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TODAY

>
>

IN THE FUTURE

1. What impacts are being experienced?

2. What responses are
being undertaken?

Ada
resy

3. What future risks are of greatest concern?

elated

@ Key risks

Reasons
for concern ##

Realised risks

Observed impacts)

Exposure
4. What are the limits
to adaptation?
@ Limits to adaptatior
& Residual risks
Actions to reduce hazards, exposure i Impacts (observed) and risks (projected) Chapter structure
and vulnerability
o In the future : Hard limits to adapt
~ S~ i Solution space for Climate @ Section in Chapter 16
3 < 5 < \ Resilient development Residual risks (i.e. after adaptation)

Conceptual framework for climate
risk/impacts assessment and

GOt AYIFGS NBAATASY
iImplementation (IPCC, 2022).
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Boththe urgencyand thecomplexityof the climatechangecrisis
requireactionsat a newdepth and scale.

Ourreport providesa solutionsframeworkthat successfully

combines strategies to deal wittiimaterisks adaptation with
actions to redUC@reenhousegasemissions(mitigation) which
resultin improvementsfor y | (I daNdb.I>& LdtelSb@iagc for
exampleby reducingpoverty and hunger improvin Ith and
| |hoods providingmore people withcleanenergy and
cosystem®n land, inlakesandriversand in the

Thissolutionsframeworkis dClimateResilientDevelop

IPCC ARGVGII Repor(2022)
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SCENARIO: rcp 8.5 frequent, 2011 - 2040, Tair 34 °C, frequency 2,766 SCENARIO: rep 8.5 rare, 2041 - 2070, Tair 41 °C, frequency 0,066
Tmrt °C gt Tmrt °C
W<3s X
[135-50
50 -65 C
. 65-70
B 38.00
36.00
L}
34.00
32.00
30.00
Izs.oo
Heat Waves . = -0 2600
. | i Universal Thermal Climate Index
PIU\"al Flood B . - 8/10 to 8/10 between 12 and 17 @1

Livello di propensione all'allagamento P )\

I moito basso m LR
basso " )
medio
M alto

Multi -scale
modelling

Zuccaro, G., & Leone, F.(2021) ClimateServices to SuppoRisasteiRiskReductionand ClimateChangeAdaptation
in UrbanAreas The CLARITY Project and the Napoli Case &todyiersin EnvironmentaScience9, 693319.
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Tabella 1: Aassificazione dei danni degli allagamenti sulle strade in relazione alla profonditt. dell@cqua.

DO Nessun danno

D1 Danni molto bassi (0,2 €/m?)
D2 Danni bassi (1 ¢/m?)

D3 Danni medi (3 €/m?

D4 Danni elevati (6 €/m?)

D5 Danni molto elevati (9 €/m?)

Descrizione

Profonditt. dell@cqual
(m)

0
0,001-0,11
0,12-0,29
0,3-0,49
0,5-1
>1

Tabella 2: assificazione dei danni degli allagamenti sugli edifici residenziali in relazione alla profonditt. dell@cqua.

0
0,001-0,004
0,005-0,05
0,06-0,19
0,2-0,8
>0,8

Tabella 3: Qassificazione dei danni degli allagamenti su edifici non residenzali in relazione alla profonditt. dell@cqua.

DO Nessun danno
D1 Danno molto basso (0,2 €/m?)
D2 Danno basso (1 e/m?)
D3 Danno medio (25 €/m?)
D4 Danno alto (84 e/m?
D5 Danni molto alto (270 e/m?)
Qasse di danno
DO Nessun danno
D1 Danno molto basso (0,2 €/m?)
D2 Danno basso (1 €/m?)
D3 Danno medio (16 €/m?)
D4 Danno alto (55 €/m?)
D5 Danno molto alto (247 €/m?)
Industry
120
~o—BELGIM
10 *- CZECH REP.
nCrE= o
I W - NoRWAY
020 :Imw
¥ e —OTHER CONTRIES
o 1 2 3 4 s L ] 7
depth (m)
Agriculture

-+ BELGUM

§ow - NETERADS
- NORWAY
§ou - swTERAD
00 —=— UN KINGDOM
——OTHER CONTRES

depth (m)

Fgura 1: Qurve di vulnerabilitt. di inondazione (Fonte: Huizinga et al.,2017).

