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The project Implementation of a forecAsting System for urban heaT Island effect for the development of

urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.




St

LIFE ASTI Final Conference “Implementation of a forecasting System for urban heaT Island effect for the development of urban
adaptation strategies” took place as a hybrid event on 19t of May 2022, at the City Hall of the Municipality of Thessaloniki.

During the Conference were presented the research data of the Urban Heat Island (UHI) identified in 3 European cities
(Thessaloniki, Rome and Heraklion), the short-term forecast system warning residents and citizens of cities on the heat load during
hot days, as well as proposals for the protection of the health of vulnerable groups in urban areas.

The Conference, organized by the Municipality of Thessaloniki, was attended by a total of more than 80 people (either live or
streaming), including project partners from Greece and Italy, representatives of the State, Local and Regional Authorities, the
Academic Community and organizations working on the crucial issue of Climate Change.

After brief addresses from local, regional and national authorities, followed the session “Life is 30! Celebrating 30 years of LIFE
Programme” with brief presentations by the connected LIFE projects, that gave the opportunity to celebrate 30 years of LIFE
Program, which counts 5,500 projects and 5 billion across Europe, exclusively for the environment and climate change.

The next session of Invited talks was devoted to dedicated presentations about climate change and its impacts from invited
speakers. The session “Life Asti results” followed and LIFE ASTI partners presented an overview of the project and the main results
on the UHI forecasting systems and the heat health warning systems for climate change adaptation. The final conference ended
with the stakeholder’s session and the conclusions of the meeting.

The Final Workshop brought together stakeholders, LIFE projects, LIFE ASTI partners and the necessity of such collaboration was
highlighted in order to provide services that improve difficulties that caused by UHI phenomenon in modern cities.



Final Conference Posters

I LR e

Implementation of a forecAsting System for urban
heaT Island effect for the development of urban
/ adaptatlon strategies

ﬂe&‘fbr the development of urban
adaptation strategies

—

—

s | P

Celebratin ‘of LIFE Programme

It 11
1 11

'oooof

= 5:20220

] oooo

Municipality of Thessaloniki
Vas. Georgiou A 1, Municipal Council Hall
The project Implementation of a forecAsting System for urban heaT Island effect for the development of

urban adaptation strategies -LIFE ASTI has received funding from the LIFE Programme of the European
Union
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Final Conference Agenda
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The progect Iypiementation of & forecAsing Systen for arban heaT laiand effect for the development of uian aday ez -
LIFE ASTT has recetved fundhing from the LIFE Frogrosme of the Earspean Union

Implementation of a forecAsting System for urban heaT Island
effect for the development of urban adaptation strategies

LIFE ASTI

FINAL CONFERENCE

Celebrating 30 years of LIFE Programme

May 19, 2022

Municipality of Thessaloniki, Vas. Georgiou A 1, Municipal Council Hall

The conference will take place in hybrid format:
-muwm»-mwmjummmnma-mm;umm

ZHO.PMQ NDMS’Z:DX5)
* Thase that wish to attend the events in person must krow that all the protocols regarding the covid-19 pandemic
that are in effect at the day of the events, will be followed.
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* Mr. Mihail Koupkas, Deputy Mayor in Finance, Chief Resilience Officer of the Municipality of
Thessaloniki

* Mr. Erotokritos Theotokatos, Deputy Mayor of Environment. Municipality of Thessaloniki

St
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LIFE IS 30!
CELEBRATING 30 JEARS
OF LIFE PROGRAMIME

LIFE ASTI FINAL CONFERENCE

Thessaloniki, 19 May 2022
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Brief presentations by the connected LIFE projects

* Project “LIFE-IP AdaptInGR”, Mr. A. Sotiropoulos (https://www.adaptivegreece.gr/)
* Project “VEG-GAP”, Mrs. G. Righini (https://www.lifeveggap.eu/)

* Project “Life + A_GreeNet”, Mrs. L. Antosa (https.//www.agreenet.orq/)

* LIFE ASTI animation video #LIFEis30



https://www.adaptivegreece.gr/en-us/
https://www.lifeveggap.eu/
https://www.agreenet.org/

LIFE-IP AdaptlnGR. — Boosting
the impl ementation of adaptation

a d a ptiv e aAAaloupe KAipa pol icy across Greece

LIFE17 IPC/GR/000006
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LIFE-IP AdaptinGR - Boosting the implementation of
adaptation policy across Greece-LIFE17 IPC/GR/000006

LIFE ASTI, FINAL CONFERENCE, 19/05/2022

Angelos Sotiropoulos
LIFE-IP AdaptinGR Project Manager
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The LIFE-IP AdaptlhGR Consortum

Acronym
LTFE-TP AdaptInGR

Title

Boosting the inplem entation of
adaptation policy across Greece

Ref.
IIFE17 IPC/GR/000006

Duration
2019-2026 @ years)

Budget
€14.189.548, 00

Funding

€8, 3 EU/LIFE Programm e
€2,5 Green Fund

€3, 1 Own contribution
€0, 3 Co-financers

adaptivgreece
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LI FE-| PAdaptl nGR Mlestones
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@
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Bank of Greece
(Climate Change
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2016
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NAS approval
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2017

RAAPS spec.

Min. Dec.
11258/2017
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LI FE-I P
Adaptl nGR
project
proposal
submission

2018

Initiation of
RAAPS
elaboration
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project
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15t Policy Cycle 2"d Policy Cycle

—'M

National Adaptation Strategy

Revision
Endorsement o e >
08/2016 08/2026
Regional Adaptation Plans
QA/2022 @ - > Revision
Q4/2029
Irr\:tlatlon of After the
the LIFE-IP

LIFE-IP AdaptInGR

CI d q ptivg I‘eece@ www.adaptivegreece.gr



Project contribution to NAS implementation

» Improve the availability of climate projections and data

 Build capacity to prioritise and implement adaptation measures

» Develop local plans for CCA

* Provide replicable “good practice” examples of concrete adaptation projects to promote
action in major vulnerable sectors

* Monitor and evaluate NAS and RAAPs implementation

» Strengthen adapting capacity of stakeholders and the general public through dedicated

awareness raising
» Pool and coordinate funding for adaptation implementation (2014-2020, 2021-2027)

» Update of the CCIV BoG report

* Review and revise the NAS

« Make recommendations for the RAAPs review and revision

* ldentify adaptation priorities for post-2028+ programming period

1A APTI gl"eeC - www.adaptivegreece.gr



www.adaptivegreece.gr

LIFE-IP AdaptIinGR
Main actions for boosting the implementation of the 15t CCA policy
cycle




OBJECTIVE 1 N . &
The systematization and improvement of short- and long-term decision making =

for Climate Change Adaptation

More and better information and data

* Action C.7: A publicly accessible national adaptation hub to provide information &
resources for assisting decision makers.

* Action A.4: Open access to geospatial climate projection data and maps through
the Geoportal of the (MEEN) Ministry of Environment and Energy
http://mapsportal.ypen.gr/thema climatechange
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http://mapsportal.ypen.gr/thema_climatechange

OBIJECTIVE 1

The systematization and
improvement of short-
and long-term decision
making for Climate
Change Adaptation * Sub-Action C1.4: Webinars to introduce the geospatial climate projection
data and maps in MEEN geoportal and provide good example of using climate
projections in planning.

Build capacity for adaptation

e Action C.6: 13 regional and 2 national capacity building workshops involving
decision makers and officers from national, regional and local authorities.

* Sub-Action C1.4: Thematic peer-to-peer visits for the national authorities’
staff to benefit from the experience of their peers more advanced in the
adaptation process in other EU Member States.

EU and international cooperation

* Workshops to enhance transnational and EU cooperation.

Q d G ptivg reece® www.adaptivegreece.gr



OBJECTIVE 2 Action at regional level
The linking of Climate Change

Adaptation with a sustainable
development model through
Regional and Local Action Plans * Sub-Action C1.5: Recommendations and guidelines for RAAPs
evaluation and review in 2026

* Action A.1: Analysis of the 13 RAAPs to identify knowledge gaps,
funding needs and need for action at national level.

" Action at local level
=)

Action A.3: Good practice examples: 3 Sustainable Energy and Climate Action Plans

(SECAP) developed by the LIFE-IP AdaptIinGR project using climate projections.
Covenant of Mayors

for Climate & Energy
EUROPE

Action A.4: Open access climate data to facilitate the development of SECAPs.

www.covena ntofmayo rs.eu

CI d q ptivg reece® www.adaptivegreece.gr



OBJECTIVE 3

The promotion of actions and adaptation policies in all sectors, and particularly the most vulnerable ones

Provide and replicate good practice examples (Actions: A3, C. 2, C3, C4, E 2)

e 12 pilot CCA projects & 14 CCA case studies across 7 priority sectors
e Enabling replication and transfer of good practices in Greece and EU

Flood risk Coastal zone Forest fires in Sustainable water Urban planning & Landscape & land Archeological
management management drought-prone management regeneration uses historical sites

(3) (3) (1) ©) (2) ) (5)

CIdCI ptivg reece www.adaptivegreece.gr



Action C.4: Pilot assessments & guidelines for landscapes, land uses, Cultural Heritage

Vistonida

Messini Taygetos Monemvasia

Area n Natura

Area Natura 2000

Ilml S

Cl d O ptivg reece www.adaptivegreece.gr




Monitor Complementary Funding

* Recognize complementary funds

* Contact the respective managing
authorities

* Collect, synthesise and update data
and information through the
elaboration of brief and phase
reports.

* Recognize possible funding gaps and
opportunities.

Mobilise Complementary Funding

* Inform managing authorities on CCA
NAS priorities and needs.
implemen * Inform the respective services and
- bodies implementing adaptation
tation actions for the available funds.
* Inform the financial sector on the
need for CCA funding and financial
products development.

CI d q ptivg I’eece( www.adaptivegreece.gr



* Teachers’ kit + 13 regional seminars for teachers

* “Youth adapts” material + campaign (>100 schools)
* Other educational activities: e.g. school competitions

» 2 waves of public opinion research to determine the level of
awareness

* 13 regional info-days (launched 2021)

* 3 conferences

* National adaptation hub

* Other awareness raising activities: e.g. tv spots, social media

* 4 waves of surveys & interviews with stakeholders to
determine the level of awareness

* Provide info and data: Climate Projections Geoportal +
National Adaptation Hub

* Build capacity: 13 regional capacity building workshops

aada |D't I Vg reece www adaptivegreece gr



Thank you for your
attention!

Angel os Sotiropoul os

LI FE-I P Adaptl nGR Project Manager
Tel . 6971899507

E-mail ;- a.sotiropoul os@prv.ypeka.gr
Web-Site: www adaptivegreece.gr
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https://www.lifeveggap.eu/

N

Why VEG-GAP? ENED

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development

= quantify the effect of urban vegetation ecosystems on air temperature
(urban heating and cooling patterns) and its impact on air quality

= guantify the contribution of vegetation ecosystems both as source and sink
of air pollution in urban areas

Vegetation for
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Italian National Agency for New Technologies,
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VEG-GAP approach = Air Quality Plans approach -
VEG-GAP and Air Quality Plans
Air Quality Plans (AQPs) are instruments introduced by the Ambient Air Quality Directive 2008/50/EC (AQDS50) in order to achieve EU standards.
AQPs is to set measures to reduce air pollution. The assessment of the effectiveness of possible measures in achieving compliance with AQD50 Limit or Target values is performed with AMS. The
difference between an AMS simulation without measures and a simulation with measures shows the effectiveness of a measure.
VEG-GAP reveals the effectiveness of vegetation for air quality and temperature by showing the difference between an AMS simulation with actual vegetation and a simulation without vegetation.
Thus, it is providing support to both City Air Quality and Climate Change Plans.
The effect of vegetation on air quality and temperature should be assessed by considering the multiple interactions between vegetation and atmosphere at city scale, for different years, in order to
ensure a major positive effect of new interventions.

https://veggaplatform.enea.it

Simulation with vegetation: Simulation without vegetation:
reconstruct the real atmosphere hypothetical scenario

VEG-GAP results availa rough
o - o
oo =]
o © -} Two Information Platform versions are available:
(-] —

o © BASIC Platform ADVANCED Platform

also called e-Learning Platform conceived to guide citizens and non-expert users in a smart for expert people interested in analysing, comparing and downloading all the Veg-Gap
vegetation effects exploration of the final results of in terms of vegetation effect on available information layers on vegetation and air quality, not only in visualizing the fin

project results.

ADVANCED

hLE P g

> Present vegetation %T@ﬁ@ },i I]Elﬁﬁpll A @D ]:.h

» Future vegetation: urban forests, green
Veg

. infrastructures, green roofs and walls,
etc. i G Q)



https://veggaplatform.enea.it/
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O Simulation results for the current (real) and vegetation removal scenarios for the desired category:

a

Qa

0O 0O O O

Vegetation
Temperature
Pollutant concentration (NO2, O3, PM10)

Dry deposition (NO2, O3, PM10)

Data for BASIC and Advanced
Information
Platform

Biogenic emissions (Isoprene, Terpene, BVOC total)

Other parameters ADVANCED (humidity, wind, precipitation etc)
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ENEDN

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development

Information Platform: BASIC for general public and
ANCED for other stakeholders equipped with
an user guide for visualization, download, etc.
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to temperature?
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T(°C)
PM10 O,

Guidelines:

% Guidelines on mapping vegetation characteristics in
urban areas

% Guidelines on estimating BVOC emissions

% Guidelines on relating vegetation ecosystem urban heat
island and air pollution for supporting AQPs of
municipalities.

% Guidelines and support tool for estimating impact of
urban ecosystems/vegetation on health and ecosystem
risks due to their effect on air pollution in partner
municipalities in support to AQPs

Interactions between vegetation and
atmosphere in cities

perational framework to evaluate multiple m

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development

Bologna r
Population: =
390,849
inhabitants
(January 2019,
MCBO)

Area: 140,8 km?

Madrid

Population:
3,141,991
inhabitants

Area: 604,3 kmz2

Milano

Population:
1,378,689
inhabitants
(2018-ISTAT)

Area: 181,7 km?

V .
Vegetation for
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Summary of VEG-GAP results mm,

Energy and Sustainable Economic Development

X science-based evidence of vegetation effects on meteorology and air quality in
g three European cities at present
g = a framework to assess and visualize the effects of present and future urban
és?q vegetation and NBS on the air of a city
;§Q’ = assessments and framework to evaluate vegetation effects on human and

ecosystems health through its effects on meteorology and air quality

= facilitate knowledge and participation through the information platform
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Discover our Information Platform on:

Join us!

