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EKmad€uTIKO ZEUVAPLO HE BENA :

Mpooapuoyn otnv KAHATKA aAAayn HE TPAGLVEC UTOOOMES Kat AUCELS

BaoLOMEVEC GTO OLKOOUGTNHOL

N




Aopn tng mapouociaong

v KAwpatikn Kpion: katavonon, amopieg, cUPTEpAcpata.
Ta o@EAN TWV «ACTIKWV>»> AEVIPWV.

v Mpaotveg Ymodopeg - MY (Green Infrastructure) kat AUoELG
Baclopeveg otn ®uon - ABO (Nature Based Solutions.

v' Aevdpootoixiec & KAwpatikn Kpion: 5 cuykekplpeEva
«OEPlVaplaka» Beparta, yla emayyeApatieg MNpaocivou.

AN

= Eivat AmoBnkec n NMnyeg agpiwyv Beppokntiou;
= MEIWWVOUV TNV KATAVAAWONC EVEPYELAC;

= Melwvouv tn Bepuokpaocia;

» Meiwon Beppokpaciag: Pe TolEC HEBOOOAOYIEC EQAPHOYNC;
= AlQPOPPWON EMPAVELWY KAl KATAVAAWGN VEPOU;




[Na tnv avBpwmnoyevn mpoeAeuon thG KApatikng AAAG
Ta «val pyev aAAd» teAeiwoav to 2021:
N EMOTAMN £XEl KATAANEEL OPLOTIKA: €UBUVETAL O AV

iD CC A.1 [Itis unequivocal that human influence has warmed the atmosphere, ocean and land.

INTERGOVERNMENTAL PANEL oN ClimaTte change

Climate Change 2021

The Physical Science Basis

B.1

\

Widespread and rapid changes in the atmosphere, ocean, cryosphere and biosphere
have occurred.

Global surface temperature will continue to increase until at least the mid-century
under all emissions scenarios considered. Global warming of 1.5°C and 2°C will be
exceeded during the 21st century unless deep reductions in CO; and other greenhouse

gas emissions occur in the coming decades.
\

Lynas, M., Houlton, B. Z., & among scientists than is plate tectonics or evolution. The tiny number of papers that have been

Our results confirm, as has been found in numerous other previous studies of this question, that there
is no significant scientific debate among experts about whether or not climate change is human-

caused. This issue has been comprehensively settled, and the reality of ACC is no more in contention

Perry, S. (2021). Greater than
99% consensus on human

caused climate change in the no discernible impact, presumably because they do not provide any convincing evidence to refute the

peer-reviewed scientific
literature. Environmental

114008.

published during our time period which disagree with this overwhelming scientific consensus have had

hypothesis that—in the words of IPCC AR5—'it is extremely likely that human influence has been the
Research Letters, 16(11), dominant cause of the observed warming since the mid-20th century’ [12], and, most recently in IPCC

AR6—'it is unequivocal that human influence has warmed the atmosphere, ocean and land' [13].

Our finding is that the broadly-defined scientific consensus likely far exceeds 99% regarding the role of

anthropogenic GHG emissions in modern climate change, and may even be as high as 99.9%. Of




Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
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A mass balanced
account of global
material extraction,
in-use stocks and
outflows of wastes
and emissions
1900-2015

2015

Krausmann etal (2018)
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Figure 3. Historical per-capita stocks of steel (A), cement (B), and aluminum (C) by world region. The bands indicate the uncertainty ranges. Most
material stocks are growing in all of the world’s regions, although saturation has been found for several individual industrialized countries in the case
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2 € TIOIEC CUYKEKPIHPEVEG - TOMKEG CUVONKEG
MPEMEL VA TPOCAPHOOCTOUHE otnv EAAada;

(Exouue non péon avénon Bepuokpaciac 1,9 Babuoug)
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2 € MMOIEC OUYKEKPIHEVEG - TOTMKEC CUVONKECG
TMPETEL VA TTPOCAPHOCTOUHE otnv EAAada;

(Mnnwc ot mapakdtw npoBAEweic mpo 10stiag €xouv NON Pavei aloto0o&eg;)

ApIBuGe ApiBudg MoodtnTa MeyaAeg Meyaheg
KQUTWV TPOMIKWV BpoxénTtwong oe anaImoeIg Yugnc anaIimaoeIg

NUEPWV VUXTQV  OIGoTA TRIWV NUEPWY (%) (NUEPECQ) B€puavong (NUEPEC)
A6nva (diuocg) 10-15 30 10 10 15
Beocalovikn (ONu0C) 15-20 30 10 15 15
Marpa 15-20 30 - 10 15
HpdkAeio <10 30 - 10 15
Adpica 15-20 30 15 15-20 15
BoAog 10-15 30 15 10 15
lwavviva 10-15 15 - S 15
KaBdaha 10-15 30 - 10 15
Aapia 15-20 30 20 10-15 15

KaAapdra 15-20 30 - 10 15

WWF EAAag (2009), To aupio tng EAAGdag: emimrrwoels TS KAiparikng aAAayng ornv EAAada kara
aueoo puéAAov, Abhnva




KAIHATIKEG AAAAYEG: TTOLEC Ol
MPOBAEWEIC EMMTWOEWY OTN MECOYEILO;

= Au€non Beppokpaciag.

* Melwon gtnotac Bpoxomtwonc.

* Melwon NUEPWY KAAUWYNC OPEWV HE XIOVL.
= AUénon TupKaytwy.

= Meiwon eda@lkng uypaaotac.

= Auénon kivduvou umoBadpiong edagpwy (HEiwon
OPYAVIKNG ouoiag).

= ATTWAELEC €10V Kal HETABOAEC BLOTTOIKIAOTNTAC
(HETAKLIVNOELC evOlAITNHATWY Bopelotepa Kat
YnAotepa), HETABOAN OLKOAOYIKWY GXECEWV.

