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Optical properties of desert dust from different sources

source region determines mineralogy and thus

optical properties
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Signal impact of varying dust properties

Quartz lllite Kaolin. Smectite | Anhydrite | Calcite Feldsp.
Seoul/Beijing 31.7% 11.2% 1.5% 28.0% 0.0% 0.0% 14.8%
Taklimakan 19.4% 32.1% 2.0% 27.0% 1.0% 5.1% 13.3%
Sistan Basin 42.8% 10.9% 0.0% 0.0% 2.1% 25.6% 18.6%
Kuwait 30.6% 2.4% 0.4% 4.6% 6.7% 45.1% 10.2%
Central Sahara 1.4% 31.3% 16.2% 33.6% 0.0% 8.8% 8.7%
Tunesia 15.0% 40.0% 0.0% 7.0% 0.0% 38.0% 0.0%
Niger 20.0% 25.0% 40.0% 6.0% 0.0% 2.0% 0.0%
Barbados 14.8% 64.8% 7.4% 0.0% 0.0% 7.2% 5.8%
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Describing the dust signal for satellite retrieval
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Describing the dust signal for satellite retrieval

definition of a quantity we call equivalent optical depth 1.,

eqv"
_ Tam(A) _ Taer (A)
I—obs ()\) =€ COS(@V )8sch)\ (Tsfc )+ (1_ € COS(@V ))B)\ (Taer )
- extinction surface aerosol emission
term emission (neglected in initial approach)
N In(e f )_ Tgas()\)+Taer ()\) _ In Lobs()\)
o COS(@V ) B)\ (Tbase )

S ~ ovsenaion
— the problem of signal unmixing can be approached with linear methods

— 35 bins with 10cm-! width in TIR window regions (800cm-1-1250cm?)

— analysis of information content of IASI spectra and retrieval description:
Kliser et al. (2015)
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Example 1. Dust outbreak over the Atlantic Ocean
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Example 1. Dust outbreak over the Atlantic Ocean
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Example 2: Asian dust sweep

smaller particles at
northern margins
of Taklimakan
(slopes of Tien
Shan Mountains)
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Example 2:

Asian dust sweep
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the transported
dust is strongly
enriched in
kaolinite and
depleted in quartz

the source region
for this dust cannot
be the central
Taklimakan with
quartz-rich sands

alluvial basins from
the slopes of the
Tien Shan are the
most likely source
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Summary

» Refractive indices from laboratory dust extinction
measurements strongly improve retrieval results compared to
,classical“ refractive indices derived from reflectance
measurements.

» First attempt ever to use satellite observations of dust
mineralogy for dust source allocation, possible due to a novel
sinular vector based probabilistic retrieval approach.

» Increased kaolinite and reduced quartz fraction points to dust
from chemical weathering of feldspar bearing host rocks instead
of quartz-rich sandy desert surfaces.

» In the Taklimakan case the large dust sweep seems to originate
from the slopes of the Tien Shan mountains and thus very likely
from alluvial sources instead of the sandy desert body.

» More research on larger scales needed for fully understanding
the characteristics of dust from alluvial sources.
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