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MOPITT Multispectral CO Observations
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MOPITT uses gas filter correlation radiometry (GFCR) to measure TIR and NIR CO absorption



MOPITT near surface CO Observations
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LEO Satellite Instruments with CO Measurements
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Pressure (hPa)

MOPITT CO Profiles: Asian Monsoon and 2015 Indonesian Fires

Expected high CO in UTLS i Lon: 110-120E Averages
due to Asian Monsoon g ;

circulation i .

(e.g., Park et al., 2009) o o

MOPITT V7J CO  (201508)

260.0

100 1645 180.0
1420 1550 170.0

Hiosg 11300 5 1400 o

1 & I & &

o | on =]Y]

= = =

97.0 § : 5105.0§ 115.0%2
745 v 80.0 " 90.0
1000 JERSEe 10.0 10.0 10.0

-60 -40 220 0 20 40 60 -60 - -60 -40 -20 0 20 40 60
Latitude Latitude Latitude



Trends in CO Emissions using top-down
estimates constrained by MOPITT

“Rapid decline in carbon monoxide
emissions and export from East Asia
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MOPITT Validation and Intercomparisons

Comparisons to in situ NOAA data: Significant improvement for V6N to

V7N (Deeter et al., AMT, 2017)
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MOPITT V8 (in progress) will address bias drift in UT vs. LT for profiles and

latitude bias due to water vapor dependence.




Comparisons with |ASI MOPITT vs. IASI

From George et al., AMT,
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Comparisons with TROPOMI
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MOPITT and CrlIS observations of 2017 Thomas Fire
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Single-Pixel SNPP-CrIS observations of 2017.12.12
(MUSES algorithm from JPL: Fu et al., AMT, 2016)
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Extending the MOPITT CO record with
SNPP/CrIS and S5P/TROPOMI

_ Terra/MOPITT SNPP/CrlS S5P/TROPOMI

Instrument type

Launch date

Orbit
(sun-synch.)
Pixel size; Swath

Global coverage
CO spectral sampling

CO spectral range

NEDT@270K

Gas Filter Correlation
Radiometer (GFCR)
December 1999

705km, 10:30 LST (desc.)

22km x 22km; 640 km
~ 3 days

0.04 cm™ (eff. TIR)
0.25 cm! (eff. SWIR)

2140-2192 cm!
4265-4305 cm!
0.05K/channel

Fourier Transform
Spectrometer (FTS)
October 2011

828 km, 13:25 LST (asc.)

14 km diam.; 2200 km
~1 day

2.5 cm™t (hormal mode)
0.625 cm?
(full res. > Dec. 2014)

2155-2210 cm™?

(TIR only)
0.1K/spectral sample
(full res.)

Imaging Spectrometer

October 2017

824 km, 13:30 LST (asc.)

7km x 7km; 2600 km
~1 day
0.458 cm!

(SWIR only)
4277-4303 cm™?
SWIR min. SNR:
100-120



Extending the TIR-only CO record with SNPP/CrlS
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Extending the TIR+NIR MOPITT CO record with

SNPP/CrlIS and S5P/TROPOMI
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Conclusions:

* MOPITT has the longest satellite record of global CO.

* Multispectral observations allow sensitivity to surface layer CO in
some conditions over land.

* Except for 2015 El Nifo related fires, global CO emissions are mostly
decreasing for both fire and fossil fuel combustion.

* Combining SNPP/CrIS and S5P/TROPOMI observations could
potentially extend the MOPITT record of TIR+NIR multispectral

observations



MOPITT GFCR Multispectral CO observations
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