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—=editeranean climate & climate change

= | inks between large scale atmospheric
circulation and Mediterranean, climate

= Extreme events in the Mediterranean
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Why is the Mediterranean of importance?

= Ahetspoet” whose climate is especially responsive-iorg
- change and where potential climate change impacts are
= particularly strong

= Spatial distribution of temperature and precipitation

— Large scale atmospheric circulation,
latitude, orography, land-sea interactions,
SSTs, other smaller scale processes =<




Vulnerability in the Mediterranean

- .. Hydrologic cycle — Rainy season
-~ Water resources & water quality
< Agriculture & environment
Economics & social development & behaviour

<= Temperature extremes — Heat waves
entality.& air pollution




Vulnerability in the Mediterranean
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Data and Methods
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- = Gridded temperature 1750-2006
. luterbacher-et-al. 2004 & Xoplaki et al. 2005, updated; Mitchell
and Jones, 2005

= Gridded precipitation 1750-2006
Pauling et al. 2006; Brohan et al. 2006 —

= [arge-scale gridded sea level pressure 1750-2006,
combined station pressure and CLIWOC/ICOADS data

ﬂ@ et all 2010'& Allan and Ansell 2006 e —
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= Canonical Correlation Analysis in the EOF space .
—> selection of optimally correlated patterns between SLP
and Mediterranean temperature & precipitation
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Mediterranean TT cca2 (0.70, 36.5%)
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Normalised time components

— SLP 10yr filter
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winter preC|p|tat|on and temperature trenas
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- Toreti 2010



_.Station_ data
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Extreme events in the Mediterranean
Winter precipitation
Summer temperature .
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Quality control
I break point detection
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286 series
1950-2006

Toreti 2010
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5 runs from 1950 to 2050 (A1B). 2 GCMs and 3 RCMs

* CMCC - Med

* CNRM - MM

* [PSL-Reg

* ENEA - Protheus
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e MPI-Med. Winter total precipitation, 1961-1000.




xtreme precipitation
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Probability of
occurrence of
extreme events.
Estimated tendency
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@sign increase Osign decrease O no significance
Toreti 2010



reme precipitation, 50-year return leve
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xtreme precipitation and atmospheric circulation
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20 coastal series
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500 hPa, SLP
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R — Daily anomaly fields
assoclated with extreme
precipitation days

Toreti et al. 2010
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500 hPa Western Mediterranean

reme precipitation and atmospheric circulation

Dipole
structure

southwesterly
flow

moisture
transport from
the Atlantic

Toreti et al. 2010



xtreme precipitation and atmospheric circulatior
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Warm air
advection &
anomalous
vertical motion

Instability
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transport from
western basin

Toreti et al. 2010




1951-2005
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Significant changes (90%) in winter total precipitation (mm).
5 runs performed within the CIRCE project




Winter CDD 2021-2050 wrt 1961-1990 .
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editerranean summer Tmax min
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© 1 -0.12°C/decade +0.67°C/decade

Nl
NW \J V

| -0.27°C/decade +0.48°C/decade
1 -0.30°C/decade +0.43°C/decade

,,,,,,,,,,,,,,,,,,,, Kuglitsch 2010
Xoplaki et al. 2011
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95th percentile

e TX:+0.38 £ 0.04°C/decade
e Max. Increase In
continental areas

d, 19602006 (°C/decade)

e TN: +0.30 £ 0.02°C/decade

* Max. increase in —
coastal areas

Kuglitsch et al. 2010



Heat wave intensity trend
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> HWIO5: +1.33 £ 0.06°C/decade

> 56% significant
Kuglitsch et al. 2010
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> HWL95: +0.85 £ 0.02 days/decade

> 37% significant
Kuglitsch et al. 2010



HWN395, trend, 194

1]} +0.1 +0.2

> HWN95: +0.17 £ 0.01/decade

> 47% significant
Kuglitsch et al. 2010
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« Heat waves “hotspot”?
« Western Balkans
e Western Turkey
* Black Sea Coast

Kuglitsch et al. 2010
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from The International Disaster Database; Kuglitsch 2010
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SLP (anomaly; hPa)

Xoplaki et al. 2011
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(c) (d) ~Xoplaki et al. 2003



pparent temperature > 105°F/40.6°C
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 Higher apparent temperature despite lower relative humidity Fischer and Schar 2010

 Changes are strongest over humid and warm regions (coasts & river basins)



Health risk and populatior_\ density
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AetimMportant Atose [C Modes toracecountior
_Wl'eﬁ_TFe'rranean winter climate varlablllty are the NAO and
...:-._—EAJWRUSANJJ;h changing Influence over time and different
Impacts at regional scales

= Positive NAO and EA/WRUS strongly contributed to the
recent overall winter dryness -~

= | esser warming to the west and cooling te the'east can be
partly attributed to the different impact.ofithe NAO and
2US patterns in these reglons

—

M precipitation

= \West Mediterranean extreme precipitation events are
connected with intensified moisture transport of Atlantic
origin
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ISIONS

= Fast Mediterranean extreme precipitation-events

~ are connected with'warm air advection, instability.

= Upward trends of Eastern Mediterranean heat

wave Intensity, number and duration

el

= 10 most severe Eastern Mediterranean:heat
waves are connected with increased atmospheric
stability resulting in clear skies, maximum |

selation; reduced relative: ail humidity___._-;-i

INCrease over
Id and warm regions and densely pepulated
areas and cities



Thank you very much |
for your attention! |




