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OBJECTIVES &

=» Validation of the Radiometry calibration

and temporal monitoring of Sentinel-2/
MSI performance

=» Sensor-to-sensor inter-comparison
(e.g. LANDSAT-8/OLI)

Credit: Copernicus Sentinel data (2015)/ESA,
CCBY-SA3.01GO
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AGENDA @‘:N

1 Overview of the datasets

1 Methods & Tools

[ Results

1 Conclusions

Banks peninsula NZ; as seen by S2A/MSI
Courtesy to J. Jackson (S2MPC)
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OVERVIEW OF THE DATASETS: RADCALNET @‘:N

o~ :
55 4 Committee on . Bahjat Alhammoud ~
\‘g Earth Observation Satellites

Welcome to the Radiometric Calibration Network portal

The portal provides access to all RadCalNet datasets, allowing users to visualize and download data acquired by the four instrumented reference test sites.

® University of Arizona’s site at Railroad Playa, Nevada, USA, X .
* AIR's site at Baotou, China, Text format, defined in:

e the CNES site at La Crau, France, R2-RadCalNetRequirements-DataFormatSpecification_V10.pdf

o the ESA/CNES site in Gobabeb, Namibia, hyperlink download all data
* the new AIR sandy site at Baotou, China.

Last output data
RVUS00_2021_147_v03.04.output

EJ v Q -} - 30 minute intervals

9 am to 3 pm local time
Q - Nadir view only

- 10-nm intervals

(400-2500 nm)

Leafiet | © OpenStreetMap contributors

X
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( More details in Bouvet et al. 2019: https.//doi.org/10.3390/rs11202401)
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OVERVIEW OF THE DATASETS: SENTINEL-2/LANDSATS8 o°

SENTINEL 2

ZUSGS

science for a changing world

Landsat Collection data products are available to
download at no charge from EarthExplorer.

Sentinel-2/MSI: LANDSAT-8/0LI:
L1C: TOA reflectance + Metadata + AUX-data L1TP: TOA reflectance + Metadata
13 bands VNIR/SWIR 150 | o B - Lss 8 bands VNIR/SWIR
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METHODS AND TOOLS
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METHODS AND TOOLS: DIMITRI-TOOLBOX

DIMIT

Database for imagng Mubiapect-a
%00 Resometn |nterc

R I

mects ard Took

USER & GUI

Visualization T ‘
v

OpenSearch
Sensor
Site

Year

4]- '
vw\':.m:ﬂm Intercomparivon POSt-
Settemese I — ’ Processing
Rwal Seremiry | S boead, | View Sapas | 4
W el VI Sl i | - | T00|S
W el || Mo, | b e 100
Q. |
s ol |
T TS T
1

atabase

A

CSV-Archive

Binary
Database

https://dimitri.argans.co.uk/

00001
001

100
bt

. — magehium
ARGANS, 9

001
01001 00100100101
01001 0010010010010

Numerical Optics Ltd

0
0101

0010010
101001001

DIMITRI Ingestion
Read L1 Products

[ Manual Cloud Screening ]
Extract ROI top of
atmosphere reflectances

RadCalNet
Data Archive

Get match ups
(closest date)

'd 3
Temporal Get Viewing
Interpolation Geometries
RadCalnet Spectral Directional
Data < Integration Effec_t \
Processing (30nm) Correction
RadCalNet Sensor TOA
TOA Output Output
Y 7
Sensor/RadCalNet

Comparison Output File

Plot Results

&

SENTINEL 2

ROls:
1x1
km?2

Sensor
Data
Processing

B. Alhammoud| 30t CALCON-TM 2021|315t August| / &




METHODS AND TOOLS: DIMITRI-TOOLBOX

=» Directional-effects Correction
( following Jing et al. 2019)

MSI
Py X Pi A

ay X x + by

C _
PiA

Where X = sin 6, cos 0,

\f

RadCalnet

TOA
. p A
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METHODS AND TOOLS: DIMITRI-TOOLBOX @‘:N

= Example: S2A/MSI over RVUS in

AVG_ratios BEFORE
(Alhammoud et al. 2019 @ IEEE-Xplore) | s - s
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RESULTS WITH CORRECTED DATA
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RESULTS: MSI-A G-

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance
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RESULTS: MSI-B G-

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance
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RESULTS: OLI &

SENTINEL 2
= Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance
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RESULTS: SENTINEL-2A @‘:N

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance

MSI_A RATIO AVERAGES MSI_A RATIO AVERAGES
1'4FTIHH"'IIIIHH""!IIIIII" "HIIIIH""_'_ 1'41_1 | I [ [ | I [ | | [ | [ [ ]
2 ) - 2
2 1.2 — T — 2 1.2 — —
s s
I e R e e o o 1" . I e R S 1
£ o Q £
£ 8 8 8 8 £
‘gl 1.0 o l ¢ 3I 1.0 ‘
s - 1
l—l [ 1 . l—l - .
o o
£ L . £ L .
c C
€ 08 € 0.8
= | H = | ]
0 || I I B | I | ‘ L1 I Ll | 0.6 | ‘ | | I | | ‘ | | | | |
'300 500 600 700 800 900 ' 1600 1800 2000 2200 2400
WAVELENGTH (NM) WAVELENGTH (NM)

GONA, LCFR BSCN

gARGANS B. Alhammoud| 30t CALCON-TM 2021 (315 August| / 15,




RESULTS: SENTINEL-2B @‘:N

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance

MSI_B RATIO AVERAGES MSI_B RATIO AVERAGES
1'4WIHH"'IIIIHH""!IIIIII" FTTTTITTTTTTTTT] 14— I I I T T I I I T [ I [ I

l
|
I
I

!

T
T
|

T
T
|

o
©

Mean rho_TOA_Sat/rho_TOA_InSitu
-
=)
]
HOH—aD
roeg—o——
a0t
H—t@-o—
boto
oo}
o -
Fee-a——
|
Mean rho_TOA_Sat/rho_TOA_InSitu
(=
=)
[
%_{
|

0 L1111l EERRNEEE EERRENE ANEREEE | 0.6 L T I B [
'300 500 600 700 800 900 ' 1600 1800 2000 2200 2400

WAVELENGTH (NM) WAVELENGTH (NM)
GONA, LCFR BSCN

gARGANS B. Alhammoud| 30t CALCON-TM 2021 (31 August| / 16




RESULTS: LANDSAT-8 &

SENTINEL 2

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance
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RESULTS: SENTINEL-2 VS LANDSAT-8 e

SENTINEL 2

=» Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance
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CONCLUSIONS AND FUTURE WORK @“

The analysis of about 750 overpass from RadCalNet over BSCN,
GONA, LCFR and RVUS show:

=» A directional effect is obvious at both sites (LCFR and RVUS)

=» The correction of the directional effect improves the results over the individual
orbits by about 5%

=» The average ratios has been improved by about 1%.
=» Good consistency over the four sites for the three sensors (<5%)

=» Good consistency between Sentinel-2 and LANDSAT-8 (<1.5%)

Next steps:

=» To apply site-BRDF models where available
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