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> Abstract

Observations of chlorine monoxide (CIO) have been performed at
Spitsbergen throughout winter and spring 1997 using the millimeter
wave Radiometer for Atmospheric Measurements (RAM) of the
University of Bremen. Spitsbergen was located well inside the polar
vortex with periods of very low stratospheric temperatures over Ny-

» Measurements

The measurements performed by the mm-wave radiometer RAM were
limited by the strong influence of tropospheric water vapor. Using the
beam switch method minimizes instrumental effects. Differencing of
daytime and nighttime spectra reduces baseline effects assuming justa
small amount of CIO remaining in the lower stratosphere during the

Alesund (78.9°N/11.9°E). Low stratospheric temperatures are a night. The difference spectrum therefore gives the slightly reduced CIO
neccessary condition for polar stratospheric clouds (PSC) to occur, signal of the daytime measurement.

which can entail chlorine activation. Because CIO measurements

require low tropospheric water vapor the rather poor weather conditions ClO-Measurement 97/03/13

limited successful observing periods to approximately 8 days. Data from 02 ::;L::::fmil;‘:m z,”esj:m}l";f"" D;GNK

these days show enhanced lower stratospheric CIO mixing ratios of up to 0.15]

1.9 ppbv during daytime.
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» Polar vortex

Chlorine activation is caused by heterogeneous chemical processes on -0.15] s B 0 66 6 GEih]
polar stratospheric clouds with subsequent denitrification and/or 058 o4 4z a4 46 a8 spectrum to the mea-
Frequency [GHz] surement.

dehydration inside the polar vortex. Once Nitrogen compounds dis-
appeared CIO and the dimer Cl,0, exist as long as temperatures in- side
the vortex are sufficiently low. The potential vorticity at the 475 K
isentropic level presented in fig. 3 shows that Ny-Alesund was located
well inside the polar vortex almost all the time from February to mid April
with temperatures low enough for the formation of PSC in March. The
vortex moved away from Ny-Alesund in the middle of April indicated by
lower PV values before the breakdown at the end of April.

» Retrieval method
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