ENEDN

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development
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“CLIMPACT: The Greek Initiative for studying the Climate change and its impacts”, Prof. N.Mihalopoulos, Institute
for Environmental Research and Sustainable Development of National Observatory of Athens

“The European Green Deal: reaching climate neutrality by 20507, Dr. G. Amanatidis, Parliamentary Research
Administrator, European Parliament, Policy Department for Economic, Scientific and Qualityof Life Policies

“Climate change and health: adaptation and mitigation actions in Italy”, Dr. P. Michelozzi, Environmental and
Occupational Epidemiology and Cancer Registry Unit, Department of Epidemiology Lazio regional Health Service
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EONIKO AIKTYO IN'A THN KAIMATIKH AAAATH

“CLIMPACT: The Greek Initiative for studying the
Climate change and its impacts”

N. Mihalopoulos




" |PCC: “warming of climate system is unequivocal”.
= “Human influence on the climate system is clear”

Global surface temperature anomalies 1880-2015
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"Address jmpacts and possible mitiaation and adaptation strategies of Climate Chanoe in the EVIVEE
through Fundamental Science, Applied Research, and Jnnovation’

Regional Climate Change Index, 20 models, 3 scenarios

. PRESENT
@ . i
BON- ®- .m 0
|
WA = D CAS T
Al 2 @ 0-0..
30N { _ w1
.Em. % . o S |
| o N 1880 1900 1920 1940 1960 1980 2000 2020
............................... ' L = @ =*
e RC =
fekel ¢z | [For hitp:/berkelevearth.org/
TN S0F
. =8 ; | . g MAL Mean annual temperature anomalies | Mediterranean (land only)
o . 14=16 | s CSA ® & | 7 RCPELS (24) 7
E $ = RCP2.6 (13)
. 11=135 | = i | w— Historical (27) o
i s S e
- § E-10 ! | 5 ﬁ 1E
1 ' 4 d
. s FUTURE iy ML NFRLE
____________________é 5—3 4 :Imrl:l TR &
Source: Giorgi (2006) 2 12
ﬂl:lﬁ T T T T T 1 | i
130w EOW 0 BOE 1HE 180
-+0
-1 -1

1950 1870 1890 22000 22030 2060 22000 2090

EMME: Eastem Mediteranean and Middle East



il v
DwvAavdia
IToundla

No;OY{a o

&)

loxgblo

@)

United Kingdom o
o
o

Russia

United States 36petoc

ATAQVTLIKOC
QOkeavoc

Part N@pag Ioudav
® A\ Taw . . .

". . .“~ ® Alel.to ‘

© % @oxpa cgc o
. , <] ‘

oo w : '

T a “Nagpua Nea

\Tgﬁovio ° \véa -
Ayx.u e o o
: ° g o
Napipma @ IvBIKO
Mayadaok ap® S
NoTtioc MBoT®uvava Okeavoc .0

Xt ) - o
?1 7 ATAQVTIKOC
‘ o Oxkeavoc e
A.nm Nea
thavb«a.



REGIONAL CO, emissions will get higher

Yearly emissions of CO,(2018) o regions with high CO, emissions
- » ' '

et Euce (EU & Middle East countries)

Emission trends of CO, (1960-2018)

EU 28

Middle East

Opposite trends
(decreasing for EU ;
increasing for Middle East) 1SN I S N S N SN O ST 1



http://www.globalcarbonatlas.org/en/CO2-emissions

Human exposure to air pollution in the Mediterranean

Population around the Mediterranean (2000)

(Source: Géopolis)

60%

40%

20%

1950
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12050 (estimated)
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0% -+
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Africa =

© Gérard-Frangois Dumont - Chiffres PRB 2012.

23,8% 25,6%

1 34.8%
= {

64,9%

41.4%

34,0%

Asia

Europe

v'A high anthropogenic pressure around the Mediterranean with almost half a

billion of inhabitants

v'A strong increase of the population in the Southern and Eastern Basin with
more than half of the Mediterranean population leaving out of Europe (N.

Africa and Middle-East)




Annual mean temperature in Athens
(1858-2018)
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Frequency of hot
days since 1860
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Source: Founda & Giannakopoulos 2009 (Global&Planetary Change)

This increase was accompanied by a striking increase in the hot days frequency

EONIKO AIKTYO FA THN KAIMATIKH AAAATH




Probabilit

Probability distribution (PDF) of daytime
temperatures in summer (June — August)
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CLIMPACT: The Greek Initiative for studying the Climate change and
ItS impacts”

* The proposed initiative aims to create a scientific core of
excellence in research, to produce new knowledge on climate
change, as there is currently a core of Greek scientists actively
Involved on climate change issues.

Our country can utilize the significant number of terrestrial
measurements (EMY, METEOQO), the current infrastructure of the
road map (PANACEA, HIMIOFoTS) as well as the satellite data,
producing innovative information necessary for the more accurate
guantification of climate change and its effects.

C -

CLIMPACT EOvikO Aiktuo Epeuvag yia tnv KAtpotiky AAAoyn Kot TS EMLTTWOELG TNG CLIMPACT

EMIMPAKTH



Aims of CLIMPACT

The optimization of the existing climate services and early
warning systems for natural disasters in Greece, including the
supporting observations from terrestrial networks, aerial platforms

and satellite Earth observation systems collected in the relevant
national infrastructures

« Utilization of new research results and methodologies in the
production of original climate services and innovative early
warning systems for natural disasters related to climate change.

! : EBviko Aiktuo Epeuvac yia tnv KAtpotikry AAAoyn Kol TIC ETIUTTWOELG TNG C

CLIMPAC EMMPAKTH CLIMPACT



Aims of CLIMPACT

 The creation of a national database through the systematic collection, control and archiving
climatic and environmental parameters, data from satellite earth observation systems,
models and products, and their free and open use by the Greek and international scientific
community.

» Valid and timely dissemination of information to decision-making bodies, cross-sectoral
policy design (with emphasis on tourism, agriculture, forests / ecosystems, and civil
protection), shielding of citizens, society and economy in general from the effects of
Climate Change.

C C

CLIMP2 EOvikO Aiktuo Epeuvag yia tnv KAtpoatiky AAoyn Kot T EMUTTWOELG TNG
EMMPAKTH

C LI A
EGNIKO AIKTYO 1A THN KAIMATIKH AAAATH



Pillars of CLIMPACT

Pillar 1: Science and High quality data related to Climate Change

Pillar 2: Climate Change: Impacts on agriculture, tourism and energy consumption —
adaptation — mitigation — financial impact

Billar 3: Hazard and risk estimation from Climate Change (production of early
warning systems for fire and floods)

CLIMPACT EOvikO Aiktuo Epeuvag yio tnv KAtpotiky AAAoyn Kot TG EMLTTWOELG TNG CLIMPACT
EMNPAKTH



Participants

 National Observatory of Athens (NOA, Co-ordiantion)
« Academy of Athens

Aristotle University

University of Athens

National Technical University of Athens

Hellenic center of Marine Research (HCMR)
Demokritos Research center

University of Crete

National technical University of Crete

Research Center Athena

National Center for Social Studies

The initiative is open to other Greek Institutes and Universities

CLIMPACT EOvikO Aiktuo Epeuvag yia tnv KAtpotiky AAAoyn Kot T EMUTTWCELS TNG CLIMPACT
EMMNPAKTH



Dialogue FORUM (CLIMPACT)

 Forum on the adaptation and impacts of climate change on agriculture (October 2020;
Thessaloniki)

 Forum on the adaptation and impacts of climate change on tourism (June 2021: Crete)

* Forum on the adaptation and impacts of climate change on floods, Athens, November
2021).

 Forum on the adaptation and impacts of climate change on marine environment , March
2022).

* Forum on the adaptation and impacts of climate change on air quality and health,
Kythera, June 2022).

Aiktuo Epeuvag ylo tnv KAtpatik) AAAOyR Ko TG EMLTTWOELS TNG

C CLIMPACT C

CLIMPAC] CLIMPACT



Impact of tourism on National Economy

« The participation of tourism activity is estimated at around EUR 22 billion. euro (2018
data).

« Based on the latest available data, at least one percentage point of 2018 growth, of 1.9%,
comes from tourism.

 Also, tourism contributed directly to the creation of 12% of the country's GDP, while its
direct and indirect contribution is estimated from 26% to 31%.

At the same time, tourism contributes directly at 17% of employment and overall (directly
and indirectly) between about 40%, while it is a key lever for reducing unemployment.

* In the Regions of Crete, the lonian Islands and the South Aegean, tourism contributes
directly to the creation of 47%, 71% and 97% respectively of the GDP of these

destinations.
Ynoyeio : Iviqmovno nov Xvvoélpov EAlnvikav Tovpiinikav Emyeipilewv (INXETE).

-

CLIMP, EBvwko Aiktuo Epeuvag yia tnv KAtpatikr) AANayr) Ko TG EMUTTWOELG TG C

CLIMP;
CLIMPACT = Ao MLy



RCP4.5 Hot days: Tmax>30°C RCP8.5
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Thermal stress has significant effects on human health and can affect the
tourism sector. Thermal discomfort is associated with tropical nights.

Tropical nights: Tmin>20°C
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As a consequence:

» Uncertainty about the type of services appropriate to the new climatic conditions

> Inability to develop a highly demanding strategy
» Possible differentiation from place to place

|Urgent need for adaptation I

CLIMPACT

(O AIKTYO FIA THN KAIMATIKH

j CLIMPACT

EGNIKO AIKTYO MA T
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The European Green Deal:
reaching climate neutrality by 2050

Georgios Amanatidis, PhD

Parliamentary research administrator

Policy Department for Economic, Scientific and Quality of Life Policies,

European Parliament

LIFE ASTI FINAL CONFERENCE, Thessaloniki, 19 May 2022




EU’s role on climate change

The EU is competent to act by the principle of subsidiarity in all areas of environment
policy, including climate change

The EU has been a pioneer and a role model for countries across the world

The EU’s Environment Council already agreed in 1996 to limit global average surface
temperature rise to below 2°C above pre-industrial levels

The EU share of global CO2 emissions fell from 19.7% in 1990 to 8.7% in 2019

Europe’s early determination to take action on climate change was necessary to allow 195
countries to commit to the Paris Agreement



The EU vision on climate change

A sustainable, fair and prosperous future for people and
planet based on European values.

= Tackling climate change, an existential threat to Europe
and the world

* |Implement the 2015 Paris Agreement and achieve
carbon neutrality by 2050

= Helping to achieve the 17 Sustainable Development
Goals

= Boosting the Union's competitiveness and growth

g

PARIS2015

)
SUSTAINABLE
DEVELOPMENT

GCALS



The European Green Deal

A zero pollution ambition

Increasing the EU’s Climate
ambition for 2030 and 2050

/

Supplying clean, affordable
and secure energy

for a toxic-free environment

Preserving and restoring
ecosystems and biodiversity

From ‘Farm to Fork’: a fair,
healthy and environmentally
friendly food system

/

Mobilising industry
for a clean and circular economy

Building and renovating in an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition




The European Green Deal

;@t Water and flooding
A

'\ 40%_ A Half a mil_lion
Without action on climate change, the R e

of the European Union

EU will see, in the lifetime of our children: o
A 2.2 million

people exposed to
\Is coastal inundation

:Oi Heat and drought each year

P -
SN
a 90,000 A 660,000 A 16%

annual deaths as a additional asylum of species at risk

result of heatwaves! applications per year in of extinction at 4.3°C
the EU at 5°C temperature temperature increase®
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@@ Economics
Pollution
A €190 billion A\ Globally, the number of people at risk

of being forced from their homes by

river flooding could increase to 713 400,000

HIE premature deaths
Source: Ciscar et al, 2014: Climate impacts in Europe, 50 m I lllo n ayear

the European Commission’s Joint Research Centre Source: Internal Displacement Monitoring Centre, per year tOday due to air DOHUtlon'

PESETA Il project Assessing the impacts of climate change on flood This figure is expected to soar
displacement risk, 2019

annual losses projected for a 3°C
increase in global average temperature

A\ Climate change could lead to a &\ Economic costs of heat-related
200/0 food price rise in 2050 mortality could amount to more than

€40 billion per year




The European Green Deal

The European Green Deal will improve the well-being and health of
citizens and future generations.

Cleaner air, water
and soil

Reusable or recyclable
packaging, less waste

Healthier food

Less pesticides and
fertilisers

Reduced energy bills

Renovated homes,
schools and
hospitals

Better public
transport
alternatives

More charging
points for e-cars

L

Better health for
current and future
generations

More environmentally-friendly
products in our shops




The European Green Deal

Including:

UneiBllig WS 1 =Lhe  European ‘Climate Law’ enshrining the
climate ambition for 2030 . : ..
and 2050 2050 climate neutrality objective and the

intermediate target of 55% by 2030 in
legislation (EU adopted on 21 April 2021)

* Anew EU Strategy on Adaptation — EC
adopted on 24 February 2021

* Fit for 55: review and revise where needed
all relevant legislative measures to deliver
on this increased ambition (EC adopted on
14 July 2021)

The EU as a A European
global leader Climate Pact




Decision
year

2008

2014

2020-21
EGD

EU climate and energy targets

-20 %

Greenhouse Gas
Emissions

20%

Renewable
Energy

20%

Energy Efficiency

>32,5%

Energy Efficiency

2>36-39%

Final and Primary Energy
Consumption

(July 2021)

Target year

2020

2030

2030



The Fit for 55 Package — Overview

Climate Social
Fund

Carbon Border
Adjustment
Mechanism

Emissions trading
for road transport
and buildings

EU Emissions
Trading System -
for power, industry,
maritime &
aviation

Land Use,

Land Use Energy
Change, and Taxation
Forestry Directive

Regulation

2030

EU Forest Eff?e_rgy
Strate CLIMATE ficiency
= Directive
TARGETS

Renewable
Energy
Directive

Effort Sharing
Regulation

Alternative
Fuels
Infrastructure

Cco, Regulation
emissions FuelEU
standards Maritime
for cars and Initiative

i fg ReFuelEU

Aviation
Initiative




EU GHG emission trends, projections and targets

6000
22013 em'lsg'goc';s: 2020 target: 2030 target: at least
-24% vs. -20% emissions vs. 1990 -40% emissions vs. 1990
5000
4000
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Global mean
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1.2°C Warming
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Climate
Action
Tracker

Policies & action
Real world action based on current policies

2030 targets only
Full implementation of 2030 NDC targets*

Pledges & targets
Full implementation of submitted and binding
long-term targets and 2030 NDC targets*

Optimistic scenario

Best case scenario and assumes full
implementation of all announced targets
including net zero targets, LTSs and NDCs*

* |f 2030 NDC targets are weaker than projected emissions levels
under policies & action, we use levels from policy & action

CAT warming projections
Global temperature
increase by 2100

November 2021 Update



The European Green Deal

Financing the transition

» 30% of the EU budget under the 2021-2027 multiannual financial framework
(€1.074 trillion) and the NextGenerationEU (€750 billion) will have to be spent
to fight climate change

» Recovery and Resilience Facility (€672.5 billion) - each national plan will have
to include a minimum of 37% of expenditure related to climate

 Just Transition Mechanism worth €150 billion of public/private funds

* Initiatives to screen EU/MS green budgeting practices from 2020

* Review of state aid guidelines for environment and energy

* Review of the Non-Financial Reporting Directive in 2020

» €84.9 billion for the Horizon Europe R&D program and 35% of it will be set aside
for climate-friendly technologies

 Stakeholders to identify and remedy incoherent legislation that reduces the
effectiveness in delivering the European Green Deal from 2020

* Integration of the Sustainable Development Goals in the European Semester

from 2020
Leave no one behind

(Just Transition)



Key messages: Climate change and its impacts

Climate change is happening on a global scale and is attributable to human activity; it is
adversely affecting humans and the planet while risks will increase over time.

Rapid and decisive action, to cut GHG emissions sufficiently to keep temperature increase
below 2°C above pre-industrial level, could greatly reduce these risks.

Major near term benefits are arising from decarbonising the economy as a result of
reduced air pollution and other co-benefits of climate change mitigation.