Avaoraoiadng (2009)




KAHATIKEG aAAaYEC: MPoBAEWYEIC EMMTWOEWY

oto Aotiko lMpaocivo;
MeTaBOAEG TOU GUVOAOU TwWV TTApAYOVTWYV TTOU

emnpealdouv tov KUKAo avamtuéng (mapadstypa lkovac:
eEaptnon PatvoAoylkwy otadiwyv amo Bepyokpacia).

Figure 5.32 Phenological sensitivity to temperature changes
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JUMTTEpAcHATd

= AVAmO@EUKTA TTPETEL VA HIAJUE KAl Yid TNV AVTIHETWTIIO
¢ KApatikng Kpiong (0xt govo thg mpoodapuoyng).

= AvVATTOQEUKTA TTPETEL VA PIAQUE Kal Yla aAAayr oToug
OTOXOUG TWV EPYACIWY HAC
(Elval ETTELYOUGA N EVOWHATWON " e e o cAvbrenee kamaoscuton!
«KAHATIKWVY> OTOXWV:
KaBe tovog CO2 petpact).

-
1=

* AVAmO@EUKTA TTPETEL VA PMAAHE
EVTOVA KAl Yla TTPAYHATA EKTOC
NG «OTEVNG> OOUAELAG HAG OTIWG
my avupsrwm(oups/ OUV £WC
onuepa (m.x. yla Epeuva,
OKANPEG unoéopsg, dlaxeipon i . 15 R R
Oeppokpaociacg, K.a.).
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AevopooToixieg: AsvTpa 0€ YPAUMIKEG
HETAWPOPIKEC UTTOOOUEC

b

SN

Téooepa Aévrpa,
Egon Schiele,
1917




Ta opEAN TWV «ACTIKWV>» AEVTIPpWV
v aleOntikn avaBadpion twv mMOAEwWY Kdl
ETTAPN TWV aAvOpwTwy PE TNV Ppuon
HElWOoN TNS ATHOOWAIPIKNG pUTIAVONC
pubpion tng Beppokpaciag
amoppopnon Twv BopuBwv TNG TOANG

N X X

TTpooTagia Twv TTedwyv aTro TN Bpoxn,
TwV NAIo Kail TN €0TN

v dlaxeipion ouBpiwv udATWV

AN

KATa@UyIo BIOTTOIKIAOTNTAG

AN

BeATiwon TNG uyeiag




Ta opEAN TWV «ACTIKWV>» AEVTIPWV
v' XAPNAOTEPEC TAXUTNTEC KIVNoONG TwV
OXNUATWYV, PEIWON TNS EMOETIKNG 00Nynong

v EMUNKUVON Tou Xpovou {wNn¢ Twv 0pOoHwY
Kal Twv me(odpopiwyY

AN

veiwon tn¢ aicbnong tou xpovou ta&ldlou

AN

dlaxwpiletal YE EPPAVECTEPO TPOTIO O
dpopoc amo to meodPOopLo

v BeATiwoN NG EAKUOTIKOTNTAC KAl TNG
ETMIOKEYIPOTNTAC Piag TEPLOXNG

v €E0LKOVOUNON EVEPYELAC, HIKPOTEPEC
AVAYKEC O KALUATIOHO

NikoAdou 2019




Ta opEAN TWV «ACTIKWV>» AEVTIPpWV

KaB6Aou acnpavta eV eival 6Aa ta «aiAa» mou Has
TIPOC(PEPOLV Td dévTpa Kal 1o nmpdcivo: O AvepwITog WG
gidoc Ta xpelaleral yud va TIapapEVEL AvBpwmog!

#
2

Jaded in
[l




Ta (cuykAovioTIKA) MOAAATIAQ O@PEAN TWV «ACTIKWV>» A
HEAETNOEL EMOTNUOVIKA TTOAU KaAd, €xouv OlaxuBei apKe
YIVEL Katavonta amo OlEBvVEIC opyaviopoug Katl pof

"‘EA€ITTE OHWG PHEXPL ONUEPA £VA TTAAICIO CTPATNYIKAG
ToU va £vOappuvel (Kal Kat’ emMEKTACN va umootnpilel
xpnpatoéoch'() TNV €vtaén Toug oTIG MOAEIG Hag,
. l5lCll'l'£pa HE TPOTO OAICTIKO (KAl «KAIHATIKO») Kal
opBoAoYIKO.

=

Avaoraoiadns & o
2011B

> Avaotaoiadng
2011a

Zwn pe Ba npaoivo




Mpaciveg Ymodopeg (Green Infrastructure) kait Au
Baociopeveg otn ®uon (Nature Based Solutions)

‘Exouv 10laitepn onpacia ylati amoteAouv KAteubuUvoEeLC TTOAL
™6 EE wg egng:

= O NMpaociveg Ymodopeg (MY) avagepovtal mpwtn Qopa otny
«XTpatnylkn ¢ EE ywa tn BlomowkiAotnta to 2020, mou
utoBstnNONnKe to 2011.

= AvantuxOnkav 1o 2013 w¢ SlakpLtn oTpatnyLkn, HE TNV \,
ANAKOINQZH THZ EMITPOMHE: Mpdotvn Ymodopr (MY) —
Evioxuon tou puoilkou KegaAaiou tng Eupwtng

(COM/ 201 3 / 0249) . ITY: otpatnyik@d TpoypappatiGuEVo SIKTVO QUGIKOV KAl NHUPLGIKAOV TEPIOYOV, KabOS Ka
ALV YEPUKTNPICTIKOV oTOYEIOV TOV TEPIPAALOVTOS, 0 oyedaopds Kat n dayeipion tov
0MO10V UMOGKOTOVY GTNV TUPOYT) EVPEOS PAGUATOS OIKOGUGTNUIKOV LINPESIOV. To ev Ady®
diktvo  meprhapuPaver  yopove mpacivov (| yoraliov, mpokewévoy Yy vddtiva
OIKOGUCTNHATA) Kot (GAAX  QUOIKG  YOPUKTNPICTIKG  oTOlEin TV yepoaiov
(cvumreprrapfavopéveov tov mapdkTiov) kat tov Boidcciov mepoydv. Xmv  Enpa
cuvavtata ITY o€ aypotikd ka actikd neprtfdirov.




