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Abstract

Massive smoke aerosols and greenhouse gases (e.g., CO, and CH4) from forest fires are re-
leased into the atmosphere and thus affect the global climate and environment. Smoke aerosols
containing black carbon elements are known to be effective in absorbing solar radiation and in
turn (by heating the air) contribute to global warming. To analyze the radiative effect of smoke
aerosols, we have examined the AIRS infrared (IR) radiance measurements and the AMSU at-
mospheric temperature profiles over the region of forest fires occurred in the northeast Asia. Sev-
eral types of scene pixels are carefully selected for comparison.

As expected, clouds and smoke plumes substantially reduce the IR radiances at the top of the
atmosphere (TOA), compared to clear-sky pixels. It is, however, interesting to see that IR radi-
ances over the region contaminated by smoke aerosols are higher than the counterparts of uncon-
taminated region over most of the AIRS spectral range. Such enhanced IR radiances appear to be
closely linked to increases in atmospheric temperature in the lower atmosphere, which are pro-
duced from atmospheric heating by black carbon aerosols. Further analysis with MODIS meas-

urements supports this finding.
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