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Carbon-l Mission Goals

Science Objectives

D identify CH4,CO2 and CO emission hotspots across the globe.

D quantify global monthly CHs, CO2, and CO fluxes at 12-100 km spatial resolution.

D attribute and quantify the processes driving both natural and anthropogenic emissions.
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The problem in the humid tropics
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Frankenberg, C., Bar-On, Y. M., Yin, Y., Wennberg, P. O., Jacob, D. J., & Michalak, A. M. (2024).
Data drought in the humid tropics: How to overcome the cloud barrier in greenhouse gas remote sensing.
Geophysical Research Letters
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The problem in the humid tropics

Mean CH4 Emission Uncertainties (mg/m?/day)

—

A‘v i S0

3.0 6.0 10.0 20.0 30.0 50.0 75.0 100.0 150.0 200.0

Zhu, Qing, et al.
Advancements and opportunities to improve bottom-up estimates of global wetland methane emissions.
Environmental Research Letters (2025).
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Carbon-| Spectrum
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Basic Approach I
Measurement Sensitivity
o . CO ¢
Solar Absorption Spectroscopy 5| \\-G0 JCH 4
(enables high sensitivity towards the surface) -

2-2.4um spectral range
(enables high precision for CHa, CO2, and CO)

Point and Area Fluxes

(Differentiating source types)

Chemical Fingerprinting
(Multiple Gases)
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Orbit Simulations

Bringing Xch,, Xco,, Xcomeasurements to the <<lkm scale

Global Mode

~300m with global land coverage
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| Wall-to-wall land coverage at equator with revisit
Km RV every 28 days

Tfack ~100 Million spectra per day
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Bringing Xch,, Xco,, Xcomeasurements to the <<100m scale

Los Angeles

1km simulations Target Mode

<50m for regions of interest
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~35m x 30m pixels at nadir
100km x 100km area

3 targets per day

Weekly revisits possible!

Representative Targets:

Wetlands, megacities, agriculture, (in
general regions of highest uncertainty
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Global Fluxes Tropical Wetlands — The Elephant in the room

Wetlands, Fires |
s

1880.0 1900.0 1920.0 1940.0 1960.0 1980.0

<4

CARBON-I



Global Fluxes Tropical Wetlands — The Elephant in the room
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The 2um range, other advantages
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Closer to Home
Palisades and Eaton
Fires
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The Carbon-I Demonstrator Unit (CIDU)

e A functioning imaging spectrometer (in vacuum and temperature as in flight)
eDelivered under an aggressive schedule (October to February)

el everaged Additive Manufacturing/3D printing metal
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Fitting a CIDU methane spectrum

Carbord Prototype CH Spectrum
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Gas Cell Transmission
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More than just trace gases (also measured by CIDU)

Minerals | = Kaolinite

Montmorillonite
Bentonite
— Buddingtonite

Vegetation Oak Leaf,
Scenesced

— (ak Leaf,
New Growth
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Plastics Polysterene
— HDPE Film
— HDPE Bottle
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Questions?

And many more!!!
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