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LIFE ASTI Second European Workshop “Urban Heat
Island and Heat Resilience: Networking for Future
Strategy” was hosted online on 14t October 2020,
due to COVID-19 restrictions.

The Workshop aimed to bring LIFE ASTI’s network
together, exchange knowledge and expertise, and
continue to build-up constructive synergies. In
addition, the Workshop was relevant with the
replicability, transferability and integration
perspectives of technologies, tools and good
practices developed within LIFE ASTI and other
related projects.

More than 170 participants from 10 countries,
representing Universities, research centers,
stakeholders and policy-making authorities,
attended the three Sessions that composed the
Workshop.

St

After brief addresses from local, regional and
national authorities, Session | of Invited talks
followed, with dedicated presentations from
invited speakers.

Session |l was devoted to LIFE ASTI project, with
special focus on how to achieve weather-ready
communities. Session lll included presentations
from LIFE projects that belong to LIFE ASTI
network and the networking among them was
favored.

Overall, the Second European Workshop brought
stakeholders and LIFE Brojects together and the
necessity of such collaboration was highlighted, in
order to provide services that improve living
conditions in modern cities.

LIFE ASTI organizing committee



2"d EW agenda

09:00-03:40

Welcome addresses

Economic, Scientific and Quality of Life
Policies

09:00-09:05

Prof. Haralambos Feidas, Vice Rector for
Finance, Planning & Development

Anstotle University of Thessaloniki

09:05-09:10

Bernd Decker, Senior Project Adviser LIFE
Climate Action

EASME, European Commission

09:55-10:10  Dr. Tomas Halenka, Charles University, “Urbanization of Weather Forecast,
Facuity of Mathematics and Physics, Air-Quality Prediction and Climate
Department of Atmospheric Physics Scenarios - Project URBI PRAGENSI™

10:10-10:25 Prof. Nikos Mihalopoulos, Institute for “CLIMPACT: The Greek Initiative for
Environmental Research and Sustainabie studying the Climate change and its
Development of National Observatory of impacts”
Athens

10:25-10:40 Prof. Kostadin Ganev, National Institute of  “Numerical simulations of the

Geou IYSiG, Gewesv and Geop ﬂ" T,
Bulgarian Academy of Sciences

summer bio dimatic indices for the
city of Sofia”

10:40-10:55

Dr. Panos Hadjinicolaou, Climate and
Atmosphere Research Centre, Cyprus
Institute

“Heat extremes in the eastern
Mediterranean and the Middle East”

Mr. Sakis Lazaridis, Deputy Mayor for
Environment

09:10-09:15  Mrs. Karina Angelieva, Deputy Minister Ministry of Education and Science,
Republic of Bulgaria

09:15-09:20 Mr. Konstantinos Gioutikas, Deputy Region of Central Macedonia
Regional Governor for Development and
Environment

09:20-09:25  Mr. Sokratis Dimitriadis, Deputy Mayor for Municipality of Thessaloniki
Environment

09:25-09:30 Mr. Michail Koupkas, Deputy Mayor for Municipality of Thessaloniki
Financial Issues

09:30-09:35 Municipality of Pavios Melas

09:35-09:40

Dr. Kleanthis Nicolaides, Director

Department of Meteorology, Ministry
of Agriculture, Rural Development
and Environment, Cyprus

09:40-10:55

Session I: Invited talks

05:40-09:55

Dr. Amanatidis Georgios, Parliamentary “The European Green Deal: reaching

Research Administrator, European
Parliament, Policy Department for

climate neutrality by 2050"

10:55-11:25 Break
11:25-12:40 Session ll: The LIFE ASTI project/ Making community weather-ready
11:25-11:40 Prof. Dimitris Melas; Aristotle University of “LIFE ASTI general presentation™
Thessaloniki
11:40-11:55 Dr. Giampietro Casasanta, Institute of "A citizen science network to make
Atmospheric Sciences and Climate, National cities weather ready"
Research Center
11:55-12:10 Serafeim Kontos, Aristotie University of “Modeling the Urban Heat Island
hessaloniki effect:
Operational UH! forecasting system”
12:10-12:25 Dr. Panos Symeonidis, Geospatial Enabling “Monitoring the Urban Heat Isiand
Technologies effect with the LIFE ASTI application
platform *
12:25-12:40 Dr. Francesca de’Donato, Department of “Heat health warning systems in
Epidemiology of the Regional Health Rome and Thessaloniki”

Service — Lazio

12:40-13:40 Break
13:40 -15:10 Session lll: Other LIFE projects, Networking with partners
13:40 -13:50 Aggelos Sotiropoulos, LIFE-IP AdaptinGR ~ “ LIFE-IP AdaptinGR - Boosting the

..
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implementation of adaptation policy
across Greece’

13:50 -14:00

Majana Heidenreich, LIFE LOCAL ADAPT

“Improving climate resifience of small
and medium-sized communities by the
project LIFE LOCAL ADAPT”

Mihaela Mircea, LIFE VEG-GAP

“Vegetation impact on meteorology
and air quality in the cities-preliminary

Francisco Miguel Moral Moreno, LIFE

“Cool pavements for future cities.
Results from LIFE HEATLAND project

(spain)”

14:20 -14:30

Dr. Elena Francioni, LIFE Metro Adapt

“LIFE METRO ADAPT: - enhancing
climate change adaptation strategies
andmmrs'mmeMecopdﬁtandty
of Milan”

Sagnik Bhattacharjee, ECOTEN Urban

"Urban Heat Vulnerability Assessment:

Marjorie Breyton, LIFE DERRIS

“The LIFE DERRIS project — Public-
private partnership to increase SMEs’
resifience to climate change”

Rafael Ataz Gomez, LIFE Adaptate

“Latest developments of Life Adaptate
project: fostering adaptation of
municipalities to CC”

15:00 -15:10

Spiros Nikolopoulos, H2020 CUTLER

“Coastal Urban Development through
the Lenses of Resilience” -
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o The European Green Deal: reaching climate neutrality by 2050.

Dr. Amanatidis Georgios, Parliamentary Research Administrator, European Parliament, Policy
Department for Economic, Scientific and Quality of Life Policies

o Urbanization of Weather Forecast, Air-Quality Prediction and Climate Scenarios -
Project URBI PRAGENSI

Dr. Tomas Halenka, Charles University, Faculty of Mathematics and Physics, Department of
Atmospheric Physics

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

Prof. Nikos Mihalopoulos, Institute for Environmental Research and Sustainable Development
of National Observatory of Athens

o Numerical simulations of the summer bio climatic indices for the city of Sofia

Prof. Kostadin Ganev, National Institute of Geophysics, Geodesy and Geography, Bulgarian
Academy of Sciences

o Heat extremes in the eastern Mediterranean and the Middle East
Dr. Panos Hadjinicolaou, Climate and Atmosphere Research Centre, Cyprus Institute



The European Green Deal:
Reaching climate neutrality by 2050

Transforming the
EU’s economy for a
sustainable future

Designing a set of Mainstreaming

deeply transformative policies sustainability in all EU policies

The
European

And leaving
no one behind

Leave no one behind

Financing the transition "
2 (Just Transition)



The European Green Deal:
Reaching climate neutrality by 2050

Transformingthe\

EU’s economy for a A zero pollution ambition
sustainable future for a toxic-free environment

Supplying clean, affordable
and secure energy

The

European
Mobilising industry
for a clean and circular economy

And leaving
no one behind

Designing a set of

deeply transformative policies




The European Green Deal:
Reaching climate neutrality by 2050

» European ‘Climate Law’ enshrining the 2050 climate neutrality
objective in legislation — 4 March 2020

» Stepping up Europe’s 2030 climate ambition: increase the EU’s
climate target for 2030 to at least 55% compared to 1990 — 17
September 2020

* Review and revise where needed all relevant legislative measures to
deliver on this increased ambition by June 2021

* Proposal for a revision of the Energy Taxation Directive by June
2021

» Carbon border adjustment mechanism for selected sectors by 2021

 Anew EU Strategy on Adaptation in 2021

Designing a set of
deeply transformative policies



The European Green Deal:
Reaching climate neutrality by 2050

Assess the ambition of the final National Energy and

Climate Plans

» Strategy for smart sector integration

Supplying clean, affordable « Renovation wave for the building sector - doubling the

and secure energy renovation rate

» Review and revise where needed the Renewable Energy
and Energy Efficiency Directive by June 2021

» Offshore wind initiative

* Review the TEN-E Regulation for trans-European energy

infrastructure

Designing a set of
deeply transformative policies




The European Green Deal:
Reaching climate neutrality by 2050

EU Industrial Strategy — 10 March 2020
A new circular economy action plan — 11 March 2020 -
including a sustainable products policy

Mobilising industry Clean Steel breakthrough: to support zero carbon steel-
for a clean and circular economy making processes by 2030.

Legislation in support of the Strategic Action Plan on
Batteries and the circular economy
Propose legislative reforms tackling waste

Designing a set of
deeply transformative policies



The European Green Deal:
Reaching climate neutrality by 2050

 Strategy for sustainable and smart mobility

* Revise the CO2 emissions performance legislation for light duty
vehicles by June 2021

» Extend EU emissions trading to the maritime sector, and to reduce
free allowances for airlines

« Support public charging points: 1 million by 2025

» Boost the production and supply of sustainable alternative fuels for
the different transport modes

* Review the Alternative Fuels Infrastructure Directive and the T

I-
T Regulation in 2021
* More stringent air pollutant emissions standards for combustiol

engine vehicles

deeply transformative policies



The European Green Deal:
Reaching climate neutrality by 2050

« Farm to Fork Strategy — 20 May 2020
* Measures, including legislative, to significantly reduce the use of

chemical pesticides, fertilizers and antibiotics
« Examination of the draft national strategic plans, to meet the
ambitions of the European Green Deal and the Farm to Fork

Strategy

Designing a set of
deeply transformative policies




The European Green Deal:
Reaching climate neutrality by 2050

« EU Biodiversity Strategy for 2030 — 20 May 2020
 Follow up with concrete measures in 2021 to address

the main drivers of biodiversity loss
« Anew EU Forest Strategy

» Measures to support deforestation-free value chains
from 2020

Designing a set of
deeply transformative policies




The European Green Deal:
Reaching climate neutrality by 2050

« Zero pollution action plan for air, water and soil Address
industrial pollution from large industrial installations A zero pollution ambition
* Chemicals strategy for sustainability — Fall 2020 for a toxic-free environment

The
European

Designing a set of
deeply transformative policies




The European Green Deal:
Reaching climate neutrality by 2050

Meeting the additional investment needs
Sustainable Europe Investment Plan and a Just Transition Fund — 27
May 2020

Climate mainstreaming target across all EU programmes within Next
Generation EU and revised MFF 2021-2027

Proposed new revenue streams (“Own resources”)

» Mobilisation of InvestEU in support of the Green Deal objectives

» Work with the EIB group and other financial institutions

« Taxonomy, the regulation on the establishment of a framework to
facilitate sustainable investment

NOo one penina

Mainstreaming sustainability in all EU policies

Pursuing
green finance and investment
and ensuring a just transition

Financing the transition Leave no one behind
J (Just Transition)



The European Green Deal:
Reaching climate neutrality by 2050

Transforming the
EU’s economy for a

Mobilising research and
Fostering innovation

« Horizon Europe: at least 35% funding for
climate-friendly solutions

* Four “Green Deal missions” (related to climate
change, oceans, cities and soil)

» Partnerships with industry and Member States

* Role of European Institute of Innovation and
Technology

* Role of European Innovation Council

« Data and digital infrastructure in support of

ecological transition

Mainstreaming sustainability in all EU policies

Financing the transition Leave no one behind
J (Just Transition)



The European Green Deal:
Reaching climate neutrality by 2050

Transforming the
EU’s economy for a
ajnable future

Activating

education and training European Competence Framework

EU networks of teacher-training programme
Leveraging €3 billion for investment in schoc
infrastructure

Pro-active re-skilling and up-skilling through
the proposed European Social Fund+

And leaving
no one behind

Mainstreaming sustainability in all EU policies

Financing the transition Leave no one behind
J (Just Transition)




The European Green Deal.
Reaching climate neutrality by 2050

Transforming the
EU’s economy for a

Align all new Commission initiatives with

European Green Deal objectives A green oath: ‘do no harm’

« Use of better regulation tools

* Invitation of stakeholders to use available
platforms to simplify legislation and identify
problematic cases

* Improve better regulation guidelines and
supporting tools to address sustainability and

innovation issues

Mainstreaming sustainability in all EU policies

Financing the transition Leave no one behind
J (Just Transition)



The European Green Deal:
Reaching climate neutrality by 2050

« EU to continue to lead the international climate
and biodiversity negotiations, further
strengthening the international policy framework

» Strengthen the EU’s Green Deal Diplomacy in
cooperation with Member States

» Proposal to make the respect of the Paris
Agreement an essential element for all future EU as a global leader

comprehensive trade agreements




The European Green Deal:
Reaching climate neutrality by 2050

Thank you for your attention!

Dr. Georgios Amanatidis
Parliamentary Research Administrator

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




Charles University
Faculty of Mathematics and Physics
Dept. of Atmospheric Physics
V HoleSovi€kach 2, Prague
Czech Republic

URBI | PRAGENSI

URBANIZATION OF WEATHER FORECAST,
AR QUALITY PREDICTION AND CLIMATE SCENARIOS

mﬁv@mmz

Toméas Halenka, and URBI PRAGENSI team (CUNI, ICS, CHMI)

EVROPSKA UNIE |
Evropské strukturalni a investiéni fondy E-mail: |
Operaéni program Praha — pél ristu CR | tomas.halenka@mff.cuni.cz



mailto:tomas.halenka@mff.cuni.cz

Motivation
World:
* From 2009 - more than 50% of the world's population
living In cities (UN, 2009)
« Adaptation committee UN FCCC — $1.8 trillion
iInvestment in 2020-2030 benefit of $7.1 trillion, cities one
of critical issues

Europe:

« 2008 - 73% of the population in cities

« mid 21th century - 84%, representing a rise from 531 to
582 millions (UN, 2008)

* In the Czech Republic, a similar change from 73.5% to
83% is projected by the Czech Statistical Office.

Clearly:
Quite many atmospheric effects on population through the
urban environment

» Especially thermal extreme weather effects like heat wave
and air-quality threshold exeedances
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Recent challenges in modeling of urban heat

island s Sustainable Cities and Society, Volume 19,
2015, 200-206

http://dx.doi.org/10.1016/j.scs.2015.04.001



http://dx.doi.org/10.1016/j.scs.2015.04.001

What we are talking about ...

