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SENTINEL-3 SATELLITE OLCI & SLSTR SENSORS 
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Ocean and Land Colour Instrument: OLCI 



Ocean and Land Colour Instrument: OLCI 



OLCI product types 



Sea and Land surface temperature radiometer (SLSTR) 



Sea and Land surface temperature radiometer (SLSTR) 

Image	credit:	SLSTR	consor6um	

Backward	inclined	(le.)	and	near	nadir	(right)	views	of	the	scanning	mirror	geometry	



DATA AND PHYSICAL UNITS of SLSTR 



SLSTR	PRODUCT	TYPES	
L0	

L1	

L2	



Sentinel-3 data processing chains 





OVERVIEW OF SENTINEL 3 TOOLBOX IN SNAP 

ESA has developed a common architecture for all Sentinel 
Toolboxes call the Sentinel Application Platform (SNAP) 

–  The	project	is	carried	out	by	Brockmann	Consult,	Array	Systems	
CompuBng	and	C-S	called.	

The SNAP architecture is ideal for Earth Observation 
processing and analysis due the following technological 
innovations: Extensibility, Portability, Modular Rich Client 
Platform, Generic EO Data Abstraction, Tiled Memory 
Management, and a Graph Processing Framework. 

 http://step.esa.int/main/toolboxes/snap/ 
 



Sentinel Toolboxes Consortia 



Heritage and Evolution 



SNAP overview 



Land surface temperature using a split-window algorithm 
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OVERVIEW OF EXERCISE 
1.  OLCI L1 radiance to reflectance 
2.  Collocate OLCI-L1+ OLCI L2 
3.  Emissivity calculation based on NDVI /OGVI thresholds method àusing 

band math (8 steps) 
4.  Water vapour band selection 
5.  Collocate SLSTR (master) / OLCI (slave) àfrom 300 m to 1000 m pixel 
6.  Apply the LST split window algorithm with the band math tool only on valid 

pixels à definition of “valid pixel” using masks and flags of the products 
7.  Validate with simulated in situ data: import of csv file, correlative plots, 

pixel information extraction demo 
8.  Comparison with S3 LST standard product using scatter plots 
9.  Batch processing: how to apply the processing chain to a bunch of 

products 
 



1. RADIANCE TO REFLECTANCE  

Open the scene: 
“subset_0_of_S3A_OL_1_EFR____20170710T093144_20170710T093444_20170
711T134744_0179_019_364_2159_LN1_O_NT_002.dim” 
 
Right click on the product in the Product Explorer and select “Open RGB Image 
Window”. Stretch the histogram for a better visualization in the “Colour 
Manipulation” window. 
 
In the Optical label click on Preprocessing/Radiance-to-Reflectance 
Processor: 
 
 
 



1. RADIANCE TO REFLECTANCE  



2. OLCI L1/L2 COLLOCATION  
Use layer stacking to group the “radrefl” L1 and L2 
OLCI bands in one product with the same spatial 
resolution and geo-location: 
 
Raster/Geometric Operations/Collocation 
 
Master file: 
subset_0_of_S3A_OL_1_EFR____20170710T093144_20
170710T093444_20170711T134744_0179_019_364_215
9_LN1_O_NT_002_radrefl.dim   

  
Slave   file: 
subset_1_of_S3A_OL_2_LFR____20170710T093144_20
170710T093444_20170711T140642_0179_019_364_215
9_LN1_O_NT_002.dim     
 



3. EMISSIVITY FROM VEGETATION INDICES 

Using the collocated product, start calculating the several variables needed for 
the LST algorithm.  
 
Raster/Band Maths 
 
 



Definition of emissivity 

Land	surface	emissivity	retrieval	from	satellite	data	
Li	et	al.,	2013,	IJRS,	hMp://dx.doi.org/
10.1080/01431161.2012.716540	



3. EMISSIVITY FROM VEGETATION INDICES 

 
 





4. WATER VAPOUR BAND SELECTION 

Take the IWV (Integrated Water Vapour) band of OLCI L2 and pass from Kg/
m2 to g/cm2 using Band Maths: IWV/10 



5. SLSTR-OLCI COLLOCATION 

Use layer stacking to group the SLSTR and OLCI 
bands in one product with the same spatial 
resolution (1km) and geo-location: 
 
Raster/Geometric Operations/Collocation 
 
Master file: 
subset_2_of_S3A_SL_1_RBT____20170710T093144_
20170710T093444_20170711T141258_0179_019_364
_2159_LN2_O_NT_002.dim    
Slave file:  
collocate_OLCI_L1REF_L2.dim    
 
 
 



6. THE SPLIT WINDOW ALGORITHM 



6. FLAGS AND MASKS 

- Use the Mask Manager to visualize, change and created new masks from 
flags or bands. 



7. VALIDATION TOOLS: USING IN SITU DATA 

1.  Import file with in situ data: File/Import/Vector Data/Vector from CSV 



7. VALIDATION TOOLS: USING IN SITU DATA 

2. Make correlative plot: Analysis/Correlative plot 



8. COMPARISON WITH OTHER PRODUCTS 

Comparison	of	LST	product	with	LST	standard	product:	
1.  Collocate	products	using	Raster/Geometry Operations/Collocation:	

Master	product:	
subset_1_of_S3A_SL_2_LST____20170710T093144_20170710T093444_20170710T113909_0179_019_364
_2159_SVL_O_NR_002.SEN3 	 	 	 		
Slave	product:	subset_0_of_collocate_SLSRT_OLCI_v3.dim 	 	 			

2.  Mask	study	are	with	geometry	tools:	
Vector/New Vector Data Container 



8. SCATTER PLOT 
of both bands using the mask of the study area 



9. PREPARING FOR BATCH PROCESSING 

Tools/Graph Builder 
 



SEN4LST processor in BEAM-VISAT 



LST processor specifications 



Example of several LST algorithms of the Sen4LST sensor 



TAKE HOME MESSAGE 

-  Overview on Sentinel-3 OLCI and SLSTR sensors, including synergy 
products and applications 

-  Overview of SNAP Sentinel-3 Toolbox 
-  Exercise of Land Surface Temperature Calculation using the Vegetation 

Threshold Method 
-  Training using validation data and tools 
-  Introduction on batch processing 
-  Example of products from the SEN4LST processor in BEAM 
 


