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*How can we compute error levels (use of common external date, eg tide gauges?)

*Assessment: link between reanalysis (off-line) and real time monitoring

*Provide tailored assessment for products in each region?
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MyOcean Validation Objectives
my0cean
VarneCoreSenee e

Offer consistent accuracy level for all MyOcean products
provided by production units

Provide a unigue and visible product accuracy
assessment to users (EEA, EMSA, national agencies...)

Thus,

Specify Cal/Val procedures to:

— Be compliant with the MERSEA IP heritage (both assessment strategy
and metrics)

— Allow scientific evaluation of improvements from VO to V2
— Allow routine scientific assessment of product accuracy

— Monitor relative efficiency of different PU (MFCs and TACs, regional and
global)
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o MERSEA, GODAE heritage:

mYocean methodology
e s il

Basic principles. Defined for ocean hindcast and forecast (Le Provost 2002,
MERSEA Strand 1):

— Consistency : verifying that the system outputs are consistent with the current
knowledge of the ocean circulation and climatologies

— Quality (or accuracy of the hindcast ) quantifying the differences between the
system “best results” (analysis) and the sea truth, as estimated from
observations, preferably using independent observations (not assimilated).

— Performance (or accuracy of the forecast ): quantifying the short term forecast
capacity of each system, i.e. Answering the questions “do we perform better
than persistency? better than climatology?...

A complementary principal, to verify the interest for the customer (Pinardi and
Tonani, 2005, MFS):

— Benefit : end-user assessment of which quality level has to be reached before
the product is useful for an application
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MERSEA, GODAE heritage:
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Y ocenn metrics definition

CLASSI like : Regular grid and few depth, daily averaged
Comparison of the 2D model surface SST and SLA with

-SST
-SLA
-SSM/I Ice concentration and drift for Arctic and B altic areas
Comparison of each model (T,S) with climatological (T,S, mixed layer depth) at several

depth (Om, 100m, 500m, 1000m )?

CLASS? like: High resolution vertical sections and moorings

*Comparison of the model sections with Climatology a nd WOCE/CLIVA R/OTHER/XBT
hydrographic sections

» Comparison of the model SLA at tide gauge location, of the model (T,S,U,V) at fixed mooring
locations

CLASSS like: Physical quantities derived from model variables

*Comparison of the model volume transport with avail able observations (Florida cable
measurments....)

*Assessment through integrated/derived quantities: M eridional Overturning Circulation, Warm
Water Heat Content etc....

CLASS31 like : Assessment of forecasting capabilities
» Comparison between climatology, forecast, hindcast, analysis and observations
e Comparison in 15x15degree boxes/dedicated boxes of each model with

T/S CORIOLIS, SSM/I Sea Ice concentration, tide gau ges

SST High resolution ?

SLA AVISO ?




GODAE Class 1 metrics

150° -180°

Class 1 definition (provided with fortran programs):
90’ 120° -150° -120° -9¢0° —60° =30
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m)[Ocejan

Marine Core Service

GODAE Class 1 metrics

Class 1 definition (provided with fortran programs):
— 2D fields:

The zonal and meridional wind stress (Pa) on top of the ocean,

The total net heat flux (including relaxation term) (W/m2) into the sea
water,

The surface solar heat (W/m2) into the sea water,

The freshwater flux (including relaxation term) (kg/m2/s) into the
ocean,

The Mixed Layer Depth (henceforth MLD) (m). Two kinds of MLD
diagnostics are provided, to be compliant with [de Boyer Montégut et
al., 2004] and [D'Ortenzio et al., 2005]. A temperature criteria MLD(.)
with temperature difference with the ocean surface of T=0.2'C. And a
surface potential density criteria MLD(.) with a 0.03 kg/m3 surface
potential density criteria.

The Sea Surface Height (SSH) (m).

— 3D fields:

The potential temperature (K) and salinity (psu).
The zonal and meridional velocity fields (m/s).

The vertical eddy diffusivity  (kz, in m2/s): if compressed, first in
LOG10! COST-ESF meeting / 18-20 Nov. 2009 — Brest
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& GODAE Class 1 metrics

m)[Ocejan

Marine Core Service

Class 1 definition (provided with fortran programs):

— 2D fields (for ARC, ACC, NAT, NPA and GLO):
« Sea-Ice thickness (m)
» Sea-lce concentration (fraction)
» Sea-lce x and y velocities (m/s)
» Surface snow thickness over sea ice (m)
 Seaice downward x and y stress (Pa)
 Tendency of sea ice thickness due to thermodynamics (m/s)
« Surface downward heat flux in air (W/m2)

— Ancillary data:

 The Mean Dynamic Topography (henceforth MDT) (m) used as a
reference sea level during the assimilation procedure. MDT is also
called Mean Sea Surface Height (MSSH).

