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Sentinel-2 L2A requirements e (opermicus === 0 @sa@

Sentinel-2 requirements (S2-SR-ESA-SY-0001, GMES Sentinel-2 Updated S2 requirements (B. Pflug, B.; Louis, J.
System Requirements Document, 16.02.2007). et al: “Next updates of atmospheric correction

-All mention “relative accuracy’: processor Sen2Cor”, 2020, Proc. SPIE (DOI:
10.1117/12.2574035))

Retrieval accuracy requirement
The aimed AOD accuracy 1s 10% relative for the range between 0.05 and 3.

Ureq,AOT
Parametermame  Unit  GoalAccuracy < 0.1 * AOT (550 nm) + 0.03
AOD - 10%
Retrieval accuracy requirement
For water vapour a relative accuracy of 10% is requested for the range between 0.1 and 4 g/cm”. Ur eq, WV
Parameter name Goal Accuracy <01=x«xWV ( 9 / sz) + 0.2

WV g/em” 10%

Retrieval accuracy requirement
The requested accuracy for the BOA reflectance 1s 5% 1in relative terms. UBOA = 0.05 x* P (B OA) + 0.005 (10- c. L. )

Vermote, et al, 2008

Parameter name Goal Accuracy
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Sentinel-2 Collection 1 SR validation:
e (Semcs = @S2

RadCalNet in-situ

(Bouver, M. et al, 2019)

100 x 100 < 3% 3-5% 0.4%
500 x 500 < 5% < 3% 1%
1000 x 1000 < 5% < 3% 1.5%

“Quantitative” validation: RadCalNet

 Spatial: ROI of the RadCalNet site R e e i

reflectance spectra are representative (red circle).

e Temporal:

Coverage factor (GUM, JCGM 100:2008)

+ 30 min of the overpass Ps2 — Pref

. o _ K= <1
Excluded scenes if no/bad RadCalNet data acquisition in At > &= 30 min. 5 5
USZ + Uref
Us2,804 = 0.05 * pppg + 0.005 Uper = \/U}%CN +
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RadCalNet: Gobabeb (BOA)
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30 scenes of Sentinel-2 overpasses with Gobabeb (GRI tile 33KWP)

Ugon [%/100] = (0.06 + 0.01) prey + (0.000 £ 0.005)

. Uncertainty

Y Accuracy = m 0.05*BOA + 0.005

E B Vermote (2008)

Uroi<s0om =

3%

Ur = \/Uzeq,sz + UI%OI = 0.06 RMSE 4, = 0.04

= m (005*BOA + 0.005

AOT, ., = 0.08
AOT,, g = 0.07

Precision = m Vermote (2008)
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RadCalNet: LaCrau (BOA) sezsssesr (opermicus = O @SA

— (0]
UROI<500m = 5%

Up = \/U + U2,, = 0.07 RMSE,=0.06
req,S2 ROI AOT - 0.1

19 scenes of Sentinel-2 overpasses with La Crau (GRI tile 31TFJ)

mean

Ugon [%/100] = (0.04 + 0.01) ppey + (0.014 £ 0.003)

AOT cgian = 0.08
. Uncertainty Y Accuracy = m (.05* BOA + 0.005 = ® Vermote (2008) = = 0.05* BOA + 0.005
Precision = m \ermote (2008)
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RadCalNet AOT and WV validation
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La Crau and Gobabeb

Uregnor < 0.1 * AOT + 0.03 Ureqwyv (€M) = 0.1 * WV (cm) + 0.2
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Sentinel-2 Collection 1 SR validation:
Inter-comparison with Landsat
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“Qualitative” validation: satellite inter-comparison (pg;: BOA extracted with PACO (DLR AC SW))
« Spatial: 2x2 and 3x3 pixels depending on sensor GSD.

« Temporal: overpasses (£1 hour) with Landsat 8/9.

: U = 0.05 = + 0.005
BOA reﬂeCtance (p’ Up,BOA)' BoA PBoa i Sioaxi_FaIIs -
Oror . ~ Same ROI for both sensors = f(sensor GSD) g = Ps2~ Psi .
— : — 2 2 ‘EROS
ORol Landsat — 2X2 pIX =60 x 60 m Us, + Ug; |
ORoI Sentinel-2 = 3x3 pix =60x60m Coverage factor (GUM, JCGM 100:2008)
1 1 o . Sentnel-lf?lolld version i _. —
pi=5D.p Us= Usos f\ﬁ =
ROI ROI ‘ — B8
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Inter-comparison: Gobabeb
Sentinel-2 and -Landsat 8/9
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Inter-comparison: La Crau
Sentinel-2 and -Landsat 8/9 s
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Validation with reference in-situ measurements:

v" Sentinel-2 Collection -1 SR (2021) is within L2A ground reflectance requirements.

v" Consistent results in all bands with operational products (May 2023 DQR ; Pflug, B. et al, 2022, IGARSS)
v Consistent results for AOT with operation products and validation with AERONET sites.

v Outliers in the water vapor estimation currently under investigation.

v More statistics required over the RadCalNet sites. More Sentinel-2 scenes to be downloaded.

Validation with other sensors:
v Consistent (Jk| < 1) results with Landsat 8: both sensors measure the same.

v Other sensors to be added: searching for DESIS overpasses.
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