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OepHIKO TIEPLBAAAOV
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T elval Kat TL Kavel pua moAn;
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Tu elval Kal TL KAVEL pLa ToAN;

Kansas City, MO

Urban heat islands form when a built environment
absorbs and reflects heat. Parts of a city that have fewer
green spaces and more built features tend to be
significantly warmer than the surrounding area.

Heat from sunlight is reflected from and
absorbed by buildings and roads.
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Heat from industrial processes
and vehicles warms the air.
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Moisture in soil and vegetation Fewer trees and less exposed soil mean Urban green spaces provide
evaporates and cools the air. less shade and evaporation. shade and sources of moisture.
RURAL COMMERCIAL URBAN GREEN SPACE

Auvéavel tn BeppuLkn Katarovnon emBapuvel
owpatikn, PUXLKN byela Kat HELWVEL TNV

’ |
mapaywyltkotnta cooler ho:tter
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TukaveLn K)\;pattKr'] aAAayn otnv mMePLOXN HAC;
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Auéavel tn Bepuokpaaoia Kat avéavel kat tnv
mBavotnTa emelcodiwy BPoxNg HEYAANG
gvraonc.
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[Mocoug adopa 0 CUVOIVAGHOC ACTIKOU KALMATOC Ka
KAlpatikng aAAayng; Moo eival to anoteAseopa avtou Tou

r 14 14 14 14
[ ]
O'UVEUG.O'MOU > - Auénon ouxvotntag Kal evtaong BEpULKOU OTPEC.
- Auénon ouxvotntag Katl evtaong TANUHUPLKWYV
PALVOUEVWV.
Heatwaves
Global urban and rural population worldwide from 1990 to 2023 (in billions) Countr Loss 2023 Total Loss 1980-2023 Loss per
y (million €) (million €) Capita (€)
4.8 Italy 15,741 2 133,934 3 2311 a
4 Slovenia 9,935 2 17,484 3 8,693 4

é 3333'5334 242 344 345 346 346 345 )

5 3f vy 32 320 332 3% 38 Spain 7,132 2 95,966 3 2,258 4

= 314 31
Greece 3,872 2 16,350 3 1,548 4
France 3,130 2 129,897 3 2,092 4
Germany 2,163 2 180,372 3 2,225 a

=8= Rural population == Urban population Floods
_ _ Total urban flood cost EU Costliest year for floods Flood losses in 2021
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Mowa slvaw n Beparmeia Kat yiati;

Auénon BAaotnong Kat akaAumtou edadoug

N\ OTO AOTLKO EPLBAAAOV.

; ;_“1;;"7 : - KatavaAwvel eloepxopevn aktivoBoAia (~
<& 15%) kat tnv Kavel pada (Ttou oklalel Kat
¥ VA S h, s dlamvéel).

B ' W | - 2Kladel (Hewwvel TNV EKBeoN TWV
? BepuaVTIKWY ETILPAVELWYV OTNV NALAKI)
s akTwvoBoAia).
- Aev umtiepBeppaiveral.
- Apooidel.

- AvtAeivepO armo peyaAvtepa AN kat to
dlartveel otnv atpoodatpa.
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Mwcg douAevel n BAaoTnonN;

