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Current status and added value

U Fine spatial resolution Ginouxet al., 2012)but restricted over land

U Global coverage (e.g., Ridley et al., 2016; Voss and Evan, 2020; Song et al., BOR#&) coarse spatial
resolution

U Based on active remote sensing retrievalsmiridis et al., 2015)which are strongly dependent by
the assumption of the lidar ratio

U Aerosol retrievals at thermal infrared (TIR) wavelengths (e.gVandenbusscheet al., 2013)in which
the conversion of DOD from TIR to the mid -VIS is subjected to several assumptions (e.g., size
properties)

U Model-derived (e.g.GliR et al., 2021) and reanalysis datasets (e.§elaroet al., 2017)driven by
assumptions in the dust parametrization schemes and they are available at coarse spatial
resolution
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Overview of the applied methodology
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Evaluation of MDF vs LDF

LIVAS Dust Fraction (LDF)

LIVAS-DUST-CONTRIBUTION-DAY
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Derivation of MIDAS DOD

Database:ModerrEra Retrospective analysisResearch and Applications, Versio
(MERRA2) Randlet al., 2017]

SDS:Totaland dust extinction at 550 nm
Spatial/Temporal resolution: 0.5 x 0.625 (latlon) / hourly

MODIS - Aqua

Sensor:MODerateresolution Imagin§pectroradiometfirevy et al., 2013]
SDS:AOD at 550 nm (Collection 6 @) quality screened
Spatial/Temporal resolution: 10km x 10km (nadir) / 5min (Level 2)

0 00 g;)(;)’c()) i Contribution of DOD to the total AOD based on MERRAeanalysis
n

00 0O 000 z0D OO Derivation of MIDAS DOD from MODIS AOD Level 2 retrievajs



Evaluation of MERRA-2 dust fraction versus LIVAS

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

1.00
0.80
0.60
0.40
0.20
0.00

-0.20
-0.40
-0.60
-0.80
-1.00

Global metrics

(= om)

T HANMTNONONOOHANMTINORNRDOOHNM
al A AAAAA A ANNNN
NUMBER OF CALIOP PROFILES WITHIN LIVAS GRID CELL

1.0

0.9
0.8
=2 0.7
[=]
= 0.6
E 0.5
o 0.4
=]
U 0.3 1
0.2
0.1 4

0.0 -

S ANt NONOO O HNMT DWW
- - - - -

- e

U Dust fraction derived from the LIVAS databaseAmiridis et al., 2015)
U Highly accurate detection of depolarizing mineral particle dust separation from dusty mixtures
U Aggregation of qualityassured Marinou et al., 2017) CALIOP L2 profiles (V3) at’Xk 1° spatial resolution
U Regionally-dependent dust lidar ratios instead of the universal value (48r)
U Use only of daytime CALIOP profiles (2007 2015)
Global patterns
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Evaluation against AERONET (global metrics)

AERONET data

U AERONET V3 (Giles et al., 2019) almucantar retrievaldybovik
et al., 2006)z All points files

i Spectral AODs and Angstrom exponent (449870nm) 7 Level 2

U Spectral SSAs [Level 2 and Level 1.5]

AERONETFderived DOD

(i Selection of records when 405700mS T8 XU | DOAAT I

coarse aerosols) and SSA. Z SSA,onm >0 (dust discrimination
from seasalt particles)

U SSA: decreasing absorptivity for increasing wavelengths in the
visible spectrum in pure or dustrich environments (Giles et al.,
2012).

MIDAS (2003-2017)

180° 135°W  90°W 45°W 0° 45°E 90°E 135°E 180°

90°N

60°N| =

30°N |s

MIDAS-DOD (2003-2017)

1.0

T T 3

?
Counts = 10478
R =0.89

E 0-81 3 =0.988
S 0.7 1 b =0.006
n AbsBias = 0.004 102

0.9

U From coarse AODs (440, 675 and 870nm) it is calculated the @ 06 1 Relbias 52705 % 9
Angstrom exponent in order to obtain the coarse AOD at 550nm § 0-5 z
which is considered as theAERONE Fderived DOD a O - | o

0 Mitigationofnon-AOOO AAOT OT1 086 Ai 1 OOEEA g)zo O OEA AII6I1
aerosol load o | |

U Fine dust particles are ignored 0.0 |00

0.0 0.1 0.2 0.3 0.4 0:5 0.6 0.7 0.8 0.9 1.0
AERONET DOD@550nm

90°N

= 60°N

30°N

0°

30°s

60°S

920°s

135°E 180°



Evaluation against AERONET (station level)

Selection of sites with at least 30 matchups between ground -based and spaceborne DODs

Number of observations

MIDAS-DOD (2003-2017)
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U Very high R values (>0.8)
over sources and downwind
regions

U Maximum RMSE levels in the
sub-Sahel

U Mainly positive biases are
recorded in the main dust
sources of planet (fine dust
particles are not taken into
account in AERONET DODs)
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Intercomparison of MIDAS, LIVAS and MERRA-2 DODs
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Dust transport across Atlantic and Pacific

West Tropical Atlantic (WTA) East Tropical Atlantic (ETA)
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MIDAS DOD annual global patterns
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MIDAS DOD seasonal global patterns
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Focus on dust sources and downwind areas

Middle East

MIDAS-DOD ANNUAL [01 Jan_2003-31_Dec_2017]
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Temporal variation of global and hemispherical averages
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Intra -annual
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Dust seasonal cycles over land and ocean
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Trends of dust burden over the period 2003 7z 2017
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