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Vertical profiles of greenhouse gases in the stratosphere
over northern Scandinavia
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Abstract: In order to elucidate the vertical distributions of CO,, CH,, N,O, and halocarbons in
the Arctic stratosphere, we collected air samples between 10.0 and 28.1 km over northern
Scandinavia on February 22 and March 18, 1997 using a balloon-borne cryogenic sampler, and
analyzed them with high precision. The results showed that the observed values of these compo-
nents were lower and their vertical gradients were steeper, compared with those obtained over
Japan. This fact suggests that the tropospheric air intruded into the stratosphere by strong
upwelling in the equatorial region are transported poleward slowly and that the diabatic subsi-
dence of air in the polar vortex compress the vertical gradients of the concentrations. The age of
stratospheric air in the polar vortex which characterizes the time scale of stratospheric transport
of airmass originated in the troposphere was estimated to be about. 4 —5 years by using CO, con-
centration. Tight but distinct correlation between CH, and N,O concentrations were observable in
the polar vortex and in the stratosphere over Japan. The difference should indicate the different

history of photochemical process of these airmasses.
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Volume of sample cylinder 760 cm’

Numbers of cylinder 12

Material of cylinder SUS304

Valve Motor-driven all stainless-steel-bellows valve
Maximum Pressure >80 kg/em’

Sample Volume 20 - 30 Ly,

Liquid helium capacity 251

Gondola Aluminum chamber pressurized at 1x10° Pa
Dimension 1400 ¢ x 2200H mm

Total weight 270 kg
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CO, concentration NDIR 0.1 ppmv

CH4 concentration GC/FID +3 ppbv

N2O0 concentration GC/ECD +1 ppbv
CFC-11 concentration GC/MS < 0.1 % (0-30km)
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