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arta, o The MIPAS Instrument
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ichelson Interferometer for —assive /~tmospheric >ounding

wunch: 1 March 2002 on board ENVISAT (sun-

rynchronoug polar orbit, 98.5°).

Spectra at 4.15-14.6 jrm (685- 2410 cm') with
0.035 cm (0.0625 crm') resolution.
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e The MIPAS instrument
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oo i IMK/IAA MIPAS data products
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ESA N [ \VK/IAA

- PAN

+ Data access via web: nitto://www-irnic izl de/ast/ame/znvisat-data/
-+ Annual “IMK/IAA MIPAS Data User meeting” in Karlsruhe/Germany or Granada/Spain

S, ' Next meeting:

‘ £ 13-15 October 2009
3 at IMK/Karlsruhe/Germany

i
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Thursday, 08/10/2009 EEP: NOX pOIar Winter descent

B. Funke (bernd@iaa.es)

Polar winter
Transport Losses

Photolysis &
Energetic electron Chem. Reac.:
precipitation (EEP)
continuous+variable
N, +e — N+ N +e — NO+O NO +hv— N+0O
NO+N—->N,+0O
require
illumination!
Ozone layer

90

€
=%
S
g
<

S
(=)

W
o




HEPPA 2009, Boulder, CO

Mot i 5 reasons for MIPAS In EEP research:
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b

1. Observations & 2. Excellent spatial

at polar night coverage
conditions (compared to solar
- occultation)

> s Yoy s 4 Measures
3. Measures both R e ) ) secondary EPP

NOXx species == Ln- i ey T (gl S products (HNO,,

(NO+NO,) % T N,O, CIONO,, N0,
R 4 Nl b ' 5 CIO, HOCI, BrON02)

~ 9. Simultaneous measurements
of stratospheric and
mesospheric dynamical
tracers (CO, CH,)
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e EEP: polar winter NOx descent
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MIPAS NO2 from NOM nightime observations ppmv
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* stro gest EEP-NOX descent in 2003-2004
-+ higher variability in NH winters
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e ENEIGEtiC electron precipitation (EEP)
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MIPAS NO2 from NOM nightime observations
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T,z Ap dependence of NOx enhancements
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~amanss — DyNamical modulations: NO2 and CO
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GEOPHYSICAL RESEARCH LETTERS, VOL. 34, LO7813, doi:10.1029/2006GL027518, 2007

Click

Here

Full
Article

Comment on “Origin of the January—
April 2004 increase in stratospheric NO, observed in northern polar
latitudes” by Jean-Baptiste Renard et al.

101

B. Funke,' M. Lopez-Puertas,' H. Fischer,” G. P. Stiller,” T. von Clarmann,” G. Wetzel,?
B. Carli,? and C. Belotti®
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T o NOx and CO in 2003/2004
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e - Quantification of strat. EEP-NOX
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Stratospheric deposition of EEP-generated NOx during 2003/2004
EEP-NOx estimations from HALOE (SH)

« 2003 Antarctic: 2.4 GV 3.0 R
Funke et al. JGR, 2005 2.5

2.0 ‘ M E;KS/

andall et al, JGR, 2007

« 2004 Arctic : 2.3 G

(1.5 EEP, 0.8 SPE)

most NOx deposited above 35 km!

SECEP NOx (GM)
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Secondary EEP effects

2nd HNO; maximum at 35 km

JTOLURNAL OF GEOPHYSICAL RESEARCH, VOL. 116, D20303, doi:10.10292005]

An enhanced HNO; second maximum in the
Antarctic midwinter upper stratosphere 2003

Gi. P. Stiller, Gizaw Mengistu Tsidu, T. von Clarmann, N. Glatthor, M. Hopfner,

*Caused by descent of EEP-NOx.

*Conversion 1Oy — FINO, requires ion chemistry.

HNO,. Antarctic 2003. 90S:65S.
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P Secondary EEP effects

EEP-related N,O enhancements
_G'V\theric

ited under Chemistry
) License _ and Physics

Mesospheric N;O enhancements as observed by MIPAS on Envisat
during the polar winters in 2002-2004

*Caused by NO,+N — N,0+0 below 75 km
Possible additional contribution of N,(A3Z* )+O,
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Solar cycle trends In global NOx and NOy

Eﬂﬂ T T '|__i_'i_ BT T T

The Sunsput Cycle: 1995 present

Source: NASA
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= Stratospheric NOx
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Indirect EPP effects
Thursday, 08/10/2009
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e Stratospheric HNO3
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'I'op HNO3 columns /MIPAS target retrieval > 380 K,
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Top: N205 ngt columns /MIPAS target retrieval > 380K,

Stratospheric N205

Bottom: Tot. amount (within 60S-60N = black, NP = blue, SP = red) em’”
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e i Stratospheric CIONO2
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Top: CLONOZ2 ngt columns /MIPAS target retrieval > 380K,

Bottom: Tot. amount (within 60S-60N = black, NP = blue, SP = red) ji cm®
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e e Summary & Conclusions
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MIPAS: perfectly suited for EPP studies (global coverage including polar night, simultaneous
observations of many species affected by EPP (NO+NO,, etc), and dynamical tracers)

Dynamical modulations of EEP NOx descent most pronounced in NH (analysis by
means of simultaneous tracer (CO) observations), no EEP-induced stratospheric
/lower mesospheric in situ production detected by now.

Quantification of EEP-NOx deposit phere: 9% of N,O oxidation in
2003/2004

.
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Thank you!
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