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Cooling Athens Naturally: How Nature-Based Solutions Are Transforming Urban
Resilience

by Alchemia-nova Greece

For centuries, water shaped Athens’ landscape and culture. The Kifissos and Ilissos rivers once
flowed openly through the city, while smaller streams such as Eridanos crossed what is now the
historic center. Effective water management was essential, both to regulate the local environment
and to ensure reliable public access to freshwater resources. Water access was supported by an
extensive network of springs, public fountains, and underground infrastructure such as aqueducts,
cisterns, wells, and drains (Stroszeck, 2021).

Figure 1: Map of Athens basin showing the river network, the built areas (a) and the municipality
administrative limits (b) (Diakakis, et al. 2016).

Today, much of Athens’ hydrological network lies hidden beneath the city (Figure 1). Yet, it continues
toinfluence flooding patterns, water availability, and the overall resilience of the urban environment.
Both Kifissos and Ilissos continue to flow underground as small streams during drying periods, but
can turn into strong torrents when heavy rain falls, often resulting in flooding. Only small sections of
Eridanos become visible in the historic center of Athens.


https://www.zotero.org/google-docs/?GJYz3g
https://www.zotero.org/google-docs/?l39spp
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How Athens Became a Climate Hotspot

Athens rapid urban expansion demanded extensive built infrastructure that dramatically altered its
relationship with water. The city grew into a largely grey landscape incorporating asphalt and
concrete (Figure 2). Phasing out vegetation and soil spaces, Athens deprived its capacity for natural
cooling and compromised the landscape’s ability to act as a “sponge” that absorbs rainwater.
Lacking vegetation and permeable ground, heat stress in the city is also amplified. When summer
heat waves strike Athens, the heat island effect intensifies, causing temperatures to rise up to 3.5 °C
above average (Founda & Santamouris, 2017). Satellite data (Figure 3) show that the city experiences
surface temperatures up to 10-12°C higher in dense, paved areas compared to nearby green spaces
(Sangam, 2025).

Figure 2: Athens -Green ESM 2016 Urban Green Areas and served areas (Pafi et al., 2016).

Parks, micro-forests, and green corridors act as ‘hubs’ and ‘links’ that help clean the air, improve
the local microclimate, and support biodiversity in the city. However, green spaces in Athens cover
only 0.4 km?, about 2.8-3% of the municipality’s area. This means that each resident has access to
just 2-2.5 m? of green space on average, far below the 9 m? per person recommended by the WHO
(Papageorgiou & Gemenetzi, 2018). During peak summer days, this uneven distribution favors high
temperatures, often exceeding 40°C, posing serious threats to public health.

Green areas with substantial vegetation remain significantly cooler. Parks and vegetated areas can
reduce surface temperatures by 4-6°C on average, providing noticeable cooling even during


https://www.zotero.org/google-docs/?GnWfYi
https://www.zotero.org/google-docs/?yaU8TB
https://www.zotero.org/google-docs/?EQakuc
https://www.zotero.org/google-docs/?EQakuc
https://www.zotero.org/google-docs/?EQakuc
https://www.zotero.org/google-docs/?jd03Ge
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heatwaves (Sangam, 2025). Rising temperatures, reduced rainfall, and prolonged droughts have
disrupted vegetation and local biodiversity, leaving many green spaces weakened or abandoned.
Athens’ reliance on traditional greening and underground drainage networks has reduced its
capacity to tackle the effects of climate change and its severe impacts.

Figure 3: Raw satellite image of Athens on the Left, with a Heat Stress Index Analysis on the right. (O=cool,
1==worst) (Sangam, 2025).

Transforming Conventional Parks into Cooling Havens

The Cooling Havens project goes beyond simply planting trees or rebuilding park gardens. It
proposes “a new kind of urbanism that thinks and acts beyond the traditional nature/culture divide”
(Council of Europe, 2021). Cooling Havens tackles the complete loss of surface water flows in
Athens through nature-based interventions working together to reduce heat stress, enhance urban
comfort, and improve residents’ quality of life. Six Cooling Points have been selected to demonstrate
how nature-based solutions (NBS) can support resilient landscape architecture practices in Athens
and promote long-term sustainability.