Mpaociveg Ymodoueg (Green Infrastructure) kai
Auosig Baoiopeveg otn Ouon (Nature Based
Solutions - NbS)

= O1 Auccsig Baoiopeveg otn duon (ABD) avagepovtal
TPWTN popd pntd otnv Eupwmaikn Mpdaocivn Zupggwvia -
European Green Deal (dnAadn otnv ANAKOINQXH THX
EI-IITPO” Hz COM/ 201 9/ 640)- levikétepa, o1 paxkpoypoOvies AVGES Y TNV KAMUOTIKY) oAiay amartodv va dobel

pEYUADTEPN TPOCOYN 6€ AVcElS Tov Pacilovial ot QUGY, HETELD AUTOV KUl Yo LYIES
= Avagpepovtal avaAuTIKOTEPaA oty mpoogatn (2°¢ 2021)

«N€a otpatnyikn tng EE yia tnv mpocappoyn otnv

KAlpatikn aAAayn» (dnAadn otnv ANAKOINQXZH THX

EF“TPO” HZ COM/ 2021 / 82) 2.2.4. Ilpoatyan iveewv ya Ty mpocapuoy] ot ouoiec[fad(ovra: aty pion

H viomoinon AMccwv mov Pacilovrar ot @ion oc copitepn kripokae Ba adiave v
avieknikOTTO oY KMpoTiki arirayn) Ko 0o ouvéfaie oy enitevdn molhoOv crréxmv
pacivou XpeIG{ETal 000 mg Mpaowvng Tvpgovies. O yehdliec-rpaove vrodopés (oe avtifeon pe nic ykpilec)®

AouBnoouV TIG OXETIKES

O1 eTrayyeApaTieG TOU n

1roTé GAAOTE Va TTAPAKO
TTONITIKEG KOl OTPATNYIK
ernpeddouV Kal Tig xpnpmoéomo

éc Tng EE, Trou cwviotobv  Oetikée  ADoel  moOAAamAGV  oKom@v, wov  dc@uAilovy  Tavtdypova
£1g! REPPUALOVTIKG, KOWVOVIKG Kt oucovouuc(x 0QEAN Kt cvuPairovy omy evioyuon g
avlexticomrac omy khpaniky odhayy ¥ . e mopddeypa, n mpootasia ket 1)




Auoeic Baoiopeveg otn duon

= [a my EE kat Ta Kpatn mou myv amoteAouv, ot ABO sival E?\KUGT[KE
yld TOUTOV TOV AOYO (a0 KEIPEVO TNC Koplclov tou 1/2015): |

«Ol EMXEIPAOCEIC £XOUV Hla gukalpia: Ot damaveg yla UToOopEC avépxovTtal o€ mepimou 3,8% tou
nmaykoopiou AEM, mou wooduvapei pe 2,6 tploekatoppupta doAdpta HMA to 2013 kat 6a pymopouce
va auénBel og 3,4 tploekatoppupla 0oAdpla £TNoiwg £wg To 2030. X€ pia emoxr) ONHOCIOVOMIKNAG

AltOtntqg, n oXx€on K’ootoug-anors)\sc’spathomtag EXEL YiVEL Kpiown. Qg €K toutov, ot ... N
KUBEPVNOELIG EVOLAWPEPOVTAL VA EVTOTIGOUV OLKOVOMIKA ATTOOOTIKEG EVAAAAKTIKEG AUGELG O€ Nature-Based Solutions &
OX€0N ME TIG YKPL UTTOOOHEG R TIC UTTOOOMEG TTou Bacilovtal oTny TEXVOAoyia yia va RESEERISIE e

AVTIHETWTICOUV TIG MPOKANGCEIG TTOU TPOKUTITOUV amo TNV anwAegla BlomolkIAotntag, tnv Firal Repot of th Horizon 2020 Expert Group on
KAIMATIKN aAAayn, TIG CUXVOTEPEG (PUOIKEG KATACTPOWES KAl TNV Taxeia actikomoinon. Ot |

AUceig ou Baocilovtal otn uUon €Xouv eMOEIEEL OIKOVOUIKA TAEOVEKTNHATA AOYwW TNG HEIWONG
TWV APXIKWYV KEPAAAIOUXIKWY Oamavwy Kal TWY TPEXOUCWY AEITOUPYIKWY OATTAVWY Kdl £XOUV
XpNolpgomoIlnOEi oTpaATNYIKA YiA TNV AVAKEPAAAIOTOINON TWV TOPWY TOU YEPVOUV. [a
nmapadelypa, n moAn tng OAadéApelag diamiotwoe OtL N Kabapn mapouca afia Tng mPACIVNG
urodoHNG Yid ToV EAEYX0 TwV OuBpiwyv uddatwy Kupatvotay amo 1,94 £wg 4,45 dlo. doAdpla, evw
Ta opEAN NS YKpilag umodopng Kupaivovtav povo amo 0,06 éwc 0,14 dio. doAdpla o€ pia mepiodo
40 etwv. O1 Auceig mou Bacilovtal otn PUON TPOCPEPOUV EMCNG TEPICCOTEPES EUKALPIEG ATIO
TIG «YKPIZEG» UTTOOOHEG, KABwWG OXI HOVO auEAVOUV TNV avOEKTIKOTNTA TNG KOIVWViag o€
EWTEPIKEG OIKOVOUIKEG Kal MEPIBAAAOVTIKEG MEOCEIG, AAAA GUUBAAAOUV OETIKA otV
vOpwTivn UYEia Kal eunpepia. Autd ta otolxeia eival amapaitnta yia tn Biwoiun
VIAYWVICTIKOTNTA>.




