Technical note

Quality of O, vertical profiles - M. Guirlet, ACRI-ST, September 2008
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Version details

Name General description Date of internal
release
7.0ab GOPR modified for the next baseline; 08/2008
(ref. version: 60cf) | includes the post-processing Cosmic Rays
algorithm

Testing dataset

Comment Time period [llumination
condition
"Noisy O, dataset": selection of products for which | 2003 full dark

O, profiles show some outliers (MG, QWG#13) for
star 1 and star 23 at NH mid-latitudes

The same conclusions can be drawn as from the comparison of products
processed with 6.0cf and the intermediate GOPR version for implementation testing
of the full covariance matrix approach (see [3]).

There is a strong improvement of the quality of O, vertical profiles of local
density in the majority of the cases investigated, as seen from the comparison
between individual profiles from 6.0cf and from 7.0ab GOPR versions. For those
cases processed with the new prototype version, in the altitude range between 20 km
and 30 km, there are no more outliers of O, column density. Subsequently, the
profiles of O, local density for those cases are much smoother, especially for star 1
test cases. At altitudes lower than 15 km, for star 1 test cases, the number of outliers
in column density on successive altitude levels decreases, and the shape of the local
density profile is improved in most cases.

In other cases, it is less obvious if the modified prototype version brings some
improvement in the individual vertical profiles of O, local density. In a few cases,
there is even no change between the vertical profiles from the modified prototype
version and the reference version. Focussing first on those specific cases, it will be
investigated about another possible origin for bad quality of vertical profiles of O,
density.




Star 1 — Dataset for noisy 0, profiles in 30°N-60°N, 18/10/2003-21/10/2003
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Star 1 — Vertical profiles of O, local density for several products
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Zoom in 18km-32km
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Star 23 — Dataset for noisy 0, profiles in 30°N-60°N, 10/11/2003-10/12/2003
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514

25

Altitude (km)

20

7.0ab
44

iy

e
L

]
o
IIII|IIII|IIII|IIII|IIII|II

Altitude (km)

20

¢0cf, non—flagged values
RE967 /523 20031117 123211
lat = 48€.81°, lon = 166.347

vert = 75.07°
02 lecal density

L R RGNS e Rt i e e
TR A AR

{ 1x1018 Z2x1018 EalibLt 4x1018
{rmolec.cm—3) or {1.e—8 molec cm—2)

local density (molec cm™)

E /0ab, non—flagged values
E RE967/523 20031117 123211

X lat = 48.81° lon = 168,34°
i
=

vert = 75,07
02 lecal density

Q 1x1018 Zxinle I D18 4x1018
{rmolec.em—23) or {1.e—8 molec cm—2)

29



Altitude (km)

6.

44

35

[
L

M2
iy

[~2
o

iy

7.0ab

Altitude (km)

40

iy

e
L

-2
iy

20

Ocf local density (molec cm™3)
LT T T T T T T T L B B TR B | B B B L B B L B
g i 80cf, non—flagged values ]
i
[ &% R9024/S23 20031121 120723 i
2 % lat = 49.486°, lon = 172.83° l
. "’E vert = 74.05° :
[ % 02 local density 3
_I I 1 11 1 1 11 1 1 I 1 1 11 1 1 11 1 I | | 1 11 1 1 11 1 I 1 1 11 1 1 1 I_
{ 1x1018 Z2x1018 EalibLt 4x1018
{rmolec.cm—3) or {1.e—8 molec cm—2)
local density (molec cm™)

ff /0ab, non—flagged values

% RO024 /523 20031121 120723
;-'f:E lat = 49.46°, lon = 172.83°
f‘ vert = 74,057

E 02 local density

0 Toc)Dpte 2x1018 31018 4x1 018

{rmolec.em—23) or {1.e—8 molec cm—2)

30



Altitude (km)

6.0cf local density (molec cm™3)

44

35

M2 [
iy L

[~2
o

7.0ab

Altitude (km)

40

iy

[~2 -2 e
- iy L

|

¥ ©0cf, non—flagged vaolues
:J,n‘; ROOS2 /523 20031123 110437
lat = 50.56% lon = —171.44"

vert = /73.46°
02 lecal density

0 Tl 2x10te Fx1018 4x1 014

{rmolec.cm—3) or {1.e—8 molec cm—2)

local density (molec cm™)

* 70ab, non—flagged values

1
ik
:% 99052/523 2003123 110437
x
=

lgt = 5E5H6S, o= =171.44%
vert ="7546°7
02 lecal density

0 Toc)Dpte 2x1018 31018 4x1 018

{rmolec.em—23) or {1.e—8 molec cm—2)

31



6.0cf
44

35

Altitude (km)
- (o
an )

[~2
o

7.0ab
44

iy

e
L

-2
iy

Altitude (km)

[~2
-

local density (molec cm™)

¢0cf, non—flagged values
R9289,/523 20031210 Q02922
lat =-56.056%, th = =877
vert = €6.03°

02 lecal density

BUEES o

1x1018 Z2x1018 EalibLt 4x1018
{rmolec.cm—3) or {1.e—8 molec cm—2)

P

local density (molec cm™)

;E( R9289,/523 20031210 Q02922
% lat = 56.05% lon = —15.87°
L vert = 66.03°

% 02 local density

Q 1x1018 Zxinle I D18 4x1018
{rmolec.em—23) or {1.e—8 molec cm—2)

32



6.0cf
44

35

Altitude (km)
- (o
an )

[~2
o

7.0ab
44

iy

e
L

-2
iy

Altitude (km)

[~2
-

local density (molec cm™)

% ¢0cf, non—flagged values
J;L R9291,/523 20031210 Q35035
L lat = 56.07° lon = —66.24°

vert = €5.95°
02 lecal density

1
{ 1x1018 Z2x1018 EalibLt 4x10
{rmolec.cm—3) or {1.e—8 molec cm—2)

local density (molec cm™)

/0ab, non—flagged values

R9291,/523 20031210 Q35035
lat = 5€.0/7% lon = —66.24°

vert = €595
02 lecal density

F e e
| 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |

Q 1x1018 Zxinle I D18 4x10
{rmolec.em—23) or {1.e—8 molec cm—2)

18

18

33



Star 23 — Vertical profiles of O local density for several products
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0-120km (log scale)
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