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in order to introduce the concept of modern Civil 
Protection Agencies let me spend a few minutes 
talking about Middle Age history 

following one of the many “salt 
routes” from the Northern 
Mediterranean Sea  to  Central 
Europe, crossing the 
Apennines and Alps, to 
transport one of the major 
commodities north. 
 
the route started in the walled 
village of the Del Carretto 
family and finished in Praha at 
the Del Carretto palace.     

Finalborgo 

Praha 



Finalborgo is a 
village 
surrounded by a 
continuous wall 
It’s situated on 
the southern 
slopes of the 
Apennines near 
to the Thyrrenian 
sea 

east creek 

west creek 

main entrance  

bridge 

the original site 
of the village 
was in a 
depression 
between two 
creeks. It was 
walled to avoid 
floods damaging 
goods in the 
commercial 
warehouses   



rails to 
introduce stop 
logs when 
there was a 
risk of flooding 

rules about  putting the wood planks into the rails: 
the borough master had to make the decision, and 
he did this by weighing the costs of the 
inconvenience of transit against the risk of 
incurring larger costs due to flooded warehouses 

borough master’s rules: 
observe the direction of 
clouds. If they go to the 
mountains put the stop logs 
in position, if to the sea 
open up 

modern rules: put stop logs 
in position  if and when the 
regional Civil Protection 
announces an early warning 
of possible flooding in the 
area 

from F.Siccardi, EGS 
2001, Soloviev Medal 

Speech 



back then it was easier 
than now 



Civil Protection strategy 

1) the cost of shaping the built up 
environment in order to reduce the risk 
evenly throughout the territory  
exceeds the annual GDP in exposed 
areas 

2) a policy of non-structural measures is needed. 
In the field of meteo hazards it’s aimed primarily to 
preserve the citizen’s lives and possibly their 
possessions 

3) a policy of non-structural measures requires Civil Protection organizations to be 
capable of issuing early warnings. Technical and social innovations are needed for: 
a) observing the threatening processes, b) modeling their future impact, c) warning 
the possible victims, d) legally binding authorities and citizens to take precautionary 
measures 



 
 

a) observing the 
threatening processes 
 
 

 
 
 
 b) modeling their future 
impact 
 
 
  
 
 
 
 
 
c) warning the possible 
victims 
 
 
 
 d) legally binding 
authorities and citizens to 
take precautionary 
measures 

The Italian Civil protection is a "National Service”, Law 225, ‘92 
and the Prime Minister's Office Directive of February 27, 2004  

1990 
2005 

Example: the Italian Civil 
Protection strategy 

WRF 



clarify the space and 
time scales 



Frame 1: 22.09.1992 0845 GMT Frame 1: 22.09.1992 1330 GMT 

Frame 1: 22.09.1992 1340 GMT Frame 1: 22.09.1992 1345 GMT 

hydraulic jump due to the 
bridge pier 

bed scouring  

pier rotates 
upstream and bridge 
collapses 

Mediterranean environment: 
time scale of the processes 



Central Europe environment: 
time scale of the processes  

the city of Passau has experienced regular 
floods throughout history, where the Inn 
and Danube rivers join. Floods will most 
likely always remain a feature of Passau. 



stocastic downscaling of NWP outputs 



the drawing shows the 
cause/effect chain transferring 
and increasing the initial 
uncertainty by combining it with 
the uncertainty of the eventual 
processes. At each step, the 
rate of uncertainty can be 
transferred to the following 
step, through the probability 
rate of the single realization – 
probability which is an 
appropriate combination of the 
probability intended as the 
observed frequency and of the 
probability intended as the 
expectation of the expert.  

overcoming the problem by 
creating a large number of 
universes of rainfall; randomly 
disaggregating the meteo outputs 
by preserving the correlation 
structure of the field as observed 
by meteoradars   

stocastic downscaling of NWP outputs 



ratio between timescale of 
the hydrologic processes to 
the timescale of the social 
processes 

ratio between the space scale of 
meteo prediction and the 
catchment scale  

stochastic 
downscaling  

for Mediterranean 
climates a prediction 
chain is developed, 
tested and 
operationally based 
for flash flood prone 
catchment areas 

stocastic downscaling of NWP outputs 

large rivers 



Flash Flood Nov. 4th, 2011 – Genova  
Weather Forecast COSMO-I7, run 00 UTC Nov. 2nd, 2011 

Predicted rainfall depth for Nov. 4th from 00 UTC to 24 UTC 

meteo forecast 



Bisagno  creek at Borgo Incrociati 
Flash Flood Nov. 4th, 2011 – Genova  
hydro forecast 

Hydrological Forecast  
Expert Meteo. Nov. 2nd, 2011 



precautionary 
measures 



Creeks 
Covered creeks 
transformed into roads 



Genoa November 4th 2011 Meteoradar image sequence  
since 01.00 UTC to 15.00 UTC. The finger of God. 

monitoring 



rainfall depth observed by the official italian raingauge network on Nov. 4th from 09 UTC to 14 UTC 

Flash Flood Nov. 4th, 2011 – Genova  

NOW: Nov. 4th 14:00 UTC 

monitoring 



Bisagno creek ( 90 km2) near 
the  cover but no critical 

Fereggiano brook ( 5 km2) 
terribly critical  (six deaths) 

ground effects 



but why so critical 
 



SeaSurface Temperature Anomaly (GMES-MyOcean Project) °C 

+2 

-2 

24h cumulated rainfall derived from National Radar Network 
SeaSurface Temperature Anomaly (GMES-MyOcean Project) + 24h cumulated rainfall markers 

derived from National Radar Network (threshold: 50mm) 

Flash Flood Nov. 4th, 2011 – Genova  
SeaSurface Temperature Anomaly (GMES-MyOcean Project) + 24h cumulated rainfall 

derived from National Radar Network 

ex-post 
analysis 

additional data: sea temperature 



ex-post 
analysis 

    

         additional modeling 



 
Advanced Scatterometer (ASCAT) sea surface 
wind vectors data of 25km resolution, on 
november 4th 2011, descending pass (10 UTC). 
The black dashed line  identifies the low-level 
convergence zone of the wind field over the sea.  
  

ex-post 
analysis 

additional data: sea surface wind 



November 4th, one km grid spacing, E-E-T setup with 
84 vertical levels and IC and BC from IFS model – 
November 4th 00 UTC. 
Panels a) refers to NtC=25*106 m-3, b) to NtC=50*106 m-

3,   c) to NtC=100*106 m-3, and d) to NtC=500*106 m- 3 

ex-post 
analysis 

         additional modeling 



3D rendering of the convective flow field on november 4th at 12UTC.  
The orange color refers to 0.0005 kg/kg isovolume for rainwater, the gray 
one to 0.001 kg/kg isovolume for graupel, the green one to  0.0005 kg/kg 
isovolume for snow, and finally the purple one to 0.012 kg/kg isovolume 
for water vapor. The view point is from south-east.  

ex-post 
analysis 

         additional data 



from Niccolò 
Ubalducci 
storm chaser 
 
 
04.11.2011 
 
 
about 20 km 
offshore 
South East 
of 
Genoa 
 
a tornadic  
waterspouts   

ex-post 
analysis 

         additional observations 



 that’s the reason why          international cooperation 



the 
Mediterranean 
Sea is a  climate 
change hot spot  

temperature 
increased by 
2-3 oC 

fauna 
and  
flora are  
changing 

why not rainfall processes? 

modeling climate change impact 
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