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AIRS:

daily satellite BIG view

Questions G and H:

Distant sources and
transport impacts
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Local AP (day+night) AIRS CO at 500 mb from DAAC on 20060821
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Local AP (day+night) AIRS CO at 500 mb from DAAC on 20060901
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Local AP (day+nlght) AIRS CO at 500 mb from DAAC on 20060906
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Local AP (day+night) AIRS CO at 500 mb from DAAC on 20060909

80.
70
60

N e

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

70
60
50
30
30,
20

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

Local AP (day+night)

80.
70
60

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

70
60
50

20 SD. = ....;:: ............... ‘:J .......... '...;j ................ c; .......... ...D.... ...........D
0 60E 120E 180W 120W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

70
60
50
30

0 60 E 120" E 180 W 120 W 60 W 0

80 100 120 140 160+
CO Mixing Ratio (ppbv) at 500 mb

TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07


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

Local AP (day+night) AIRS CO at 500 mb from DAAC on 20060918
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Launched May 4, 2002, onboar

d Agua




e 13.5 km nadir IR FOV
1650 km swath

e 45 km nadir pwave
FOV (AMSU)

« 324,000 AIRS
retrievals per day

e 2378 channels

1 080 tmospheric
WSl nfra-ed Sounder
ERGCl onboard NASA
Agqua

(JPL depictions)




AIRS Spectrum on 9/5/2002 @ 1830 UTC

Wavelength um)
10 6.|67 4

surface' |
0, H,0 CO CO, N,O

YR

d /

surface

NI
a
(=]

o
a
1y
|
0
Q
£
0}
|_
0
0
Q
C
<
240
.
1]

1500 2000

Wavenumber (cm‘1)




AIRS/AMSU/HSB DATA PRODUCTS

Radiance Products (Level 1B) RMS Uncertainty® Horizontal Resolution

AIRS IR Radiance 3% 15 x 15 km

AIRS VIS/NIR Radiance 20% 2.3x 2.3 km

AMSU Radiance 0.25-1.2K 45 x 45 km

HSB Radiance 1.0-1.2K 15 x 15 km

Standard Core Products (Level 2)

Cloud Cleared IR Radiance 1.0K 45 x 45 km Vertical

Sea Surface Temperature 0.5K 45 x 45 km Resolution
Land Surface Temperature 1.0K 45 x 45 km 1 kim below 700 b
Temperature Profile 1K 45 x 45 km— 2 km 70030 mb
Humidity Profile 15% 45 x 45 Kkm — 2 kmintroposphere
Total Precipitable Water 5% 45 x 45 km

Fractional Cloud Cover 5% 45 x 45 km

Cloud Top Height 0.5 km 45 x 45 km

Cloud Top Temperature 1.0K 45 x 45 km
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New Standard Products

Product Desired RMS Uncertainty Expected Footprint

O, < 10% total column 45 km x 45 km
O, mid-upper tropospheric 45 km x 45 km
CO < 15% for column 45 km x 45 km
SO, volcanic eruption detector 45 km x 45 km
CH, 1-5% for column 135 km x 135 km
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SUMMARY: AIRS |i oo

e Simultaneous retrieval for all products
— 45 km horizontal resolution
— Temperature (2 km vertical resolution)
— Water vapor (3 km vertical resolution)

e CO (UMBC) operational next month
— Total column + changes in vertical sensitivity

* O; (JPL) operational next month
« Data reprocessing underway

e See poster 37
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Regional Influences During Aug 30 - Sep 02, 2006
Houston Ozone AQ event — from REALTIME forecasts

Synthesis of EPA AIRNOW, NOAA P3, NASA AIRS measurements
and RAQMS chemical analyses

1945 Surface O from AIRNow and RAOMS 20080822 20060911
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.
Houston surface (red)

and 850mb (blue) 5-day
back trajectories




5-day Lagrangian mean ozone mixing ratio, altitude, and pbl height
Houston AIRNOW sites 09/01/06

Daily ozone production
along back trajectories
results in Lagrangian
mean ozone increase of
nearly 30ppbv during
previous 4 days

Trajectories remain within
boundary layer during the
previous 5 days

Brad Pierce (NOAA)



AIRS: Daily BIG view

Local AP (day+night) AIRS CO at 500 mb from DAAC on 20060826
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AIRS CO Total Column on 20060826 PM
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AIRS CO Total Column on 20060828 PM
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AIRS CO Total Column on 20060830 PM with TES track
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AIRS CO Total Column on 20060831 PM with P-3 Flight-track
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AIRS CO Total Column on 20060901 PM
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TES QObservations - Aug 30, 2006

Tropospheric O3 Column Run 4948 - Aug 30, 2006
-105 l 00 8

> TES Global Survey

> High ozone in the
troposphere over the Gulf of
Mexico seen in Trop Column
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> Lower values over East TX
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AIRS CO Total Column on 20060830 PM with TES track
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AITRS CO Curtain along TES track: 20080830

August 30, 2006
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AITRS CO Curtain along TES track: 20080830
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AITRS CO Curtain along TES track: 20080830

August 30, 2006
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AIRS CO Column Averaging Kernels

AIRS CO Verticality on 20060830 PM along TES track
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AITRS CO Curtain along TES track: 20080830

August 30, 2006
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AITRS CO Curtain along TES track: 20080830
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AITRS CO Curtain along TES track: 20080830

August 30, 2006
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20060830

AIRS O3 Curtain along TES track
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20060830

AIRS O3 Curtain along TES track
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AIRS Sea Surface Temperature on 20060830 PM
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AIRS CO Total Column on 20060831 PM with P-3 Flight-track
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AIRS CO Curtain along P-3 Flight—track: 20060831
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August 31, 2006

AIRS CO Curtain along P-3 Flight—track: 20060831
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AIRS CO Curtain along P-3 Flight—track: 20060831
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P-3 In Situ O3 vs. AIRS Retrieved O3 at P-3 Pressure: 20060831
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P-3 In Situ O3 vs. AIRS Retrieved O3 at P-3 Pressure: 20060831
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P-3 In Situ O3 vs. AIRS Retrieved O3 at P-3 Pressure: 20060831
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SUMMARY: AIRS |i oo

e Simultaneous retrieval for all products
— 45 km horizontal resolution
— Temperature (2 km vertical resolution)
— Water vapor (3 km vertical resolution)

e CO (UMBC) operational next month
— Total column + changes in vertical sensitivity

* O; (JPL) operational next month
« Data reprocessing underway

e See poster 37
TexAQS Il Workshop  http://physics.umbc.edu/~mcmillan 5/31/07
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