What are Nature-Based Solutions?

Nature-Based Solutions (NBS) are approaches inspired by nature that address urban challenges
while delivering environmental, social, and economic benefits. They are increasingly recognized
among the most effective strategies to address climate change, both in terms of climate change
adaptation and mitigation, and are considered to strengthen urban resilience through locally
adapted and resource-efficient interventions (European Commission, 2021).

Technically, NBS use wetlands, green roofs, urban forests, or rain gardens to restore water, reduce
heat, and support biodiversity simultaneously. Compared to conventional green infrastructure, they
can withstand, adapt to, and recover from shocks like climate disasters, while ensuring long-term


https://www.zotero.org/google-docs/?z5CUKj
https://www.zotero.org/google-docs/?6wjv7m
https://www.zotero.org/google-docs/?yP3f7K
https://coolinghavens.eu/en/urban-intervention-areas/
https://www.zotero.org/google-docs/?Npgj5P
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sustainability. They support not only water drainage, but also retention, infiltration, reuse, and
evapotranspiration, that is, the total amount of water transferred to the atmosphere from the soil
surface (evaporation) and through plants (transpiration), restoring basic processes of the natural
water cycle.

Shrubs & grasses

Figure 4. Rain garden example, adaptation made by the author.

Imagine rain gardens (Figure 4) that collect rainwater and filter it through layers of soil and plants;
bioswales that guide excess water through shallow, planted channels, where it can seep into the
ground rather than divert itinto drainage pipes; permeable pavements that enable rainwatertoreach
the soil and recharge it, and landscape design aquatic planting beds that can temporarily store
stormwater during heavy rainfall, easing pressure on drainage systems and preventing flooding.

Why NBS Matter for Cities Like Athens

Particularly in highly constrained environments like Athens, NBS offer the potential to deliver
multiple ecosystem services simultaneously. By mimicking natural processes, they can protect and
regenerate abandoned green spaces, enhance biodiversity, improve air and water quality, and
create more livable urban environments. Unlike traditional infrastructures, they are cost-effective,
with low-maintenance needs (European Commission, 2021). They depend on regular monitoring and
preventive maintenance. Routine inspections are important to allow early detection of issues such
as plant stress, sediment accumulation, erosion, or blockages.

The Role of Communities in Nature-Based Strategies

However, NBS success depends strongly on the local context, including environmental conditions,
urban form, community needs, and stewardship. Community engagement is essential, not only for
the co-design process and the impact evaluation of Nature-Based Solutions (NBS), but also to foster
awareness, community stewardship, and a sense of shared responsibility through collaborative and


https://www.zotero.org/google-docs/?PSxNEG
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co-productive approaches. The knowledge and experience of local stakeholders are necessary to
help identify relevant outcomes, understand community needs, and support data collection.

Addressing these challenges early helps prevent system failures and avoids the need for more
complex and costly interventions in the future. Achieving this, however, requires interdisciplinary
collaboration, long-term planning, and a shift away from conventional urban planning approaches.

Towards a Cooler, More Resilient Athens

Athens stands at a critical turning point. As climate pressures intensify, conventional urban
infrastructure and engineering solutions fail to reduce the risk of future disasters. Addressing heat,
water scarcity, and flooding requires more than isolated interventions. It calls for integration of
nature-based solutions into land-use planning for sustainable development and, overall, a systemic
shiftin how cities are designed and experienced.

By reconnecting urban environments with natural processes, nature-based solutions offer a
pathway forward to transform Athens into a more resilient, livable, and climate-adaptive city.

Through its pilot sites, the Cooling Havens project demonstrates how this transition can take shape
in practice, combining innovation, community engagement, and ecological design. These
interventions are not only about cooling spaces, but also about redefining the relationship between
people, nature, and the urban landscape.