\‘
‘EKAdiKkeuon Twv Aucswy Baciopevwy otn duon

= Jta mAdiola mpowdnong tng Kateubuvong autng, EXouv
xpnpatodotnOei kKat yivel KataAoyol ABD yia tnv eKAAKEUPEVN |

mapouciacn Twv Olabecipwy emAoywyv ABD otoug TOAITEC,
OXEOLAOTEC, TTOAITIKOUC KATT. \
Napadelypd katahoyou AP aTré Tn Xwpa TV BAoKWYV \\
Climate threats TGE[V()H non Twv \\
Hl, e ABD BAGEL TWV \\
A s ssanss  KALLOTIKWY
& _________________________ o ATIEAGY OTNV
£ v | avupsro@mon
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~ twvomoiwy
Qﬂg oo e oupBdaAouv
Fires Klimatek Project 2016




Co-benefits of the 'Nature-based Solutions'

A

LO Dy Regulation of the water cycle
‘ ,5 Improvement of the water quality
.oﬁ Improvement of the soil quality, stability and erosion
,Qgg Improvement of the air quality
A ——— B —
.Q’)I Improvement of the noise quality and comfort
Biodiversity
Carbon storage
Health and Quality of life'®
Social Recreation and environmental education

Enhancing the space for social gathering

Regeneration of degraded areas and potential for
reducing criminality

improving the connectivity of urban spaces

Economic

Reducing energy consumption

Improvement of local employment

Increasing the value of land and property

\

Ta&vopnon twv
ABO Bacet twv |
ETIITTAEOV OPEAWY |
TOU TTPOCPEPOUY |
(TEPIBAAAOVTIKWY, |
KOIVWVIKWYV Kat
OLKOVOHLKWV).

Ta&wvounon BdogL
TWV KpLTtnplwy
uAotoinong!

Implementation criteria

Initial investment
Maintenance requirements

Ownership of the land (public/private) and/or regulatory

CE
S

Klimatek Project 2016




Greening streets

AN
CLIMATE THREATS A\ = < ‘_r ﬂ a
INTERVENTIONS
IN TRANSPORT LINEAR
INFRASTRUCTURES
Greening streets 3 3
\\
\
ENVIRONMENTAL A o . |
CO-BENEFITS L0\ ,06 Praa R @ Q BGGU?A
Kabe
Greening streets o <] o <] [S) o \

GUYKEKPL
. = = &  ABO Bdoel

KPLTNPlwV

Greening streets

ECONOMIC @ e
CO-BENEFITS [l u...a
Greening streets k???? 77 ) ]

£rel TTAVTA VA OKEPTONAOTE
G ouUVONKEG!

TOUG TOUG KOTOAOYOUG: TIP

XpeiédeTal TTPOOOXN HE GU|K6 Hag KAipa Kai Tig BIKEG HOS TOTTIKE

ka1 Vo pIAGE yia 10 B




Mpaociveg Ynmodopeg (Green Infrastructure) kat AUcelg
Baciopeveg otn duon - A@B (Nature Based Solutions):
O1 MPOKANOCEIC YIA TOUC EMAYYEAUATIEC TPACIVOU

= Ymapxouv TouAaxiotov 100 CUYKEKPIPEVEC HEPOVWHEVES APB. |
2Tnv n)\slowncpia TOUG amoTEAOUV, GTO HEYAAUTEPO TOUG TTOCOOTO, |
«epya npaowou» Kal antovtal aueca tng avantuéng kat eunpeplag
(PUTWYV, KATL TTOU YVWPL{oUV ATTOKAEIOTIKA Ol EMAYYEAUATIES
Mpacivou.

H pakpompoBeopn AlToupylkoTnta Kat cuvtnpnon twv AB® sivat o
HOVOC TPOTIOC AUTEC vVd ATOTEAOUV OVIWG «AUCELC>. \

Elval kpiolpun avaykn n egBabuvon oTig TEXVIKEC YVWOELC [MMpacivou
mou xpelalovtal yla tnv dlampayPdateuon, tov oxedlacpo, tTnv
KATAOKEUN Kdal Tn ouvinpnon twv A@B.

TexVIKEC YVWOoELS Mpacivou ou agpopouy Kat: TIg «yKpileg»
UTTOOOHEC TNG APB, TIC KaTAAANAEG EMIAOYEC (PUTWYV KAl EVEPYELQ
yla Tov KUKAo {wNn¢ Toug, K.d.

\




AevopooToixieg: AsvTpa 0€ YPAUMIKEG
HETAWPOPIKEC UTTOOOUEC

b

SN

Téooepa Aévrpa,
Egon Schiele,
1917




AevOPOOTOIXIEC

&
KAwpatikn Kpion

* B OUYKEKPIHEVA
«OEUIVAPLIAKd>
O€pata, yia
EMAYYEAUATIEG

) ), 4 B Snuciwon: To onEavtikoTEPO OPEAOG TWV
acTIKwV OEVTpwYV mou Ogv ocudnteital
0w, givat n BeAtiwon tng moloTNTAg TOU
agpa mou emteAoUv. Zuoxetiletal e tn

KK aAAd pe moAumAoko tpono!




* Eivat ot devOpooTtoixiec AmoOnkeg n MNnyeg
aepiwv Ogppokntmiou;

Eival autovénto ot ta 6évipda, wG opyavicpoi, 660
HEYAAWVOUV Kdal £wG TNV WPIHOTNTA TOUg, OECUEUOUV OAO
Kdl meplocotepo AvOpaka.

