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PROBA-V reprocessing

Atmospheric Correction for C2: final baseline
algorithm and validation results
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JHYGEOS
Validation methodology logic

Aerosols fields from MERRA-2 or CAMS:

Extinction OTs:
SU; DU ;SS; OC;BC

Aerosols AERONET products
Inv.ersi.on v3 Proba-VTOA-F Aerosol model
: Extlnctlgn oT selection
Single scattering albedo
refractive index
Phase Function : :
Aerosols optical properties
Extinction
Single scattering albedo
Phase Function

SMAC-CL

Proba-V TOC-r¢! Proba-V TOC-rAeronet Proba-V TOC-rprocessor
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HYGEOS @ proba-v

Validation methodology metrics (ACIX2)

A= %(Z’iv:lATOC_ri), Accuracy (Mean Bias)
P = \/ﬁ (XN,(ATOC 1y — A)?), Precision
U= \/%Z’iV:l(ATOC_ri)Z, Uncertainty

With ATOC 1, = (TOC_1,PTo°¢SS°T — T _rAeTomet),

We compute also:
MAB = %(Z?’:llATOC_riI), Mean Absolute Bias

47 Aeronet sites, Proba-V 1 km 9x9 pixels boxes, Year 2018
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A HYGEOS @ proba-v

AC Processor variants

e Daily MERRA-2 data and a varying aerosol model,
e Daily MERRA-2 data and a fixed ‘Continental’ aerosol model,

e Daily CAMS data and a varying aerosol model.
e Daily CAMS data and a fixed ‘Continental’ aerosol model,

e CAMS decadal climatology for AOD at 550 nm, 30t percentile and a
fixed ‘Continental’ aerosol model,

e CAMS decadal climatology for AOD at 550 nm, 50" percentile and a
fixed ‘Continental’ aerosol model,
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= ) HYGEOS @ proba-v

(C2 vs C1) vs Aeronet

For one particular processor variant
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A HYGEOS @ proba-v

C2-Daily-MERRA-CONT vs C1 : APU globally

Accuracy - All stations Precision - All stations
0.06 0.08
Daily Merra2 Cont. Daily Merra2 Cont.
- Cl 0.07 1 . C1
0.04
0.06 -
0.02
0.05 -
0.00 — — - I 0.04
0.031
-0.02
0.024
-0.04 .01
- . . . . 0.00
0.06 T 3 3 2 1 2 3 4
Band Band
007 Mean Absolute Bias - All stations 010 Uncertainty - All stations
Daily Merra2 Cont. Daily Merra2 Cont.
0.06 = Cl = Cl
0.08
0.05
0.04 0.06
0.03
0.044
0.02
0.02
0.01
0.00 0.00
1 2 3 4 1 2 3 4
Band Band
s
. W
21/04/2021 Proba-V reprocessing, Proba-V QWG #13 6 @-__—



( proba-v

Y

k- HYGEOS

10N

A per stat

C2-Daily-MERRA-CONT vs C1
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% proba-v

C2-Daily-MERRA-CONT : APU vs TOC-r globally
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C2-Daily-MERRA-CONT
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APU vs TOC-r
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A HYGEOS

Cl:APUvs TOC-r
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A HYGEOS

C2-Daily-MERRA-CONT :

APU vs AOT@550
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A HYGEOS

C2 round robin exercise

Finding the best processor (i.e. ancillary data source)
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C2 : MAB globally
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C2 : U globally
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Aerosol optical properties
validation

On going, large validation activity: Example for 2 Aeronet sites
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Conclusions & recommendations

* C2vs(Cl

 Larger variability (x3) of Accuracy for C1
* Low dependency of Mean Bias of C2 on AOT and TOC-r.

* No clear winner of the round-robin exercise concerning the choice of the
best aerosol ancillary data.

* Aerosols optical properties S|I%ht|¥ better (TBC) for the CAMS reanalysis
BUT CAMS data not yet available for the entire 2020 year.

* As the operational processor at VITO is interfaced with the daily MERRA-2 dataset,
we suggest to start operation with the setup : SMAC + IVIERRA2 (daily at 1-hour
resolution) with continental model.

* In future consolidation work it may be possible to improve the aerosols
optical properties representation for some locations, and in particular in
strong pollution environments or deserts.
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