Descrizione

depth (m)

Profonditt dell@cqual
(m)

0
0,001-0,004
0,005-0,05
0,06-0,19
0,2-1
>1

= OTHER COUNTRIES

—+—BELGIM
~&- CZECH REP.

GERMANY

- NORWAY

+ SWITZERUAND
—=—UN. KINGDOM
=== OTHER COUNTRES

for HeatWaves andPluvialFloods

Tabella 1: Qassi di danno da stresstermico legati ai valori UTQ, riferite alle fasce deboli di popolazione (bambini sotto i 15 anni e
anziani di ett superiore ai 65 anni) per la zona climatica di Napoli.

UG

l’@'%,, Vulnerability cruvesand damagematrices
Clarty

dassi di danno

DO Nessun danno 26
D1 Livello di cautela (stresstermico moderato) 32
D2 Livello di cautela (forte stress termico) 38
D3 Danni (stresstermico molto duro) 46
D4 Danni estremi (stress termico estremo) >46

y =4,8563In(x) - 14,692
R?=0,9933

y =5,4711In(x) - 17,892
R?=0,9983

2 25 30 35 40 45 50 55
-1

Curve di vulnerabilita da stress termico (media fasce di eta popolazione pevlaccEU eContEU)

VF VF
7 4
— 0,0998(‘112"5"
6 ¥ R2=0,9439 35 y = 0,0087e%2345x
’ R2=0,3884
5 3
a 2,5
2
3
1,5
2
1
1
0,5
(0]
20 22 24 26 28 30 32 34 0
20 21 22 23 24 25

Variazione percentuale di mortalitd associata alle ondate di calore.
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. Rigenerazione urbana
@ Strade da riqualificare
| Strade nuove

. Strade nuove

[ Aree verdi

[ quartieri

Fgura 1: Qassificazione dei progetti e interventi in corso nel Comune di Napoli (fonte: PLINIVSLUPT)

' Tmrt °C " 3 Tmrt °C
70 ] H<3s R -.?;‘ <3
[ 35-50 e e / [ 35-50
e, 50 T 50-65
X, M7 - '+ W es-70
"~ [ B0 Sl )
(= -

2 Scenario RCP 8.5

. 2011 - 2040

. Scenario RCP 8.5
periodo:
2011 - 2040

temperatura dell'aria:

37.5°C * temperatura dell'aria:

37,5°C

{

probabilita di occorenza:
. occasionale

probabilita di occorenza:
occasionale

Figura 1. Bvidenziazione delle celle interessate dainterventi in corso o pr?grarnmati, relativamente ai valori calcolati di Temperatura Figura 1: Analisi dei progetti e interventi in corso con indicazione del potenziale miglioramento delle condizioni di isola di calore,
Media Radiiante (Tmrt) (fonte: PINIVSLUPT) indicatore Temperatura Media Radiante (Tmrt) (fonte: PLINIVSLUPT)
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Current state
Land use class m? % Adaptation
agricultural areas 16382 2,2% 2
buildings 127031 16,9% Lond use class m % ¢
Built open spaces 240351 32,0% ﬂrlcu[tural areas 16257 2,2% al
roads 100763 | 134% buildings 55434  7,4% -
sports facilities 11097 1,5%
trees 124321 | 16,6% Built open spaces 59514| 7,9% -
vegetated areas 110469 | 14,7% roads 57950 7,7% -
cool roofs b 15218 2,0%
canogy 8 4936 0,7% sports facilities 11097 1,5% -
TOTAL 750568 | 100,0% trees 124321| 16,6% -
Currantstate Adaptation PN X g & 7&5\'\‘\; ) vegetated areas 103469 13,8% -
Fioa - green surface a 6362 0,8% €970.269,81
Ao et green surface b 15666 2,1% €509.156,96
green surface ¢ 25129| 3,3% €816.684,17
trees a 25109 3,3%| €10.891.025,11
trees b 19841 2,6% €5.208.313,08
trees c 12913 1,7% €1.242.872,68
permeable floring a 10285 1,4% €719.939,88
permeable floring b 49082 6,5% €1.717.855,32
reflective surface b 60055 8,0% €900.832,06
green roofs b 15093 2,0% €830.114,34
cool roofs b 66802 8,9% €277.226,87
W agricultural areas ™ rface b B permeable flooring ¢
® buildings .::::: ::d:zz ¢ u reflective surface b canopys 7344 1,0% €1.652.293,43
® Built open spaces W trees a ® green roofs b canopy b 1522 0,2% € 131.240,65
¥ roads Wtreesb & cool roofs b
o trees 8 trees ®canopy a canopy ¢ 7132 1,0% € 624.062,06
i ® permeable flooringa M canopy b water bodies b 192|  0,0% €7.205,01
® green surfacea ® permeable flooring b ® canopy ¢ ~ -

