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Cambiamenti Climatici
Danni a scala globale RSE
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Loss events worldwide (1980-2018): number of relevant events by peril
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Source: © 2019 Munich Re, Geo Risks Research, NatCatSERVICE. As of March 2019.

- Climate-related hazards are at historically high levels .



Cambiamenti Climatici
Danni in Italia RSE

L'ltalia € un Paese particolarmente esposto alla crisi climatica,
con danni sempre piu evidenti all’economia e alle persone

Numero di eventi estremi in ltalia dal 2008 al 2019
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Evolution in the 21 century of the climate hazard damages to critical infrastructures in EU28 + Switzerkand,

Norway ,Iceland (2016) RSE
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2. Come si studiano i CC: Dati e Metodologia di analisi
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Come si studiano i Cambiamenti Climatici

I modelli numerici RSE
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Global Mean Energy Balance
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107 \ Radiation 342 Solar Longwave
107 Wm~=2 Radiation Radiation
‘ 342 Wm= 235 Wm=
Reflected by Clouds,
Aerosol and i
Atmospheric Emitted by
Gases Atmosphere

Atmospheric
Window

Emitted by Clouds

Absorbed by
67 Atmosphere

' T7
v Greenhouse
Gases

324
Back
Radiation

FAQ 1.1, Figure 1. Estimate of the Earth's annual and global mean energy balance. Over the long term, the amount of incoming solar radiafion absorbed by the Earth and
atmosphere is balanced by the Earth and atmosphere releasing the same amount of outgoing longwave radiafon. About half of the incoming solar radiation is absorbed by the

Earth's suwrface. This energy is transferred to the atmosphere by wanming the air in contact with the surface (thermals), by evapoiranspiration and by longwave radiation that is
absorbed by douds and greenhouse gases. The atmosphere in tum radiates longwave energy back to Earth as well as out to space. Source: Kiel ﬁ;n(:.\‘: E’e&i&e&#‘.‘ Iaﬁa.? I



https://www.britannica.com/video/152194/overview-role-greenhouse-gases-climate-Earth
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Monitoring Station Plateau Rosa

CO2 BaDS (Background Data Selection) \\\ RSE
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IPCC AR5

Ocean surface Land surface La;*ld and ocean surface RSRE
2 2 2 icerca
Sistema
7 3 F Energetico
A scala globale =t : ”
!-' .-
"o —d
e
A scala regionale § 2F
o
dz}
, _North Amertica .

OHC (107))
bowas
OHC (10™J)

howa

South Pacliic 2 ——
2010 strafia
é‘ od B o'r Indlan Ocean 2 S
2 = o |em—— <l | g1
= -0 b
g ot r—J E 2 d 2 M
. = i - -Q
e 1810 1860 g < 1l
1810 1860 2010 -2 1—.. A : = 4 .‘ i S D
AT 810 960 2010

i

N
OHC (107))
baowna

1910 1960 2010 -1 4. 4 . A

Ricerca sul Sistema Energetico - RSE S.p.A.



Trend della temperatura: dati osservati
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Surface European Air Temperature over lan RSE
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European temperature
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In Europe: an increase of almost 2°C since the latter half of the 19th century
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Atmospheric Predictability

o \\ RSE
* Predicibilita del 1°tipo - initial value problem A=
Initial Conditions
Meteorological Forecast
time-frame: 10 days
spatial resolution ~ 1 km

* Predicibilita del 2°tipo - boundary value problem
External forcings
Climate Projections (statistical properties)
time-frame: 10-100 years
spatial resolution ~ 50 km

Serie temporali di dati osservati

modelli numerici
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Scenari futuri: RSE

quali variazioni sono attese? Risecs
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IPCC ARS Proiezioni future

RCP 2.6 RCP 8.5
(a) Change in average surface temperature (1986—-2005 to 2081-2100)
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(b) Change in average precipitation (1986—-2005 to 2081-2100)
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Risk Assessment

RSE
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3. Proiezioni future: distribuzione spaziale, trend temporali

Q RSE
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Extreme Weather Events
RSE
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Probability Density Function

ncrease in mean

Probability of occurrence
——

Box TS.5, Figure 1. Schemstic showing the effect on extreme temperatures
when the meaan tempevaiure incraases, for a normal temparature distnbuton.

Wilcoxon rank-sum test
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tas: Confidence on results RSE
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tas: Confidence on results RSE
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RCP8.5 YEA Anomalies 2071 - 2100 against 1971 - 2000
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FD TMN < 0°C
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4. Proiezioni future: Gradi Giorno (Degree Days) pse
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5. CONCLUSIONS

Climate change projections over the Mediterranean region (with focus over Italy) point
out a significant warming and drying, especially in the warm season.

By 2050 it is expected:
a) a mean warming of 1-1.5°C in winter, ~ 2°C in summer

b) a warming over 2°C in extreme temperature values
c) anincreases in droughts, floods and wind storms
d) HDD reduction ~25% ; CDD increasing ~100%

An exacerbation of the hazards, projected to become more serious in the second part of
the century
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