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DRIHM and DRIHM2US are co-funded by the EC  

under the 7th Framework Programme 



•  Motivations 
•  Mediterranean area and a paradigmatic event 
•  Scientific challenges 
•  Hydro-meteorology, science gateway and e-

Infrastructure: DRIHM project 
•  DRIHM2US ... think globally 
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Outlook 



Motivations 

3 

•  Severe storms, and floods/flash-floods are highly 
impacting on human society and economical activities 

3 



The Mediterranean region 
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•  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. 

SSMI and raingauge 
observations 
1978-1994  
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And the rest of the world 

5 

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

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:  
•  Long-lived (lasting more 

than 12 hours) 
•  Spatially distributed 

(more than 50x50 km2)  

Type II events:  
•  Brief and localized 

(lasting less than 12 hours) 
•  Spatially concentrated 
(less than 50x50 km2)  

Type I 
d=19 hrs 

Type II 
d= 8 hrs 

Severe events classification 
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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  
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Observed rainfall  
depth 9-15 UTC 

Observed rainfall 
depth 0-24 UTC 
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A multiscale severe event: mesoscale 

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

Low-level cold and dry 
flow 

Low-level warm and 
moist flow 

Large-scale frontal system 
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Radar maps from the Italian radar network showing the intense 
thunderstorm wandering along the Liguria coastline  

(1-15UTC): White ellipsoid identifies the mostly affected area 

A multiscale severe event: mesoscale 
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Another flash-flood critical case:  
Genoa 9 october 2014 

Observed rainfall  
Depth 00-12 UTC 

Observed rainfall 
depth 12-24 UTC 
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ASCAT 25 km: 10 m wind - 2047UTC 

Convergence line 



13 

A flood critical case: Serbia may 2014 
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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) exp lore the potent ia l o f the increas ing 
c ompu t a t i o na l p owe r and I n f o rma t i o n 
Communication Technology (ICT), such as 
scientific gateway solutions, easy model coupling, 
grid computing and petascale computing systems, 
to provide deeper understanding of those events. 

Scientific challenges 



Conceptual showcase 
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The ICT-HMR challenge... 

CIMA baseline 
chain 

 

RHMSS baseline chain 

Requirements collection & Limitations today 



HRM chains are usually clumsily stitched together so that it 
is 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 j by model j2, 
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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Outlook 



DRIHM DCI 

18 Talk M. Schiffers 
1400-1425 
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DRIHM portal 

Talk D. D’Agostino 
1150-1215 



DRIHM Model Chains 
HPC 

HTC 

Talk Q. Harpham 
1025-1100 
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The happy end... 

Talk O. Caumont 
1120-1150 
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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 

Talk A.Tafferner 
1215-1230 



DRIHM2US … think globally 

24 



25 

DRIHM2US interoperability testbeds 

WRF-HYDRO CONTINUUM 
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Questions? 
 


