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e Severe

Motivations

storms,

impacting on human society and economical activities
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The Mediterranean region

SSMI and raingauge
~ observations

1978-1994

= o 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 Africas
countries.




And the rest of the world

Storms do not respect country boundaries — a pan-European
approach to data access and modeling is necessary

Liquid Water:
00 0s 10 15 20

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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» Type I events:
e Long-lived (lasting more
than 12 hours)

e Spatially distributed
(more than 50x50 km?2)

latitude

Severe events classification

Type II events:
e Brief and localized
(lasting less than 12 hours)

e Spatially concentrated
(less than 50x50 km?2)




A Mediterranean critical case
Genoa 2011 flash-flood

On November 4th, the city of Genoa, Liguria region
capital, was gutted by a torrential rainfall event with
about 500 millimeters of rain - a third of the average
annual rainfall - fell in 5 hours (between 10 and 15 UTC).
Six people were killed. Television footage showed cars
floating freely and people wading knee-deep through
flooded streets.

Flash flood of the
Genoa town center.
Top rigth corner: the
similar event of 1970




; Observed rainfall
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A multlscale severe event: mesoscale
. 7 -——

10 1§ 20 25 JO 35 40 4 >50knota

o~ T

.............................................................. AR : B SR e e

;N . Low-level cold and dry
: flow

: Low-level warm and
[=] -
ASCAT 25KM NOAA Winds 20111104 descending 950 moist flow

TN o ISy T TN Y Y,

Advanced Scatterometer (ASCAT) ocean surface wind vectors data of
25km resolution, on november 4th 2011, descending pass (10 UTC)?




multiscale severe event: mesoscale
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(1-15UTC): White ellipsoid identifies the mostly affected area




Another flash-flood critical case:
Genoa 9 october 2014
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ASCAT 25 km: 10 m wind - 2047UTC
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case: Serbia may 2014

Accumulated precipitation amount
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Precipitation amount from
- 13 — 16 May 2014. Meteorological radar
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Scientific challenges

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

(a)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
scientific gateway solutions, easy model coupling,
grid computing and petascale computing systems,

to provide deeper understanding of those events.
14



Rainfall

Discharge

Water Level

Conceptual showcase

WRF-NMM WRF-ARW RainFARM Meso-NH AROME Baingauge
Observations
. Streamflow
HBV DRiFt RIBS Observations
MASCARET || Delft3D-FLOW || TELEMAC-2D || HYPROM 1D || SOBEK-FLOW
1
RFSM

Property Damage
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The ICT-HMR challenge...

Quantitative
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Outlook

HRM chains are usually clumsily stitched together so that it
iIs ONLY model i (of level 1) and model j (at level 2) and
model k (at level 3) that fit together because somebody
worked for many years to get it together.

Adding another data set, replacing model | by model 2,
finding out sensitivities etc is tedious and thus hampers
progress.

DRIHM makes possible to work in a modular environment.

DRIHM provides an e-science environment for this goal.
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Flow & Impact

DRIHM Model Chains

Rainfall Raingauge
observations
NetCDF Bradge NetCDF Bridioe NeaCDF Brdige | NetCDF Bricige | WaterML 2 Bricge

RainFARM

NetCDF Bridge

P-Interface - NetCDF 1.6

Di%(hdl (’;(_'

NaterVL ] Brcage

—

Q-Interface - WaterML 2.0

OpenMi composton Gridded data
Water level WaterML reacer NetCDF 1.6

1 Point series data
WaterML 2.0

l OpenMI 2

Property Damage CaclefEnaasabie

v

Talk Q. Harpham 20
1025-1100



Discharge [m’ /]

mwn

0
WO 201110400

=
s

201110802

Tima [Haur|

.

[ S—— - .
190280 2011190401

- .

B
200002 201110603 2011110004 201111080

Time [Hour]

207111080

44°40'N

44°20'N

43°40'N

43°20'N

44°40'N

44°20'N

DRiFt driven by
an Arome ensemble member

DRIFt{arome DOGD 6: 20111103-20111108

L___IRais Far (arome DOED 6]
___JRais Gta o)

[ IrRan Ote (pos

* Tirva Naw (20111104}

Chearsed Ducrarge
= Sam Dmcharge {00a)
Sin Desesarpe 100aFor)
Tire New 0111108

2011110004 2011110580

The happy end...

Arome D06D_6 - 01 UTC 4 Nov 2011

1-h accumulated precipitation mmh?

WRF83 - 01 UTC 4 Nov 2011

1-h accumulated precipitation mmh’

Meso-NH DRI54 - 01 UTC 4 Nov 2011

1-h accumulated precipitation mmh!

. .
T T T T T T T T

10-m wind ms'  10-m wind ms'  10-m wind ms’
R Y ' o E
. e 18

1 l
. - A . Al ’ 16
= e 14
' < N \ 1 -
b=

Compare with other
rainfall source

DRIFtimesonh DRIS4; 20111103-20111108

DRiFt driven by
a Meso-NH ensemble member

RIBS driven by
a Meso-NH ensemble member

RIBS(mesonh DRIS4): 20111104-20111105

L]
) Rain For (mesonh DRISE)
[ Jrain Far goasonh DRISS)
0 =4 = !
] Rain Ons aturey e r ::- &: :::::I
[ ) Fasir oo (past) 0 i * Time Now (20111104}
* Tirre Pow 20111104 Tm |
¥ bl |
‘ 210 |
e i [ Lila
2WM000 0104 Wn0s WM 11080 207171110004 2071775800 'ﬂ‘.:.‘ 1104 1105 M6 1107 1108
Time [Hour) Time [Hour)
= = 1000 +
¢ Cbairwes Dischirge E‘ Ozansrved Decharpe
“m (hacharge (Dte) HC o ’ - gmg!cwlal‘ I
S Deshange (ObarF o) i = | W Dischange (CBe+Fon)|
- S Ciatys it Compare with other g %o f « Tare Mow (20111104)
. s e i1
hydrological model 2 *° R
e et e -3
210600 2019590401 2011110502 2011110600 201111000820111 18600 s T Fpsraaanc — e >
Time [Hour 3 f o 16 7 T
Mous) Time [Hour]

Talk O. Caumont?21
1120-1150



Genoa 2014 case

On October 9th, 2014, a new flash-flood event took place in
Genoa city center, affecting to a large extent the very same

= place of the event of 2011.

The DRIHM e-Science environment allowed to run a fast

post-event analysis
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Also for citizen scientists
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DRIHM2US ... think globally
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WRF-HYDRO
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Questions?
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