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Comparison of the Copernicus Sentinel-2 L2A Core Product
distributed by ESA and the Sen2Cor Toolbox ‘user-generated’ product

1. Sen2Cor processing chain

Core-product versus "user-generated -product oy g\;m o
T o )
5

Sen2Cor version history

When rely on "user” processing ?

a ~ w0 DN

Recommendations

External links and references:

« L2A core products available on OpenHub:
» https://scihub.copernicus.eu/dhus/

» Sen2Cor for ‘user’ processing available at:
» http://step.esa.int/main/third-party-plugins-2/sen2cor/

* Monthly Sentinel-2 L2A Data Quality Report available at:

> https://sentinels.copernicus.eu/documents/247904/685211/SentineI-2-L2A-Data-QuaIity-Report/
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- adjacency corr.
Level-1C Optiona| - BRDF correction European Union
'.."'-, 77 L3 Re ; g R S

Sen2COI’ processing Cha|n - terrain correction @esa

LeveI 2A

Cirrus

TOA to BOA

Correction conversion

Scene Classification AOT Retrieval Water Vapour
(11 cIasses) (20m) (20m) Retrieval (20m)

« AOT, WV maps
20m (60m):

*«9 (11) bands

b~ S % » Ol « SCL, AOT, WV
series of threshold DDV-algorithm Atmospherlc - cloud probability
tests on L1C Fall-back: Pre-corrected - snow probability
spectral bands, VIS fixed Differential

Radiative Transfer band ratios and Absorption

LUT (libRadtran) indices Algorithm (APDA)
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core-product versus user-generated -product

« http://step.esa.int/main/snap-supported-plugins/sen2cor/sen2cor_v2-8/

esa

European Union

Difference Core products ‘user-generated -products
Processor version New versions / updates not at the same time
Patches | More frequent With new version release
Radiometry at pixel level
Digital Elevation Model | Planet DEM SRTM resp. user DEM
Copernicus DEM | Copernicus DEM 30m/90m Copernicus DEM 90m
JPEG2000 encoding library | Kakadu OpenJPEG
Product Format HTML Folder | Yes No
Manifest generation Same Set of Items but arranged in different order
by L2A packager by Sen2Cor
Product Quality Metadata Generated by online Quality Check (OLQC) only copied from L1C, no specific L2ZA OLQC
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AOT., and WV comparison

esa

European Union

0.80
- AOT Sen2Cor 2.8 % AOT statistics Sen2Cor2.8 core user
£ 0.60
é X MA (Median Accuracy value) -0.00, 0.00,
£ 0.40 xX MP (Median Precision value) 0.12; 0.124
§ 0.20 f" U (Uncertainty) 0.12, 0.12.
) 0.00 L SRR R | WV Sen2Cor 2.8 ,, WYV statistics Sen2Cor2.8 core user
| ¢ -
000 0.20 0. ’ X MA (Median Accuracy value) [cm] -0.12; -0.12,
ESAcore| s f" MP (Median Precision value) [cm] 0.15, 0.15,
3 & U (Uncertainty) [cm] 0.19, 0.19,
_: 2.00 igg
1.00 X
| ﬁ*ﬁ = not exactly the same numbers
000 < = differences between core-product and ‘user’-product
0.00 1.00 2.00 3.00 4.00 . -
ESA core product not significant
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Surface Reflectance comparison: Example Payerne
(Switzerland) @ esa

S2A 20200504 SRTM — Planet DEM 90
Granule: T32TLS

Elevation [365;4449] m ; variation 4084 m f_::_:

- -40m Om

Payerne (T32TLS)

55 20 45 4o 5 6 5 1 15 2
(SRTM - Planet) [m]
Mean difference: (2 £16)m

Min: -439m Max: +409 m



Surface Reflectance comparison: Example Payerne

(all bands at 20m spatial resolution)

B01 with SRTM-DEM (T32TLS)

B03 with SRTM-DEM (T32TLS)

(Switzerland)

B04 with SRTM-DEM (T32TLS)

* X %
* *
* *
* »

* 4 Kk

B08 with SRTM-DEM (T32TLS)
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CONCLUSION

ESA-L2A core product gives results equivalent to
‘user-generated’ product

If processed with same configuration and auxiliary data.

Always?

» There are publications in the literature reporting significant larger differences!!!

* Y& k <
+-15-17 March 2021 |Virtual Event -~ &



. . « 52-PDGS-MPC-L2A-SRN-V2.8.pdf
Sen2Cor version history . sentinel-2-L2A-Data-Quality-Report.pdf

« Scene classification using European Union

ESA CCI Data package - Merge with evolutions

. : of core production
o 1 AOT est t . : :
mproved AOT estimation + Option to disable terrain

- Updated LUT for S2A spectral response v3.0 correction using a DEM
. Nov. 2017 March 2018 May 2019
Sen2Co> Sen2 Seh2Cor > Sen2Cor >
20 2.5.0 5.5 2.8.0

‘user generated’ production (publi sions)

),
> ESA core production for Europe » Global since 14. Dec. 2018 >
Sen2Co> Sen2Cor > Sen2Cor >>§en2Co Sen2Cor > Sen2Cor > Sen2Cor
. 2.4.0 2.5.0°7 2.6.1 ... 2‘.@.3 .6.6 2.7.X 2.8.0

Nov. 2017 Feb. 2018 24. April 2018 8. Oct. 2018

2019
« Improved AOT « Desighed + Updated LUT -« Scene classification using « Topographic correction
estimation for PDGS for S2A spectral ESA CCI Data package under clouds disabled
processing response v3.0 . Blue path radiance - PDGS optimizations

« RAM Optimization rescaling -> OFF
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When rely on ‘user processing ?

o Need of homogeneous time series

o Need of Non-default configuration (example of ‘Adjacency range’ [adjr]
(relative to measured SR reference)

g over water RMSD

E 0.005 —e— SR reference 1 km 0.0009 0.905

% 0.004 A\ --x--adjr 1000

E ; ] ";1/. \\\\ - % adjr 2000 2 km 0.005 0.973

T 4 N .

5 oom i +—adjr 4000 4 km 0.005 0.974

= - N

% 0.002 ¥ \;ﬁ\ Py 10 km 0.007 0.967

: \\‘X" * ""-1(.--_

£ 0.001 3

E 4 RS oA -

£ 0.000 ' 1 ' 1 ' 1 ' 1 ——

400 500 600 700 800 900
Wavelength [nm] 1 km 0.010
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4 km 0.010
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(configure in L2A_GIPP.xml)

Surface irradiance reflectance
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Recommendations

esa

European Union

o ESA-L2A core product is equivalent to ‘user-generated’ product
» core product is based on default configuration

» ‘user-generated’ product gives opportunity to process with non-default configuration

» Rely on ‘user-generated’ product if no sufficient homogenous time series is available in ESA archive
for the time range you need.
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Thanks you for your attention !

esa

Comparison of the Copernicus Sentinel-2 L2A Core Product distributed by ESA
and the Sen2Cor Toolbox ‘user-generated’ product

European Union
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