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Ginoux, Paul, Joseph M. Prospero, Thomas E. Gill, N. Christina Hsu, and Ming Zhao. "Global-scale attribution of anthropogenic and natural dust sources and their emission rates based on
MODIS Deep Blue aerosol products.” Reviews of Geophysics 50, no. 3 (2012).
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modified from Journet et al., 2014

Challenge: Using FAQO soil data sets and “Average” soil properties from <5000 soils samples (mostly
not in deserts) doesn’t fully capture actual distribution and diversity of the mineral dust source regions.

EMIT observations (~10°) of arid land regions can advance the science.
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= EMIT Spectroscopic leverage: Key Dust Minerals of  gypzs7
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= ... Imaging Spectroscopy Offers a Tested Approach to ErviiT
A Measure Surface Mineralogy B S hormmenon
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FAO Soil Map Compared to Airborne VSWIR EITUT
» Imaging Spectroscopy at Cuprite, Nevada o
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AVIRIS imaging spectroscopy measurements of the
Salton Sea region in Southern California acquired as part
of the 2014 NASA HysplIRI airborne campaign.
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FAO Based Minerals | VSWIR Spectroscopy Comparison
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Example: Level 1a, 1b, 2a, 2b and L3 Products EITHNT
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Mineral dust source
composition products at grid
scale for Earth System Models

Key prototype
algorithms are running
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Data Description Initial Median Latency in Product NASA DAAC

Product Availability to NASA [Availability to NASA DAAC Location
DAAC after Initial Delivery

Level 0 Raw collected telemetry 4 months after IOC 2 months LP DAAC

Level 1a Reconstructed, depacketized, uncompressed |4 months after IOC 2 months LP DAAC

data, time referenced, annotated with ancillary
information reassembled into scenes.

Level 1b Level 1la data processed to sensor units 4 months after IOC 2 months LP DAAC
including geolocation and observation
geometry information

Level 2a Surface reflectance derived by screening 8 months after IOC 2 months LP DAAC
clouds and correction for atmospheric effects.

Level 2b Mineralogy derived from fitting reflectance 8 months after IOC 2 months LP DAAC
spectra, screening for non-mineralogical
components.

Level 3 Gridded map of mineral composition 11 months after IOC 2 months LP DAAC
aggregated from level 2b with uncertainties
and quality

flags

Level 4 Earth System Model runs to address science 16 months after IOC 2 months LP DAAC
objectives

I = DVAVAYOWANSIS{ [o[g[=Te
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» Translating to the at-sensor measurement, we calculate the resulting hypothesis test
» This allows us to evaluate the separability in the presence of instrument noise, after combining all channels.

Atmospheric and solar effects
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Estimated band depths for a single-spectrum detection case (left) and for estimating band depth accurately by
aggregating spectra (right)
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Level 2a, 2b and 3
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Level 4 follows Scanza 2015 Approach
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Lla = Description Product Lead Author Document Number
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