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Summary: AIRS CO v5

- Optimized (Michele McCourt Comer 2006)

— 9 trapezoids (pre-launch used 4)

— Trapezoid effective pressures match MOPITT
— MOPITT a priori profile as AIRS first guess

— Averaging kernel output

— More CO channels used

- PGE v5

— Standard product:
- Mixing ratio at 9 levels
- total column
- error estimates at 9 levels and total column
- verticality function (total column averaging kernel)

— Support product: full averaging kernels
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AIRS CO v5 improvements
— 9 trapezoids (pre-launch used 4)
- Improves vertical specificity
— Trapezoid effective pressures match MOPITT
- Easier to compare to MOPITT
— MOPITT a priori profile as AIRS first guess
- Improves intercomparison
- Southern high CO bias
— Averaging kernel output
- Crucial for modelers to use AIRS CO retrievals
— More CO channels used
- Enhances CO info content when there is lots of CO
— Ad-hoc error term removed
- With same damping increases dynamic range

— Crude error estimates
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AIRS CO Retrieval Vertical Functions

AIRS CO Trapezoids (Pre-launch)
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Pressure (mb)

AIRS CO: v5 improvements

AIRS CO Trapezoids (Pre-launch)

MOPITT matching trapezoids

0 ' ' ' ’l 4
100F />
200} 200} §< 156
N —— 253
400/j :/ g 400 351
""" 113 205
B00F % 600¢
700} o 706
800} 800
| 853
1ooor 4 trapezoids oA 9 trapezoids i
0 i * i Comer 2006 : Unit Perturbation oo

AIRS Science Team Meeting

http://physics.umbc.edu/~mcmillan

3/28/07




Input CO Profiles

o
E
v
510
vy
&
o

— A|RS First Guess
— MOPITT A Priori

| Comer 2006 | |

AIRS Science Team Meeting

http://physics.umbc.edu/~mcmillan

3/28/07




0 0
! 0 i 0
el Anl
(b 00 00
N0 on
O) B 60
0y T
c IRk it 1ER 19
C B Ll |
O 6 6
N . 0 i ¢ 0 i ¢
N N
ol 1o ol 1o
iy ¥ 0 ¥
c § :
0 0
n ? p
0 0
> K ® | e §
=Y : o_
¥ ¥
f ev 0
il m:. |Om m:. |O¢.m
nU i g1 o F
- £ 4| ¢ d
0 0
7 0 0
u ) 0 ) 0
0t ] 0t 1
o k iy |
| q (
T : :
: :
0+ 10 oL 10
> 0 T !
[ ] o 0
» § 2
- - o |l lo
0 0
| |
|
(@) =
| 1o | 1o =
n 0 0 [0}
i ! [0}
o =
- €
< S
0 0 )
AN A A N N I 0 A A AN R N SN R o} —
v © 0 0 0 0 0 0 0 0 o © 0 0 0 0 0 0 0 0 o ©
n O ® 0 O o o 0 0 ! n O O 9 0 o v 0O 0 ! %)
t ¢ 0o 0o N N r© r t ¢+ 0o 0o N N = r c
)
() ey Buay aungs 09 () ey By s 00 nnblu
wn
c
<




Degrees of Freedom: v5.0.7.0

AIRS v5.0.7.0 Degrees of Freedom: 20020906
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Degrees of Freedom: v5.0.7.0

AIRS v5.0.7.0 Degrees of Freedom vs 500mb CO: 20020906
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Degrees of Freedom: v5.0.7.0
AIRS v5.0.7.0 Degrees of Freedom vs Tsurf: 20020906
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Degrees of Freedom: v5.0.7.0

AIRS v5.0.7.0 500mb CO error vs Latitude: 20020906
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20020906
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20030103
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- Degrees of Freedom: v5.0.7.0

AIRS CO Global retrievals (blue COdof < 0.5): 20030104
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- Degrees of Freedom: v5.0.7.0

