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2. Short/medium-term skill assessment (O(1d) to O(1wk)) of 
1-way and 2-way nested forecasting systems
• Development of multiscale/multiresolution forecast skill 

assessment metrics

3. Formulation of a multigrid control vector for ensemble-
based Data Assimilation.



Development of a MG/MR configuration for Ensemble-based fcst

Ocean modelling configuration

o Deterministic runs: NEMO4.2/AGRIF parent-child 1-way vs. 2-way 
nested configurations for the year 2017:

v BISCAY36 parent grid res. at 1/36o (~2.5 km)
v Zoom area a 1:3 refinement of BISCAY36 i.e., 1/108o (~750 m)
v Same physics for the parent and child (physical 

parameterizations may depend on resolution; cf. IMMERSE 
project eNEATL36 config.; pers. comm. Jérome Chanut, Théo
Brivoal -- MOi)

o Stochastic (Ensemble) runs: to model and downscale/upscale 
model uncertainties.
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Stochastic modelling
o SPPT-AR1 u,v-wind perturbations; same parent-child stoch. param. 

(2o, 3-day, 30%)
o Ens. members 20+1; use parent-child stochastic restarts to ensure 

reproducibility and differentiation of members 
o Two periods winter/spring-2017, 30-day medium-range ens. fcst

Development of a MG/MR configuration for Ensemble-based fcst



1/36o

1/108o

Stochastic modelling
o SPPT-AR1 u,v-wind perturbations; same parent-child stoch. param. 

(2o, 3-day, 30%)
o Ens. members 20+1; use parent-child stochastic restarts to ensure 

reproducibility and differentiation of members 
o Two periods winter/spring-2017, 30-day medium-range ens. fcst

Target Operational Protocols (TOPs)
o TOP-0: 1-way nesting, no child wind errors -- stochastic approach:

o Perturbing the wind only for the parent
o Downscaled child model errors via OBC (no upscale)

Development of a MG/MR configuration for Ensemble-based fcst



1/36o

1/108o

Stochastic modelling
o SPPT-AR1 u,v-wind perturbations; same parent-child stoch. param. 

(2o, 3-day, 30%)
o Ens. members 20+1; use parent-child stochastic restarts to ensure 

reproducibility and differentiation of members 
o Two periods winter/spring-2017, 30-day medium-range ens. fcst

Target Operational Protocols (TOPs)
o TOP-0: 1-way nesting, no child wind errors -- stochastic approach:

o Perturbing the wind only for the parent
o Downscaled child model errors via OBC (no upscale)

o TOP-1: 1-way nesting, parent & child wind errors -- stoch. appr.:
o Perturbing the wind for the parent & the child
o Downscaled child model errors  via OBC (no upscale)

Development of a MG/MR configuration for Ensemble-based fcst



1/36o

1/108o

Stochastic modelling
o SPPT-AR1 u,v-wind perturbations; same parent-child stoch. param. 

(2o, 3-day, 30%)
o Ens. members 20+1; use parent-child stochastic restarts to ensure 

reproducibility and differentiation of members 
o Two periods winter/spring-2017, 30-day medium-range ens. fcst

Target Operational Protocols (TOPs)
o TOP-0: 1-way nesting, no child wind errors -- stochastic approach:

o Perturbing the wind only for the parent
o Downscaled child model errors via OBC (no upscale)

o TOP-1: 1-way nesting, parent & child wind errors -- stoch. appr.:
o Perturbing the wind for the parent & the child
o Downscaled child model errors  via OBC (no upscale)

o TOP-2: 2-way nesting, parent & child wind errors -- stoch. appr.:
o Perturbing the wind for the parent & the child
o Upscaled/downscaled parent/child OBC model errors
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the representation of physical uncertainty processes 
related to:

v OBCs model errors
v Wind forcing model errors

o Special focus on some processes in error subspace:
v Intrusion of the warm Iberian Poleward Current - IPC during 

winter,  an ocean process forced outside the parent-child areas 
and controlling the mesoscale eddy activity in the open ocean.

v Upper-ocean properties regulated by atmospheric fluxes and 
re-stratification processes during spring.  When the 
stratification is strong, wind forcing uncertainties can impact 
also upwelling.

Focus on ocean physical processes and their model errors 
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Comparative assessment of the fcst skill on parent-child grids

Challenges for the intercomparison between various TOPs:
o Different state vectors => two set of metrics in a MG context: one for the child and one 

for the parent, comparing the common zoomed area
o Ensembles drawn from different IC for each TOP => develop fcst skill metrics considering 

trends between LT and IC
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Challenges for the intercomparison between various TOPs:
o Different state vectors => two set of metrics in a MG context: one for the child and one 

for the parent, comparing the common zoomed area
o Ensembles drawn from different IC for each TOP => develop fcst skill metrics considering 

trends between LT and IC
Example of empirical assessment for a target processes:

Evolution of the regional OSTIA SST data and the model
Ensemble (cf. SCRUM2). We can construct the Brier
Score for SST selecting a threshold value to identify
upwelling, when the following are observed: i) warm
observation & model bias during the upwelling, ii)
differentiated cooling trends and ii) ~2-day lag in the
upwelling relaxation between ensemble and data.
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Outlook :
1. Development of nested stochastic model configurations: 

1-way vs. 2-way nesting; TOPs of model uncertainties in 
parent only vs. uncertainties in parent & child.

2. Short/medium-term skill assessment (O(1d) to O(1wk)) 
of 1-way and 2-way nested forecasting systems
• Development of multiscale/multiresolution forecast skill 

assessment metrics

3. Formulation of a multigrid control vector for ensemble-
based Data Assimilation.



Multigrid nested ocean ensembles using stochastic modelling

Thank you!
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