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ntercomparison between Aura MLS and ground-based millimeter-wave
observations of stratospheric O; and HNO; from Thule

2% — ‘e:,-a&oo@
T _ _ _ ' 1 1 - 2 2 2,3 N
"5@%' Istituto Nazionale di |. Fiorucci', G. Muscari', L. Froidevaux+, M. Santee4, and G. L. Manney A@i’@&é
o = = . &fa§)
"t‘,e.g!a Geofisica e Vulcanolog|a lIstituto Nazionale di Geofisica e Vulcanologia, Roma, Italy =
— 2Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA USA 2011 NDACC
> Atmospheric Sciences at Stony Brook 2,3New Mexico Institute of Mining and Technology, Socorro, NM USA :
,4 Institute for Terrestrial and Planetary Atmospheres . . . . . Sym pOS] U m
at the Marine Sciences Research Center rene. f'| Oruccqci @] N gv. | t

In view of a growing need for long-term data sets of stratospheric constituents, in January 2009 a Ground-Based Millimeter-wave Spectrometer was installed at the NDACC Arctic station of
Thule Air Base (76.5 N, 68.8 W), Greenland, in order to track the long- and short-term interactions between the changing climate and the seasonal processes tied to the ozone depletion
phenomenon. Since then three winter campaigns were carried out from Thule during the period January-March 2009, 2010 and 2011. Observations of O;, HNO;, CO and N,O were
performed, mostly on a daily basis, except during periods characterized by poor weather conditions.

n this study we compare GBMS stratospheric O; and HNO; measurements obtained during 2010 and 2011 winter campaigns with colocated satellite observations from the Aura Microwave
Limb Sounder (MLS) experiment.

Ground-Based Millimeter-wave Spectrometer (GBMS)

* Heterodyne spectrometer (tunable between 230-280 GHz) *Spectral resolution : 1.176 MHz (maximum resolution of 65 kHz used only
observing rotational emission spectra of stratospheric trace for mesospheric studies)

gases [de Zafra, 1995]

| * Deconvolution technique (to retrieve mixing ratio vertical profiles from
*Bandwidth: 600 MHz the emission spectra): Optimal Estimation Method [Rodgers, 2000]

GBMS 03 observations GBMS HNO§ observations

* Obtained observing the pure rotational transition lines
at 276.923 GHz (superimposed on the wing of a second
ozone line) or at 264. 926 GHz.

 Retrievals considered reliable in the altitude range
15-45 km (where sensitivity ~1.0 + 0.2)

* Vertical resolution (FWHM of the kernels): ~10-12 km.
10 uncertainty on the retrieved profile (due to

« Composite spectrum characterized by a cluster of
emission lines centered at 269.210 GHz superimposed
to an ozone line.

« Vertical range where inversions are considered
reliable:18-42 km

* Vertical resolution:12-18 km.
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* 10 uncertainty: the larger of 15% or 0.3 ppbv.
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EOS Aura Microwave Limb Sounder

 Launched in July 2004 into a sun-synchronous near-polar orbit aboard the Aura satellite.
* Observes thermal microwave emission lines of many chemical species using five broad spectral regions between 118 GHz and 2.5 THz.

Ozone Nitric Acid
» Vertical range recommended for scientific use: 261 to 0.02 hPa. .« Vertical range recommended for scientific studies : 215 to 1.5 hPa.
* Vertical resolution: ~2.5-5.5 km. [Froidevaux et al., 2008] » Vertical resolution: ~3-5km. [Santee et al., 2007].
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