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Comparison of spectral SSA from AERONET retrievals (AE<0.4) from various 

dust sources and/or regions: Most weakly absorbing dust at 380 nm from Ilorin 

with trajectory from the Bodele, also a case from Mongolia. Strongest absorption 

from Australia (red soils with high iron oxides). Similar SSA at all sites for l >600 nm.

Di Biagio et al. (2019) measured spectral 

absorption in a laboratory from soil samples 

collected from around the world. Soil dust was 

suspended in a smog chamber for 

measurements of scattering and absorption 

coeff. to be made. The least absorbing dust 

came from samples taken in the Bodele, with 

SSA at 370 nm of 0.96, while the most 

absorbing sample came from Australia with 

SSA at 370 nm of 0.70. From the AERONET 

cases shown in the plot at left the most 

absorbing is from Birdsville, Australia with 

SSA at 380 nm ~0.84, while the least absorbing 

is from Mongolia and Ilorin, Nigeria ~0.93. For 

the weakly absorbing case in Nigeria the back 

trajectory suggests some origin from over the 

Bodele Depression. Therefore we see general 

agreement in the dust source regions for 

strongly and weakly absorbing particles, 

although the extremes are much greater in the 

lab data of Di Biagio et al. (2019). This may be 

due in part to dust from several sources mixing 

together in the transported aerosol plumes 

measured by AERONET.

Comparison of AERONET retrievals to in situ Lab measurements
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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               
Meteorology: 0000Z 22 Mar 2018 - GDAS1                                          
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Oct. 30, 2017 trajectory in 

blue passes directly over 

the Bodele Depression 

which is a source of very 

weakly absorbing 

diatomite sediments.

Mar 25, 2028 trajectory in 

blue passes over a 

different region of the 

Sahara, not even close to 

the Bodele Depression.

The higher SSA in the Oct 

30, 2017 retrievals is 

consistent with the 

characteristics of the 

mineral source in the 

Bodele Depression

Ilorin, 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



Ilorin, Nigeria:

SSA from Feb-May is lower at 

shorter wavelengths than from 

October - December, possibly due to 

more transport from the Bodele to 

Ilorin in the fall season. 

SSA increases as AOD increases, 

possibly in part due to the Bodele

Depression events having both very 

high AOD and very low SSA (weak 

absorption in diatomaceous 

sediment versus iron oxides in 

mineral dust)

The data gap in January is likely 

due to lack of AE<0.4 due to 

biomass burning smoke mixing with 

dust



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 l 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)



 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 

matches the measured AOD to within 0.001 at all channels.

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

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) 


