








Why probabilities

The Signal Corps Meteorological Service (...) in WWI
issued forecasts that included a statement as to the
probable accuracy of the forecast, (...) expressed in
terms of the odds in favour of the forecast. (...) the
inclusion of this information made it possible “to make
the forecast absolutely definite and such qualifications
as ‘probable’ or ‘possibly’ have never been used”

Murphy (1998)

|
Due to the inherent uncertainties, any forecast (in particular for
weather and climate) should include a statement as to its
probable accuracy. One option are probabilities.



Probabilistic forecasts

Scoring rules

Problem: Evaluation

How to compare forecasts with observations, as these are two
unlike objects?

@ Observations 2f1:::Kg b
@ Forecasts q = (q® :::q®)), withq® 0, ,q® = 1.
A Scoring Rule S(q; ) assigns “points” to q based on the

observation
Convention: A smaller score indicates a better forecast.
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Probabilistic forecasts

Reliability

Reliability means: forecast probabilities should agree with
actually observed relative frequencies.

There should be rain on 20% of those days where the
forecast for rain was 0:2.

More rigorous de nition:

P( = kjq) = q®; k=1:::K
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Probabilistic forecasts

Proper scoring rules decomposition

o ®(gq)= P( = kjq)

o =P( =k

o Reliability: (9(q) = q®)

@ No resolution: K)(q)= —K)



Probabilistic forecasts

Proper scoring rules decomposition




Probabilistic forecasts

Part |l

How to misinterprete probability forecasts






Weather vs Climate

Probabilities in climate

Question Will hurricanes become more frequently in the
future?

Forecast Probabilities p(? ::: p() that there will be 0::: K
hurricanes per year in the North Atlantic.
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Weather vs Climate

An example

multiple shots

Let ,2fO0; ?Eg; n= 1:::N. Your reward on average per n is
R=a+ b% , n. Forecaster says: “The probability of = 1is
g”, but he probably means: “The long—term frequency of , =1
is about q”.

We make this precise: q 2 [0; 1] is a random variable, and
given q, the |, are iid with expectation q.

Then

ER=a+ bg

varR = b2 4



Weather vs Climate

Second order probabilities?
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