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MIPAS products (2002-2012) by KIT ST
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SO, volume mixing ratio profiles

B Retrieval from mean spectra: 13-45 km, monthly & zonal averages
(18 profiles/month, 10° latitude bins)

— Hopfner et al., ACP, 2013

W Retrieval from single limb-scans: 8-20 km, high temporal and horizontal
resolution (up to 2000 profiles/day)

— Hopfner et al., ACP, 2015

OCS volume mixing ratio profiles

W Retrieval from single limb-scans: 8-35 km, high temporal and horizontal
resolution (up to 2000 profiles/day)

— Glatthor et al., GRL, 2015 (upper troposphere)
— Glatthor et al., in prep., 2016 (stratosphere + UT biomass)

Aerosol volume density profiles

W Retrieval from single limb-scans: 8-~33 km, high temporal and horizontal
resolution (up to 2000 profiles/day)

— Gunther et al., in work
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® 3D isentropic chemical transport model (Sinnhuber et al., 2003).

W 29 levels at 335 — 2 726 K potential temperature (~ 10 - 55 km).

W Horizontal resolution: 3.75° longitude x 2.5° latitude.

® Horizontal transport: driven by wind fields and temperature from ERA-
Interim reanalysis data.

® Vertical transport: driven by diabatic heating rates from ERA-Interim.

[llustration of the typical spatial resolution of the B3DCTM. The horizontal
resolution is 2.5° latitude x 3.75° longitude. There are 29 levels of potential
temperature # ranging from 335K to 2726 K (only the UTLS region up to
20 km is shown here). Horizontal and vertical grid are not drawn on the
same scale. From (2011).
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10_1 4 km 1 4_ 18km an d 18'22km Figure 5.61. Primary sulfur reactions in the middle atmosphere.
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Lifetimes as implemented in CTM
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@ Annual zonal mean local lifetime of OCS (photolysis) and SO, (reaction

with OH).

CTM, Lifetime OCS/yr
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OCS

Annual zonal mean OCS (2002-2012).

MIPAS
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Annual zonal mean OCS
40; MIPAS (solid), CTM (dashed)
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® Bruehl et al. (2015, JGR): CTM

enhanced SO values
2 SH NH

due to OCS phOtOIyS|S 60°-90° CTM 02/ pptv CTM SO2/ pptv
at around 28 km.
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Stratospheric Aerosols, MIPAS

B New MIPAS retrievals for Aerosol Volume Densities (Stratosphere)
stratospheric aerosol. . Laramie (US, 41N105W)

® MIPAS signal for particles <~1um L A et

Insensitive to size, only sensitive
to particle volume density.
- Volume densities of aerosols
retrieved.

B Assumption: 75-mass%-sulphuric
acid.
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® Comparison to sulphate aerosol ;:%! By =
volume densities by Deshler et 15 z(é}!t:’ o —
.. A\ N —— —
al. (2003, JGR): positive offset. e
— Linear height dependent — =
subtractive fit applied. 10, 0.05 01 015 0.2

Aerosol Volume Density / um3cm-3

Annika Glnther Institute of Meteorology and Climate Research
Stratospheric Sulphur IMK-ASF



AT

Stratospheric Aerosols, MIPAS

Original data With height dependent fit
SH NH SH NH

60°-90°
V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3
30808-208 _60N-90N 9 _60N-90N
251
£ £ £
=20 = =
< < <
154 H
10t : 104 104 L ! MRyl it
Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan0é Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12
Time Time Time
30°-60°
V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3ecm-3 V7 Aerosol Volume Densities / um3cm-3
30.308-60S _30N-60N 60S '30N-60N
254
£ £ £
=20 = =
< < <
151
10 : L —— : : it 10- : ' 10— - ML
Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12
Time Time Time Time
OO ¢} - ¢}
V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3 V7 Aerosol Volume Densities / um3cm-3
00S-30S OON-30N N
307 TN 307 I T I i 0.
‘ ‘ (T [
251
£ a4l £ ‘ £
320* | \ ‘ il <E( R "n’ Miv <E(
| ‘ ‘ i ﬂ ﬂ i\iﬂl \ m 0 "W\ [ ‘(‘ |
1 i |' e dl
= 1 H Li V' " W @q |
| | MY (I 'ﬁ/’ ) i ‘
10 M\ — ‘ B W‘ i 104—— S o g 10 i | 0
Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 .Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12 Jan02 Jan04 Jan06 Jan08 Jan10 Jan12
Time ime Time Time

Annika Glnther Institute of Meteorology and Climate Research
Stratospheric Sulphur IMK-ASF



26km

V7 Aerosol Volume Densities / um3cm-3
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Stratospheric Aerosols, MIPAS
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Futurework - ... === e

B CTM:
Implementation of further mechanisms (sources, sinks)

B MIPAS:
Analysis of MIPAS aerosol data, filter data for clouds, etc.

® Further comparisons MIPAS & CTM.

® - Sulphur budget from OCS, SO, and sulphate aerosols from MIPAS
& CTM.
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