Achieving the climate-neutrality goal requires massive investment and an unprecedented
transformation of all sectors of the economy.

Since the EU is responsible for only a fraction of global emissions, global leadership and
engagement with international partners through trade and diplomacy are vital.

The scientific community has important roles in generating new knowledge and countering
misinformation on the climate change impacts, on factors increasing vulnerability, and on
the effectiveness of adaptation and mitigation strategies, in close collaboration with
decision makers.



Thank you for your attention!

More information:

Legislative Train Schedule:
https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal

Information on the European Green Deal

EC Climate Action: https://ec.europa.eu/clima/index en
Delivering the European Green Deal

What Europe does for me:

https://what-europe-does-for-me.eu/el/home


https://www.europarl.europa.eu/legislative-train/theme-a-european-green-deal
https://ec.europa.eu/clima/index_en
https://what-europe-does-for-me.eu/el/home
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Climate change and health:
adaptation and mitigation
actions in Italy

Paola Michelozzi

LIFE ASTI Final Conference May, 19 2022



Climate Change 2022 Intergovernmental Panel on Climate

Change

The 6th Assessment Report of the IPCC ipce
strenghtens the evidence about the human el nsitare
responsibility in the warming of the Climate Change 2022
atmosphere due to emissions of greenhouse Impacts, Adaptation and Vuinerability

Summary for Policymakers

gases

There is high confidence that extreme events
(e.g. heat waves) have become more frequent
and more intense and this trend will continue
in the future

Southern Europe is one of the most vulnerable
areas to climate change related stressors
(droughts, heat waves, forest fires...)




Extreme heat in Europe

Number of hot days (maximum temperature > 30°C) per year

Current 1985-2005

RCP 8.5 Far future 2081-2100

-

0 25 50 75 100 125 150 175 =200

In Europe, the number of hot days is expected to almost quadruple during the
21st century under the high-emissions scenarios (RCP8.5) with largest absolute

increases in Southern Europe

Source: EEA 2022



https://www.eea.europa.eu/publications/europes-changing-climate-hazards-1/heat-and-cold/heat-and-cold-extreme-heat

* Extreme heat have been linked to an
increased risk of heat-related mortality
and morbidity, of occupational injuries
and changes in work productivity

* Vulnerable population includes: elderly,
children, (pregnant) women, socially
isolated people and those suffering
from pre-existing medical conditions,
including cardiovascular disease, kidney
disorders, diabetes and respiratory
disease

* Implementing adaptation measures is
important to reduce the risks of future
heat waves.




Proportion of heat-
related mortality
attributed to
human- induced
climate change (%)

‘g A substantial proportion of total
and heat-related deaths in all
Cobomp,, countries can be attributed to
... human-induced climate change

Source: Vicedo-Cabrera 2021



http://www.ag-myresearch.com/uploads/1/3/8/6/13864925/2021_vicedo-cabrera_ncc.pdf

Adaptation

Measures able to Actions and
reduce the adverse Policies to reduce
impacts of climate greenhouse gas

change emissions

@ e e e e e e e e e e e e e e e e e e e e e e e e e e e e >
Short-term Medium-term Long-term




WHO Core elements of heat-health action plans

= Identification of lead body, interdepartmental co-
operation

Heat and health
inthe WIHO

= Accurate and timely site-specific warning systems EithsteeRegion:

= Information campaign (general pop, at risk groups,
care givers etc.)

= Preparedness of the health/social care system
= Identification of vulnerable subgroups

= Real-time surveillance (mortality, ER visits, ambulance
calls, Help lines)

= Reduction in indoor heat exposure

= Long-term urban planning



Italian Heat Prevention Plan (HHAP) of the Italian MoH

21:00 100% .y
Sistema di allarme HHWWS

Rapid Public Health
mortality Guidance
surveillance
= system Identification
(SiSMG) of susceptible
: subgroups

disseminati

Advice\measures for
susceptible
ubgroups and health
care professionals
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Italian Heat Prevention Plan (HHAP) of the Italian MoH

Ministero della Salute

The Italian Heat Prevention Plan encloses the key
components of the WHO guidance, with
interventions modulated based on warning
SYStemS and ta rgeted tO the mOSt vulnera b|e Home / Argomenti - Piano nazionale per 13 prevenzione degli effetti del caldo sulla salute

individuals Piano nazionale per la prevenzione degli
effetti del caldo sulla salute

Ondate di calore

It represents one of the few examples of
adaptation measures involving the Health Sector

For the first time, Italy encloses «Climate and
Health» and the Italian Heat Prevention Plan
among its national health prevention goals
(National Prevention Plan 2020'2025) || Piano nazionale per la prevenzione degli effetti del caldo sulla salute & stato

avvisto dal Ministzro della Salute nel 2003, attraverso specifici progetti del Centro
nazionale per |a pravenzione e il controllo deliz malattie (Com), ed & coordinato dal
Centro di competenza nazionale Dipartimento di Epidemiologia SSR Regione Lazio
{DEP Lazio). L'obizttivo & favorire il coordinamento interistituzionale ai vari liveli e
fornire lines operative per |3 creazions di un sistema centralizzato di previsions &
prevenzons degli effetti del caldo sulla saluts. Dal 2002, 1| Piano = incluso neliz Azioni
Centrzli dei Frogrammi e Progetti del Com.

MoH 2022



https://www.salute.gov.it/imgs/C_17_notizie_5029_0_file.pdf
https://www.salute.gov.it/portale/caldo/dettaglioContenutiCaldo.jsp?lingua=italiano&id=408&area=emergenzaCaldo&menu=vuoto

WARNING SYSTEMS AND DAILY BULLETIN

Sistema di allarme per |Ia prevenzione degli affetti
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Heat waves and mortality in Italian cities in past 5 years

Number Of alert daYS (level 2 and 3) in mmnord mmcentro ©sud —Eccesso mortalita
cities in North, Centre and South of Italy 250 20
and percent excess mortality in summer 200 (s
0 1o§
5 150 5 O
@ 0 g
) ) c.f!5100 8
Daily tappmax (maximum apparent z 5 5
. 50 N
temperature) and daily observed and - 10
expected mortality (heat waves: orange 0 15
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boxes)
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LOCAL PREVENTION PLANS and MEASURES

n° cities

)

Ministero della Salute

Ondate di calore

Home / Argomenti - Piani locali

Piani locali

/4

Por-
T
\ !

o

-’

Survey of local prevention
plans and adaptation
measures

| =

J

www.salute.gov.it/caldo

Prevention Changes s i
- elated to Description
activity total
COoVID-19
Inf ti ) 23 5 Leaflets and advice issued during heat waves, Written
ntormation campaign heat plans and health guidance
Education and training for Online webinars and training, seminars/workshop,
. . 6 3 . . . . oy
health and social services dissemination of information and guidelines
Formal identification and Identification using HIS or by GP and social service
Surveillance of susceptible 14 1 notifications
subgroups teleassitance/home visits by GPS/health care workers
) ) Social service assistance and home care and telephone
Social service health care 9 1 .
help line, e-health
20 (16 modulated Measures to improve operatiional efficiency in hospitals
Emergency protocols . 9 .
on warnings (extra beds, staffing), care homes, etc

. Local health call centres, linked to social services and

Telephone help lines 21 1 . .
primary care and volunteer assistance
. . Home visits, home care, pharmacy services and

Social services support 16 4

delivery by volunteers and care givers



http://www.salute.gov.it/caldo

PREVENTION national guidance and advice fo
susceptible subgroups

* Elderly |
. . . oy . 4«9}2‘. (.,,S.,,.,.-...m L Ministero dellas Falute C cm o Convollo e T
* Subjects with chronic conditions =] @
* Children Harpdonyrie i
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Estate sicura

Come vincere il caldo
in gravidanza

' g o
COVID-19 and heat WANE
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proteggersi dal caldo ===

Need to be updated t durante epidemia COVID-19 !‘ [N
changes in vulnerable

Ondate di calore e inquinamento
atmosferico

8 Rl S S otti dal caldo . Estate in s
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mortalita

MORTALITY SURVEILLANCE SYSTEM - SISMG

Near-real time mortality surveillance

200 250 300 350 400 450

150

monitoring impacts during HW events to adjust response

actions

Evaluation of HHAP

Regular estimation of heat wave impacts (temporal changes)

In 2021 will be extended to 50 cities in Italy

—— trend mortalita

mortalita settimanale

—— baseline Bl Epidemia influenzale
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Mortality Surveillance System during Covid-19 epidemic

* Since the start of the Excess 8-
epidemic, the mortality mortality
surveillance system (%)inthe 3¢
allowed estimation of epidemic  E3-
peaks in total mortality waves ;-
in weekly reports
° It allowed tO 1'z'élééz;ié&#n'z!Hléi;ié%ﬂn'z'lHlééz:ié«%ﬂn'z'!Hiééz:zi%%#n'z'iHléézjz:'aé%1'11';jziélé
characterize the v
geographical . + I, 1+
heteogeneity and Excess : - 1 T X
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Project Climactions (funded by MoH) L
CLIMACTIONS

Progetto CCM |nterventi urbani per la promozione della salute

« Case studies of urban heat
island mitigation in italian cities

* Rising awareness intervention
on climate change related risks
in urban areas (Distance
Learning modules on eduiss
platform)

« Home to work mobility survey at
national level

= ANTE

Se-mmengrs “"'«g.w W‘E I i s

.-ﬂ. .——~~

Project website Rome case study



https://www.deplazio.net/it/temi/393-progetto-ccm-climactions-interventi-urbani-per-la-promozione-della-salute?jjj=1652805647801

Mitigation of climate change and health
prevent|on in Italy: the co- benefits policy

R/\PPBRH 511N 21

Mitigation of climate change
and health prevention in Italy:
the co-benefits policy

Edited by P. Vineis, R. Alfano, C. Ancona, L. Carra, F. de’ Donato,
|. lavarone, L. Mangone, M. Martuzzi, P. Michelozzi, L. Petiti, A. Ranzi,
M. Romanello, A. Silenzi, M. Stafoggia

22,745 and 50,856 deaths
attrlbutable to PM10 and
PM2.5 every year would be
avoided if the levels of
concentrations of these
pollutants did not exceed
the values set by 2021
WHO AQG to protect health



Health impact of temperature and air pollution in Italy

Deaths attributable to long-term
Deaths attributable (AD) to exposure to air pollution using new
heat, Italy summer 2015 WHO Air Quality Guidelines (WHO

AQG) limits, Italy 2016-2019

Natural 14,521 9,870 -

causes 18,975 Natural 50,856 22,745
causes
CvD 24,125 8,034

RESP 4,638 4,658



Adaptation and mitigation: the role of public health

* To improve capacity of Health System:
to adapt to climate change

¥% °* To promote low carbon footprint
lifestyle in citizens

* To identify cross-sectoral actions
to reduce greenhouse gas

_ emissions (e.qg. emissions from LYSIs
RS health sector)

* To promote research and health EAK S
education




SISTEMA SANITARIO REGIONALE

D/EP/Lazio

Dipartimento di Epidemiologia + ASL @
Servizio Sanitario Regionale ROMA 1

Regione Lazio
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Thank you

p.michelozzi@deplazio.it

www.deplazio.net
www.salute.qgov.it/caldo



mailto:p.michelozzi@deplazio.it
http://www.deplazio.net/
http://www.salute.gov.it/caldo

L
.. . .
. | | .o.
¥y @2 forechsing
O ’. System
Z/ﬁ. urban
= ®0® teslisiend
. * .. ect
@

LIFE ASTI RESULTS

LIFE ASTI FINAL CONFERENCE

Thessaloniki, 19 May 2022

Fhe propecs Timplementation of 8 forecAnting Syntem for urban heat niand efect

‘wwuw lifeastieu



# 3t

“Overview of the LIFE ASTI project”, Prof. D. Melas, Aristotle University of Thessaloniki
“Meteorological Modeling of Urban Heat Island (UHI)”, Dr. S. Kontos, Aristotle University of Thessaloniki
“UHI Future Climate Assessment”, Dr. S. Keppas, Aristotle University of Thessaloniki,

“Atmospheric Monitoring of the urban heat island in Rome”, Dr. S. Argentini, Institute of Atmospheric Sciences and
Climate (ISAC), National Research Council

“Heat health warning systems for climate change adaptation”, Dr. . de'Donato, Department of Epidemiology ASL
ROMA 1 Lazio regional health service

“Urban Heat Island” LIFE ASTI Project — Educational Video
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Implementation of a forecAsting System for
heaT Island effect for the development of urban

adaptation strategies .

Final Conference - 19 May 2022

The project Implementation of a forecAsting System for urban heaT Island effect for the development of
urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.




An urbanizing world sasti =
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What is it? Temperature
contrast between a city and its
rural surroundings

UHI can be attributed to:
Anthropogenic heat release
Geometric impact of buildings
Thermal properties of urban
surfaces
Absence of vegetation

#:astl

o °C
92~
- 33

- 32

85-

LATE AFTERNOON TEMPERATURE

Rural Suburban  Commercial Downtown Urban Park Suburban Rural
Residential Residential Residential ~ Farmland

When does it occur? UHI intensity is more
intense during night hours, maximizes early
morning and almost disappears around noon.

97



The NASA Ecostress map for European cities during the June 2019 heatwave ?"BStIW
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Daily Maximum Tapp (°C)

Francesca de’Donato, Matteo Scortichini, 2019

i aSt

« Urban settlements are areas with degraded
environmental quality and increased thermal

discomfort.

e Significantly increased risk of morbidity and

mortality due to high temperatures.



1998-2017: More than 166,000 people died due to extreme
temperatures.

2003: 70,000 people in Europe died as a result of the June-
August event.

2010: 56,000 excess deaths occurred during a 44-day
heatwave in the Russian Federation.

2015: 175 million additional people were exposed to heat
waves compared to average years.

2000 — 2016: the number of people exposed to heat waves
increased globally by around 125 million.

Source: World Health Organization
https://www.who.int/health-topics/heatwaves#tab=tab 1
D




UHI impacts - Energy

*In the example of New Orleans, the
electric load is steadily increasing at

temperatures above 25 -27°C.

* Significant increase in energy

consumption.

i

sasti
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Sample Electric Load Data for New Orleans
§ 1000 iy
H il
§ 800
—
=
g 600 -
w
o
g
9 400
<
200 1
0 20 40 60 80 100 120
(-18) 7) (4) (16) (27) (38) (49)

Maximum Daily Temp °F (°C)

Sailor, D. J. 2002



Location: Thessaloniki, Greece + Rome, Italy
Replication: Heraklion, Pavlos Melas, Greece

Duration: 01/09/2018 - 31/08/2022 n a St I
for urban
. * el

Project implementors:
» Aristotle University of Thessaloniki (coordinator)
» Institute of Atmospheric Sciences and Climate, National Research Council of Italy
» Municipality of Thessaloniki
» Azienda Sanitaria Locale Roma 1
» Geospatial Enabling Technologies Ltd.
>Sympraxis Team P.C.

