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Abstract

The Stratospheric Aerosol and Gas Experiment operating on the International Space Station (SAGE III/ISS) is an occultation
instrument that retrieves aerosol extinction and ozone, water vapor, and other trace gas concentrations. Water vapor in the
stratosphere plays a significant role in ozone depletion and global temperature regulation making it an important species to
monitor. The new SAGE III/ISS instrument provides high quality, vertically resolved profiles of water vapor throughout the
stratosphere and upper troposphere. A discussion is presented on the sensitivity of the SAGE III/ISS instrument to water

vapor and provide an early evaluation of the retrieved profiles.
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The Stratospheric Aerosol and Gas Experiment operating on the International Space Station (SAGE W ater Vapor Difference Figure 4. (Left) median SAGE IIf (blue) and When comparing the retrieved quantities from the water vapor retrieval, it is evident that
111/1SS) is an occultation instrument that retrieves aerosol extinction and ozone, water vapor, and 01" S —— 0.1 S I . EOS-MLS (red) water vapor mixing ratios and 1. the shape of the water vapor profiles in Figures 4 and 5 correlate well with EOS-MLS and
. . . o 2o . . \N) . | th th ' - . . .
other trace gas concentrations. Water vapor in the stratosphere plays a significant role in ozone : -2 e _ : ; _ chin:irc;zr?tSevZf\’zebneht:/\e/Z:rj]o;O?E:nhdegz)]:;rii?)1 balloon sonde FPH measurements, with an approximate 10% dry bias through most of the
depletion and global temperature regulation making it an important species to monitor. The new ' ' _‘-;__?._;:;jii‘: ) “ : | | November, 2017 and (right) difference stratosphere compared with EOS-MLS,
SAGE IlI/ISS instrument provides high quality, vertically resolved profiles of water vapor throughout — 1.0 3 = 1~ 10 : between the medians. 2. towards the upper stratosphere, the water vapor profiles become quite noisy and wet-
the stratosphere and upper troposphere. A discussion is presented on the sensitivity of the SAGE IIl/ @ ‘ 'g ‘ biased, as indicated in Figure 4,
ISS water vapor product and provide an early evaluation of the retrieved profiles. ~— ~ 3. retrieved aerosol extinction SPOD as shown in Figure 6 are biased high when compared
) : EOS-MLS — L : :
— : — with the AO3 retrieved aerosols
— : SAGE III — = . ’ o - _ .
» 10.0~ w 10.0F 4. the retrieved ozone slant-path column densities shown in Figure 7 are biased high near the
/s N .
é) &J peak and biased low elsewhere.
The retrieval is performed from 60km to opaque cloud top in the spectral range of the water vapor 100.0 From this, we ascertain that
pot and one of the ozone Wulf absorption bands. It relies on 29 channel measurements at 869nm, | Sememee . 100.0 _ 1. it may be that the high-biased aerosols contribute to the dry-biased water vapor retrieval,
920nm, and 936 to 955nm at approximately 1nm spacing. The retrieval itself is performed by T B SR e bl | 2. the linear shape used for the aerosols in this band may not be the best choice,
1. smoothlng 0.5km-binned transmission to a 1km vertical grid with 1'?'1 kernel,: 0 5 10 15 20 -20 -10 0 10 20 3. the retrieved water vapor is unaffected by the relative magnitude of the ozone cross-
2. removing the molecular scattering component to slant path absorption following Bucholz (1996); Mixing Ratio (ppmv) Difference (%) sections in the Wulf-band compared tot the Chappuis and depends more upon the relative
3. solving simultaneously for H,0O, O,, and aerosol extinction at 1km intervals: shape of those cross-section within the Wulf-band itself, and
a. H,0 slant path absorption modeled utilizing the Curtis-Godson Approximation, 4. the aerosol component of the retrieval plays a significant role in the determination of
b. O; slant path absorption fit using absorption cross-section data (Bogumil et al., 2003), and 20 | ) 20 ‘ A.-’SA o e B (LT wEtar vEme i e water vapor and it appears that the noise floor occurse above ~45km in this spectral range
c. aerosol slant path extinction resolved assuming a linear function of wavelength; and Iy SAEEIFPH profiles for three coincident SAGE Ill (blue) and such that the water vapor product is expected to be noisier above this altitude.
4. interpolating retrieved water vapor to a 0.5km vertical grid A: MLS-FPH EOS-MLS (green) events as well as a frost point
] ' ] ' hygrometer (FPH) balloon sonde launched
~ - B: SAGE-MLS c
rom Boulder, CO on 14 November 2017 and
3 TU“ C : ;?_C;EI;EZH (right) their respective differences.
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L O C: MLS-FPH Transmission Product Improvements A thorough review of the transmission algorithm is
Weak Signal The water vapor and ozone signals are relatively weak in the pot and Wulf bands, each ‘5‘ 5 : A8 SO S A = Y ongoing and improvements made along the way will certainly benefit the water vapor product.
comprising ~10% of the signal at peak wavelengths at 20km. In addition, the shape of the Wulf N % A: MLS 0524 |444 |107.1 In addition, the incorporation of data from the disturbance monitoring package (DMP) is
band feature is similar to one of th? water vapor features, as shown in Figure 1, requiring an é 100 A& 100! Ef i:gE iﬁj z: Eji expected to improve pointing knowledge, and thus transmission accuracy and precision (see
accurately shaped ozone cross-section for the retrieval. once 1 300 Tocs poster A31L-3083).
| | | | C: MLS 0830 1400  |947 Improve Handling Measurement Noise Noise in the water vapor channels may be handled
Spectroscopy Modeling the WEME VDO features, in particular, necessitates a thorough - T better by co-adding pixels and/or performing a global fit retrieval. Of course, the
understanding of the instrument’s spectral samplmg.. For version >.1, arigorous methoo! ol 0 5 Table 1. Measurement times and locations for improvements to the transmission product will determine the level of effort required to
developed to perform wavelength and band pass registration (see poster A31L-3094). Figure 2 -40 40 the SAGE Ill and EOS-MLS measurements improve noise handling.
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shows the modeled and observed optical depth before and after applying this new method. Mixing Ratio (ppm\) Difference (%) fﬁ;r;‘;'urfmf(ﬁpj)_ PN S Improve Aerosol/Ozone Handling Over the coming months, we will be experimenting with
new and better ways to resolve and/or clear ozone and aerosols. For ozone, this may include
Etalon A hardware change for the SAGE IlI/ISS instrument prevented the attenuator plate etalon constraining the solution to the AO3 retrieval while for aerosols, clearing the low frequency
observed during the SAGE Ill/M3M mission. The etalon resulted in the appearance of a non- Aerosols Aerosols Figure 6. (Left) median aerosol slant-path component from transmission may yield better results. Tests will be performed to determine
physical, altitude and wavelength dependent feature, as shown in Figure 3a between 90 and 100km. N 0125 * i B optical depth as retrieved by the SAGE II-like the optimal solutions for both.
However, the SAGE 11I/ISS instrument is subject to additional sources of random noise, as evinced by o, Jie AO3 o 60 | ta)llgor'thm at 756, 869, and 1022nm (AOS;
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Figure 3b, due in part to mechanical disturbances. a 0.11 - Fit E i " (Fit; red line), and median modeled slant-path
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