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Importance of highImportance of high--quality quality 
ti i d d tti i d d tcontinuous wind products: continuous wind products: 

1.1. Major influence of wind Major influence of wind 
f i h ff i h fforcing on the patterns of forcing on the patterns of 
decadaldecadal--bidecadal sea levelbidecadal sea leveldecadaldecadal bidecadal sea level bidecadal sea level 
trendstrends



Global vs Regional Sea Level Rise

Aviso



Importance of highImportance of high--qualityqualityImportance of highImportance of high quality quality 
continuous wind products: continuous wind products: 

2. Ocean model responses to2. Ocean model responses to2. Ocean model responses to     2. Ocean model responses to     
errors in windserrors in winds
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VariabilityVariability
Inside 
4degx4deg
x1mon binsx1mon bins
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SSH response to 
perturbations from AMIPperturbations from AMIP 
fluxes (GMAO Poseydon 
ocean model, Borovikov 
et al 2005)et al. 2005)
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Importance of highImportance of high--quality quality 
ti i d d tti i d d tcontinuous wind products: continuous wind products: 

3. Learning relationships to 3. Learning relationships to 
t i t ti ft i t ti fconstrain reconstructions of constrain reconstructions of 

wind fields in prewind fields in pre--satellite erasatellite erawind fields in prewind fields in pre satellite erasatellite era



Number of observations in ICOADSNumber of observations in ICOADS
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R d d S K i iReduced Space             Kriging,
Optimal Analysis            Traditional OI





EOFs of zonal wind anomalyEOFs of zonal wind anomaly
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IndicesIndices



H i t tH i t tHow persistent are How persistent are 
climate variablesclimate variablesclimate variables climate variables 

near Equator?near Equator?near Equator?near Equator?



Persistence: Anomaly autocorrelationsPersistence: Anomaly autocorrelations
with 1 month lagwith 1 month lagwith 1 month lagwith 1 month lag



Persistence: Persistence: 
Anomaly Anomaly 
autocorrelations autocorrelations 
with with 
1 month lag1 month lag1 month lag1 month lag



Verification from the satellite dataVerification from the satellite data



Persistence in AMIP experiments:Persistence in AMIP experiments:
zonal wind anomalyzonal wind anomalyzonal wind anomalyzonal wind anomaly



J h ChiJ h Chi t l [2001] ht l [2001] hJohn ChiangJohn Chiang et al [2001] approach et al [2001] approach 
to surface wind modeling:to surface wind modeling:gg
Linearized dynamical core of a GCM Linearized dynamical core of a GCM 
[[Seager and ZebiakSeager and Zebiak 1995] is set up1995] is set up[[Seager and ZebiakSeager and Zebiak, 1995] is set up , 1995] is set up 
to take both sea surface temperature to take both sea surface temperature 
and elevated atmospheric  heating and elevated atmospheric  heating 
as forcing for the atmosphericas forcing for the atmosphericas forcing for the atmospheric as forcing for the atmospheric 
dynamics. Elevated heating is dynamics. Elevated heating is 
parameterized via precipitationparameterized via precipitationparameterized via precipitation.parameterized via precipitation.



Persistence of the actual forcingPersistence of the actual forcing



SST and
Precip
correlationscorrelations

GFDL model
(CM2 1)(CM2.1)

Ob tiObservations
(NCEP OI and 
CMAP))



Simulation skillSimulation skill Consistency of persistence pattern in 
ERS (colors) and simulation (contours)



What is a good wind product What is a good wind product 
f t i lf t i lfrom a tropical ocean from a tropical ocean 
modeler’s point of view?modeler’s point of view?modeler s point of view?modeler s point of view?



Why equatorial persistence is so important?Why equatorial persistence is so important?



RMS of sea level response to the RMS of sea level response to the 
wind noise in a single locationwind noise in a single location





Conclusions and OutlookConclusions and Outlook
•• Univariate statistical analyses of historical Univariate statistical analyses of historical 

climate data sets are useful but additional climate data sets are useful but additional 
constraints are neededconstraints are neededconstraints are needed.constraints are needed.

•• Within ~10 degree of Equator there is a Within ~10 degree of Equator there is a 
persistence of surface wind and pressure persistence of surface wind and pressure p pp p
anomalies. anomalies. 

•• It is driven by the persistence in SST and It is driven by the persistence in SST and 
precipitation (via elevated heating)precipitation (via elevated heating)precipitation (via elevated heating).precipitation (via elevated heating).

•• It can be used in historical analyses of It can be used in historical analyses of 
instrumental data by either fitting AR model to instrumental data by either fitting AR model to 
th i d d t b i l dith i d d t b i l dithe wind or pressure data or by including the wind or pressure data or by including 
temperature and precipitation in the analysis.temperature and precipitation in the analysis.

•• Wind analyses suitable for driving ocean modelsWind analyses suitable for driving ocean modelsWind analyses suitable for driving ocean models Wind analyses suitable for driving ocean models 
must be persistent near Equator.must be persistent near Equator.


