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The Blue Marble, a
photograph of the planet
Earth made on
December 7,1972 by the
crew of the Apollo17
spacecraft.
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Annual CO, emissions

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use
change is not included.
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June 1976 L-OTI(“C) Anomaly vs 1951-1980 -0.15
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June 2022 L-OTI(“C) Anomaly vs 1951-1980 0.93
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R. Geiger
“Das Klima der bodennahen Schicht”
Mlunchen 1927
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Universal Thermal Climate Index (UTCI)

UTCI Equivalent Temperature (T)
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Quantitative Analysis
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Climatewalks
Device

Data-Driven Human- Dynamic Integrated
Records Centered Accounts for Maps
conditions Surveys cumulative environmental

along the route participants effect of and thermal
using a mobile thermal environmental comfort data in
weather comfort levels stress real-time
station via web-based
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Sensor Specifications

Air Temperature

Wind Speed

Wind Direction

Wind Gust

Tilt

Humidity

GPS

Pyranometer

Globe
Thermometer

Range

-50°C - 60°C

0-30m/s

0°-359°

0-30m/s

-90° -90°
0%RH to 100%RH
-148dBm
(Acquisition),

0-2000 Wm-2

-50°C to +400°C

Resolution

0.1°C

0.01 m/s

'IO

0.01 m/s

0.1°

0.01%RH

10Hz

0.01 Wm-2

0.01°C

Accuracy

+0.1°C
The greater of 0.3 m/s or

3% of measurement

+5°

The greater of 0.3 m/s or
3% of measurement

+1°

+2%

3 meters

1TWm-2

1+0.7°C

Source: Climateflux
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Climatewalks Experiment
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Heat-related mortality in Europe during the
summer of2022
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|®|Check for updates

Joan Ballester ®'" , Marcos Quijal-Zamorano®'?,

Rall Fernando Méndez Turrubiates', Ferran Pegenaute ®',

Francois R. Herrmann®*, Jean Marie Robine ® >, Xavier Basagaia ®'*%,
Cathryn Tonne'??, Josep M. Ant6"*® & Hicham Achebak'®

Over 70,000 excess deaths occurred in Europe during the summer of 2003.
Theresulting societal awareness led to the design and implementation

of adaptation strategies to protect at-risk populations. We aimed to
quantify heat-related mortality burden during the summer of 2022, the
hottest season on record in Europe. We analyzed the Eurostat mortality
database, whichincludes 45,184,044 counts of death from 823 contiguous
regions in 35 European countries, representing the whole population of
over 543 million people. We estimated 61,672 (95% confidence interval

(Cl) =37,643-86,807) heat-related deaths in Europe between 30 May and

4 September 2022. Italy (18,010 deaths; 95% Cl = 13,793-22,225), Spain
(11,324; 95% Cl = 7,908-14,880) and Germany (8,173; 95% Cl = 5,374-11,018)
had the highest summer heat-related mortality numbers, while Italy (295
deaths per million, 95% Cl = 226-364), Greece (280, 95% Cl = 201-355), Spain
(237,95% Cl =166-312) and Portugal (211, 95% Cl = 162-255) had the highest
heat-related mortality rates. Relative to population, we estimated 56% more
heat-related deaths in women than men, with higher ratesin men aged 0-64
(+41%) and 65-79 (+14%) years, and in women aged 80+ years (+27%). Our
results call for areevaluation and strengthening of existing heat surveillance

a) Temperature Anomaly (Week 28) b) Heat-Related Mortality Rate (Week 28)
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c) Temperature Anomaly (Week 29) d) Heat-Related Mortality Rate (Week 29)
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e) Temperature Anomaly (Week 30) f) Heat-Related Mortality Rate (Week 30)
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platforms, prevention plans and long-term adaptation strategies.

Anthropogenic emissions of greenhouse gases have led to a detectable
rise in global temperatures, which is associated with an increase in the
frequencyandintensity of heatwavesand hotsummers'~. Globally, thelast
8years have beenthe warmest onrecord, and 2022 was the fifth warmest
year®. In this context, Europe emerges as a major climatic hotspot*’,
given that warming since preindustrial levels is almost 1 °C higher than
the corresponding global increase, and higher than in any other conti-
nent®. Moreover, climate change projections for the continent indicate
that temperatures, and their health impacts, will rise at an accelerated
rate unless strong mitigation and adaptation actions are putin place’™.