M water bodies b

Supportto implementation of urban plansand project (PNRR)
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Stato di fatto

Stato di fatto - TMRT

Stato di fatto - UTCI

Cool flooring
(LOWSRI<0,75)

- Lawns and
green areas

- Roads

Grassed joint

pavements
i) Extensive

green roof

Supportto implementation of urban plansand project (PNRR)

Layout 1 - TMRT

Layout 1 - UTCI

W Trees

=) Permeable
concrete

- Urban
agriculture
Built open
space

Layout 2 - TMRT

Layout 2 - UTCI

TMRT
C

48<

41
<37

Layout 2

urci

36<

Mappo UTC) » seeic
i progetto - loyout 1

Edificl: specifiche di intervento

Tett verdi

I tetti verdi da grevedere sono preval
non destinati ad aitivits collettive {inci
inserimenta i spacie arboree o arbuss

subambito, cosi da garantire una ridue]
wurbana e quind della temperatura delr

Ort urbani
Gh orti urbani sang ds prevedere prevg
prossimita i #5si & in copertura, in m:
deglabitantidella 2005, creando paralle
Uinsesimento degli ortiurban allinterno
e colture dalfinquinamenta prodotto ne
permette di riutilzzare facgua raccolta §

per alimentare Fimpianto diinrigazione '

Sistemi passivi
Particolare attenzione dovra essere

staglone estiva per limitare Iimpiega d| =

prevedendo solugion: tecniche per I
incidente (schermature solari, facciate
sfasamenta e attenuazione dellenda ter

Indicazioni CAM

Eficiensn energeica: | proge egli i
garantire che il fabioisogno energetico
43 imgianti 3 fonti finnovabih o con
(cogenerazione o trigeneratione ad

Blomgssa: i progetto di nuovi edific o fistrutt
prevedere Ia realizazione di una superficie 3
garantisca un adeguato assorbimento delle en
e favorisca una sufficiente evapotraspirazione,
microchima,

Destinazioni duso: |l progetto di un nuovo
dimensioni del progetto, deve essere previsto
avoro e servizitale da favorire Fautocontenime]
base alla insediate e al nur

: Nei pa &
un fattore medio di luce diuma maggiore del 2% Qualora Forientamento del

(sogorni, sale da pranio, cucine abitabill ¢ smik) dovranno essere orientate a
Sud-Est, Sud 0 Sud-Ovest. Le vetrate con esposizione Sud, Sud-Est e Sud-Ovest
douranne disporre di proterioni esterne progettate in modo da non bloccare
Faccesso della radiazione solare difetta in inverno.

