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Height distributions of methane were obtained from high resolution absorption spectra
observed at Tsukuba in December 1991 with a tunable diode laser heterodyne spectrometer.
Least square fittings between observed and calculated absorption profiles was employed
to derive the methane height distribution. In the calculation, volume mixing ratio of
methane was assumed to have a constant value in the troposphere and to decrease with a
constant rate above the tropopause. Tropospheric mixing ratio and a rate of decrease in

the stratosphere were derived to be approximately 1. 7ppum and 0.6ppm/km, respectively.
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Fig.1 Mode characteristics of the local oscillator diode laser.
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Table 1. Specifications of the Tunable Diode Laser Heterodyne Spectrometer.

K& & 80cmx60cmx50cm
EE T0kg
R ] 1090cm~*-1110cm~*, 1160co~*-1280cm™*
HHRE 40MHz (0.0018cu~*)
ol R 8.5-9.6x10°
X HBELV—-—F-OTERER 65-90K
HEZE#® <0.01K
BhEZEZERFEH >2days
BRUER/ 1 A7 b 5128
F—FDR&EX/S1LARYT bV 18kByte
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Table 2. A list of observation.
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Fig.2 A solar absorption spectrum of methane observed with the tunable diode

laser heterodyne spectrometer at Tsukuba on December 20, 1991.
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Fig.3 Retrieved profiles of methane over Tsukuba on December 17, 1991
and December 20, 1991. Symbols indicate methane volume mixing

ratio obtained with balloon observations at Sanriku.
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