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1 Introduction

Different studies have shown that microwindows se-
lected for mid-latitude conditions do not perform well
in polar winter atmosphere

e A. Dudhia, report presented at 33rd SAG.
e N. Glatthor et al., submitted to J. Geophys. Res.
So, for MIPAS operational processing, the options are

1. Determine sets of microwindows optimised for
each latitude/season.

2. Determine a single set of globally-optimised mi-
crowindows.

Option 1, using dedicated sets of microwindows for
each latitude/season, should achieve the greatest ac-
curacy in retrieved profiles. The disadvantages are
that it is also necessary to define a set of lati-
tude/season conditions covering all expected cases for
the real atmosphere, and that the error characteris-
tics of the retrieval will change around the orbit as
different microwindows are used. Option 2 would be
expected to give less accurate retrievals in any one lo-
cation, but the advantages are that only a ‘represen-
tative’ set of latitude/seasonal conditions is required
to cover the expected global variability, and the error
characteristics of the retrieval only vary with atmo-
spheric conditions around the orbit. Clearly Option
2 is preferable from a practical point of view, so the
key question is:

How much accuracy is lost by applying a
global set ?

2 Atmospheric Profiles

Microwindow selection is based on precomputed spec-
tra representing

* Atmospheric, Oceanic and Planetary Physics, Oxford Uni-
versity, UK

e Jacobians for the retrieved species
e 1o perturbations of all known error sources

These are stored as differences relative to nominal
spectra computed for some fixed atmospheric profile.

Previously these spectra have only been computed
for mid-latitude, day-time conditions. Four other sce-
narios have now been added, giving

day Mid-Latitude day-time (as previously)
ngt Mid-Latitude night-time

sum Polar summer

win Polar winter

equ Equatorial day-time

The first four cases correspond to the profiles defined
in the 12054 Study (Clarmann et al., 1998). The equ
case is the same as the day case, except with the
FASCODE equatorial profiles of T',p and H5O.

3 Figures of Merit
Retrieval accuracy for a microwindow selection ap-

plied to a particular atmosphere can be defined in
terms of a Figure of Merit

Hatm — _ 10g2 (FrtV/Fapr) (1)
where the covariance function F' is given by:
1 3
F=T (550 + 357°) @)
i=1

which is the product of the diagonal terms of the sum
of the the random and systematic covariances, with
additional weight (penalty) applied to the systematic
error component. i refers to each retrieval level in a
profile, taken as 8, 11, ... 53 km in this case.



Figure 1: Temperature profiles
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A ‘Global’ Figure of Merit, representing quality of
microwindow selection when applied globally, is sim-

ply:

1 .
Hglo — 5 (Hday + Hngt + Fsum + HVin + Hequ)
3)
Also, we can define a polar-winter weighted Global
Figure of Merit

Hglw — gHglo + lein

4
: @
The justification for adding this last case is that the
polar winter atmospheres is the most distinct of the
five cases, and, scientifically speaking, probably the
most important.

4 Experiments

Tests were performed for three target species:
pT most important since it affects all other retrievals

CH, easiest since it is the most uniformly distributed
species

NO, most difficult since it has the largest variation

Profiles for these species for the different atmo-
spheres are shown in Figs. 1-3

Microwindows were selected for each retrieval to
maximise either the Figure of Merit for one particu-
lar atmosphere, or one of the two global cases (Egs. 3
or 4). The selection was stopped once 5000 measure-
ments or 10 microwindows had been reached.

5 Results

Results for the 3 species are shown in Tables 1-3.
Each row represents a set of microwindows selected

Figure 2: CH4 profiles
CH4 Profiles
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Figure 3: NOs profiles
NO2 Profiles
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to maximise a particular Figure of Merit, each column
represents the actual Figure of Merit achieved by each
set. The asterisks indicate the highest value achieved
for a particular atmosphere.

As an example of the actual error profiles, the total
and random temperature errors for the winter atmo-
sphere are shown in Figs. 4 and 5 (representing the
H"™" column in Table 1).

6 Conclusions

The results indicate that the ‘global’ microwindows
performance for a particular atmosphere is similar
to that of microwindows selected specifically for that
atmosphere (in the case of the pT retrieval, the global
selections actually perform better, although this is
probably just due to chance in finding a particularly
good microwindow).

The recommendation, therefore, is to use the polar-
winter weighted global microwindow selection for ini-



Table 1: pT" MW comparisons.

Table 3: NOy MW comparisons.

Select. Hday Hngt  frsum Hwin Heau Hglo Hglw
day 489 43.8 399 16.3 444 387 349 Select. Hday pmgt fprsum prwin prequ prglo  prelw
ngt 456 46.6 323 29.0 393 38.6 37.0 .
sum 346 324 451 151 33.0 320 202 dey 3087 298 287 114 265 254 23.1
win 323 334 27.3 427 292 330 346 D8t 260 3247272 100 222 23.2 21.0
equ 428 390 38.1 185 439 365 335 Su 248 238 3267 6.0 199 214 189
glo 48.3 44.9 46.4 342 474 441 425 win 24.5 30.5 243 23.1* 223 249 246
1 4* 54.1% 54.1% 54.8% 52.0* 53.8* 54.0* ©dU 23.4 269 27.1 5.6 29.2* 225 19.6
glv 5347 3417 5417 548" 5297 53.8" 5 glo  26.6 317 29.2 187 237 26.0 248
glw 27.0 313 303 17.6 25.1 26.3* 25.0*
Table 2: CH4y MW comparisons.
Select. Hday Hrst  frsum Hwin Heau Hglo Hglw
day 40.3 39.8 414 274 38.6 37.5 35.8
ngt 40.8 41.9* 39.3 26.7 386 37.5 357 Figure 4: Temperature Total error, winter profile
sum  39.0 39.6 44.6* 29.1 36.4 37.7 36.3 60 (DT Total Error - win profile
win 289 30.5 33.1 33.3* 25.7 30.3 30.8 Form 0 e o
equ  39.0 38.6 386 24.1 41.0* 36.3 34.2 Fsima c o
glo 41.0* 41.6 43.5 32.2 38.7 394 38.2 Moove em.oD o
gly  40.6 41.2 43.9 328 394 39.6* 38.4* wp-gen cm o " 7
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Figure 5: Temperature Random error, winter profile
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