2.15gCO,
assimilated in 1
hour per m? |eaf
area

'® 1.05gCO,
assimilated in 1

Ynapxouv BEBala onUAvTtiKEG OlAWOPEG avaloya HE Tn " hour per m? leaf
(pucloAoyia Kal To €i60G Tou AEvtpou. 1, area
100 Annual sequestration 7 Values are the
_é average of all
o § measurements
< conducted in
_"':‘7: 60 2018 and 2019
9
® 4 -
20
0

Fini et al (2019)

0 10 20 30 40 S0 60 70O 8O 90 L ,
OpwG TOUTO POVO TOU TO YEYOV

Kovacs et al (2013) Age gpwtnpa. Xpeialetal va doup

OeppoknTiou mapdayovrtai ot
= Eastern Pine =-+=London Plane —e—Kwanzan Cherry === Callery Pear




Street Total/tree

Na a"oaalxeai! Categories/activities CE M o planted

(kg)
Tree production 173 474 431 1,078 19.1
1 4 1 4 1 4
AvaAuoelc KukAou Zwng (LCA) Plant
Plant and tree well 52 &7 119 |21
Establish and water 25 25 0.4
r=- Atmospheric CO, < i Subtotal 77 67 144 |25
i | E Prune
i | : .
i Equipment Use and Fuel Combustion I—— ; Prune and chip 126 150 276 |49
E ] E Process biomass 3 13 16 0.3
: ' Distribute mulch 1 1 0.009
i v Mulch E Subtotal 130 163 293 |52
: Tree Tree Tree Prunings & ! R
y production Planting Growth Maintenance ree Removal B emove
| Biopower [~ | Remove, grind
! ! ) 1,092 2,140 3,232 |57.2
- Effect of shadlng on ¥ ] stump, and chip
i i i i 2| household energy Electricity ] :
p— PR Grid i Process biomass 109 432 540 |96
*Biogenic CO, flows: - v | Distribute mulch 17 17 |03
*Fossil CO, flows: —I > Displaced |__!
*Avoided Fossil CO, flows: <=1 i i average grid Subtotal 1,217 2,572 3,789 |67.1
*Material an-I::I resource flows: —» (Yla KUKAO 40 gtwv) electricity Sidewalk repair 3 30 32 06
*Transportation
between life cycle stages: ¢ Watering 5,887 5887 |104.3
Grand total 1,599 3,305 6,319 11,222'198.8

McPherson & Kendall (2014), IJLCA
1. V vehicle, E equipment, M materials




E¢aprarai!

= Alaxeiptlon Twv KAadepatwy & twv vekpwv OevOpwVY (To
TEAOC TOU KUKAOU {wnNc)

Total emissions of carbon dioxide equivalents for different end-of-life wood management techniques.

Technique Total CO; equivalent (tonnes) Carbon ratio emissions/input
Open burn 20376 g 06 |
Burn with energy recovery:
All electricity 1006.9 05
All heat 1236.6 0.7
McPherson & Kendall (2014), IJLCA sy e ik
Tree Landfill 2243369 121.9
Plant Prune Landfill with methane recovery 99,138.9 539
Wati Compost 1837.3 1
r .
Bemove 6% Biochar 1469.8 0.8
10% | Real world scenario 1 272153 14.8
Real world scenario 2 1809.0 09

O
To «TETAPA 0TN XWHATEPN >
aQuéavel Tpaylka ta agpla
Oepuokntiou!

Miulch + Root
Decomposition
+ Wood
Combustion
79%

Breakdown of fossil and biogenic CO. emission sources among categories

Speak etal\(2012) y




E¢aprarai!

= Qvnolpotnta /

60,000

1,600

50,000 -

40,000

= 1,400

30,000

Live Trees

20,000 -

Year

— oot Trees  esee sPark Trees == sYard Trees — eme=Stroet CO2

(McPherson, 2014)

McPherson & Kendall (2014), IJLCA

""'..',.._ ——— A et dmbme bt e tan e s 400
-~ ., =
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10,000 —Ewwy - L .
'# !illli!iltlorItlillt;r:...'..n.“"."_ 200
l]-----|||a'1r|r1a1|.|‘|11.~.~1|1|--|1||-.-||-||ﬂ
2005 2010 2005 2020 2025 2030 2035 2040 2045

wom oo Park CO2  wms wYard 002

{1} pauois 00

Projected numbers of live trees and bCO, stored for trees planted in street, park, and vard local

MgCO,ha™"

ETMITUXN £yKataotaon & sunuepia twv AEvO

Strohbach et al (2012)
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net carbon sequestration by trees
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E¢aprarai!

Etot onwc £xouv tepapxnBei moAitika
Ol TIPOTEPAIOTNTEC (XPNUATOOO0TNONG
EPYAcIwV Kal Epywv),

n mavotnta Bavatou Twv
AEVTPWY OTIC TTOAELC
auéavetat 060 autd
LHEYAAWVOUV.

McPherson & Kendall (2014), IJLCA

The Los Angeles Bureau of Street Services (LABSS)
pruned street trees to eliminate conflicts with signage,
lighting, utilities, vehicles, buildings, and other trees or
to remove branches prone to failure. Budget cuts have
lengthened BSS’s inspection and pruning cycle such that
each street tree is routinely inspected and pruned only
once every 40 years. Two light duty trucks transported

Cumulative Probability of Mortality (%)

80

60

40

20

— = Boston (urban)

0 10 20 30 40 50
DBH (cm)
T T | | T T
10 15 20 25 30 35
Smith et al (2019)
DBH (cm)




From: A life cycle carbon dioxide inventory of the Million Trees Los Angeles program

Table 2 Estimated total (1) and per tree (kg) fossil and biogehic CO, for
street, park, and yard locations for the 40-year time period

McPherson & Kendall (2014), IJLCA

#The implication of combining these two is that the stored carbon remains stored over long-time horizons, i.e., +100 years

