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Abstract  Remote observations of atmospheric ozone have been continuously performed with the
tunable diode laser heterodyne spectrometer of Tohoku University at Sendai since 1989. Vertical
profiles of ozone mixing ratio and total column densities are retrieved from the observed spectra by
an inversion method. The retrieved values of total column densities at Sendai are consistent with
those obtained with the Dobson spectrophotometer at Sapporo and Tateno, and it is also verified
by simultaneous observations with the laser heterodyne spectrometer and ozonesondes that the
retrieved vertical profiles have no systematic error. Ozone variations associated with tropopause
folding events have been detected.
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Figure 1.  The total column densities of atmospheric ozone

observed with the laser heterodyne spectrometer at Sendai in
1989. The total ozone observed with the Dobson spectropho-
tometers at Sapporo and Tateno is also plotted for comparison.

0 50 100 150 200
--------- | BT BT UTS SEPEP ST S W
Nov. 28, 1989 [
] SENDAI
304 e - 30
E > |
< ] - [
20 - 20
= ] L
[an] — ]
— 1 i
B .
4 —— LASER HETERODYNE |
= 10 08h06m — 09h53m JST [~ 10
TOTAL = 273 DU
OZONESONDE :
11h44m ~ 13h07m JST |
TOTAL = 270 DU
0 FrrrTrrr . B e 0
0 50 100 150 200
PARTIAL PRESSURE (jub)
Figure 2. The vertical profiles of ozone partial pressure

obtained by the laser heterodyne spectrometer (broken line)
and the ozonesonde (solid line) on November 28, 1989. The
tropopause altitude is indicated by an arrow.
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Figure 3.  The vertical profiles of ozone partial pressure ob-
tained by the laser heterodyne spectrometer at Sendai. The
profiles (1), (2), (3), (4) and (5) were observed on April 9, 10,

11 am, 11 pm and 12, 1990, respectively.
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Figure 4. Correlation between the ozone volume mixing ratio
~ and potential vortisity in the altitude range of 10 — 25km at
Sendai. The correlation coefficient is 0.944 and the ratio of the

two quantities is 0.90ppmv/1075m2Kkg~1s~1.
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