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Dataset used for the comparison

JMA 1958 to present TL319, L60 up to 0.1 hPa 4D-Var
JMA/CRIEPI 1979 to Jan. 2014 T106, L40 up to 0.4 hPa 3D-Var
ECMWF Sep. 1957 to Aug. 2002 TL159, L60 up to 0.1 hPa 3D-Var
ECMWF 1979 to present TL255, L60 up to 0.1 hPa 4D-Var
NCEP/NCAR 1948 to present T62, L28 up to 3 hPa 3D-Var
NCEP 1979 to present T382, L64 up to 0.266 hPa 3D-Var

(Coupled forecast system)

NASA GMAO 1979 to present (2/3)°x0.5°, L72 up to 0.01 hPa 3D-Var
Allan and Ansell 2006 1850 to 2004 Sea level pressure
Shie et al. 2012 1987 to 2009 Surface turbulent fluxes
Schneider et al. 2011 1901 to 2010 Monthly precipitation over land
Huffman et al. 2007 1997 to present  Daily precipitation

Liebmann and Smith 1996 1979 to present

Daily outgoing longwave radiation

#Dataset are regridded into common grid cells with horizontal resolution ot 2.5% or 509,
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Distributions of (a) sea level pressure (hPa) from
HadSLP2 and (b-h) that subtracted from each of
the reanalysis products during NH winter
(December-February) from 1980/1981 to
2000/2001. Gray shadings indicate areas with
altitudes exceeding 3,000 m.
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and (g) the NCEP/NCAR reanalysis during the period
1980 to 2001.
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As in the previous slide, but for the period from 1958 to 1979 for (a) JRA-55,
(b) ERA-40 and (c) the NCEP/NCAR reanlaysis.



Comparison of Latent Heat Flux with GSSTF ver. 3

(NH cold season)
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Distributions of latent heat flux from GSSTF and that subtracted from each of the reanalysis products during NH cold
season (November-March) from 1989/1990 to 2008/2009. Positive values denote a heat flux from the ocean to the
atmosphere.



Comparison of Sensible Heat Flux with GSSTF ver.3

(NH cold season)
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Distributions of Sensible heat flux from GSSTF and that subtracted from each of the reanalysis products
during NH cold season (November—-March) from 1989/1990 to 2008/2009. Positive values denote a heat flux from the

ocean to the atmosphere.
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Frequency of spatial correlation with TRMM of daily mean precipitation over the
tropics (22°5-22°N) during the period 1998 to 2009.



(a

(d

Bl fE/K = BMIX

(128 : TRMM. #itEl : BEEAT—TRMM)

45

S

3.5

25

[mm day ]

1.5

0.5

-0.5

JRA-55- TRMM 3B42

-1.5

45

S

[mm day ']

MERRA- TRMM 3B42

-1.5

TRMM 3B42 [mm day ]

(b)

[mm day ']

JRA-25- TRMM 3B42

©
S

[mm day ']

CFSR- TRMM 3B42

4.5

3.5
2.5 1
1.5 1
0.5
-0.5

-1.5

-1.5

TRMM 3B42 [mm day]

(c

ERA-Interim- TRMM 3B42™~

NCEP/NCAR- TRMM 3B42

[mm day ]

[mm day ]

4.5

3.5

2.5 1
1.5 +
0.5
-0.5 ]

-1.5

TRMM 3B42[mm day']

Scatter diagrams of 22°5-22°N, 90-160°E averaged daily precipitation between
TRMM 3B42 and the difference between the reanalysis and TRMM 3B42 during the NH
warm season (May-September) from 2003 to 2009.
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Zonal wave number-frequency power spectrum ratio (Wheeler and Kiladis 1999) of OLR divided
by its background (defined as an average of smoothed symmetric and antisymmetric
components) within 15°S-15°N for the period from January 1981 to December.
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over 3°S-3°N for the period from 1980 to 2001.
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The 2-8 day band-pass filtered transient eddy KE at the 300 hPa level
during the NH cold season (November—-March) from 1980/1981 to
2000/2001 for (a) JRA-55, (b) JRA-25, (c) ERA-40, (d) ERA-Interim,
(e) MERRA, (f) CFSR and (g) the NCEP/NCAR reanlysis.
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Frequency of spatial correlation of 2—8 day band-pass filtered daily mean OLR over the storm
track regions with NOAA OLR during the NH cold season (November—March) from 1980/1981 to
2000/2001 for (a) the North Atlantic storm track region and (b) the North Pacific storm track
region, respectively.
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As in the previous slide, but for the SH storm track region (30-60° S, entire zonal)
during the SH cold season (May—September) from 1980 to 2001.
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As in the previous slide, but during the NH cold season from 1959/1960 to 1979/1980 for
(a) JRA-55, (b) ERA-40 and (c) the NCEP/NCAR reanalysis.
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Time series of the 30-hPa level temperature deviation

s (K) from the climatological mean

for the period 1981 to 2001, averaged over (a) 60-20°N, NH winter (December-February),
(b) 22°5-22°N annual mean, and (c) 60-20°S, SH winter (June—-August).
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Scatter diagram showing radiosonde temperatures at 30 hPa from stations at
Invercargill (New Zealand) and Campbell Island (New Zealand), and values at the
analysis grid points nearest to these locations, during SH winter (June—-August) 1963.
Only quality-controlled radiosonde observations are plotted in the diagram.
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5S°-5°N for the period 1958 to 1978 for (a) JRA-55, (b) ERA-40 and (c) the NCEP/NCAR

reanalysis.
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Scatter diagrams showing monthly mean
radiosonde zonal winds from the station at
Singapore (x-axis) and analyses averaged
over 0-2.5°N, 100-105°E (y-axis) for the

period 1961 to 1978.
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Time series of (a) the 30-hPa zonal wind component (m s') and (b) its acceleration (m
s month!) for reanalyses and radiosonde observations for the period 1966 to 1971.
Reanalyses are averaged over 0-2.5°N, 100-105°E and radiosonde observations are

from Singapore.
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HadCRUT4 were calculated only for grid boxes where data are available for more than
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Time series of surface temperature (K) averaged over 20-35°S, 140-155°E during the SH

winter (June-August) from 1958 to 2012. Black and blue lines represent analysis and 6-
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LAND SURFACE 1958—01-01 H0UTC LAND SURFACE 1978—01-01 00UTC

P
e
g




(1B¥) FEHJERE

FEDH

20 B BIFE/KEZ R DMIREEPMIODE T F )L,
JEFEKA b—A bSw OEBOEBELRIR(EIRA-2SMNEKXRE
<&

ERA-40YNCEP/NCARB##T L LENNT, BFEIRIEIEM
MRELRE. (BARKE. HERUR. AEESUR

S
EFDOLRDZEENZDEHEDIINIEZNEELY (Kobayashi et
al. 201 5 CHEfEENIZ1E) (1 77 A HEaiE)
QBODFEENMIERNYF(CEF0)
A—ASSUZEREIOE LR (B
)\ 77 X (CREE)

JUT

—HEEOER