Sketch of an Urban Heat-Island Profile
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UHI Project - Development and Application
of Mitigation and Adaptation Strategies and
Measures for Counteracting the Global
Urban Heat Island Phenomenon

Within framework of EC

Operathn Programme n . L:‘mec.k’:m’m;oROSloqk Gdansk
Central Europe N.“:::da:tﬂ.STERDAM :":“mm:Eszm
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Prague heat island
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Near surface temperature RegCM4
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Huszar et al. (ACP,



WRF-SLUCM

RegCM-SLUCM  WRF-BEP+BEM

RegCM-CLM4.5

UHI intensity for Prague and Budapest (day vs. night)

Urban area seasonal T2 dif. distribution - day (green), night (red) - Praha Urban area seasonal T2 dif. distribution - day (green), night (red) - Budapest
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Karlicky et al. (ACP, 2018), you can
see our poster here as well (Halenka
et al., A21L-2878, this morning)
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Atmospheric processes in urban
canopy layer

I Urban Heat Islands: Processes
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Why urban pararmeterizations

T Méinik




Even further in very high-resolution
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Project URBI PRAGENSI

« Urbanization of weather forecast

« Urbanization of air-quality forecast (connected to the above)

« Urbanization of climate change scenarios, the tool for efficiency assessment of
adaptation or mitigation measures in strategic development plans

* Hot-spots simulations

URBI | PRAGENSI

'%4.‘:'.“"
iE 4

EVROPSKA UNIE
Evropské strukturalni a investicni fondvy
Operacéni program Praha — pdl rustu CR




Urbanization of weather forecast MMLL—S.\

e urbanized weather prediction based on very high resolution simulations
(WRF, 1 km) with localised urban parameters for individual parts of the
city

e to provide more detailed information for warnings, planning of the

activities of population, planning of the services to adapt and mitigate
the effects of urban heat island

e to provide the tool for the assessment of the potential of measures for
adaptation and mitigation adopted in Strategic City Development Plan
in selected case studies

http://libuse.urbipragensi.cz/

EVROPSKA UNIE
Evropskeé strukturalni a investicni fondy
Operacéni program Praha — pdl rustu CR



http://libuse.urbipragensi.cz/

WRF forecast mode with SLUCM (3krn)
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Urbanization of air-quality forecast MMEL—&\

e air quality prediction based on urbanized weather forecast (role of
mixing layer height, wind velocity, temperature, etc) using coupled
simulations of WRF and CTM in very high resolution simulations of 1 km
with localised urban emissions

e to provide more detailed information for warnings, planning of the
activities of population, planning of the services to adapt and mitigate
the effects of urban environment

e to provide quasi-operationally the tool for the assessment of the
potential of regulatory measures, esp. for transportation, for mitigation
of concentration exceedances

EVROPSKA UNIE
Evropskeé strukturalni a investicni fondy
Operacéni program Praha — pdl rustu CR




Urbanization of climate change _{N’\J\_\
scenarios URBI | PRAGENSI

e urbanization of climate change scenarios results from CMIP and
EuroCORDEX available simulations

e urbanized simulations for dynamical downscaling of selected climate
change scenarios simulations in very high resolution simulations (3 km)
with localised urban parameters for individual parts of the city

e to provide the tool for the assessment of the potential of measures for
adaptation and mitigation adopted in Strategic City Development Plan
in long term perspective, together with air-quality issues

EVROPSKA UNIE
Evropskeé strukturalni a investicni fondy
Operacéni program Praha — pdl rustu CR




Hot-spots simulations ﬂmmu—ﬂ\

e LES tools for more detailed assessment of selected hot-spots in the city
(PALM), at scale of individual streets, blocks, ...

e connected with air-pollution transport, option to run quasi-operationally
connected to urbanized weather and/or air-quality prediction

e to provide the tool for the assessment of the potential of measures for
adaptation and mitigation the harmfull effects at selected locations

EVROPSKA UNIE
Evropskeé strukturalni a investicni fondy
Operacéni program Praha — pdl rustu CR
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Conclusions M/M‘AN—S.\

e Urban surfaces have significant impact on the meteorological conditions and climate

in Central Europe, with increasing effects on population and up-to-date science can
to catpture it

e Urban heat island effect clearly identified in simulations as well, mainly during
summer and nighttime, especially significant under extreme weather like heat wave

e High-resolution achieved the city’s scale, no excuse to neglect it, localized
simulations, weather prediction for cities, with extreme events for adaptation or
mitigation options can be done

e Higher complexity parameterization necessary to capture the effects fully, which
might be important e.g. for air-quality issues

Proof of concept and further more detailed assessment within the project URBI
PRAGENSI, topic taken to CORDEX activity platform — planning FPS

EVROPSKA UNIE
Evropske strukturalni a investicni fonqy
Operacni program Praha — podl rustu CR
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“CLIMPACT: The Greek Initiative for studying the
Climate change and its impacts”

N. Mihalopoulos



THE NEXT GOLDEN STATE: A 16-PAGE SPECIAL REPORT ON AUSTRALIA
Obama, Bibi and peace

The = Huntsman blows his horn
Economl St A soft landing for China

The costly war on cancer

How the brain drain reduces poverty
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The Anthropocene is proposed as the new geological epoch where human-influence will dominate the fossil records.
There is overwhelming global evidence that atmospheric, geologic, hydrologic, biospheric and other Earth system

processes are now modified by human activity.




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

Global surface temperatureanomalies 1880-2015
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21st Century: The context

Weather and climate disasters
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Developing countries affected much more, relative to their economic size

Source: WHO
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Air pollution & Climate Change in the Mediterranean

The Mediterranean: a major climate Hot Spot region

Regional Climate Change Index, 20 models, 3 scenarios
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Climate Change & Air pollution in the Mediterranean
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Annual mean temperature in Athens
(1858-2018)
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Frequency of hot days since 1860
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This increase was accompanied by a striking increase in the hot days frequency
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Impacts of Climate Change

Mean precipitation height

Mean Temperature
mean future - mean control —

C Period 2071-2100 relative to 1961-1990/ scenario A1B
CLIMPACT
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Impacts of Climate Change extreme vents

Number of dates T>35°C Total Rain, 3 consecutive days
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CLIMPAC

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, METEO), the current infrastructure of the
road map (PANACEA, HIMIOFoTS) as well as the satellite data,
producing innovative information necessary for the more accurate
quantification of climate change and its effects.

EOvikO Aiktuo Zpeuvao yia tnv KAtpatiky AAayn Kot TLo EMUMTWGELS TNO
EMMNPAKTH

CLIMPACT: The Greek Initiative for studying the Climate change

&

CLIMPAC



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

o 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.

L : CLIMPA

CLIMPA EOvikO Aiktuo Zpeuvao yia tnv KAtpatiky AAayn Kot TLo ETUMTWGELSC TNO
EMMNPAKTH



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.

CLIMPA EBviKO Aiktuo Zpeuvao yia tnv KAtpatikn AAAayr Kot TLo EMUTTWGELS TNO CL&ﬂ
i EMMNPAKTH ]



Pillars of CLIMPACT

Pillar _1: Science and High guality data related to Climate Change

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

Pillar 3: Hazard and risk estimation from Climate Change

C C

CLIMPAC EGVik6 Alktuo Zpeuvao yio tnv KAtpotikr) AAay Kal TLo ETUITTWGELD TNO CLIMPAC
EMMPAKTH



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

C C

CLIMPACT EBviko Aiktuo Zpeuvao yia tnv KAtpotikry AAoyn Kol TLo ETLITTWCELD TNO CLIMPACT
EMNPAKTH
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Numerical simulations of the summer bio
climatic indices for the city of Sofia

Viadimir Ivanov, Georgi Gadzhev, Ivelina Georgieva, Kostadin Ganev and
Hristo Chervenkov

National Institute of Geophysics, Geodesy and Geography, Bulgarian Academy
of Sciences,

National Institute of Meteorology and Hydrology

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city
of Sofia

— modeling tools, domains and nesting

+ Mmesoscale numerical simulation model: WRF

» Meteorological background: NCEP Global Analysis Data with
1°x1° resolution

+ Model domains: D1 81x81 km (Europe), D2 27x27 km (Balkan
Peninsula), D3 9x9 km (Bulgaria), D4 3x3 km (Sofia region)
and D5 1x1 km (Sofia city).

2000

1500

1000

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city

of Sofia
— Heat Index calculation

The computation of the heat index is a refinement of a result obtained by multiple
regression analysis carried out by Lans P. Rothfusz and described in a 1990 National

Weather Service (NWS) Technical Attachment (SR 90-23). The regression equation
of Rothfusz is:

HI = -42.379 + 2.04901523*T + 10.14333127*RH - .22475541*T*RH -
.00683783*T*T - .05481717*RH*RH + .00122874*T*T*RH +
.00085282*T*RH*RH - .00000199*T*T*RH*RH,

where T is temperature in degrees F and RH is relative humidity in percent. HI is
the heat index expressed as an apparent temperature in degrees F.

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city

of Sofia

- Heat Index categories

Heat Index FlEel e @x Environment Risk
category
27°C + 32°C i Fatigue & cramps poss_lple with
prolonged exposure and activity.
32°C + 41°C Ext_reme Cramps, heat exhaustion & heat
Caution stroke.
o . Ao Cramps, heat exhaustion are likely;
2IHE = eete | REngEr heat stroke is probable.
54°C + U Heat stroke is imminent.
danger

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city

of Sofia
— Heat Index probability diurnal evolution
Caution 01:00 % Extreme Caution  01:00 Y%

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city
of Sofia

- Heat Index overall probability

Caution % Extreme Caution %o

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city
of Sofia
— variability of the Heat Index probability

Caution % Extreme Caution
; — ee—

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city
of Sofia

— future climate projections (1)

MMX50 of the multiyear means of the TN (first row) TG (second row) and TX (third row) for the
reference period (1981-2010) in the first column and multiyear means for 2070-2099 for RCP2.6,
RCP4.5, RCP6.0 and RCP8.5 in the second, third, fourth and fifth column correspondingly. The
absolute changes of the RCP2.6, RCP4.5, RCP6.0 and RCP8.5 relative to the reference period are
shown in the sixth seventh eight and ninth column correspondingly. The units are °C.

2 4 &6 8§ 1012141615 20 22 24

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking for Future Strategy”, Thessaloniki, 14 October 2020



Numerical simulations of the summer bio climatic indices for the city

of Sofia

- future climate projections (2)
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Area-weighted regional averages (index and unit according subplot title) for the reference (solid
black line) and simulated by the CMIP5 ensemble for the RCP2.6 (blue), RCP4.5 (green), RCP6.0
(yellow) and RCP8.5 (red). Solid lines indicate the ensemble median (i.e. the 50th quantile) and
the shading, respectively the thin lines, indicates the interquartile ensemble spread (25th and 75th
quantiles).
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Numerical simulations of the summer bio climatic indices for the city

of Sofia — Acknowledgments
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Heat extremes in the eastern Mediterranean and the
Middle East

Panos Hadjinicolaou

LIFEASTI 2" European Workshop
“Urban Heat Island and Heat Resilience: Networking for Future Strategy”

Online 14/10/2020
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Mediterranean, Middle East & North Africa
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Observed global warming
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Mean Temperature Annual

. 1981-2019

j : Median trend:

8 ~ 0.4°C/decade
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global average
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Temperature extremes 1981-2019 Obs
Climatology

Berkeley Earth Warmest Day (TXx) Berkeley Earth Warmest Night (TNx)
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Temperature extremes 1981-2019 Trend
Nhc
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Temperature extremes 1951- Models +
2019 Warmest Day (TXx) VQ\Q égﬁt (TNx)
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Maximum of TX (TXx)
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Heatwave magnitude to Model
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Heatwave frequency to Model
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Land Urban Heat
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model
projections!
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https://yceo.yale.edu/research/global-surface-uhi-explorer
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https://yceo.yale.edu/research/global-surface-uhi-explorer

For urban inclusive climate
projections

— EXxplicit consideration in high-resolution GCM/RCM runs
by incorporation of urban parameterizations:

e.g. Katzfey, J, Schliinzen, H, Hoffmann, P, Thatcher, M. How an urban parameterization affects a high-
resolution global climate simulation. Q J R Meteorol Soc. 2020; 1- 22. https://doi.org/10.1002/qj.3874

— Urban correction of existing resolution GCM/RCM output by
statistical methods:

e.g. van der Schriek, T.; Varotsos, K.V.; Giannakopoulos, C.; Founda, D. Projected Future Temporal
Trends of Two Different Urban Heat Islands in Athens (Greece) under Three Climate Change
Scenarios: A Statistical Approach. Atmosphere 2020, 11,637
https://www.mdpi.com/2073-4433/11/6/637
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https://doi.org/10.1002/qj.3874
https://www.mdpi.com/2073-4433/11/6/637

Contributors: Related projects:

? EMME-CARE

G. Zittis, A. Ntoumos, A. Tzyrkalli,
K. Constantinidou, G. Lazoglou,
Y. Proestos, J. Lelieveld

https://emme-care.cyi.ac.cy
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https://emme-care.cyi.ac.cy/
https://emme-care.cyi.ac.cy/projects/

Thank you for your attention!

p.hadjinicolacou@cyi.ac.cy
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o LIFE ASTI general presentation
Prof. Dimitris Melas, Aristotle University of Thessaloniki
o A citizen science network to make cities weather ready

Dr. Giampietro Casasanta, Institute of Atmospheric Sciences and Climate, National
Research Center

o Modeling the Urban Heat Island effect: Operational UHI forecasting system
Serafeim Kontos, Aristotle University of Thessaloniki

o Monitoring the Urban Heat Island effect with the LIFE ASTI application platform
Dr. Panos Symeonidis, Geospatial Enabling Technologies

o Heat health warning systems in Rome and Thessaloniki

Dr. Ilz_rar)cesca de’Donato, Department of Epidemiology of the Regional Health Service
— Lazio
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Professor Dimitris Melas
Aristotle University of Thessaloniki
Laboratory of Atmospheric Physics

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

/1950: 30% of the

population was
urban
2018: 55%

~

2050: 68%
N >

#asti

» Urban populations:
Northern America 82 %
Latin America and the
Caribbean 81 %
Europe 74 %

Urban agglomerations with 750,000-plus inhabitants in 1950/2025 (derived from statistics in UN DESA Population Division, 2012)
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» Urban populations:
Northern America 82 %
Latin America and the
Caribbean 81 %
Europe 74 %

Urban agglomerations with 750,000-plus inhabitants in 1950/2025 (derived from statistics in UN DESA Population Division, 2012)



Urban heat island effect
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UHI can be attributed to ...

* Anthropogenic heat release Interaction of controllable (i.e.

* Geometric impact of buildings ‘ anthropogenic heat) and
* Thermal properties of urban uncontrollable (i.e. solar radiation)
surfaces factors

* Absence of vegetation

91




The NASA Ecostress map for European cities during the June 2019 heatwave

06/27/19 07:31am C__

r B
L
L
» IS
. -
<

......

