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Northern Italy

Northern Adriatic Sea

Eastern Alps

Eastern Po Valley
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FVG forecast challenge

Summer convection: 8/8/8
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VMI from C-band RADAR



FVG forecast challenge
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Summer convection: 8/8/8

163 km/h

On the use of ECMWF products



5/26 Reading, 10 June 2015

FVG forecast challenge

Late summer heavy rain: 29/8/2003 flash flood
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VMI from C-band RADAR



FVG forecast challenge
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Late summer heavy rain: 29/8/2003 flash flood
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FVG forecast challenge

Late summer heavy rain: 29/8/2003 flash flood
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ECMWF deterministic total precipitation forecast
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FVG forecast challenge

Late summer heavy rain: 29/8/2003 flash flood
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ALADIN deterministic total precipitation forecast
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FVG forecast challenge

Autumn major flood: 25-26/11/2002
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VMI from C-band RADAR



FVG forecast challenge
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Autumn major flood: 25-26/11/2002
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ECMWF deterministic surface wind forecast
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FVG forecast challenge

Winter Bora windstorm: 31/1-15/2/2012 
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FVG forecast challenge

Late spring freezing rain near shore: Trieste town 25/3/2013
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ECMWF deterministic 2m temperature forecast
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FVG forecast challenge

Spring late freezing rain near shore: Trieste town 25/3/2013
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A daily challenge
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How to manage the forecast challenge?
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Bulletin of meteorological vigilance
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Bulletin of meteorological vigilance
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Bulletin of meteorological vigilance

It is a SUBJECTIVE table that is based on OBJECTIVE values that can be 
modified by the forecaster. Such values are derived from models, in 
particular ECMWF deterministic outputs.

MODEL output

Threshold

-0123



Bulletin of meteorological vigilance
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Non occurrence

Weak occurrence OR low probability

Significant occurrence OR medium probability

Heavy occurrence OR high probability

Extreme occurrence OR very high probability

0

-

1

2 3
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Introduction
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Rain

Severe thunderstorm
Snow on hillside
Snow on valleys

Snow on plain and seaside

Ice/freezing rain

Strong wind

Sea tide and storm

Low visibility/fog

Heat waves

Bulletin of meteorological vigilance

> threshold
[mm/24 hrs]
probability
[%]

probability
[%]

> threshold
[cm in 24 hrs]
> threshold
[cm in 24 hrs]
> threshold
[cm in 24 hrs]

> probability
[%]
> threshold
[kph]

> probability
[%]
> probability
[%]

> threshold
[Thom index]

Thunderstorm
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Bulletin of meteorological vigilance

Rain

Based on a Quantitative Precipitation Forecast – poor man’s ensemble of 
4 deterministic models (ECMWF, ALARO, ALADIN, WRF) and 1 statistical
adaptation based on ECMWF (linear exhaustive multiregression over 4 
target areas): maximum of areal mean, mean of areal means.

Value above threshold – intrinsic probability of occurrence
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Bulletin of meteorological vigilance

Rain

Some preliminar verification show that statistical adaptation has better
performance (Taylor diagram for alpine area, morning hours, 5 months)

ECMWF-adapted

ECMWF-DMO

Mean of: WRF, ALADIN, 
ECMWF-adapted areal
means
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Thunderstorm and strong thunderstorm

PseudoForCa6h: an index for forecasting thunderstorm occurrence and
intensity by Artificial Neural Network processing of ECMWF-derived
instability indices built on a lightning+rain+wind based thunderstorm
intensity definition (Manzato 2007, AR).

Bulletin of meteorological vigilance

Prob. of T-storm/Strong T-storm (intrinsic quantitative evaluation)
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ECMWF-derived sounding
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Bulletin of meteorological vigilance

Snow

Snowfall occurrence at
different heights is computed
through a polynom that takes
in account Tw, Vflux and 
precipitation intensity, as
forecast by ECMWF, in order to 
approximate the melting level
below the zero-degree
isotherm.

Snowfall quantity is computed
by ECMWF Quantitative 
Snowfall Forecast on different
target areas.

Value above threshold
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ECMWF-derived meteogram
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Deterministic OR probabilistic?

Have the two approaches room to coexhist in the same context? 

Predicted rain >100 mm/24 hrs induces the same risky feeling 
of having thunderstorm probability > 70%

Probabilistic (non EPS related!) interpretation:
probability thresholds generate «attention» flags for rare 
events (intrinsic intensity evaluation)

Quantitative interpretation:
Predicted physical values generate «attention» flags for 
frequent events (intrinsic probability of occurrence)

Does it introduce misleading information to stakeholders?

Predicted snow > 80cm/24 hrs on Alps induces the same risky feeling of 
having snow >20 cm/24 hrs on plain. 
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The «class flag» communicates the risk to the stakeholder: 

Class 1

Class 2

Class 3
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Added value

Rain thresh.     + T-storm prob.            high risk that heavy rain
can be due to thunderstorms;

Rain thresh.     + strong T-storm prob.            high risk of heavy
rain, some of them probably due to strong thunderstorms;

Rain thresh.      on Alps + T-storm prob.     on plain + Wind 
thresh.    on coastline high risk of heavy rain on Alps triggered
by wind that brings instability able to be released on the plain

Deterministic OR probabilistic?
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The combination of class flags increase the feeling that
multiple/consequent events can be dangerous either alone or 
combined: 



Combined information
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In the future
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EPS products: 

BUT

- still too coarse to be considered as stand-alone model output able
to properly catch the extreme values;

- introduce objective uncertainty information that are already taken in 
account by forecasters but could be integrated into the bulletin;

- ensemble mean (and/or maximum member) could be added to the 
DMO analysis for quantitative evaluation of rain;

- Probability-over-threshold outputs can be a natural way to assess
probability-oriented evaluations in the bulletin (…for T-storms…?)

Some good results by some LAM-EPS 

Suggestions?
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