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Abstract: Based on the retrieval of atmospheric carbon dioxide using infrared spectral data detected by
GOSAT, a method of building error matrixes of Bayesian theory was proposed and validated. Firstly, the
effect on retrieval results by different initial guesses, different building results of priori information error
matrix S, and measurement error matrix S, was simulated, and then two combinations of S, and S,
building results were validated in the retrieval using part of GOSAT measurements of Taklimakan desert
during 2009. The result shows that the retrieved results are more concentrate in the case of bigger priori
information variance or smaller measurement error, and the retrieved results are dispersed under the
converse circumstance. It is difficult to get real error matrixes in atmospheric remote sensing, therefore,
this study will be significant for getting more accurate error matrixes and improving retrieval precision.
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Good combination Bad combination

S. SF S. SF
200 100,200, 300,400 1 100,200, 300,400
100 100,200, 300,400 25 100, 200
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Tab.2 Comparison of retrievals of two different

combinations and true values

Combi-
Real CO, nation 1 Error
/ppm  retrieval /%
/ppm /ppm

Combi-

nation2  Error
Num Date .
retrieval 1%

1 2009-06-14 382.414 382.570 0.04 380.377 -0.53

2 2009-07-11 375.63 373.179 -0.65 378.680 0.81

3 2009-10-30 376.82 379.048 0.59 379.714 0.77

4 2009-11-02 380.511 382.675 0.57 374.640 -1.54

5 2009-11-11 369.302 367.866 —0.34 376.985 2.08

6 2009-12-02 382.128 381.936 -0.05 380.578 -0.41

7 2009-12-08 373.361 377.056 0.99 378.319 1.33

8  2009-12-23 375.825 374.072 -0.47 378.319 0.66
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