Mnxaviepog Awadikaoia Tuntiko armtotéAeopa YPuéng
H kopn twv devipwy eptodidel tnv Meiwon Beppokpaciag
2Kiaon NALaKM aktivoBoAia va ¢tdaoel o Ktipla, | emipaveliwy 10-25 °C kal agpa
dpopoug kat teouc. 1-3 °C totuka.
Ta puta arteAeuBepwvouy vdpatpoug |Meiwon B6epuokpaciac agpa 1-
, , . o :
Efatpcodiamnyvon HEOW twy OTOUCITUL'JV. H SEO.'EUL?'I’] 5°C, 'ava7\ova HE 'E’I"|V
KatavaAwvel Beppotnta (AavBavouoa | Ttukvotnta tng BAaoctnong Kat
Beppotnta). N dltaBeopotnTa vepou.
YUnAétepo O cburs'uevec STtld)O:VSlSC avmv'aK?\ouv MKPOTEPN ATTOPPABAON
TEPLOCOTEPN NALOKE aKTIvOoBoAia o . .
Albedo ) , y BeppoTnTag KAl XapgnAotepn
(AvakAaotikotnta) OXEON HE OKOTEWA LAKA OTtwE Bepuavon etidpavelwyv
aocdaltoc. )
Mwkpotepn To €dadog kal n BAGoTnon Meilwon tng evtaong ng
arnodnkeuon armoBnkevouv Atlyotepn BepuotTnTa ano | acTiKnG BepuIkngvnoidag kata
Oeppotntag TA SOMPLKA UALKA TWV TTOAEWV. Tn dlapKeLa Tng vuxtag.
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How Trees Reduce
Urban Heat

Cooling Benefits Backed by Data

Transpiration
cools air

Shade
cools surfaces

\a

Tree cover
VS.
Temperature

il

Urban areas trap heat due
to concrete and asphalt



Mooco kaAutepaq;
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[Moco KaAutepaq;

Economic Benefit (Cooling-

Metric

Study / Location

Green Infrastructure Type

Cooling Effect

related)

Avoided labour productivity losses
during hot days

11 UK city regions

London, UK

European Union (scenario
study)

Generic urban tree planting

Rainbow Junction South
Africa

Multiple cities (green roofs)

Kochi, India (park study)

Urban green & blue infrastructure (parks,
gardens, woodland)

Urban green infrastructure
Large-scale urban greening
Urban trees near buildings
1,000 additional trees
Green roofs

339 urban trees

~0.64-0.89 °C urban cooling

Cooling during hot year (2015)

Reduced building cooling
demand

Up to 30 % reductionin AC
costs

Cooling of urban microclimate
Reduced heat gain

Reduced heat island effect

£24.55 million over 10 years

£13.97 million in one year

92 TWh energy saved per year (~€364
billion NPV)

Household electricity savings

156,000 kWh saved (~$3.82 million
annually)

15-45 % reduction in cooling energy

13,400 kWh electricity saved annually

Avoided heat-related productivity
loss

Reduced cooling energy demand
Reduced cooling demand
Reduced air-conditioning energy
Building-scale cooling cost savings

Building cooling demand reduction




TuOev IPEMEL va YIVEL;

 AU&non tngTukvotTnTag dopnong > EykAwRidel tn BeppoTnTa TTOL TTAPAYETAL.

 AU&non tou VYouCg TWV KTNPLWYV 2> Epttodidel Tn duvatotnta Puéng Tng TTOANG Kat
eKBETEL OOULKA UAIKA oTOV NALO.

 Au&non tou ocuvteAeoT KAALYNG TWV olkoTtedWYV > Auéavel Tnv eTiipavela TTou
TIPOKOAEL BEppavon Kal Ttapayel Beppotnta.

 AUENoN Twyv adlarnepactwy emidavelwy OTOV AKAAUTITO XWPO TWV OLKOTIEDWYV =
Auvéavel Tic eTiidaveleg TTOL TTapayouy Beppotnta.

icharalamp@aua.gr



TuUpETEL VA YIVEL;

 AUENON TOU TIPACLIVOU OTO ONUOOCLO XWEO (TtOL TtPOooHEPEL OKLA KAl KAAUTITEL
OOMLKA LAIKQA) 2 atrtoppoP A TN PIKPOUL PKOUC KUPATOC AKTIVOBOALA KAl HELWVEL TN
dlabeolpn aktwvoBoAia Ttou Ba tpokaAeoel BEppavon.

-AU&NON TOU LOWWTIKOU XWPOU HE TIPACLVO KAl YUHVO £0ad0C 1 TTOPpWOELG ETILPAVELEC.

e Meiwon dNUOTIKWY TEAWYV 000 AUEAVEL TO LOLWTIKO TIPACLVO.
2021 OMavdia, Kapmavia «21taoTte To TTAAKOOTPWTO.

