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INTRODUCTION DATASET

= |nput data: Resampled (50 cm) orthophotos (R, G, B, NIR) of the
federal state of NRW were used.

= Germany aims to reduce new land use
for settlement and transportation to

under 30 hectares per day by 2030. = Ground truth data: Impervious surface vector layers were provided

by the City of Wuppertal and the Emschergenossenschaft (regional
water association) for Bochum, Gelsenkirchen, Herne, and Herten.

= 45% of settlement and transportation
areas in Germany are impervious.

= Dataset extension: Additional orthophotos of NRW were randomly
selected. Ground truth data was created manually.

"= |mpervious surfaces are approximated
using cadastral data.

? 4

*lllustration based on digital data of the
by

GOAL

= Creating a binary impervious surface
map (50 cm) for North Rhine-
Westphalia (NRW).

= Providing an automated and reusable
calculation service for NRW.
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METHODOLOGY

» — — =— = = = Dockerized, Automated Calculation Service = = = = = = _ MODEL" TRAINING

= Model used: UNetFormer (Wang et. al. 2022) consisting of
a CNN-based encoder and a Transformer-based decoder
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Tile-Based Data Model” Inference Weighted Overlay
Download of Cadastral Data

= Training setup: 100 epochs, AdamW optimizer, batch size
8, learning rate 0.0001, and cosine annealing scheduler
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- J - : = Loss functions: Dice focal loss (principal loss) and binary
o= o= \ cross entropy loss (auxiliary loss)
Web-Coverage-Service Web-Feature-Service .. . )
(Orthophoto Data) (Cadastral Data) I = Training set: 2,053 patches (90%) of size 512 x 512 pixel
' Wang, L., Li, R., Zhang, C., Fang, S., Duan, C., Meng, X., & Atkinson, P. M. 2022. UNetFormer: A UNet-like
\ / transformer for efficient semantic segmentation of remote sensing urban scene imagery. ISPRS Journal of
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RESULTS AND CONCLUSION

= An impervious surface map (50 cm) for NRW was successfully created for the years 2021-2023
= The map provides detailed information that can be used, e.g., for urban planning, water management, or climate adaptation analyses
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Confusion Matrix! Metrics? Confusion Matrix! Metrics? Confusion Matrix! Metrics?
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Confusion Matrix: 1,500 pixels were randomly sampled within test sites. They were manually labeled using orthophotos for interpretation, as comprehensive datasets for validation are lacking.
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2Metrics: loU = Intersection over Union; F1 = F1-Score; MCC = Matthew‘s Correlation Coefficient (MCC =
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