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Outline

e The non-LTE retrieval scheme
e Retrieval setup & accuracy of data products

e Validation




Scientific objectives

e Dynamical coupling of stratosphere and mesosphere
b CO

e Descent of mesospheric/thermospheric NO, down to
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MIPAS spectral channels
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Mipas Spectral Channels, computed Spectra for 26 km



Vibrational temperatures of CO, NO, and NO,
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The non-LTE retrieval processor

a prioriinformaton

Forward model: Karlsruhe Optimised and Precise

+ + Radiative transferAlogrithm (KOPRA)
NLTE model | ste arimion s_ | forward model , : _
GRANADA > KOPRA * Line-by-line radlatlye transfer model
deivaive &/ & * Interface for generic NLTE-model GRANADA
T A nces R * supports vibrational and rotational non-LTE
retrie v para net @ x d eivaive ®idx » Computes spectra and Jacobians for LTE and non-LTE

cons rained least squares algor thrn

measured spectra

Non-LTE model: Generic RAdiative traNsfer AnD non-LTE population Algoritm (GRANADA)

* Calculation of vibrational and rotational populations and their derivitavies wrt the NLTE retrieval parameters
» Generalized scheme: same algorithm used for populations of CO2,03, CO, NO, NO2, H20, OH, etc.

» Userdefined (states and transitions, altitude range, iteration strategies, process definition, etc.)
 Rotational (and spin-orbit) non-LTE

* Line-by-line and line independent radiative transfer (KOPRA)

* Inversion of multilevel steady state equation with the Lambda iteration or Curtis matrix formalisms




Retrieval setup & performance: nominal mode
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Validation

SPIRALE b CO
In situ balloon measurements (1)
Kiruna (68°N /25°E), 21/01/2003

MIPAS-B P NO,
Limb emission balloon measurements (2)
Air s/ Ladour (41°N/0°E, 45°N/1°E), 24/09/2002
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NO, validation with MIPAS-B (2 profiles, night)




NO, validation with HALOE (examples)
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Nighttime NO, compared to HALOE




., compared to HALOE

Daytime NO
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Is measured NO and NO, consistent with steady
state?

Steady state:
[NO] — ‘]N02 i kN02+O[O]

Jo,[O4]

with [O] =
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CO measurements
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| CO, orbit 2917, 20020920, 2048-2228UT pprmy
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| CO, orbit 3246, 20021013, 2027 - 2203 UT ppmv
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P Mesospheric air In stratosphere
over South pole.

b  Turnover of meridional circulation
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Comparison of CO, CH,, and pV
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Dynamical connection between
stratosphere and mesosphere:

Is turnover of circulation induced




NO, measurements
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Thermospheric NO at 120 km
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..IS thermospheric NOXx
descending to the
stratosphere?




ASSFTS 11 Workshop Bad Wildbad, 8-10 October 2003 F ]

NO, measured at 24 July 2003
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..over 50 ppb NO, over the S pole at 60 km !l!!
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NO, measured at 24 September 2002
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Enhanced stratospheric NO,
transported down from the
upper atmosphere can only be
detected at polar night, when
mesospheric NO photolysis
barreer Is not active.
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.distribution of NO, above
30 km 1s different to below

(pronounced minima).
Is this mesospheric NO_ 7?77
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No, and CO in S Hemisphere at 20-26/9/2002
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NO, vs. CO distributions over
South pole give evidence for
mesospheric NO, In upper
stratosphere with low vmr’s In
September.




\ml-

] :
a‘; ASSFTS 11 Workshop Bad Wildbad, 8-10 October 2003 r :!

Conclusions

 non-LTE retrieval processor allows for NO, NO,, and CO retrieval
with high accuracy and vertical resolution.

e Validation: good agreement of MIPAS/SPIRALE CO,
MIPAS/MIPAS-B NO,, and MIPAS/HALOE NO,.

e Measurements of NO, NO,, and CO in July - October 2002:
® Dynamical interaction of stratosphere and mesosphere.
® Change of meridional circulation coincides with vortex split !?
® Mesospheric air in stratosphere over South pole.
® HIGH NO, in upper stratosphere during polar night BUT
® LOW NO, in upper stratosphere over South pole in Sept.



