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MIPAS-B2: Instrument

cryogenic limb emission FTIR spectrometer

spectral coverage 5 - 14 um, spectral resolution 0.035 cm (unapodized)
profiles from 6 to 39 km, vertical resolution 1.5 - 3 km
INS/GPS-based pointing system + star camera for absolute reference

New gondola during integration Mechanical and optical setup of
S
o the MIPAS-B2 spectrometer
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Instrument characterization:

N ES R MIPAS NESRy MIPAS-B NESR
L4 (High Resolution Calibrated Spectrum) (high resolution single calibrated spectrum, apodized)
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Retrievals: .
« KOPRA-INV (IMK-AME)

e retrieval grid: 1 km

e measurement grid: 1.5 km P
« MIPAS-B proven pWs k
e fit param.: T, VMRs, ??, ?L, cont.
e Tikhonov-Phillips regularization _
e # degrees of freedom: 7-13 {,"“
e Errors: Noise, T, LOS, spectrosc. -]

e A priori: Sonde + ECMWEF + climat. =~ o wmmwmraoem
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Validation Campaigns and other recent flights of MIPAS-B
useful for validation

Date Site  Primary Funding Overpass OP rating/n.b.
11 09 2002 ASA DLR-ESA-CNES #1 even. ovp ++/tm

07 12 2002 Kiruna AFO2000-POSTA morn. ovp ++/++ PSC
20/21 0303 Kiruna DLR-ESA-CNES #2 evet+tmor ovps ++/++ SCIA ??
03 07 2003 Kiruna HGF ,night’ +/+
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MIPAS-B2 flight #11:

e Aire sur |I"Adour (F)

» 24 Sept. 2002
 mid-latitudes, late summer
e orbit 2975 (evening)

Measurement strategy
and quality of match

Colour-coded PV field at the 675 K
(~26.5 km) level, MIPAS-B balloon
trajectory with lines-of-sight (black),
MIPAS-Envisat limb sequences
(red) and nearest GOMOS
occultation (blue); match of Envisat
evening overpass (orbit: 2975).
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MIPAS-B vs SCIAMACHY:

1 day forward trajectories - northern scan. LIMB

-
R AT
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Trajectory calculations
performed by Institute
for Meteorology, Free
University Berlin (sample).

Trajectories started at
MIPAS-B tangent point
locations (6 to 37 km
altitude) to search for
matches with nearest limb
scans of SCIAMACHY
(orbit: 2982).

By courtesy of K. Grunow
and B. Naujokat, FUB
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MIPAS-B
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MIPAS-B vs. MIPAS-E (IMK-AME processor)
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Courtesy: M. Hopfner for IMK-AME team
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MIPAS-B
Courtesy: J.-B. Renard/L PCE
-2 10 11 4 2 0 2 6 8 10 12 14 16 18 20
1 L 1 1 L L 1 1 1 1 I \. I I 1 1
| — y-—
] F o~ :<< |—u—-=r
10 F 10 & 10 3 )> e F 10
5 / ,/ y%/ﬁy
[
?
. e 24 Seoreber 2002, Seq 1 o I-'i-fln: Aire: 24 September 2002, Seq. N3
re: eptember , S€q. . . .
i O MIPASB: 2. Sep 3002 22:21:42 o o —8— MIPAS-B: 24-Sep-2002 22:21:42
E —a— MIPAS: 24-Sep-2002 22:07:50 " —i— MIPAS: 24-Sep-2002 22:07:50
| —gg’\//\lcs)-soifzfir:nceoz S I N —— MIPAS-Difference
4 : 24-Sep-02 22:07: GOMOS: 24-Sep-02 22:07:11
] COMOS asep-02 22071 LPCE | 1 ] fy GOMOS: 24-Sep-02 22:07:11, LPCE -
100 Sonde: 24-Sep-2002 19:37 —100 100 S . GOMOS-Difference ~ 100

—a— MIPAS preliminary i —&@— MIPAS preliminary

—— MIPAS-Diff. prelim. : —— MIPAS-Diff. prelim.

T+ 1 v 1T 7 1T 7 T ° ||l-|--||-|-|-|-|-|-
-2 6 7 8 9 10 11 -4 -2 0 2 6 8 10 12 14 16 18 20

O, Volume Mixing Ratio (ppmv)

NO, Volume Mixing Ratio (ppbv)

3rd German SCIAMACHY Validation Team Meeting 7-8 July 2003

Page 9



ites  FZK-IMK-ASF

Forschungszentrum Karlsruhe -
in der Helmholtz-Gemeinschatft s @
ENVISAT,

MIPAS-B2 flight #13: Kiruna (S), 20 - 21 March 2003

high latitudes spring,
well inside vortex (> ~20 km)
long flight:

030320 18:22 to 030321 9:38 |

match of evening and
morning overpasses
(orbits: 5508, 5515)

ECMWF

wig Dwh
Geop. Helght [gdar]
Temperature [*C]

10 hPa

hj Flot produced by FU Berlln
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MIPAS-B2 flight #13: Kiruna (S), 20 - 21 March 2003

25"
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j  21-03-2003

PV @ 550 K

o 10 AGDOD
1021240
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962310
947789
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899553
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Colour-coded PV field at the
550 K (~23 km) level,

MIPAS-B balloon trajectory
with selected lines-of-sight
(black),

MIPAS-Envisat limb
sequences (white bars),

nearest GOMOS
occultations (black stars),

SCIAMACHY limb
footprints (yellow);

