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https://earth.jpl.nasa.gov/emit/resources/100/emit-launch-and-post-launch-video/



EMIT Today




The Earth has a Mineral Dust Cycle with Impacts throughout
the Earth System

Prior to EMIT

Earth System Models

used arid land mineral maps

traced to <5000 soil mineral analyses.

EMIT has delivered >one billion mineral
composition determinations.



Imaging Spectroscopy Used by NASA Throughout the
Solar System
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AlS Found in 2024




The NASA EMIT Space Imaging Spectrometer
is State-of-the-Art (Developed Rapidly through COVID)
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Launch, Docking, and Installation:14, 16, 24 July
2022




EMIT Imaging Spectroscopy and Remote Measurement

Imaging Spectrometer Signal from the Sun
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Surface




EMIT Methane and Carbon Dioxide Point Sources Are
Measured



>1000s EMIT CH, plumes available through US GHG Center

Landfill (lllinois) Agriculture Gas Oil & gas
(Minnesota) compressor (Permian
(Virginia) Basin)
Offshore Blowout Coal mine Landfill

platforms (lran) (Kazakhstan) (China) (Greece)



>100,000 Image Cubes Across Six Continents
100 Billion Spectra. All available from NASA LP DAAC.




IX Continents

Delivered to The U.S. Greenhouse Gas Center Portal




== EMIT Carbon Dioxide Plumes




Plume information made available through U.S. GHG Center

100s EMIT CO,
plumes
identified to
date
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Mitigation activities: Earth Action enabled by EMIT

United States (Permian, oil&gas) Turkmenistan (oil&gas)

Data in use by:
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EMIT CH, results can discover unexpected emissions

Sources verified by:
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e 80 KM Swath
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°°°°°°°°°°°° EMIT Extended Mission Observation Objective

* NASA, SMD, ESD, Decadal Survey, Science, Climate, Action, and National Interests
» Added value: Moon to Mars, Solar system, Exoplanets
» Objectives: Greenhouse Gases, Decadal SBG, NASA Campaigns, Calibration, USA coverage, Global Basemap




NASA Advancing the State-of the-Art

Airborne Visible/Infrared Imaging Spectrometer 3 (AVIRIS-3)

—
« State-of-the-art imaging spectrometer in the
Solar System

Copy of EMIT imaging spectrometer with
airborne telescope.

« > 5x the performance of AVIRIS-NG
« VSWIR spectral range 380 to 2500 nm

Unmatched signal-to-noise ratio

» 1240 cross-track samples
* 0.56 milliradian spatial sampling: 10 m to 30 cm
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AVIRIS-3 CH, observations augment EMIT and other initiatives

Sensitivity <10 kg/hr NASA SCOAPE-II mission
226,000 spectra per second

Coincident observations for validation in Permian
Basin (NM, TX)

NOAA AIRMAPS mission






Recent campaigns: NOAA AIRMAPS

 Denver Julesburg Basin, July 2024

« Lead by Steven Brown (NOAA), support AVIRIS-3 CH, plumes
by Colorado Department of Public Health
and Environment

* AVIRIS-3 flights funded by US GHG
Center in coordination with NOAA Twin
Otter Mass Balance flights

- >40 CH, plumes identified with AVIRIS-3
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AV320240826t193834
Sedgewick Reserve, CA
Altitude : 600 m AGL
Pixel size: 0.3 m



AVIRIS-5
Optical Head
5 nm Spectral
Sampling



Next Generation GHG Imaging Spectrometers




Advancing Algorithms (Assessing Plume Confidence)




Advancing Algorithms (Assessing Plume Confidence)

High Matched Filter Value High Matched Filter Value
Methane Match False Positive

Measurement
Model




Bias and Uncertainty estimates reveal weaker plumes in
difficult environment

Dim surface backgrounds degrade detection
sensitivity

Along track

New bias and uncertainty calculations:
* reveal plumes in challenging viewing conditions
 quantify concentration estimate accuracy

Cross track

Original CH, Corrected CH,
Concentration Length [ppm m] Concentration Length [ppm m] CH, Sensitivity CH, Uncertainty [ppm m]

Along track

Cross track




Advanced Emission Rate Estimation Improves
Accuracy

Traditional emission quantification relied on coarse summing across the plume

Advanced methods reduce bias and uncertainty by 2x and 4x, respectively, incorporating:
 Full statistical 2D inversion of new plume models
« Compensation for bias due to surface brightness variation
« Compensation for pixel-to-pixel uncertainty
« Changing winds
Controlled Release Experiment

Advanced Emission Rate Estimates [kg/hr]
CH, Plume Data Plume Modelling Overlay

Traditional: 23 + 19 kg/hr
Advanced: 10 + 5 kg/hr
Truth: 10 kg/hr

Truth: 10 kg/hr

[w wdd] y1bus uonenuaosuon YHO
Advanced Method

Traditional Method
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Supporting the U.S. GHG Center

100s EMIT CO,
plumes
identified to
date
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EMIT Siectra are Hiih Qualiti




Geology: Broad Diversity of
Mineral Spectra

Aquatic: Benthic Materials

Aquatic: Algal Biomass
~and Composition
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Ecosystems: Diversity of Signatures
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Oil Spill

Atmosphere: Gases, Aerosols, Clouds

Snow/ice: Grain size, Dust,
Albedo and Melt



Global VSWIR Imaglng Spectroscopy W|th SBG

EMIT Provides the Basis for SBG VSWIR

NASA Decadal SBG VSWIR, in development, observes the Earth
from pole to pole every 16 days with 30 m spatial sampling.

SBG VSWIR has > 20X the capability of EMIT




AVIRIS-3 is Ready to Support AirMAP via NASA and US GHGC

* Imaging Spectroscopy: Ecosystems, Aquatic,
Geology, Hydrology, Atmosphere,
Anthropogenic, etc.

- Highest AVIRIS type SNR, Calibration, Full VSWIR
(380 2500 nm @ 7.5 nm)

- 40° Swath, 1240 samples at 0.5 milliradian _ « Exceptional
* 0.5to 13 m ground sampling ] uniformity
- Exceptional measurement quality for science o

spectrometer

» AVIRIS-3 is flying in 2023 » Basic products available:

and planned to be Radiance and reflectance
compatible w/ B200, G-3/5, . :
ER-2, and other platforms » Science product algorithms for:

ecosystem, aquatic, geology,
hydrology, greenhouse gases, ...

| «+ POC: Robert.O.Green@)jpl.nasa.gov
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