28

127

126

25

24

23

06/27/19 07:29 am

5

wasti

°C
24

23

22

121

120

119

18

17

16

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.




UHI: Why do we care? Lasti s

= Aliving environment that is significantly degraded.

i.  Increased thermal stress on residents and the public. A significantly increased level and risk of
morbidity and mortality due to heat.

o 5 20
- Mortality — seasonal trend
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Fig. 6 Mcan montality for different levels of thermal stress for PET at
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Impact of heat waves on mortality in
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UHI: Why do we care?

= Aliving environment that is significantly degraded.

wasti ‘g

i.  Increased thermal stress on residents and the public. A significantly increased level and risk of

morbidity and mortality due to heat.

ii. Formation of large amounts of smog and air pollutants, and a resulting degradation in the quality

of air.
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= Aliving environment that is significantly degraded.

iii. Increased cooling energy usage and associated costs. Significant increases in peak energy
demand.
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As shown in the example
from New Orleans,
electrical load can
increase steadily once
temperatures begin to
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On the consequences — Increased economical costs sasti =

The total economic costs of climate change for cities this century could be 2.6 times
nigher when heat island effects are taken into account than when they are not.

Table 1| Accumulated economic impacts of global climate change (GCC) and urban heat island (UHI) separately and combined

under differe ission scenarios.
RCP8.5 RCP6 RCP4.5 550 ppm 450 ppm RCP3PD 350 ppm

GCC $3.21 x 10" $1.68 x 10° $1.49 x 10" $1.43 x 10" $1.05 x 10% $8.24 x 102 $7.71 x 10'2
[38.9%] [28.8%)] [26.9%] [26.4%] [22.3%] [19.3%] [18.6%)]

UHI $1.54 x 107 $1.54 x 10 $1.54 x 10" $1.54 x 103 $1.54 x 10° $1.54 x 10" $1.54 x 10"
[18.6%] [26.4%] [27.9%)] [28.5%] [32.7%] [36.2%] [371%]
(0.48) (0.92) (1.03) (1.08) (1.47) (1.87) (2.00)

Total $8.26 x 10" $5.84 x 10" $5.53 x 107 £5.41 x 105 $4.71 x 10" $4.26 x 10" $4.15 x 103

(3.71) (3.78) (4.49) (517) (5.38)

(3.48)

2.57)

Estrada, F., Botzen, W. J. W., & Tol, R. S. J. (2017). A global economic assessment of city policies to reduce climate change impacts. Nature Climate
Change, 7(6), 403—406. doi:10.1038/nclimate3301

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.



Geographic spread of studies focusing on the interaction between :
climate change, urban growth and the UHI %3Sl

£
1 4 A ®:. . .°
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*
o

Number Change
of studies in UHI =

e 1 @ Increase Q.

© 2 @ Decrease ] J

3 O Nochange/unclear Note: 3 world-wide studies not shown

Chapman, Sarah & Watson, James & Salazar, Alvaro & Thatcher, Marcus & Mcalpine, Clive. (2017). The impact of urbanization and climate
change on urban temperatures: a systematic review. Landscape Ecology. 10.1007/s10980-017-0561-4.
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The case study 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
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Results — UHI Intensity sasti iz

UHI =T,,, —T

urban suburban

Summary

v “Background AT” ~ 2 oC

v' Heat island is more
consistently observed during
the nighttime hours

UHI Intensity (deg-C)

v Heat island is stronger in early
morning hours, weakening
and almost vanishing in early
evening

Time (UTC)
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Results — Urban vs Rural wasti ‘=
Daily temperature range

T o0) Daily temperature range- Egnatia station T (oC) Daily temperature range- Airport station
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Results — Urban vs Rural wasti =
Daily averaged temperature and daily averaged UHII per month
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s ast

v’ Reliable and detailed weather information, including forecasting systems with
high resolution and a dense Weather station network to provide
observations.

v’ Contemporary dissemination tools like online toolkits (website and mobile
app) to make the scientific information immediately available to end users
with clear-cut guidelines.

v Connection to local policy makers (local administration, hospitals, civil
protection agencies etc.) to establish emergency plans.

v’ Communities are prepared for and respond appropriately to these events.



Making community weather-ready - LIFE ASTI

Communities that are prepared and appropriately responsive to extreme temperature

events.

i

In recent years, the significant societal losses resulting even from well
forecast extreme events have shifted the attention from the forecast alone

toward ensuring the societal response is equal to the risks that exist for

communities.




+:asti

Location: Thessaloniki, Greece + Rome, ltaly
Replication: Heraklion, Greece

N
Duration: 01/09/2018 - 31/08/2021 A iy
Y & a S I o

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.
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# aSti

Pilot UHI forecasting systems and monitoring stations in the two cities

v'High-resolution (250 m) numerical model forecasts of UHI-related
products (meteorological variables and related indices).

v'Dense network of meteorological stations (8 additional meteorological
stations in Rome and 2 in Thessaloniki, 33 new nodes for temperature,
humidity, pressure in Thessaloniki).

v'Heat Health Warning systems providing differential alerts within each
involved city and the potential effects on health at high spatiotemporal
resolution.



LIFE ASTI study areas sast iz
High resolution WRF simulations (6 km over Mediterranean area and 2 km
over Thessaloniki, Heraklion and Rome)

Downscaling technique are applied for producing the high-
resolution (250 m) urban forecasts.

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 study areas

- asti

WOUE - PREESALONID ®  FERAION ™  METACRTA  LDOIN CRLE

Rome

HoME oMK - ThASSALONIN = MERAKLION * METADATA LOGIN =l

- asti

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.




#asti

v'A web-based open access portal and a mobile application to
disseminate the above-mentioned forecasting products to
authorities, stakeholders and the general public.




7 aSti HE

v'Replicability and transferability activities that will increase
the potential of LIFE ASTI results to be utilized by authorities




#astl

Assessment of the impact of future climate change scenarios on UHI.

Sensitivity studies for assessing the impact of adaptation and
mitigation strategies (e.g., green infrastructure).

= UHI Adaptation Actions Plans Portfolios for each city.

Good Practice Guidebook for combating UHI and increasing resilience to
heat.
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Follow LIFE ASTI

@ https://lifeasti.eu/

f  /Life-Asti-366183620887655

u @asti_life

n LIFE ASTI

J o
Iﬁ__;ﬂztﬂ IV F THESSALONIK!
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“ ather ready

. &asasanta l. Petenko, A. Conldl, S. Argentini

CNR - ISAC

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.




Scientific background

Motivations

UHI is strongly related to health issues and
can affect everyday activities

Satellite measurements does not provide
UHI measurements — they provide SUHI
measurements

Deploy and maintain observational
networks is still a challenge

sasti -

Goals

Merge local existing citizen’s meteorological
stations in a single, synergistic network

Provide high quality, WMO standard
compliant measurements

Cover a city with high spatial and temporal
resolution



Rome area — 34 stations

Thessaloniki area — 31 stations



Focus on Rome

LIFE ASTI - 8 new Davis Vantage Pro 2

Arpa Lazio - 4 research stations

Meteo Lazio - 22 citizen stations

Most of the stations belong to the
community itself, i.e. citizens



Weather StatiOnS '@BS.FI

Most of them are Davis weather stations, installed at schools, public institutions, and private people’s.

Parameter Resolution | Accuracy | Sampling time

Temperature 0.1°C +0.3°C 10s

v $

Data receiver )
Datalogger Rl

Humidit
Online submission to Y
a central database

Temperature
Relative humidity

1% 2% 50s
Wind speed & dir

Rainfall




Characterize UHI intensity

19"

ERERERRT
58832888

10°

°C | f(x) =0.09x + 10
T
0 100%
% impervious

Copernicus Land Monitoring Service New methodology by Schatz at al.
Rome appears to be greener than expected... (2015), temperatures vs IMP




Looking for the optimal radius

Map of study area in Madison, Wisconsin,
USA (Schatz at al., 2015)

We need the average of the
imperviousness around each station.

How do we define “around”?

The optimal radius in Madison is 600 m,
but Rome does not have three lakes in
the city center.

Maximize the correlation
coefficient R between IMP and T

e
.
-



Optimal radius in Rome
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Daily temperatures

Mean Minimum Temperature

Unit: *C
Mean: 22, Std.Dev: 0.9 July-August 2019 Suatons: 24
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Daily temperatures #astl =

Mean Temperature Daily mean temperature

Unit: *C
Mean: 27, Std.Dev: 0.5 July-August 2019 Stations: 24
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Daily temperatures

Mean Maximum Temperature Da l Iy maX| m U m te m pe ratu re
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UHI diurnal cycle

IMP=100%
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Final remarks BNt

= We integrated citizen weather stations into a WMO compliant synergistic
network

= The network is capable of characterizing the UHI with high spatial and
temporal resolution

= |t also an example of how a community can help itself - with scientists in
the middle !
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Kontos Aristotle University of
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Outline

= Brief Description of the operational Urban Heat Island forecast system
= Examples of evaluation and products
= Operational UHI forecasts to end users.

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

General structure

1. Static terrestrial data, 2, Global initial and boundary conditions, 3. Satellite and GIS data

High-resolution (2 km? and 250 m?) UHI-related

forecasting products

Heat Health Warning System

+
Cooling Degree Days (COD)
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 thersin.
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Implementation of the WRF+SLUCM modeling systemeasti :=

= Daily operation of the UHI forecasting system

¥ »

Download data

Download GFS meteorological Download SST data-00 UTC
of data-00 UTC forecasting hour the previous

Run WRF+SLUCM system (11 hours,2 Intel
Xeon Gold 6125)

Output temporary saved in LIFE-ASTI
Database, in netcdf Format

The sole responsibility for the content of this presentation lies with the authors. [t 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 thessin. \w =
~
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Post-processing Tool (PPT)

Tasks:

Retrieving WRF-SLUCM  surface
meteorological parameters at 2km

Downscale to 250m
Produce UHI related products

Execution of the Heat Health
Warning System.

Reformat to GeoTIFF for
dissemination to end-user-
visualization to LIFE-ASTI platform

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 thersin.
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Developed from A.U.Th. To produce UHI related
products at human representative scale (250m).

Example of a downscaling process (adopted from
https://meteo.unican.es/downscaling/intro.htmi#)

Large scale predict

e Lk

Local predictands

Downscaling

Analogs, reg., ...

Yo=f(X,)

: ' Statistical methods
Z(1c00mb), .., Z(500 mbd); based on historical Surface Variables:
T(1000mb), .., T(00mb) de o ik ivgn AW Precipitation

scale circulation fo AN  Temperature
Q(t000 mb), ..., Q500 mb)) local climates.
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Operational UHI-related Products sasti ;

Downscaled by-products (from temperature IR
and rel. humidity) at 250m res.: >
= Apparent and dew temperatures - %
= Discomfort Index (DI) :: :
= Urban Heat Island Intensity (UHII) %
= Universal Thermal Climate Index (UTCI) ::
= Cooling/Heating Degree Days (CDD/HDD) £ T

Raw products at 2km res.:

= Short/Long-wave radiation

=  Wind speed and Wind direction at 10m a.g.l.
= Total Cloud Fraction

u,q



Temperatur
e Station LCZ MBE MAE NMSE R IoA
Dimarheio Sparsely built 2.01 2.51 0.009 0.86 0.82
Egnatia Compact mid-rise 0.88

0.95 1.92 0.006 0.88
Eptapurgio Open low-rise 1.44 1.94 0.006 0.89 0.88
Lagkada Open low-rise 0.83 1.82 0.005 0.87 0.90
Malakopi Sparsely built 1.56 2.10 0.006 0.90 091
loA>0.7

Martiou Open low-rise 0.48 1.52 0.003 0.90 0.94

wastl i=

Emery C., Tai E., Yarwood G.
(2001). Enhanced
meteorological modeling and
performance evaluation for
two Texas ozone episodes.
Final Report
prepared for
the Texas Natural Resource
Conservation Commission

MAE <2 °C
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Example of UHI Intensity product in Thessaloniki

— Case 2017 #asll ;&
UHII during the heat wave (29/06-03/07 of UHII after the heat wave (03/07-07/07 of
2017) 2017)

Domain Mean=1.25°C Domain Mean=1.82°C
Domain Domain
Median=1.36°C Median=2.08°C

UHI effect more intense under normal summertime
URITI=Te, uroan-T2 [ :%'m st et dos s et vmomnowecwmeninion.— CONitions  -> smaller  temperature  differenggh =
between heat and non-heat wave conditions IS




Example of ASTI results — Bioclimatic Indices in -
Thessaloniki — Case 2017 #3sll /&

Discomfort Index

' Dl value

21°C<DI=s24°C

27°C<DI=<29°C

The sole responsibility for the content of this presentation lies with the authors. |t does not necessarily reflect the dpinion of the European Union.
Neither the EASME nor the Eurapean Commission are responsibie for any use that may be made of the-informatior] contatned thessin.

Discomfort conditions

Under 50 % of the population feels discomfort

Most of the population feels discomfort

et



Operational UHI data to end users

LIFE-ASTI platform and mobile applications:

.asﬁ:{.i HOME  FOMEY  THESSMONK®  RERAKUON®
Direct information of the current and future (4
days) conditions at your place
Preview of meteorological conditions of the city and
by district.
Heat Health Warnings, important for immediate
actions from stakeholders.
Downloading of data for any place in the cities.
,asﬁ“' MOME  ROME®  THESSALONMG S SETALLIONT  METADMA oG B I8 88

under request by A.U.Th. team.

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 thersin.
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Summary xasti i&

Development of high resolution, sustainable operational UHI forecasting system.

Advanced Post Processing Tool with flexibility-can be extended to additional fields of interest if
needed

Transferability and replicability to other cities of Europe-facilitating possible synergies with other
LIFE projects

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. |t does not necessarily reflect the opinion of the European Unioa.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained thersin.
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onitoring the Urban Heat Island effect
with the LIFE ASTI application plal"or'n '

Be informed about thermal stress and extreme heat events

« - .3

Dr. Panagiotis Symeonidis
Geospatial Enabling Technologies

The project Impiementation 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) a-ast|

Making Location Matter

Geolnformatics
Open Data

Business Intelligence
Environment

Earth Observation

- & (@) S

Open DATA Environment EBSAE RBA:!;O’:
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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.