» Climatologies of Sea Surface Temperature (SST) (K), of surface
current (m/s), of MLD (m).

« Climatology of potential temperature (K) and salinity (psu) fields from
(T,S) used as a reference.
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Class 1 assessment diagnostics:

consistency monitoring

—
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A°  Class 2/3: MERSEA/GODAE GLOBAL METRICS:
Online Systematic Diagnostics
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GODAE Class 2 metrics

m)[0cn

Marine Core Service

Class 2 mooring/sections

— potential temperature (K) and salinity (psu).
— zonal and meridional velocity fields (m/s).
— Sea Surface Height (SSH) (m).
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GODAE Class 2 metrics

straight sections (yellow);
XBT sections (brown);
gliders sections (purple);
tide gauges (blue),

and other moorings (red).

78 vertical levels
(WOA and
GDEM3.0
standard levels
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GODAE Class 2/3 metrics

New definition proposed by IBI:
Class 2 and Class 3 sections (black)
Tide gauges (blue)

Other moorings (red)

Transport (class 3) from GODAE

straight sections (yellow);
XBT sections (brown);
gliders sections (purple);
tide gauges (blue),

and other moorings (red).
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Overview of TOP2 assessment: quality

Baltic MFC — temperature Global MFC — Nino 1.2 SST
validation Fehmarn mooring comparison

Observations
_—— Baltic MFC V1
—— Baltic MFC V2

Global MFC V1
Global MFC V2-old
Global MFC V2-new
RTG-SST

SAFO SST
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Comparison to Global Tide gauges SLA
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Class 2 assessment diagnostics
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Overview of TOP2 assessment: performance (Class 4
metrics)

®Truth

®nitial conditions
(previous analysis)

®Forecast
®persistency
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MERSEA performance assessment (Class 4 metrics)

SPTW

AAIW

Global MFC V2 — TOP2 period
Med MFC V2 - Temperature 24/09/06

COST-ESF meeting / 18-20 Nov. 2009 — Brest



TOP2 Class 4 assessment results: NAT

Global MFC V1 Global MFC NAT V2 WOAO05

1/12 °

Box averaged (0-5m) RMS salinity differences

1/4

0 0.5 psu
Global MFC V2-old Global MFC V2-new NEA MFC V2
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MERSEA Class 4 assessment results: NAT

3C 0.9 psu
WOAOQ5
Global V1
Global V2
NEA V2
April 07 Oct. 07  April 07 Oct. 07
2 C 0.5 psu
April 07 Oct. 07  April 07 Oct. 07
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Overview of MERSEA assessment: accuracy in nesting areas

Global MFC NAT V2

ure (Aug 07)

SSH Box
average

Svst _ Global MFC V2-old
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MyOcean Cal/Val methodology

Concentrate on Class 4 (performance vs observation)

— SST: L4 or L3P products from SST TAC

— Ocean Colour: L4 products from OC TAC

— T/S: from InSitu TAC

— Sea Level: L3 products from SL TAC and tides gauges

Data collection is a key point

Intercomparisons and Class 1 grids to be defined if
necessary.

— Overlapping areas

— Redundant products (eg UK Met global vs Mercator global)
— Up grades: VO vs V1 vs V2

Reduce Class 2 metrics (XBT lines....)
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MyOcean Cal/Val methodology

Cal/Val applied in real-time

Cal/Val on physical and biogeochemical parameters

— ldentify/monitor key parameters for bio/physical coupling

Adapt metrics statistics to the scales: what product
accuracy level can be derived from each metrics?

Diagnostics should be presented homogeneously
and show:

— TAC and MFC identically

— Consistency (eg comparison to climatologies)
— Performance for:

o SST, Sea Level, MLD, surface current
* T/S for upper layer, thermocline, deep layer waters
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Question for nesting strategies

What is the benefit of nested models?

— scale analysis (space and time)
— Processus analysis

Impact of « father model » errors or physical
mismatch:

— On bondary conditions?

— On initial conditions

— Test versus climatology

If 2-way nesting: how can be measured the benefit on
the « father model »?

COST-ESF meeting / 18-20 Nov. 2009 — Brest



Thank you...
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