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@ Motivations: Global scale

Disaster Type Proportions by United Nations Sub-Regions:
1974-2003
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@ Motivations: Global scale

Total damages ($US billion) caused by reported natural disasters 1990 - 2012

Estimated total damages ($US billion) per disaster type
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Motivations: European scale
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The analysis carried out within the FLASH project estimated over
29 billion euros the material damages produced by floods in the
Mediterranean region during the 1990-2006 period

 The total number of casualties has been estimated over 4 500
concentrating in the Mediterranean African countries especially.



A HMR critical case

The city of Genoa, which nestles between the
Tyrrhenian sea and the Apennine mountains, was
rocked by severe flash floods on 4th November
2011, About 450 millimeters of rain - a third of the
average annual rainfall - fell in six hours. Six people
were killed. The raging waters uprooted trees,
swept cars, shattered shops and flooded the town
center;

The torrential rainfall inflicted the worst disaster
Genoa has experienced since the flash flood of
1970, when a similar event killed 25 people on the
/th October.
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Satellite cloud liquid water composite (week ending 5/11/2011) clearly
shows the cyclone track from USA east coast to Mediterranean.
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Data: 04/11/2011 15:00 UTC
Sensor: Raingauge
Cumulative Rainfall: last 6 h
Interpolator: GRISO Ver, 2
Value Filter: All Values
Spatial Resolution: Native
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Total rainfall depth between 9 and 15UTC, as provided by the ICPD
raingauge network.



Flash flood of the Genoa town
center. Top rigth corner: the
similar event of 1970
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Yariable: CAPPI 2 at 2000 m
Yalue Filter: All Yalues
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Reflectivity footprint of the precipitation structures considered in this

paper: the orange areas represent the pixels with reflectivity values

larger than 25 dBZ (Italian Radar Mosaic, November 4th at 11:00 UTC).

Sea Surface Temperature Anomaly by G1SST (upper panel) and GMES
MyQOcean (lower panel).



All together, these observations challenge our current
scientific understanding and call for focused and joint
hydro-meteorological and ICT research to:

(@) understand, explain and predict the physical
processes producing such extreme storms

(b) understand the possible intensification of such
events in the Mediterranean region and their physical
origin;

(c) explore the potential of the increasing
computational power and Information
Communication Technology (ICT), such as grid
computing and petascale computing systems, to
provide deeper understanding of those events
through fine resolution modeling over large areal

extents "
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Configurations

Microphysics Convective scheme
Thompson Kain-Fritsch
Morrison Kain-Fritsch
WSM6 Kain-Fritsch
Thompson Betts-Miller-Janjic
Thompson Kain-Fritsch
Thompson explicit
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We present climate simulations for 1979 with various
configurations of the Weather Research and Forecast
s model over the EURO-CORDEX domain. Boundary
=48 - conditions are provided by ERA-Interim. While
=«  Imicrophysics does not seem to have a significant

‘ iInfluence on precipitation statistics, the results show
strong sensitivity to the convective scheme and
resolution.

‘, : Using implicit (parametrized) convection, we show that
4 & the Betts-Miller- Janjic scheme provides the best results
“#® but still presents strong over-estimation of the rainfall

precipitation excess and to reproduce quite well the
- statistics of the rainfall rate.
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Extreme events
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Current activities

™ \\/e are complementing our simulation of the present

3 W 7 climate with a future scenario projection at high-
~ | resolution, in which the WRF model is forced with
CMIP5 output from the EC-Earth global climate model,
with RCP4.5 greenhouse gas and aerosol
concentrations, for the period 2030 to 2050. The post-
> processed datasets produced in this project will be
used as mputs for reglonal impact studies, in
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/A’;ﬂ Future activities
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Questions?




