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Outline
 Stratosphere:
- Retrievals: O,, NO,, BrO
- Detection of PSCs
» Mesosphere:
- Retrieval of O, profiles
- Detection and mapping of NLCs
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SCIAMACHY Limb Geometry

 Vertical resolution: 2.6 km

Limb « Horizontal resolution in
azimuth direction:

240 km (120 km min.), 960
km swath

« Horizontal resolution in
flight direction:
approx. 400 km

* Observation optimised to
match limb with nadir
measurements

* Duration of Limb sequence:
60 sec.

« Global coverage: 6 days at
the equator
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The limb as seen from the space shuttle
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Sample limb spectra — Channels 1-3
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Sample limb spectra — Channels 4-6
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Comparison of SCIAMACHY and POAM Il ozone profiles

SCIAMACHY - POAM llI coincidence on April 25, 2002

Ozone fit at 20 km tangent height
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SCIAMACHY and CTM Assimilation of GOME Data

O, densities from SCIAMACHY Orbit 798, April 25, 2002 CTM assimilation (NCAR-ROSE)
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Ozone cross sections for July 3, 2002, Orbit 1778
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SCIA Limb NO, (8.8.2002, Orbit 2302)

mol/em®

NO, vertical profile from SCIAMACHY limb measurements
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NO, 2D-Model

NO, vertical profile from 2D model
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Limb NO, Profile

NO, profile from SCIAMACHY limb measurements

SCIAMACHY

2 D climatological model

2 D model scaled to POAM mesurement:
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SCIA Limb BrO (8.8.2002, Orbit 2302)

BrO vertical profile from SCIAMACHY limb measurements
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BrO 2D-Model

BrO vertical profile from 2D model
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Limb BrO Fit

BrO

fit at 20 km tangent height
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First SCIAMACHY observations of PSCs: Orbit 2480, 08/21/2002

SCIAMACHY limb radiance profiles 56hPa ROSE NAT[um2/cm3] T/K 2002AUG21
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First SCIAMACHY observations of PSCs: Orbit 2508, 08/23/2002

50 SCIAMACHY limb radiance profiles 56hPa ROSE NAT[um2/cm3] T/K 2002AUG23
L T ) T ) ] L : 20|
r August 23, Orbit 2508 ] ) i
501 - State A, Lat: 55° S, Long: 10°E ] 5‘
= | . —State B, Lat:62°S,Long: 15°E ] s
X, 40 - )
£ I I
G_J : - 3.5
f 30 C N 3
c
% [ 2.5
& 20F ] ,
& [
L 1.5
10F . '
L 0.5
0 L , N | ]
100 1000 10000
Limb radiance between 750 and 755 nm [arbitrary units] #7 e .
DLR
UKMO Temperature @475K: 02/08/23 K ERS-2 GOME Total Ozone 2002/08/23 DU

235

225

215

& 205

195




Mesospheric O, retrieval in the Hartley bands

Radiance/[O,] weighting functions
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Comparison with the Canadian Middle Atmosphere Model

SCIAMACHY mesospheric O, CMAM mesospheric O,
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First SCIAMACHY observations of noctilucent clouds

Limb radi fil t 530 SCIAMACHY limb swaths
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First SCIAMACHY observations of noctilucent clouds

UV limb radiance profiles

with NLC without NLC

Orbit 1779, state 23, lat: 81°N, long: 87°E

Orbit 1779, state 2, lat: 32°N, long: 21°E
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Estimation of NLC particle radii ??

Observed Spectral exponent of the NLC spectrum

log (Radiance) = - o log(Wavelength]

Modelled spectral exponents

Spectral exponent for the 240 nm to 300 nm spectral range and scattering angle
© = 130° as a function of radius and width  of the log-normal distribution
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—» Use several and significantly different wavelengths
to determine r, and o [von Cossart et al, 1999].
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Conclusion

« Successful retrievals of
- stratospheric O3 profiles
- stratospheric NO2 profiles
- mesospheric O3

* Detection of
- Polar stratospheric clouds
- Noctilucent clouds/Polar mesospheric clouds

» Estimation of NLC particle sizes
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NO, retrieval from SCIAMACHY limb observations

NO, fit at 20 km tangent height
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: simulation with 2 D Model at 58° N, 110° W, SZA = 68 deg
Blue curves: simulation with 2 D Model at corresponding SZA.
NO, was scaled to the POAM measurement and used as input to simulate
the diurnal variation of the NO,, vertical profile backward to SZA = 68 deg.
(All model runs by Miriam von Kénig)
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Modelled limb radiance profiles
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*The detected limb radiance corresponds to the solar radiation that is scat-
tered along the instrument line of sight and transmitted to the observer
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