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Probability density functions (distributions)
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Uni-dimensional



Joint and Marginal distributions

p(x*) = /p(x*, y) dy
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Joint and Conditional distributions




Joint and Conditional distributions
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Conditional-chain Rule

py) p(Xly) =pXx,y)=pX) ply[x)

Bayes Theorem

pXly) =pX,y)/py)
oc P(X ,Y)
= p(X) py|x)



Sea Surface Temperatures (SST)

DATA

“at” location Nino 3.4

(5S-5N,170W - 120W )
December’'s means of Nino 3.4:

 Reynolds SST : 1950-2001
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Ensembl e Forecast and Bias Correction
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Thomas Bayes

1/01-17/61
An Essay towards Solving a Problem
In the Doctrine of Chances.
Philosophical Transactions
of the Royal Society, 1763

The process of belief revision on any event
W (the weather)
consists in updating the probability of W when new information
F (the forecast)
becomes available

P(W | F) o p(W) p(F | W)

p(W) =N(u , 0%)
p(F | W) =N(a. + pW , yV)
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Climatology + Ensemble
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Coupled-Model Bias-Corrected Ensemble Forecast
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Empirical Regression Model + Ensemble
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Conclusions

e Bayes calibration provides more realistic forecast
uncertainty intervals

* More sophisticated empirical models can improve
the combined forecast

e For more details emall me

sergio@met.rdg.ac.uk
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