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Vlotivations

* More rigorously identified sudgrid dynamics effects

* Quantification of modeling errors (UQ)

—> Ensemble forecasts and data assimilation
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WaveHyperv

Transport Dq .

equation )t Llg| +n

Reference:
12 Ressegquier, Li, Jouan, Derian, Memin & Chapron 2019b




Usual

deterministic

subgrid tensor
e.g. Hyper-viscosity

= —vA%qg

Waveryperv

Transport
equation
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WaveHyperv

Transport ¢
equation Dt -

Usual |
deterministic Random forcing
subgrid tensor built to meet the energy budget:
e.g. Hyper-viscosity (Random energy intake) =( x Dissipation
Llq] = —vA'q

Reference:
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Summary of UQ methods

Name

MU Spec

MU ADSD

MU SVD

WaveHyperv

PIC Spec

PIC SVD

Method

LU with homogeneous and stationary
small-scale velocity

LU with homogeneous, non-stationary
and tuning-free small-scale velocity

LU with inhomogeneous and non-stationary
small-scale velocity

Energy-budget-based stochastic scheme

Perturbed initial conditions with homogeneous noise

Perturbed initial conditions with iInnomogeneous noise
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Metric

RMSE

Talagrand
histogram (TH)

Bias*2-spread

CRPS

Energy Score
(ES)

UQ metrics

Meaning

Error of ensemble members

Capacity of the ensemble to explore all reference possible
values

Capacity of the ensemble to explore all reference possible
values

Point-wise distance between the ensemble CFD and the
indicator function of the event

Generalized CRPS for multivariate ensemble
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