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Liguria: a perfect case study 

The Ligurian large 
catchments! 

… some of the small ones 
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 The horography at different resolutions 
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High resolution, predictability 

Flash floods: small scale 
convective systems. 

 
 
 
Predictability of few hours. 
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Main Model Manager (MMM) 
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Gridview 
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Schematic of the Bolam-Moloch chain 
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Bolam – Moloch, computational resources 
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Ensemble 
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Data Assimilation: LAPS and nudging 

LAPS and precipitation 
nudging for Bolam 
and Moloch 
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Hydrological models 
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Similar schemes 
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Common Format 

The modeling chain operational at ARPAL – CFMI-PC 
resemble the modeling structure of the DRIHM and 
DRIHM2US project. 

 
We do try to use common formats when possible, but no real 

protocol is set. Many differences are handled using a case 
to case method. 

 
Adopting DRIHM/DRIHM2US achievements is for sure an 

improvement, already at the present stage. 
 
Operationally (!) important to consider the risk of allowing 

simple changes in the model chain configuration: 
Forecasters need stability. 
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The long path leading to operational chains 
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Common Format 

Same advantages of the research framework are available 
during the test process of new configurations 

 
Also allowing for a fast and effective visualization and 

comparison of different pre-operational choices. 
 
 
Challenges:  
 
Some modeling tools can be developed in order to be 

shared by different modeling systems: 
 
Examples:  Data Assimilation 

   Model Output Statistics 
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Common formats: Data Assimilation 

Data 
Assimilation 

Model 1 Model 2 Model … 

Issues:  
•  grid,  
•  uncertatinty statistics,  
•  vertical structure 

Implementing a mantaining 
an interface for a 
common data 
assimilation scheme? 
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Data Assimilation: Common formats 

The implementation of LAPS for Bolam and 
Moloch is an example 
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Computational Facility 

Computational resources are “limited” by definition. 
 

But: 
 

Operationally oriented evolution of the DRIHM 
projects must take into consideration that 
forecasters and the entire alerting system need 
stability and known timing. 

 

Any distributed solution should include the 
possibility to get sufficient priority to end the 
process by a know time. 

 

Minor but not negligible issues also if the system is 
too efficient respect to expectations. 
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Computational Facility 

0 +6 +12 … 

Challenges:  
 
Is it possible to handle a distributed system capable to 

accelerate or decelerate in order to respect a regular 
timing? Or: 

Is the civil protection system capable to adapt to 
computational resources availability? 

As before, the advantages of the presently available DRIHM/
DRIHM2US facility for the testing phase are apparent! 
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In summary 

Even if the present stage of the DRIHM infrastructure is 
research based, it is already capable to provide a high 
impact in the operational context, in particular in the pre-
operational phase. 

 
Further developement in the pre-operational phase include 

the possibility to share Data Assimilation, Verification and 
MOS (grid, uncertainty,…). Is it worth? I think it is. 

 
Further developement in the strictly operational phase is 

particularly challenging.  
 
In particular an efficient extension of the computational 

resources to the operational world could lead to exciting 
new possibilities. 


