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The "Hamburg Pluvial Flood Risk Map" aims to improve our understanding of the drivers, dynamics
and interactions of climate-induced risks in Hamburg. Following the risk framework of the IPCC, we
calculate a risk index based on hazard, exposure and (social) vulnerability. In this sense, we
combine data from the previously published Social Vulnerability Index (von Szombathely et al.,
2023) with novel meter-scale hydraulic simulations of urban flooding provided by the heavy rain
hazard map of the city of Hamburg (BKG/FHH 2023), developing an integrated urban pluvial flood
risk assessment.

We enhance the modeling of social vulnerability by applying the Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS) and the Shannon Entropy procedure. We propose high-
resolution exposure modeling for residents affected by urban flooding, with two distinct exposure
layers influencing well-being on the one hand and restricting mobility and accessibility on the other.
We show that fundamentally new spatial patterns emerge for integrated pluvial flood risk in
Hamburg, which differ from familiar socio-economic urban structures and at the same time differ
clearly from a pure representation of the hazard. Presented through high-resolution spatial maps,
this analysis aids in identifying adaptation needs and potential for sustainable transformation in
urban areas and in prioritizing policy measures for climate change adaptation.
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