Faerazione naturale diretta in tuth | locall in cul sia prevista una possitile
oceupazions da parte di persane tramite superfci apribii in relazione ala
superfcie calpestabile del locale (aimeno 12 della superficie del pavimenta).
Nello realizzazone i impiants di wentlazione  funtionaments meecanico
controllato (VMC) si dovranno limitare a dispersione termica, | rumore, Il
Consumo G energi, Fingresso dalfestero di agent inguinanti (3d 5. poiveri,
pollin, nsetts etc) @ d aria cakta nai mesi st E auspicabile che tall mpianti
prevedann anche il recupers di calore statica efa fa regolarione del livello
ol umidits dellaria elo sistemi per i pre-raitamento per riscaldementa &
B fitrata, o

Comfort_acustico: | valor dei requisits acustici passii delfedificio. devono
corrispondere almenia a quell della Classe Il ai sensi della norma UNI 11367.

termaigrometrico e di qualita delfaria interna bisogna garantire condizion
conformi almena alla classe 8 secondo la norma SO 7730:2008 in termini di
edi Insoddisfatt].

Fing vitg: Occarre prevedere un pianc per il disassemblaggio e la demalizione
selettiva dellopera (impianti inclusil a fine wita che permetta il riutilizzo o i|

centralizzate stc ) che
per un valore pari ad un uheriore 1
legisiativo 28/2011, allegata 3, second]
dunque per il 60% EPacs & GO (£ + &

o o ais por 1
EPe = lobbissgno e il rafrescr

| compreso anche o stato deifambiente fluviale

devono essere previstisenviz in numero adegud

Rapporto stato ombientale; nel caso di progett
intervent i ristrutturazione di edifici esistent
un Rapporto sullo stato dellambiente (chimics

di rikevo (anche fotografico) e del programmal
amblentale del to i intervento,

Classi acustiche UNI 11367

Deserstore Gase
sclamants i faccsta Drm e [45) ]
aclamento s rumari 1 unithimmobiar K .168] ]
| vl dirumen 8 clpestio U —{d8] s
i sm
[ivello dirumore implaei discontri L4BA] |
I i cmun o <

Daytime average
Tmrt °C
38
45
50
55
61

- n

[ ] |

DATI DI INPUT:

DATI CLIMATICI

- T airmax 37.4C

- Tairmin 28.40°

- T ground max65.09
- T groundmin 28.4C°
- Kglobal h14823.7

- Kincomeh19 1011.86
- K diffuse h12299.99
- RHmin 33%

- RH max52%

- WIND speed3.0kst

PARAMETRI DI
ESPOSIZIONE UMANA

- Absorption, shortwave
radiation:0.7

- Absorption, longwave
radiation:0.97

PERIODO DI ANALISI
- Media h. 07:0620:00
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. el H' i i_HH,iHiH HH
30l 311:00 2 ul 31 24:00 151 1100 - 3ul 31 2400

Minumum Enviromental Orlt(_arla PERFORMANCE BENCHMARK REULT
(CAM land cover and urban drainage)
Minimum green cover ratio 48% 40% -
Minimum tree cover ratio 40% 40% -
Minimum permeable surface 68% 60% -
ALARTYindicators (Urban Heat PERFORM REU
Island and Outdoor Comfort) ANCE BENCHMARK o

TMRT2018 baseline 43,6 M4 -
UTC2018 baseline 34,7 H85,5 o
TMRT2020-2040 RoP45 47,3 7 -
UTCO2020-2040 RoPas5 40,4 40,5 -
TMRT2020-2040 RoP85 48,7 8,5 -
UTO2020-2040 RoPss 43,1 3 -

Supportto StrategicEnvironmentalAssessmenbf urban plans(EUSEA Directive)
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Tip of the iceberg -
Narrow Innovation

Agenda

Patterns

System
Structu

Current Focus:
Only a small part
of the innovation

Tip of the iceberg
- Leads to narrow climate innovation
agenda: just looks at events and
patterns and everything below
remains unquestioned

Reducing resource and carbon intensity of activities
in different sectors (mainly via new technologies)
 Contribution to net-zero pathways even when these
heavily rely on unproved technologies at the end of the

century to capture emissions that have potential large
trade-offs

Increasing accuracy in data gathering around (BAU)
patterns (considered inevitable) to reduce carbon
intensity

e.g. better data on where people drive

Decoupling current supply and demand from
emissions (and other negative impacts)

