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Airborne measurements of greenhouse gases during AAMP 98
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Abstract: Air samples collected using aircraft during the Arctic Airborne
Measurement Program 1998 (AAMP 98) were analyzed for the CO,, CH,, N,O,
and CO concentrations as well as for the carbon and oxygen isotopic ratios, ¢"*C
and ¢"0, of CO,, and §C of CH,. The vertical distributions of CO,, CH,, N,O,
and CO concentrations showed rapid decreases from the tropopause to the lower
stratosphere over Ny-Alesund and Barrow. From the measured values of the CH,
concentration and ¢'"°C, the apparent carbon isotopic fractionation factor was
estimated to be 1.013 (£0.003) in the lower stratosphere. The contributions of the
chemical CHs reactions with OH, O('D) and Cl were examined by using the
isotopic fractionation factors. It is suggested from this examination that the
contribution of the reaction of CH, with Cl is 12-17%.
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Fig. . Vertical profiles of the CO, concentration and its §°C and §"O over Ny-Alesund (N)
and Barrow (B).
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Fig. 2. Same as Fig. 1, but for the CH;, N-O, and CO concentrations.
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Fig. 3. Same as Fig. I, but for the 6°C of CH..
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B TRONT VDD, ZHE TOMFERIC L > THEEICB W TEER 35km (3T £ T 61C
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£ 912, CH, BE & REFRNIEHOMIC IZBER 2 QOB H 0, REEAKTICEB T 5¥tb
ERIGIC & > THE T 2 BICERESBIDEE Tw3E 2 E2RLTWwS, 2 TEONEE
& RFENARLLOBERD o, BEEC B2 CH, HEEEIC B T DR ENIZTEE
LTWELEHET S I ENTE S (Wahlen et al., 1989; Saueressig ef al., 1995; Brennink-
meijer et al., 1995; Sugawara et al., 1997), CH, DKFEENELL» S, FHEHBRIGOFSDOHE
FEWHEER S 2 2RI TO®EY TH5H, "CHy & "CH, DEE % C £ BC, %7z OH,
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Fig. 4. Latitudinal distributions of the 6 C of CH. (upper panel) and the CH, concentration
(lower panel) observed during the flight at 39000 fi.
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MTEL, 22T, RPTORENMESINREOEE X, FHBOTFSOESE f 2HWT,
| :fOH +foum +fc1’ 6)
277 & 0OH & O('D) & ()
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Table 1. Reactions for CH, loss and their carbon isotopic fractionation factors.

Carbon isotopic

Reaction fractionation factor Reference
CH,+OH aon— 1.0054=+0.0009 Cantrell et al (1990)
CH,+0O('D) aocmy=1.001 Davidson et al (1987)
CH,+Cl aq=1.043 exp (6.455/ T)* Saueressig et al (1995)

* TIRREERT (K)
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Fig. 5. The relationships between the Cl and OH contributions to the stratospheric CH: loss

by the chemical reactions. Lines represent the relationships constrained by assuming
the corresponding apparent fractionation factors (a.).
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