Street total Per tree (kg) Park total Per tree (kg) Yard total  Per tree (kg) Grand total Per tree (kg)
Fossil CO;
Total emissions 11,222 198.8 2,270 182.0 3,556 155.5 17,048 185.7
Avoided emissions -72,853 -1,290.5 0.0 —30,766 -1,345.8 -103,619 -1,128.9
Met emissions -61,631 -1,091.7 2,270 182.0 =27,210 -1,190.2 -86,570 -943.2
Biogenic CO;
Total emissicns 43,200 765.2 g.294 745.2 13,866 606.5 66,359 123.0
Stored in live trees -40,379 -715.3 -20,946 -1,679.4 =12,378 -541.4 -73,703 -803.0
Stored in root biomass (dead trees) -2,657 —47.1 —657 -52.7 —-825 -36.1 —-4139 -451
Net biogenic CO; 164 2.9 -12,309 -986.9 663 29.0 -11,482 =125.1
Combined?®
Net total (fossil + biogenic) -61,467 -1,088.8 -10,038 -804.9 -26,547 -1,161.3 -98,053 -1,068.3




Agopegvouv N eKAUOUV Aépla OepuoKnTTiOU;

MTtTopouv va amoteAouv sttt | P tme B

LAKPOXPOVIEC ATTOONKEC Fossl CO;

C(V@pC(KC( KC[l VC[ Bonencouv Totatlemissiclmsl 1,222 198.8

’ , Avoided emissions -72.853 -1,280.5
(KATA TL) OTNV AVTIHETWTIION TNG  netemissions TP
‘ 4 Biogenic CO»

E?l“a:thng Kplcng. Total emissions 43,200 7652
CIpTCITC[l C[Tl'O: Stored in live trees -40.379 -715.3

- TO av EUﬂIJEpOl’JV Kal lJC[KpOC(L)Ol’JV Zt:trii:;e:jtctgomass (dead trees) 1—::‘55? ;:?.1
ﬁ éXl (-)° Combined? 2 |

= To -nd)g 6[GXElpl<é|JC(GTE Ta Net total (fossil + biogenic) —51,15? ~1,088.8
KAadEpatTa Kal Ta vekpd. erre

Tov mepitpomo Xpovo KAAOEPATwy (Bpaxuc n Hakpucg +).
To av Kat moco ta apdsUOUHE ) OXL (+).
(To av €k TNG BE0NC TOUC, PHEIWVOUV TNV KATAVAAWGC




* Me1wvouyv o1 0eVOPOOTOIXIEC TNV
KatavaAwon eVEPYELAC ;

\

* Melwon Beppokpactwy AOYw oKiaong To KaAokaipt (pslwd
KATAVAAWONG KALUATIOTIKWY Yla OpOCIoHO0). \

= Alatnpnon Beppotntag AOyw avePOTTPOOTAGCIAG TO XELHWVA.

McPherson et al
(2010), USDA gtr228

Figure 27—Evergreens protect a building from dust and cold
by reducing windspeeds (from Sand 1993).

H evepyelakn amodoon Twv KTIpiwy e€aptdtal amo 1o KAlpa

’ ’ ’ 7 ’ Tsikaloudaki et al (2012)
Kau elval akptBwg avaAoyn tng tagvopnong katd Koppen! T




N
wede
Bonovan & Butry (2009)
[& McPherson & Simpson

(2003)]
Meters /\6"'71 2000

128 32.2

Temperature (°C)

Fig. 2. Average hourly temperatures (15 May to 15 September 2007) and the length and direction of shadows cast by a 9.1-m (30-ft) tree on July 15th, 2007, in Sacramento,
California.

1990 - 2012: amoteAéopata tou Sacramento Shade Tree Program
(“Sacramento Shade”), pia cuvepyacia twv Sacramento Tree
Foundation (STF) kat Sacramento Municipal Utility Districts (SMUD).

Ko et al (2015)

Comparison of energy savings for all planted trees (shade effect only) between projected saving (30 years, Simpson & McPherson, 1998) and simulated saving (20-22 years).
The percentage reported below each energy value indicates that percentage saved per year compared to unshaded base case.

Initially projected for 2023 30 year post planting Simulated for 2013 20-22 year post planting
Per property' Per tree Per property' [~ Per tree N\
Mean annual cooling energy 471kWh 153kWh 107kWh 80kWh
22.0% 7.1% 4.9% 3.7%
Peak demand 0.23kW 0.08 kW 0.05 kW 0.04 kW
71% 23% 1.6% 1.2%
Mean annual heating energy —2.6 MMBtu —0.85 MMBtu —0.5 MMBtu —0.38 MMBtu
-5.9% -1.9% -1.2% \_ —0.9% /

! Average number of program trees observed per property: 3.1 (1994) vs. 1.3 (2013).
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@socoalovikn, epyacia pe
BIOKAIMATIKO HOVTEAO.

F—— (22/07/2016. Notia €kBeon.

Alplodevopo, Immokaotaviq,
DAapoupla. Amootacn 3m amo

Daily sensible cooling energy needs and solar radiation gains for the 3rd floor
building unit, for the reference and the examined vegetation scenarios.

Sum- Zone daily sensible cooling energy needs (KWh/day)

BC AS1 TS1 LS2 AS2 TS2
18.98 16.41 16.17 17:31 17.14 17.04
Reduction -14 -15 -9 -10 -10
compared % %
to BC

Sum- Daily solar radiation gains (KWh/day)

v
KTLPLO). BC as1 TSI
6.04 5.08 5.08
Tsoka et al (2021) Reduction -16  -16
compared to % %
Daily sensible cooling energy needs and solar radiation gains for the 1st floor building unit, for the reference and thene‘;camined vegetation scenarios.
Sum- Zone daily sensible cooling energy needs (KWh/day)
BC LS1 AS1 TS1 LS2 AS2 TS2
19.28 1171 10.64 8.81 16.92 16.22 15.88
Reduction compared to BC —39.25 % —44.83 % —54.34 % —12.25 % —15.86 % —17.64 %
Sum- Daily solar radiation gains (KWh/day)
BC LS1 AS1 TS1 LS2 AS2 TS2
5.25 1.82 1.75 1.70 4.33 4.28 4.25
Reduction compared to BC —-65 % —-67 % —68 % -18% -18% -19%




