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GODAE Modelling/Forecasting systems

« National systems involving
research & operational
institutes

= BluelLink — Australia

= (Canadian consortium

= NLOM and NCOM - USA

= HYCOM consortium - USA

= Move & COMPASS-K
systems — Japan

= MERCATOR - France

= MFS - ltaly

= NCOF (FOAM) — UK
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 European coordination
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Ocean)
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Impact of Argo data on MERCATOR PSY1V2 system

« Two experiments performed during the year 2004
o REFERENCE run assimilated all obs (SLA, SST, T/S)
o NO_TS run assimilated only (SLA, SST)

Temperature : Rms of the differences between the in-situ
profiles and the model 7-days forecast
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- Instantaneous development of large biases (0.3 °C) in the 300-700 m layer
7 » Over time, at deeper depths, the model drifts from the climatology
"=« SST data still constraint the surface layer



Impact of Argo data on MERCATOR PSY2V2 system
« PSY2V2 assimilates SLA, SST and T/S profiles

Argo floats : blue

m" — — | — ——— — St ——
.
CTD : red
-
’n" -
i XBT: orange
o - :-‘N“ﬂ
- e,
» et
aN £ .
-
. = . g
. e .
“n -~ s " Ry s8N
- -
s “a .
SN . . AL 5
e 9. &
- e L J &
. - 4
“N P i . ]
" P .
ARt "
an . /‘ . i
LY %
ol A -
2'N - 42°N
¥
N 41N
! » [
. : } -
20 . -
. - / f
. A 4
. < \
BN g, [4 <
.. 4 b v .
BN . T— I— S —— —
WWITW I2W 1TW 10W OW AW TW E'W AW 4w I'W 2W W

J.-M. Lellouche, M. Drévillon and S. Baudel: How ocean forecasting benefits from Argo,
Argonautics number 7, June 2006.



Impact of Argo data on MERCATOR PSY2V2 system :
Comparison with PSY2V1

Measured Salinity section
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- Great improvement of the perform
system

« Better reconstruction of the Mediterranean
Water

o At the correct depth, with correct value
+ Saltier values at the surface, + more

]

small scale features
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J.-M. Lellouche, M. Drévillon and S. Baudel: How ocean forecasting benefits from Argo,
T Argonautics number 7, June 2006.



Impact of Argo on FOAM salinity analyses

« Assimilating only Argo salinity
data into the FOAM system
significantly improves the salinity
analyses when compared with
independent observations.

0.4
* Assimilating both temperature =Y
and salinity further improves the 2
salinity analyses. 5 0.2
.
L ‘“‘hh~.~.---
« Argo salinity data is also very 2
useful for validating the FOAM o

salinity fields, and for improving
the automatic quality control
system.
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Impact of Argo on FOAM salinity analyses

Comparison of FOAM
analyses before and after
assimilation of Argo salinity
data with observations of
salinity show a much
improved westward
extension of the deep salinity
maximum in the tropical
Atlantic.

FOAM without
salinity data
assimilated

FOAM with
salinity data
assimilated
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Observing System experiments with ECWMF
operational ocean analysis (ORA-S3)
(M. Balmaseda)

® The new ECMWEF operational ocean analysis system
- Historical reanalysis and real time
- The ORA-S3 analysis system

- Impacts of data assimilation (mean/variability/forecast skill)

® Results from OSEs

- Impact on the ocean state
- Impact on forecasts

- Impact on climate variability

<~ ECMWF
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Impact on Seasonal Forecast skill

*Moorings: only the effect of anomalies is

measured, since the effect of the mean state is

included indirectly in the altimeter
assimilation.

*Observing systems are complementary

e Altimeter has larger effect on
Atlantic and Eastern Pacific

*Argo has larger effect on Indian
Ocean and Western Pacific
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Impact of data assimilation in the MOC

Atlantlc MOC at 26N

" ORAS3 |
h ORA-nobs i
‘\ Bryden05 |

N‘
7

Cunningham(

|
\

l

i

B \ @w
HPMJ \ “{ k

M I | M “A mw r

l
““\\ JIT T MM\U‘ '

M‘Jh | I \W i
(I

4 'Hw""m ) .a

W‘W&lﬁlm‘ it
‘ w‘ “” ‘ ' | \'“s‘ |

AAAAA i

g

\ L [
1960 1970 1980 19“0 ZGOO

Balmaseda et al, GRL 2007

eAssimilation improves the
estimation of the MOC

eDownward trend ~4% decade in
ORAS3, ~2% decade in ORA-nobs

RMS fit to observations in the NATL
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ORA-nobs
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Impact of Argo on THC

Met Office

*Forecastfrom March 2007

*Sub -sampled = with 1980s or
1960s obs

5-year running means

Shading = confidence of ensemble
mean

*10 members DePreSys and sub -
sampled,4 members NOAssim

*Max overturning at 30N

© Crown copyright Met Office
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Links Argo/Euro Argo and operational
oceanography

» International: GODAE will transition as an
international body for coordination of research
and operation (through JCOMM) of OO

- Working groups : OSE/OSSEs, GODAE/IMBER,
Coastal, links with GSOP/CLIVAR

- Links with Argo science team

« Europe : GMES and My Ocean
- Links with Euro-Argo
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GODAE Final Symposium 2008

The revolution in global ocean forecasting
http://www.ostst-godae-2008.com
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Summary

® State estimation:

- Both ARGO temperature and salinity have a large information content.
- Argo is instrumental in correcting the salinity of the ORA-S3 analysis

-  The ARGO data is best used in combination with the altimeter information.

® Seasonal forecast skill:

- Argo/Altimeter/Moorings contribute to the improvement of the skill of seasonal forecast of SST.

- Their contribution is often complementary: Argo has larger effect in the Western Pacific and Indian Ocean.
Altimeter’s impact is larger in Atlantic and Eastern Pacific

® Climate variability:

- The profound impact of Argo on the analysis should be taken into account when analysing the climate variability
from ORA-S3.

- OSEs indicate a deceleration in the ocean warming and global SH after 2003.

- The variability in the ORA-S3 salinity may not be reliable

A < ECMWF

- A new observing system SHOULD NEVER HAVE a negative impact.
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Impact of Observing System in the climate
variability

ORA-S3 = Ocean reanalysis using “all” observing system
ORA-nobs= Ocean model forced by surface fluxes
NOARGO = No Argo data 2001-2006

NOSOLO = No SOLO/FSI floats 2001-2006

® Heat content
® Attribution of Sea Level Change
® Salinity

<~ ECMWF



2007 - 2013



