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ABSTRACT

The sensitivity and the interrelativity of the factors such as the referenced wave number, any function,
series expansion terms, referenced constant, a priori profile, etc., referred in the constrained linear inversion method for
the satellite sounding vetrieval, are carefully examined through a designed four-step research process. Further,
the method is analyzed for the possibility of being used in an operational retrieval system.

The results indicate that the retrieval method can be modified to calculate the deviation of the temperature profile
from a priori profile, which substantially reduces the retrieval error to one-half. Also, the retrieval result is controlled
significantly by the any function chosen to represent the planck function. Hence, the selection of a statistically mean-
ingful function —— e.g. the EOF suggested by Wark and Fleming (1966), may lead to the reduction of retrieval error.
Besides, when the referenced constant is set to be smaller than I, no stable with low estimation error solution can be
achieved. However, when the referenced constant is set to be greater than 1, and the series expansion terms are
minimized, stable with low error solution is easily obtained. Finally, the motified method is used on retrieving the
temperature profile on Feb. 22, 1986 over Taipei. The result has an error root mean square value of temperature at
levels below 100 mb to be 2.3°C, which is very close to the general retrieval error of 2°C obtained by many operational
retrieval system, and is about one-tenth of the error obtained from the original method.

In conclusion, the idea of modifying the retrieval method to retrieve the deviation of the temperature profile from
a priori profile is originally suggested by Fritz et al (1972), and has been employed to modify many other retrieval
method. The modified version along with the proper selection of the referenced constants and the series expansion
terms, has overcome the difficulty recognized in the past of the uncontrollable effect of the referenced constant on

influencing the retrieval error, and leads to a possible development of an operational retrieval system.