Data Flow and system architecture ﬂ%aStI
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The LIFE ASTI web application l,.asu

Presents the data from the forecasting models and the meteorological stations for the three pilot
areas:

 Rome (IT)

e Thessaloniki (GR)

. ‘Herakllon (GR)
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Functionalities

= OQOverall 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)

L] L]
L]
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https://app.lifeasti.eu/

UHI Dashboard wasti

Overall presentation of UHI status in city neighborhood level

o
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Expert Tools e ast|

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 S5 10 15 20 25 30 35 40 45

°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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Dynamic map #aSll 7
Dynamic map for data visualization in city block level
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Dynamic map *ast'

One click UHI information at city block level

' Forecast information for
the selected location,

Info Universal Thermal Climate Index ("C) Temperature {"C) Relative Humidity (%)

Universal Thermal Climate Index {*C) Termperaturs (*C} Relative Humidity (%) .
" M o date, time

Apparent temperature ('C) 172

Dew temperaturs (*C) o7

Discomfort Index (*C) 174

Urban Heot sland Intensity (*C) : : . PSPPI éé&agdpeé,ﬁé&&&
\.‘\\\\\\s\.‘\s\\sg\¢\\\\\\\ﬁ.-\‘l‘kﬁ'h‘b\’l\“:

Cocling Degree Days () Dlurnal variation A A A R R Al R A )

Heatlng Degree Day Tt T

‘ i graphs of

e s temperature, UTCI
and humidit

Long: 12,862685 - Lat: 41510305

655 - Lar 41910505

The sole responsibility for the content of this presentation lies with the authars. 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.



1 Pilot area in Italy (Rome) and 2 Pilot areas in Greece (Thessaloniki, Heraklion)
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Open Data Services

* All data can be re-used using the
provided web services.

* Search for data using their metadata
(Catalogue Service for the Web — CSW)

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

1er the EASME nor the European Commission are responsible for any use that may be made of the information contained therein

o e



# 3Stl

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

* Provide 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

e Custom locations for registers users

Downlioad on the

1 App Store

Download our
’ Android App



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

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

5 Thessaloniki Map

Thessaloniki Map

o Thessaloniki Map

Forecast for:

Universal The dex ("C)

Relative Temperature
Hurmidity (%) ("C)

31.1 28.7

Universal Thermal Climste Index (*C)

30.8

i~
l + I R ’
| 10a0m |
\ » 3
AV N0/3019 -
15

® e

The sole responsibility for the content of this presentation lies with the authors. It does not necessa

rily reflect the opinion of the European Union

Neither the EASME nor the European Commission are respansible for any use that may be made of the information «

ved therein

D

Y i

Temperature e b ot s

’

# aSll



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

Xaplhaou
Temperature: 28.19°C
Rel Humidity: 31.26%
UTCl 30.69°C
Date-Tane: 20991001 1232

Copramates 40 401633 22 972002

Add Now Location

4 astl
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https://app.lifeasti.eu/
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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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Health risks related to heat in urban areas
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Daily temperatures and mortality trends for summer 2016
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The association between maximum apparent temperature,ast,
and mortality in Thessaloniki (left) and Rome (right)
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Differential effect of heat within a city? UHI effect and

individual characteristics

i Legend

a 208243
. 7 213-217
B 217-220
B 20-222
B 2221224
B 224228

B o230

B 220224

+  Indvicuals in cohont

The sole responsibility for the cantent of this presentation lies with the authors: Iv 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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= |dentification of lead body, interdepartmental co-operation

=  Accurate and timely site-specific warning systems

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

= Preparedness of the health/social care system
= |dentification of vulnerable subgroups

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

* Reductionin indoor heat exposure

=  Long-term urban planning

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



# asti

hourly data from 9 monitoring stations in the Thessaloniki area for the
period 2013-2017 (EMTAMYPTI0,) and Rome Ciampino airport 3 hourly SYNOP data (2000-present)

Tappmax

daily counts of deaths (Thessaloniki 2013 —2018; Rome 2000-2018)

Thessaloniki Rome THESSALONIKI ROME
Daily maximum Daily maximum
Daily deaths Daily deaths Apparent Apparent
Temperature Temperature
mean St.dev mean St.dev o °
(°C) (°C)
May 8.4 2.9 54.4 8.2
June 8.9 3.0 54.6 8.8
July 8.4 2.8 54.7 9.3




«:asti

The tappmax threshold model is defined on the basis of the relationship between

mortality and Tappmax investigated through a city-specific Poisson regression
model

loglE(Y;)] = a + tappmax; * month; +
consecutive_days;

The explicative variables included in the model are:

* holidays, month (May—August),

* interaction between Tappmax and month

 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%)



+asti

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-

high 20 increase in mortality between

Risk: . >20% . .

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

mortali)iltt‘y.tappmax 1 2 3c°nsecu::ve e 5 6 7 month tappmax 1 2 3 CONSECLIJITNE DAYSS 6 7
s : 22 6 38




Local Heat plan and Information Network: dissemination of ...

warning to stakeholders.

12:40-2020  13-10:2020  14-10-2020  15-10-2020 Select Regior: Municipio 13

Apparent temperature is an indicator that combines
temperaturs and humidity and gives a measure of
the temperature perosived by humans in terms of
thermal discomfort.

Level Do | Level 2 - Alarm
Level 1 - Alert and readiness Level 5 - Heat wave

Temperature (°C) - Daily Average Reiative Humidity (%) - Daily Average

Expent Panet
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Emergency services
(civil protection,
Health, etc)

Action and prevention graded

on HHWW: Local stakeholders

(health, environmental, social
services, etc)




Information and health recommendations
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Validation — daily temperature and mortality. sastl iz
Period 1stjuly-15th September 2019.Rome
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Deliverables
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“Implementation of a forecAsting System
for urban heaT Island effect for the development

of urban adaptation strategies”
(LIFE ASTI)

Action C.& Report on heat health warning models definition protocol

Rome, may2019

HHWWS model definition
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“Implementation of a forecAsting System

for urban heaT Island effect for the development
of urban adaptation strategies”

(LIFE ASTI)

Action C.6 HEAT HEALTH WARNING SYSTEMS ROME AND
THESSALONIKI Rome, 3pes 2020

HHWW Rome and

oot
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SISTEMA SANITARIO REGEOMNALE

ASL
ROMA 1

4 IDIEP/Lazio

Department of Epidemiology
¥ Lazio Regional Health
Service, Italy

‘4

THANK
Qynato@deplazm it

www.deplazio.net
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O I(.;IFE-IP AdaptInGR - Boosting the implementation of adaptation policy across
reece

Aggelos Sotiropoulos, LIFE-IP AdaptInGR

o Improving climate resilience of small and medium-sized communities by the
project LIFE LOCAL ADAPT

Majana Heidenreich, LIFE LOCAL ADAPT

o Vegetation impact on meteorology and air quality in the cities preliminary results
from Life VEG-GAP Project

Mihaela Mircea, LIFE VEG-GAP
o Cool pavements for future cities. Results from LIFE HEATLAND project (Spain)
Francisco Miguel Moral Moreno, LIFE HEATLAND

o LIFE METRO ADAPT: - enhancing climate change adaptation strategies and
measures in the Metropolitan City of Milan

Dr. Elena Francioni, LIFE Metro Adapt



s ast

o Urban Heat Vulnerability Assessment: Applications for Smart Mobility and
Smart Border

Sagnik Bhattacharjee, ECOTEN Urban Comfort

o The LIFE DERRIS project — Public-private partnership to increase SMEs’
resilience to climate change

Marjorie Breyton, LIFE DERRIS

o Latest developments of Life Adaptate project: fostering adaptation of
municipalities to CC

Rafael Ataz Gomez, LIFE Adaptate
o Coastal Urban Development through the Lenses of Resilience
Spiros Nikolopoulos, H2020 CUTLER



LIFE-IP AdaptInGR - Boosting
the implementation of adaptation

a d a ptiv : | ) e® ‘a)\}\dCoupa KAI'.pCl policy across Greece

LIFE17 IPC/GR/000006

LIFE-IP AdaptIinGR - Boosting the implementation of
adaptation policy across Greece»

2nd European Workshop: “Urban Heat Island and Heat Resilience: Networking
for Future Strategy”
Thessaloniki (web-based), 14 October 2020

Angelos Sotiropoulos,
LIFE-IP AdaptIinGR Project Manager

With the contribution of With the contribution AN e
the LIFE Programme of AW of the Green Fund ENVIRONMENT

) & ENERGY
the European Union
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The Greek climate change

; Special Scientific Committee
adaptation framework

for Climate Change

Climate Change Ambassador

STRATEGY:
National Climate Change
Adaptation Strategy

MINISTRY OF
ENVIRONMENT WWW.}-’DEkU.gr

& ENERGY




AGRICULTURE
INSURANCE FORESTRY

CULTURAL BIGDI\;E RSITY
HERITAGE ECOSYSTEMS
MINING
oy FISHERIES
The National Adaptation
Strategy

BUILT ACQUA-

ENVIRONMENT CULTURE
WATER
HEALTH RESOURCES
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INFRA- e
STRUCTURE
ENERGY TOURISM
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www.ypeka.gr



Acronym: LIFE-IP AdaptinGR
Title: Boosting the implementation of adaptation policy across Greece
Ref.: LIFE17 IPC/GR/000006
Duration: 2019-2026 (8 years)
Budget: €14.189.548,00

Co-

financers Own funding

- €32 million

ions

European Union

€8,3 million Green Fund

€2,4 million

adaptivgreece

www.adaptivegreece.gr



The LIFE-IP AdaptInGR Consortium

National administration Regional administration Local administration
. Ministry of Environment + Union of Greek Regions . Contral Union of Municl-
& Energy (MEEN) (UGR) : palities of Greece (KEDE)
+ Green Fund (GRFU) « Region of Central Greece — . . o
. e (Sterea Ellada) (RSE) Municipality of Katerini
« Mational Environment B et e o e
and Climate Change &gio = Mun. Supply &Sewage

ha . = Greece (RWC) Company of Kc
e : J Company o aymotini
Agency (NECCA) + Region of lonian Islands S -

. E,:]nl{ Gf Greece ‘BDG:I Ip”:l I""1L.|H|C|pf.1llt",.l' '-._JF Larissa
Municipality of Agii
Anargyroi - Kamatero
Municipality of Rhodes

Academic communit R o e

+Mational Technical Organisations

University of Athens « ELLINIKI ETAIRIA Society

(NTUA) for the Environment and

Academy of Athens (AA) Cultural Heritage (ELLET)

+National Observatory of + Mariclopoulos-Kanaginis

Athens ([NOA) Foundation for the
Environmental Sciences
(MKF)

a d a ptivg reece www.adaptivegreece.gr
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Project contribution to NAS implementation

Catalyse the implementation of the 15t adaptation policy cycle (2016-2025)

» Build capacity to prioritise and implement adaptation measures

 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 in post-2020
period

Prepare the passage to the 2" adaptation policy cycle (2026+)

 Review and revise the NAS
« Make recommendations for the RAAPs review and revision
. ldentify adaptation priorities for post-2027 programming period

d d a pti\/g reece www.adaptivegreece.gr



Stakeholders’ mapping and identification of stakeholders - =
needs : O - N 9 ) ..
* Mapping of key actors involved with adaptation planning and i ‘ t:a ﬁ‘ |
implementation in priority sectors and vulnerable areas. Q Q. N , \ S O\ Q
* |dentification of their needs in terms of knowledge, funding and | ™ -
capacity building. ﬂ P ’: \ -

K)
v
3
)

13 regional and 2 national capacity building workshops involving national, regional and local
authorities and stakeholders:

* strengthen CCA management skills of decision makers;

* improve technical skills of technical staff;

* increase knowledge of main stakeholders;

* facilitate & support the actual implementation of NAS/RAAPs.

C]dCl ptivg reece www.adaptivegreece.gr



A publicly accessible web-based application to: N e ‘ ———
« provide tools & resources for assisting decision makers; U”['[ T : Vo ——
* raise awareness on adaptation among the different target ,

groups, including citizens; Poens s s ol v 1 o s sl il v P, | g e

» promote the sharing of good practice among adaptation A R e mesiomeneamemngd .ot
stakeholders;

« provide access to the climate projections datasets, indices - et e v : |
and maps for all the Greek Regions (resolution of 12 km) - ||m0t~h )))
making the data available to all the users. :

E w:;;r:ml,A;cyg¢l | I
-

CldCI ptivg reece www.adaptivegreece.gr



Promote pilot adaptation actions in major vulnerable areas

Forest fires in Sustainable Urban p Landscape & Cultural sites (5)
drought-prone water & regeneratior land uses (9)
areqs management (3) 2)
(1)

12 pilot CCA projects & 14 CCA case studies across 7 priority sectors

adaptivgreece

www.adaptivegreece.gr



Pilot adaptation actions in the Regions of Central Greece, lonian Islands and Western Greece

1. Delineation of Inahos river in Aitoloakarnania, (RWG)
2. Stream bed management-Flood control in Drimatorema area (RSE)

3. Stream bed management, Amarynthos beach in Evia island (RSE)

4.Assessment, monitoring and recording of the coastal erosion using Unmanned Aerial
Vehicles in the Region of the lonian Islands

5.Coastal zone management in Kalamaki beach (RWG)

6. Forest fire prevention in Peristeri & Geraki areas, Ilida (RWG)

7. Cleaning of the draining system in former Lake Xynias, (RSE)

LIFE-IP AdaptIinGR: Tenders, studies and implementation of selected measures

a d a ptivg reece www.adaptivegreece.gr



Pilot adaptation actions in the Municipalities of Agii Anargyri-Kamatero, Katerini, Komotini,
Larissa and Rhodes

8. Coastal zone management in the NW coast of Rhodes island

9. Network for the collection of rainwater in Gerovouno area and its transfer to the
Antonis Tritsis park (Agioi Anargyroi-Kamatero)

10.Water resources management in the Municipal department of Aigeiros in Komotini

yards, incl.

LIFE-IP AdaptIinGR: Tenders, studies and implementation of selected measures

a d a ptivg reece www.adaptivegreece.gr



Pilot assessments & guidelines for landscapes, land uses, Cultural Heritage

Vistonidao

Leuka Ori Samaria

Nestos Zagoria

loanning

ke

aﬂreu Natura  Area rj Natura
2000 2000

CldCl ptivg reece www.adaptivegreece.gr



Create an effective monitoring, evaluating and prioritizing framework for adaptation

Step 4

Step 2 Step 3

Step 1
Review of M&E DEV?Iupment;f 15t§egionc;| & 2nd NRegion?l &
experience in EU an integrate utu_:unu ut!nnu
: . CCA M&E Adaptation M&E Adaptation M&E
and internationally cycle cycle

framework

$ @

Funding priorities for GRFU and
ESIF management structure

www.adaptivegreece.gr

adaptivgreece






www.adaptivegreece.gr

LIFE-IP AdaptInGR
Prepare the passage to the 2nd policy cycle



Review of NAS
and RAAPs

Apply state-of-the-art regional climate models to provide future climate projections
and to study climate change impacts in each of the 13 Greek Regions.

» Create an open geospatial database.

Update the CCIV assessment for Greece (2011 report) based on RCPs and A4
projections.

» NAS Review report.
+ ToRs and Recommendations for RAAPs review.