In a city shaped by water for millennia, the future of Athens may once again depend on learning how
to live with it.
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Apooilovtag tnv ABRva Pucika: Mwg ot Avcelg Baclopéveg otn duon
Metaoxnpatiouv tnv Actiki AvBekTiKOTNTA

ano tnv Alchemia-nova Greece

Ma awveg, ta oTAPla KAl tTa pepata dtapopdwoav To ToTio Kal Tov TOATIoPO Tng ABrvag. Ot
motapoi Kndlodg kat INlcodg diEoxiav KATOTE avolyTtd tnv TOAN, EVW HLIKPOTEPA PEPATA, OTIWC O
Hpdavog, mepvoloav amno To cnUEPLVO LOTOPLKO TN KEVTIPO. H amtoteAeopatikn dtaxeiplon tou vepol
NTav KaBopLloTikn, TOCO yla TN PUBMLoN TOU TOTILKOU TIEPIBAAOVTOC OGO Kal yla Tn dlacddAlon tng
TpOoRacng Twy TOAITWY o€ YAUKO vepo. H mpocoBacn auth umootnplotav amno &va EKTETAPEVO
SikTuo TINYWV, dNUOCLWY KPNVWY KAl UTIOYELWY UTIOSOH WY, OTIWC Udpaywyeia, defapeveg, Ttnyadia
KOl aTtoXETEVTIKA cuotnpata (Stroszeck, 2021).

Ewkova 1: Xaptng tng Aekavng tng ABrjvag ou deixvel To dIKTUO ToU TtoTapou, TG SOUNHEVEG TIEPLOXEG (A) Kat
Ta dlolknTikd 6pLa tou drpou (B) (Diakakis, et al. 2016).


https://www.zotero.org/google-docs/?xglzyn
https://www.zotero.org/google-docs/?0Bgde4
https://www.zotero.org/google-docs/?ebAJaW
https://www.zotero.org/google-docs/?0Bgde4
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2AHEPQA, HEYAAO HEPOGTOU UOPOAOYIKOU SLKTUOU TNCABAVAG TIAPAHUEVELKPUHHEVO KATW ATIO TNV TTOAN
(Eikova 1). Qotooo, cuveyilel va emnpeddel ta ¢pavopeva TANPHUPWY, Th dlaBecoTnTA TOU VEPOU
KL TN GUVOALKH avBeKTIKOTNTA TOL aoTikoU TtepBarovtog. O Knoloog kat o IAloog e€akoAouBouv va
pé€ouv uTdyeld WC MIKPA pelpata oe TEPLOOOUC ENPaciag, aAA PETATPETOVIAL COE LOXUPOUG
XEWWAPPOUG KATA TIG EVIOVEC BPOXOTITWOELG, TIPOKAAWVTAC CUXVA TIANUHUPEG. MOVO HIKpA TUhAHata
Tou Hpdavou tapap€vouy opatd oTo LOTOPLKO KEVTPO.

Mwg n ABAva’Eyve Znueio Avadopadg yia tnv KAtpatikq AAAayn

H taxela aotikn eméktaon tng ABhvag amaitnoe thv avamtuén eKTETAPEVWY KATAOKEUACHEVWV
uTtodopWwyY, PeTaBAAovTag dPACTIKA Th OXEon TNE TOANG HE To vepd. H oA e&eAixbnke oe €va
Kupiwg «yKpl» TOTIio, OTO OToio Kuplapxel dodaAtog kat okupodepa. H anwAela BAdotnong Kat
edadlkwy emipavelwy epldoploe tn duoikr tkavotnta PUEng Kal arnoduvAapwaoe tn Asttoupyia Tou
ToTIiOU WC «aPpouyyapLoL» TIOU artopPoPd To BPOXIVO VEPO.

H éMewdn dlamepatwy emipavelwy Kal pacivou evieivel Tn Bepuikn Katanodvnon otnyv moAn (Ewkéva
2). Katd tn dlapKeLd Tou Kauowva, To ¢palvOPEVO TNC AOTIKNC BEpUIKAC VNoidag odnyei oe avénon tng
Beppokpaciag €wg kat 3,5°C tavw amo tov pEco opo (Founda & Santamouris, 2017). Aopudoplkd
dedopéva (Ewkova 3) deixvouv OTL oL emidavelakeg BepPoKpacoieg o TTUKVOBOUNPEVEG TIEPLOXER
umopel va eivat éwg kat 10-12°C uPnAdtepec 0 OUYKPLON HE YELTOVIKOUC XWPOUC Tpacivou
(Sangam, 2025).

