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Dust Events (AE<0.4) - AERONET Single Scattering Albedo
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Single Scattering Albedo

Ilorin, Nigeria - Dust Case Oct 30, 2017
Level 2 SZA=58.4 deg.

Ilorin, Nigeria - Dust Case Mar 25, 2018
Level 2 Hybrid SZA=45.87 deg.
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Job ID: 157080 Job Start: Wed Jan 29 16:55:51 UTC 2020
Source 1 lat.: 8.484000 lon.: 4.675000 hgts: 500, 1500, 3000 m AGL

Trajectory Direction: Backward  Duration: 120 hrs .
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 29 Oct 2017 - GDAS1
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characteristics of the
mineral source in the
Bodele Depression
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Job ID: 157581 Job Start: Wed Jan 29 17:03:24 UTC 2020
Source 1 lat.: 8.484000 lon.: 4.675000 hgts: 500, 1500, 3000 m AGL

Trajectory Direction: Backward  Duration: 120 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
: 0000Z 22 Mar 2018 - GDAS1
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llorin, Nigeria AERONET site

Significant differences in dust
absorption on different dates of
large dust events (AOD(440)>1.4
for both).

Back trajectories suggest that dust
In these events originated from
different source regions
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ILORIN, Nigeria Dust Cases Sphere Cal, Relax AE(440-870)<0.4

2015-2018 Sorted by SSA at 380 nm
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ILORIN, Nigeria Dust Cases Sphere Cal, Relax
AE(440-870)<0.4 2015-2018

llorin, Nigeria:
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SSA from Feb-May is lower at
shorter wavelengths than from
October - December, possibly due to
more transport from the Bodele to

SSAincreases as AOD increases,
possibly in part due to the Bodele
Depression events having both very
high AOD and very low SSA (weak

sediment versus iron oxides in
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Single Scattering Albedo

Kanpur, India: Strong trend of decreasing absorption through the spring to fall seasons at all wavelengths,
greatest at shortest wavelengths (possible BC coating on dust - note that longer A SSA increases also); no trend as
a function of AOD; trend as a function of AE is only significant at longer wavelengths (r2=0.25 at 870 nm)

Kanpur, India Dust Cases Sphere Cal, Relax AE(440-870)<0.4
2015-2018 Sorted by SSA at 380 nm
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Aerosol Optical Depth - Normalized to 500 nm

GSFC Sep 15, °20: Long distance smoke transport from California

Biomass Burning Smoke Size Distribution Comparisons
GSFC Sep 15, '20 - Long Distance transported aged smoke
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Normalized (to 500nm) AOD spectra at GSFC show extremely unusual decreases <500 nm. At
the La Jolla, UCSB and Fresno cases the AOD spectra show at flattening from 380 to 340 nm, when

this smoke was close to the fire sources.

Normalized size distributions ( to peak concentration values) comparisons to the GSFC case
on Sep 15, ‘20 shows fine mode is significantly larger in radius and also much narrower in

width

Spectral SSA at GSFC for the Sep 15, ‘20 case shows strong absorption at 380 nm relative to
500 nm suggesting significant Brown Carbon absorption, but also due to decreased scattering
optical depth <500 nm due to the large size with narrow width fine mode size distribution

AOD computed from the retrieved size distribution and refractive indices for the GSFC case
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matches the measured AOD to within 0.001 at all channels.

Biomass Burning Smoke Size Distribution Comparisons
GSFC Sep 15, "20 - Long Distance transported aged smoke

Biomass Burning Smoke Size Distribution Comparisons

GSFC Sep 15, '20 - Long Distance transported aged smoke
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NOAA HYSPLIT MODEL

Backward trajectories ending at 1300 UTC 15 Sep 20
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Source 1 lat.: 38.992500 lon.: -76.839800 hgts: 4000, 5000, 6000 m AGL

Traj ectc;:]/ Direction: Backward  Duration: 240 hrs
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Meteorology: 0000Z 15 Sep 2020 - GDAS1

b Start: Tue Sep 15 22:24:04 UTC 2020

otion Calculation Method: Model Vemca\ Velocity

HYSPLIT Back-Trajectory shows that the air
that arrived at GSFC at 6 km on Sep 15 was
located over the Pacific off the west coast of
California and Oregon from Sep 8 through Sep
12, 2020. MPL backscatter at GSFC showed
aerosol layer at 4-6 km altitude on Sep 15.
This smoke is aging for a few days in an
elevated layer over the Pacific Ocean, with
some input from active fires each day, until it is
advected towards the East coast (Sep 10 Aqua
image below)