» Cross-cutting working groups to revise the NAS.
» Formal NAS revision process & arrangements for endorsement.
» Regional authorities to initiate the RAAPs revision process.

N 2 S N

a d a ptivg reece www.adaptivegreece.gr



Analysis of synergies between CCM & CCA policies in view of the 2050 long-
term low emission strategy

Impacts of climate

Impact of national &

regional adaptation change on energy
strategies on key demand and other such
sectors like energy sectors, as well as the

supply and demand, effectiveness of
agriculture , waste adaptation measures
management, built on mitigation geals and

environment and vice versa
industry

To provide an integrated framework for the future planning of climate-related policies in Greece, which will
feed both into the review of the Greek NAS, into updates of the National Plan for Energy & Climate 2030

and the 2050 Long-term low emission strategy.

www.adaptivegreece.gr

adaptivgreece



www.adaptivegreece.gr

Thank you for your
attention!

Angelos Sotiropoulos,

LIFE-IP AdaptIinGR Project Manager
E-mail: a.sotiropoulos@prv.ypeka.gr

More information:
loanna Tsalakanidou

Climate Change Department, Ministry of
Environment and Energy

LIFE-IP AdaptinGR Project Coordinator
E-mail: i.tsalakanidou@prv.ypeka.gr
Tel. (+30) 210.8642.118
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OCAL Integration of climate change adaptation
DAPT | into the work of local authorities

Improving climate resilience of small and medium-sized
municipalities by the project LIFE LOCAL ADAPT
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OCAL Integration of climate change adaptation UNIVERSITAT
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DAPT | intothe work of local authaorities

LIFE LOCAL ADAPT
Integration of climate change into the workE-/

of local authorities -
July 2016 — June 2021 :
4 Regions ..

6 Partners

Coordinating Beneficiary
Technische Universitat Dresden

<% Hamburg

Associated Beneficiaries
= Climate Service Center Germany (C
=  Provincial Government of Styria

Germany

= Saxon State Agency for Environment, Agriculture and
= Czech Globe - Global Change Research Institute
= Valka Municipality Council

https://www.life-local-adapt.eu/en/

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience



https://www.life-local-adapt.eu/en/

IFE _ _ _ TECHNISCHE
OCAL Integration of climate change adaptation UNIVERSITAT
DAPT | into the work of local authorities DRESDEN

Objectives

The project aims to

1. improve data base and information on CC, the impacts, CCA and to enhance the
knowledge of municipalities

2. integrate CCA into the administrative work of local authorities

3. implement specific measures of CCA in cooperation with the municipalities
Focus on small and medium-sized municipalities! In close cooperation

with municipalities! (.)

14.10.2020 LIFE ASTI 2nd European Works.h.op - UrbanHeat
Island and Heat Resilience
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Actions of LIFE LOCAL ADAPT

=  Workshops for improvement of municipal knowledge on CC and CCA
= |nformation about funding opportunities

= Establishment of advisory service

=  Development & enhancement of climate information tools

= Improvement of heavy rain and heat stress resilience

= Pilot measures in selected municipalities

= Climate change adaptation in the pilot municipality Valka in Latvia

= Transferability and replicability

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience




IFE _ _ _ TECHNISCHE
OCAL Integration of climate change adaptation UNIVERSITAT
DAPT | into the work of local authorities DRESDEN

Action: Development & enhancement of information tools

* ReKIS - Regional climate information system ReKIS e -

T8 | Rexis EXPERT |

* interactive tool to provide climate data and
information about CCA

 for the federal states Saxony, Thuringia Cweeecwe | rewewn e

> TeooKorMnoeT

and Saxony-Anhalt
* Implementation by TUD REKIS KOVMIMUNAL - SACHSEN

M o V24
[ ] E t R KIS k I f S b Ale Klinssaifes molivis=g [ Ruz Vy@on aul vinas BEdk
Xtension e ommunal 1Tor >axon ' 5
Wertpimireme W e StEreegen. HErsasiian L o Trarkertelt ascten rherh ren Kinmsantsl w2 oer i frarsa Manec =l
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Oca zchaffon Jicze Rzken dos PEmaaandols X5 1o wir mtverzdicdonony Moo nen niiidom und giosctheecitigdic ickcrogualts- n dony
ForsmunanierIRceom. Lie T2 Cercer Sartan tandail R oamata1an tI° sachsinche S0t 000 LIEEROen T4 LUSW T CINIII CeR
Elsnanci S Mt uimmnr o « Uidersiolecr popagelolen

LIFE ASTI 2nd European Workshop - UrbanHeat
Island and Heat Resilience

14.10.2020



http://www.rekis.org/

IFE
OCAL
DAPT

Integration of climate change adaptation
into the work of local authorities

Action: Improvement of heat stress resilience

Fact sheet

"  measures and recommendations
" in German, English and Czech
= short and easy to understand as a starting point for adaptation
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Action: Improvement of heat stress resilience
Contingency plan

* |ntroduction with general information about heat stress and the importance of a
contingency plan for municipalities

Main objective of an heat protection plan, which groups are affected, general information how
to deal with heat stress, emergency numbers, contact points etc.

= Responsibilities

= Recommendations and measures .

P

~a
ST B

Hitzeschutzplan Steiermark

Example: Heat Protection Plan Styria

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience
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Action: Pilot measures
N

A Bad DibentT™

Leipziger Muldeland

Financial support for non- v‘ 2 g
investment measures in “ B e

T ‘ @
ﬁaﬁ% or [EBersbach MNeugersdor:

Saxon Y Minél "F-IE‘I%\? % 2

Nissian oS OBritZSChIR | BErSUo

weiz-Osterzgebirge

Participants of
contests 2017 & 2019

"Climate change adaption in
Saxon municipalities"”

= Municipality
Bl District

Map craated by order of LIULG

5_3 o i (' c Geo-database. @ 2014
IS N D State.owned enterprise for Gooanformation and Surveying Saxony
STt Geo mformation: © 2019, Saxon State Otfice for Envrioment,

Agrcutture and Geology

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience
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Action: Pilot measures

Examples:
Bad Duben

Adaptation concept for green infrastructure - facade
and roof greening

Zwickau

Site-specific plant lists with climate- resilient tree
species, planning of irrigation options with
rainwater

‘ ©_City Zwickau

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience
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Related Project: Heat Resilience Cities

Good living quality despite summer heat

In two quarters in Dresden Gorbitz and Erfurt Oststadt, preventive
measures for heat waves in residential areas are being researched in 4
modules.

Module 1 = Impact analyses of CC and adaptation options
= Analysis of regional climate model data A A
= Measurements M fe o O AZigheanit g

= Determination of a regional UHI effect e 5

SPONSORED BY THE

* Federal Ministry l
4 of Education @ s-52 S
and Research — =

http://heatresilientcity.de/en/

= Simulations with ENVI-met

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience



http://heatresilientcity.de/en/

Entfernung in m

IFE _ _ _ TECHNISCHE
OCAL Integration of climate change adaptation UNIVERSITAT
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DRESDEN

.' - W b ’ T (°C)

o h. D = 04 Unr
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| e 1R VAT |
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—, 5§

500 -
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i L} N T ~ v v
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Entfernung in m

Entfernung in m

400
Entfernung in m

Temperature distribution at night in Dresden-Gorbitz(left) and Erfurt-Oststadt (model simulation ENVI-met for the 15th of July) 2>
The more densely built-up urban area in Erfurt is slightly warmer and has more spatial differences. Source: Goldberg &
Ziemann, 2020

14.10.2020 LIFE ASTI 2nd European Workshop - UrbanHeat

Island and Heat Resilience
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Related Project: Urban Climate Under Change [UC]?2

v llll

[UCT | 3DO+M

o A\
/ \

VAVAVAYA

N

W\

S

Module A model Module B Module C

development, model data & services, [Uc]z

test, code evaluation, praxis tests
studies, data,

tOOIS * I Federal Ministry

of Education
and Research

PALM-4U workbench

http://www.uc2-program.org/en

LIFE ASTI 2nd European Workshop - UrbanHeat
Island and Heat Resilience

14.10.2020
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UHI effect in metropolitan areas

Air temperature ,,Showcase Berlin®

Comparison of virtual stations
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Source: Maronga 2018, Building-resolving large-eddy simulations for entire Berlin, ICUC 10
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[UC]*

Urban Climate Under Change @ Sﬁ?\’,‘s"n'gﬁ’}ﬁ
Stadtklima im Wandel DRESDEN

Objective: Improved representation of vegetation

Tree catalogue

(containing mainly
urban vegetation)

Airborne
Laser-
scanning

S XV
e — -

(complg
vegetationscan)

actual tree
models

catalogue with Future tree
allometric models
functions - % *
a=f (species,
height, %
diameter)

14.10.2020

LIFE ASTI 2nd European Workshop - UrbanHeat
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Thanks for your attention!

© Czech Globe

LIFE ASTI 2nd European Workshop - UrbanHeat

14.10.2020 Island and Heat Resilience




- Italian National Agency for New Technologies,
LIFE Programme of the European Union Energy and Sustainable Economic Developme

LIFE-18 PRE IT 003 - The VEG-GAP m
project has received funding from the Q (
Vegetation for
Urban Green Air 5 == c! ,
Quality Plans U

Vegetation impact on meteorology and air quality in the cities:
preliminary results from Life VEG-GAP Project

Mihaela Mircea (ENEA), Sandro Finardi and Camillo Silibello (ARIANET), Gino
Briganti, Andrea Cappelletti, Giuseppe Cremona, Massimo D’lsidoro and Felicita

Russo (ENEA), Stefania Passetti and Simone Mantovani (MEEO), Rafael Borge and
David de la Paz (UPM)
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https://www.lifeveggap.eu/

The Platform access

point

\/2G VEGETATION FOR URBAN
Vegetation for GREEN AIR QUALm PLANS

Urban Grean Al T em ) LIFE Preparatory project under LIFE European Programme for the
Quality Plans ‘ ] a l rgnwronment and Climate Action
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Legal Notice

What are cookies?

A cookie Is a small plece of text that is stored on your computer for user interaction with websites such as but not limited to record-keeping
purpases, for instance, a cookie can be used to ensure that you do not have to login or otherwlise Identify yourseif more than once per visitto a
websita. Some cookies expire when the browser closes, while others remain on your computer unless you delfete them. Cookies on the VEG-GAP
website help us to improve our site and your user experience,

How we use cookies

We use a varlety of cookies to perform different functions to track your usage of our website and enhance the usability and performance of our
website and online services and no persenally-Identifiable Information is recorded. By using and browsing our website, you consent to cockies
being used In accordance with our policy. If you do not consent, you must disable cookies or refrain from using the site.

People accessing the VEG-GAP website accept the following terms and conditions:

Infarmatinn

Please click here to answer

our surveys!

VEG-GAP
Information Platform Access
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LIFE-18 PRE 1T 003 - The VEG-GAP progect has -
recatved hunding from the UFE Prograsme of the Q Search Location
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How much and which type
of vegetation is present?
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JRAMSLic integration

towards Future cities

Data from VEG-GAP Life project model

2810°N == 6343°W 1 5273 m @ 20,000 km




The city selection

LIFE-18 PRE IT 003 - The VEG-GAP praject hat Y =
racateed hunding from the UFE Prograsme of the @, Search Location
Turopean Urwon

-. Select Area
b
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._ Bologna  Madrid \HETY

Data from VEG-GAP Life project model

2962°N w= 96.46°W 1 8m @ 20,000 km




VEG-GAP approach: comprehensive modelling of physical m

and chemical atmospheric processes over the scales ol o 1o vt coononio atEite
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Reconstruction of vegetation m

.I:.I: t Italian National Agency for New Technologies,
e EC S Energy and Sustainable Economic Development

Simulation with vegetation (simVEG): Simulation without vegetation
(simNO_VEG): reconstruct the real atmosphere hypothetical scenario

vegetation
effects




I'D Integration of different data sources
E, Bologna

100

O

1
Pl o

Urban vegetation
(individual tree inventory)

. Veg
SEer O an
4 Quality #ows UC..l




VEG-GAP Vegetation maps

EIEITIZI
o0

10
100

Platanus Acerifolia

0.02

0.0175

—0.015

—0.0125

—0.01

0.0075

0.005

0.0025

0

Bologna: dominant urban species distribution

Celtis Australis (Bagolaro)

"/




Improvement of vegetation maps

oo| o

Bologna domain

All-species trees cover

CORINE Land Cover

VEGGAP integrated map

Bologna Municipality
All vegetation

Vegetation cover, Bologna
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Basal Emission Factors (ug g (DW)1h-1):
capacity of plants to emit BVOC under

“basal conditions”

(air T of 30°C and PPFD of 1000 ymol m-2 s-1),

PPFD = Photosynthetic Photon Flux Density

BVOC emissions simulated with a plant specific
emission model: PSEM (ARIANET)

- TARJANET

Biogenic emissions from tree species

Name DB BEF|sop BEFMTS BEFMTp BEFSQT BEFOVOC
Betula pendula 230 0 0 2 1.00
Betula pubescens 230 0 1 2 1.00

Eucalyptus sp.

Populus sp.