Ewkéva 2: ABriva — Actikoi Mpdowvol Xwpot (Green ESM 2016) (Pafi et al., 2016).

Mapka, Hikpd actikd daon kat tpdotvol SLadpopoL AELTOUPYOUV WG «KOMBO Kal «CUVOECELG» TIOU
CUMBAMOUV oToV KABaPLOPO TOU agpa, otn BEATIWGON TOU HIKPOKAMATOC Kal oTnv gvioxuon tng


https://www.zotero.org/google-docs/?Tr2WFH
https://www.zotero.org/google-docs/?UPDMq1
https://www.zotero.org/google-docs/?BoKSWX
https://www.zotero.org/google-docs/?BoKSWX
https://www.zotero.org/google-docs/?BoKSWX
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BlomokNdTNTaAC. QOTAC0, OL TTPAGIVOL XWPOL 6TNV ABrva KAAUTIToUV PO 0,4 km?, SnAadh Ttepimou
T0 2,8-3% TN CUVOAIKNC ETILPAVELAC TOU drOoU.

AUTO GNHAIVEL OTLKADE KATOIKOC SLABETEL KATA HEGO OPO POVO 2-2,5 M Tipacivou, SNAAdH TTOAU KATW
a6 ta 9 m? ava dtopo Tou Tpoteivet o Maykdoptoc Opyaviopoc Yyeiac (Papageorgiou & Gemenetzi,
2018). Katd tig nuéEpeg eviovng {€0TNG, AUTH N Avion Katavour cUPBAAeL oe Beppokpaacieg Tou
ouxvd Eemepvouv toug 40°C, B€tovtag coBapouc Kivduvouc yia tn dnuoota vyeia.

Ol TteploXEC PE TIUKVA PAACTNON TIAPAUEVOUV CHUAVTIKA Tilo OpooepEC. Ta mdpka PTtopolv va
Helwoouy T Beppokpacia emipdvelag katd 4-6°C, akopn KAl Katd tn dlapkela kavowva. Qotoco, n
avgnon tng Beppokpaaciag, N Helwon Twy BPOXOTITWOEWYV KAl Ol TtAPATETAPEVEC Ttepiodol Enpaciag
£X0UV aTodUVAHWOEL TTOAAA ATIO TA UTIAPXOVTIA OLKOGUOTHHATA TTPAGivou.

Ewkova 3: Aopudopikn ametkdvion tng ABrvag ota aplotepd, on the Left, pe avdiuon Beppikng katanévnong
ota defld (0=0pocepa, 1=xelpdtePo), (Sangam, 2025).

Metatpénovrag Zuppatika Napka oe Znueia ApooilopovL

To ¢pyo Cooling Havens dev meplopidetal otn puTELON JEVIPWY | OTNV aAvaBabuion TTApKWV.
Mpoteivel «éva vEéo €l00C AOTIKOTNTAC TIOU OKEPTETAL Kal dpa TEPA ATO TOV TTAPASOCLAKO
dlaxwplopo puong kat moAttiopoU» (Council of Europe, 2021). To £pyo avtldeTwTtidel TNV ATTWAELA
TWV T AVELAKWY POWV VEPOU othnv ABnva HEow AVoEwWV BACIOPEVWY ot UGN, TTOU AELTOUPYOoUV
oLVOUAOTIKA yla TN peiwon Tng Bepulkng Katamovnong, T BeATiwon TN¢ AoTIKAG Aveonc Kal Tnv
avaBaduion tng owotntag {wnc. 'E&L onueia dpootopol £xouv emeyel yla va avadeifouv Twg ot
AUGCELC AUTEC UTTOPOUV VA UTTOOTNPIEOLY AVOEKTIKEC TIPAKTIKEG AOTIKOU oXedLACHOU.

