

b mass of
buildings
(kg/cap)

"mass of
p- Mobility
infrastr.

(kg/cap)

4e+07

- 750000
3e+07
500000 26+07
250000 1le+07

Stock consumption:
AT: ~540 t/cap
DE: ~450 t/cap
US: ~390 t/cap
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Thank you for your attention!

’ twitter.com/HumboldtEOLab

@ david.frantz@uni-trier.de
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