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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - MIPAS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift ACE - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - MLS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  ACE - OSIRIS
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Relative Drift ACE - OSIRIS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - OSIRIS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  ACE - SCIAMACHY
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Relative Drift ACE - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - SCIAMACHY : 30 N - 50 N

-5 -5

-5 -5 -5 -5

-5

-5 -5 -5 -5 -5

-3

-3

-3 -3 -3 -3-3

-3 -3 -3 -3 -3-3

250

100

30
50

10

5
3

1

0.5
0.3

P
re

ss
ur

e 
[h

P
a]

10

17

20
25

33

37
40

47

54
57

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

06-2004 06-2006 06-2008 06-2010
Time [MM-YYYY]

     

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

Seasonal

-10

-10

-10
-10

-5-5

-5
-5

-5

-5

-5
-5

-3

-3

-3

-3

-3
-3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

      

100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

17

20
25

33

37
40

47

54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  ACE - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - SMR  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift ACE - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - SMR_544  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  GBL - ACE

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

-50 -25 -15 -10 -5 0 5 10 15 25 50
 [%] 

Relative Drift GBL - ACE
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - GOMOS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - MIPAS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - MLS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - OSIRIS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SCIAMACHY : 30 N - 50 N

-1
0

-10

-1
0

-5

-5

-5

-5

-5 -5
-5

-5 -5

-5

-3-3

-3

-3

-3 -3 -3

-3

-3

250

100

30
50

10

5
3

1

0.5
0.3

P
re

ss
ur

e 
[h

P
a]

10

17

20
25

33

37
40

47

54
57

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

10-200210-200310-200403-200603-200703-200803-200903-201003-2011
Time [MM-YYYY]

     

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

Seasonal

-10 -10

-10

-10

-5 -5

-5
-5

-3
-3

-3

-3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

      

100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

17

20
25

33

37
40

47

54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - ACE
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GOMOS - ACE  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - OSIRIS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-5
-3

-3

12-2002 12-2004 05-2007 05-2009 05-2011

      

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - GBL : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - GOMOS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference HALOE - MIPAS  at 15 hPa (30 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-5

-3

05-2005

        

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-3

03-2002 03-2004

     

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.]

-1
0

-5

-5

-5

-3

-3

-3

03-2002 03-2004
Time

     

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference MIPAS - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift MIPAS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference MIPAS - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference MIPAS - SCIAMACHY  at 15 hPa (30 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-5 -5
-5

-5 -5

-5

-5

-5

-5

-3

-3

-3

-3

-3

-3 -3 -3

-3

-3

-3

03-2005 08-2006 08-2007 08-2008 08-2009 08-2010 08-2011

    

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  OSIRIS - MIPAS

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

-50 -25 -15 -10 -5 0 5 10 15 25 50
 [%] 

Relative Drift OSIRIS - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference OSIRIS - MLS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference OSIRIS - SMR  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - ACE : 30 N - 50 N

250

100

30
50

10

5
3

1

0.5
0.3

P
re

ss
ur

e 
[h

P
a]

10

17

20
25

33

37
40

47

54
57

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

06-2004
Time [MM-YYYY]

    

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

Seasonal

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

      

100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

17

20
25

33

37
40

47

54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - GOMOS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - HALOE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SAGE - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SAGE - OSIRIS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SAGE - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SAGE - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SAGE - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SCIAMACHY - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SCIAMACHY - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SCIAMACHY - MLS  at 15 hPa (30 km)
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-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.]

-10 -10 -10

-1
0

-1
0

-5
-5 -5

-5

-5 -5 -5

-5

-5

-3

-3 -3-3

-3

-3

-3

10-2004 10-2005 10-2006 10-2007 10-2008 10-2009 10-2010 10-2011
Time

    

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR_544 - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR_544 - MIPAS  at 15 hPa (30 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-10

-1
0

-1
0 -10

-10

-1
0

-1
0

-10

-5

-5

-5

-5
-5

-5

-5

-5

-5

-3

-3

-3 -3

-3

-3

-3

-3

-3

-3

03-2005 08-2006 08-2007 08-2008 08-2009 08-2010 08-2011

    

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR_544 - MLS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR_544 - MLS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR_544 - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR_544 - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.]

-10

-5

-5

-5

-5

-5

-5

-5 -3

-3

-3

-3

-3

-3-3

-3

03-2005 08-2006 8-2007 8-2008 08-2009 08-2010 08-2011
Time

        

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

-30. -25. -20. -15. -10. -5. -3. 3. 5. 10. 15. 20. 25. 30.
 [%] 

(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SMR - MLS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SMR - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR - SMR_544  at 15 hPa (30 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift ACE - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - MIPAS  at 15 hPa (30 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

05-2005 10-2007 10-2009 02-2012

    

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift ACE - OSIRIS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference ACE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference ACE - SMR_544  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - ACE  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - GOMOS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - MIPAS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - OSIRIS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - OSIRIS  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference GBL - SMR  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GBL - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GBL - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - OSIRIS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift GOMOS - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference GOMOS - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - GBL : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference HALOE - SCIAMACHY  at 15 hPa (30 km)

-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-1
0

-1
0 -10

-5

-5

-5

-3

12-2002 12-2004

    

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift HALOE - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference HALOE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift MIPAS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference MIPAS - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - MIPAS
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SMR
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift OSIRIS - SMR_544
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference OSIRIS - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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-60.0

-40.0

-20.0

0.0

20.0

40.0

60.0

La
tit

ud
e 

[D
eg

.] 
 

-5 -5

-5

-5

-5 -5

-5

-5 -5-5 -5

-3 -3 -3 -3 -3

-3

-3

-3

-3

-3 -3

05-2002 05-2004 05-2006 05-2008 05-2010 05-2012

       

 

 

 

 

 

 

 

0

 

 

 

 

 

 

 

0

Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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Relative Drift SAGE - ACE
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - ACE : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SAGE - ACE  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - GBL : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - SMR : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SAGE - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR_544 - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.



Relative Bias  SMR_544 - SCIAMACHY

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100
30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

-50 -25 -15 -10 -5 0 5 10 15 25 50
 [%] 

Relative Drift SMR_544 - SCIAMACHY
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR_544 - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR_544 - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - MIPAS : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).

2 σ bias 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 2 4 5 6 7 8 9 10
 [%] 

2 σ drift 

10
17
20
25

33
37
40

47
54
57

65

A
pp

ro
x.

 A
lti

tu
de

 [k
m

]

250
100

30
50

10
5
3

1
0.5
0.3

0.1

P
re

ss
ur

e 
[h

P
a]

-80 -60 -40 -20 0 20 40 60 800
Latitude

0 5 10 15 20 25 30 35 40
 [%/dec.] 

(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - SCIAMACHY : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.

Mean difference SMR - SCIAMACHY  at 15 hPa (30 km)
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Mean difference at 50 hPa (20 km)
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.
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(a) Latitude-altitude dependence of bias (top) and drift
(bottom). Significant drift values are shaded.

Mean difference SMR - SMR_544 : 30 N - 50 N
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(b) Time series (top) and seasonal dependence (bottom)
of differences for 30◦N - 50◦N.
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(c) Time-latitude dependence of median difference at
15 hPa (top) and 50 hPa (bottom).
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(d) Latitude-altitude dependence of errors in bias (top)
and drift (bottom), respectively.