* Support for companies/cities focuses on

» BAU with emission reduction targets, carbon pricing and
lal

» Optimisation of activities (e.g. y per
unit of activity) and substitution of svstems parts, e,
cars (mainly via technological improvements)

« Companies, cities and countries focus on reducing
negative impacts (mdudmg emissions), while maintaining
high-demand syst

« Innovation = technological change
* GDP = well-being

« People's preference (e.g. driving, having large homes, etc)
are exogenous

Mi

MISSION
INNOVATION

Impact of Innovation

Full iceberg
- Expanded climate innovation agenda:
question and changes in every level,
starting by mental models around
innovation and well-being

d-:mdohn-'y :m«hb,nmmu

* Contribution tonet zer0 that bring early
nd reduce relance of unproved technologies
Targe potential trade-offs) at the end

Data to Inform Deci

Incentive and Tools Focus

Mindsets Around
Innovation and Well-being

NET-ZERO COMPATIBLE

INNOVATIONS
INITIATIVE

Reshaping systems so that, by design, they

reduce/avoid energy, material and resource demand,

while increasing well-being.

Support of companies/cities focuses on:

« New/different ways of providing for human needs

. x ’l;sq of tumo:(v o eorta Jse systems vzt:ler than
improve parts (e.g. GPS and apps to upscale

sustainable on-demand shared rvr

® Low/no tech actions that can also lead to system
innovations (e.g. road space reallocation)

« Society focuses on delivering 11 billion flourishing lives
T psetay PR

« Innovation = doing things differently
« High demand is not inevitable nor needed for high
well-being

« People’s preference (e.g. driving, having large homes, etc)
are endogenous

@)) OECD

ICIES FOR BETTER LIVE

sssse.  Events

System
Structure

The Full Iceberg Model (source: OECD, Mission Innovation).
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3D modelling tools input  data

Geometries (RHINO 3D model)

Outdoor surfaces information

Landcover

Thermal characteristics (albedo, thermal emissivity, etc.)

Trees information
Dimensions
species

9 U (i Cn fediuiekjo

Building program

Envelope, roof and floor construction
Window to Wall Ratio (WWR)

HVAC systems

OO X 00XX

0 ooo %

3D modelling tools output  data

Thermal comfort analysis

Mean Radiant Temperature (TMRT) [X]
Universal Thermal Climate Index (UTCI) [&]
Indoor Predicted Mean Vote [PMV]

0 oo %

Energy analysis

End Use Intensity [kWh/m2y]

Renewable energy production potential [kwWh/y] W
Carbon analysis

Carbon Footprint of Building Materials [tCO2/ y]
Carbon storage potential from vegetation [tCO2/y]

O O X0 O X

UNIVERSAL THERMAL CLIMATEINDEX

INPUT 3D MODEL IN RHINO

ic
’.’”
Lk

s extreme heat stress

=

41 very strong heat stress
1
C # strong heat stress

= moderate heat  stress
= slight heat stress

ENERGY CONSUMPTIONANALYSISTOOL

R

Kwn
Imnooe
74099.50

5448891
li5267 3

Total Zone Electric Equipment Electricity Energy (kWh)
1/1 10 12731 between 0 and 23

> ll||l g i
| I-..-llll.--h

-k e e e A A

ENERGY USE



ISTOS

CENTRE FOR NATURAL
HAZARD MANAGEMENT

City-scale energyconsumption

Dati di input
Consumeenergeticodel patrimonioediliziodel Comunedi Napoli

W . erergeti, poismcnio. o [244]
postron

v v
. W y v v v’
w vy v vy
T, "v' LA Iy
v
v "“yv ',"" Vewy % 'v
vv'*v 'v',"
vy v
w 77T RN vl
J"'V v
v v
w vY v
A v
A AR &

Mean energy consuption
[KWh/m2]