Populus alba

Populus hybrides

Populus nigra

3
3
5
3
3
3
3

Populus tremula

D| OOl O O] O©

Quercus cerris 320 3
Quercus coccifera 520 5
Quercus faginea 320 3
Quercus frainetto 320 3
Quercus ilex 500 : 5
Robinia pseudoacacia 150 12 0 0.1 0.10 3
Salix sp. 150 28 0 0.8 0.10 3
Salix caprea 150 18.9 0 0.1 0.10 3
Ulmus glabra 300 0.1 0 0.2 0.07 L
Ulmus minor 300 0.1 0 0.2 0.07 3




The effect of vegetation on temperature and wind

winte SPeed

Summe

11

Temperature average sze:enoe, January, Bologna

Temperature

Blue -> vegetation
decreases
temperature Red ->
vegetation increases
temperature

Wind Speed

Blue -> vegetation
decreases wind
speed
Red -> vegetation

increases increases wind

speed

simVEG -
simNO_VEG

Temperature average difference, July, Bologna

ENEN

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

—'Fhe—qaffect egetation on concentrations and depositions

Energy and Sustainable Economic Development

Concentrations

Blue -> vegetation increases

Depositions

Blue -> vegetation increases

concentration Red -> vegetation

decreases concentration

deposition Red -> vegetation

decreases deposition

. L I &
PM10 concentration average difference, July, Bologna

Ozone concentration average difference, July, Bologna

PMI0 dep. Y. Kg/Km2)
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ENEN

V E G - G A P C I t I e S Italian National Agency for New Technologies,
L L Energy and Sustainable Economic Development
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Population: 390,849 inhabitants (January 2019, MCBO) e(\
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- Madrid . a‘o\e
Population: 3,141, 991 inhabitantsasla\
Area: 604,3 km? \)\‘6
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= Milano
Population: 1,378,689 inhabitants (2018-ISTAT)

Area: 181,7 km?
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Stay tuned to discover our Information Platform on:

mihaela.mircea@enea.it
skype account:
mihaela.mircea.enea

https://

ENEN

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

Vegetation for &

Urban Green Air 5 == )
Quality Plans Sl a l
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COOL PAVEMENTS FOR FUTURE CITIES. RESULTS
FROM LIFE HEATLAND (SPAIN)
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https://heatlandlife.eu/

1. COOL PAVEMENTS

U\
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HEATLAND

TEMPERATURA -2C

B0

70

B0

50

40

30

20 A

10

1 Surface Temp I 1 Ambrent Temp

SURFACE TEMPERATURE EVOLUTION 2016-07-
30

&g oC

v
‘C""F'COQD m

300 415 530 645 800 915 10:30 11:45 13:00 14:15 15:30 16:45 18:00 19:15 20:30 21:45 23:00 0:15 1:30 2:45

Hora

Traditional pavement

e -

Cool pavement

= Air temperature



1. COOL PAVEMENTS

HEATLAND

Advantages:

v Cool rmixtures could be miore
durable

V' These mixtures are rnot harmfiul to
health, because they absort 90% of
the NV spectrurm

Y They can mitigate UK/ effect and g
contribute to  decrease cO>
ern/55/0/175 Regular asphalt

Asphalt with IPC’s
reflective coating
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1. COOL PAVEMENTS
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HEATLAND

.l 2. HEATLAND OBJECTIVES

70 mitigate Urban Heat [siand (UH/) effect

70 reduce the surface and environmental temperature of the

area, which will contribute to a betler guality of life and
people’s well-be/rrg

7o ackhreve enerqgy savirngs 17 the urban emvironment

7o reduce arr pollutsorn

7o develop a too/ ¢to assess the mpact of the
implemerntation of cool pavement 1m any crty



3. HEATLAND DEVELOPMENT

e

HEATLAND

Second Informative Video:

https://youtu.be/5u8RSCsleuw



https://youtu.be/5u8RSCsleuw
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3. HEATLAND DEVELOPI\/IENT
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4. RESULTS: VISUAL IMPACT
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4. RESULTS: VISUAL IMPACT




. AL 4. RESULTS: VISUAL IMPACT
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HEATLAND

Luminance mcreased by
750%




4. RESULTS: THERMAL IMPACT

N
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HEATLAND

Surface temperature
decreagsed betweern 7 °C
and 77 °C

2020-07-
20

C:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 2136 0:.0C

July 20th 23
2020 ]
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4. RESULITS:

June 14th 2020
14:30

[HERMAL IMPACT

Surface temperature
decreagsed betweern 7 °C
and 77 °C



4. RESULTS: THERMAL IMPACT
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Surface temperature
decreagsed betweern 7 °C
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4. RESULTS: THERMAL IMPACT
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HEATLAND

Surface temperature
decreagsed betweern 7 °C
and 77 °C

2020-07-
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C:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 2136 0:.0C

July 20th 23
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4. RESULTS: THERMAL IMPACT
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4. RESULTS: SOUND IMPACT

MNoise decreased by 3 dB(A)

= Cool pavement = =———Traditional pavement

SPL (dB(A))
o
-— '-;
= 3
o —
R
—
=
e

— C0ol pavemen t = Traditional pavement

58

w u
i o

SPL (dB(A))
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o

a8 Wedrnesda
46 y
44
0:00 2:24 4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36 0:00
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info@heatlandlife.eu
fmoral@ctcon-rm.com
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INNOVATIVE PAVEMENT SOLUTION FOR THE
MITIGATION OF THE URBAN HEAT ISLAND EFFECT

\‘ ctcon

Centro Tecnolégico de la
Construccion
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Enhancing climate change adaptation strategies
and measures in the Metropolitan City of Milan
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Life METRO ADAPT Project
(Life 17CCA/IT/000080 — CUP 143E17000230007)

Duration: 36 months (from 3 September 2018 to 30 September 2021)
Financing: LIFET7 CCA/IT/000080
The Partners: Citta Metropolitana di Milano (Leader)

ALDA (European association for local democracy, France)
Ambiente ltalia S.r.l. (ltaly)

CAP Holding S.p.A. (ltaly)

e-GEOS S.p.A. (ltaly)

Legambiente Lombardia Onlus (ltaly)

LIFET7CCANT/000080




PROJECT ACTION Life METRO ADAPT

Simple and standardized tools and rules on resilient
measures

oon
Platform on NBS including guidelines, tech-specs ﬁ]
and European best practices — z—

@ Raise citizens awareness on the

climate change issue 2 geeee i

@ Two demonstrative NBS facilities Boost k’*. ‘
=
)

'@(ﬁowledge exchange and good practice

LIFET7CCANT/000080




e-GEOS S.p.A

Agenzia
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~ Italiarna
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Use of the Remote-sensing within the Project

ActtioonCC {e-GEOS)
* analyzing the phenomenon of urban heat islands

* analyzing the relationship between temperature and drought in the agricultural areas of the
Metropolitan City of Milan

exploiting satellite remote sensing technologies

Satellchnolso%% tic vision of the territo
- IC VISI rritor o . . .
42 e Y optimization of available

economic resources

. ®. Information at various scales and » , , :
P updates implementation of multi-

objective and integrated

>¢-\\ Integration of Satellite Analysis with actions
other ground sources and data

LIFET7CCANT/000080




UHI Maps — Targets

HAZARD maps assessing the physical impact of Land Surface Temperatures (LST) in the
urban structure

The urban context:

o High building density causes a recuced
«Sky View Factor» that retains heat in the urban
structure.

o High minimum night temperatures carry a
great health risk for some for some segments
of the population

[R5,
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STEP 1:
Identification of recent Urban Heat Waves
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STEP 1
Identification of recent Urban Heat Waves
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http://www.arpalombardia.it/Pages/ARPA_Home_Page.aspx

STEP 2:
Input data analysis: Satellite sensors and data selection

Lardisa8 MODIMODIS |

daytime

Landasat8 is an American earth observation satellite

Terporar SRR 16 days

Spatial resolution: MODIS is a spectro- radlometer board the
Spatial resolution: in VIS and NIR (OLI P
patial resolution: 30 m in VIS an (OLI sensor) TERRA and AQUA satellites. “AQUA

and 100 m TIR (TIRS sensor). acquisition are the one used for UHI.

Available daily, both day and night.

Both satellites data can be obscured by clouds. , , ,
Spatial  resolution of night surface

e-geos [HILT

.&‘* "i

wiviwewvie wf svriioworde
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STEP 2:
Input data analysis: Satellite sensors and data selection

FarthE spiocer  Home

USGS — Earth Explorer e e e

naa'

FRANCE

FartnExphores . Home



https://earthexplorer.usgs.gov/

STEP 2:

Input data analysis: Satell

Copernicus Open Access Hub

eSa opemic
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https://scihub.copernicus.eu/dhus/
https://sentinel.esa.int/web/sentinel/missions/sentinel-2/satellite-description/orbit

STEP 3:
UHI Maps generation - LST product rescaling

An example of the product obtained. The MODIS LST at 1 km is shown on the left and the product of downscaling to 100 m
spatial resolution (but on a 30m grid) is shown on the right.

LIFET7CCANT/000080




STEP 3:
UHI Maps generation - Terra VS Aqua

An example of the comparison between the averages of the ground thermal anomaly data in /Milan relative
to the evening (TERRA) and night (AQUA) acquisitions.

Milano - Land Surface Temperature anomaly

0,00-050
0.51-1,00
1.01-150
1,51-2,00
201.250
251-3.00
301-350
351-400
401-450
451-600

Terra MODIS (20:00 - 23:00)
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STEP 3:
UHI Maps generation - Terra VS Aqua

An example of the comparison between the averages of the ground thermal anomaly data in C/VI}V relative
to the evening (TERRA) and night (AQUA) acquisitions.
Citta Metropolitana di Milano - Land Surface Temperature anomaly

e

R

e
a N .
{ |LST anomaly (°C) <
< = o000-050 \ ”..% ba
= 051-1.00 -
= 101-150 ol
= 151-2,00 -
“  201-250 . !
é- “ 251-300 - -8
R | wm 301-350 &
= 351-4,00 - =
® 401-450 % s
= 451-500 - =
amoes w00 40088

Aqua MODIS (1:00 - 3:00)
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STEP 4.
Population Risk Assessment at UHI

* Analysis of night temperatures during the wurban. This
information represents the HAZARD.

« VULNERABILITY INDEX derived and normalized by ISTAT data (2011
census, published 2017): population over 70 and under 10 are categories
at risk

RISK INDEX OF THE POPULATION SENSITIVETO
= = TEMPERATURE ANOMALIES

Refined analysis can be done considering
ECONOMIC SITUATION.

[R5,
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STEP 4: How to

Vulnerability Index — Input Data from CMM
Topographic Data Base

Developed on INSPIRE specifications, complete coverage of the territory, 14 cm accuracy, 3D of the territory and
buildings. 2017 Edition.

Thematic Maps

* Land cover map with data Corine
—_ L

Land Cover Il level
* Soil sealing Map LR Sk

Territorial Index

At the municipal level, homogeneous areas, census sections, isolated
* Morphological

- i
EA e-gebs [T
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v et —yrmteraren
Foe Coth Mhpoipatbone b Mblanie




STEP 4: How to
Origin and Type of Data
DECIMETRO: Data Base Topografico CMM and derivate Maps

DECIMETRO. > DET » DATABASE TOPOGRARCO (D.8.T) BB v 5 ® ® @& =< conovs :_r¢

== Citta
Pettopottana / [ ECIMETRO

Q
D E C ' M ET R 0 DATABASE TOPOGRAFICO (D.B.T-)/ / /

SISTEMA DECISIONALE
CITTA METROPOLITANA DI MILANO
Elenco servizi disponibily;

aalems &) s aroro s o oscoponsos awisve (1T / & & T W

Intero tarritorio & Cittd Metropolitana di Miiano (con sbhardo

Brafico)

: ) Citta
' = . i o = wll Gmizne "/ DECIMETRO
DECIMETRO (pperg resamcns

i b oabkerei Sacai ol SISTEMA DECISIONALE =¥
CITTA METROPOLITANA DI MILANO =

=y

)

N \‘_

v
m t : 2
Copertura del suolo Permeabilita Naturalita
Sooanure Selausic Eacmaabiing Jamaiaizh

|
Ed e-geos
AN AS|F TELESPAZICD COMPANY
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http://www.cittametropolitana.mi.it/DeCiMetro/DBT/index.html

STEP 4: first ingredient Land
Thermal Anomaly - Milano
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STEP 4: second ingredient Vulnerability
Index — Sensible population
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STEP 4: the result
Risk Index - Milano
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STEP 4: the result
Risk Index - Citta Metropolitana di Milano

B oA mermoroumans o miLano
g e b e

o-mn—n-&nmm
Cana Mgtropolitana & Méano
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APPs-EO — framework for requesting services
based on remote sensing

Ciniselio Baisamo

BALVAND

BUCCHIANICO

CAMPODIMELE % ,
Cusano Milanino

COLOGNO MONZESE
et

gy
MONZA Zormano. i

SESTO SAN GICVANNI
Heat Waves

Mappa
|

Status !
\:
Caroy th

~ Vvimodrone

Example of the Service Platform screen available from the e-GEOS website for the provision of
Urban Heat Island Maps and Vulnerability Map
S 5
LRBLE;

KR gm.&f "é,

AN AS]S TELESFAZID COMPANY
~ivoe = mivbvowvte ot svrbiemorie
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APPs-EO — framework for requesting services
based on remote sensing

. Service AQIL: SESTO SAN GIOVANNI
AJELLI
AUANOD
Isole di Calore ODOSMMBJLE
BALVANG
Zaomizzariane det territono m aree N ool durante [onda di calom, e tsmpeasture notturne s mantengaona «lavate riopetio alls penfena (anamaha tecrmoca nulla) por un certo r i grarni yeoutia. B g Abde estrarre da
BUCCHIANIKICD auesty Mappa und prima onaliz di Aschio in termint Sociologics basata ot Satl ISTAT (2031} Lo mappa rappresenta FAnomala Termica Nottuma del suolo YC) tra centro Reofs Urbana 3 calore) e penfend (anomalia termica
Nulla). La mappa s ottient vlii2zando dast termicl NoTlumi acQusil Ner periadi di onde e colore eftwe nelia fascia oraria G100 - 03:00. 1 dati vengond acquisn dal sateilite ACUA ¢ 10m di fisoluzione ¢ sono riportat atls
CAMPODIMELE risoluzions naminale di 30m tramite immagini teomichy netturne acquicte del watetite LANDSAT-8. Le mappe dugli mdec di nachio sono refative alla d ith o pol Lrile Al vao {bambing di st inferioos w10
anne e adutti dr e5d supenore a1 70 aani)
COLOGND MONZESE
MONZA Area dinteresse @ oisronBlE
SESTO SAN GIOVANNI

Huat Wavws

Bappu Mopsa dellindice o rischio & ovisronBiE
Stutus
Mapps delr indics di volrevabilith @ oisronerE
Muappa delle aromalie de temperaturs superficeale (°C) ° DISPONIBILE

Example of the Service Platform screen available from the e-GEOS website for the provision of
Urban Heat Island Maps and Vulnerability Map

NI

e-geos |4 E&E}?
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LIFE METRO ADAPT:
www.facebook.com/lifemetroadapt/

O LIFE METRO ADAPT: @lifemetroadapt

LIFE METRO ADAPT: http://www.lifemetroadapt.eu/en/newsletter/
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Enhancing climate change adaptation strategies
and measures in the Metropolitan City of Milan

Thank you
Pierluigi Adami
Achille  Ciappa
Nicola  Corsini
Elena Francioni
Maria Lucia Magliozzi
Monica Palandri
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URBAN HEAT VULNERABILITY ASSESSMENT: APPLICATIONS FOR
SMART MOBILITY AND SMART BORDER

Sagnik Bhattacharjee | Chief Technology Officer | bhattacharjee@urban-
comfort.eu
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Who arewe?
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Climate-KIC is supported by the
EIT, a body of the European Union

WORLD ALLIANCE 2 SOLARIMPULSE
for EFFICIENT SOLUTIONS FOUNDATION




Urban Microclimate

Urban Heat Vulnerability
Mapping &Assessment

Simulations
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Urban Heat VulnerabilityAssessment

Identifying critical hotspots

EXPOSURE Surface Temperatures (During Summer / Heat Day)

. 1:High 1:High
1:High Exposure Adaptive
Sensitivity (540 °C) Capacity

H SENSITIVITY . Heat Vulnerable Population (Very Young & Very Old)

-

s\

ADAPTIVE CAPACITY ] .
w7 Adaptation to Extreme Heat (Greenery & Water Bodies)

0 :Low 0:Low 0:Low
Sensitivity EXxposure Adaptive
(<25°C) capacity



Identifying critical hotspots

. 1:High 1:High
L:High  Exposure Adaptive
Sensitivity (>40 °C) Capacity

0 :Low 0:lLow O:Low
Sensitivity Exposure Adaptive
(<25 °C) capacity



Urban Heat VulnerabilityAssessment

Identifying critical hotspots
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Identifying critical hotspots

1 CLIMATE
ACTION

exnae i i Coole StraBen und S A
ECOTEN's Vulnerability Map can be used
to highlight areas where people are most

b))/
vulnerable to heat, and it can inform -
GOODHEALTH

governement’s plans to protect people’s N . " J  AND WELL-BEING
health more effectively. The European Commission’s

science and knowledge service

European |
Commission

JOINT RESEARCH CENTER, EUROPEAN'S COMMISSION )
Joint Research Centre
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Smart Mobility in Prague, Czech Republic




Smart Mobility in Prague, Czech Republic
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FREQUENCY of USAGE of OVERHEATING in CITIES
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Heat Vulnerability
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Smart Mobility in Prague, Czech Republic

Heat Mitigation Strategies
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Smart Border in El Paso & Ciudad Juarez
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Density of Heat Vulnerable Areas and Building Roof

L
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Smart Border in El Paso & Ciudad Juarez

Urban Heat Vulnerability along 5 Miles of the International

Human Settlement Area (5 miles along the international border) ‘ Heat Vulnerable Area (5 miles along the international border)
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Contact & References

Video o
Presentatio Official
n (2:55M) Websit

e

Get intouch!

