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Bias and Data Assimilation
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atmospheric variability due to
temperature variations.
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Airmass bias Is successfully
controlled by multiple linear
regression coefficients and off-set.

AMSU-A level-1d data
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(2) Airmass Bias Correction

= Goal : To remove the systematic errors attributed to the different thermodynamics
properties scanned atmosphere and the surface

= Algorithm : global linear regression of the scan-corrected innovations against two
predictors (850-300 hPa and 200-50 hPa thicknesses) to correct the airmass bias

Summary

) N B . airmass bias (] = channel)
v Harris and Kelly (2001) : Bj => Aj X+ Cj A, C : coefficients by linear regression
1= X; . predictors (i = number of predictor)

 We have developed the modules of satellite radiance data pre—processing and guality control at KOPS, which include observation operators to interpolate model state variables into
> Model based predictors | o radiances in observation space. AMSU-A level-1d radiance data was extracted using the BUFR (Binary Universal Form for the Representation of meteorological data) decoder and
: T ’ e a first guess was calculated with RTTOV10.2.
 Thickness 850-300 hPa o P

 Thickness 200-50 hPa

atdv=  FE0.8

* For initial quality checks, (1) cloud contaminated data were removed for use of clear-sky radiance data and (2) AMSU-A channels for assimilation, rejection, or monitoring were
respectively selected for surface type and topography since the errors from the skin temperature were caused by inaccurate surface emissivity.

« Surface skin temperature

« Total column water vapor

« KOPS AMSU-A bias correction modules have developed in two steps based on 30—day innovation statistics. The scan bias correction coefficient was calculated individually for each
channel, satellite, and scan position. Then a global multiple linear regression of the scan—corrected innovations against several predictors (e.g., 850-300 and 200-50 hPa
v' Weng et al. (2012) : O-B statistics thicknesses) was employed to correct the airmass bias.

‘ ‘ ion: ¥ = X, + X, +..+ BX, +&, i=12... . . . . . . . . . .
» Multiple linear regression : ¥, =g, + X, + Xy +...+ BX, +e, i=12..n o |t appears to be successful in controlling the scan and airmass bias in the crucial channels which sound tropospheric and stratospheric temperature (just below 50 km altitude).
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