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A Land Climate Data Record
Multi instrument/Multi sensor Science Quality Data Records used to 
quantify trends and changes 

Emphasis on data consistency – characterization  
rather than degrading/smoothing the data 
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https://ltdr.modaps.eosdis.nasa.gov
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Land Climate Data Record (Approach)
 Needs to address geolocation,calibration, atmospheric/BRDF correction issues
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Atmospheric correction (AC)

• Estimate of the surface spectral reflectance, 
as would have been measured at ground 
level if there were no atmospheric 
scattering or absorption

• Generic approach for AC for multiple 
sensors

• AC products for EO sensors:
• MODIS (Terra, Aqua) 

• Products: MOD09, MYD09

• VIIRS (S-NPP)
• Products: VNP09

• OLI (Landsat-8) and MSI (Sentinel-2)
• LaSRC algorithm/product

• Harmonization Landsat / Sentinel 2 (HLS) 
project

• USGS’ on demand SR product for OLI

A true color composite of MODIS/Aqua (top) and VIIRS/S-NPP 
(bottom) images acquired on July, 1, 2017

A true color composite of Landsat-8 image without AC (left) and 
with AC (right). Image is acquired on October, 14, 2013(Vermote et al., 2016, RSE)



Home page: http://modis-sr.ltdri.org 

Algorithm reference for L8: Vermote E., Justice C., Claverie M.,  Franch B., (2016) 
“Preliminary analysis of the performance of the Landsat 8/OLI land surface 
reflectance product", Remote Sensing of Environment, 185,46-56.

The MODIS Collection 6 AC algorithm relies on

▪ the use of very accurate (better than 1%) vector radiative  transfer modeling of the 
coupled atmosphere-surface system (6S)

▪ the inversion of key atmospheric parameters

▪Aerosols are processed from Landsat8/Sentinel 2 images

▪Water vapor and ozone from daily MODIS product.

9Th Sentinel-3 Validation Team Meeting 30 March-01 April 2026, ESA-ESRIN, Frascati (Rome), Italy

LaSRC Surface Reflectance is largely based on 
MODIS C6 

http://modis-sr.ltdri.org/
http://modis-sr.ltdri.org/
http://modis-sr.ltdri.org/


Datasets
• MODIS Terra, Aqua, S3 (CMG) over Belmanip sites (422) during 

December 2018.

• Data were corrected for BRDF and normalize to Nadir view sun at 
45deg.
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Automated monthly VIIRS cross comparison (over BELMANIP sites) with MODIS Aqua from 2012. the stability of 

both VIIRS and MODIS Aqua is excellent in both red and NIR as shown (+/- 0.5%).



Scatters plot : Aqua vs Terra Dec 2018
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Scatters plot : S3 SYNERGY SR vs Terra Dec 
2018
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APU: Aqua vs Terra Dec 2018
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Sentinel 3 SYNERGY SR versus Terra (APU) Aug 
2020
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Sentinel 3 6S-SR versus Terra (APU) Aug 2020
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Summary performances for 2020 (Uncertainty)
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Sentinel 3 SR (using ESA synergy AOT) versus Terra (APU) 
Aug 2020 – test for ESA next collection approach
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LaSRC Prototype for S3-OLCI
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OLCI TOA Reflectance (RGB) OLCI LaSRC Surface Reflectance (RGB)



LaSRC Prototype for S3-OLCI
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Comparison over BELMANIP2 sites for August 2020



Sentinel 3 LaSRC-OLCI-SR versus Terra (APU) Aug 2020
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Sentinel 3 MODIS Like 
prototype



Use of the EUMETSAT Level 1C (?D) Synergy Product 
(OLCI+SLSTR)



MODIS Like 7 bands products at 300m (nadir)



Details and “7,2,1” color composite



In house Level 1C Synergy generation executable has been developed
(in collaboration with EUMETSAT)
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MODIS Terra Jan 15 2025
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MODIS Aqua Jan 15 2025
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MODIS Terra Jan 15 2025
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S3-A-B Jan 15 2025



Performances of the MODIS like prototype under evaluation
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Performances of the MODIS like prototype under evaluation for extra bands
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r2 0.955067r2 0.949738
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r2 0.899221

r2 0.972976



CONCLUSIONS

• NASA/GSFC is prototyping a S3 LaSRC based SR product to potentially fill the 
gap from MODIS Terra Decommissioning

• There is clear requirement about SR (APU) to ensure continuity.

• Collocated OLCI and SLSTR is essential (best as possible) to ensure improved 
cloud screening

• Calibration Harmonization is also a strong requirement (better than 1%)

• A complete package of validation routine activities: AERONET based 
evaluation, Inter-instrument consistency (BELMANIP type) and Cloud Mask 
Validation should be developed for S3, VIIRS SR suite
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