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Sentinel-3 SYN Level 2 VGT-like products
Providing continuity to the SPOT/VEGETATION missions based on Sentinel-3 OLCI+SLSTR
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▪ VGP : Top-of-Atmosphere reflectance for BLUE, RED, NIR, SWIR

▪ VG1: 1-day synthesis of surface reflectance and NDVI

▪ V10: 10-day synthesis of surface reflectance and NDVI

Henocq et al. 2018, 10.1109/IGARSS.2018.8517420 

https://doi.org/10.1109/IGARSS.2018.8517420
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Quality Assessment of Sentinel-3 SYN VGT products

▪ Consistency with SPOT/Vegetation and Proba-V archives?

▪ Verification of SYN VGT processor updates

▪ Indication of possible product improvements

OPT-MPC
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PB updates Oct 2018, Sep 2019, May 2020, Jun 2021, 
 Aug/Sep 2022, Jul 2023, Oct 2024

PDGS update Jun 2020
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Sentinel-3 SYN VGT – Processor updates

▪ Sep 2019: Correction in product gridding

▪ Jun 2020: Alignment of the temporal compositing scheme (S1 and S10)

▪ Jun 2021: Correction in definition of VG1 and V10 NDVI (TOC vs TOA)

▪ Aug/Sep 2022: Improved handling of saturated values

▪ Jul 2023: Correction in spectral band mapping, SLSTR calibration factors, OLCI-A calibration adjustment

Most important PB updates in SYN VGT time series
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First products released

Correction in product gridding

Alignment of the temporal compositing scheme

Correction in VG1 and V10 NDVI definition

Improved handling of saturated values

Correction in spectral band mapping and calibration adjustments ...

Selected 12-month periods for consistency evaluation Period 1 Period 2 Period 3

20242018 2019 2020 2021 2022 2023

Toté et al. 2024, 10.3390/rs16203822 

https://doi.org/10.3390/rs16203822


Visual checks
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Products available on CDSE browser
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Products availability on Terrascope

▪ Automated query & download of NTC S3 SYN VGT products 
from Copernicus Data Space Ecosystem

▪ SYN VGT products on Terrascope

• User documentation (consistency, limitations)

• Conversion to COG

• VG1 and V10 on http://viewer.terrascope.be/ 

▪ Issues with Sentinel-3B SYN VGT products 
since Jan/2025 (missing/incomplete/
duplicate/erroneous) – Resolved since Q4/2025

Belgian Earth Observation Data Space

https://dataspace.copernicus.eu/
http://viewer.terrascope.be/


S3A SY_2_VG1   22/03/2026



S3A SY_2_V10   11/03/2026



TOC False colour composite

cloud

uncertain
S3A_SY_2_VG1____20251201T000000_202512

01T235959_20251203T201223_AFRICA_______

_____PS1_O_NT_002.SEN3

Underdetection of clouds

No cloud shadow detection

Underdetection of clouds

No cloud shadow detection



AOD TOC BLUE TOC False colour composite

Artefacts induced by the 

atmospheric correction

Artefacts induced by the 

atmospheric correction

S3A_SY_2_VG1____20251201T000000_202512

01T235959_20251203T201223_AFRICA_______

_____PS1_O_NT_002.SEN3

cloud

uncertain

saturated AOD (AOD > 1.016) 



AOD TOC BLUE TOC False colour composite

Artefacts induced by the 

atmospheric correction

Artefacts induced by the 

atmospheric correction

S3B_SY_2_VG1____20251201T000000_202512

01T235959_20251203T092852_WEST_ASIA___

______ESA_O_NT_002.SEN3

cloud

uncertain

saturated AOD (AOD > 1.016) 

‘Uncertain’ flag discards 

many useful observations

‘Uncertain’ flag discards 

many useful observations



Product completeness, statistical consistency, temporal consistency

Operational Quality 
Monitoring
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Operational quality monitoring

LANDVAL V2 sites 

S3 SYN VGT V10
Continental tiles (*.SEN3)

PROBA-V C2 S10
10°x10° tiles (*.TIFF)

Parameters (*.json)

OQM workflow
Data extraction, statistics and plots

PITA git repository

Output (*.png or *.txt)

