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Urban Sustainability and Climate Adaptation 

• Living space, home
• Urban sprawl
• Flood 
• Urban heat island



Policies 



Big data era



Data-driven approach

Technology & Data 

• Rea-time and long-term 
monitoring

• Track progress toward goal 
achievement

• Communication tool for multi-
stakeholder collaboration

• Ensure informed, efficient and 
evidence-based decision making



Using Earth Observation data to 
support sustainable land use



Sustainable Land Use Policy 
• At EU level

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

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

No net land take by 2050 !

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 Earth observation data



Urban land mapping

• Machine learning
• Land cover classification
• 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



Mixed pixel problem Random noises in post-
classification comparison



Spectral unmixing

Source: Keshava & Mustard, 2002

Temporal variation



Imperviousness 

Imperviousness

Greenness

Temporal variation

Annual mapping 
2018

2019

2020



Change detection 

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



Interactive Dashboard for stakeholders (https://incora-flaeche.de)



Comparison of different datasets



Using Earth observation data 
and 3D modelling to support 
urban heat mitigation



Land surface temperature 



Green infrastructure for heat mitigation 
Green volume (m3) Land surface temperature



Needs from local governments and district managers

• Using shaded places as cooling space
• Heat vulnerable groups
• Potential places for tree planting



3D shadow simulation tool (https://catch4d.de/schattenkarte)

https://shadowmap.catch4d.de/iframe.html


Vulnerable groups



Tree planting tool



Using airborne remote sensing 
to support reducing CO2 
emissions 



Climate-neutral goal Building energy leaks



Aerial survey

• Flight height 4000 feet
• 5-Cameras settings
• Flight paths: 98 lines 
• Survey time

• First survey 28.02.2024
• Second survey 07.03.2024



Nadir thermal images



3D thermographic model (https://catch4d.de)

https://project-dortmund-ils.vercel.app/dortmund_20241124.html


Support building energy renovation consultancy



Energy poverty



Summary

• Data-driven approach to support
• Sustainable land use
• Urban heat mitigation
• Reduce CO2 emissions from buildings

• Data provides us
• Quantitative measurements
• Intuitive communication tool for stakeholder engagement
• Evidence for the process toward the sustainable goal

• More available data leads to more applications
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