Envisat orbits 5508 & 5515
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Fredicted trajectories 0.50—day backward

caloulotad on 18,0303 by FU Barin
Filaname: M3Z204320.18

2003, 12:4

210503 0110 UT
21.03.03 0110 UT
21.03.03 0110 UT
210353 01:10 UT
0343 0110 UT
2003483 1910 UT
2003.03 19010 UT
200305 1910 LT
20,0305 1910 UT
200303 1910 UT

gtart time and altituda

30 km
25 km
20 km
13 km
10 km
J0 km
25 km
20 km
15 km
10 km

Fa
ke
i
+

b
wF
i

203 1200 UT
21.03.03 1210 UT
21.03.83 1210 UT
210383 1210 UT
2036312010 UT
£.03.483 0710 UT
210303 070 U7
210503 070 UT
21.05.03 070 Ut
21.03.03 0710 UT

30 km
25 km
20 km
13 km
10 km
20 km
25 km
20 km
15 km
10 km
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Trajectory calculations by FUB used for
flight planning
(K. Grunow)

Questions:

e Health status of SCIA on 20/21 March
e Which trajectories to calculate (if any)
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Fredicted trojectories 1—day backward
calzulated on 2803-03—20 by FU Esrlin

Crbit: 5501

SXO+F ¢+

+

Filemame: M5200520.00E

21.03.03 01:40
21.03.03 01:40
21.03.03 01:40
21.03.503 01:40
H1.03.483 01:40
20,0303 19:40
nN.03.03 19:40
20,0303 19:40
20,0303 19140
20.03.03 19:40

uT
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uT
uT
uT
uT
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5
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gtart time and altituds

km
km
km
km
km
km
km
km
km
km

&
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b

oxO+

21.03.03 12:40
21.03.03 12:40
21.03.03 12140
2103483 12:40
HOA03 1240
.03.03 0740
21.03.03 0740
21.05.03 0740
21.03.03 U740
Z21.03.03 0740

U7
ut
uT
uT
uT
uT
uT
uT
uT
ut

10
18
20
25
1]
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15
20
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km
km
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Fredicted trojectories 1—doy forward
caleulated on 2803-03—20 by FU Barlin

Crbit: 5529, 5530

+EaXO+E 4K+

Filenome: WMS200328.00F

210503 07:40
21.03.03 07:40
21.03.03 07:40
21.03.03 01:40
21.03.03 01:40
0,038,803 19:40
20,03.03 19:40
20,0303 19:40
20,0303 19:40
200303 19:40

uT
uT

atart time and alkitude

km
km
km
km
km

[ = o -

210503 12:40
21.03.03 12140
21.03.03 12140
21.03.03 12:40
2.03.03 1240
21.03.03 0740
21.03.03 0740
21.03.03 07:40
21.03.03 0740
21.03.03 0740

uT
ut
uT
uT
uT
uT
uT
UT
Ut
uT
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Predicted trajectories
for MIPAS-B
observation time
(samples)

SCIA overpasses
(NOT shown for 20.3.
10:57 UT - 21.03.
10:40 UT and SCIA
state IDs 1, 9, 23, 28,
33, 34, 41)

Page 13 ==



Forschungszentrum Karlsruhe /"'_\
‘@

in der Helmholtz-Gemeinschaft

FZK-IMK-ASF ENVISAT

MIPAS-B

MIPAS-B2 flight #14: Kiruna (S), 3 July 2003
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MIPAS-B2 flight #14: Kiruna (S), 3 July 2003
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MIPAS-B2 flight #14: Kiruna (S), 3 July 2003
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MIPAS-B2 flight #14: Kiruna (S), 3 July 2003

 high latitudes summer

MIPAS.
= pOlar day 03-07-2003
e solar zenith angles T@ 5hPa

~ 80°

256.123

70"

e match of ‘advected
evening and morning
overpasses (orbits:
6996, 7004)

254.594

254111
253.762
253 1641
253.186
252.908
252.610

252.261

251.778

250951

o° 5° 10° 15° 20° 25° 30° 35° 40°

Tl zo02 amna
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Conclusions and outlook
Status and current assessment:

« SCIAMACHY : good matches in Dec. 2002, March and June 2003,

trajectory calculations needed for Sept. 2002 and probably March 2003
flight to find good matches for SCIAMACHY footprints

e Usefulness of Dec. 2002 data set for SCIA validation?

e T- and VMR gradients in Sept.2002 (ASA flight) reveal necessity of good
matches even at mid-latitudes

e Products for MIPAS-B flight #11 analyzed and uploaded to NILU, Data
analysis for Dec. 2002 and March 2003 flights well in progress
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Conclusions and outlook

Next steps:
e Further analysis of flight #13 data (Kiruna, winter) and comparison
e Analysis of flight #14 data (Kiruna, summer) and comparison

e Refine SCIAMACHY match analysis (in coop. with FUB) where
necessary and compare to SCIAMACHY profile data (still to come)

e Decide on which SCIAMACHY data sets to concentrate

e Perform quantitative validation (total error budgets, averaging
kernels, etc.)

e Synthesize with other validation measurements, like BONBON,
FISH (AOID 240).

e Campaigns for missing geophysical situations to be prepared
e Long-term validation ?
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SCIAMACHY overpasses on (02—-JUL—-2003
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