The sole sibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union \
Neithe rh E’\SME nor the European Commission are respor §h|(—‘ for any use that may be made of the information contained therein.
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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/ Forecasting model with 2 km / \

spatial resolution
& - = >
LIFE ASTI Dissemination
platform
1. Satellite data \
2. Observations E
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Heat Health Warning System

High resolution
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Thessaloniki (Urban) )
itude: 33m o 503 B Urban :
fz:tn::l S.se:sgontinuous Urban Fabric . ' E -; Referenpe 32
Gemis el 22 o T Kempas etal 2020 137 Thessaloniki hardly gets 40s or
; 304 L e higher temperatures under the
& present climate
o
o i I s
| = g E Only 2.6 (0.8) days per year
LA 2 20g e are considered as heat wave
B SR Avtiude 3m o : | days for urban (non-urban)
Wi Land Use: Agricultural Area c B N,
Co-ordinates: 40.618, 22.956 y— area
: AT ; [e)
HEAT WAVE DAYS (HWD) g 10—
-g 2.6 1 By 2100, we should expect a
s > R 08 ---------------- T month of heat wave
The criteria: ' = conditions for the urban area
0 of Thessaloniki
* Tax237°C SN R
*  T,e231°C Q@Q’ &V c§>ﬂ/

Metaxas, D. A., and METAXAS DA. "Heat
waves from a synoptic point of view." (1980) 106




Difference between urban and non-urban areas ot

@

Tapp,,., Vs Relative Risk

Average Tapp at 03UTC in July (exposed mortality/non-exposed mortality)
Wl e W m w Considering no changes in the urban
SN ; 2 .| Thessaloniki 2010 .

) . ; structure and size:

— % B

o 23 .

N

S ) & * Tapp will increase less in the urban

O ﬁ -

~N B - ) .
i fabric (by 0.5-1°C) comparing to the
e B surrounding areas by 2100, but will be
. still higher. Increased Tapp,,,, associates
:: =41 Rome 2010219

=1 with increased RR (1.4-1.6) by 2100.

iy 5.2 -

o e Tapp is i d early in th '

O I app is increased early in the morning

m 4.9 ht

< i during summertime in the urban area by
. Y . +3-4°C compared to the surrounding

Francesca de’Donato, Matteo Scortichini, 2019

areas.

TAPP = -2.653 + 0.994 T + 0.0153 * T, 2 "




#_  Available on the

Open access web portal Smartphone app & AppStore

(https://app.lifeasti.eu/) P> Google Play

asti v oV IO > N WU

% forechstig
s

Rome

Thessaloniki

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



Follow LI ASTI

& lifeasti.eu/app.lifeasti.eu
w Life Asti

5 | @asti_life

Ed LrEAST

@ instagram.com/life.asti
linkedin.com/company/life-asti
researchgate.net/project/LIFE-ASTI
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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eteorological modeling of the Urban
‘Heat Island =

aloniki, May 19

]
Dr. Serafim Kontos

Aristotle University of Thessaloniki

The project Implementation of a forecAsting System for urban heaT Island effect for the development of

urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.




Outline

= Brief Description of the operational Urban Heat Island forecast system
= Recent example of application of the system

= Summary

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




= Weather Research and Forecast
system coupled with the Single
Layer Urban Canopy Model SLUCM
(WRF+SLUCM)

General structure sasti -

Downscaling mask for
selected model output

Heat Health Warning System
High-resolution (2 km? and 250 m?) UHI-related +

> ¥
forecasting products Cooling Degree Days (CDD)
Heating Degree Days (HDD)

Post-Processing Tool (PPT)

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




Implementation of the UHI-FS modeling system  zasti i=

= Daily operation of the UHI forecasting system

UHI-FS Products
= Meteorological
= Urban Heat Island
= Bioclimatic indices

= Energy-consumption
related information

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




Evaluation of UHI-FS wasti b=

= Evaluation of Temperature and

Table 2: Validation statistics for the chosen SVM models, with Re | ative Hum id ity fo r
2015 observational data. .
Rome/Thessaloniki
City Variable RMSE Bias MAE Pearson Cor.
Rome Rel. Humidity 13.87 -4.65 11.30 0.65 Reference year 2015
Rome Temperature 2.12 -0.37 1.64 0.96
Thessaloniki Rel. Humidity 17.76 -0.81 14.11 0.59
Thessaloniki Temperature 3.10 0.57 1.87 .93
Table 3: Validation statistics for WRF and 2015 observat
City Variahle RMSE Bias MAE Pearson Cor.
Rome Rel. Humidity 14.66 -5.74 11.24 0.73
Rome Temperature 2.10 -0.57 1.57 0.97
Thessaloniki Rel. Humidity 17.67 -10.64 13.73 0.66
Thessaloniki Temperature 3.06 0.61 1.81 0.94

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Emery C., TaiE., Yarwood G.
(2001). Enhanced
meteorological modeling and
performance evaluation for
two Texas ozone episodes.
Final Report
prepared for
the Texas Natural Resource
Conservation Commission




M » Greek News » Greece Orgs Hig

Greece Records Highest Temperature in
Its History in Unprecedented Heatwave

GraskReponer ox

5y Nick Kampouris  August 3, 2021

New heat record in Italy as anticyclone
'‘Lucifer' sweeps in

Updated / Wednesday, 11 Aug 2021 16:53

L 4 & Tweet
EMY
@ Home @EMY_HNMS
1 Explore s . . : : . .
AgSopévou 6TL To kUpa (£0TnG £l EEKVIIOEL OTTO TNV
[3 Nofifications Tplitn kou Ba Kpartrioet pexpL Mapagkeun e SLOPKELR
1nuepwv, Bo amoTeAéoel £vo amé Ta LOXUPOTEPQ
46.3 degrees Celsius (115 degrees F) was the highest tempersture & & Messages ENEL61a kerjowva Twy TEAEUTalwY TouhdyoTov 40
Peb- Kratod i/ P, '»-."‘ 5 2% Dd; N S & eTwv. H EMY mpoéfAee éyKaupa TO OIVOLEVO Kol TO
S A O oA SO TSR S RSt [ Bookmarks XAPAKTAPLOE Gpeca we Emkiviuvo
Translate Twest
. . = B Lsts 12:39 PM - Aug 2, 2021 - Twitter for Android
The heatwave that has been gripping Gree :
el e s ot s Eet i vt o0 S 0 NI & Profile 84Retwests 4 QuoteTwests 346 Likes
© More Q o v} &

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.

hourly mean temperature
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Max. temperature’s evolution

Thessaloniki (Eptapyrgio)
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Thessaloniki
Tuesday 03 August 2021 03:00 UTC

Rome

Friday 13 August 2021 12:00 UTC

o

- |

UHII=T2 urban-T2_rural

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.

Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Cooling Degree Days under Heat Wave wast b=

5th of August (Before the Heat Wave) 13th of August (During the Heat Wave)
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Urban max. CDD ~ 3-4 °C Urban max. CDD ~ 11-12 °C

+175% increase during Heat Waves

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



Bioclimatic Indices under Heat Wave
Universal Thermal Climate Index

Thessaloniki Rome
Tuesday 03 August 2021 12:00 UTC Friday 13 August 2021 12:00 UTC
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Extreme heat stress over Urban areas:

4 T

= The use of air conditioning, frequent short cold showers, consumption
of water> 0.5 liters per hour and physical activity should be avoided.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




Heat Health Warning System — 4th forecasted
day of Heat Wave

Thessaloniki

Rome

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union
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Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Summary

= Development of high resolution, accurate operational UHI forecasting system.
= Transferability and replicability to other cities of Europe

= Easy access to simplified and effective information for civilians, stakeholders and policy-makers

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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The project Implementation of a forecAsting System for urban heaT Island effect for the development of
urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.
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> UHI Future Climate Assessment Report (UHI-FCAR)

- Study on the present and future climate of Thessaloniki and Rome
- Study on Urban Heat Island effect

> UHI Adaptation Strategies Assessment Report (UHI-ASAR)

- Study on the impact of green interventions on the urban microclimate in the
future



Increasing temperature in a global scale due to green house
gases emissions

effect occurs due to different land use and
it describes the temperature difference between urban and
surrounding non-urban areas:

UHII = Turban - Tnon_urban

The impact of UHI is added to the impact of global warming.

126



Emissions from fossil fuels

15°W 0° 15°E
Data: CDIACl/GCP/IPCC/‘Fuss et al 2q1 4

30°E

Scenario categories

1001 ~— >1000 ppm COeq

and cement (GtCO./yr)

720-1000 ppm

80 580-720 ppm
480-580 ppm
“ 430-480 ppm
60+ &
40+

net-negative global emissions

RCP8.5
- 3.2-5.4°C
relative to
1850-1900

-20 - . :
1980 2000 2020 2040

2060

2080

2100

Climate projections

WREF as regional climate model

CMIP-5 RCP8.5 (spatial resolution ~1°)

- High resolution dataset for Land Use (250m)

- Simulation periods:2006-2010, 2046-2050, 2096-2100
- Spatial resolution: 50-10-2km

-  Time resolution: 3 hours
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2006-2010

2096-2100

Average Summer Temperature (°C)

e Clear footprint of the urban areas of both cities

on summer average temperature

* At the end of the century, we expect the highest

temperature increase in summer by 3.5-4°C

(and the lowest in winter)
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Temperature (°C)

Average T, and T, along the intersections
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Forests and Semi-natural Areas

Heterogenuous Agricultural Areas

e G Tmin Tmax Keppas et al., 2021

Arable Land 2006*2010

Artificial, Non-Agricultural Vegetated Areas 2046-2050 === ===

Mine, Dump and Construction Sites 2096*2100 T mEnm

Industrial, Commercial and Transport Units

Urban Fabric

Present Climate

- UHI is obvious and intenseon T,

- T, is higher by 2-3°C in the urban area
- UHI does not affect T __,, which may be in cases lower over

urban areas (-1 to 0.4°C)

Future Climate
- UHI remains constant by 2100, but within a new
temperature range causing increased discomfort in the

urban area.

Now 2100
Thessaloniki average summer temperature daily range: 25-31 | 29-35°C

Rome average summer temperature daily range: 23-31 | 27-34°C
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Number of days per year with T, > 20°C

Thessaloniki
300 a : Coastal Urban
250 e o onmi i
= 2 1 O # Elevated Reference
8 200 —_ * Elevated Urban
>
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0 |:| 0 10 20km
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Rome
300 b d =
250 .
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>
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0 0 15 30km
2006-2010 2046-2050 2096-2100
@ Coastal Urban
1 Coastal Reference
@ Low Urban
Low Reference
@ Elevated Urban

Elevated Reference

Discrimination between coastal, non-coastal low ground and
elevated areas.

Results are similar for both cities

- Coastal urban areas are characterized by the largest
number of days/year with T . .>20°C

- Coastal urban areas present the largest increase in the
number of such days in the future.

- No significant differences are expected between non-

coastal low ground and elevated areas.
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Tapp Difference [°C]

Dense Urban Fabric Urban green Urban park

Total Effect of Adaptation Scenarios - Rome
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Project co-financed by the European

ﬁ iI ie r "e” - Regional Development Fund W ECAR E M E D

/Wediterranean _ =

@ wecaremer  TOWards thE CARbon offsEtting in MED

<* WECAREMED tries to identify the carbon footprint of
all the processes that take place under the INTERREG
MED project activities.

** WECAREMED develops an integrated tool, suitable
for INTERREG MED projects, that combines:

v the estimation of Greenhouse Gas emissions
generated by project activities,
v" guidelines to reduce carbon emissions,

v the identification of offset measures to
compensate carbon emissions,
v" the evaluation of costs of mitigation measures.

i
Agenzia Regionale per la Prevenzione
e Protezione Ambientale del Veneto

WARISTOTLE
HRIUNIVERSITY
> OF THESSALONIKI




l t - Project co-financed by the European
n éfrég e Regional Development Fund

/Wediterranean _ ===
€ WECAREMED
CARBON FOOTPRINT MITIGATION SCENARIOS
EMISSION SOURCES BUILDING
Footprint can be in various ways: The WECAREMED tool can be implemented for several
1. Heating - Fuels mitigation scenarios
2. Electricity Examples:
3. Transportation « Use of eco - friendly means of transportation
*  Promotion of the usage of recycled or reused
4. Water :
. materials

5. Materials  Reduction in the number of printable deliverables
6. Printable deliverables *  Promotion of on-line meetings
7. Equipment
8. Events

w
6
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> "“;» OF THESSALONIKI




Project co-financed by the European

I nte r reg — Regional Development Fund

/WUediterranean __ e
il Carbon Offsetting Projects/Programmes
€ WECAREMED

Carbon offsetting

Trees for All
2 S 5
Restoration of parkland in Spain
Th IS COSt Contrl b Utes to an Offset p rOJeCt We will bring back the original forest in nature reserve Sierra de Maria-Los

Veles in Andalusia. Together with our local partner Alvelal we will plant over

43,000 trees, such as holm oak, mulberry and juniper. In this way, we will
ﬁ bring nature back to life!
Inve stment ‘
Estimation of So- ' '
N » rbon Offsettin
cost of the E E 4 Carbo : O .sett J
' with Solite

emissions to be
Emissions offset . . .
offsettlng An offset project is a project
o that reduces or removes
GHG emissions

3 WA | |
e.g., planting trees or producing

The individual, firm, organization alternative energy
receives carbon credits (1 cc=1
, tonne CO2e removed/reduced)

Agendia Region 'D ione u - 8na 2 == ASER Aristotle University of

Thessaloniki



Follow LI ASTI

lifeasti.eu/app.lifeasti.eu

P

f) Life Asti

N %

> LIFE ASTI

Ed UreAsT

l@l instagram.com/life.asti
linkedin.com/company/life-asti

researchgate.net/project/LIFE-ASTI

s d T EAM
. gl K — \. ;
g DJEP|Lazo S512 ;1'.(;@ e

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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0.3

Summer UHI intensity change
by 2050 and 2100

0.2 +

0.1

oniki

0.0

-0.1

-0.2

- UHI intensity changes in an insignificant way (by +0.2°C)

The largest but still insignificant changes are expected in

o coastal and non-coastal low ground areas of Thessaloniki.

== | OW 2046-2006
------ Low 2096-2006
= Elev 2046-2006

-0.3

d Rome | | | | | e Elev 2096-2006
I - There is a decreasing trend of UHI intensity early in the
................. b ) e . , : - :
et Tt morning and an increasing trend in the afternoon only in
0.1 4 [,
02 Thessaloniki.

Time (UTC)
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Thessaloniki (Urban) | eH s 40 . .
Altitude: 33m : S B Urban 3
Land Use: Continuous Urban Fabric n Referen_ce i

Co-ordinates: 40.618, 22.956

O e o

g DRI o 20 - s . S
Michaniona (Reference) i §
Thessaloniki :Re!erencex‘ AItitude: 33m
Land Use: Agricultural Area
Co-ordinates: 40.618, 22.956

HEAT WAVE DAYS (HWD) B S G

number of heat wave days / year

The criteria:

* T,,237°C Q\Q Q@Q >
. T ve >31°C QQ)Q/ Q)Q/

a

Metaxas, D. A., and METAXAS DA. "Heat waves from a
synoptic point of view." (1980) 138



Tmax

Thﬂn

% of days within temperature class

% of days within temperature class

100

URBAN

T max of Heat Wave Days (Centre)
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Analyzing T

 and T_. of heat wave days:
T... iN the urban area will exceed 40°C
in 24% of the heat wave days by 2100.
The results are similar in the non-urban
area.

T.., in the urban area will exceed 30°C
in 63% of the heat wave days by 2100,
over-exceeding the respective number
of such days in the present (8%).

