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East Asian Summer Climate under the Global Warming
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Near-Term Projection: Issues

 Models good enough?

e Resolution? Ensembles?
 |nitialization? How?

e Drift?

e Decadal predictability?

e Chemistry? Aerosols?

e VVolcanoes?

22-28 June 2008 in Aspen, Colorado



Analysis and Ensemble Options

Data Assimilation Methods Ensemble
Generation
e Gridded subsfc T/S |« Nudging » Lagged Average
e Incremental Analysis Update | Forecasts (LAF)
(IAU)
« Anomaly assimilation? *Ensemble
Assimilation
« Profiles of T/S * 3DVAR |
« Ensemble Kalman Filter * Breeding
* Sea Ilce? B
o Atmospheric Data?

: = -‘ SPAM: System for Prediction and Assimilation by MIROC
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® Gridded Observations
Statistically optimized
Analysis error

Content Change (1 OZEJ)

® COBE-SST (Ishii et al. 2004);

® 1850-present, monthly
® 1°x1°
® Historical Subsurface T &
S analysis (Ishii et al. 2006)
® 1945-2005, monthly
® 1°x 1°, 16L: 0-700 m

® Observed T & S profiles by
NODC (WODO05 & GTSPP)
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First Trial: Total & Anomaly Nud gingga
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Latest choice:

» Assimilation of monthly anomalies

* |AU w/ data density consideration (¢<3DVAR)

* Heat and salinity conservation

* LAF / ensemble IAU / breeding ensemble generation
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Decadal Predictability?

Assimilation vs. Hindcast for natural variability

|i Urler
Const

ver0.4iauf —> EOF1(20C3M—LA-FULL 10members) (60.0%) ver0-4iouf —> EOF1(20C3M-LA-FULL 10members); 60.0% r0.4iquf -> EOF1(20C3M-LA-FULL 10members); 60.0%

3
?
1
]
1
3
3}
4

o 1368 191 14972 180 1978 187 1980 1582 i!n 1984 1985 1588 1930 1952 1934 1986 1938
~ ver0.4iouf -> EOF1 QOC3M LA-FULL 10members) (59.0%) ‘¢ 0 1.0 5); 59.0%
“NATLmGde T © = @/@ 0.5
354 bt f = )
o0 \ B \’\
454 ‘; Uf {

0.0

_ Anomaly correlation of 5-yr RM *
ke al PAC-EOF1 time series between
observation and prediction

12 3 4 5 6 7 8 910

Forecast year

Py
p




SPAM seasons
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Assimilation technique : IAU = 3DVAR

OHC (2S-2N)
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High frequency variability is also appeared in zonal wind—stress field.



Equatorial zonal wind stress in the western Pacific
(5S-5N, 130W-140W)
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An Interactively Nested
Climate Model

Inatsu & Kimoto (2008)
Cvclone Track Density

Track Density (IF.gcm) Track Density (IS.gem)
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SST Bias

ATMOS resolution

35T Bias [K]
hAmO RMSE=1.86

55T Bias [K]
ukhQ RMSE=1.63
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Regression

Nino3 index vs Z500

NINO3 std

0.79 0.56

0.44 0.33

0.46 0.37

ATMOS resolution

Regression NinoJSSTA vs Z500
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Tropical Instability Waves

a) TMI Sea Surface Temperature
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