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In February 2015 

ARPA-SIMC 

organised a seminar 

on probability and 

uncertainty in 

meteorology. One of 

the aim was to 

stimulate a discussion 

on how to 

communicate 

uncertainty.
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Presentations and video available at: http://www.arpa.emr.it/dettaglio_notizia.asp?idLivello=32&id=6395

The seminar was a success in terms of participations with about 60 people.  
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• Many points were addressed, from how to interpret 

statistics (Persson) to possible ways to define a forecast 

skill horizon (Buizza) or estimate of limit of predictability 

of the day (Grazzini)

• It is interest of ARPA-SIMC to evaluate how far in the 

future should we should go in providing forecast to the 

general public without losing a scientific accuracy

• To push forward the forecast horizon we should improve 

the communication of uncertainty. How ?
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Predictable or unpredictable ?

Predictability is associated with inertia and 

periodicity (Hoskins, 2012)

Intermittent large-scale phenomena are sources of 

predictability:

RWP, QBO, ENSO, MJO, NAO, SST and SOIL 

anomalies

Unpredictability is associated with conditions 

leading to rapid nonlinear error growth from small 

scales (upscale of energy and errors)

A typical example is the error growth in deep 

convective conditions which may lead to 

unpredictability at larger scales in few hours 

warm spell
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Identification of the role of certain physical phenomena on atm. predictabily

HRES

Ens spread

Grazzini and Vitart, QJRMS (2015)

Regime dependency RWP influence

Ferranti, Corti, 

Janousek, QJRMS 

(2014)

ENS mean MJO teleconnection  

MJO

No MJO

ROC

Vitart and Molteni, QJRMS (2010)
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How we can 
communicate 
this ?

Courtesy of Roberto Buizza
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Example of weekly textual outlook, 

based on ECMWF VAREPS products. 

What could be a suitable graphic info 

to integrate this ?

Daily stat of web page 

access (about 2-3% of 

total), higher in periods 

of long spell of 

unseasonal weather 
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new
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Monthly meteogram for Bologna area, issued 2 April 2015  
Postprocessing of ECMWF-VAREPS (+32 days)

Dry or wet days classification

2mT daily climate range

mean ± 1 std

2mT daily ens mean ±1 fc std

Median daily accumulated TP , 

25°-75° percentile

• Sunny days

▼Rainy days

▼Heavy rainy days

Uncertain days
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Monthly meteogram for Bologna area, issued 2 April 2015  
Postprocessing of ECMWF-VAREPS (+32 days)

The idea is to keep the daily resolution but to 

warn when forecast loose reliability. This 

should convey the idea that technologically it 

possible to afford long-range pred. but 

interpretation is needed

new

new
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Monthly meteogram for Bologna area, issued 3 April 2015  
Postprocessing of ECMWF-VAREPS (+15 days)

2mT LP: 15days

TP LP: 10days
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Monthly meteogram for Bologna area, issued 3 April 2015  
Postprocessing of ECMWF-VAREPS (+15 days)

2mT LP: 15days

TP LP: 9 days
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We want to use the forecast up to the point the forecast is significantly 

different from the climate distribution. After that point, especially at long-

ranges the regression to mean dominates, and forecast become totally 

uncertain
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To detect the significance (or not significance) of the deviation 

from the climate we make use the EFI concept.

p : climate quantile

Ff(p) : percentage of forecasts < 

p quantile
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Threshold calibration for daily precipitation

One year of EFI D+5 plotted against obs area average precip. Bologna area 

r : 0.42

rk: 0.51
OBS/FC EFI>=0

.2

EFI<0.2

RAIN 

(>= 1mm)
56 15

NO RAIN 

(<1mm)
53 241

EFI 0.2

CSI = 0.45
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• Sunny days :  EFI < -0.2

▼Rainy days :  EFI > 0.3

▼Heavy rainy days :  EFI > 0.6

Uncertain days :  -0.2 >= EFI <= 0.3

Daily precipitation classification 

if 4 days average drops

below abs(EFI) < 0.15 

With some tuning based on statistics and experience on case 

studies we defined  the following classification

Predictability limit for daily 2mT 

Predictability limit for TP  
if 4 days average drops

below abs(EFI) < 0.2 

(10 days

MAM 2015)

(8 days

MAM 2015)
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In conclusion we believe we should invest in defining better 

few key concepts, like uncertainty and the limit of 

predictability for a given variable/process. This should be 

done also with the aid of new graphical tools directly 

portaying these information together with the forecast.

THANK YOU 