T_ . in the non-urban area will exceed

min

30°C only in 20% of the heat waves by
2100.
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2006-2010

2096-2100

Average Tapp at 03UTC in July

56
55
54
53
5.2
51

4.9
438

47
46

4.5

44

TAPP = -2.653 + 0.994 T +0.0153 * T, 2

508

Tapp,,., Vs Relative Risk

(exposed mortality/non-exposed mortality)

2100

Relative Risk
16 1.8 20 22 24 26 28

14

08 1.0 12

T T T T
12 16 20 24 26 32 36 40
Daily Maximum Tapp (C)

20102100

Relative Risk
16 18 20

T T 1
12 16 2 24 28 32 40 4
Daily Maximum Tapp (°C}

Francesca de’Donato, Matteo Scortichini, 2019

Considering no changes in the urban

structure and size:

Tapp will increase less in the urban
fabric (by 0.5-1°C) comparing to the
surrounding areas by 2100, but will be
still higher. RR increases to 1.4-1.6 by
2100.

Tapp is increased early in the morning
during summertime in the urban area by
+3-4°C comparing to the surrounding

areas.

140



* ok
Vit

* g *

_ spheric monitoring of the Urban
t“. and in Rc.1

~

-
12, G. CASASANTA?, A. CECILIAY, I. PETENKO?,

2CNR-ISAC Tor Vergatal,University of Rome Tor Vergata

The project Implementation of a forecAsting System for urban heaT Island effect for the development of

urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.




Motivations and goals for installing new atmospheric #asll =
monitoring stations

Motivations | »  Goals
= UHI is strongly related to health, economic = Provide high quality measurements
and environmental issues and can affect
everyday activities = Cover a city with a high spatial and temporal
resolution
= Satellite measurements do not provide UHI
measurements — they provide SUHI = Merge local existing citizen’s meteorological
measurements stations in a single, synergistic network

= Deploy and maintain observational
networks is still a challenge



Potential of the network - METEOROLOGY sastl =

" Urban - Suburban meteo-micrometeorological characterization
= Validation of the urban module of WRF model

= Mitigating effect of mesoscale circulation

" Mechanisms generating the urban heat island

= Effect of heat waves on the city

= Accuracy of satellite remote sensing techniques

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



8 new Davis Vantage Pro
2™ Wireless Weather
Stations
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Weather stations sasti

Davis weather stations, installed at schools, public institutions, and private peoples
buildings.

.))

Temperature
Acquisition | N
Relative Humidity 1% + 2% 50s
Rainfall 0.2 mm t(4%+02) 10s
mm
5 Temperature e Data receiver Wind direction 1° +3° 2.5s
. : i e Datalogger
Relatlve humldlty Wind speed 1 km/h 3.2 km/h 2.5s

e Wind speed & dir Online submission to
e Rainfall a central database




Stations position wagti iz

SCHEMA 2 STAZIONE METEOROLOGICA] GRUPPO SENSORI]

-— ;@7&
_/ a

Pale $30mm \

Anemometro

e 2 m from the pavement o —
on 3 rOOftOp SR | EESE Termoigrometro
e Over the urban canopy
layer Q0

fissaggio
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Presa di corrente “ |[

Ricevitore+raspberry ]
/ L Internet LAN/Wi—Fi I ]
. ] - IC JC I 1
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ARPA Lazio micrometeo stations

Regional Agency for the micrometeorological
Environmental Protection - regional network

4 measuring points in reference for
Rome and its suburbs observations and in

situ when applicable

no real-time data, later
integrated into the central
database
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




INTERPOLATED MAPS AND SCATTER PLOTS VERSUS IMP OF DAILY MINIMUM, MAXIMUM AND MEAN
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Summers 2019-2020

Correlation coefficient R=0.17
between maximum temperatures and
IMP (figure b) indicate no correlation

In agreement with the expected
behavior of the UHI, that is supposed
to reach its minimum intensity during
the day

% IMP

Figure 4: Circumferences of radius » = 1400 m (green) drawn around the stations (red
dots), superimposed on imperviousness density satellite data.
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THE RED AREA REPRESENTS THE UHI INTENSITY

THE UHI " MINIMUM VALUE OF -
INTENSITY | 0.1°C IS OBSERVED AT
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e
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- 1'8 010 ole - dots), superimposed on imperviousness density satellite data.
Time [h]

Cecilia A., Casasanta G., Petenko 1., Conidi I., Argentini S.. Study of the Canopy Layer Urban Heat Island with a dense -
rooftop weather station network.Under Revision, in press on Urban Climate, 2022.
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Comparison of UHI diurnal cycle
HWs (red line)

non-HW (green line)

Cecilia A., Casasanta G., Petenko I., Conidi I., Argentini S..
Study of the Canopy Layer Urban Heat Island with a
dense rooftop weather station network.Under Revision, in
press on Urban Climate, 2022.



Sea Breeze
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the city, closer to the sea.

Settebaqnl -
“ 4

> ,\\\ ;alcoqnana

Durlng summer the sea breeze from WSW in the daytlme reduces the
urban temperature, with more significant effect in the west districts of
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Daily total rainfall (mm) Rome, 2019 December 2
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Ciardini V., Caporaso L., Sozzi R., Petenko 1., Bolignano A, Morelli M., Melas D., Argentini S..
Interconnections of the urban heat island with the spatial and temporal micrometeorological
variability in Rome. Urban Climate Volume 29, September 2019, 100493,
https://doi.org/10.1016/j.uclim.2019.100493.

Sozzi R., G. Casasanta, V. Ciardini, S. Finardi, I. Petenko, A. Cecilia and S. Argentini. Surface and
Aerodynamic Parameters Estimation for Urban and Rural Areas. Atmosphere 2020, 11, 147;
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Island in Two Mediterranean Cities Based on High-Resolution Regional Climate Simulations.
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Cecilia A., Casasanta G., Petenko 1., Conidi 1., Argentini S.. Study of the Canopy Layer Urban
Heat Island with a dense rooftop weather station network.Under Revision, in press on Urban
Climate, 2022.
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Health risks related to heat in urban areas
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Rome, Italy Thessaloniki, Greece Heraklion, Crete - Greece
Population: 2.8 Population: 1 million Population: 150 thousand
million, 4.5 million
metropolitan area

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



Daily temperatures and mortality trends during summer

Rome and Thessaloniki

ROMA

" ondata di calore
— Temperatura apparente massima = = = baseline Tappmax
— mortalita giornaliera +65 = = = baseline 65+

— Daily mean temperature = = = baseline temperature
— Daily mortality

THESSALONIKI

= = = baseline mortality

— O
=T
\/\" -
-
— @
£
=3
- 8
[
L o o -
Q
@
o _ 8 -
[e<]
8 R - ze
o £
£g 4 S 5
© = = -
5
E® 7
o -
Q -
=T
o -
Q
(s}
I I O B O | |
L WWWWwWwoWwo oW oo oo RN RD®N:PDMMND®D DN DD DDD DD
¢enanegddoitgldddgdoirgdddodsetdidandgged
data

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.

08-06

27-06

16-07

date

04-08

23-08

11-09

30-09

Mean Temperature



The association between temperature and mortality in .5
Thessaloniki (left) and Rome (right)
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WHO Core elements of heat-health action plans zasti iz

= |dentification of lead body, interdepartmental co-operation B ot {Jnep pru

Organization
= - PARTNERSHIP
weonuomcrvr EUFOpE

=  Accurate and timely site-specific warning systems

Heat and health

= Information campaign (general pop, at risk groups, care givers in the WHO

European Region:

etc.)
= Preparedness of the health/social care system
= ldentification of vulnerable subgroups

= Real-time surveillance (mortality, ER visits, ambulance calls,
Help lines)

= Reduction in indoor heat exposure

* Long-term urban planning

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




City-specific models based on the temperature-mortality relationship.

On the basis of this relationship, defined using time series data, HHWW use
weather forecast data to predict at-risk conditions for local populations
associated to an increase in_mortality.

High spatio-temporal resolution forecasts enable accurate and differential
warnings within urban areas.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



i aStl

weather monitoring stations Thessaloniki area (EMTAMNYPTIO station, 2013-
2017), Rome Ciampino airport (2000-2018), Heraklion airport (2010-2016): hourly, 3 hourly SYNOP data or daily
data

maximum temperature (HERAKLION), Tappmax (Rome, Thessaloniki)

daily counts of deaths (Thessaloniki 2013 —2018; Rome 2000-2018, Heraklion 2010-2016)

Daily deaths Maximum apparent Temperature °C
mean St.dev mean St.dev S0th , 90p summer
percentile range
Heraklion* 2.7 1.7 27.7 3.2 31.0 29.0-32.0
Thessaloniki 8.5 2.9 27.4 3.2 31.3 26.4-33.8
Rome 53.7 8.7 27.7 3.5 32.1 26.1-35.9

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein



The tappmax threshold model is defined on the basis of the relationship between
mortality and Tappmax investigated through a city-specific Poisson regression model

log|E(Y;)] = a + tappmax; * month; + consecutive_days;

The explicative variables included in the model are:

* holidays, month (May—August),

* interaction between Tappmax and month

e number of consecutive hot days with Tappmax above the threshold (defined as the mean
temperature value corresponding to all days for which excess mortality was greater than 10%)

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



For each month, a health-risk table were drawn up and a daily level of risk attributed:

No risk: increase in mortality <10%
low risk: increase in mortality between 10-20
high Risk: increase in mortality between >20%

The increase in mortality is defined as the difference between observed and baseline mortality.

month tappmax 1 2 3 4 5 6 7 8

5 29
30
31
32
33
34
35
33
34
35
36
34
35
36

W 00 0N N N N[O o o o Oo|ug
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For each month, a health-risk table were drawn up and a daily level of risk attributed:

No risk:
low risk:
high Risk:

increase in mortality <10%

increase in mortality between 10-20
increase in mortality between >20%

The increase in mortality is defined as the difference between observed and baseline mortality.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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For each month, a health-risk table were drawn up and a daily level of risk attributed:

No risk: increase in mortality <10%
low risk: increase in mortality between 10-20

high Risk:

increase in mortality between >20%

beslobn

The increase in mortality is defined as the difference between observed and baseline mortality.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Daily HHWW LIFE ASTI Forecast for each city

LIFE ASTI FORECAST

HHWW thresholds

Apparent temperature (°C)

Interactive map showing the daily maximunm value of apparent temperature index in each grid point. The map is derived from processing the 24 hourly forecast maps of the
meteorological model.
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threshold month tappmax 1 2 3 4 5 & 7 8
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22.3

Diagram of mean / maximum / minimum value of apparent temperature . The hourly values in the diagram are calculated from all grid points within the selected district. the
outline of which is displayed on the map.
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Local Heat plan and Information Network: dissemination of
warning to stakeholders.
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Emergency services (civil
protection, Health services, etc)

Action and prevention graded on
HHWW: Local stakeholders (health,
environmental, social services, etc)

Raise awareness, adaptation and
response: General public and
registered users




Information and health recommendations
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SHORT-TERM EFFECTS
OF HEAT ON HEALTH

| DIRecTeFFEcTs | ( INDIRECT EFFECTS)

DEHYDRATION
ELECTROLYTES IMBALANCE

HEAT RASH
HEAT CRAMPS
HEAT EDEMA, SYNCOPE

HEAT STROKE

INCREASED AMBULANCE CALLS,
ER VISITS, MORTALITY

SUBJECTS WITH CHRONIC

DISEASE VULNERABLE TO HEAT

NEUROLOGICAL

CARDIOVASCULAR OR MENTAL

RESPIRATORY

RENAL METABOLIC

Source:DEASL

Zuropean Union.
onsible for any use that may be made of the information contained therein.

SHORT-TERM EFFECTS
OF HEAT ON HEALTH

Stroke o

Asthma, COPD «
reacutizations,
Respiratory, infections

* [ehydration
Electrolytes imbalance

* Heat rash

* Heat cramps
: Acute myocardial o

* Heat edema, syncope infarction Rrchythmias

Diabetic o
hypoglycemia

* Heat stroke

Renal failure »

SPECIFICALLY

* Elderly
« Peaple with chronic conditions
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r.*t your health

HOW TO PROTECT YOURSELF

Keep cool and |
Wear light clothing. take cot
or baths and drink water regularly.

Stay out of the heat.
Go out in the coolest hours of the day
physical distancing and protectio

Keep the household coo

and ventilated.
Close blinds, shutters or curtains to keep out direct
sunlight. Moue into cooler rooms of the hause.

If you have heat-related

symptoms.
(heat cramps, dizzy, headache, thirst) seek help,
moue to a cool place and hydrate.

Protect yourself from covid-19.

Wash your hands regularly, cough into your arm and do
not touch your face. When you go out respect physical
distancing and follow guidance measures in place.

If you fever or symptoms that may be due to Couid-19
stay at home and aupid contact with others, if symptoms
persist \worsen consult your doctor or health seruices.

€ -
CI7Y OF THESSALONIKI www.lifeasti.eu



Urban Heat Island Forecasting System

The LIFE ASTI project focuses on the Urban Heat Island effect and human health by using a system of numerical models that lead to the short-term forecast and
future projection of the UHI phenomenon in three Mediterranean cities: Thessaloniki, Rome and Heraklion. The LIFE ASTI model system produces high-quality

forecasting products, such as bioclimatic indicators and heating and cooling degree days to assess the energy needs of buildings.
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https://app.lifeasti.eu/
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Thank you for your attention '

f.dedonato@deplazio.it
www.dep
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LIFE ASTI Educational Video
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LIFE ASTI

forecasting system for urban heat island effects

Educational Video — YouTube - English

& aStI

LIFE ASTI LIFE ASTI

forecasting system for urban heat island effects forecasting system for urban heat island effects

LIFE ASTI - Epappoyn 2Zuotnuatog lNMpoyvwong tTng AoTIKNG Oepuikng Nnoidag pe

LIFE ASTI - sistemi di allerta per la previsione delle ondate di calore
deqli effetti sulla salute|

2 KOTIO TNV Avarruén 2tpatnylkwv AoTikng lNpoocappoyng

Educational Video — YouTube - Italian Educational Video — YouTube - Greek



https://www.youtube.com/watch?v=qzmz1i0vGM8
https://www.youtube.com/watch?v=papRc9Cr6YE
https://www.youtube.com/watch?v=XIGj0pznpf0
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STAKEHOLDERS' SESSION

LIFE ASTI FINAL CONFERENCE

Thessaloniki, 19 May 2022
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“LIFE ASTI tools: How platform and mobile applications contribute to better-informed decision making”, Mrs. M.
Pahoula, Geospatial Enabling Technologies

“The contribution of the LIFE ASTI project to the Municipality’s future planning”, Dr G. Papastergios, Municipality of
Thessaloniki

“Building Heat Resilience in the Climate Era: The example of Athens”, Eleni (Lenio) Myrivili, Senior Consultant for
Heat Resilience | Arsht Rock Resilience Center and City of Athens



#aSll &
ools: How platform and mobile applications

ntribute to better-informed decision n‘akihg.

Be informed about thermal stress and extreme heat events

Maria Pahoula
Geospatial Enabling Technologies

The project Implementation of a forecAsting System for urban heaT Island effect for the development of
urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union.