O Z'I:('))(OQ eivat évaq: Meta&L nAlakng aktivoBoAiag kat doptkou LAIKOU va
tapepBarietal BAacTNON.

icharalamp@aua.gr



Tuvantapete padi oag;

H nAlakn aktivoBoAid tavw ota LAIKA TIPOKAAEL TNV EKTTOUTIN BEppOTNTAC.

H 1tOAN amo tn $uon tng £xeL TTOAAA UALKA TToL BonBouv tn Beppavon.

H BAAdotnon £ival To HOVO UALKO TIOU «TPWEL» TNV AKTIVOBOALA Kal OEV TNV KAVEL
BeppotnTta, aAAa TNV Kavel putikn pada.

O povog TpOToGg yia va hewwBel n Beppokpacia oe pyla toAn eivat va avénbein
BAdotnon Ttov tpoodEPEL oKLA o€ eTtiidaveLlEC TTOL Ba ekTtepPouy Beppotnta.

O KAlpATIopog PUXEL TTOPODLKA TOV KAELOTO XWPO TIPOCPEPOVTAC OTO EEWTEPLKO
TtePLBAANOV TNV BEPUOTNTA TOU ECWTEPLKOL XWPOU, padl e Tnv Beppotnta mou
Ttapayel N Aettovpyia touv. AnAadn Bepuaivel TEPLOCOTEPO TNV TTOAN.

‘Ooo kal av povwoou e Ta KTNpLla, n Beppotnta 6a tepacel peoca o€ avta.

Av ta tpoypappata eE0lkovopw deV cuVOLACTOUV PE TIPOYPAUUATA HELWONC TNG
Beppokpaoia tng toAng dev Ba £XoUV KAVEVA OUCLAOTIKO HOKPOXPOVLIO ATIOTEAECHAL.
H aotikn BAAotnon eivat eE0TTALOPOC OTTWC €ival oTto cuotnua bdpeuvong,
ATIOXETEVONC KAl TO 0OLKO OIKTUO.

icharalamp@aua.gr



Nnyeg

* https://www.euronews.com/my-europe/2025/08/20/why-brussels-doesnt-hate-air-conditioning-but-
europe-still-struggles-with-it

* https://www.rff.org/publications/explainers/urban-heat-islands-101/

* Air-conditioning anthropogenic heat in high-density residential areas: Spatial patterns and impacts,
Energy and Buildings, https://doi.org/10.1016/j.enbuild.2024.114406
https://www.meteo.gr/graphics/extreme/High-impact-weather-events-Societal-lImpacts.pdf

 Khan, H., 2022. On the climatic synergies at the local, regional, and global scales. The impact on the built
environment. https://doi.org/10.26190/unsworks/24459

 Dermosinoglou, A., Petropoulos, G.P., 2024. Exploring long term Impervious Surface Areas (ISA)
dynamics using Landsat imagery, Machine Learning and GEE: The case of Attica, Greece. Remote
Sensing Applications: Society and Environment 36, 101338. https://doi.org/10.1016/j.rsase.2024.101338

 Kotroni, V., Bezes, A., Dafis, S., Founda, D., Galanaki, E., Giannaros, C., Giannaros, T., Karagiannidis, A.,
Koletsis, I., Kyros, G., Lagouvardos, K., Papagiannaki, K., Papavasileiou, G., 2025. Long-Term Statistical
Analysis of Severe Weather and Climate Events in Greece. Atmosphere 16, 105.
https://doi.org/10.3390/atmos16010105

* Wong, N.H., Tan, C.L., Kolokotsa, D.D., Takebayashi, H., 2021. Greenery as a mitigation and adaptation
strategy to urban heat. Nat Rev Earth Environ 2, 166-181. https://doi.org/10.1038/s43017-020-00129-5

* Akbari, H., 2002. Shade trees reduce building energy use and CO2 emissions from power plants.
Environmental Pollution 116, Supplement 1, S119-5126. https://doi.org/10.1016/S0269-7491(01)00264-0
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