Electricity Use

%; zz T ng BR Sac ske
s 15 o
% 10 | Chi
L2 s
= 00.0 0.1 012 03 04 05 06 07 Y"apxsl sva Gn“aVTlKO
Total Savings (WH/CDD/1000f{2) Kouuatl «Euuscwv» \\‘
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: s ® KATAVAAWOEWV EVEPYELAG |
: O e T®  ota Ktipla yla 6poclopo
£ o N Kat O€ppavon, amo tn
- ol Seviogs (AMDOHORN) | " BeATiwon TwV KAIHATIKWY
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5w Hou, st o (HElwoN TNE Beppokpaoctac
g% o w TO KaAoKaipt, KAM).
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Total Savings (W/CDD/1000ft2)

Fig. 2. Percent indirect savings vs. total savings for metropolitan

Baton Rouge LA, Chicago IL, Houston TX, Sacramento CA, and Salt Akbari & Konopacki (2005)
Lake City UT. All saving potentials are normalized by cooling- and

heating-degree-days, and by total square feet of roof area.




Cooling effect outside the site boundary (°C); time: 1500 h (averages for the days of measurement)

Site Outside observation Orientation Z1{C) Cooling effects (K)
point Distances from site boundary

Border 20m 40 m 60 m 80 m
(1) Hayeled Avenue Hashtil St. E-W 31.8 23 2.0 1.3 0.8 02
(1) Hayeled Avenue Square S-N 318 19 1.8 1.6 | 12 0.5
(2) Meltz Garden Amsterdam St. E-W 33.2 0.6 0.6 0.6 0.5 04
/(3) Emanuel Avenue Amsterdam St. E-W 332 2.7 09 0.5\ 03 03
(3) Emanuel Avenue Emanuel St. S-N 332 29 23 18 1.5 -
(4) Rothschild Avenue Bar Ilan St. E-W 323 1.9 18 1.0 0.7 -
(4) Rothschild Avenue Bar Ilan St. W-E 323 19 1.8 14 1.1 -
(5) Hen Avenue Hashoftim St. E-W 323 22 22 04 0.1 -
(\5) Hen Avenue Hashoftim St. W-E 323 22 2.2 0.7/ 04 -
(6) Borochov Square KKL. st S—-N 323 29 2 1.1 0.1 0.1
Average - - 32.5 235 1507 1.04 0.30

Shashua-Bar & Hoffman (2000)

0.67




* Meiwon
OepuoKpaociag

[lpocoxn oTo Tl
petpape! «Xaog» ota
dlagopa PETpa
OeppotTntag otnv
BiBAloypawpia!l




* Meliwvouyv ol 0svOPOOTOIXIEC TN esppOKpaoia,\\

+ YKilaon

+ Alamvorn

- AAAayn ouvOnKwv agpiopou
- AUEnon OXETIKNG uypaciag

- MeplOPIOPOC EKTTEPTTOPEVNC
aKTIvoBoAlag peydaAou pnKou

Park et al (2019) f: dewalk
S-facing sid

——— emitted MRT+) —— reflect (MRT +/-)

- intercept (MRT -)




Temperature Reduction (K)
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«Uuxpa UAIKa»
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Oeppokpaciwy, OV EXOUV EVTOVA APVNTIKEC BEPUIKEC
EMITTWOELG KAl TAUTOXPOVA PUTTOPOUV va cupBaAouy

Ta Asvtpd, w¢ EMAOYN HEIWONG TWV ACTIKWY

oTN PElWOoN TwWV agpiwy BeppoKnTiou.

Garcia — Nevado et al (2021)

«Uuxpa UAIKa»

degrees celsius
tn
o

Max Tair reduction and the corresponding Tmrt change
after cool materials application
: Combined cool materials
applications

Cool pavements
applications

Taleghanri et CIQOF_'
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Tsoka et al (2018)
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KATAOKEUNG
1000 —gegy Ktipta 1000.00€
833.43
08l B500 . 7oA 7800 75708 97 75005, 77318
i e e D s 800.00€
0709 *
0627 0625 0.625 0.618 600.00€

057 0603 g5 0,581

400.00 €
' 200.00 €
0.200 0.00€
A B C D E F G H I I

Solis-Guzméan et al (2018)

Construction cost (€/m?2)

Carbon Footprint (tCO,eq/m?)
= =2
e o
= [ ]
= =

Melanta et al (2013)

>600 KgCO2eqg/m2

«KAHATIKWEG» Ta AEVTPA UTTEPEXOUV OTTOLACONTIOTE

Auromvntédpc\?

Construction process

Total emissions
(MT of CO,e/project)

510 tCO2eq/m2 !!!

Site preparation
Deforestation
Soil movement
Equipment usage
Materials production
Concrete”
Solvents, asphalt,
and fertilizers®
Environmental mitigation
Reforestation
Resoil
Total emissions produced
Total emissions offset
Net emissions

89,328
43,395
45,933
107,483
119

40

79

17,908
682
17,226
196,930
17,908
179,022



EmmA£ov, n cnpavrlKﬁ auénon tou KUKAou {wng twv
00wV, Aoyoo ™ng oKlaong toug amo Asevtpa, moAU moavo
va €XEL ATTO POVN TNG onUavtiko «KAwpatiko» avtikpuopa!
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Santero et al (2011)
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I crossover pomt
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McPherson & Muchnick (2005)

100

wee Unshaded
++ Crape Myrtle

PCI

w— Hackberry

Years since resurfacing
schedule and cost savings. The stre
Modesto, California, U.S. estimated that repaving could be
deferred 10 years on a well-shaded street and potentially up
to 25 years on heavily shaded streets (Brusca 1998).




