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Redistribution of nitric acid in the Arctic lower stratosphere
during the winter of 1996-1997
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Profiles of HNO3, N20, and O3 were observed by the Improved
Limb Atmospheric Spectrometer (ILAS) on board the ADEOS in the
Arctic winter of 1996-1997. The measurements were made with
avertical resolution of 1 km. Irreversible redistribution of
HNO3 was estimated using the HNO3-N20 and HNO3-03 correlation.

Denitrification of 9- 15 [0 on average was observed inside the
Arctic vortex between 18 and 22 km in February 1997 when the
Arctic minimum temperature fell below the ice frost point. The
maximum denitrification reached ashigh as80 O at 19-20 km.

At 20 km the ILAS observing probabilities of the denitrification
are 0.3 and 0.7 on middle February and early March, indicating
the expansion of the denitrified area. Denitrification took
place only inside the Arctic vortex. In the period when the
temperature was below theice frost point, 6.7e+32 molecules
of HNO3 wasirreversibly lost in 20+ 0.5 km layer inside the
vortex. Although after February 25 the temperature did not
reach the ice frost point,[J 2.4e+32 molecules was |ost additionally.
Simultaneously with denitrification, increases in HNOS (nitrification)
were observed between 12 and 17 km with largest enhancements
of HNO3 at 14 and 15 km. The changes in the column amounts
of HNO3 concentration due to denitrification and nitrification
were calculated. The average net total 1oss of HNO3 which occurred
above 17 km inside the vortex by late February was estimated
to be 10.8e+14 molecules cm-2. On the other hand, the column
increase of HNO3 was 12.6e+14 moleculescm-2. The agreement
of the loss and increase to within 20 [0 is consistent with the

occurrence of sedimentation of HNO3-containing particles and
following release of nitric acid by the evaporation (or sublimation)
of particlesin the Arctic lower stratosphere.
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