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Remote Sensing of Atmospheric Oz, CH4, and N,O
with a Portable Laser Heterodyne Spectrometer
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Abstract

Observations of atmospheric ozone, methane and nitrous oxide were made at Mt. Haleakala,

Maui, Hawaii from September to October, 1991 and at Tsukuba from December to February, 1992 with
the portable laser heterodyne spectrometer. Time series of vertical profiles of ozone mixing ratio and total

column densities were obtained from the observed spectra with a time resolution of about 1 hour, revealing
ozone variations in the altitude range of 25-30km with a period of 2-3 hours.
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Figure 1. Examples of solar absorption spectra of atmospheric (a) ozone, (b) methane
and (c) nitrous oxide observed with the portable laser heterodyne spectrometer
at Mt. Haleakala, Maui, Hawaii on October 3, 1991.

() 40 pet () a0 —
| 4
Dec 13, 1991
[ 15h 5m ~ 15h55m 0]
30 30 !_
— [ MT HALEAKALA — ]
}i Oct 7. 1991 jg
~ | 7h30m - Bh55m HST ~
g 20 |- TOTAL = 288 DU | E 50 L ]
joul oo}
= =
e e
2 2
10 - \ . 10 F i
SENDAI
Oct 20, 1990
7hd5m — 9h46m JST - ;
0 TOTAL = 340 DU ] o r - TOTAL = 286 DU
AR | NN o e Bl N RN | MRRRAN
1072 107 10° 10' 1072 107" 10° 10"
VOLUME MIXING RATIO (ppmv) VOLUME MIXING RATIO (ppmv)

Figure 2. Examples of vertical profiles of atmospheric ozone observed with the portable
laser heterodyne spectrometer (a) at Mt. Haleakala, Maui, Hawaii. on October
7, 1991 and (b) at Tsukuba on December 13, 1991.
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