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Abstract; A new statistical method was presented to retrieve the atmospheric temperature and moisture profiles from the
satellite radiative measurements. By using the method some ideal and actual retrieval tests were done, and then the retrieval
results of the statistical-physical method were compared with that of IDVAR method. The results indicate that the retrieved
temperature is more precise than those of 1DVAR retrieval results at most heights; and the retrieval precision of moisture
profiles is lower than the background at middle model layer, and relatively high at other layers, while the IDVAR method
can amend a liitle to the background of moisture profile. In actual tests, the retrieval results of the temperature profiles are
not good enough; the background can be amended only above 400hpa and near the surface, while the retrieval effect of

moisture profile is relatively good.
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Fig.1 Comparation of the first three components of base functions corresponding to the bright temperature anomaly(D;) and the cal-

culated base vectors of bright temperature anomaly (D’;)
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Fig.2 The RMS retrieval error of temperature (left) and
moisture mixing ratio logarithm (right) in the condition of ob-
servation error are 0.25K (a, b) and 2K(c, d) (1DVAR; re-
trieval error of 1DVAR method; background: error of back-
ground; SVD: retrieval error of statistical-physical method)
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Table 1 Temperature retrieval RMS error (K) and moisture retrieval RMS error (g/kg) in the whole layer

RMS TR % 0.25K 0.5K 1.0K 2.0K 5.0K
p T Inq T Inq T Ing T Inq T Ing
1 1.548 0.338 1.556 0.338 1.5717 0.340 1.636 0.346 1.884 0.380
2 1.028 0.229 1. 065 0.234 1. 169 0.253 1.444 0.308 2.448 0.536
3 1.025 0.233 1.097 0.241 1.306 0.266 1.854 0.337 3.844 0.620
4 0.848 0.201 1.048 0.226 1.550 0.296 2.707 0. 466 6.434 1.044
5 1.051 0. 166 1.245 0. 196

(BR%: RERE 2.023K;KKiRE 0.303 g/kg)

1.775 0.274 3.041 0.462 7.167 1.081
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Fig.3 The RMS retrieval error; (a) temperature profile (b)
mixing ratio logarithm profile(1DVAR : retrieval error of IDVAR
method; background; error of background; SVD: retrieval error
of statistical-physical method)
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Fig.4 The RMS retrieval error when the average background
error of temperature profile is more than 1. 5K ; (a) temperature
profile (b) mixing ratio logarithm profile (1DVAR; retrieval er-
ror of 1dvar method; background: error of background; SVD.
retrieval error of statistical-physical method)
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