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1. JRA-55 Reanalysis System
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JRA-55 Reanalysis system
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JRA-25

JRA-55

Reanalysis years

1979-2004 (26 years)

1958-2012 (55 years)

Equivalent
operational NWP As of Mar. 2004 As of Dec. 2009
system
Resolution T106L40 (~120km) TL319L60 (~60km)
(top layer at 0.4 hPa) (top layer at 0.1 hPa)
Time integration Eularian Semi-Lagrangian
Assimilation 3D-Var 4D-Var
scheme (with T106 inner model)

Bias correction
(satellite
radiance)

Adaptive method
(Sakamoto et al. 2009)

Variational Bias Correction
(Dee et al. 2009)

Tropical Cyclone

Wind profile retrievals (TCRS)
provided by Dr.Fiorino were
assimilated.

Same as JRA-25
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Boundary and forcing fields

JRA-25 JRA-55
at H,0, CO,, 0., CH,, N,O,
Aove gaass H,0, CO,, O, CFC-11, CFCi2, HEFR 32

GHG
concentrations

Constant at 375 ppmv
(CO,)

Annual mean data are
interpolated to daily data
(CO2,CH4,N20

Daily 3-D ozone

(-1978) Monthly climatology

Ozone (1979-) New daily 3-D ozone
(produced by AED/JMA) (produced using a revised CTM)
Annual climatology for Monthly climatology for
Aerosols continental and maritime continental and maritime
aerosols aerosols
SST COBE SST COBE SST
Seaice (Ishii et al., 2005, I.J.Clim.) (ver. 1.5)




Observational data used in JRA-55

SYNOP, SHIP and BUOY

|Snow depth over Russia, Mongol and USA**
Digitized snow depth over China**

Radiosondes, pilot balloons and wind profilers

|Tropica| cyclone wind retrievals** |

Aircraft |

PAOBS

IR sounders”

MW sounders

MW imagers’

METEOSAT
GMS and MTSAT (reprocessed)**

Conventional
e Satellite radiances
AMV

ms - New types of sat obs

GOES

!IVIETEOSAT Sreerocessedz
_GMS and MTSAT greerocessed Z**

** First time for reanalyses MODIS

“ Improved from or added to

Scatterometers
JRA-25

GPSRO*
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@ Available Reprocessed AMV and CSR data

PPPPP

Expanding yellow part in the obs. data table

nnnnnnnnnnnn

e _‘ | GOES*

METEOSAT"

GOES

!IVI ETEOSAT ‘ regrocessed r
GMS and MTSAT ‘regrocessed z**

GMS and MTSAT ‘regrocessed z**

llIIllllllllIlllllllllIllllllllllll:

1980

1990 2000 2010
Year

Thick line : reprocessed period

CSR

AMV



@ JRA-55 progress status

Stream A Stream B ‘

June 1972 : March 1998
llllllllllllIlllllllllilllll||||I||llllllllllllllllllllll
1960 1970 1980 1990 2000 2010
Year

- Completed as of 2 April, 2012

JRA-55 will be completed in the first half of 2013.



2. Early result

Red line is JRA-55 in the following graphs.
Note that only completed years are plotted.
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Improvement of vertical temperature profiles

Pressure (hPa)

5 1 1 S ~
7+ 1 .77
10 | 1 101 i
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100 - - 100 |- -
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200 | -{ 200 | -
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300 | - 300 | -
400 |- -{ 400 | -
500 |- -{ 500 | -
700 | -{ 700 |- -
850 |- - 850 | -
925 |- 1,925 I i
1000 — ——1000
4 4 0 1 2 3 4 5
Bias (K) RMS Difference (K)
------ JRA-25(0OBS-AN) —— JRA-25(0OBS-BG)
------ JRA-55(0OBS-AN) ——— JRA-55(0OBS-BG)