0-27
27-62
62-88
88-112
B 112-115
Positron

Annual energy consuption
[GWh/m2)

0-2

2-5

5-92

92-146
I 146-262
Positron

Consumo
Energetico
Medio

per cellaal m?

v Consumo

Energetico
TotaleAnnuo
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RADIATION TOTAL SOLAR PV potential
RANGE ENERGY (kWh/anno)

(kWh/m2) (kWh/anno)

800 to 1500 2'902'400'000 172'400'000
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CO2 storag@otential from trees

Dati di input
Individuazione alberi della citta di Napoli

trees
Positron

Output
Potenziale di assorbimento di CO2 equivalente (t/anno)

CO2 equivalent absorption

[ty]
0-0
0,05
0,42
0,86
2,16

Positron

,05

-0,42
-0,86
-2,16
-18,88
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NAPOLI SECAP GIS + ENERGY CADASTER

W @ dt_eneroetic_patrimonio,ne [244] Y
Pasitron
v
v v v
v w v A
L/ v
w vy W oy ¥ o
v w “ : SR Vvv
v v
v e v T YT YWy %
v v
vy v vV ¢ v
v v
v \ 4 v v w
"v vy v 3
- Jew v
b/
L v
v Vy
w vY v
w" v v
v v
" T — G gl s o 00 B i s 321 203
W umacmes Yo Conmwo emaes gy, T — 0
273 A8 oot o Vot 10,607 L PR B————, e
Snase co e
o SRS VS NN 225 05 R 9GH A RIS T a3 o wn
st e LA
swﬂuu(n'u oo
TR vt A VA WA 2125, 0128 Dol 1976l 400078 1wions ey —

5 CRCDLD cOraLE (b 24 HECKO)

‘gunan 2021 o] b, 2021 [hwh] mran 2021 [kwh] aprie 2021 [bwh] oo 2071 (k] e 2021 [kwe] Wgho 2023 (omh]
= 4 s 2 st @«

0
e w62 6 @ s P st
an = s B 50 a3 £
un s 14 8 50 a3 8
™ 4 5% s 364 an siss

ENERGY + URBAN CLIMATE SIMULATOR (bundnmgl@minburhoodscale)

CONFIGURATION EXAMPLE

Modelling outputs
- UTCl outdoor
- Building energy consumption
- PMV/UTCl indoor
- Building materials carbon footprint
- Carbon storage potential
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BASIC ELEMENTS AND PRESET VARIABLES
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Geniro prima accoghenza, via D Blaslks_simulaziona consum|

Dimensions (height, canopy area, etc.)
Thermal properties (emissivity, Albedo, etc.)
Co - Benefits

Typology (use category, e.g. residential, office, etc.
Dimensions (footprint, n° of storeys, etc.)

Envelope data (thermal data, surface properties, etc)
Roof data (thermal data, surface properties, etc)

- Land use type (paved/green with sub-categories, e.g.
asphalt, reflective surface, bioswale, agriculture, etc.)
- Dimensions
Thermal properties (emissivity, albedo, etc.)
Co - Benefits
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30.00
28.00
26.00

Universal Thermal Climate Index
8/10 to 8/10 between 12 and 17 @1

0 GENNALC
1 FERERATO
2 MARzZG
3 apmiLE
4 MAGG IO
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7 asosro
© SETTEMERE
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o 16380620
1)12.43272
2[10.56178
1 6.500478
1 6316332
5/7.233612
5 /5.102178
7/8.534888
B 6072404
3 6.00296

10 8. 564138
1113319530

0 Beating 035848
1 coaling 16,722
2 Interior Lighting 2 28,811
3 Elscerio Bquipment | |3 30,403
4 Fou Fana 48250
B eans imsansty 5 Pumpa 8330
— & water systens 62088
7 Heat mejection 7058
Pumps Intensty

ot Waster Imensiy

Elociric Equipmont intansity

Heatng Intensity
Coving Inkensity

Universal Thermal Climate Index
8/10 to 8/10 between 12 and 17 @1




ISTOS

CENTRE FOR NATURAL
HAZARD MANAGEMENT

CLIMATERESILIENT NEIGHBOURHOOD CONFIGURATOR

INPUT
Mass model + Information in RHINO

Elefront

TOOLS

Outdoor thermal comfort tool

other tools

MAIN OUTPUT

2D/3D microclimate maps
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Co- benefits calculator

