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Initial conditions and forecast lead time

4 Relevance of initial
conditions

>
1 2 3 4 5 6 [months]
Forecast lead time

Short-term numerical weather prediction is limited by chaos in the atmosphere.

For seasonal climate prediction, we rely on slower moving components of the
Earthos system, such as ocean heat c

Land initialization important at 2 week i 2 month (sub-seasonal) time scales.

Ocean initialization important from weather to multi-decadal climate time scales.
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ATOBS: use of
atmospheric

analyses for
AGCM i.c.

OCOBS: ocean
data assimilation
for OGCM I.c.

OC+AT: both

The Importance of Atmospheric Observations
From ECMWF S3 (1-7 month forecast)

Balmaseda & Anderson (GRL, 2009)

% Reduction in MAE in SST forecasts
Forecasts initialized Jan, Apr, Jul, Oct
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Ocean state estimates for climate analysis
and for short-term climate forecasts




GMAOOs QBrkb

Poseidon v4 OGCM (Schopf and Loughe, 1995)

A Quasi-isopycnal

A Prognostic variables are H, T, S, U and V

A Sea-surface height (SSH) is diagnostic: h = S, buoyancy(T;, S;) H/g

Ocean EnKF (Keppenne et al., MWR 2008 and references therein)
A Multivariate compactly supported background covariances: updates T, S, U & V
A System noise representation: Model-error and forcing-error model
A Online bias correction used in SSH assimilation
A Here: 16 ensemble members; Tests: 65 ensemble members
OBE: Side by side estimation of:

Altimeter anomalies are assimilated AUnbiased error
t climatology bias must be accounted for during assimilation AcClimatological error (bias)

a) oOoOStandarddé assi mil at ib)Assimilation with online bias estimation (OBE)
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Verifying SSH analyses against Satellite Altimetry
Anomaly Correlation, 1993-2008

EnKF assimilates altimetry
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Observations working together? - Impact of altimeter assimilation

Verifying subsurface analyses against in-situ data
RMS(innovations): 0-300 m for 2006-2008
Salinity from Argo drifters
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30N

EnI(F 1.8, SSH EnKF Nu SSH fur EUUB 2008

15N

0

155

305

30E GOE 90E 120E 150E 180E 150W 120W 90W  GOW

Salinity

30N EnKF _T 5,55H - EnKF No SSH for EUDE 2008
15N
0

155

305

150E 150W  120W 90W  G60W

30E GOE 90E

120E 180E

30w 0

Negative
1 impact from
altimetry
0
Positive impact
| from altimetry
2

Negative
impact from
altimetry

Positive impact
from altimetry



GMAO CGCMv1 Forecast Ensembles
for this study

12 month Coupled Integrations:
8 ensemble members

AGCM (initialized from NCEP analyses)
>

vwyv

Ocean state estimate perturbations:
from EnKF ensembles

>

Ocean DAS (surface wind analysis,
GPCP precipitation; Reynolds SST, various
ocean data)

AGCM: NSIPP1AGCM, 2x2.5x L34
LSM: Mosaic (SVAT)

OGCM: Poseidon v4, 1/3 x 5/8 x L27

CGCM: Full coupling, once per day

ODAS: Ensemble Kalman Filter with in situ T & S, satellite SSH
ALDASO: Offline forced | and states (recalibrate



Forecast SST Anomaly Correlations (1993-2008): Jan, Mar, Jul, Oct Starts
Verified Against Reynolds SST i1 for 1t and 39 tercile anomalies
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Forecast SST Anomaly Correlations (2001-2008): Jan, Mar, Jul, Oct Starts
Verified Against Reynolds SST i1 for 1t and 39 tercile anomalies

EnKF uses Argo
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% Reduction in MAE in Forecast SST

Forecasts initialized Jan, Mar/Apr, Jul, Oct

SS8T: 1 to 3 Months SST: 4 to 6 Months
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Forecast Heat Content Anomaly Correlations (1993-2008)
Verified Against Reynolds SST i1 for 1st and 3'd tercile anomalies

EnKF uses Altimetry Without Altimetry
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