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Table 1  Statistical results of CH; column amounts, CO, col-

umn amounts retrieved and GOSAT-Level2 product

Ven, mean value V¢o, mean value
Column amounts ! ‘ )
/(mol » cm™?) /(mol « cm™2)
GOSAT-Level2 3. 11X10% 6. 67 X10%!
Retrieval result 2. 95X 10" 6. 41X 10%!
Systematic error/ % —5. 14 —3. 85

Fig 4 Comparison of CH, mixing ratio retrieved
with GOSAT-Level2 product
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Errors Analysis and Correction in Atmospheric Methane Retrieval Based
on Greenhouse Gases Observing Satellite Data
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Abstract High precision retrieval of atmospheric CH, is influenced by a variety of factors. The uncertainties of ground proper-
ties and atmospheric conditions are important factors, such as surface reflectance, temperature profile, humidity profile and pres-
sure profile. Surface reflectance is affected by many factors so that it is difficult to get the precise value. The uncertainty of sur-
face reflectance will cause large error to retrieval result. The uncertainties of temperature profile, humidity profile and pressure
profile are also important sources of retrieval error and they will cause unavoidable systematic error. This error is hard to elimi-
nate only using CH, band. In this paper, ratio spectrometry method and CO, band correction method are proposed to reduce the
error caused by these factors. Ratio spectrometry method can decrease the effect of surface reflectance in CH, retrieval by con-
verting absolute radiance spectrometry into ratio spectrometry. CO, band correction method converts column amounts of CH, into
column averaged mixing ratio by using CO, 1. 61 um band and it can correct the systematic error caused by temperature profile,
humidity profile and pressure profile. The combination of these two correction methods will decrease the effect caused by surface
reflectance, temperature profile, humidity profile and pressure profile at the same time and reduce the retrieval error. GOSAT
data were used to retrieve atmospheric CH, to test and validate the two correction methods. The results showed that CH, column
averaged mixing ratio retrieved after correction was close to GOSAT Level2 product and the retrieval precision was up to
—0. 24%. The studies suggest that the error of CH, retrieval caused by the uncertainties of ground properties and atmospheric
conditions can be significantly reduced and the retrieval precision can be highly improved by using ratio spectrometry method and

CO, band correction method.
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