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. Data used:

V3.01 - Summary

. Result of SHARP and SPIN, published:
Weigel et al. 2016

. SCIATRAN V3.1

L1V7.03 and V7.04 U and W,
1353-1410nm,

without radiometric calibration and
polarization correction

HITRAN 2008 + updates

ECMWEF Era Interim temperature
and pressure

Height [km]

Aerosol extinction retrieved at 1090
and 1552nm

Filters prior to the retrieval:

Latitude

Clouds above 10 km (SCODA V19)
South Atlantic Anomaly

Filter for retrieval results: convergence

within 12 iterations
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V3.01 - Known Issues

. Dry compared to other instruments and
SCIAMACHY occultation data above about 20km
. Decrease of resolution with height
—  No ,tape recorder” signal visible above
19km
. Possible issues with aerosol correction
. Time consuming retrieval, only every 8" day
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V4.0 - Summary

SCIATRAN V3.5, using MPI, new high grid Latiuge: 90:8 — 2N e

and regularization 24 o000
d - o
. Data used: :
20 25.00
i 17.50
— L1 V8.01 and partly V8.02, Z 1 1300
1353-1410nm, without radiometric 3 | 8.00
X ) . . £ 16§ ) 6.50
calibration and polarization Een
correction 14 1 e 475
12 378
— HITRAN 2012 o 3.05
2.00
—  ECMWEF Era Interim temperature 2004 2006 2008 2010 2072
and pressure, altitude corrected b
) ) i ‘i H20 [ppmv]
—  New aerosol extinction retrieval at I T, | ppso
1 nd 1552nm '
090 and 155 iy
. Filters prior to the retrieval: = 50
—  Clouds above 10 km (SCODAV21) § | 4
-(:5‘“ 4.0
— South Atlantic Anomaly - a5
. Filter for retrieval results: convergence -50 3.0
within 12 iterations, new filters will be tested 25
. Test data set every 32" day globally 2004 2006 2008 2010 2012 =0
Year
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V4.0 - Retrieval

Measurement response
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tangent point
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Limb spectra

Scattered solar
radiation

1353-1410 nm
SCIATRAN V3.5:

— Calculation of
refraction
Improved

— MPI
Implemented
(allows
effective use
of high
performance
computers)

— “Odd-even-
effect”
correction
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V4.0 - Aerosol correction
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Comparison: V4.0 and V3.01, profiles
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Comparison: V4.0 to V3.01, profiles

Measurement Content

V3.01 — V4.0 [%], cases: 4931
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Comparison wit
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Comparison with SCIAMACHY solar
occultation, profiles

V3.01 V4.0
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Comparison with MLS V3, time series

V3.01 V4.0
Average over —-30° to 30°, 22 km height, collocated Average over —-30° to 30°, 22 km height, collocated
o[ sciAMACHYV3O01] | | o[ sciAMACHY V40| | |
~—x MLS EC ~—x MLS EC

== MLS_EC with AVK == MLS_EC with AVK

N O O O O I I O

af af
3t i 3t i
2E | . | 1 J |E 2E | . | 1 J |E
2003 2006 2009 2012 2003 2006 2009 2012
Average over —-30° to 30°, 18 km height, collocated Average over —-30° to 30°, 18 km height, collocated
o[ sciamaAcHY vao1]| | E o[ sciamAcHY vao| | E
—x MLS EC 3 —x MLS EC ]
»—= MLS_EC with AVK | , ] »—x MLS_EC with AVK . ik
af: af
3t ; 3t :
2E | . | 1 J |E 2E | . | 1 J |E
2003 2006 2009 2012 @. 2003 2006 2009 2012
Time [UTC] o=, Time [UTC]
. 4 SYwuL-s viTR

= =y
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Outlook for SQWG-3

. Improve regularization of V4.07?

. Change to new cloud product?

. Process denser/complete time series based on L1V8

Processing Is time consuming, time depends on
available resources on high performance
computers

Complete processing needs several month

Processing of complete data based on L1V9
probably not possible within SQWG-3

Feasibility study planed for SQWG-3

. Validation, documentation, and publication
. Homogenized data format for L2 scientific products?
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Summary

SCIAMACHY Limb H20 V3/V3.01, published in Rozanov et al.
(2011) and Weigel et al. (2016)

New version V4.0 currently processed, test data set every 32t
day completed for L1V8.01

Improved aerosol correction
New height grid and regularization

Effective use of high performance computers with MPI
parallelization (SCIATRAN 3.5)

Shows better resolution and agreement with MLS V3 time
series in lower stratosphere

But probably unrealistic oscillation in some profiles: Change
regularization?

Radiometric calibration cannot be used also for L1V8

Processing time consuming, within SQWG-3 version based on
L1V8 but probably not possible for L1V9
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Comparison: V4.0 and V3.01, histogram

V3.01 V3.01
il asanasannnansaaaenenann s BN\ I n s RaRAN R

. ' ] g ] Mean ITs:
11 dayS In 2011 : *x Hl%red: 8.14373
40 - 6735 1 40 E Mean ITs fitered:

i V4.0 ShOWS | o—e fiItered ] [ : 738522
improved: | bk ; ; © Mean|ITs
30 - 30+ E fitered for both:

: ] 7.32651
3 Mean BMS:
] 0.0119630
] Mean BRMS filtered:
E 0.0118776
. Mean RMS
fitered for both:
0.0116854

—  Convergence

— RMS of the :
residua 10

Cases [%)]

20 20"

~ Cases [%]

10}

— Resolution

Osesiesesd | 1, 0k Lol

0 2 4 6 8 10'“12' 0.000 0.005 '01010 0.01‘5' 0.020
lterations RMS

—  Higher V4.0 Vao
Spread 0 F T S

50—
] - ] Mean ITs 2:
X Hered: L - 7.49027
6735 40 : Mean ITs 2 fitered:
. : 6.71314

Mean ITs 2

fitered for both:
6.68769

Mean RMS 2:
0.00981106
Mean BRMS 2 filtered:
0.00950074

Mean RMSs 2
fitered for both:
0.00951382

~  Oscillations 0 €
above 20km | & filtered
30

Cases [%]
Cases [%]

20

10
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Limb spectra

Scattered solar
radiation

1353-1410 nm
SCIATRAN V3.5:

correlated-k

Tikhonov
regularization

Multiple
scattering

Includes
methane,
albedo,
scaling of the
tropospheric
profile and
aerosol
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Comparison to MLS V3, time series

V3.01
Average over 60° to 90°, 18 km height, collocated
I L " '3 |== SCIAMACHY V3.01
- a —x MLS EC
5; 4 |*== MLS_EC with AVK
3¢ :
2 - | ! | ! \ ! ! | -
2003 2006 2009 2012
Time [UTC]
V4.0
Average over 60° to 90°, 18 km height, collocated
SET "1 '] |«x SCIAMACHY V4.0
- 4 |== MLS_EC
5; d| | == MLS_EC with AVK
af
3| i
: - oF | T
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Comparison: V4.0 to V3.01, histogram
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V4.0 - Comparison to MLS, time
series
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