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v4.0.9.0 CO Movie:  Jan-Nov 2006
1x1 deg grid

Animation by Stephanie Grainger
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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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4 trapezoids
8 trapezoids

9 trapezoids

AIRS CO Retrieval Vertical Functions
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4 trapezoids
8 trapezoids

Comer 2006

9 trapezoids

MOPITT matching trapezoids

AIRS CO: v5 improvements
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AIRS CO:  v5 improvements

4 trapezoids 8 trapezoids

Comer 2006
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v4.0.9.0 vs. v5.0.7.0:  Dynamic Range
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Degrees of Freedom:  v5.0.7.0
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Degrees of Freedom:  v5.0.7.0
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Degrees of Freedom:  v5.0.7.0

COdof > 0.5  COdof < 0.5  COdof < 0.4
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Degrees of Freedom:  v5.0.7.0

CO error estimate includes
retrieval errors in T, H2O, Tsurf
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Degrees of Freedom:  v5.0.7.0



Cloud Fraction Impacts
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AIRS CO v5.0.2.0:  MILAGRO Case

Mexico
City

Veracruz

Monterrey
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Models Forecast Mexico City Plume

STEM model courtesy of Greg Carmichael

Lin Zhang

GEOS-CHEM model courtesy of L. Zhang and D. Jacobs
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AIRS CO:  Mexico City Plume
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v4.0.9.0           vs.          v5.0.2.0
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v4.0.9.0           vs.          v5.0.2.0

~ AFGL
MOPITT
a priori
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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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v5 AIRS CO Science:  MILAGRO

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



AIRS CO:  Mexico City Plume

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



AIRS CO:  Mexico City Plume

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



AIRS CO:  Mexico City Plume

Mexico
City

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



AIRS CO:  Mexico City Plume

Mexico
City

Mexico
City

plume

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



AIRS CO:  Mexico City to Monterrey
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AIRS CO:  Mexico City to Monterrey
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Monterrey
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