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Human heat vulnerability

T  DWD & @DWD_presse - Jul 25 v @ WMO | OMM &
Und die Temperatur steigt weiter: @ DWD_presse meldet vorldufigen neuen who  @WMO v

Temperaturrekord. An der DWD-5tation Lingen wurden 41,5°C gemessen.

A day which will make #weather history, says
@dwd_presse. #Germany set a new national
Neuer Temperaturrekord temperature record (provisional figure) of
42.6°C in Lingen, defeating the old record by
2.3 °C. There were 25 weather stations above
40 °C #heatwave

o *
4 1 y 5 c (Vorliufige) neue Temperaturrekorde fiir Bundesléinder
am heutigen Donnerstag, 25. Juli 2019

fiir Deutschland

e 42,6°C Lingen Niedersachsen
40,5°C alt:  39,1°C Lingen (24.7.2019)
41,2°C Ténisvorst/Duisburg-Baerl  Nordrhein-Westfalenalt
alt:  40,1°C Weilerwist-Lommersum (12.8.2003)

40,6 °C Trier-Petrisberg Rheinland-Pfalz
alt:  39,9°C Neuenahr/Bad-Ahrweiler (24.7.2019)
40,4°C Kahl/Main Bayern
© 15 N QO 337 alt:  40,3°C  Kitzingen (5.7.2015)
40,2°C Frankfurt/Main-Westend Hessen
https://twitter.com/DWD_presse?ref_src=twsrc%SEtfw%7C bed%7Ctwgr 7393b70726f64756374696f6e&ref_ur alt: 39,6°C Frankfurt /Main_Westend (782015)

|=https%3A%2F%2Fwww.dw.com%2Fen%2Fger y |ters-in-record-breaking: pe-heat- %2Fa-49734445

40,2 °C Neunkirchen-Wellesweiler  Saarland
alt:  40,0°C Saarbrucken-Burbach (24.7.2019)

11:42 AM - 25 Jul 2019

129retwets 133lke: @O S Pe oT DO

https://twitter.com/WMO/status/1154461870675365888

Socio-economic factors

e Poverty (urban poor)

e Elderly

e Population density

e Childeren (under 6-year-old)
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Strategic decisions:

+ Adaption to be based on precautionary principle/extreme change scenario or just a

moderate scenario?
Selection of adaptation measures:

» What are necessary actions if an extreme change becomes a reality?

»  What are suitable no-regret measures?

»  What is about conflicts and synergies of adaptation with other trends like demographic

change?
Figure 1: Parallel modelling approach. Source: Greiving

et al (2018)
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FUTURE-ORIENTED VULNERABILITY AND
RISK ANALYSIS AS A TOOL TO PROMOTE
THE RESILIENCE OF CITIES AND URBAN

INFRASTRUCTURES

Zukunftsorientierte Vulnerabilitats- und Risikoanalyse
als Instrument zur Fo6rderung der Resilienz von
Stadten und urbanen Infrastrukturen

Project duration: Sep 2016 — Nov 2019

Project objective:

e 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
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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?



Socio-economic vulnerability of the city of Bonn
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Klimatische Szenarien

Kopplung klimatischer und sozioékonomischer Szenarien

Integrierte klimatische und sozio6konomische
Mehrfachbelastungskarte und Umweltgerechtigkeit

Kopplung klimatischer und sozio6konomischer Szenarien

Integrierte Zukunftsklimatische und sozio6konomische
Mehrfachbelastungskarte und Umweltgerechtigkeit



Capturing changes (dynamic)
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Future climate scenarios
RCP 2.6

Climate factors
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Non-climate factors

Future socio-economic scenarios
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Bonn: RCP2,6 A +0.5| RCP8,5 A +2.0

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




Integration of future climate and socio-economic scenarios

Globaler Stadtklima auf Ebene der statistischen Bezirke

Klimawandel

RCP 2.6
moderate
Mehrfach-

verwundbarkeit

Kernindikatoren
Soziookonomische
Szenarien

Klimaszenarien

Moderate
Soziookonomische
Mehrfach-
verwundbarkeit VS
Niedriges
Klimasignal
(RCP 2.6)