Vertical profiles of global mean bias and RMS difference between radiosonde
temperature measurements and the background (solid lines) / analyzed fields
(dotted lines) from JRA-25 (black) and JRA-55 (red) in January 1981. 11



Surface (2m)
temperature

Difference (K)

Reanalysis - CRUTEM Ver. 3

JRA-55 is the best
among these
reanalyses.
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Difference (K)

0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4

2-m temperature anomalies, NH
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1958 1964 1970 1976 1982 1988 1994 2000 2006 2012
Year
NRA1 - CRU JRA-25 - CRU
~—— ERA-40 - CRU JRA-55 - CRU

0.5
0.4
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0.2
0.1
0
-0.1
-0.2
-0.3

2-m temperature anomalies, SH
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SH
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1958 1964 1970 1976 1982 1988 1994 2000 2006 2012

Year

NRA1 - CRU
~——— ERA-40 - CRU

JRA-25 - CRU
JRA-55 - CRU
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2-m relative humidity anomalies, NHland

BT T T T T T T T T T T AT T
0.2 -
0.1 H NH
0._ .............................
0.1
0.2 -
0.3

Land Surface (2m) -
Relative Humidity — os|
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-0.6
1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003
Year

Difference (%)

2-m relative humidity anomalies, SHland
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JRA - HadCRUH

1

0.5
0

Difference (%)

0.5
-1

JRA-55 is better than [P P . A S S R E SR B S

JRA_25 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003
Year

a Goy —— JRA-25 - HadCRUH ——— JRA-55 - HadCRUH
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Zonal Mean Precipitation

JRA-25

Reanalysis

Latitude

}
Ll I T R T S BT T R 3]

Latitude

90N JRA-25

dry bias JRA-55

/

60N -

30N 1

7980 1981 1982 1983 1984 1985 1986 1987 1988 1989
JRA—25 minus GPCP Ver. 2.1

19'97 1991 1992 1993 19!

30S 4

Lol | ‘\
90S

1980 1981 1982 1983 1984 1985 1986 1987 1988 198

1 980 Year

Reanalysis - GPCP

1990 1991 1992 1993 19! SP 980 1981 1982 1983 1984 1985 1986 1987 198

1994 1980 Year

NP

60N

30N 1

60S 1

SP ;

NP

60N

30N+

EQ

30S 1

60S 4

jump

JRA-55

JRA—55 minus GPCP Ver. 2.1

80 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

YT %4 i -

(2 YRR RN T YN

-t

1989 1990 1991 1992 1993 1994

overestimation

1994
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JRA=55 minus GPCP Ver. 2.1

JRA=25 minus GPCP Ver. 2.1
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Water budget in Amazon

Fraction [0-1]

(mm/day)
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Comparison
of Forecast
Scores

RMSE of Z500
(48-hour

forecast)
for NH and SH

Go/

RMSE(m) Z500 Northern Hemisphere ft=48

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Operation JRA-25 JRA-55
RMSE(m) Z500 Southern Hemisphere t=48

i ] i ]
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@ JRA-55 reference

 Ebita et al. 2011

— Ayataka Ebita, Shinya Kobayashi, Yukinari Ota, Masami Moriya,
Ryoji Kumabe, Kazutoshi Onogi, Yayoi Harada, Soichiro Yasui,
Kengo Miyaoka, Kiyotoshi Takahashi, Hirotaka Kamahori, Chiaki

Kobayashi, Hirokazu Endo, Motomu Soma, Yoshinori Oikawa and
Takahisa Ishimizu

— “The Japanese 55-year Reanalysis “JRA-55": An
Interim Report”, SOLA, Vol. 7, pp.149-152 (2011) .

— http://www.ijstage.jst.qo.jp/article/sola/7/0/7 149/ article

« JRA-25 reference (Onogi et al. 2007, JMSJ)

e http://www.|stage.jst.go.jp/article/imsj/85/3/85 369/ article
« So far, about 2,000 registered users from 66 countries
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Thank vou for vour attention
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