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AMSU A channels of 6 8 have been assimilated additionally in coastal area since Nov 2010AMSU-A channels of 6-8 have been assimilated additionally in coastal area since Nov 2010.AMSU-A channels of 6-8 have been assimilated additionally in coastal area since Nov 2010.

Their qualities in coastal area, with surface emissivities fixed (0.9) in RTM calculations, Their qualities in coastal area, with surface emissivities fixed (0.9) in RTM calculations, q ( )
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The experiment in advance of the operation showed ;The experiment in advance of the operation showed ;The experiment in advance of the operation showed ;
il bl d t i d b 20 30% (Fi 2 1 1)

The experiment in advance of the operation showed ;
il bl d t i d b 20 30% (Fi 2 1 1)available data increased by 20-30% (Fig2.1.1)available data increased by 20-30% (Fig2.1.1)
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Fig 2.1.1: Difference of assimilated data number of Fig 2.1.2: T850 analysis field verification against independent analysis. Red colorg
channel 6. Red shows increments.

Fig 2.1.2: T850 analysis field verification against independent analysis. Red color 
shows analysis fields get closer to ECMWF’s ones in the assimilation experiment. 
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TEST run uses RTTOV-10.1, while CNTL run uses RTTOV-9.3. TEST employs also ;TEST run uses RTTOV-10.1, while CNTL run uses RTTOV-9.3. TEST employs also ;, p y ;

FASTEM-4 and climatological land surface emissivity both supplied in RTTOV-10
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FASTEM-4 and climatological land surface emissivity both supplied in RTTOV-10FASTEM-4 and climatological land surface emissivity, both supplied in RTTOV-10
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Reduction of observation error inflation for AMSU-A ch6 over landReduction of observation error inflation for AMSU-A ch6 over land
Use of hourly surface temperature from GSM as the first guess in RTM calcUse of hourly surface temperature from GSM as the first guess in RTM calcUse of hourly surface temperature from GSM as the first guess in RTM calc
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Use of hourly surface temperature from GSM as the first guess in RTM calc

I TCWV l d i ll d t It t l t d b d GPSIncrease TCWV over land, especially desert areas. It got closer to ground-based GPS Increase TCWV over land, especially desert areas. It got closer to ground-based GPS 
observation than CNTL (Fig 3.1.1)observation than CNTL (Fig 3.1.1)( g )

Forecasts were improved not only in the troposphere but also in the stratosphere (Fig 3 1 2)
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Forecasts were improved not only in the troposphere but also in the stratosphere (Fig 3 1 2)Forecasts were improved not only in the troposphere, but also in the stratosphere (Fig 3.1.2)Forecasts were improved not only in the troposphere, but also in the stratosphere (Fig 3.1.2)
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Fig 3.1.2: (Left) Comparison of vertical layers of RTTOV 9, 
RTTOV-10 and GSM. (Right) Improvement ratio of zonal mean Mean TCWV field TEST – CNTL;  (Botttom) Time sequence of 
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Fig 3.2.1: Comparison of O-B departure’s normalized hisograms. 
Th t ti ti l l t d ith bi t d O B fThe statistics was calculated with bias corrected O-B from one 
month (August 2011) data setmonth (August 2011) data set.
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Radiance data have been assimilated instead of retrievals since Dec 2010.

G f fA quality control used in GA was applied for the MA with several modifications ;A quality control used in GA was applied for the MA with several modifications ;
45km thinning distance while 180~250km in GA45km thinning distance while 180~250km in GA45km thinning distance while 180 250km in GA
extrapolating atmospheric profiles with U S standard atmosphere’s lapse rate above MSM top
45km thinning distance while 180 250km in GA
extrapolating atmospheric profiles with U S standard atmosphere’s lapse rate above MSM topextrapolating atmospheric profiles with U.S. standard atmosphere s lapse rate above MSM top 
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extrapolating atmospheric profiles with U.S. standard atmosphere s lapse rate above MSM top 
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employ VarBC coefficients estimated in the latest GAemploy VarBC coefficients estimated in the latest GA

Considerable improvements in the tropospheric analyses and short range forecasts (Fig 2 2 2)Considerable improvements in the tropospheric analyses and short range forecasts (Fig 2 2 2)Considerable improvements in the tropospheric analyses and short range forecasts (Fig 2.2.2)Considerable improvements in the tropospheric analyses and short range forecasts (Fig 2.2.2)
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Fig 2 2 1 MSM domain and e ample of AMSU A

Fig 2.2.2: RMSE[m] of geopotential height forecast of MSM against radiosonde observations 
from July 16 to 26 2009 The color indicate the difference of Forecast Time The left panelFig 2.2.1: MSM domain and example of AMSU-A  

observation coverage(NOAA18 Aqua)
from July 16 to 26, 2009. The color indicate the difference of Forecast Time. The left panel 
corresponds to old system before Dec 2010 and the right one corresponds to new systemobservation coverage(NOAA18, Aqua). corresponds to old system, before Dec 2010, and the right one corresponds to new system.
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3. The cloud top heights are estimated by Minimum Residual Method (Eyre and Menzel 1989) 3. The cloud top heights are estimated by Minimum Residual Method (Eyre and Menzel 1989) p g y ( y )
with two AIRS channels (13.4μm, 10.8μm)
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Fig 3.3.1: (Left)AIRS one granule and MTSAT image at the same Fig 3.3.2: Comparison of cloud top Fig 3.3.3: O-B histogram of AIRS g ( ) g g
time; (Right) Clear flagged data pressure estimated in 3. and co-
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Use of daily ozone product  instead of climatological values for RTM calculationUse of daily ozone product  instead of climatological values for RTM calculationy p gy p g
Climatology daily L bi d dL bi d dClimatology daily Large biases are reduced 

in ozone sensitive 
channelschannels.

Fig 3.3.4: AIRS ch232(13.7μm) Residual O-B distribution  
after globally constant bias correction of clear data, averaged 
f ( f ) f Cfrom Feb 1 to Feb 12, 2012. (Left) Use of Climatological 
ozone density; (Right) Use of daily ozone product of JMA’sozone density; (Right) Use of daily ozone product of JMAs 
chemical transport model[K] chemical transport model[K]

AIRS assimilation experiment with these configurations performed well (Fig 3 3 5)AIRS assimilation experiment with these configurations performed well (Fig 3 3 5)AIRS assimilation experiment with these configurations performed well (Fig 3.3.5)AIRS assimilation experiment with these configurations performed well (Fig 3.3.5)
PSEA T850 Z500 Wspd850 Wspd250b PSEA T850 Z500 Wspd850 Wspd250b

ettter
w

o
rsse

Fi 3 3 5 RMSE i t ti [%] f AIRS i il ti i t i J 2011 S lid i l i di tFig 3.3.5: RMSE improvement ratio [%] for AIRS assimilation experiment in Jan.2011. Solid circles indicate 
statistically significant differencestatistically significant difference.

Assimilating IASI almost equal configuration did not show improvement. Under investigation.Assimilating IASI almost equal configuration did not show improvement. Under investigation.g q g p gg q g p g

4. Future Plans4. Future Plans4. Future Plans4. Future Plans
Assimilate clear radiances of AIRS and IASI

Implement RTTOV-10 into GA and MA and exploit more land sensitive channelsImplement RTTOV 10 into GA and MA, and exploit more land sensitive channels

F th i ti ti f FY 3A/MWTS t d ti l Al FY 3BFurther investigation of FY-3A/MWTS toward operational use. Also FY-3B

Assimilate radiances affected by clouds and rainAssimilate radiances affected by clouds and rain
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