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An attempt to verify forecast with 
a probabilistic approach
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Forecast used to activate extra actions to reduce 
emissions during episodes of high PM 
concentrations  (concentration > 50 μg/m3)

reliability is required



Post Processing: IBIS module
Adjusting quantitative CTM prediction with observed daily concentrations

Statistical bayesian model for real-time adjustment

Probabilistic Prediction
For every prediction location a 
distribution of possible values 
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observations ◯
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for some 
stations few 
exceedances

few 
misclassificatio
ns produce big 
errors



Threshold % valid station better 
than persistence

IBIS DMO

50 44 45

45 55 55

40 61 61

35 77 59

30 86 30 
decreasing threshold increases performance 
with respect to persistance



What about probability? 

Can we say anything about model performance 
in predicting probability of exceedance?

tentative probabilistic verification



Overall Coverage: 94%

How good is model in explaining variability?

Empirical coverage

observation

95%
how many times is the observation in the credible 
range of prediction, i.e. 95% 
percentile(0.025) < observation < percentile(0.975)

stations



probabilistic prediction can be 
converted to deterministic for 
each probability threshold 

Relative Operating Characteristic 

if p > pTh =>  X=1 yes

    else          X=0 no
    



probabilistic prediction can be 
converted to deterministic 
prediction for each probability 
threshold 

Relative Operating Characteristic 

high probability

low probability
= conservative 
prediction

if p > pTh     =>      X=1 yes 
    else                X=0 no 

event X: exceedance 



Reliability Diagram 
shows relation between 
probability of event 
occurrence (predicted) 
and observed frequency of 
that event 

perfect prediction: 
points on the bisector 

Sharpness 
histogram: the 
frequency of 
forecasts in each 
probability bin 
(histogram) shows 
the sharpness of 
the forecast



Outcome 

● The AQ forecast NINFA DMO satisfy the requirements

● The statistical post processing IBIS contributes to reduce quantitative bias 

● The performance categorical prediction of exceedance depends on threshold

● A probabilistic approach is evaluated

● Open question: is it a probabilistic forecast worth for episode warning?
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