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SENTINEL-2 AND LANDSAT8 RADIOMETRY INTERCOMPARISON 
USING RADCALNET DATASET AND DIMITRI-TOOLBOX  

B. Alhammoud,	C.	MacKenzie-ARGANS;	S.	Clerc-ACRI-ST;	C.	Quang-CS-Group;	B.	Berthelot-	Magellium;
R.	Q.	Iannone-	Rhea-Group;	V.	Boccia-ESRIN;	M.	Bouvet-ESTEC
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â  Validation of the Radiometry calibration 
and temporal monitoring of Sentinel-2/
MSI performance 

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

OBJECTIVES 

Credit:	Copernicus	Sentinel	data	(2015)/ESA,	
CC	BY-SA	3.0	IGO	
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q Overview of the datasets 

q Methods & Tools 

q Results 

q Conclusions 

AGENDA 

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

Text	format,	defined	in:	
	R2-RadCalNetRequirements-DataFormatSpecification_V10.pdf	
	hyperlink	download	all	data	

 
- 30 minute intervals 
 9 am to 3 pm local time 
- Nadir view only 
- 10-nm intervals 
(400-2500 nm) 

( More details in  Bouvet et al. 2019: https://doi.org/10.3390/rs11202401) 
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OVERVIEW OF THE DATASETS: SENTINEL-2/LANDSAT8 

Sentinel-2/MSI:	
L1C:	TOA	reflectance	+	Metadata	+	AUX-data	

13	bands	VNIR/SWIR	

LANDSAT-8/OLI:	
L1TP:	TOA	reflectance	+	Metadata	

8	bands	VNIR/SWIR	
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METHODS AND TOOLS 
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METHODS AND TOOLS: DIMITRI-TOOLBOX 

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

ROIs:		
1	x	1	
km2	
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â  Directional-effects Correction 
( following Jing et al. 2019) 

 

 

METHODS AND TOOLS: DIMITRI-TOOLBOX 

Where	
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R127;	VZA:10.8°;	
VAA:111°		

R027;	VZA:6.7°;	
VAA:299°	
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â  Example: S2A/MSI over RVUS in 
(Alhammoud et al. 2019 @ IEEE-Xplore) 

 

 

METHODS AND TOOLS: DIMITRI-TOOLBOX 
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RESULTS WITH CORRECTED DATA 
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RESULTS: MSI-A 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 

 

N#	 340	 319	

AVG	 0.993	 1.040	

STD	 0.072	 0.064	
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RESULTS: MSI-B 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 

 

N#	 264	 251	

AVG	 0.988	 1.050	

STD	 0.094	 0.068	
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RESULTS: OLI 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 

 

 

N#	 158	 148	

AVG	 0.991	 1.038	

STD	 0.096	 0.082	
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RESULTS: SENTINEL-2A 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 
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RESULTS: SENTINEL-2B 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 
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RESULTS: LANDSAT-8 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 
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RESULTS: SENTINEL-2 VS LANDSAT-8 

â  Ratio of sensor TOA-reflectance to RadCalNet TOA-reflectance 
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The analysis of about 750 overpass from RadCalNet over BSCN, 
GONA, LCFR and RVUS show: 

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

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

â The average ratios has been improved by about 1%.  

â Good consistency over the four sites for the three sensors (<5%) 

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

Next steps: 
â To apply site-BRDF models where available  

CONCLUSIONS AND FUTURE WORK 
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REFERENCES FOR READING 

â For more details: 
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SYSTÈMES CRITIQUES INTELLIGENTS CYBERPROTÉGÉS 

Mission Performance Centre 

Thank you for lestning!  

Thanks	to:	
S2MPC-team	and	DIMITRI-team	for	their	support	

RadCalNet-team	for	providing	the	dataset	
	

balhammoud@argans.co.uk	