Geospatial Enabling Technologies (GET) J»ast|

eop®

Making Location Matter

Geolnformatics
Open Data

Business Intelligence
Environment

Earth Observation
Digital Twins
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forecRsting System for urban heal Istand effect

Objectives

= To inform citizens and Authorities for extreme heat events
as well as for the impacts of Urban Heat Island

= To disseminate complex scientific information like the
outputs of mathematical weather forecasting models in a
simple, user-friendly way

Technologies Dissemination channels
Web technologies based on open standards = Web application
and free / open-source software = Mobile application

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



The LIFE ASTI web application #asll #
Presents the data from the forecasting models and the meteorological stations for 4 cities. The three
pilot areas:
 Rome (IT)
Thessaloniki (GR)

 Heraklion (GR)

L

i R =, ¥ e e R
X i T N P 5 r P P R 5

* Pavlos Melas (GR) — added recently

3 )
Functionalities
= Qverall presentation of UHI status in neighborhood level (UHI dashboard)
= Detailed presentation of UHI characteristics using graphs and maps (expert panel)
= Dynamic map for data visualization in city block level (map view)
https://app.lifeasti.eu/

Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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UHI Dashboard #asll =
o0
Overall presentation of UHI status in city neighborhood level
»astf* HOME  ROME~  THESSALONIKI~  HERAKLION~  METADATA LOGIN = Il EE
‘ 13-10-2020 14-10-2020 15-10-2020 16-10-2020 Select Region: A District b

Heat Health Warning System

Selection of
neighborhood

Selection of forecast ..
day A

Temperature R Humidity

Level 1 - Alert and reading

Temperature (°C) - Daily Average
21.0 111 0 1

Expert tools

Universal Thermal Climate Index (
Average

20




Expert Tools #astl
Present the spatiotemporal variation of the UHI phenomenon using graphs and maps

Apparent temperature (°C)

Interactive map showing the maximum value of apparent temperature index regardless of the time of occurrence of the maximum in each location. The map has been
derived from the processing of the 24 hourly forecast maps derived from the meteorological model.

Max Values

& .
-10-5 0 5 10 15 20 25 30 35 40 45
0,
C
Diagram of mean / maximum / minimum value of apparent temperature . The values in the diagram derived and refer to the selected area of the city. The values for each
hour are calculated from all grid points within the selected district, the outline of which is displayed on the map.
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Diurnal variation
graphs
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Dynamic map

Dynamic map for data visualization in city block level
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Dynamic map Z@«ast|

One click UHI information at city block level

Info ‘ Universal Thermal Climate Index (°C) Temperature (°C) Relative Humidity (%)

Forecast information for
the selected location,

Universal Thermal Climate Index (°C) Temperature (°C) Relative Humidity (%) d t t .
1 18.2 61 a e’ l“

g
Apparent temperature (°C) 17.2
Dew temperature (°C) 10.7 &
Discomfort Index (°C) 174 w7

88
Urban Heat Island Intensity (“c) T T T T T T I T T T T T T T T 1] I T T T T T
. S FELLFFE TSI S FFEEFFFE a8 S

CDO'IIQ DegreeDays("C) D I u rn a I Va rI at I O n fﬁ\)\ f\",‘!\'\ q’q\\ 09\ f\?’\'\ q,‘b\\ "E)\ 09\\ @\ 0_9\\ np\\ op\'\ r§:}\ %S"\ np\'\ n\\\ Q\\r\ Q_\\\ Q\\l\ Q_\\\ Q_\\\ Q\\\ Q\\\ Qq)
Heating Degree Day Date - Time

. »_A Long Wave radiation at the surface (W/ g ra p h S Of

Short-wave radiation at the surface (W/

Evs— temperature, UTCI
and humidity

Long: 12462685 - Lat: 41.910505

462685 - Lat: 41.910505

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Easy access to UHI information at city block level in your mobile

» Access to forecast data for all pilot areas

* UHI dashboard with simple to understand information

* Diurnal variation of the basic thermal related parameters
 Dynamic map of UHI products

* One click UHI information at city block scale

* Personalized information / alerts for registered users

* Custom locations for registers users

’ Download our # Download on the
Android App | App Store

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein




Easy access to UHI information at city block level in your mobile

| el

Arch of Galerius
Awida Tou MNaAepiou

Triandria
Tplavdpia

Pylaia
MuAaia

Moup

&
&

Q,
Kalamaria

If you don't already have an account, press the following
button in order to create a new one

Municipality GO TO ROME

KaAapapla
£1 GO TO THESSALONIKI
§ GO TO HERAKLION
Nea Krini

Néa Kprivn

FIND MY LOCATION

XaptAaou
Temperature: 28.19°C
Rel Humidity: 31.26%
UTCI: 30.69°C

Date-Time: 2019-10-01 12:32

Coordinates: 40.601633 22.972004

Add New Location

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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LIFE ASTI Applications: Contribution to better- #asti
informed decision making

The LIFE ASTI forecasting platform serves as short term adaptation tool by providing the before mentioned
information (for each involved city) in high spatial resolution - city block level.

* UHI-related forecasting products combined with Heat Health Warning Systems contribute to better-
informed decision-making for the prevention and the protection of the general public

* the prediction of Heating/Cooling Degree Days HDD/CDD assists in energy demand monitoring and
control of power consumption in line with the “Covenant Of Mayors” initiative.

* the combination with the climate change impact assessment of the UHI effect it helps in the assessment
of the impact of mitigation strategies such as promoting green infrastructure.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




LIFE ASTI Applications: Contribution to better- #asti
informed decision making

The information provided by the LIFE ASTI forecasting platform (or each involved city) is in high spatial
resolution (city block level), which helps decision makers to better understand their own city and therefore

design new instruction services and better urban climate adaptation plans for the protection of human
health and local environment.

LIFE ASTI’s forecasting web platform is a powerful tool supporting local authorities to better-informed
decision making in their effort to achieve and exceed the eu climate and energy targets, supporting the
signatories’ commitment to initiatives such as “Mayors Adapt” and “Covenant Of Mayors”

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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1 Pilot area in Italy (Rome) and 2 Pilot areas in Greece (Thessaloniki, Heraklion)
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Easy access to UHI information at city block level in your mobile

< Thessaloniki

Region:

# astl

forecRsting System for urban heal Island effect

B

Extreme cold

Daily Average Universal Thermal Climate 28
Index _26
&,
24
The UTCI Equivalent Temperature of ;22
an actual thermal condition is the air 0
temperature of the reference condition oS
(which is determined by 18
wind speed ~0.5m/s, mean radiant 16

temperature equal to air temperature
and relative humidity ~50%) causing the
same dynamic physiological response.

O T OO OO — (NN LD~ OO — D
SO0 NN

Hour of ¢

Daily Average Temperature

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Easy access to UHI information at city block level in your mobile

< Thessaloniki Map

&«

Thessaloniki Map

&

Thessaloniki Map

Forecast for:

Universal The

dex (°C)
Temperature e Lliasaniditn. (O,
Relative Temperature
Humidity (%) (°c)

31.1 28.7 -

Temperature (°C)

Universal Thermal Climate Index (°C)

30.8

1000 m

' 01/10/2019-

13.00
® mmwe

Date - Time

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




LIFE ASTI applications: Contribution to better- f»astl
informed decision making

LIFE ASTI a powerful asset for local authorities in their effort to achieve and exceed the eu climate and
energy targets, supporting the signatories’ commitment to “Mayors Adapt” and “Covenant Of Mayors”

1. Link LIFE ASTI's derivatives to other services providing
added value to local ecosystem, stakeholders, and civil
society to plan and implement strategic goals for the
sustainability and resilience of a city. Example of the
Observatory of Urban Green Siting for the Municipality of
Thessaloniki.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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— Implementation of a forecAsting System for
eal Island effect for the development of urban
adaptation strategies

Thessaloniki, 19t of May 2022

# The project Implementation of a forecAsting System for urban heaT Island effect for the development of
urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union




“The contribution of the LIFE ASTI project
to the Municipality’s future pIarininF” .

Dr. G. Papastergios,
Municipality of Thessaloniki

Thessaloniki, 19t of May 2022

i & The project Implementation of a forecAsting System for urban heaT Island effect for the development of
. urban adaptation strategies - LIFE ASTI has received funding from the LIFE Programme of the European Union
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= Current situation analysis
= LIFE ASTI Action Plan’s measures

= The contribution of the LIFE ASTI project to the Municipality’s future
planning

" To the Operational Plan of the Municipality
= To the Resilience Strategy of Thessaloniki

* To the Covenant of Mayors for Climate and Energy and the SECAP’s

eventual implementation (plus...EU Mission: 100 Climate-Neutral and
Smart Cities)




The Municipality of Thessaloniki

— Current situation

|| @ anmox oEzzAAONIKHI |
e = = MoT: 325.182 inhabitants in
= &= 2011

F = R.U. of Thessaloniki: 1.110.551
5 inhabitants

I

l!
|
|

gl

source: General Urban Plan, 2019
The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union. ( 4 )
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.




The Municipality of Thessaloniki
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(source: General Urban Plan, 2019)
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Type of resident (%)

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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The Municipality of Thessalonlkl - Buildings wasti i=

s __ Constructionperiod Only 17% is 30 years old or younger (after
C apComtructionperiod 1990)
30,0% > = 83% is at least 30 years old

= 40% was build before 1970

25,0% = Double glazing: 42.0%
= Exterior wall insulation: 6.6%
20,0% = Two or more types of insulation: 9.3%

= No insulation at all: 42.2%

15,0% Insulation type
11,1%
10,0% H Double glazing
8,2% 8,2%
0 . 200 M Exterior wall insulation 42,2%
5,0% 35,07 35,97

/ Other type of

1,4% . insulation
0.0% | ¥ Two or more types of

T

Before 1945 1946 - 1960 1961 - 1970 1971 - 1980 1981 - 1990 1991 - 2000 2001 - 2005 2006and after insulation

No insulation at all

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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= Reduction of related diseases and deaths =  Region’s upgrading due to the green spaces
= Creation and development of a new local identity and the adaptation to the UHI

= Mental well-being phenomenon

= Reconnection with nature = Possible avoidance of maintenance costs

= Reduction of sun exposure = Reduction of public health costs

= Heat-resistant housing even for the financially weakest = Enhancement of the city’s positive image

= |ncrease of employees’ productivity

* Reduction of atmospheric pollution
 More resilient urban ecosystem
* Better absorption of water - drainage

(source: own elaboration based on the “Moreland City Council. (2016). Moreland Urban Heat Island

Effect Action Plan 2016/2017 = 2025/2026.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.

: i : ’ : At https://www.moreland.vic.gov.au/globalassets/areas/esd/esd-uhie-urban-heat-island-effect---action-
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein

plan---final-draft-for-council-june-2016.pdf” )



https://www.moreland.vic.gov.au/globalassets/areas/esd/esd-uhie-urban-heat-island-effect---action-plan---final-draft-for-council-june-2016.pdf

# ast

Axis 1: Prevent the UHI effect’s influence on human health through the deterrence of the effects of
a heat wave (it should be constantly implemented from alert level 1 and intensified and monitored
towards level 4).

Axis 2: Protect the population by implementing appropriate management measures per
meteorological vigilance level as provided to the municipality by LIFE ASTI’'s Heat Health Warning
System (HHWS) or the national relevant service and, of course, considering the data of the
municipality’s meteorological stations (it should be constantly implemented from alert level 1 to 4).

Axis 3: Inform and communicate (the preparation of the informative material should be carried out
in alert levels 1-2, while their dissemination should start from level 2 and intensified onwards to
level 4).

Axis 4: Capitalize on the Region’s experience (after taking action at level 4).
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AeATio BepUoKpaATIWY Kal TTROEIBOTTOINONS KIVOUVoU
yia TNV avOpwIrivn uyEia

(https://app.lifeasti.ew)

2021-09-17:

H eEleOKpuOIG oTo KEVTpO ¢ ecoalovikng Ba kupavBs amd 20.3 éwg 32.2°C, evi oTa cvéonpc Tunum’c ToU
acTIKOU 10700 Ba @rdoe xal Toug 32.6°C. To emimedo Trpo&IdoTroinong KIvBUVoU yia Tnv avBpuwmvrn uyeia eival oTo
emimedo 2°.

AvaAuTIKG o€ KGBE SnuoTikG Blauépioua N Bepuokpacia Ba Kupaveei:

[ nepioxin |[ Erdxorn [ Méom [ Ménom |
A Lapipioua 203C || 259C 322°C

1118 SUIE TESPUITSTONILY 10T U1E CONLENT OF U11s Pl esenlation nes Wit U1e autions, 1t Gues 1L necessariny renect uie opinion of the European Union.

Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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2021-09-18: Emitredo 3 - Kauowvag

Avohumied o KAGE Gnuomikd SiapEpieya n SGepuoKpooia Ba KupoveE

H EEpunﬁpumu aTo nmpu:u e Secoukovikng Ba kupavBe amd 21.5 fwe 32.4°C, sviw oTa evEOTERT Tunuc:rm Tou
aomikol ioTol Ba grace ko Toug 32.7°C. To emmeSo MpoaBoTroinamg kivGuvou Wi Ty avBpwim ) uyEla v oTo
emmedo 3*.

| Mepioyn || Ergporn || Méon [ mepomm |
| A fopépopa || 215¢ || 27ac || z24c |
| B fopépeopa || 219°C || 271°C I

™ Mopémopa 234°C 273°C 323°C

A’ Mapépioya 23.3°C 27.5°C 32.7°C

E' Mapépioya 22.1°C 27.5°C 327°C

IT Mapipopa [ 234°C | 2Z7a'c || 325°C

0w va evnuepwbo

Avarotvwong

Xpnparodotolusva

Aghkrla vimou XpnpatoSotoduevuy npoype

#asti

AcAtio BsppoKkpaciwy Kal mMPoeldomoinong Kivduvou
yla tTnv avlpwrmivn uyeila yia tnyv nmepiodo 17 £wg

20/9/2021- LIFE ASTI

Ito nMAQloo EVNUEPWOTC TWY SNUOTWY KAl EMOKEMTWY NS MOANG, MA@ kat TE VAOIOINOoNE Tou EUpWNaikoU

gépyou LIFE ASTI, unopeite va PBpeite edw 1o AgAtio Oepuokpacuwv xal MNpoewdonoinong Kwvdivou yia myv

AvBpomyn Yyela, yia tov Arjuo ¢

NnoiSag tou épyou, yia tn xpovikn nepiodo 17/09/2021 £we 20/09/2021.

Neploocotepec MANPodopilec yia to Epyo LIFE ASTI unopeite va PBpeite omyv

https:/

feasti.e
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coalovikng, rnou exdoBnke and to Npoyvwotikd Ilomua Actxrc Oepuxic

gnionun wtooeAida tou
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green wastl =

v' Development of the urban green at least by 30% in combination with
the reinforcement of the sub-urban green parks and forests.

v’ identification of the vacant spaces, public spaces and buildings
that can be potentially turned into green areas, the studies for their
regeneration and efforts carried out under the aim of their
inclusion to identified funded programmes.

v' Organisation of seminars, eventually carried out by the
municipality may also help both public and private initiatives.

v Several initiatives to mobilize the private sector should also be
foreseen either informative seminars or economic initiatives

R |

N 3
[t
-0 °r
&3 [+

Thesolert  “Tree can reduce day land surface tempe! \e authors. It does not necgd

Moreland City Council. (2016). Moreland Urban Heat Island Effect Action Plan 2016/2017 —

2025/2026. https://www.moreland.vic.gov.au/globalassets/areas/esd/esd-uhie-urban-

heat-island-effect---action-plan--final-draft-for-council-june-2016.pdf,
https://www.in.gr/2020/07/17/life/design/ti-einai-ta-parklets-kai-giati-exoun-ginei-
Ul
=N
o
(o
E +

World bank, 2020, Chicago's City Hall Green Roof,
anarpasta-logo-koronaiou/

Neither th DY Upto 20 degrees cotsis.” *any use that may be mad
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Action Plan’s recommendations: more blue wasti s

v" Development and maintenance of the “blue” element.