- Check file sizes
- Check flag occurrences
- Profile plots over LANDVAL sites
- Scatterplots overall/per time step/per 

site
- TS statistics
- Percentiles over biomes

dataframes with 
pairwise observations

dashboard
Data Quality Reports

start/end date TS1
start/end date TS2

LTS
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[Apr/2022 – Nov/23]
7-days default product retention policy on S3A production service
→ S3A V10 products based on 7-days time window (instead of 10)

[Jan/2025 – Nov/25]
Missing or incomplete, products in S3B

Cloud

Snow

Water

Unfilled

Uncertain

[Apr/2022 – Nov/23]
7-days default product 
retention policy on S3A 
production service
→ S3A V10 products based 
on 7-days time window 
(instead of 10)

[Jan/2025 – Nov/25]
Missing or incomplete, 
products in S3B

SY_V10
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Statistical consistency with PROBA-V

▪ SYN VGT July/2020 – Dec/2025 vs. PROBA-V C2 Long Term Statistics (LTS) 2014–2018

▪ 2000 LANDVAL v2 sites [Martínez-Sánchez, 2024]

▪ Pairwise intercomparison, with good quality in both datasets

• S3A_SY_V10 <> PV_S10 LTS

• S3B_SY_V10 <> PV_S10 LTS

• S3A_SY_V10 <> S3B_SY_V10

Methodology
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Statistical consistency with PROBA-V

▪ Accuracy (A) = average bias
 𝐴 =

1

𝑛
σ𝑖=1
𝑛 (𝑋𝑖 − 𝑌𝑖) = ത𝑋 − ത𝑌

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

𝑃 =
1

𝑛 − 1
෍

𝑖=1

𝑛

(𝑋𝑖 − 𝑌𝑖 − 𝐴)2

▪ Uncertainty (U) = root mean squared difference 

𝑈 = 𝑅𝑀𝑆𝐷 =
1

𝑛
෍

𝑖=1

𝑛

(𝑋𝑖 − 𝑌𝑖)2

Metrics
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S3A

S3B

Pairwise comparison over LANDVAL2 sites (good quality pixels only). S-3 SYN V10 [Jul 2020 – Jun 2023] vs. Proba-V S10 TOC LTS [2014-2018] 

July 2020 – June 2023 SY_V10 vs PROBA-V S10
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Pairwise comparison over LANDVAL2 sites (good quality pixels only). S-3 SYN V10 [Aug 2023 – Dec 2024] vs. Proba-V S10 TOC LTS [2014-2018] 

August 2023 – December 2025 (after SRF correction + bug fix + calibration adjustment) SY_V10 vs PROBA-V S10

S3A

S3B



July 2020 – June 2023 (N ≈ 125 103)

August 2023 – December 2025 (after SRF correction + bug fix + calibration adjustment) (N ≈ 61 103)

SY_V10 S3A vs S3B
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SY_V10 vs PROBA-V S10
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Pairwise comparison over LANDVAL2 sites (good quality pixels only). S-3 SYN V10 vs. Proba-V S10 TOC LTS [2014-2018] 

Jun 2020 – May 2021 Aug 2021 – Jul 2022 Aug 2023 – Jul 2024

SY_V10 vs PROBA-V S10
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Combined VGT-PV-S3 NDVI series vs external dataset

MetOp/AVHRR vs. combined series VGT2 [2009-2013] – Proba-V [2014-Jun/2020] – S3 SYN VGT [Jul/2020-Dec/2025]



Conclusions
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Conclusions

▪ Large improvements in SYN VGT, leading to better consistency with the PROBA-V (and SPOT/VGT) 
archive(s), but some quality issues remain open

• Omission of clouds, no cloud shadow detection

• AOD overestimation and related artefacts in surface reflectance

▪ Ongoing project “Global improvement of the SYN branches” – Quality assessment of SYN VGT

• after inclusion of cloud shadow

• after SYN AOD merge

▪ Important issues with reduced product completeness and erroneous products for S3B SYN VGT 
products since Jan/2025, seem to have been resolved

▪ Continuous and consistent +25 years [SPOT VGT – PROBA-V – SYN VGT] archive requires SYN VGT 
archive reprocessing

and next steps
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Thank You
Carolien Toté
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