Jiri Tencar | CEO|
tencar@urban-comfort.eu

Sagnik Bhattacharjee| CTO |

El aso
bhattacharjee@urban- Ciudad Juarez

comfort.eu
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The LIFE DERRIS project — Public-private partnership to increase
SMEs’ resilience to climate change

LIFE ASTI 2nd European Workshop
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the European Community
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Why DERRIS ?

The problem

> Theresponse

Italy is one of the European countriesmost vulnerable to
climate change.

The greater number of weather events we are witnessing with
increasing frequency have particularly significant effects on small
and medium-sized enterprises (SMESs).

2 MAJOR GAPS TO FILL:

=>1n Italy, SMEs do not have adequate tools for assessing and
managing these phenomena.

=>Italy is one of the countries where the impact of extreme weather
events on their businesses is most underestimated by companies.

DERRIS is the first European project that combines public administration (PA),
businesses, and insurers to reduce risks caused by exceptional climatic events.

The project objectives were to:

= Test and implement innovative forms of public-private partnerships
between insurers, PA and businesses to augment the resilience of local
communities

= Promote greater risk culture, by transferring knowledge from the insurance
sector to the PAand SMEs

= Make adequate climate risk prevention and management
tools available to the SMEs

= Study innovative financial instruments that can mobilize capital dedicated to
reducingrisks

%
S

iy E R R | f | Il clima cambia
:\c-)' Riduciamo i rischi

With the contribution of the LIFE financial instrument of
the European Community

LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14
CCA/IT/000650
info@derris.eu - www.derris.eu
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LIFE DERRIS: Partnership

The LIFE DERRIS (Disaster Risk Reduction Insurance) project, led by Unipol Group
together with the partners ANCI, CINEAS, City of Turin, Coordinamento Agende
21 Locali Italiane and Unipolsai, developed between September 2015 and September 2018.

UniPOI UnipolSai %(In"n\' DI TORINO EINEAS ’ COORDINAMENTO

GRUPPO ASSICURAZION! LN MO QA.‘(I " LOCALI ITALIANE

LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14

%ﬁ E R R I S | Il clima cambia - W ith the contribution of the LIFE financial instrument of CCA/IT/000650
ﬁ:@' Riduciamo i rischi the European Community info@derris.eu - www.derris.eu
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Public-private partnership

The DERRIS project tested and implemented innovative forms of local
partnerships between the public administration, insurers and enterprises with the
aim of increasing the resilience of local communities.

Derns enhanced the
cllaboration between
different players:

= Networks and institutional
representations of the PA

. Lo . o LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14
I R R I f | Il clima cambia - With the contribution of the LIFE financial instrument of CCA/IT/000650
Riduciamo i rischi the European Community info@derris.eu - www.derris.eu
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DERRIS model

Support SMEs to: DERRIS TOOLS &\?’
Know and assess risks = CRAM TOOL DERRIS

TRAININGAND
WEBTRAINING

Manage risks and emergencies
Being ready

Manage residual risk to react quickly

The market doesn't wait!

If a company lacks the tools required to react to harmful events
and quickly restare full operations, it will lose orders and
customers, and will have a hard time recovering its lost markeat
share

("’ INCREASE BUSINESS RESILIENCE

In crisis situations,
reaction time

is a decisive
success factor!

To be able to effectively react to a harmful event and return
to prior conditions as rapidiy as possible, every company
should first define and then implement 2 Business Continuity
Management plan.

LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14
CCA/IT/000650
info@derris.eu - www.derris.eu

With the contribution of the LIFE financial instrument of
the European Community

%i‘.“ E R R I S | Il clima cambia
ﬁ_&" Riduciamo i rischi
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The CRAM tool - Objectives

The CRAM tool

Do you want to understand
which perils your company

is exposed to and what you

can do to make it more resilient,
safe and prepared?

The Derris CRAM tool was desygned precsely for this
purpose: it is an anling toal that allows you o smmediataly
analyse the nsks your company 1s exposed to and salect the
measuras you can take for your business

On the basis of your company’'s posshioreng and the nsks
to which it s exposed, the tool will suggest some achon
to be taken to maka it lass vueinerable to climatic events A
the end, you can check your resifience idex and bwils your
own Adaptation Plan this is 2 document that surmmanses
everything there is 1o do, who s responsible for it ang whan
to intervene

We can respond to chmate change by talkong mitgston
measures to recduce greenhouse gas emissions (renewables
enargy. energy efficiency. transport, better scrap and waste
management) as well as with adaptation policies to
increase community resilience.

These interventions require significant effort

and large investments, and are possibie only

if all sectors of society cooperate:

governments, local authorities, citizens and businesses.

/ J / J

7 Climate perils

Derris analysed 7 of the main climate perils that strike or could strike a
significant number of businesses in various areas of ltaly.

Flood Lightning Rain Hail Landslides Wind

These climate events are those that DERRIS invites businesses to consider, regardless of whether they have been impacted

by one of them. Indeed, the project’s objective is to help SMEs become more aware of the risks to which they are exposed, so
they can decide which initiatives to take. For each of these perils, Derris has developed a map, to provide each business with an
indication of the hazard level of its specific geographical area in terms of the likelihood as well as the intensity of any events.

I

-

ZYERRIS | izt
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. Lo . o LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14
- With the contribution of .the LIFE financial instrument of CCA/IT/000650
the European Community info@derris.eu - www.derris.eu
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DERRIS in Italy

TURIN (PILOT)

30 SMEs involved in the pilot experiment

v
v
ITALY

14 cities replicated the experiment

By the end of 2019: over 6.000 users of the
CRAM tool (8.000 sessions); around 200 action
plans for adapting to climate change had been
drawn up, containing over 4,000 climate-related
risk prevention and management measures

Zas . o X o LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14
%?“\!" E R R I S Il clima cambia - With the contribution of_the LIFE financial instrument of CCA/IT/000650
;|/e Riduciamo i rischi the European Community info@derris.eu - www.derris.eu
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DERRIS PROJECT — Lessons learnt

« Difficulty in systematising existing data and knowledge to make them usable by other actors (PA, businesses) and
need to encourage greater exchanges between the various actors (research, PAand insurance);

* Necessity to activate a widespread model of engagement on local territories of a wide range of actors (public
administration, trade organisations, Chambers of Commerce, agencies...) to face the very low level of awareness on
the impacts of climatechange;

« Difficulty in reconciling public and private planning for resilience: conflicting planned
interventions and unaligned timing (short-medium vs long-term);

« Difficulty measuring the costs and benefits of resilience interventions (in terms, for example, of impacts on
business competitiveness);

« The DERRIS project analysed the possible financial instruments available to local

entities to adapt to climate change while assessing their expediency and critical na
the Italian context, and conducted an in-depth study of possible incentive schemes
(including tax incentives) that can create incentives for SMEs to implement intervent
reduce climate risks and increase their resilience.

LIFE DERRIS - DisastEr Risk Reduction InSurance LIFE14

%ﬁ' E R R I S I Il clima cambia n With the contribution of the LIFE financial instrument of CCA/IT/000650
;|/e Riduciamo i rischi the European Community info@derris.eu - www.derris.eu
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SHADED URBAN CORRIDORS
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MERTOLA CPORTUGALD

CREATION OF SHADEDD AREAS
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Coastal urban development - Motivation

Water element in coastal cities (bay, lake, river, brook, etc.) constitutes the heart
of the city

Cities promote urban development policies to
e Foster economic development in the coastal area
e Alleviate water-related environmental stresses from floods, erosion, etc.

However, the surrounding ecosystem is disturbed in terms of environmental
impact and social cohesion

Modern waterfront cities need policies that
e Drive urban development in the coastal area

e Balance effectively between economic growth, environmental protection &
social cohesion

Policy making is still largely based on intuition
* Need for advanced data integration, analysis and visualization tools
e Leading to evidence-driven decision-making mechanisms

: g = 2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy”

rum e Eurcpean Commission
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CUTLER in a nutshell

* Assists policy makers in urban
development policies for coastal cities

Coastal cities

* Exploits datasets and big data
technologies

CUTLER

* Models the complex decision making Big data
processes

Environment Society

» Resiliency lens to balance between
e Economic growth
e Environmental protection
e Citizen well-being

2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy”

Resiliency

Cloud

Economy

307



CUTLER - Conceptual Approach

CORK COUNTY DEVELOPMENT PLAN
CAMDEN FORT MEAGHER, CORK COUNTY

REC

REATION & PARK AREA STORM WATER PLAN DEVELOPMENT
DUDEN BROOK, ANTALYA

CITY OF ANTWERP

ECONOMIC & URBAN DEVELOPMENT
THERMAIKOS BAY, THESSALONIKI

FLOOD RISK MANAGEMENT
CITY OF VICENZA

EVALUATE

STATISTICAL
INFORMATION

EVIDENCE BASED DECISION

MAKING COMBINING SEN
FORESIGHT INTELLIGENCE -
WITH PUBLIC PARTICIPATION

MONITOR

SENSOR
READINGS
BIG DATA ANALYTICS
HYBRID CLOUD INFRASTRUCTURE
ADVISE
CONTRIBUTED
ECONOMIC
ACTIVITY
SOCIAL
CONSEQUENCES
= 2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy” 308
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ITLER
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Lessons Learned

* Face the challenges of digital transformation of the public sector
» Big data analysis requires understanding and cooperation between policy makers and data experts
o Data visualisation: a graph is worth a thousand words

* Innovative actions to be taken up by governments in Europe
o [Exploit social media and online discussion platforms to sense the society
o Develop a generic framework to assess policy impact in waterfront cities in a standardized way
e The introduction of ICT in public administration necessitates Business Process Management logic

. C?glllenges and opportunities that public administration and citizens are facing regarding the use
of data

o Data exist but are not always accessible
o legal issues hinder data collection & processing
o Not just big data. First of all, useful data

2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy” 310
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Key enablers/strategies for digital public services

» Data access and clearance
o Negotiate and collaborate with data providers
» Review of requlatory frameworks and create legal taxonomies

* Capacity building in data-driven analysis
o Interdisciplinary team of experts
o [xtensive communication and collaboration is required to jointly design the system.

* Visualization
e Comparison of different data over time and space
e Interactive analytics
o Tell a story

2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy” 311
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Policy recommendations on data

* Ensure that governments reap the opportunities of data?
e Offer regulatory frameworks so that can be cleared

* Encourage governments to use data in decision-making

o En]‘grce in procurements that suggestions/decisions should rely on data-derived
evidence

* Encourage the reuse of data by governments?
e Allow building a business model around the use of open data

* Ensuring that data helps providing user-centric digital public services
and engage citizens?

o Exploit social media and online discussion platforms to sense the society

2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy” 312




Thank you!
Questions?

CUTLER
Spiros Nikolopoulos
(Researcher Grade C’)
nikolopo@iti.gr
CERTH - ITI
; ~ 2nd European Workshop - “Urban Heat Island and Heat Resilience: Networking for Future Strategy”
é . 313
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37 Tzveta

38 Spiros
39Zornitsa
40loanna
41Theodoros

42 Eleni
43Voula
44 3TEN

Surname
Parliari
Patelida
Casasanta
Argentini
Petenko
Conidi

Cattaneo
MNapAudpng
KEPAMAPOX
Kontos

Barbara

Heidenreich
Melas
Papadaki
Moral

Bhattacharjee
Gadzhev
Ivanov

Mircea

Chervenkov
Ganev
AMANATIDIS
Poupkou
Pahoula
Dimitrova
Breyton
Sotiropoulos
Symeonidis
Papastergios
ATAZ
KELESSIS
Zournatzidou
ZIOGA
DiSomma
Balntoumis

Cecilia

Georgieva
Nikolopoulos
Spasova
Tsalakanidou
Vakkas

Karali
Tzoumaka

WappormovAou

Institution

Aristotle University of Thessaloniki
Sympraxis Team

CNR-ISAC

CNR-ISAC

CNR-ISAC

CNR-ISAC

Vatican Museum

#

MYEPAGE

Aristotle University of Thessaloniki

Chair of Meteorology, TU Dresden, Germany
TU Dresden, Chair of Meteorology

Aristotle University of Thessaloniki
GEOSPATIAL ENABLING TECHNOLOGIES
CTCON

ECOTEN Urban Comfort
NIGGG-BAS

NIGGG-BAS

ENEA

National Institute of Meteorology and Hydrology, Bulgaria

National institute of geophysics, geodesy and geography, Bulgarian Academy of Sciences
European Parliament, Policy Department for Economic, Scientificand Quality of Life Policies
Academy of Athens

GET ltd

Sofia University "St. Kliment Ohridski"

UnipolSai

Ministry of Environment and Energy (LIFE-IP AdaptInGR Project Manager)

GET

Municipality of Thessaloniki

MURCIA REGION DEVELOPMENT AGENCY

MUNICIPALITY OF THESSALONIKI

Municipality of Thessaloniki

MUNICIPALITY OF THESSALONIKI

CNR-ISAC

Municipality of Thessaloniki

University of Rome Tor Vergata
National Center of Public Health and Analyses

Centre for Research and Technology Hellas
National Center of Public Health and Analyses
Ministry of Environment and Energy
Geospatial Enabling Technologies Ltd

