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Human heat vulnerability

https://twitter.com/DWD_presse?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwgr%5E363937393b70726f64756374696f6e&ref_ur
l=https%3A%2F%2Fwww.dw.com%2Fen%2Fgermany-swelters-in-record-breaking-europe-heat-wave%2Fa-49734445

https://twitter.com/WMO/status/1154461870675365888
Socio-economic factors
• Poverty (urban poor)
• Elderly
• Population density
• Childeren (under 6-year-old)



Source: https://www.theasiantoday.com/index.php/2016/05/19/talented-graduates-to-join-council-to-think-ahead/
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Project duration:  Sep 2016 – Nov 2019

Project objective:
• To develop new methods and instruments for 

future-oriented urban vulnerability and risk 
assessment regarding heat stress - taking into 
account social transformation processes

Study Area: the city of Bonn and Ludwigsburg

FUTURE-ORIENTED VULNERABILITY AND 
RISK ANALYSIS AS A TOOL TO PROMOTE 
THE RESILIENCE OF CITIES AND URBAN 
INFRASTRUCTURES
Zukunftsorientierte Vulnerabilitäts- und Risikoanalyse 
als Instrument zur Förderung der Resilienz von 
Städten und urbanen Infrastrukturen

Key questions
• How to assess climate change (heat stress) in growing 

medium-sized cities?

• How do future climate change and urbanization interact?

• How do different population groups perceive heat stress?

• What methods and indicators can be used to develop 

scenarios for human vulnerability at the very local scale?

• How to link local scenarios of human vulnerability and 

climate?

• What is the added value of the information for decision 

making?
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Socio-economic vulnerability of the city of Bonn



Capturing changes (dynamic)

2016 2035 changes



Non-climate factorsClimate factors

Equally spread of 
SGB 2 recipients

40% of new housing 
reserved for SGB 2 

recipients

SGB 2 recipients 
live in the least 
expensive area

40% of new housing 
in the least 

expensive area 
reserved for SGB 2 

recipients
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RCP 2.6

RCP 8.5

Flow over Irregular Terrain with
Natural and Anthropogenic Heat
Sources = FITNAH

Future socio-economic scenariosFuture climate scenarios

Bonn: RCP2,6 Δ +0.5 | RCP8,5 Δ +2.0



Integration of future climate and socio-economic scenarios
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Godesberg-Zentrum (nr.251) and 
Beuel-Ost (nr.373)

***Ueckesdorf (nr.128) is the area where has the biggest shifted from “very low
“(present) to “high” (the worst case) in the future (due to Ü65&SGBII)
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The strong influence of both 
population density and SGB 2 
recipients core indicators:  
• Zentrum-Rheinviertel (nr.110),
• Wichelshof (nr.112), 
• Ellerviertel (nr.115), 
• Bonn-Gueterbahnhof (nr.116),
• Alt-Tannenbusch (nr.131), 
• Neu-Tannenbusch (nr.132), 
• Godesberg-Zentrum (nr.251) and 
• Beuel-Ost (nr.373)



Integration with environmental justice issue



Air pollution

Hotspots: Ellerviertel (115), Bonn-Gueterbahnhof (nr.116), Neu-Tannenbusch (nr.132) and Beuel-Ost (nr.373).



Noise pollution

Hotspots (exposed social sensitive infrastructures):
• Bonn-Gueterbahnhof (nr.116),
• Godesberg-Zentrum (nr.251),
• Godesberg-Nord (nr.254) and 
• Neu-Plittersdorf (nr.261)

Adapted from: https://www.umgebungslaerm-kartierung.nrw.de/



Conclusions:
Key findings
• Application of parallel modelling approach in medium-sized city
• Hotspot identification (priority for actions)
• Capturing the dynamics of changes (over-time)
• Visualisation of policy impact
• Supporting urban development policy debate and promote risk-informed 

planning and investment

Future work
• The utilization of smaller scale of the socio-economic dataset for more 

precisely hotspots identification (e.g. building block or household level)
• Collective behaviors of the inhabitants in correlation to heat vulnerability 

and environmental justice issue (night-day-time activities)  



Thank  you for your attention ! 
Wiriya Puntub 
Wissenschaftliche Mitarbeiterin

Institut für Raumplanung (IRPUD)
Technische Universität Dortmund

E-Mail: wiriya.puntub@tu-dortmund.de
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