The image shows the blue roofing water-
retention matting laid over the waterproofing
membrane. Also in view are the inspection
chambers to the drainage system

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.

Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein. Video ava |Ia ble: https 3//WWW-V0UtU be.com/WatCh ?V= BchmOTkI D4




LIFE ASTI Project’s contribution — MoT Operational Plan#ati=

EIMEIPHIIAKLD [IPOIPAMA SFMOY GEITAAONIKHT 20200-2003

EINIXEIPHZIAKO [TPO'PAMMA
\UGS AHMOY OEXZXAAONIKHZ

C -
BT ReAF

<‘-,;§'7'T:Z,DG?’CC. . Ending homelessness PR —
» [¥3a%" Troxtumy e Avroteiés Tuiua Exgreipnosaos Sxes i S pume. G R
Rights .
Tt
Sokdar
& ¥ @
J
URBAN RESILIENCE
THESSALONIK] -
~ OBSERVATORY
E- 2014 2020 $ *eoco®

2050ﬂ

CliMobCity S—

Interreg Europe

>XRESILIENTEUROPE

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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e Measure 1.7 Increasing the resilience of MoT
against climate change

e Target 1.7.1 Mitigation actions against climate change

Pillar 1: Environment and
Quality of life

Pillar 2: Society — Health — e Measure 2.1 Health and social care
Education — Culture - Sports e Target 2.1.1 Improving public health services

e Measure 3.1 Mapping and rebooting of local financial
activities
e Target 3.1.3 Boosting local financial activities

Pillar 3: Local Economy and
Employment

e e e e ais . @ Measure 4.2 e-governance & improving citizen
and Internal Development of services

UL R s DTG o Target 4.2.2 Thessaloniki “Smart City”

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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the resilience strategy of Thessaloniki, in the framework of 100 resilient cities initiative

2 URBAN RESILIENCE
THESSALONIKI =

5 OBSERVATORY

The Resilient Thessaloniki program and the strategy @

for urban resilience “Thessaloniki 2030”, has 4

pillars:

* the goal of shaping a sustainable city,

* the joint design of an open city,

* the creation of a dynamic local economy and an
effective system of urban governance and

* the redefinition of the city’s relation / bonding
with the sea

The Strategy includes 30 Programs and over 100

Actions with multiple benefits for the resilience of

the city and its population.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Covenant of Mayors for Climate and Energy - Goals

"We, Mayors from all over Europe, hereby step up our climate ambitions
and commit to delivering action at the pace that science dictates, in a joint
effort to keep global temperature rise below 1.5 °C - the highest ambition of

the Paris Agreement.

Covenant of Mayors
for Climate & Energy

L . Resilient ¥
% Communities

greenhouse gas emissions on our territory, (2) increase resilience and prepare
for the adverse impacts of climate change, and (3) tackle energy poverty as one
key action to ensure a just transition."

Inclusive

T 3 Our vision is that, by 2050, we will all be living in decarbonised and resilient
a Dn.;‘j: cities with access to affordable, secure and sustainable energy. As part of the
% ' Covenant of Mayors - Europe movement, we will continue to (1) reduce

1
B s Join the movement! B
o /WeuUmayors.eu

Signatory cities pledge action to support implementation of the EU 55% greenhouse gas-reduction target
by 2030 and the adoption of a joint approach to tackling mitigation and adaptation to climate change.

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.



LIFE ASTI Project’s contribution — 100 CNC sasti =
- EUROPEAN UNION

SELECTED CITIES  + 100 EU dities

» 12 cities from countries associated to Horizon Europe, the EU's research and
innovation programme (2021-2027).

G

Cities from every Capital cities Small, medium, Frontrunners and
Member State large cities less prepared cities

BEMNEFITS  » Tailor-made advice and assistance from the Mission Platform (managed by the
FOR CITIES NetZeroCities consortium)

# Unlocking additional funding and financing opportunities through a Mission label |_ . ,
» Research & innovation funding epportunities for cities to join large innovation '55 EMU :
actions, pilot projects and demonstrations (total budget from Horizon Europe for i € 'SSIONS . e

2021-2023 is €360 million) CLIMATE-NEUTRAL Asru;lis

» Support through a national coordination network

v
» Metworking opportunities, learning and exchange of experiences among cities QSCOQAOV“(‘I‘
v v
* Support with invelving citizens in decision-making KA“"“F LKQ ou 68"(8 Pn
» High visibility - raised political profile and attractiveness for investment and Ka," sﬁu“ I “OA'I
skilled warkers EWCG TO 2030
The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union. A M

Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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LIFE ASTI Project’s contribution — Current & Future proje._,gS%--«E,_

Current & future projects:

* Energy upgrade of municipal buildings
(i.e., Kleanthous, Mazaraki, Iktinou,
Siggrou, Mitsaki, Olimpiados et. al.)

Road junction Sarakatsanon square Green Roof on 26th Mavili Square - 15t High School and
Papanastasiou - at the junction High School building upgrade with 18th Lyceum of

Voulgar| Botsari - Electra’s: 15,922 plants bioclimatic design Charilaou - bioclimatic P . . .
1,525 plants 3,686 plants 9,553.20 kglyear elements: upgrade of school yard ° b I (
1,788.49 kglyear 2,452.87 kglyear €0, absorption 1,295 plants 4,087 plants uplic s p ace renova t Ions (l.e.
€0, absorption €0, absorption 1,511.03 kglyear 14,229.79 kglyear

€0, absorption €0, absorption

Aristotelous, Deck, et. al.)
e Vertical gardens
* Green roofs

* Energy communities

target for reduction | target for reduction
of energy consum) €O, emissions

Project partners

Qo 2= @

sympaxis
THSSALONKI

www.lifeasti.eu

The sole responsibility for the content of this presentation lies with the authors. It does not neces
Neither the EASME nor the European Commission are responsible for any use that may be made
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Mrs. Athina Chontolidou
Mrs. Chrysoula Zournatzidou

Dr. Paraskevi Tzoumaka

Dr. Apostolos Kelesis

Mrs. Foteini Vagena

Mrs. Efi Androutsou

Mrs. loanna Tsikoti

Mrs. Konstantinia Andreopoulou
Mrs. Spyridoula Lefa
Mr. Christos Triantaris

Mrs. Ismini — Anastasia Savvaidou
Mr. Polikarpos Karkavitsas
Mrs. Aikaterini Chagiou

Thank you for your attention!
Dr. Georgios Papastergios
Municipality of Thessaloniki
g.papastergios@thessaloniki.gr

Dr. Simos Misirloglou
Mr. Kostas Evdoridis

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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Building Heat Resilience in the Climate Era:
The example of Athens

! [“; Adrienne Arsht-
fecanif {@} Atlantic Council ’ c Rockefeller Foundation
c

ITY OF ATHENS ‘\ Resilience Center




1.4 million new people are
moving Iinto cities every
week.

People are drawn to cities as
centres of economic activity,
social connection,
opportunity, and innovation.

@100ResilientCities
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Cities & heat extremes U' :

By the 2050s

Today 200 million city-dwellers in 350 cities face temperatures
over 35°C (95°F).

By 2050 these cities will be 970 = Heatwaves will become far
more intense

This means that 1.6 billion people living in close to 1,000 cities
will face regular, extreme heatwaves in under 30 years’ time.

Heat affects workforce productivity. By
2030 annual global heat-related
productivity losses could cost $2

This is more than 40 percent of today’s total urban population. tifion.

$2 trillion &



https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS

TREMI Hl ’\1 IS DANGEROUS,
f ND ('S ON (HE RSE GLOBALLY.

IN RECENT YEARS, TEMPERATURES HAVE HIT RECORD
HIGHS AND HAVE CAUSED

70 OOO DIED FROM THE 2003
FUROPEAN HEATWAVI

CGITIES IN COLINTRIES THAT ARE LESS USED TO DEALING

mlmme HEAT ARE ESPECIALLY |
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cause of death




CITY OVERVIEW

POLITICAL
GEOGRAPHY

Attica Region: 64 Municipalities: 3.828.434 residents

Metropolitan Athens: 38 Municipalities

City of Athens: 7 districts: 664.046 residents - around 2 mil daily users
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The age of the city's builldings

Mumlber of Building s

16000

GRAY
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INFRASTRUCTURE
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GREEN
INFRASTRUCTURE

Out of 38 km? only 4,6 km? are Green Areas.

Hills - Parks - Cemeteries (72%)

Squares - Pedestrian Streets - Tree Avenues (22%)

Apart from number of trees of Tree Avenues, no other data available re trees in

Athens

In the total number of 93.891 Avenue trees, the most populated species are

Mulberries (21%), Acacias (8%) and Seville Orange trees (19%).




Athens Shocks and Stresses

nomic Conditions: Unemployment - Poverty
ctive and Transparent Governance — Lack of Data-Driven Policymaking

Migration Flows

: Vacant Buildings — Lack of Maintenance and Long Term Planning

b

stresses

Heat Waves/UH]I, Flash Floods, Peri-Urban Fires, Drought, Air Quality

Cak

shocks



Athens Resilience Strategy for 2030

Strategy hierarchy

Thadiagram llustrates and givas
an avarview of the plllars, poats,
actions and supporting actions
35 wul 25 highighis tha Mega
Restknce Projects Induded in
this strategy.

The graphkc ad@csnt ta the poal
represorks the Restience Valuo
mapped on the CRF drivers.

The CRF acts 2s 2 lans to
undorstand the complexty of
chy systemes and the drivars that
contrbuts to cky restience. The
framewerk is made up of four
main dimersions and 12 drivers
that together lustrate what
makes 3 resilient cRy.

Reter o page T for moea
Informaticn.




® Municipatity of At

Al Climate change adaptation action plan

VOO0

Description:

Tha CRry of Athans, recognizes that impacts of caimate
change will continue to affect the qualty of #ra for its
otizens. The dity plars to Implement messures that aim at
NCreasing the aty's resiianta and protecting the otizens
from the repercussions of Incrassing urban tomperatures.
Rasing temparaturas wil 3150 103d 10 3 aramatic Inoraase
N onergy consumption. and wil Intensity fiash Noods and
pocr 3 quality. Ry mayors have an important kadership
role 0 piay In climata change adaptation palcy making.
The CRy of Athens, In colladoration with C40 and the
omce of Resifances and Sustainabilty, has just Nnshec
drarting its Cimate Change Adaptation Action plan
(CAAP,. This Is 2 summary Of 3l tha ratated acticns within
this pian.

Goat A

Integrate natural systems
into the urban fabri

ResMence Valus:

» Support data-driven polcy making

+ Enfiance and promote communication channals with the
citizons

« Support trareparency and accountablity

« Promote digral adageation

+ Dovsiop synergies with oty stakoholders and enhance
particpation

« Support ntegrated planning and strengthaen municeal
leadership

+ RaEe awarensss and appeaciation for the City and its
Services

* Mxximize the dynamic of the Athonian naighborhood

» Combine essantiat sorvices with dyramic urban
davelcpmant

« iowast 0 1ocal capacry butcing

+ Promets equitabis, cohesive and 2upportve
communitiss

« Protect and maintain oitical infrastructurs

+ Enbhance aty's idenbity

+ Promets Joa) curture

= Drovids Incantivas for econommic developmant

« Promote sustainabia management and davalopment

» Support and anhance natural environment

» Promote residants’ wail-baing and amatiorate thor
qualry of iifa

« Maimoe urban assets

Action Owners: City of Athers

Partners: Neighborhood Cries, Minstry of Environment
and Encrgy, C40

Logisiative authority:
/’9.
Funding Sources: Muniopal funds, structural runcs

Timeframe: Short-tarm (Ongorg)

i il o'y

SDGs goals
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Al Supporting Actions

Al Climate change adaptation action plan

ALl Eshance groem Infrastructure in the oty

The City of Athers targets investment into green
Infrastructura and natura-based souticns that couc
Improva tha cty’s microcimats. Thesa soluticns
could 20 imEt tha urban haat siand efect and
Improve 3ir quality, and roduce the Impacts of
fooding.. To achiave thase Qoals, the actions to be
takon are the tolowing:

3.Provide propar mamtenance of the eusting green
arons 20 35 tO INCraass thak ervronmental mpact,
and mgloment new PISOSNg I SaSting Gresn oS
that bafong to the muriapaity of Athens. (Actions
511832, CAAR)
b. Enhance groen drastruciure in the reganaration
of pubiic spaces. (Action 513, CAAR)
<. Design and araate “Green Comdors™ both withén
e municpaity of Athars and on a metropoitan
528, In Oroer 50 Improve 3ir circutation and
walkabiity. (Actions S1.4-515 CAAR)
d Undartako the nocessary regulatory proceduras
for astabiEhing New groen PUDIC Spaces intha dty.
(Amhors 5.1.6. CAAD
©. Design anc devaiop pocket parks, panmts m
roofs and vartical gardens in pubiic, priva
abandonad properties. (Actions 5).7 5110 CAAPJ
£ Enhanco =mat urban framing boxaes in schoo
piaypround and develop urban farming 0 parks,
putdic and private jots, roof gardens otc, snd
promate CommUNRy farming In 3 muniapal groen
Q. (Actiors 5T, CAAR)
g Estabish sustainabic wator manwtad
wm(mm management in
urban grean areas. (AMSIIZ-S’I’I! CAAD
n Design and crazte “Biee Cornaors” and anhance
other water slements in the city, such 35 martsining
25 wWoll 35 CTEINg new walor roortains, (ACUOMS
S1I4-5005 Caam

Action Cweer: Cy of Athens (Department of Groan
and Parks with ORS)

Partners: C40, platform partrers, synAthing, cty
of Vieena (Mo, univarsitics, NGOs, CSOz, private
sector

Funding scurces: Muricipal funds, NS2F, private
nvestmants and Donatiors

Time frama: Short/Madium-term

Al.2. Buln envircament

Athars is 2 very danssty and anarchicaily bule oty
with an 2ging bubding stock, high energy dermnands
and low 3bado surfaces. Tha use of sustainabie
materials and blocimatic design (cool matarnats,
shading structures, INCraaso of weostationy can have
pasitive Mmcmehmﬂmwm
the city’s Tha that
nmmal‘dﬂrmmm

The actions to be t3ken ara tha following.
2 Rogulate naw podestrian stracts. (Actiors 5.2,
CAADy

b. 1ar for the use of
mammmmummsmaumum pubsc
works. gActions £.2.2, CAAR

€ Design and deveicp shading and naturat cocling
SoNons In urban planning snd stroet fumitura.
(Actions 52.3.52.4, CAAP)

d. Bacord and monitor sacsting underground tunrals
*nd develop routes and sheltars for tha case of
futura eairoma Neat wavas or other crisas. (Actions
525 CAAP)

