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Table 1 Mean error and error autocovariance matrix of satellite RH retrievals
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925 hPa 1.78 54.57
850 hPa 2.56 36.51 53. 80
700 hPa 2.27 16.97 31. 39 55.51
500 hPa 0. 90 18.75 23.31 27.01 69.93
400 hPa 0.03 16. 49 17.88 15.55 49, 27 78. 86
300 hPa —0.33 7.22 8.43 6.07 25. 36 42.63 50.78
250 hPa 0.14 7.51 10. 11 7.39 23.03 34.15 35.62 39.79
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Table 2 Mean error and error autocovariance matrix of RH forecasts from MM5

=RV S {E 925 hPa 850 hPa 700 hPa 500 hPa 400 hPa 300 hPa 250 hPa
925 hPa 3.99 65. 44

850 hPa 4.70 48. 37 119. 98

700 hPa 0.41 13.07 36.73 124. 49

500 hPa —3.11 5.97 11. 84 17.92 214. 40

400 hPa —1.36 9.64 17.15 12.04 101. 56 244.70

300 hPa —1.26 12.09 11.92 12. 14 34. 31 81. 29 220.95

250 hPa —2.18 3.32 12. 44 12.62 42.82 60.53 150. 89 239. 81
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Table 3 Mean error and error autocovariance matrix of the analyzed RH field by IDVAR

=RV S {E 925 hPa 850 hPa 700 hPa 500 hPa 400 hPa 300 hPa 250 hPa

925 hPa 1. 89 45.14
850 hPa 2.75 27.90 47.66
700 hPa 1.98 10. 64 23.25 46.91
500 hPa 0.42 12.25 15. 30 19. 54 59.98
400 hPa —0.15 14. 14 13.98 11.28 37.52 69. 64
300 hPa —0.38 7.07 7.50 5.58 20. 40 38. 29 52.97
250 hPa 0.18 5.05 7.97 5.65 18. 50 30. 69 35.73 41.95
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Table 4 Respectively RMSE of background RH field, satellite retrieved RH field and analyzed RH field

JZ K (hPa) 925 850 700 500 400 300 250
iig 37 8.1 11.0 11.2 14.6 15.6 14.9 15.5
&) 7.4 7.3 7.5 8.4 8.9 7.1 6.3
R iR 6.7 6.9 6.8 7.7 8.3 7.3 6.5
TR FEAR 9%0.7) 6% (0. 4) 8%(0.7) 7%0.7) 6% (0. 6) —2%(—0.2) —3%(—0.2)
HE AR 17% 1.4 37% (4. 1) 38% (4. 4) 47%(6.9) 47%(7.3) 51%(7.6) 59%(9.0)
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QUALITY CONTROL EXPERIMENT OF GMS-5 RETRIEVAL
OF RH FIELD BY USING 1-DVAR TECHNIQUE

Wang Huarong Yu Fan Gui Hailing

(Department o f Atmospheric Sciences, Nanjing University , Nanjing 210093)
Abstract

A quality control experiment was performed for relative humidity (RH) fields retrieved from multi-
spectral GMS-5 imagery by using an one-dimensional variational (1-DVAR) analysis technique. First, the
MM5 12-h forecast, satellite retrieval and assimilation analysis of RH fields were given respectively, from
June 12 to June 29 in 1998, and then their error statistics (with respect to radiosondes) were analyzed in
detail, including mean error, error covariance and RSME. Based on the result, the GMS-5 retrievals of
RH field were assimilated from July 20 to July 30 1998, and an example of assimilation for 00:00Z 21 July
1998 was performed to compare the three types of moisture fields.

The result indicates, as a whole, that the MM5 12-h forecasts of RH are mainly wetter than the radio-
sondes observation in the lower troposphere (925— 700 hPa) and drier in the upper/middle levels of the
troposphere (above 500 hPa). At each level, the wet area and dry area are distinguished distinctly, but the
dry area is mostly too dry and wet area too moist, so that the RMSE is more than 10 and the maximum 15.
6. Though the retrievals of RH are generally rather close to the radiosondes, there is some wet in the dry
area and some dry in the wet area. The satellite-retrieved fields are, on the whole, a little too wet, espe-
cially at the middle and low levels. The RMSE is between 6. 3 and 8. 9. The RMSE of the assimilation of
humidity field that closes to the satellite retrievals is smaller than that of the GMS-5 retrievals of RH at the
middle and low levels. The RMSE of the assimilation of moisture fields falls by 0.4 to 0.7, which is a re-
duction of 6% to 9% at the middle/low levels and is close to that of the GMS-5 retrievals at the upper lev-
els. As for the 12-h forecasts of RH, the reduction of RMSE when assimilating GMS-5 RH is between 1.
4 and 9.0, which is a reduction of 17% to 59%. It is shown that the analyzed fields approach further to the
actual atmospheric moisture fields.

Key words: One-dimensional variationnal analysis technique, Quality control, Satellite retrieval of

moisture field.



