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+ Orbiting Carbon Observatory-3 (OCO-3) =~

- May 2019, ISS oo
« 2%2 km2 pixel resolution
* ~0.1 nm spectral resolution

+ Snapshot Area Mapping (SAM) mode:
« ~80x80 km?2 maps of XCO,
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Colstrip Power Plant (13 August 2021)

 Earth Surface Mineral Dust Source Investlgatlon (EMIT)
« July 2022, ISS L i
60%60 m2 spatial resolution
7.4 nm spectral resolution
75 km-wide nadir swath ; : i
Initial focus on arid regions N Thorpe et ., 2023
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Methodology

« Both on the ISS, but only 11 collocated
cloud-free observations of power plants
before OCO-3 was stored in Nov. 2023

« Gaussian Plume Model (OCO-3)*
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*Following Varon et al., 2018, Nassar et al., 2017, 2022, Cusworth et al., 2023



Example: Kendal Power Plant (South Africa, 9 Sep. 2022)

OCO-3 SAM
XCO;,

EMIT
Coverage

TROPOMI
NO,

26°S
26.025°S
26.05°S
26.075°S
GCa AN
26.125°S
26.15°S

26.175°S
Kendal (4116 MW)

28.875°E28.9°E28.925°R28.95°R28.975°E 29°E 29.025°R9.05°E

-

420.0

419.5

419.0

418.5

418.0

[wdd] 0% €-0D0

417.5

417.0

416.5

35.0

30.0

= N N
v © u
o o o

[wdd] juswadueyul 20D 1IN

=
©
o

0.0

JMNI-nIasa.ywvy



Example: Labadie Power Plant (US, 24 April 2023)
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Example: Power Plant Complex (China, 20 August 2023)

+ At least 11 power plants* within the OCO-3 SAM

421
Tianchi Energy
Zhundong Wucaiwan 420
(2640 MW)

Xinjiang Qiya ‘ 419 o
Smelter (2160 MW) 8
418 (v
X
Shenhua Zhundong 2
Wucaiwan (2020 MW) 279
o
o
=

Henglian Wucaiwan (1320 MW)
Jimsar Wucaiwan Belsan (1320 MW)

East Hope Metals Wucaiwan (4200 MW)
Guotai Xinhua (700 MW)
R Dongming Plastic (200 MW)
88.95°E 89.1°E "ov.s>E ov.4 £ ov.ODC
*GEM: Global Energy Monitor’s Global Coal Plant Tracker
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1 April 2023
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EMIT IME Estimated Emissions [kt CO, h™1]
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 Averaging by site improves agreement with CEMS
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Emissions [ktCO5/hr]
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Example: Power Plant Complex (China, 16 August 2023)

- EMIT can discern individual power plants
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Conclusions

 This study suggests that both OCO-3 and EMIT can accurately estimate CO,
emission rates from power plants, but that precision may be limited by:

(a) I (b) - (c.

» Background estimation errors ool o | e res | e
» Plume coverage (e.g., swath width, clouds) i+« . == .
H H E 15 o é 15 g 151 \\0;
« Other errors (e.g., wind field source) / il
a b SN ] ¢ £,

ns [kt CO, h~] CEMS Reported Emi [kt CO, h™'] CEMS R ted Emissions [kt CO, h=1]

« The simultaneous observation of point sources with two unique instruments
allows us to take advantage of their different spatial resolutions, with EMIT
discerning the relative contributions of multiple emitting power plants to the net
emission and OCO-3 constraining the entire scene

* OCO-3 will be reinstalled later this summer and EMIT’s extended mission was
approved -> more collocated observations!
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