Exposure to heat poses a major threat to high-risk populations
in Europe and worldwide by substantially contributing to increased
morbidity and mortality*'°. Heat waves are the extreme weather events
with the highest impact in terms of attributable counts of death”.
Heat-related mortality has been a major concern for the past two
decades in Europe, especially after the 71,449 excess deaths regis-
tered during the months of June, July, August and September of 2003
(ref.12). The resulting societal awareness of the short-term health
effects of heatled to the design and implementation of heat prevention
plans and other adaptation strategies to protect at-risk populations

'ISGlobal, Barcelona, Spain. 2Universitat Pompeu Fabra, Barcelona, Spain. *Medical School of the University of Geneva, Geneva, Switzerland. “Division of
Geriatrics, Department of Rehabilitation and Geriatrics, Geneva University Hospitals, Thénex, Switzerland. *Molecular Mechanisms in Neurodegenerative
Dementia, University of Montpellier, Montpellier, France. ®Ecole Pratique des Hautes Etudes, Institut National de la Santé et de la Recherche Médicale,
Montpellier, France. ’PSL Research University, Paris, France. ®CIBER Epidemiologia y Salud Publica, Barcelona, Spain. ®Institut National de la Santé et de la
Recherche Médicale, France Cohortes, Paris, France. [ e-mail: joan.ballester@isglobal.org

Nature Medicine
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temper: and heat-related mortality rate during weeks 28, 29 and 30. Regional temperature anomaly (a,c,e; °C)

and heat-related mortality rate (b,d,f; weekly deaths per million) during weeks 28 (July 11 - July 17; a,b), 29 (July 18 - July 24; ¢,d) and 30 (July 25 - July 31; e,f) of the

year2022.

Nature Medicine
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Source: Marlene Maier/Chair for Building Technelogy RWTH
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Source: Marlene Maier/Chair for Building Technology RWTH
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UTCI (°C) - Thermal Pleasure

@® Very Pleasant
@ Pleasant

Slightly Pleasant
@ Neutral

19.07.22

50
Slightly Unpleasant

® Unpleasant

@® Very Unpleasant

Very Strong Heat Stress

Total Duration 85,2min

* Over 26 85,2 min
Over 32 85,2min

= Over 38 71,3min

Strong Heat Stress

30
Moderate Heat Stress

vess  Total Duration 85,2 min

Over 26 67,8min
Over 32 5,8min
Over 38 0,0min

No Thermal Stress

65
130

4940
5005
5070

31.08.22

Source: Chair for Building Technology RWTH



UTCI (°C) - Thermal Acceptability

@ Acceptable
@ Unacceptable
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UTCI (°C) - Thermal Sensation
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Comparative Results: 19.07.2022 and 31.08.2022

31.08.22 19.07.22
Point 2: h 4 v
19,0722 - 1455 Une B 4
31.08.22 - 14:05 Uhr 20 25 30 35 40 45 50
UTCI (°C)
19.07.22
Acceptable Unacceptable
31.08.22
Acceptable Unacceptable

Thermal Acceptability

Point 3 310822 19.07.22
19.07.22 - 1515 Uhr
310822 - 1425 Uhr

Unacceptable

Acceptable Unacceptable

Thermal Acceptability

19.0722

Point 4:
19.07.22 - 1530 Uhr
310822 - 14:40 Uhr

UTCl (°¢)

19.07.22

Acceptable Unacceptable
31.08.22

100%

Acceptable Unacceptable

Thermal Acceptability

Point 5:
19.07.22 - 15:40 Uhr
310822 - 14:50 Uhr

Point &:
19.07.22 - 15:55 Uhr
31.0822 - 15:05 Uhr

Point 7:
19.07.22 - 1610 Uhr
31.0822 - 15:30 Uhr

8

Unacceptable

90.0%

Acceptable Unacceptable

Thermal Acceptability

5]

(0] 25 30
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&
8
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90.9%
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31.08.22

100%
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40.0 >= Very Strong Heat Stress
38.0 —
36.0

34.0

320 —
30.0
28.0
26.0
240
220

20.0
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Strong Heat Stress

Moderate Heat Stress

|

16.0

140
12.0
100 —
8.0
6.0 Slight Cold Stress
4.0
20 —

0.0<=  Moderate Cold Stress

Source: Chair for Building Technology RWTH



Source: Marlene Maier/Chair for Building Technology RWTH
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19.07.22 - 1515 Uhr
310822 - 1425 Uhr

Point 4:
19.07.22 - 15:30 Uhr
31.08.22 - 14:40 Uhr

UTCl (°C)

19.07.22

31.08.22

Acceptable Unacceptable

Thermal Acceptability

310822 190722

|
I

N

uTal (°C)

19.07.22

Acceptable Unacceptable

31.08.22

Acceptable Unacceptable
Thermal Acceptability

310822 190722

uTCl (°C)

19.07.22

Acceptable Unacceptable
31.08.22

Acceptable Unacceptable

Thermal Acceptability

NEIGHBORHOOD

0 25 30 35 40 45 50

CITY

Data Fusion




Summer sensory walk GO e | TN

Gebadudetechnologie

Climateflux

W
.