Moderate
Soziodkonomische
Mehrfach-
verwundbarkeit VS
hohes Klimasignal
(RCP 8.5)

hohes Klimasignal

Hohe
Soziotkonomische
Mehrfach-
verwundbarkeit VS
Niedriges
Klimasignal
(RCP 2.6)

hone Sozmotkonamischa Vinerabilitat

Szenarien Vulnerabilitat
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Integrated future socio-economic scenarios and climate

scenarios of the city of Bonn
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S0ziod Mehrfachver i o Hohe Soziodkonomische Mehrfachveraundbarkeit
Niedriges Kiimasignal (RCP 2.6) o Klimasignal (RCP 2.5)

Moderate Soziodkonomische Mehrfachverwundbarkeit - Hohe Soziodkonomische Mehrfachverwundbarkeit
hohes Klimasignal (RCP 8.5)

| Ellerviertel (nr.115),
Bonn-Gueterbahnhof (nr.116)
Neu-Tannenbusch (nr.132),
Godesberg-Zentrum (nr.251) and
Beuel-Ost (nr.373)

S Gt Opred i k. 420 e G

ks **Ueckesdorf (nr.128) is the area where has the biggest shifted from “very low
[ suomcns. “(present) to “high” (the worst case) in the future (due to U65&SGBII)




Cluster-based approach

Kilomaters.
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Moderate Soziockonomische Mehrfachverwundbarkeit *  Hohe Soziodkonomische Mehrfachverwundbarkeit
Niedriges Klimasignal {(RCP 2.6) = Klimasignal (RCP 2.6)

hohe Soziookonomische

Moderate Soziodkonomische Mehrfachverwundbarkeit = Hohe Soziofkonomische Mehrfachverwundbar
hohes Klimasignal (RCP 8.5) = hohes Klimasignal (RCF 8.5)

The strong influence of both
population density and SGB 2
recipients core indicators:

e Zentrum-Rheinviertel (nr.110),
* Wichelshof (nr.112),

» Ellerviertel (nr.115),

¢ Bonn-Gueterbahnhof (nr.116),
» Alt-Tannenbusch (nr.131),

* Neu-Tannenbusch (nr.132),

Bevaikerungadichts und begrenats inanzielle Kapazitit (Cluster §) Bavbikerungsdichts und begrenate finanziolie Kapazitit (Cluster §)

High density with and limited financial capacity

population group (Cluster 5)

—— = « Godesberg-Zentrum (nr.251) and
_:E,, — ol * Beuel-Ost (nr.373)
= s
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Integration with environmental justice issue



Air pollution

a1 2 4
™ Kilometers |

Esn, AERE. Gammen, © OpanStres:hap cont-busers, anc ihe Glsusar N

NQ2 Emission (kg/a‘kmy)
206 - 444 71
444,72 - 1.022 34
10235 195666
——— 195657 5.16,17

m— 3 116,18 - 4 BOG B0

Sonstiges

|:| Stadtgeist Bonn

Siedlungflache

Sensible Nutzungen

Krankenhzusar
Kindesgarteni-tagesainrichrungs-hort
Altznhaime

RCP B.5 - Hohe Soziodkonomische
Mehrfachverwundbarkeit

rrittal
[0 heen
I =t hech
=

Sonstiges

I:' Stactigssiet Bann

o 1 2 4
[ — | lometers

Ceri, HCRL Gunmivy, o JpenStblan cunlibuiors. ard e Gduss [
[

ausgrumd wenigen Einwatesrimsn nicks in dis Analyse sicsezogen

MO2 emission (kg/a*km)
G aevas 16aea
R 1e.28a.2 37.2a2AT

] sr.28207 - ras727s

Sensible Nuizungen
Krankenhduge:
# Hindergarendlagessinrishiung'-hot

L] Allenlwine

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



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

Hotspots (exposed social sensitive infrastructures):
*  Bonn-Gueterbahnhof (nr.116), e ——

Mehrfachverwundbarkeit

»  Godesherg-Zentrum (nr.251),

I o

»  Godesberg-Nord (nr.254) and -

*  Neu-Plittersdorf (nr.261) EM S

RCP 8.6 - Hohe Soziogkenomische
Mehrfachverwundharkeit
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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)
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Thank you for your attention !

Wiriya Puntub
Wissenschaftliche Mitarbeiterin

Institut fir Raumplanung (IRPUD)
Technische Universitat Dortmund

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