Action Owner: City of Athens (Ratavant
dapartments anc ORS)

Pa C£0,p
povate soctor

Funding sources: Municipal funds, NSRF, private
Imestments and Dorations

Tim Short/ torm

S, Universities,

The Athens Clim

actions aiming to
urban temperatur

Supporting Actions

Al Climate change adaptation action plan

A3 Public health protection A L4 Poibdic information and awareness

#coolathens
Tha mumcipaiity & Déa for mak ORI
data and services, to all remdants, that contribute The and par of atizans ang
to the protaction 3nd the reduction of the hasith professionais 1 the actions outiined In this stratogy

risks reisted to high tamparaturas. The Nunicipaiity,
mmmmmmsmtmma

5, Can ensure the comprahensive forces With the peopis.
mmarmmwmmm
2l actredty pursues botter cocrdination with the Tha actions to ba taken 3re the fobowing:
rolevant governmant for 2. Promots publicly avalabie parsoraized
Information Snking high temparatures to haath risks
treough the Treasure Phone and Wob Appication
(NOA) as wall 32 NFC tags and guide high risk
PopEiations 10 20 SNPENCeC Network of Municipal
*Cool Centors™ (Actionz 543 CAAD)
b. Link 3l haat rated data sources (EU projects,
Canftrai Government institutionat info, NOA and
cther rasearch centars datl) to the Municipal Porta.

e crucia to the success of the encaavor. Tacking
cimata change can only be achiaved by joning

provention 3nd protection maasures for the general
Population

The actiors to be taken ara the rotiowing:
2 Expand tha “cool contars™ natwork 50 that

tomporatures.
b. mmwawmmmmmmc
Can Rave acoess to drinkabie watar, (Actions 5.3.2,

caam
C© Protact 3ir quality throwgh estabishing reguiatory
for tramc (Actions 513,

peblic (Actions £.4.3, CAAR)
d. Engage the privata sector in 2l the above
Actvities the private, (Actiors 5.4.4, CAAR)

Action Owner: City of Athons (Mayors Ofnce,
relgvant departments ang ORS)

Improve orisis praper edness of municpal
Saministration sarvices. (Actions 5.3.4, CAAP)

Action Owner: Oity of Athons (Ratavant

dopartments and ORS) Partnors: universties, research centers, Central
Government, private sector, NGOs ane CS0s

Partners: universitios, NOA, Genaral Secratanat of

Ol Protecticn Funding sources: Municipal funds, private Donsticns

Funding sources: Own funas Timae frame: Short-tarm

Time frame: Short/Madlum-tarm

ate Change Adaptation Plan consists of 29
improve Athens’ capacity to respond to rising
es, which are organized under these 4 pillars




E.2

Energy poverty mitigation roadmap

Q00D

Description:

Encrgy poverty tands to become one of the biggest socii
1 L G noe pticn. According

t studly afmost 25X of Athenian househoids
SufYer from energy poverty due to the economic crizs
and are unabia to cover thelr C domastic reeds, Thasa
households are unable to afford any heating doring the
wirtar and ive In ndoor temparatures that do not cxceed
6 0 7 degrass Cetsius In tha cold winter mooths

Tha City of Athans will ImQKMant Maasures ror erargy
poverty sfimingtion 3t oy Iovet ana wil davaiop
programe o slisviste tha most vunerable popuiations
SUMTSnng from energy poverty

GoalE

Establish sustainable and equitable
energy system

Reshence Value:

Support data-driven po

Pance and promota ©

izens

pport trarsparency and sccountabiity

SIOp SYNerpios with oty stakeholders and onhance
particpation

» Support rtegrated pRNNng and strengthan municpal
eadership

» RaEe awaraness and appeaciation foe the CRy ana its

cy making
AmmuUnicItion channals with the

services
« Irwest In local capachy bulicing
+ Promoks &, cohemva and Supportve

communitics
+ Protect and maintain oritical Infrastructure
+ Prowids mComtives 1or economic devslopment
Promote sustainadio managament and davaicprment
POOM and eNMENCe Natural environment

Promote residants’ wall-Daing and amatiorata thor
qQuaity of iife

Action Owners: CRy of Athans (ORS)
Partnars: CRES and relevant muniopal departmants

Legisiative awthority:

Funcing Sources: CRES. Europaan Funds, and Municipal
funds

Timeframe: Modium-tarm

SOGs goals:




E.2 Supporting Actions

E.2 Energy poverty mitigation roadmap

DU LY ML

E.2 Energy poverty mitigation roadmap

E.2.1 Energy poverty aobservatory

The City of Athens will establish in cooperation
with the Center for Renewable Energy Sources and
Saving (CRES) an energy poverty Observatory that
would be responsible for monitoring households
that suffers from energy poverty and will deliver
solutions for energy efficiency. It would also try

to link energy demands to renewable energy
production.

Action Owner: City of Athens (ORS) and CRES

Partners: Athenian Gas: Metropolitan Agency

for Natural Gas, CRES, Heinrich Boll Foundation,
Social Cooperative “Wind of Renewal,” NGOs and
Department of Social Services

Green city

Funding sources: CRES, European Funding and
Municipal funds

Timeframe: Short-term

E.2.2 Energy saving awal ss raising
and capacity building

The City of Athens will consider a joint venture
of public and private sector for planning and
implementing a long-term campaign to provide
information and build capacity among citizens
regarding energy savings (energy inspectors,
website, phone center, financial instruments
consultation, etc.).

Action Owner: City of Athens (ORS, Mayor's Office)
Partners: ADDMA, Athenian Gas: Metropolitan
Agency for Natural Gas, Heinrich Boll Foundation,
Social Cooperative “Wind of Renewal, "NGOs and
private sector.

Funding sources: Municipal funds and private
donors

Timeframe: Medium-term

[y Archeoiopal seer
Special Land use rones
Residences without | o
insulation (%)* B we Consus ract s
W o
20 g g e st

Source: VatavaliF ., Chatzikonstantinou E..(eds) (2015) Athens Social
Atlas. Mapping energy poverty in Athens during the crisis.(nttp://www.
gr/en/artic y )

124

W oo Acheclagia sees.
el s wve romes
Households W ow
o Comman 1ot by
using heating oll (%) in
0.2 Mot g st

Source: VatavaliF . Chatzikonstantinou E..(eds) (2015) Athens Social
Atlas. Mapping energy poverty in Athens during the crisis,(http://www.
ialatlas ¥/

E.2.3 Iding r ion t

A Building Renovation Passport (BRP) is -a
document outlining a long-term (up to 15 or 20
years) step-by-step renovation roadmap for a
specific building, resulting from an on-site energy
audit guided by specific quality criteria and
indicators, in dialogue with the renters and building
owners. The City of Athens in collaboration with
CRES will develop a library with BRPs from its
buildings in order to record the energy demands
and the measures applied in long-term for energy
savings so that in future an energy roadmap could
be developed.

Action Owner: City of Athens (ORS) and CRES
Partners: CRES, Athenian Gas: Metropolitan Agency
for Natural Gas, Heinrich Boll Foundation, Social
Cooperative “Wind of Renewal,” and Department of
Public Works

Funding sources: CRES, European Funding and
Municipal funds

Timeframe: Medium-term

5690077 400 Groen spocen,

Are e,
25,200 54 900 Special Land use ones
2070038 200

Average family
Posat coves bnits
Income (euro) * 22900 28700

1990022900

Neghoourng mrpalives
13500 19300

Source: VatavaliF ..Chatzikonstantinou E..(eds) (2015) Athens Social
Atlas. Mapping energy poverty in Athens during the crisis,(http://www.
Qr/en, ty/)
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Heat

Climate Risk Information

A 2019 analysis of 571 European cities by the Newcastle University
Polytechnic School ranked Athens as the European city facing
the single greatest impact from heat waves.

In December 2018, Moody’s released a report evaluating the credit
risks to 30 European cities posed by climate change. Athens ranked
highest in terms of exposure to heat and drought and among
the top three cities at risk from peri-urban forest fires.

Moody’s stated that the increased intensity and frequency of extreme
heat waves means “Athens’ credit strength will be sensitive to
climate change... [particularly] if heat waves were to depress
tourism activity [and] negatively impact the city’s overall
economic strength.”



Heat

Climate Risk Information

Currently the number of days with temperatures above 36°C are
between 15 and 25 per year.

During the next decades, around the middle of the century, the number
of heatwave days is expected double, we expect 15 to 20 days extra
each year while rainfall is expected to decrease by 12%.

Average summer temperatures in Athens are expected to increase:
- by 2°C between 2021 - 2050
- up to 4°C between 2071 and 2100

As heat rises together with the frequency and duration of heat waves,
the Athenian Urban Heat Island effects, already exhibiting severe
temperature differences between the city center and its suburbs, will also
Intensify.



Climate Risk Information

Heat

For every 1°C temperature increase in Athens

Central Athens can be 5°C hotter during the night and up to 10°C
hotter during the day, than outlying suburban areas due to the Urban
Heat Island Effect.

~200 deaths per year are related to high temperatures

Electricity use increases by 4.1% per degree of temperature
Increase, in a city with 24% energy poverty

Commercial activity declines as temperatures climb over 34 Celsius

Insects, fungi and related illnesses are becoming more prominent
Infecting humans, flora and fauna

Prolonged heat waves aggravates the risk of peri-urban fires which
destroy ecosystems and their cooling services



Climate Risk Information

The summer of 2021, Greece experienced the worst heatwave in
three decades. The first heatwave occurred in June, and then

temperatures peaked from the last week of July until the middle of
August.

47C in early August in Northern Greece and 45C in Athens

Between August 3 and Sept 3" 140+ wildfires burned 125.000
hectares burned.

Greece recorded over 2,300 excess deaths

— excluding registered deaths from coronavirus —
between late July and mid-August

compared with the last five years.

Around 1,400 excess deaths were in the first week of August alone.

GREECE

Weekly excess deaths in 2021, excluding deaths attributed to COVID, compared to the
2016-2020 average.

Late July-August
heat wave

Late June
heat wave

0.5K

[ Q;E)
W

A jump in the number of deaths registered, coincides with the peaking
temperatures in June and August, if compared with the average of the
last five years, according to data collated by Eurostat.

(TN

SOURCE: Eurostat, POLITICO research By Giovanna Coi



LOSS OF CONSCIOUSNESS
% / —— DEHYDRAIION
’ _— HEAT EXHAUSTION

- HEAT STROKE
DEAIH

FROM 1998-2017

]66 OOO... PEOPLE DIEDDUETO
| . HEATWAVES GLOBALLY

~ AND EVEN THESE NUMBERS ARE LIKELY UNDERESTIMATED AS DEATHS
~ FROM HEATWAVES ARE OFTEN ATTRIBUTED TO OTHER ILLNESSES MADE
| WORSE BY HEAT (LIKE CARDIOVASCULAR DISEASE).
e Hesteoves a0 Mealty, Wor! et Ongariaation (WHO)
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T LOVTLKT QITELAT] Y10 TV TTOAN
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H owcovouux) avarntudn e modng (umodoue,
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Trv Swxrtpog ik oopaieu
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Geospatial Correlations:

Children, Green, Temperature & Income Distribution

Percendage Children in a Diskrict Overiald with Cusrent
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Urban Heat isiand Efect as Measured af 1100 UCT
Duwring the June 18 2014 Heat Wave
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Incidence of Low-Income Households in Athens

TEVA (2016)
District Boundary
. Cooling Center

Number of TEBA Beneficiaries
within each zipcode boundary

2-57 W332-628
W 578 28987
W 181-332

A Friendship Centers N

Area within 400 meters of a Cooling
Center

@ Open Schools
‘ Techopolis

0 075 15
I T N I Y AN N A

3 Kilometers




Geospatial Correlations:

- Temperatures
- Green areas

but also
- Canopy Coverage
- Species Conditions and Health

Demographic data
- Seniors
- Children

Income Distribution
Job Distribution
Airconditioning penetration

Athens Heat Map

; Daytime
ey Surface Temperature Hotspots

/ ¥ Municipality of Athens, Greece
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PLANNING FOR EXTREME HEAT

2 Awareness

[ HEAT WAVE
MITCH
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1 Preparedness

1 Redesign




AWARENESS

42
40.9
38.9
36.9
34.9
= 329
= 309
28.9
| 269
. 24.9
229
20.9
= 189
= 16.9
14.9

® Categorizing HEATWAVES

¢ #CoolAthens Campaign
#HeatSeason Campaign

129




JSING DATA TO DETERMINE
YOUR HEAT RISK.

=M, IS A MOBILE APP
.m mmen AND CU”ATE High hoat risk in Athens
m REAL Nolity Grandma 0

Current temperature:

o
Athens

Find Cooling Spaces

¢




PREPAREDNESS

City networks | community workshops | vulnerable communities

EXTREMA Global app

The Heat-line — a special helpline number

Public Cooling Centers

“Help at Home” and “Buddy Systems” — municipal and community networks
Non- working hours during HEATWAVES

Supporting Energy poor Households

Diverting Energy from Industrial to Residential Areas




WHAI DOES IT LOOK LIKE WHEN
CITIES CREATE SPACES FOR RESIDENTS
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REDESIGN

Nature Positive Cities | Nature Based Solutions | Green/Blue Infrastracture

*  Hadrian’ Aqueduct and Cool District

*  Green Corridors

*  Lycabettus Hill Program

«  New Large Green Areas and Pocket Parks

« Maintenance and support of existing Urban Nature




Cooling the City

ZSHEAITSFASON



CITY EXAMPLES

Medellin, Colombia: 36 green corridors
with surrounding areas seeing temperature reductions of

New York City, USA: The city established

the ”buddy system” and installed 74,000 air-
conditioners to provide lifesaving in-home cooling for

low-income seniors

Paris, France: paris is using the Seine River
water to provide “free district cooling,” is issuing permits
for people to green public spaces, and is co-designing its
“school-yards oases”

Melbourne, Australia: hasan
Urban Forest and a Nature in the City Strategy
supporting and creating healthy diverse
ecosystems

Seoul, South Korea: cheonggyecheon

stream 5.8 km of water corridor has decreased
temperature 3.3°C to 5.9°C compared to a parallel road

a few blocks away.




IF WE WORK TOGETHER AS A GIOBAL
COMMUNITY, WE CAN HELP PROTECT
PEOPLE FROM EXTREME HEAT. . gz

LR T
EXTREME HEAT THIS IS EHRA'S APPROACH: s .
RESILENCE ALLIANCE

MILEMENTATION
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Thank you!

Adrienne Arsht-

%" Atlantic Council Rockefeller Foundation
"\c Resilience Center

S
CITY OF ATHENS




#3stl FE

R .

Find more photos of the Final Conference HERE


https://photos.google.com/share/AF1QipOUNWm54VA-g7jqFgzOP-QWbAxvzA8EYPNgAjMo3ma9WpGv8p0pEWBHiyTY6DhJpQ?key=dG9VNHhRdm94UGVFOVVLbk8weDFDcEV6bkF5SXRR

Final Conference: Video
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LIFE ASTI FINAL
CONFERENCE

Thessaloniki, 19 May 2022

B Pl o) 000734357

Watch the video of the Final Conference HERE



https://www.youtube.com/watch?v=3c00OlrOajM&ab_channel=LifeAsti