PVenergy production calculator

TreesCO2storage calculator
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other information...
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CLIMATERESILIENT NEIGHBOURHOOD CONFIGURATOR

- ENERGY CONSUMPTION RESIDENTIAL AREA

Dotazione
Funzionale Energy Use Intensity (EUI) (kWh/m?) 140,77
a m?2 | %

[Total Surface 29802| 100 PV energy production (Kwh/year) 570300
Partial surfaces
Paved surfaces 14482 48,6 PV panel Total surfaces (m) 8126
[Green surfaces (lawn,
ground,ue(cm) " 6815 | 229
[Tree covered area 1108 | 3,7
Building footprint 8505 | 28,5
|Area covered by canopies | 247 | 0,8
Soil permeability
Permeable surfaces [6815 | 22,9
INon permeable surfaces |22987] 771
- OUTDOOR COMFORT SIMULATION (hottest day of the year) ENERGY CONSUMPTION
u MEAN RADIANT TEMPERATURE
T
. , i
46__Extreme Heat Stress o 5 : o060 H — - ﬂ
|| (12
43
39__Very Strong Heat Stress e = i
% : 5000 - O -
33__Strong Heat Stress L__._ o780 E—. i::;m
25.00 :
20__Moderate Heat Stress i g Hesing
26 Sliaht Heat Stress = ’ B e e T e R
T 0.00
ENERGY CONSUMPTION (PV implementation)
- CO2 STORED BY TREES - COBENEFITS PERCENTAGE . Coz stored by trees
SPECIES: ENVIRONMENTAL H
QUERCUS ILEX (Leccio) 45% B 0% o[ ] H Tree characteristics (input)
POPULUS TREMULA (PIOPPO TREMULO) 12 % SOCIAL . l:l = — | = l:l ot

Species: Acer platanoides

FAGUS SYLVATICA (FAGGIO EUROPEO) 43 % _ 39.60 % R oo sasp SPECIE ARBOREE
g o Lo Order of size: /size
3 ECONOMIC H ﬂ: ﬁ: Im.m
€02 STORED: 0,48 Tons of CO2 equivalent/year . 8.50 % I N Cocing Density: 051 TOTAL TREES 100%
S R M s May n W A S Od Now  Dec — :
H:7.9m (15y) - 10,9m (25y) POPULUS ALBA oo mancor 49,05%

ACER CAMPESTRE tacumo cawer sty 2264%
DBH:18,8cm(15y) - 38,12cm ULMUS PROCERA oo cawresmn 9,45%

(25y)
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Land use

Main param eters ¢ o
A Albedo 2 &
A Emissvity X 2

A Transmissvity % 2 {’r ;
A Sky View Factor . J.

A Hilshad e X
(]

A Suface temp. ratio I

Climate

(input data)

A airtem perature
A wind velocity
A relative umidity uTcl
A solarradiation

Geomorphology
(input data)
A altitude

.
Was .

Hospitalization
costs
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Mortality rate
increase

Multi -hazardresilience

harmonizedassessment
framework for geophysicabnd
climate-related hazards

Geophysics
(input data)

ash dep osits
A PDCsdep osits

Geophysics

(input data)
A PGA

Land use

Main param eters
A Run off co efficient
A Watersheds

A Relative altimetry

A Steamsde nsity 2 I

Climate
(input data)
A preicipitation

Geomorphology
(input data)
A altitude

Flooding
probabilit y
(e g 4]

PLUVIAL FLOODINGS@

Costofroad

Cost of building
dam age -
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Injured pe ople

EARTHQUAKES Q

b
;
£
‘\\
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Collapsed
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VOLCANIC 6
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