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Fig. 1. The height coverage and estimated precision of past, current and future wind measuring instruments (reported
validated precisions are indicated where possible, darker values are theoretical values). HRDI (Ortland et al., 1996)
and WINDII (Shepherd et al., 1993) were on the UARS satellite and operated from September 1991-June 2005,
TIDI (Niciejewski et al., 2006) operates on the TIMED satellite from 2002-present, AURA-MLS (Wu et al., 2008)
operates on the AURA satellite from July 2004—present (note that wind is not a standard product), SMILES operated
on the ISS from September 2009—-April 2010, Aeolus is ESA mission (Stoffelen et al., 2005) planned for 2013 and
SWIFT (McDade et al., 2001) is under study in Canada.
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Fig. 2. Left panel: Representation of the Ilimb observation geometry (adapted from

http://smiles.nict.go.jp/pub/about/principles.html). The ISS orbit inclination is 51.6° with respect to the equator
and the SMILES line-of-sight is tilted by 45° on the left side of the forward direction. The tangent point is at a distance
of ~2000 km from the ISS. North (South) direction is indicated for the ascending (descending) orbit branch. Right
panel: latitudinal variation of the line-of-sight angle with respect to the North direction on 14 November 2009 (red
circles) and on 4 April 2010 (magenta circles). The blue (green) region indicates the region where the line-of-sight is
at +£10° about the meridional (zonal) direction. The thick dashed horizontal lines indicate the latitude range between
30°S and 55°N.



2010/01/26, 4.9 hPa (36 km)

60°N

40°N I 4

20°N . S

el "".- A;,"'{‘k m‘i"f 1‘°A Ao ?}"H\ Lg‘ i ot W h.j,b h“*‘ 3 .A.l‘\.',v
,v‘.'l,.v'"'.*"f :.-":" .-" iy ‘:4‘ "'.W ' ,,,"".v"‘ A ":' Ly "I': o

i 0 B L T Al e

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
N,O (ppmv)

Fig. 3. Typical line-of-sight wind vectors retrieved at 5 hPa (~36 km) on 2 January 2010 (left column) and on 26
January 2010 (right column). The orientation of the arrows is that of the wind component along the line-of-sight. The
length of the arrows is proportional to the amplitude of the corresponding line-of-sight wind (the same proportional
factor is applied at all latitudes). The upper (lower) panels correspond to the ascending (descending) branch of the
orbit where the line-of-sight is near the meridional (zonal) direction between ~35°S to ~55°N. The background colour
shows the Northern N,O distribution from the assimilated Odin/SMR measurements in a model driven by ECMWF
winds at the isentropic surface of 850 K.
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Fig. 4. Left panel: vertical resolution (dark line) and measurement response (blue line) for line-of-sight wind profiles
retrieved from the O3 spectral line (full lines) and from the H3°Cl triplets in band B (dashed lines). Central panel:
estimates of line-of-sight wind single retrieval precision derived from the O3 spectral line (full line) and the H3>CI
triplets (dashed line). Right panel: same as central panel but for the accuracy.
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Fig. 5. Zero-wind for bias correction derived at 50 km from the O3 line in band-A using spectrometer 1 (magenta dots)
and spectrometer 2 (blue dots), the O3 line in band-B and spectrometer 2 (green dots) and HCI line in band-B (red
dots) along with the zero-wind computed with the paired ECMWF winds. The error bar corresponds to the retrieval
errors of the averaged profiles (1-0). The displayed zero-wind includes the subtraction of the ECMWF zero-winds.
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Fig. 6. Left panel: histogram of differences of the velocity retrieved from the O3 and the HCI lines in band B. Right
panel: same as for the left panel but for line-of-sight winds retrieved from the Os lines in bands A and B measured
simultaneously. Data for latitudes between 20° N and 60° N have been used.
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Fig. 7. Upper panels: zonally averaged near meridional wind profiles retrieved from simultaneous measurements of
the spectral lines: Os-band A (blue line), Oz-band B (red line) and HCIl-band B (green line). Lower panels: same
as the upper panels but showing the standard deviation of the retrieved profiles. The results for the paired ECMWF
winds component along the line-of-sights are also shown (black line). Data with a line-of-sight orientation between

+10° from the meridional direction are used.



