Retrieving the diurnal increasing rates of stratospheric NO, on global scale:

joint NDACC activity?
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Motivation: Why are diurnal increasing rates of stratospheric NO, interesting?

« accurate knowledge of strat. NO, column is required for satellite retrievals of trop. NO,

* the stratospheric NO, diurnal cycle hinders a direct comparison between satellite and g-b FTIR
measurements, which are recorded not exactly at the same time (Lambert et al., 1999; 2004)

» correction of time-mismatch via photochemical models introduces unknown (model) errors to the
validation

*g-b FTIR is able to retrieve itself diurnal increasing rates
(probably the only way to measure the diurnal increasing rates of the strat. NO, column?)

* FTIR can validate photochemical models
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Solar FTIR retrieval of “total* NO,

First solar FTIR retrieval of total NO, (2914 cm):
Camy-Peyret et al., GRL, 10, 1983

First remark on
Rinsland et al., JGR, 108, 2003
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NO, total column averaging kernels: FTIR
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Retrieved from the same Zugspitze FTIR spectrum using differing a priori profiles
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Strat. NO, from Zugspitze FTIR: annual cycle + diurnal increase

taken from:

Sussmann, Stremme,
Burrows, Richter, Seiler,
and Rettinger,

Atmos. Chem. Phys., 5,
2657-2677, 2005.
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Strat.

NO, diurnal increasing rate: Retrieval from Zugspitze FTIR
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Strat. NO, diurnal increasing rate: Retrieval from Zugspitze FTIR
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Strat. NO, diurnal increasing rate: Does it depend on season?

Flaud et al., GRL, 10,
1983 (strat. photochem.
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Matching FTIR to satellite overpasses: Concept of ,virtual coincidences*

23+ FTIR individual measurements of 1 day .

‘\-‘E . — FTIR virtual-coincidence column .

30 21 I

)

3 .

c 1.9 -

£

=

S 1.7 1

.1.639 .

ol r _.--" (individual corrections)
taken from: @ .
Sussmann, Stremme, o~
Burrows, Richter, Seiler, O 1.3 4
and Rettinger, < i 1 4
Atmos. Chem. Phys., 5,
2657-2677, 2005, 1.1 - ® - - -

7:00 9:00 935 11:00 13:00 15:00
Universal time [h]
Research Center Karlsruhe Ralf Sussmann

IMK-IFU Garmisch-Partenkirchen Diurnal increasing rates of strat. NO,



FTIR precision for strat. NO, < stdv of retr. strat. columns rel. to linear increase
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Strat. NO, diurnal increasing rate: How would this plot look like for other sites?
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Strat. NO, diurnal increase on global scale: Suggestion for a NDACC exercise
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