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QOutline

A The forecast uncertainty

A Bayesian Hierarchical modelling to quantify the
Surface Vector Wind (SVW) uncertainty and
distributions

A A new method of Ocean Ensemble Forecasting
using the BHM-SVW



How do we quantify the uncertainty in the
winds? We use Bayes' Theorem

. Y is a physical variable of interest
. X Is a set of observations relevant to Y
. [ylx] is the posterior distribution of Y

z|y|[y]
z|y|[y] dy

|z = f

. [Xly] is the measurement error model or Data Stage
. [y] is the prior or Process Model Stage

, f[-ﬂ?]”?/]d?/ is the normalization so the posterior distribution integrates to 1

Bayesian Hierarchical Modelling

. defines §. 7] parameters necessary to define Data and Process Models
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Review: Bayesian Hierarchical Models (BHM)

BHM Building Blocks:

Data Stage Distribution (likelihood) quantifies uncertainty in relevant observations,
through relevant parameter errors

Process Model Stage Distribution (prior) quantifies uncertainty in knowledge of the
Physical process connected to the field to estimate

Parameter Distributions from Data Stage and Process Models (i.e. [d], [dp] )
issues of identifiability, uncertainty, model validation

The end product of BHM is the Posterior Distribution of the field of interest

Estimates of posterior distributions are obtained via Gibbs sampler Algorithm and Markov
Chain Monte Carlo methods

Posterior mean is summary
Standard deviation of posterior is an estimate of the spread



Our data stage: QuikSCAT and ECMWEF Surface W
Estimates for the Mediterranean Sea
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