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Ocean & Atmosphere

Water Surface Directional Reflectance
* Algal Pigment Concentration
* Total Suspended Matter Concentration
* Diffused Attenuation Coefficient
* Coloured Dissolved Matter Absorption
* Photosynthetically Achve Radiation
* Aerosol Load over Water
* Integrated Water Vapour

- Full Resolution -
- Reduced Resolution -

Land & Atmosphere
Global Vegetation index
* FAPAR in Plan Canopy
* Terrestrial Chiorophyll index
* Integrated Water Vapour
- Full Resolution -

- Reduced Resolution -

TOA Radiances ortho-

geolocated and resampled
- Full Resolution -

- Reduced Resolution -

Synergy Product
b * Lond Surfoce Reflectances
* Aerosol Load over Land

VGT-P like Product

* Combined VGT-like TOA Reflectances

VGT-S like Product

* Surface Reflectances
. <+ NDWVI

- 1 day synthesis -

- 10 days synthesis -

VGT GRID

«+ Sea Surface Temperature

*  Land Surface Temperature

Brightness Temperatures and

== TOA Radiances ortho-
geolocated and resampled

.

Marine

1/20Hz Ku/C band waveforms

and parameters
Surface Backscotter
Sea Surface Height
Significant Wave Height
Ocean Depth
Tides Height
Sea Ice Concentration
Sea Ice Freeboard
Sea Surface Wind Speed
Rain Rate

Land

1/20Hz Ku/C band waveforms
and parameters
Surface Bockscatter
Surface Height
iimeter Range
Snow Density
Snow Depth
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Context within OPT-MPC
Consistency with SPOT/Vegetation and PROBA-V archives?

» Direct comparison with PROBA-V C2 (but no overlap!) - operational quality monitoring
» Indirect comparison with climatology of SPOT-VGT C3 / PROBA-V C2

» Indirect comparison using a reference time series

Verification of SYN VGT processor updates
» After processing baseline updates

« Formulation of recommendations for improvements

| 98 199100 ]01]02]03]04]05]06]07 08109110 11]12[13]14]15]16]17[18]19120121]22]23[24 /25 262728/

SPOT-VEGETATION 1 SpPOT-VEGETATION 2 PROBA-V C1

[ProBA-VC2 DI

S3 SYN VGT [s3A

SgB

PB updates oct 2018, Jan-Feb 2019, Jan
2020, Jun 2021, Aug 2022

PDGS update june 2020 3
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Operational quality monitoring
PITA git repository -'{\5';@-

S3 SYN VGT V10 -

Continental tiles (*.SEN3) pgghon' OUtpUt ( |
*.png or *.txt

- Check file sizes

- Profile plots over LANDVAL sites

- Scatterplots overall/per time step/per

site
Pandas dataframes

with pairwise - TS statistics
LANDVAL sites (*.csv) observations

start/end date TS1 (+ dashboard)
start/end date TS2 4
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PROBA-V C2 S10
10°x10° tiles (*. TIFF)



https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-3-olci/data-quality-reports
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Europo's eyes on Eart

S3 SYN VGT product
Automated query of NTC S3 SYN VGT products on ColHub and SciHub API Tmh

SY 2 VGI [1|2|3|4|s|6|7]|8]|9|10]12|12|13]14]15|16]17|18|19|20|21|22|23|24 |25 |26|27|28|29|30|31 SY 2 V10 | oo | 11 | nn
2020 |1l 2020 [ul
Aug Aug
Sep Sep
Oct Oct
Nov Nov
Dec Dec
2021 Jan 2021 Jan
Feb Feb
Mar | Mar
Apr Apr

May | May

Jun Juln -

Au
Aug S -
€p
Sep Oct
Oct Nov
Nov
Dec
Dec 2022 [lan
2022 |lan Feb
Feb
Mar
Mar | Apr
Apr OK May fo]'¢
May | Empty products June Incorrect product date
Jun Products missing Jun Products missing
Jul No products available Jul No products available
Aug Reprocessed Aug
Sep Restored using MPC FTP Sep l:l Restored using MPC FTP 5
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' Metrics for statistical intercomparison

Accuracy (A) = average bias
1 — —
A= -3, (X -Y)=X-Y

Precision (P) = repeatability, or standard deviation of the bias

n—1

n
1
P = Z(Xi — Y, —4)?
i=1

Uncertainty (U) = root mean squared difference

n
1
U = RMSD = —Z(Xi — Y))?
n
=1
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Latest data quality report
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Apples and oranges?