Tieivair ot AVoeig Baolopéveg otn @0on (Nature-Based Solutions - NBS);


https://www.zotero.org/google-docs/?XKNAgL
https://www.zotero.org/google-docs/?XKNAgL
https://www.zotero.org/google-docs/?UPDMq1
https://www.zotero.org/google-docs/?2lIp0n
https://coolinghavens.eu/urban-intervention-areas/
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Ou Auocelg Baowopeveg otn duon (NBS) eival mpooeyyioelg eumveuopgveg ano tn ¢ucon Tou
QVTIHETWTII{OUV QOTIKEG TIPOKANCELG, TIPOCPEPOVTIAC TAUTOXPOVA TIEPLBAAOVTIKA, KOWWVIKA Kal
OlKOVOULKA 0¢pEAN. Avayvwpidovial OAo KAl TEPLOCOTEPO WCE ATO TIC TILO QATIOTEAECHATIKEG
OTPATNYLKEG YIA TNV QVTIHETWTILON TNG KAPATIKAG AAAAyNG, TOCO o€ eTiMedO TTPOCAPHOYNRG 000 Kal
HETpLaopoU. AmtoteAolV €va gupUl TAaiclo TTou TtepAaPBAVEL TIPAKTIKEG TTOU A&LOTIOLOUY GUGCIKEC
dlepyaoieg, evioxvovtag TNV avBeKkTlKOTNTA HECW TOTILKA TIPOCAPHOCHEVWY KAl ATOJOTIKWY
napepBacewyv (European Commission, 2021).

Ot NBS mepliapBdavouv uypoTtoTouc, TIPACLIVEC OTEYECG, AOTIKA dACN Kal KNTIoug BPOoXNC, ol otoiol
CUHBAAMOULV TaUTOXPOvVA oTh dlaxeiplon Tou vepou, TN Heiwaon tng BepudTnTag Kat TNV evioxuon tng
BlomolkAdTNTag. 2 OUYKPLON HE TIC OUMPAtTkEG Tpdolveg LTIOdOMEG, ol NBS avtéxouv kat
Ttpocappodovtal o€ akpaia katplkd davopeva, tpoodEpoviag Hakpoxpovieg Avoelg. Yrootnpidouv
OxL HOVO TNV amooTpdyylon TOU VEPOU, OdAAA Kal Tn Oouykpdtnon, tn Jowenon, nv
emavaxpnolgomoinon kat tnv efatpioodlamnvor, T OUVOAIKA OnAadn mocodtnta vepol TOU
uetadEpeTal oTnv atpocdalpa amo tnv emnipdavela tou £dddoug (eEATUIoN) KAl HECW TWV GUTWV
(dlamvon), artokablotwvtag Bactkeg dlepyaoieg Tou Guolkol KUKAOU TOU VEPOU.

Shrubs & grasses

Ewkova 4. Napadetypa knTou Bpoxncg

MNanapddeypa (Etkkova 4) ol kot Bpoxng cUAEYoLV Kal PIATPAPOUV TO VEPO HECW £8ADOUG Kal
duTWYV, Ol PUCIKEC KATACKEVEG TIOU EVIOXUOUV TNV amtoppodnon Tou vepou amo 1o £dadog
KateuBUvouV To vepo o€ duTepEVA KavAALa, Ta dlarepatd dAmneda EMITPETOVV TNV aroppodnon
TOU vepOU oTo £dadog, Kal ta dputepeva uddativa otolxeia amobnkevouv Tpocwpvd ouBpla vdata.

MNati ot NBS Eivat Znpavtikeg yua MoAslg omwe n AéRva

2€& TIUKVOKATOIKNUEVA TEPIBAMovTa omwg n ABrva, ol AUCELC AUTEG TIPOCPHEPOUV TIOAAATIAEG
uUTtnpecieg olKOoUOTHHATOC Tautoxpova. MmopoUv va avalwoyovhoouv EYKATOAEAELUPEVOUG
XWPEOUG, va BEATWIGOULV TNV TTOLOTNTA TOU AEPA KAl TOU VEPOU Kal va dnNULoupyrnoouy Tio Buuciua


https://www.zotero.org/google-docs/?PQJNlT
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aotika tepBarrovta. Eival emiong olkovopikda anodoTKEG KAl amattolV OXETIKA XAKNAR cuvthpnon,
av Kal TtpoUToBETOUY TAKTIKNA TtapakoAoVBnon Kat tpoAnTrtikr dlaxeipion (European Commission,
2021).