External Collaborator for the LIFE-IP AdaptInGR project (LIFE17 IPC/GR/000006), Hellenic Ministry of Environment &
Energy

Municipality of Thessaloniki
ARpog Oecoalovikng

e-mail adress
daparliari@gmail.com
spatelida@gmail.com
g.casasanta@isac.cnr.it
s.argentini@isac.cnr.it
i.petenko@isac.cnr.it

a.conidi@isac.cnr.it

lisa.cattaneo82 @gmail.com
dparliaris@gmail.com
info@myepage.gr
serkontos@gmail.com

barbara.koestner@tu-dresden.de

majana.heidenreich@tu-dresden.de

melas@auth.gr
gpapadaki@getmap.gr

fmoral@ctcon-rm.com

bhattacharjee@urban-comfort.eu
ggadjev@geophys.bas.bg
vivanov@geophys.bas.bg

mihaela.mircea@enea.it

hristo.tchervenkov@meteo.bg
kganev@geophys.bas.bg

georgios.amanatidis@ep.europa.eu

poupkou@auth.gr
mpahoula@getmap.gr
r.dimitrova@phys.uni-sofia.bg
marjorie.breyton@unipolsai.it
a.sotiropoulos@prv.ypeka.gr
psymeonidis@getmap.gr
g.papastergios@thessaloniki.gr
rafael.ataz@info.carm.es
kelesis@envdimosthes.gr
c.zournatzidou@thessaloniki.gr
e.zioga@thessaloniki.gr
andreadisomma@libero.it
i.baldoumis@thessaloniki.gr

ancepos@gmail.com

tzv.georgieva@ncpha.gvoernment.bg

nikolopo@iti.gr
Z.Spassova@ncpha.government.bg
i.tsalakanidou@prv.ypeka.gr
tvakkas@getmap.gr

ekarali8@gmail.com
tzoumaka@envdimosthes.gr

stellapsar@gmail.com

45 Efthimia Androutsou Municipality of Thessaloniki
46 Polixeni Tsimenidou Mun. of Thesssaloniki
47 ANNA TSAKNIA Municipality of Thessaloniki
48 Simos Misirloglou Municipality of Thessaloniki
49 Foteini Vagena GIS unit of the Municpality of Thessaloniki
50 loanna Tsikoti Municipality of Thessaloniki
51K Andr ilou Municipality of Th
52 Despina Maritsa Municipality of Thessaloniki
53 Effie Seira Municipality of Thesaaloniki
sbperainn T — Climate, Atmosphere and Water Research Institute at Bulgarian Academy of Sciences (CAWRI-BAS))
55 Kaloyan Ivanov Climate, Atmosphere and Water Research Institute - Bulgarian Academy of Sciences
56 Damyan ER Climate, Atmosphere and Water Research Institute - Bulgarian Academy of Sciences (CAWRI-BAS)
57 Alexandros Tetoulas Municipality of Thessaloniki
58 Athina Chontolidou Municipality of Thessaloniki
59 Francesca de'Donato Department of Epidmeiology Lazio Regional Health Service
60 Panos Hadjinicolaou The Cyprus Institute
61 Katiana Constantinidou The Cyprus Institute
62 Georgia Lazoglou The Cyprus Institute
63 Pantelis Kiriakidis The Cyprus Institute
64 George Zittis Climate and Atmosphere Research Center, The Cyprus Institute
65 Gabriele Serafini Meteo Lazio
66 Gianmarco Guglielmo Meteo Lazio
67 davide Verdicchio nessuna
68 Gianmarco Scozza Meteo Lazio
69 Andreas Kazantzidis University of Patras
70 Manuela De Sario Department of Epidemiology Lazio Regional Health Service - ASL Roma 1
71 Gabriele Carletti meteo lazio
72 Eleftheria Michailidou Public Servant
73 Antonio Donateo ISAC-CNR
74 Marco Possega University of Bologna
75 Lisa Bauleo Department of Epidemiology, Lazio Regional Health Service
76 Maria Panagiotopoulou National Technical University of Athens
77 Evayyelog Anpomnoulog EYAE-TNE
78 MARIA AIVATOGLOU MUNICIPALITY OF THESSALONIKI
79 Sophia Karkaletsi Municipality of Thessaloniki

Ludovica
80 Giordano Giordano ENEA

ISAC-CNR Institute of Atmospheric Science and Climate National Research Council Area della Ricerca Roma

81 Francesca Costabile Tor Vergata Via Fosso del Cavaliere, 100 1-00133 Roma
82 Monica Campanelli ISAC-CNR
83 michele zinzi ENEA
84 Francesca Bassani Politecnico di Torino
85 Eleftheria Chalvatzaki Technical University of Crete
86 Matteo Renzi DEP Lazio
87 Sofia Eirini Chatoutsidou Technical University of Crete
88 Eleftheria Katsivela Hellenic Mediterranean University, Department of Electronic Engineering

e.androutsou@thessaloniki.gr
ptsimeni@gmail.com
a.tsaknia@thessaloniki.gr
s.misirloglou@thessaloniki.gr
f.vagena@thassaloniki.gr
i.tsikoti@thessaloniki.gr
k.andreopoulou@thessaloniki.gr
d.maritsa@thessaloniki.gr

efiseira@gmail.com

ekbatch@cawri.bas.bg

kaloyan.cim@gmail.com

barantiev@gmail.com
a.tetoulas@gmail.com
a.chontolidou@thessaloniki.gr
f.dedonato@deplazio.it
p.hadjinicolaou@cyi.ac.cy
k.constantinidou@cyi.ac.cy
g.lazoglou@cyi.ac.cy
p.kiriakidis@cyi.ac.cy
g.zittis@cyi.ac.cy

gabriele.serafini@meteoregionelazio.it

gugianmarco@gmail.com
davideverdicchio1992 @gmail.com
gmarco.scozza@gmail.com
akaza@upatras.gr
m.desario@deplazio.it
gabrielecarletti@hotmail.it
elmichailidou@gmail.com
a.donateo@isac.cnr.it
marco.possega2@unibo.it
|.bauleo@deplazio.it
mapanagiot@yahoo.gr
edimop@madc.gr
aivatoglou@thessaloniki.gr

s.karkaletsi@thessaloniki.gr

ludovica.giordano@enea.it

f.costabile@isac.cnr.it
campanellimonica@gmail.com
michele.zinzi@enea.it
francesca.bassani@polito.it
echalvatzaki@isc.tuc.gr
m.renzi@deplazio.it
sochatoutsidou@isc.tuc.gr

katsivela@hmu.gr



89 ZACHARIAS

90 Mihalis

91 Persefoni

92 Michail

93 Roberta

94 Elpida

95 Francesco

96 Georgia

97 Evgenia

98 Elena

99 Charoula
100 Konstantinos
101 Sofia
102 Alessandro

103 Chrysovalantis

104 Marios
Kalliopi

105 Artemis

106 Thodoros

107 Prodromos

108 Dimitris

KQNZTANTINO

1093
110Kostas
111 loannis
112 Melina
113 Alexander
114 Andreas
115 MARIA
lliana
116 Paraskevi
117 Anna
118 Stavros
119 Alexandros
120 Aristeidis
121 Lefteris
122 Anastasia
123 Alexander
124 APOSTOLOS
125 Stavros

SARTZETAKIS
Lazaridis
Diamanti
Koupkas
Paranunzio
Kelesi

Cairo

Kelesi
Tsanaktsidou
Francioni
Meleti
Michailidis
Papadogiannaki

Ciarravano

Sarakis

Mermigkas

Voudouri
Glytsos
Zanis
Akritidis

FOYTIKAZ
Gioutikas
Kioutsioukis
karypidou
Deliyannis
Pseftogkas
CHRISTOU

Economou
Tzyrkalli
Cheristanidis
Kopsidis
Georgoulias
Melas
Angelou

Los

Dailakis
Solomos

MUNICIPALITY OF THESSALONIKI
Technical University of Crete
Municipality of thessaloniki
Municipality of Thessaloniki

CNR ISAC

Aristotle University of Thessaloniki
CNR

Aristotle University of Thessaloniki
CERTH

e-geos SPA
Aristotle University of Thessaloniki

Aristotle University of Thessaloniki
Aristotle University of Thesssaloniki

CNR-ISAC

Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki

Physics Auth

AUTH
School of Environmental Engineering, Technical University of Crete
Aristotle University of Thessaloniki

Aristotle University of Thessaloniki
ANTIMEPIQEPEIAPXHZ ANAMTY=ZHZ KAI MEPIBAAAONTOZ

Region of Central Macedonia
University of Patras

KM ARCHITECTS

Sympraxis Team

Aristotle University of Thessaloniki

cyl

Vienna University of Economics and Business

The Cyprus Institute

Aristotle University of Thessaloniki

Omilia Ltd.

Aristotle University of Thessaloniki

TEDRA Environmental Services

University of Patras

IHS (Erasmus University Rotterdam, The Netherlands)
Civil engineer

Academy of Athens

Z.SARTZETAKIS@THESSALONIKI.GR

lazaridi@mred.tuc.gr
pdiamanti2000@gmail.com
m.koupkas@thessaloniki.gr
r.paranunzio@isac.cnr.it
elpikelessi@gmail.com
f.cairo@isac.cnr.it
kelgeorgette@gmail.com
jtsanaktsidou@gmail.com
elena.francioni@e-geos.it
meleti@auth.gr
komichai@physics.auth.gr
spapadog@physics.auth.gr

alessandro.ciarravano@cnr.it

sarakisval@gmail.com

mmermigk@outlook.com.gr

kavoudou@physics.auth.gr

thodoros.glytsos@enveng.tuc.gr

zanis@geo.auth.gr

dakritid@geo.auth.gr

K.Gioutikas@pkm.gov.gr
kostas.gioutikas@gmail.com
kioutio@upatras.gr

meleniad@gmail.com

alexander.deliyannis@sympraxis.eu

anpsefto@auth.gr

m.christou@cyi.ac.cy

economou.ip@gmail.com
a.tzyrkalli@cyi.ac.cy
stavrcher@auth.gr
a.kopsidis@gmail.com
ageor@auth.gr
lefmelas88@gmail.com
anastaggelou96@gmail.com
los@ihs.nl

dapostolos4@gmail.com

ssolomos@academyofathens.gr

126 Effrosyni Giama

127 Stavros Keppas

128 Athanasios Ntoumos
129Elena Mammi Galani
130Elias Grinias
131SOFIA ALEXANDRIDOU
132George Ntanis

133 KONSTANTINOSSARMOURLIS

134 ANGELIKI PHILIPPOU
135 Xprjotog Zappag
136Charalampos  Papadopoulos
137 Dimitris Balis
138Simeon Taskaris
139Kellie Koligiorga
140Nikos Psimmenos
141 Federica Asta

142GUILLERMO ~ MORAL MORENO

143 Daniela Quintero
144Rita Cesari
145Konstantinos  Vylliotis
146 Matteo Scortichini
147 Fiammetta Noccioli
148Tatiana Danilchyk
149 Georgia Alexandri
150Maria Goniadi
151 Dimitrios Banousis
152Manon Corneille

153 Athanasios Natsis

154Konstantina  Tolia

155 Vassilis Akylas
156Vagia Dagkli
157Thanos Karavoulias
158Elisavet Eleftheriadou
159 Panagiota Petsi

160 Anthoula Karanasioou
161Alexandra Moschona
162 Marianna Papaglastra
163 Elias Demian

164 Miltiadis Seferlis

165 Marek Prochazka
166 federica tommasi
167 Katerina Garane

168 MariLiza Koukouli
169 Junyi Hua
170Alkiviadis Bais
171Kleareti Tourpali
172 Manon Corneille

173 Theocharis Koufakis

Aristoteles University of Thessaloniki
Aristotle University of Thessaloniki
The Cyprus Instutute

TUC

Municipality of Kavala

RESEACH COMMITTEE AUTH, HEAD of the PROJECT MONITORING DEPARTMENT

Municipality of Igoumenitsa

RESEARCH COMMITTEE - PROJECT MONITORING DEPARTMENT

RESEARCH COMMITTEE - PROJECT MONITORING DEPARTMENT

EMY / IMKM

Municipality of Kavala

Aristotle University of Thessaloniki
Geospatial Enabling Technologies Ltd

Green Fund
Green Fund -Prasino Tameio

Department of Epidemiology

Metaenlace
indipendente
ISACCNR
University of Patras
DEPLAZIO

Department of epidemiology -Lazio Regional health service

Ecoten Urban Comfort

Aristotle University of Thessaloniki

NKUA

Green Fund

ECOTEN urban comfort

AUTH

Aristotle University of Thessaloniki
Municipality of Thessaloniki

Department of Meteorology, Macedonia airport
University of Patras

Unicorns S.A.

CERTH

CERTH

CERTH

just-pm

NEEMO

Greek Biotope Wetland Centre
self-employed

ISs

Aristotle University of Thessaloniki, Greece
Laboratory of Atmospheric Physics, AUTH
The University of Hong Kong

Aristotle University of Thessaloniki
Aristotle University of Thessaloniki
ECOTEN urban comfort

Aristotle University of Thessaloniki

+astl

fgiama@auth.gr

skeppas@auth.gr
tntoumos@gmail.com
elena_mammigalani@hotmail.com
hgrinias@kavala.gov.gr
sofia@rc.auth.gr
gntanis@gmail.com

konsarm@rc.auth.gr
aphilippou@auth.gr
christossarras@hotmail.com
hpapas@kavala.gov.gr
balis@auth.gr
staskaris@getmap.gr
kkoligiorga@prasinotameio.gr

npsimmenos@prasinotameio.gr

f.asta@deplazio.it

guillermo.moral.moreno@gmail.com
dandrea.quinterog@gmail.com
r.cesari@isac.cnr.it
k.v2008@hotmail.com
m.scortichini@deplazio.it
f.noccioli@deplazio.it
danilchyk@ecoten.cz
alexang@auth.gr
mgoniadi92@hotmail.com
dbanousis@prasinotameio.gr
corneille@urban-comfort.eu
natsisthanasis@gmail.com
toliak@auth.gr
v.akylas@thessaloniki.gr
vdagkli@hotmail.com
thanos.kara88@hotmail.com
elisavet22 @hotmail.com
petsipan88@gmail.com
akaranasiou@certh.gr
alexmoschona@gmail.com
marianna@just-pm.eu
elias.demian@neemo.eu
seferlis@ekby.gr
prochazka8@gmail.com
federica.tommasi@iss.it
agarane@auth.gr
mariliza@auth.gr
hjyraul@gmail.com
abais@auth.gr
tourpali@auth.gr
manon.corneille22 @gmail.com
thkoyfak@hotmail.com




