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ANYWHERE - EnhANcing emergencY management and response to extreme 

WeatHER and climate Events 

The ultimate purpose of ANYWHERE is to empower exposed responder institutions and 

citizens to enhance their anticipation and pro-active capacity of response to face extreme 

and high-impact weather and climate events. This will be achieved through the 

operational implementation of cutting-edge innovative technology as the best way to 

enhance citizen's protection and saving lives. 

ANYWHERE proposes to implement a Pan-European multi-hazard platform providing a 

better identification of the expected weather-induced impacts and their location in time 

and space before they occur. This platform will support a faster analysis and anticipation 

of risks prior the event occurrence, an improved coordination of emergency reactions in 

the field and help to raise the self-preparedness of the population at risk. 

This significant step-ahead in the improvement of the pro-active capacity to provide 

adequate emergency responses is achievable capitalizing on the advanced forecasting 

methodologies and impact models made available by previous RTD projects, maximizing 

the uptake of their innovative potential not fully exploited up to now. The consortium is 

build upon a strong group of Coordinators of previous key EC projects in the related 

fields, together with 12 operational authorities and first responders institutions and 6 

leading enterprises of the sector. 

 

The flash flood of the Bisagno Creek on 9th October 2014: An ''unfortunate " 

combination of spatial and temporal scales 

On the 9th October, 2014 a strong event hit the central part of Liguria Region producing 

disastrous consequences to the city of Genoa where the Bisagno Creek flooded causing 

one death and lots of damage. The precipitation pattern responsible for the event had 

peculiar spatial and temporal characteristics that led to an unexpected flash flood. The 

temporal sequence of rainfall intensities and the particular severity of rainfall showers at 

small temporal scale, together with the size of the sub-basin hit by the most intense part 

of the rainfall were the unfortunate concurrent ingredients that led to an ''almost perfect 

" flash flood. The peak flow was estimated to be a 100–200 years order return period.  

The effects of the spatial and temporal scales of the precipitation pattern were 

investigated by coupling a rainfall downscaling model with a hydrological model setting 

up an experiment that follows a proba-bilistic approach. Supposing that the correct 

volume of precipitation at different spatial and temporal scales is known, the experiment 

provided the probability of generating events with similar effects in terms of streamflow. 

Furthermore, the study gives indications regarding the goodness and reliability of the 

forecasted rainfall field needed, not only in terms of total rainfall volume, but even in 

spatial and temporal pattern, to produce the observed ground effects in terms of 

streamflow. 

 



Flooding scenarios, hazard mapping and damages estimation: what if the 2011 

Cinque Terre event had happened in Genoa? 

During the autumn of 2011 two catastrophic very intense rainfall events affected two 

different parts of the Liguria Region of Italy causing various flash floods. The first 

occurred in October and the second at the beginning of November. They became two 

"school cases" studied by many scientists around the world and they awaken the interest 

of the local authorities and of the civil protection actors regarding these type of calamities. 

Due to the large amount of damages and the numerous victims, they caused a general 

increase of the sensibleness of the citizens of the stricken areas regarding the natural 

hazards. Two main considerations were done in order to set up this work. The first 

consideration is that various studies demonstrated that the two events had a similar 

genesis and similar triggering elements. The second very evident and coarse concern is 

that two main elements are needed to have a flash flood: a very intense and localized 

rainfall event and a catchment (or a group of catchments) to be affected. Starting from 

these assumptions we did the exercise of mixing the two flash floods ingredients by 

putting the rainfall field of the first event on the main catchment stroke by the second 

event that has its mouth in correspondence of the biggest city of the Liguria Region: 

Genova.  

A complete framework was set up to quantitatively carry out a "what if" experiment with 

the aim of evaluating the possible damages associated to this event. The 

approachcombines a probabilistic rainfall downscaling model, a hydrological model, a 

2D hydraulic model and a proper methodology for damages estimation. This leads to the 

estimation of the potential economic losses and of the risk level for the people that stays 

in the affected area. The results are interesting, surprising and in such a way worrying: 

a rare but not impossible event (it occurred about 50 km away from Genoa) would have 

caused huge damages estimated between 120 and 230 million of euros for the affected 

part of the city of Genova, Italy and more than 17 000 potentially affected people. 

 

Ensemble hydro-meteorological simulation for flash flood early detection in 

southern Switzerland 

Ongoing changing climate has raised the attention towards weather driven natural 

hazards. Local floo-dings and debris flows following exceptional downpours often come 

without any adequate warning and cause heavy tolls to the human society. This work 

proposes a novel flood alert system for small catch-ments prone to flash flooding, 

capable of monitoring a large portion of the European domain. Operational streamflow 

simulations are produced through distributed hydrological modeling of ensemble weather 

forecasts. A long-term reforecast dataset is run through the same hydrological model to 

derive coherent warning thresholds. These are compared with operational discharge 

ensembles in a threshold exceedance analysis to produce early warnings.  

A case study in the southern Switzerland is tested over a 17-month period and system 

skills are eval-uated by means of different quantitative and qualitative analyses. Results 

from three different predictors derived from the streamflow ensemble are shown and 

compared, also by accounting for the persistence of lagged forecasts. Significant 

improvements in predicting discharge thresholds exceedance are achieved by fitting 

gamma probability distributions to the raw ensemble. Further discussion underlines the 

limits of predictability of extreme events in small catchments due to the comparatively 

coarse space–time res-olution of current weather forecasts. 



Predicting flash flood in small basins with a probabilistic multicatchment tool 

Two severe flood events hit Liguria Region in less than 15 days: on the 25th of October 

the Cinque Terre area was interested by a severe Mediterranean storm that caused 9 

deaths and only ten days later, on November the 4th, the city of Genoa was rocked by 

severe flash floods that killed six people. During these events a hydrometeorological 

probabilistic forecasting system for small and medium size basins was operational at the 

Civil Protection Center of Liguria Region. This system shown excellent performances for 

these events by indicating, 24 hours in advance, the potential level of hazard associated 

to the forecasted events and helped the Liguria Region decision makers in issuing a 

timely and correct alert.  

In this work we present in detail the operational outputs of the system provided during 

the Liguria events and the overall performance of the system in the period 2010-2011. 

We discuss strong points and drawbacks of probabilistic systems for decision-making 

under uncertainty conditions, such as their impact in terms of missing/false alarms and 

their actual effectiveness in driving the decision process in comparison with deterministic 

forecast in same conditions. 

 

PhaSt: Stochastic phase-diffusion model for ensemble rainfall nowcasting 

Hydrometeorological hazard management often requires the development of reliable 

statistical rainfall nowcasting systems. Ideally, such procedures should be capable of 

generating stochastic ensemble forecasts of precipitation intensities on scales of the 

order of a few kilometres, up to a few hours in advance. Ensemble rainfall nowcasting 

allows for characterizing the uncertainty associated with nowcasting procedures by 

providing a probabilistic forecast of the future evolution of an event. Here we discuss an 

ensemble rainfall nowcasting technique, named PhaSt (Phase Stochastic), based on the 

extrapolation of radar observations by a diffusive process in Fourier space.  

The procedure generates stochastic ensembles of precipitation intensity forecast fields 

where individual ensemble members can be considered as different possible realizations 

of the same precipitation event. The model is tested on a data set of rainfall events 

measured by the C-POL radar of Mt Settepani (Liguria, Italy) and its performance verified 

in terms of standard probabilistic scores. 