HCIB-ECMWEF (V, STD)

2 HCIB-ECMWF (V, mean)

ak TS G- S
[ NN -] | ]
0 : \: <]
Elo'l SN N =
= : : i |
s A ‘ 1 ]
2 o ‘ ] 1
g F - 1
L 10°F- SV e b 3
101 E 1 E 3
- 0,B-ECMWF (V, mean) 0,B-ECMWF (V, STD)
) <M (e .
= . 0", 1
g 10'1 e e e S R - e, R R
< f : |
o /o |
5 [ ]
2 B 1
n r .
g S A E
n' h

20
Latitude (°) Latitude (°)
. ... == B )
-50-20-10-5 -2 0 2 5 10 20 50 8 9 10 11 13 15 20 30
mean (V, ms) STD (V, ms™!)

Fig. 8. Comparison of the near meridional winds retrieved from band-B with the operational ECMWF analysis. Data
with a line-of-sight orientation between +10° from the meridional direction are used. ECMWF winds are projected
along the line-of-sight direction. Upper panels: mean (left panel) and standard deviation (right panel) of the differ-
ences for profiles retrieved from the HCl lines. Lower panels: same as for the upper panels but for profiles retrieved
from the Os line. Data between November 2009 to April 2010 have been selected.
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Fig. 9. Same as for Fig. 8 but for the near zonal component. Data with a line-of-sight orientation between +10° from
the zonal direction are used.
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Fig. 10. Monthly and zonally averaged near zonal-wind derived from SMILES measurements in band B between
October 2009 to April 2010. Wind information is taken from the O3 line retrieval for altitudes below 0.1 hPa (65 km)

and from the HCI line retrieval above. Data with a line-of-sight orientation between +10° from the zonal direction are
used.
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Fig. 11. Upper panel: daily-averaged SMILES zonal-wind in the northern high-latitudes at 2 hPa (~ 41 km) (red dots)
and ECMWF analyses (black dots) between 50° N-55° N. SMILES winds are retrieved from the O3 line measured in
band-B or in band-A if B is not measured. Data with a line-of-sight orientation between +10° from the zonal direction
are used. ECMWF winds are projected on the line-of-sight. Temperature information (blue dashed line) is based on
daily and zonally averaged MLS measurements between 60° N-80° N. Lower panels: difference SMILES-ECMWF.
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Fig. 12. The Semi-annual oscillation of the zonal winds over the equator (+5°). Red regions correspond to eastward
(westerly) winds. The winds from both the ozone and HCI lines are combined in the plot when band-B is measured:
information is for O3 line below 0.1 hPa (65km) and from HCI above. Information is from O3 when only band-A is
measured. Data with a line-of-sight orientation between +10° from the zonal direction are used.
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Fig. 13. Left panels: daily-averaged zonal-wind in the southern tropics (15° S—Eq) at 4, 2 and 0.2 hPa (~ 35, 41 and
60 km) derived from SMILES measurements (red dots) and ECMWF analyses (black dots). Data are retrieved from
the O3 line in band-B or in band-A if B is not measured. Data with a line-of-sight orientation between +10° from the
zonal direction are used. ECMWF winds are projected d?the line-of-sight. The temperature profiles (blue dashed
line) is a daily and zonal average of MLS measurements in the same latitudes range. Right panels: same as left
panels but for the northern tropics.
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Fig. 14. Additional figure for discussion: SMILES-O3B zonal winds vs ECMWF from November to March (from top to
bottom).The standard deviation and the mean of the differences are shown in the left and right columns, respectively.
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