AIRS CO Global retrievals (blue COdof < 0.5): 20030220
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20030409
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20030527
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20030714
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0. 5) 20030831
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20031018
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- Degrees of Freedom: v5.0.7.0

] AIRS CO Global retrievals (blue COdof < 0.5): 20031205
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Degrees of Freedom: v5.0.7.0

AIRS v5.0.7.0 Degrees of Freedom vs 500mb CO error: 20020906
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Degrees of Freedom: v5.0.7.0

AIRS v5.0.7.0 500mb CO error: 20020906
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AIRS CO: MILAGRO
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Models Forecast Mexico City Plume

GEOS-Chem CO at 700hPa: 20080319 9GMT

Simulated MexicoCity co& in the 3km
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AIRS CO: MILAGRO
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AIRS CO: MILAGRO

AIRS 500mb CO on 20060319 1950 UTC
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VS. v5.0.2.0
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VS. v5.0.2.0

AIRS v4.0.9.0 CO Profiles: 20060319 AIRSCO profics: 20060615
‘ ' ‘ ' ' ‘ TN . | | | = First Gdess
100\_ —— NE of Mexico City |- 100 =% NE Mexico City ||
=== Mexico City Plume? == MXC Plume
- Monterrey Plume? 200- Monterrey Plume
300 - | 3007 7
2 400+ 1 |5 do0r l
E £
o 500~ ) L |9 500 ]
) -
2 "
0 600 1|9 800 .
o o
700+ - 700 i
800" 11 sot MOPITT ]
ool ~AFGL —— o @ priori
100%0 46 éo slo 160 12|0 140 160 180| 1000 ' ' ' ' ' '
O Mixing Rafo (ppby) 20 40 60 80 100 120 140 160 180
g Ratlo{pp CO Mixing Ratio (ppby)

AIRS Science Team Meeting http://physics.umbc.edu/~memillan 3/28/07




VS. v5.0.2.0
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VS. v5.0.2.0
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VS. v5.0.2.0

AIRS v4.0.9.0 Monterrey Plume CO Averaging Kemels Ao U AicTeging et e ey Fdne.
| | I T =1
100- — " _,
— ) =3
—_—1 4|
200_ e 200 —_—
6
I | 300 =
300 iy
—9
_ 400 1Y
- _
£ ¢ % X £
o 500/ 1 g s
o]
% 600 %
0 L § - 600
0- L
700 - i 700
800+ X }L X i 800
900+ 1wl
1000 | ' ‘ ' . . ' '
0 0.1 02 03 04 05 o - - ” ” s
Weight | | | |

Weight

AIRS Science Team Meeting http://physics.umbc.edu/~memillan 3/28/07




AIRS CO v5 improvements
— 9 trapezoids (pre-launch used 4)
- Improves vertical specificity
— Trapezoid effective pressures match MOPITT
- Easier to compare to MOPITT
— MOPITT a priori profile as AIRS first guess
- Improves intercomparison
- Southern high CO bias
— Averaging kernel output
- Crucial for modelers to use AIRS CO retrievals
— More CO channels used
- Enhances CO info content when there is lots of CO
— Ad-hoc error term removed
- With same damping increases dynamic range

— Crude error estimates
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AIRS CO: Mexico City Plume
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AIRS CO: Mexico City Plume

AIRS CO MXC Plume Cross-Section: 20060319
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AIRS CO: Mexico City Plume

AIRS CO MXC Plume Cross-Section: 20060319
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AIRS CO Cross-Section MXC to Monterrey: 20060319
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AIRS CO Cross-Section MXC to Monterrey: 20060319

AIRS 500mb CO on 20062319 1950 UTC
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AIRS CO Cross-Section MXC to Monterrey: 20060319 AIRS 500mb CO on 20062319 1950 UTC
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AIRS CO Cross-Section MXC to Monterrey: 20060319 AIRS 500mb CO on 20062319 1950 UTC
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