¢4 TERNG
tm’  @TERN_Aus
20200701-20220601 (S3) Busy period ahead to make site safe & restore data
LANDVAL site 14 EBF (148.152°E, -35.656°N) vs. 20180701-20200601 (PV) stream, but we're ready! Fires at TERN
D monitoring sites are devastating but new #fire &
—+— S3ASY 2 V10 . . . e 11044
T #ecology #science is reason to remain positive! '"19¢%
238 5Y. 2 V20 recovery report from our Tassie SuperSite here:
0.8 —+— PROBA-V S10-TOC X ’
tern.org.au/Newsletter-201... #NCRISimpact
A N + aWilI Woodgate @w_woodgate - Jan 9, 2020
0.6 * ’ First post-fire on-ground photos from Tumbarumba SuperSite show the tower
4 N upright and canopy mainly intact. The understory fire will have caused damage to
s Ao+ PP A N ground-based infrastructure, and it may take some weeks before it's safe to
(@] A ¥ v v N enter. Photo credit: NSW FC @CSIRO @TERN_Aus
< 0.4 A A7
/
0.2 1
0.0 1
X\ o~ o o NS o w® o
date

12:568 AM - Jan 10, 2020 - Twitter Web App
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NDVI

NDVI

NDVI

o LANDVAL site 156 NLF (58.683°E, 59.652°N)

20200701-20220601 (S3)
vs. 20180701-20200601 (PV)

o LANDVAL site 3 SHR (-102.32°E, 21.7°N)

20200701-20220601 (S3)
vs. 20180701-20200601 (PV)

o LANDVAL site 190 CRO (105.679°E, 10.722°N)

20200701-20220601 (S3)
vs. 20180701-20200601 (PV)
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Sources of inconsistencies

» Differences in relative spectral response

» Differences in absolute calibration

« Differences in illumination and viewing angles
« Atmospheric correction

* Cloud, cloud shadow, snow screening
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Effect of adopting PROBA-V SRFs (vs. SPOT/VGT1) |
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Global subsample (every 1° x 1°), S3A VGP 20220314. Only observations with good radiometric quality over clear land pixels
are considered.
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*‘ Relative differences in absolute radiometric calibration

BLUE RED NIR SWIR
>3A PROBA-V
S3A S3A Fo%
- |1 | 1% VGT
S3B S3B S3B I
1% :”1% vT"’l%
PROBAV PROBA-V PROBA-V ~10 %
[ ~1% "
~4 %
ver VGT
vel S3A-S3B
S. Sterckx, Adapted from PROBA-V QWG#11 June 2020 14
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Effect of applying radiometric calibration adjustments
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Differences in illumination and viewing angles

Overpass time (hh:mm)
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Differences in illumination

Viewing o
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and viewing angles
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leferences in atmospherlc CorreCtlon SLSTRL OLCI L
SYN VGT /(l’ch‘-nmls)/ /tls-:h—umelr,)/

 |terative inversion process for retrieval of atmospheric

parameters and Surface refleCtanceS /31”‘-[1'“:}1'\"‘{]:” / /\*‘[cr}_led Ln\ / /?{I;Elaﬁu::;}nm 7, /
{30 channels) Aerosol model: M,

* Only one aerosol model (continental)

Iterative
inversion

VS.

Atmos correct using LUT:

Filros My, ©, O3 HO, Hyg 6 By gp A
== Rgupel B B o A

Test [it with surface model:

PROBA-V Collection 2
« SMAC
« MERRA-2 input parameters

Optimise 7, and M, 1o
minimise Eyon

an
T Evon = E Wi (R, e = Rison )

]

A

» Aerosol model based on AOT input

Output: merged Ry pe, T,
and aerosol model M, &
uncertainty in these 18
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Conclusions

« Large improvements in SYN VGT, leading to better consistency with the PROBA-V archive, but some quality
ISsues remain open

« Adaptation of SRFs OK; Adaptation of radiometric calibration adjustment needs further analyses

« Continuous and consistent +25 years [SPOT VGT — PROBA-V — SYN VGT] archive requires SYN VGT
reprocessing action

« Future validation activities in OPT-MPC
« Continue improving OQM, automated runs, feed QM dashboard
 Indirect comparison SYN VGT vs. PROBA-V C2 climatology
 Indirect comparison using an external reference time series
 Release SYN VGT products on Terrascope

« User documentation (consistency, limitations)
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