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1. Introduction

Vertical profiles of ozone are retrieved with the IMK scientific non-
operational processor [1] from spectra measured by the Michelson In-
terferometer for Passive Atmospheric Sounding (MIPAS) [2] aboard the
environmental satellite Envisat. The results are compared to profiles
obtained by ground-based, balloon-borne, and satellite instruments.

2. Overview of comparison instruments

Table 1: Geolocations of considered instruments together with mean
spatial distance Ad, mean temporal difference A¢, and number of
comparison pairs. Time period covered by comparison instruments:
July 2002 — March 2004.

Instrument lat/lon Ad At coinc.

location (type) [deg] [km)] [h] [#]

Ny-Alesund (lidar)
Alomar (lidar)
Sodankyla (sonde)
Kiruna (FTIR)

Kiruna (microwave)
Kiruna (MIPAS-B)
Hohenpeissenberg (lidar)
Hohenpeissenberg (sonde)

78.9/11.9 464 2.7 248
69.3/16.0 462 2.7 81
67.8/26.6 451 2.9 98
67.8/20.4 486 1.5 279
67.8/20.4 351 2.8 288
66.6/19.7 496 0.3 1
47.8/11.0 457 1.6 133
47.8/11.0 462 3.8 88
47.4/11.0 514 2.3 74
46.2/0.8 10 02 1
28.5/-16.3 544 0.4 46
28.5/-16.3 489 2.5 123

Zugspitze (microwave)

Aire sur I’Adour (MIPAS-B)
Izana (sonde)

Izana (FTIR)

Paramaribo (sonde) 5.8/-55.2 339 1.3 18
Belgrano (sonde) -77.8/-34.6 382 2.8 119
HALOE (satellite) globally 227 3.8 314

POAM (satellite) N + S poles 214 3.2 524

3. Validation with ground-based lidar

Comparison of MIPAS and lidar measurements (Hohenpeissenberg,
47.8°N, 11.0° E) show good agreement with mean absolute differ-
ences below £0.2 ppmv up to 30 km altitude (Fig. 1, middle). Mean
relative differences (Fig. 1,right) are mainly within +10 %.
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Figure 1: Comparison of MIPAS and lidar (Hohenpeissenberg) ozone
profiles for 133 coincidences. Left: MIPAS (solid) and Hohenpeis-
senberg (dashed) mean profiles, middle: absolute mean difference
(solid) between MIPAS and Hohenpeissenberg with uncertainty of the
mean (error bars) and standard deviation (dashed), right: relative mean
difference (solid) between MIPAS and Hohenpeissenberg with uncer-
tainty of the mean (error bars) and standard deviation (dashed).

4. Validation with ozonesonde

Comparison of MIPAS and ozonesonde measurements (Sodankyla,
67.8°N, 26.6° E) show very good agreement with mean absolute dif-
ferences below +0.2 ppmv (Fig. 2, middle). Mean relative differences
(Fig. 2, right) are mainly within 6 %, except around 15 km and below
10 km altitude.
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Figure 2: Comparison of MIPAS and ozonesonde (Sodankyla) profiles
for 98 coincidences. Description of curves as in Fig. 1.

5. Comprehensive Comparison

Comprehensive comparison between MIPAS ozone data and the entity
of data from all other correlative measurements (Tab. 1) is performed.
The mean profiles agree very well (Fig. 3, left) with mean absolute
differences below 0.2 ppmv (Fig. 3, middle). Mean relative differences
(Fig. 3, right) are within £3 % between 20 km and 56 km altitude.

mean profiles for 90-90 (n=2433)

mean diference for 90-90 (n=2433) mesn ifernce for 8090 (12633
60T T T 60 T N 60FTTT T T
: ! ' . s
' s N s
5 Y ‘ }
50 1 =0 / N 50F \ /
I . . ¢
/ N ,
40 > 1_wf 3 4o aof "
3 AN 3 5 . € N J
< ) < ‘ < ' I
P Py M > P ) '
3 / k<] { < ) o | .
2 I 2 v « 2 h '
S 30 1= 30} < 4= 3of : !
= / ] \ . s \ h
Y ; i .
B ! | \
i ) \
v /;‘ I )
20 1 20 | ‘ri 20F K ¢
— MIPAS "\ S ) )
—__ ALL N J A ‘o
s if p .
10 { 1 % 10F -~ =1
I I I I I I I I
0 2 4 6 8 10 05 00 05 10 40 - 0 20 40
vmr (ppmv) difference (ppmv) difference (%)

Figure 3: Global comparison of ozone from MIPAS and other instru-
ments (ALL) for 2433 coincidences. Description of curves as in Fig. 1.

6. Summary
o MIPAS IMK ozone profiles have been compared with a large number
of correlative measurements resulting in very good agreement.
e A minor positive bias in MIPAS measurements of only 2 % between
21 and 45 km altitude has been found.
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