UV-VIS Spectral Aerosol Absorption Models Derived from AERONET-OMI-MODIS
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Seasonal average of SSA(A) for carbonaceous type aerosols with 7,,,2 0.4.
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Seasonal average of SSA(4) for urban type aerosols with 7,,,2 0.4.
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Methodology
* Developed seasonal LUT of radiances
« Site-specific: Spheres for fine-mode particles
* Dust Model: Spheroidal distribution of coarse-mode
aerosols.
* Trace gas correction
* Ozone - assumes 275 DU (static)
* NO,-applied correction using spectral 7y, (Krotkov
etal., 2005).
* Aerosol layer height: CALIPSO climatology.
* Aerosol type identification for analysis
* Carbonaceous: 95702 1.2 and UVAI 2 0.8,
* Dust: coarse mode (a49.570 < 0.2),
* Urban: a,40.470 2 1.2 and UVAI < 0.8.
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Geographical location of AERONET sites used in this work.
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Seasonal average of SSA(/) for dust type aerosols with 7,,,20.4.

Theoretical Uncertainty in SSA Retrieval

Input Uncertainty Theoretical SSA Uncertainty (Ay) for 1150 = 0.4
1=340 nm =646 nm
Carb. | Dust Urban | Carb. | Dust | Urban
Extinction AOD | A<400nm. At=+0.02 | 0.002 | 0001 = 0002 | 0.009 | 0.007 | 0.011
A>400 nm, At=%0.01
Particle sizes AVMR =£20% 0018 | 0003 0014 | 0044 | 00006 | 0.040
Real part of RI ARRI=0.04 0.007 | 0007 0.009 | 0001 | 0.002 | 0.002
Calibration of TO4 | OMI==18% 0026 | 0021 0027 J 0020 | 0027 | 0.037
measurements MODIS =+1.9%
Surface reflectance 0.006 | 0011 0006 | 0032 | 0022 | 0050
Aerosol layer higt. [Loo2l 0028 0.006] 0001 | 0001 | 0.0006
Presence of ciond | Tuwa=0.5 0 0020 0017 0042 | 0041 | 0056
Surface pressire | £12 mb/hPa 0011 | 0011 0011 | 0.004 | 0.0004 | 0.006
Variability in 40D | A<400nm, At=+02 | 0022 | 0014 0012 | 0.006 | 0.001 | 0.053
A>400nm. AT=+0.1
0s absorption | =30 DU 0003 | 0005 0003 | 0008 | 0.007 | 0.011
NO: absorption | 1 DU 0016 | 0023 | 0014 | 0001 | 0.0007 | 0.001
Max. combined theoretical uncertainty | 0.051  0.047 0043 | 0.073 | 0.055 | 0.108

Retrieved SSA vs AERONET

<0.20, Dust >1.20, Carbon. 2 1.20, Urban
03
440 nm
02 1F - E
- b
501
E oo s
2
Joif - n- 967 [ 43
£0.03 (37% 40.03 (39%
-02 £0.05 (59%] +0.05 (63%)
03 RMSE = 0.06 RMSE = 0.05 >
< 0 05 10 15 20 0 05 10 15 20 0 05 10 15 20 25[>°
E 466 nm 15
2, .
g o H
w E o 8
< = = 105
- & 3 e 20531 NG n- 6245] H
3 2003 220 1005 {332 & a0 o) &
3 02 0,05 (54%)1 | 50,05 (59%] | 50,05 (54%
2 s , RMSE =0.07 ., RMSE=006 & nuse-0.06| Mos
e 0 0510 15 20 0 05 10 15 20 0 05 10 15 20 25
03
02 £ 646nm | Hoo
2
god
£ 00
3701 ST o - W 2053
B £0.03 (73% $ - 9ol
-02 +0.05 (87%]| [ = +0.05 (60%) A
03 RMSE = 0.04 RMSE = 0.07 B

0 05 10 15 20 0 05 10 15 20 0 05 10 15 20 25

Aerosol Optical Depth ()

* Coarse-mode SSA has better agreement then fine-mode.

* Spectrally, near-UV SSA has better agreement than Vis.

¢ Overall agreement: 38% and 62% observations within +0.03
and +0.05.

Our sensitivity tests indicate Aw is:

* Spectrally dependent due to multiple-variables,
* Decreases with increasing AOD, and

« Varies with absorbing nature of aerosols.

NOTE: For the scenarios where errors stemming from individual
sources are in opposite direction, the overall error in derived
SSA will be less than the max. combined error (shown in the
Table).

Application: Extending the spectral domain of SSA reporting in UV Aerosol Products

Regional and seasonal absorption models derived here can be
used in a polynomial fitting to derive spectral SSAs if any one

reference wavelength SSA can be retrieved from the satellite

measurements.
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Polynomial fitting derived for the Sahara region for four distinct aerosol types.
Note: For any region if any aerosol type is not available we use globally
averaged spectral SSA.

Retrieved SSA (388 nm) from EPIC near-UV aerosol algorithm on 18 June 2020 (16:30 UTC) and reported spectral SSA at 440,
500 and 646 nm using polynomial fitting referenced to 388 nm.