* Meiwon OepUoKpaciaAg: TOLIEC
HEOOOOAOYIEC EQPAPHOYNC;

= Emeldn o Kaboplotikog
mapayovtag £ivat n Zkiaon, to
{nTnpa avtipgetwmideTal wg
oupmAoko Ktiplwyv - Asvtpwy.
Kpttnpto ivat to Badocg tou
Aotikou Gapayylou.

Term of simulation Species Tree Trees potential cooling effect at 15:00 [*C]
coverage
[%] H/W = 0.6 H/W = 0.8 H/W = 1.0
At similar tree coverage Ficus Retusa Tree 40 -15 -1.3 -1.2
Tipuana Tipu Tree 40 -1.2 -1.0 -0.9
Date Palm Tree 40 -09 -0.8 -0.7
H H H
W w W
H/W = 0.6 H/W = 0.8 H/W =1.0

Shashua-Bar et al (2010)

Solar access

B uilding




Gracia

Carrer de Jesus Carrer Sant Pere Martir Carrer Gran de Gracia Travessera de Dalt

8\ 'L

Height: 19m Height: 16m Height: 25m Height: 31m

Widht: 4.2 m Widht: 5.4m Widht: 17m Widht: 30m
HMW : 45 HMW : 3.0 HW: 15 H/W : 1
Sky view factor: 0.08 Sky view factor: 0.12 Sky view factor: 0.22 Sky view factor: 0.31

Salvati et al (2017)

Raval

Carrer d'Elisabets Carrer del Notariat Carrer del Pintor Fortuny Rambla del Raval

Height: 19.8m Height: 19.8m Height: 19.8m Height: 19.8m

Widht: 4.5m Widht: 5.9m Widht: 11.9m Widht: 58m
HAW : 4.4 HAW : 3.4 HW: 1.7 H/W : 0.3
Sky view factor: 0.08 Sky view factor: 0.12 Sky view factor: 0.21 Sky view factor: 0.63

@ QO B O




MNa ta Asvtpa, Kpltnpla €ivat:

= O BaBpuog cuyKopwonc,

= H B€on otnv 000 (amoctaon amo
KTipla),

= To Uyog NG KOWNG,

= To UYoC TOU KOpHOU wC TNV KOWN,

= H diapeTpog tNG KOUNG,

* H mukvotnTa T0U UAAWHATOC N N

(UAALKN emipavela (LAI) n o deiktng
mTUKvotntag @UAAwvV (LAD),

* H ooUdpia / avicoudpia tou €idoug,

i K.d... (TAVTWCE OXL TO TTOAUTIALYHEVO
£0wW OIANUUA «@UAAOBOAO 1) OXL»).




(a) Reference

To 1o MANPEC LOVTEAO EwC onUEPa (;)

Alakpion Twv 5£VprV o€ 54 Katnyoplsg e
ach\oya UE TO ULpog TNG KOWNG, TO uqug Tou -Warm
KOPHOU WG TNV KOMN, Tn OLAPETPO TNG KOUNG, o

-Very Hot

Morakinyo et al (2020)

TNV TTUKVOTNTA TOU (PUAAWHPATOC.

AlaKplon TwV Actikwyv Papayylwy o€ 3
KATNYOPLEG Yla okiaon:

v" YynAng mpotepatotntag (H/W < 0,5): kovtotepa
OEVTPA, HEYAANG KOUNG, HEYAANG TTUKVOTNTAG
(PUAAWPATOC.

v' Méong mpotepatotntacg (0,5 < H/W < 1,2): kKovtotepa
OEVTPA, HEYAANG TTUKVOTNTACG PUAAWHATOC, HEYAAOU
UYoug KopHOoU w¢ TNV KOWN.

v' XapnAng mpotepatotntag (H/W > 1,2): ynAdTepa
QEVTPA, MIKPNG EWC MEONG TTUKVOTNTAC PUAAWMATOG, UE
MEYAAO UYPOUG KOPHOU WE TNV KOWN.




3 napaAAnAec oodoi e idla
YEWUETPIKA Xapaktnplotika, Abnva
(o mapadeiooc gival n ooo¢ Kaptain)




Mia npotaon Avong, omou &ival
{nTnua o agpIoUoc tng ooou

v' ®duteuon o€ opadeg tTwv 3 - 4
OEVIPWY, WOTE VA UTTAPXOUV
HeTa&U Toug KEVA Yld TNV
KUKAo@opia agpa Kat tnv
EKTIOUTIN aKTlvoBoAiag.

Thom et al (2016)




* Katavd)\wc
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* KatavaAwon vepou / S1apop@won EMIPAVEIWY

30°

Ta dévrpa xpetalovtal
ETMMAPKEG OYKO £6APOUG.

Kal yua va Bplokouv |
VEPO. [ T
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Fig. 3 Relative mean contribution across Aleppo pine (Pinus halepensis)
Voltas et al (2015) populations (percentage =+ SD) of soil water extracted by the trees on eac

of three sampling days (D4, 2 June; D5, 28 July 28; D3, 27 September)
from three plant water sources obtained by siar Bayesian mixing models:
upper soil layer (0—15 cm), lower soil layer (1540 cm) and groundwater
(below 40 cm).
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TEAog, pua 1d€a amo tnv AuctpaAia, yia tnv UKOAN
(avaAoyLlKd PE AAAEC KATAOKEUEG) auénon tou e6agikou
vepoU (Kal Tautoxpova tn HElwon tng amoppong atxpng).

Lintel

Thom et al (2020)

Gravel Trench

Fig. 1. Cross-section illustration of a gravel-filled infiltration trench installed alongside
an established Lophostemon confertus tree. The inlet that conveys stormwater to the
trench was either vertical (lintel) or horizontal (pit). The cross-section is cut at the
centre of the trench showing dimensions relative to the tree in metres.
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