SApTENZA IRWTHAACHEN
UNIVERSITA DI ROMA UNIVERSITY

.q b I Lehrstuhl fiir
Gebaudetechnologie



@ Piazza Niccla Longobardi
@ Excasad Aberto Sordi
P Mursle Sten e Lex

@ Via Caffaro
@ Ppiazza Pantero Panters

@ Piazza Augusto Albini

{ “
. iz

4 - =7 - :

Rlr. BFERaSwE O T

@ riazza Michele da Carbonacn

© Piazza Genemia Bonomeli
D Vvia Luigi Lasagna

© Piazza Giovanni da Trior
©) Fontana della Carotta
B Via Rocco da Cesinale

o Piarza Bartolameo Romano

© Piazza Pantero Panters
© csoalasusda

© vis Giulio Ruoceo
© riazza Benedetto Brin
o Piarza Damiano Ssuli

8
2
@
m
m“m
: €
il
36

@ Piazza Piazzs Melozzo da Forli
0 Piazza Perin del Vaga

e Piccola Londra

:
:
|
e

o Piazza dei Carraca
6 Ponte della Musica
© Piazzale Manila

o Palazzetto dello Sport
O vaoa

-

o

o Sata R

P

o Rsbneta e Sy ay




ROME SUPER COOL

/7

o o .‘
s




ROME SUPER COOL
GARBATELLA

SPOT N° 2

Piazza Pantero Pantera
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ROME SUPER COOL
FLAMINIO

SPOT N° T

Piazza del Popolo

Material Albedo Horizontal Surfaces;
fobblestone Permeability 20%
run-off coefficient 0,5-0,6

RWTHAACHEN
UNIVERSITY
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Democracy Dies in Darkness

THE HUMAN LIMIT

THE INEQUALITY OF HEAT S—
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https://www.washingtonpost.com/climate-environment/interactive/2023/india-deadly-extreme-heat-poverty/



@he Washington Post daniele 2

Democracy Dies in Darkness

THE HUMAN LIMIT

THE INEQUALITY OF HEAT —

Downtown Kolkata \ ' Kolkata suburb 2%

https://www.washingtonpost.com/climate-environment/interactive/2023/india-deadly-extreme-heat-poverty/
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Hitze In der Stadt

Eine sozial-raumlich differenzierte
Analyse zur Bewertung der thermischen
Belastung von Stadtnutzer*innen in
Berlin

Funding: BBSR Zukunft Bau

In cooperation with:

BTU Cottbus,

Berliner Institut fir Sozialforschung

Duration: 12 Months ZUKUNFT BAU
Start: May2024 FORSCHUMGSFORDERUMNG
. ml
% Bpndesmlnlsterlum ) o
fiir Wohnen, Stadtentwicklung Bundesinstitut

fiir Bau-, Stadt- und
Raumforschung

im Bundesamt fiir Bauwesen
und Raumordnung

*®

und Bauwesen




Projektbeteiligte

Forschungsleitung:

Brandenburgische Technische Universitat Cottbus-Senftenberg
Platz der Deutschen Einheit 1, 03046 Cottbus

Fachgebiet Entwerfen und Energieeffizientes Bauen
Koordination: Prof. Dr.-Ing. Susan Draeger

Projektleitung: Jil Schroth, M.Sc. jilL.schroth@b-tu.de

Projektpartner:

Climateflux GmbH

LindwurmstraBe 11

80337 Munchen

Dr.-Ing. Daniele Santucci daniele@climateflux.com

Institut fur Sozialforschung Berlin GmbH
Brandenburgische Str. 16

10707 Berlin

Dr. Eva Schulze

Dipl. Soz. Janika Gabriel J.gabriel@bis-berlin.de

Brandenburgische
U Technische Universitat
Cottbus - Senftenberg

2 Climateflux

Berliner Institut fur
Sozialforschung GmbH
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Durchschnitt: 56,2 (N=33)
Anzahl Steglitz-
Zehlendorf

iblich (N=19 . .
32 weiblich ( ) Kopenick

10 10

Neukdlin
3
5 Treptow-
5
L, 2 s ménnlich (N=13)
2 (N=33) 98 Pankow
1 I divers (N=1)

0 B I Friedrichshain-

Kreuzberg

16-20 20-29 30-39 40-49 50-59 60-69 70-79 80+

Mitte
Reinickendorf

Lichtenberg

Tempelhof-
Schdneberg

Charlottenburg-
Wilmersdorf

Spandau

Marzahn-
Hellersdorf

0 2 4 6
Anzahl (N=33)
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17. Juli 2024 8:00 Uhr