O PoMog tng Kowotntag

H emtuxia twv NBS eaptdtal o peydho BabBuo amo 1o TOTIKO TAAICLO KAl TN CGUMHPETOXA TWV
TOATWY. H evepyn eummAoKn TNEG Kowotntag eival kpiown, t6co otov oxedlaopd 000 KAl otnv
a&loAoynon Twv AVoEWV, eVIoXUoVTACG TNV aicbnon cuAAoyLkng euduvnc.

H éykalpn avtlhgetwion TPokAAoswyY cUPBAMEL otnv amoduyrn acToxXlwy Kal otn Peiwon Ing
avaykng yla mo daravnpég mapepBAacel oto PEMov. Autd, wotoco, amattel SLETUOTNHOVIKA
ouvepyaoia, HakpoTPOBeoO OXEDLACHO KAl LA OUCLACTIK aAAQyr OTOoV TPOTIO TIoU Tipoceyyi{oupe
TOV AOTLKO OXEJLACUO.

Mpog pia Mo Apooepn kat AvBektikn ABRva

H ABnva Bpioketal oe éva kpiowo onueio Kapmhg. Ol ETUMTWOELG TNE KAATIKAG aAAayh g Kadlotouv
oadEC OTL Ol CUHPBATIKEG UTIOBOUEC OEV ETTAPKOUY TIAEOV.

Ol AUoelg Baolopéveg otn duon TPocdEPouV pla PEAALOTIKA Kal Blwaolun dE€odo. Méoa amo tnv
£TIAVACUVOEGCH TNE TTOANG UE TIC PUCLIKEC dlepyaaieg, YTTopoLV va peTacxnpatioouv tnv Adrva o pla
IO AVOEKTIKNA, BLWOLHN Kal avBpwTtvh TOAN.

To €pyo Cooling Havens deixvel mw¢ autn n petaBacn pmopel va vAotolndei otnv mpdén peoa amo
KQLVOTOMIO, CUPHPETOXN TWV TIOALTWY KAl OLKOAOYLKO OXEBLACHO.

Méow Twv TUAOTIKWY TOu TapepPdacewyv, 1o €pyo Cooling Havens katadelkvUel TTWC AUTA N
petdapBacn pmopei va uAomolnBei otnv mpdén, ocuvdudldovtag TNV KAWOTOoHia, TN CUPUETOXN TNC
KOLVOTNTACG KAl TOV OLKOAOYIKO oXedlAop0. AUTEC OL TTapeUBACELC OV APOPOUV LOVO TOUC XWPOUC
OpOCLOPOoU, AAAA KAl TOV ETAVATPOCdLOPLoPO TNE OXEoNC HeTAL avBpwtwy, GpUoNg KAl acTikou
ToTttiou.

2& pia TtOAN TTou SlapopPWVETAL aTto TOo VEPO yid XIALETIES, TO HEAAOV TN ABrvag PTtopei yla dAAn pa
dopdva eaptnbei amod 1o va paboupe twg va oVPE Ye auTo.
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H Alchemia-Nova Greece IKE gival pia dlemiotnpovikr) opada mou mpowlei tn petapaon otnv KUukALKN
Owovopia otn Meooyelo kat ta AuTtikd Barkavia. Ectidloupe og Avoelg Baolopéveg otn duon Kat oe
Tipooeyyioelg BLICLIOU oXedlaopoU yia tn BeATiwon TNg amodoTIKOTNTAC TOU VEPOU, TNG EVEPYELAG KAl TWV
UALKWV TOOO O€ aypoTIKA 00O KAl O€ AOTIKA TtepLBAAovTa.
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