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(Yoshimura et al., 2008)
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Risi et al. 2008
Courtesy of JMA
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Typical convective precipitation process
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SCIAMACHY/Envisat: 

(Frankenberg et al., 2009, Science)



(LETKF; Miyoshi, 2011)
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• NCEP/NCAR (1948-)

• ERA15 (1979-)

• NCEP/DOE (1979-)

• ERA40 (1957-)

• JRA25 (1979-)

• ERA-Interim (1979-)

• MERRA (1979-)

• CFSRR (1979-)

• 20CR (1871-)

• JRA55 (1958-)

Most data has >100km 

horizontal scale in >6-hourly
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Data Usage (in case of JRA25)

20
Compo et al., 2011
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Whitaker et al. 2009

1 December 1918 SLP 500 hPa GPH
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• ACRE (Atmospheric Circulation Reconstructions over the Earth)

–
• Oldweather.org

–
– cf (http://www.galaxyzoo.org)

• 20th Reanalysis (20 )
–

•
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• https://tk2-202-10627.vs.sakura.ne.jp/
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Cloud amount
(Rain rate)

GSM

4

Numerical simulation

Objective:
To make clear what kinds of information could be 
derived by assimilating only cloud amount
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nature obs
Jan.1, 
2005

Jan.1, 
2006

GSM

No relationship!!

We don’t know! We know!21
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Assume 18 Observation 

stations in Japan

Historical Weather Data Base 

http://hwdb.yamanashi.ac.jp/

[Yoshimura,2007]

The historical records are 

available on this website
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Time series @ observation station
Blue: cloud assim
Red: No obs
Black: Truth

Results improved by assimilating cloud!! 

Specific humidity
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Precipitation

Wind (Surface)

Wind (500hPa)

Distribution Precipitation in 
Kyushu improved
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Most of other variables clearly 
improved!

Surface Pressure

Precipitable water



Toride et al., 2017, MWR

(a)	q2m,	RMSE(Assim)
MonAve=1.37	 [g/kg]

(b)	q2m,	RMSE(CTL)-RMSE(Assim)
MonAve=0.0178	 [g/kg]

(c)	q2m,	R(Assim) (d)	q2m,	R(Assim)-R(CTL)

(a)	TCC,	RMSE(Assim)
MonAve=37.9	 [%]

(b)	TCC,	RMSE(CTL)-RMSE(Assim)
MonAve=4.30	 [%]

(c)	TCC,	R(Assim) (d)	TCC,	R(Assim)-R(CTL)
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Based on visual observation or 
equipment on ground
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Point (Okayama)
( 35.07, 134.01 )
1830 Jan –March
SST & Sea Ice 
concertation:
Jörg Franke et.al (2017) 

Initial Condition:
1 year spin-up (single 
GSM) (1829-1830) 
starting with 
1995/01/01.

Ensemble selection:
20 ensembles using 
different dates from a 
GSM only run from 
1830-1331 (Nature run) 
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Relationship between weather 
category and Solar radiation 
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Okazaki and Yoshimura, 2017, Clim. Past



19

1000
/ 29

•

•

• 10

• 1000

30

•

•

•

•

• C.f., 

•

•
31