Source: Climateflux



17. Juli 2024 11:00 Uhr




13. August 2024 11:00 Uhr

Source: Climateflux




13. August 2024 22:00 Uhr
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Spontaneous

Urban Forest
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Project
Abstract

GOCCIA involves a study of the plant-microorganism system of contaminant degradation processes whose results will
be used to design new nature-based solutions for phytoremediation. Unlike other phytoremediation projects, it starts
from an existing spontaneous ecosystem, and takes an interspecies approach to the monitoring of biodiversity and
environmental ecosystem services in order to develop an innovative forest management and governance model.
Expected results are:

¢ Accessibility to a new large green area for Milan citizens;

Validation of a highly innovative reclamation process;

Involvement of citizens in scientific processes;

Consolidation of a quintuple-helix governance model, which includes the environment as a stakeholder; and
Development of interspecies design thinking




A=
5

a
- e

w\\.\““§‘\v¢”\\-\ — \\\\ :
ST g i ‘!




.
[

LS

—

in poration with TUM
Ch Cartography and Visual Ana

F
Reglon‘I

‘ | To MunchenHaupthnhof
by Bavz?zrlan Ministry of Economic Affairs, | from My Locattion x
Development and Energy B 15min

Y Coolest route
Wite Start walk!

bayern ()innovativ

Innovation leben.

e



We provide

Components

|

App
L Map

—— MapContainer

|— Route

.—.
—— AddressForm x2 /

<{ @ Your location

© Sendlinger Tor, Munich, BY, Germany

©
X

-
Josephsplatz
2"“&‘,
"Ok%&e : ‘
Akademie der Bildenden
TheresienstraBe Kiinste Miinchen

(]

St. Ludwig

Miinchner Theater L]
fir Kinder

WBe 4 [ a

Odeonsplatz

L RouteInfo e————

-3

® 3G @ Green
=]
“© Munich Central

Station

9 Cuvilliés Theatre
Karlspl
() =]
Deutsches Theate Matienplar L%

Miinchen S
(2] lsartor St
Jewish Museum
Munich @

[500me ]

2.07 km

Comfort

37% less heat stress ~ 25min

< @ Your location
P

@ Sendlinger Tor, Munich, BY, Germany

O 1203 codles
[ B |
a . Gisela<tra
Josephsp‘au
5 e
"?e Akademie der Bildenden
Then traSe Kiinste Miinchen
St. Ludw-g
Mun(hnerTheater
fiir Kinder
"-‘e-onsplatz

}

’CB(.HV

= Mumch Central Cu\nllles Theatre

Station
a
Deutsches Theat: pa o T
Miinchen e .
lsartor St
Jewish Museum
Munich =
|500m
1.99 k
Green b @ o
a
31% greener 24 min .

{ @ Your location

1
v

© Sendlinger Tor, Munich, BY, Germany

® 1203 S
= [ B |
Schaubu -
14} = G tra
L Josephsplatz <
e Akademic der Bildende
Theresienstrae Kiinste Miinchen
St Ludwig
Miinchner Theater
fur Kinder
rage 2]
N-sonsplatz
@ Green it
- a
icke  Munich Central Cuvilliés Theatre
Station Kark
Deutsches Theat paise 50
Minchen e 5 .
Isar N
Jewish Museum @
Munich
lsoom |
198 k
Fastest
/ @ Start
1 min faster 24 min

v" Greenest route
v' Comfortable route

v' Fastest route

Al- driven mapping to provide real-time, personalized, and health-focused

routes for pedestrians and cyclists



Interfaces

Components

App

I—chgin ————

Welcome
Please log in with your user ID

e.g.222

— COmtinueNoLogin o————e Continue without logging in

— Signup &——————— 8 Don'thaveauserID? Signup instead

Login Page

Are you sure?

If you continue without logging
in, the app will be unable to
calculate your personal comfort,
Instead, the calculations will be
based on a 35 year old male with
a height of 1.75m and weight of
75kg.

Hello, stranger!

Every person experiences a hot day
differently. Based on the information
you provide below, we can calculate
your perceived temperature along
your raute. This helps you to
understand which parts of your route
will be coolest, warmest, or just right

Age:
Height
(cm):

Weight
(kg):

Why arewe
asking this?

Map Landing Page
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Innovation
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» Al model trained with radiation
» Weather API to utilize current weather
» Cloud cover and seasonal tree canopy variation
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19. Architekturbiennale Venedig
10. Mai — 23. November 2025
Deutscher Pavillon

Curatorial Team Stresstest
Elisabeth Endres
Daniele Santucci
Nicola Borgmann

Gabriele Kiefer



Q&A



Grazie

santucci@qgbt.arch.rwth-aachen.de
daniele@climateflux.com
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