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ABSTRACT

There are two level 2 data resources provided by ESA for
MIPAS users. These are the Near Real Time (NRT) and
Offline data sets. We investigate the differences observed
between these products over a large number of profiles,
to assist in validating their mutual consistency and deter-
mining the effect of the differing data processing routes.
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1. INTRODUCTION

The Near Real Time and Offline data sets are two level
2 data resources provided by ESA for MIPAS users, ESA
(2000a,b). To date, NRT data has been commonly used
within the MIPAS validation community. The NRT data
was primarily designed for use in situations where accu-
racy could be traded for fast turnaround and data receipt,
such as volcanic monitoring, data assimilation and field
campaigns.

The Offline product uses consolidated level 1B spectra
which consists of complete orbits that start and end at a
fixed geolocation. A more accurate gain calibration has
also been applied to this spectral data. Very similar mi-
crowindows — small spectral regions designed to maxi-
mize sensitivity to the target species whilst minimizing
systematic errors — are used in both the NRT and Offline
processors. The differences in altitude coverage are high-
lighted in Figure 1. Their selection is discussed in Dudhia
et al. (2002). The retrieval in the Offline case is permit-
ted to iterate to convergence, and contains more levels
(down to 6km instead of 12km for NRT data). A conse-
quence of the increased retrieval range is greater suscep-
tibility to cloud contamination within the field of view. A
simple cloud detection routine, based on work by Spang
et al. (2003), has been implemented to enable the pro-
cessor to discount cloudy levels. Other small differences
exist, such as a more accurate orbital state vector and cor-
responding geolocation, but these are not expected to be
of significance to the retrieval.

2. DISCUSSION

One of the key differences between the NRT and Offline
data sets, as previously mentioned, is shown in Figure
1. The effect of these extra levels can be seen as in-
creased scatter for top and bottom levels in Figure 3,
which gives an overview of the mean differences, av-
eraged over the month of November 2003, between the
Offline and NRT data. The second of the pair of plots
shows the NRT monthly mean for the same species as
a reference. November 2003 was chosen because of the
availability of Offline data. Most months are lacking in
good coverage. Indeed, even within this month, some
days have no data and some have only NRT data. This is
highlighted in Figure 2.

For individual species, the main observed differences be-
tween NRT and Offline values were:

e ‘PRE’ — Pressure (3(b)).

The Latitude band 75N (90N-60N) shows an un-
usual deviation. One would expect for November
that this atmosphere would be perturbed (i.e. Figure
3(b)right is reasonable), however the effect would
be expected to be the same for the two retrieval
schemes, leaving a smaller difference than is ob-
served.

e ‘H20’ — Water Vapour (3(d)).
The 60 km level is still problematic in Offline L2
data - large percentage deviations are observed at
this topmost level.

e ‘CH4’ — Methane (3(e)).
The bottom levels show improvements for Offline
L2 data, but overall there is little change above the
effect of the increased retrieval range.

e ‘N20’ — Nitrous Oxide (3(f)).
Again discrepancies with 75N showing high night-
time mean profile in both L2 data. The influence
of the pressure anomaly observed above may be re-
sponsible for the problems propagating through to
the retrieved species.

e ‘NO2’ — Nitrogen Dioxide (3(g) & 3(h)).
Large top level excursion (day and night) observed.
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Figure 1. Differences in microwindow ranges for the NRT (left) and Offline retrievals.

Figure 2. Sucessful NRT retrievals (black dots) and Of-
fline retrievals (red rings) for single days. Many months
have no Offline data available (lowermost plot), some
have excellent coverage. Crosses mark failed PT re-
trievals.

e ‘HNO3’ — Nitric Acid (3(i)).
An unusual feature at 75N around 20km is observed.
However it is not so large or misplaced as to be in-
stantly discounted as nonphysical.

2.1. Coverage

Figure 2 shows the variability observed in the coverage
over the month of interest (November 2003). Some orbits
have neither NRT nor Offline data, others have only NRT
data. However, an increasing number now have both data
sets, making comparisons easier.

3. FURTHER INFORMATION

The Oxford group group performs a variety of
MIPAS data health-monitoring. A large amount
of diagnostic information together with information
for other months is available from our website,
http://ww. at m ox. ac. uk/ group/ m pas/ .

4. CONCLUSIONS

These initial findings show reasonable agreement be-
tween the two product types, but considering the rela-
tionship between the input data, it is surprising that the
disagreement is so large.

The differences observed at the uppermost and lowermost
levels should be attributable to differing convergence cri-
teria and the extended altitude range of the Offline re-
trieval. Interestingly, the NRT data seems more stable but
has been under scrutiny since launch, unlike the Offline
processor.
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Figure 3. Plots showing mean of the differences between NRT and Offline L2 data products. November 2003 (approx. 30
days 25,000 profiles). Different colours represent the different latitude bands over which the averaging was performed.
The difference taken was Offline-NRT. Adjacent to each difference is the mean NRT profile over the same latitude bands,
for comparison.
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(c) Ozone (O3).
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(d) Water Vapor (H20).
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Figure 3. (Continued).

Volume Mixing Ratio [ppbv]



Altitude [km]

75N 4

10N ®

455 <
758 ¥

Altitude [km]

75N 4

10N ®

455 <
758 ¥

MIPAS NO2DAY Monthly Mean & SD NOV03
— — R e

MIPAS NO2DAY Monthly Mean & SD NOV03
T T

TJOFE T T } T T m| T70F m|

F | k! F 3

E ! k! E k!

60 ! ] 60 ]

£ | ] £ ]

F ! 3 F 3

t

50 I - 50 -

[ ! A ] I ]

£ | ] ]

E [ B 3 ]

401 1k e g 40¢ =

i : ] s | g

- . 4 =} E |

30[ @t Ny : 1 < 30[ ]

; e ; L. ;

20 ; 4 TSN A gt g

C | ] C ]

L : ] 10N ® L ]

10~ I 4 10~ 4

C | J C J

r ! ] 455 r ]

£ ! 3 £ 3

(o] ! [ L .4 75sY o0 ! ! 3
-50 0 50 100 150 0.000 0.002 0.004 0.006

Difference with respect to NRT data [%] Volume Mixing Ratio [ppmv]
(g) Daytime Nitrogen Dioxide (NO).
MIPAS NO2NGT Monthly Mean & SD NOV03 MIPAS NO2NGT Monthly Mean & SD NOV03

00T T T T T T T T T [ T T T T [ T T T T ] 00T T T 1 T T T [ T T T [ T T T | T T T ]

L 1 | L |

£ | ] £ ]

E ! k! E k!

60 ! ] 60 ]

£ | ] £ ]

F ! 3 F 3

t

501 ‘ - 501 =

[ A L 1 i —A ]

[ ] o [ ]

e ] k=] = ]

[ . 2 L .

30[ ] < 30[ ]

: i ; s ;

20 ; 4 NS a0 .

£ | ] £ ]

L : ] 10N ® L ]

101~ | - 101~ -

£ | ] £ ]

s ! ] 455 < s ]

£ ! 3 £ 3

(o] ! [ L .4 758 Y 0of_ L L L L -
-50 0 50 100 150 0.00 0.02 0.04 0.06 0.08 0.10

Difference with respect to NRT data [%]

(h) Nighttime Nitrogen Dioxide (NOy).

Figure 3. (Continued).
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Figure 3. (Continued).
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