Carbon dioxide in the polar stratosphere from AIM/SOFIE measurements

Yucheng Su'-, Jia Yue!, Mark Hervig®, Tom Marshalll, Anne Smith>, Rolando Garcia’, Dong Guo?, Shengli Guo?, David Siskind®, James Russell I1I-
syclsaac@gmail.com 1. Center for Atmospheric Science, Hampton University, Hampton, Virginia, USA
2. Nanjing University of Information Science and Technology, Nanjing, Jiangsu, China
3. Department of Atmospheric Science, University of Wyoming, Laramie
4. G & A Technical Software, Newport News, Virginia, USA
5. Atmospheric Chemistry Division, National Center for Atmospheric Research, Boulder, Colorado, USA
6. Space Science Division, Naval Research Laboratory, Washington DC, USA

Abstract Results

Carbon dioxide (CO,) 1s an important greenhouse gas and it 1s key to the energetics

and dynamics of the stratosphere and mesosphere. Distributions of the CO, volume

mixing ratios (VMR) in the stratosphere (from 30 up to ~ 60 km) have been . . :

measured from the CO, 4.3 pm band by Solar Occultation for Ice Experiment ‘Seasonal variation of SOFIE CO, - CO, variation in SSW events

(SOFIE) onboard the Aeronomy of Ice in the Mesosphere (AIM) satellite. This 1s the

first time that the CO, VMR has been retrieved from space in the 30-60 km altitude 2009 2013
range. The data set spans from April 2007 to current date. The retrieval of CO, 1s |
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August and September). The Stratospheric sudden warming (SSW) causes strong g ' —— : g 1 - _ :
CO, variations in the northern hemisphere. At last, we report the variations of CO,, 8 = 1 Southern Hemisphere  Northern Hemisphere Iy :
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the dynamical mechanisms with the help of SD-WACCM. T T e A T Figure 6. Contour images of mixing ratio vertical profiles for Temperature, carbon oxide (CO,), water (H,0), nitric
oxide (NO) observed by Solar Occultation for Ice Experiment (SOFIE) during the first three months of 2013. Units are
Figure 3. Time series of SOFIE CO, VMR averaged over a month labeled in the bottom left of each panel.
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Figure 1. Latitude coverage of SOFIE measurements. The red line denotes Jan 1st, 2015. | |
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Figure 2. Time series of the CO2 retrieval top height. Red indicate the Southern Hemisphere, -http.'//soﬁe. gats—inc. com/sofie/index.php ® NH: SOFIE C02 increased after SSWs at ~45 km.

and blue indicate the Northern Hemisphere. The bottom height is 30 km.



