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

® Retrieval from mean spectra: 13-45 km, monthly+zonal averages
(18 profiles/month)

— Hopfner et al., ACP, 2013

® 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

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

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

Aerosol volume density profiles

® 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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First global measurements of SO, throughout the stratosphere ﬂ (I.I.

MIPAS/Enwsat Sulfur Dioxide Jun/JuI/Aug 2002 2012
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Name Eruption Location M (to) [Gg] Mito) 1Gg]
date “N/PE  if present: T [d] if present: 7 [d]
from other sources ﬂ(IT
Ny  Nyamuragira 25 Jul 2002 —L4/202  22(1W12(1W3(0W3T(2)" Karlsruhe Institute of Technology
Ru Ruang 25 Sep 2002 2371254 36(19)/39(9)/15(2)/90(21)B 741
R'E'\-" Re\.-en" Ao 2 Bl YT nl) J77 24 l'."‘.f")ﬂj’ﬁ‘n“"h")‘d“'h 473b ao @l IN’L
So Souf
Ma  Man:
v 10—14/14—-18/18-22/10-22 km
T
\ C
: ( ( (
L =
F
T
Re 23 Mar 2000 00.5/ —152.7 Sﬁ{lnwslgmv 225 33510 ——
= 241V 22(6)/-
Fe  Fernmandina 10 Apr 2009 T I:i[ 20 1 L(3W2(0W2T(d)"
Sa Sarychev 12 Jun 2009 48.1/153.2 | 888(293V542(60vV44(4)/1473(299)= | 1200'7; 900014; 571 £ 42(> 147 hPa)*
1160 £ 180(= 215 hPa)*
T = 15(2W25(1)/38(2) T =274 2(> 147hPa)*; 17 £ 3(> 215hPa)t:
r=10-11"7; = 10"
Ny  Nyamuragira 2 Jan 2010 —1.4/29.2  17(5W3( 12000 22(6)"
So  Soufriere Hills 11 Feb 2010 16.7/—62.2  11(3)/12(2)/5(1)/28(4)P 508
Pa  Pacaya 2R May 2010 14.4/—90.6  —/10(2W4(1V14(2)b 2019
Me Merapi 4Nov2010  —7.5/1104 —/253(61)/23(7TV276(61)° 440
T ==F15(2)724(7)
Sh  Shiveluch 12 Dec 2010 56.7/161.4  18(4)/ 1{0VO(0W20i4)*
Kar Karymsky 1 Jan 2011 54.0/1159.4  —/~/1(0)1i0)*
Gr  Grimsvitn 21 May 2011 644/ —17.3 2730101 W2(0)—276( 101" 350-400'*; 108 + 11(> 215 hPa)*
Pu  Puyehue- 4 Jun 2011 —40.6/=72.1  185(33)/—/—/185(33)° 25014
Cordén Caulle T = 32(3V—— T=6.822
Na  Nabro 12 Jun 2011 13.4/41.7  131(861343(79W65(5)/539(117)° 1500 650(= 10 km)?!
543 + 45(> 147 hPa)*
T =11{3W23(2¥ 27(1) 7 =20+2(> 147ThPa)*
M. Hopfner
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SO,-lifetime: differences between nadir and limb ﬂ(".

Karlsruhe Institute of Technology
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12 | — IASI - Haywood et al., 2010 i

I ‘R ——IASI - current study ] M I PA
| —— HadGEM2 - Haywood et al., 2010
10 F | \ i sl
|\ Clarisse et al., 2012

(Tot Mass / Gg)

SO2 total mass (Tg)

2r :'a& Hopfner et al., 2015
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Time [ years

Days since 1 June 2009

+ MIPAS results are consistent with MLS (Pumphrey et al., 2015)

Nadir sounders underestimate the lifetime of SO, in the UTLS:

* Detection-limit of nadir sounders (global dillution of SO,, Haywood et al., 2010)?
« Combination of lower SO,-lifetime at lower altitudes and nadir averaging
kernels?

6 M. Hépfner
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,Features’ of the SO2 dataset (1)

Bias of MIPAS (tropical) SO2 background?
MIPAS Error estimation

10 - 25°N, 2002 - 2012
MIPAS single scan retrieval
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,Features’ of the SO2 dataset (2)
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2-3 weeks after strong eruptions:
Underestimation of the SO2 mass

M. Hopfner
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,Features’ of the SO2 dataset (3)
IT

Non-volcanic SO2 background at lowest
retrieval altitudes
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Strong annual cycle of SO2 in the mid/high latitude upper troposphere?
— To be confirmed/refuted by independent observations

9 M. Hopfner
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First global distributions of OCS: tropical sink ﬂ(".

Karlsruhe Institute of Technology

250 hPa
MIPAS measurements
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Comparison MIPAS OCS vs. airborne in-situ AT

Karlsruhe Institute of Technology
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AT

Karlsruhe Institute of Technology

MIPAS OCS
time series
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OCS source by biomass-burning ﬂ(".

Biomass burning tracer HCN
OCS, 200209-201111, 250 hPa pptv HCN_21+222+223, 200209-201111, 250 hPa pptv
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No obvious enhancement of OCS due to biomass burning
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Summary
MIPAS SO, (single retrievals) ﬂ(IT

Karlsruhe Institute of Technology

® Height-resolved SO, masses and lifetimes for ~30 volcanic eruptions reaching
stratospheric levels

® Nadir instruments seem to underestimate SO, lifetimes in the UTLS
Enhanced values in monsoon regions (not shown here)

® Open data issues:
B 10-20 ppt positive bias (background, tropics)?

® Underestimation of SO2 mass directly after strong eruptions
B Strong seasonal variability @10 km northern mid+high latitudes

MIPAS OCS

® First global distributions of OCS including observation of tropical sink: need of much
larger vegetation uptake in models

Strong source over W-Pacific in spring: not well captured by models
Biomass burning cannot be identified as a strong source of OCS
Hemispherically different stratospheric trends

Enhanced values in monsoon regions (not shown here)

Future

B GLORIA limb-imaging instrument on HALO + Geophysika (StatoClim): direct
comparison with in-situ

14 M. Hépfner
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