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Near-Term Projection: Issues
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CMIPS5 Experimental Design
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resolution coupled AOGCM
— 60km Atmos + 20x30km Ocean

» Estimate of uncertainty due to initial cond|t|on_s_ B
— Initialization & ensemble generation
— For impact applications
» water risk assessment system
e impacts on marine ecosystems )
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Impact assessment
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Analysis and Ensemble Options 2

: I:.. '\4'3‘-.

& Applicable to hi-res models SA'M
€ Coupled/Anomaly Assimilation gystem for
rediction and
€ Heat/Water(salinity) conservation Assimilation by
@ LF Assimilation VIROC
i TR .
N, Data Assimilation Ensemble Generation
i Gridded SST, subsfc T&S"(off- | LAF, Ensemble Assimilation,
Sl line) + IAU AIP
l r 3DVAR" + |IAU LAF, Ensemble Assimilation
Ensemble Kalman Filter
\
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LAF: Lagged Average Forecast “Ishii et al. (2003, 2005, 2006, 2009)
IAU: Incremental Analysis Update . Willis_
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AlIP: Analysis Increment Perturbation
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HCST/FCST

Prediction Experiments
w/o and w/ initialization =

NOAS

Global-mean Surface Air Temperatu;g (SAT) anomaly
relative to ave. 1961-1990
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Linear trend: Response to external forcing (based on a scenario)
< > 0.085 degC/10yr (OBS)

0.080 degC/10yr (NoAS)

Decadal-scale modulation: Internal variability
< > » Difference(71-78)-(79-86): 0.149 degC (OBS)

Difference(71-78)-(79-86): 0.091 degC (NoAS)
Mochizuki et al. (2009) # standard deviation of NoAS’s 10 ensembles: 0.078 degC
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Pacific Decadal Oscillation
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lity of PDO: Impact of initialization
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Reevaluation of historical upper-ocean heat content

€ Depth correction for historical XBT & MBT (Ishii and Kimoto, 2009)

Number of T profiles ( > 100 m )
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Impact of XBT correction  Obs Assim HCST 20c3m/SRES
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Sea Ice Data Assimilation

e SIC data assimilation by IAU

* Free from T, S constraints near Sl.
» Water (salinity) conserved

Arctic Sea Ice Concentration
Observed Assimilated

observed ice concetration on 1899/01

analysis ice concetration (AU} on 1999/01
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Analysis Increment Perturbation EOF1 (29.9%)
(AIP) the PDO-like pattern

EOF2 (125% S T
the NPGO I|ke pattern
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SST anomaly [K]
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Nino3 index, ProjD v6.5 1945-—2006
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2) Only downdraft parameter is difeerent in 4.2a and 4.2b
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