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Figure S1. Zonal wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in daylight mode.
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Figure S1 (Cont.). Zonal wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in daylight
mode.
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Figure S2. Meridional wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in daylight mode.



Supplement to Rüfenacht et al. (2018): Intercomparison of middle-atmospheric wind in observations and models 3

-40 -20 0 20 40 60

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

30

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170206_0719_to_20170206_1502_pure_daylight

-40 -20 0 20 40 60

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

30

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170207_0715_to_20170207_1506_pure_daylight

-30 -20 -10 0 10 20 30 40 50 60

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

30

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170208_0710_to_20170208_1510_pure_daylight

-30 -20 -10 0 10 20 30 40 50

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

30

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170209_0706_to_20170209_1514_pure_daylight

-50 -40 -30 -20 -10 0 10 20 30 40

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

30

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170210_0702_to_20170210_1518_pure_daylight

-30 -25 -20 -15 -10 -5 0 5 10 15

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

35

40

45

50

55

60

65

70

75
A

lt
it
u

d
e

 [
k
m

]

         20170511_1120_to_20170511_2159_pure_daylight

-20 -15 -10 -5 0 5 10

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170512_0910_to_20170512_2159_pure_daylight

-40 -30 -20 -10 0 10 20

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

35

40

45

50

55

60

65

70

75

A
lt
it
u

d
e

 [
k
m

]

         20170515_0900_to_20170515_2129_pure_daylight

-50 -40 -30 -20 -10 0 10 20

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170606_1300_to_20170607_0439_pure_daylight

-40 -30 -20 -10 0 10 20

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170607_0945_to_20170607_2359_pure_daylight

-30 -25 -20 -15 -10 -5 0 5 10 15

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170608_0000_to_20170608_2359_pure_daylight

-50 -40 -30 -20 -10 0 10

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error

35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170610_2205_to_20170611_2359_pure_daylight

-50 -40 -30 -20 -10 0 10 20

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170612_0000_to_20170612_2359_pure_daylight

-30 -20 -10 0 10

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170613_0000_to_20170613_1144_pure_daylight

-40 -30 -20 -10 0 10

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170614_0240_to_20170614_1029_pure_daylight

-60 -50 -40 -30 -20 -10 0 10

Meridional wind [m/s]

10
-2

10
-1

10
0

10
1

P
re

s
s
u

re
 [

h
P

a
]

radiometer

lidar

ECMWF FC

MERRA2

SD-WACCM

geostrophic

original

convolved

error 35

40

45

50

55

60

65

70

75

80

A
lt
it
u

d
e

 [
k
m

]

         20170623_2040_to_20170624_0629_pure_daylight

Figure S2 (Cont.). Meridional wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in daylight
mode.
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Figure S3. Zonal wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in night mode.
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Figure S4. Meridional wind profiles for observation times when both the wind radiometer WIRA and the RMR lidar were in night mode.
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Figure S5. Time series of middle-atmospheric zonal and meridional wind between 1 August and 31 December 2016 from the ERA5 re-
analysis, the forecast and the operational analysis data from ECMWF.
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Figure S6. Latitudinal distribution of meridional winds relative to the wind speed at Andenes (black horizontal line) according to ECMWF
forecast data. The blue lines represent the lines of sight of the wind radiometer WIRA. The panels represent the time periods of coincident
radiometer and lidar observations for the day of 4 February 2017 (top left), the night of 4/5 Feb (top centre), the day of 5 Feb (top right),
the night of 5/6 Feb (bottom left) and the day of 6 Feb (bottom centre). For the actual measurements see Figs. S2 and S4. The last panel
shows the horizontal wind field around Andenes (green dot) for 5 February noon at stratopause level. Even in this particularly dynamic
situation with strong wind gradients around Andenes measurement artefacts induced by the limited horizontal sampling of WIRA do not
exceed 0.25 m/s. Note that a global numerical weather prediction model as ECMWF is not expected to resolve all small scale structures and
might smooth out some particularly strong spatial gradients. Nevertheless, in the light of the present figure, it appears higly unprobable that
differeing horizontal sampling is responsible for the differences in mesospheric meridonal wind between lidar and radiometer in the period
of 4 to 6 Feb 2017.


