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•  Practical	(short)	course	on	ocean	colour	(OC)	remote	sensing	using	
Sentinel	Application	Platform	(SNAP).	

	
•  Lectures:	

•  Unit	1	:	
-  Ocean	colour	data	(sensors	and	data	archives)	
-  Exploring	OC	data	using	SNAP	

•  Unit	2:		
-	Validation	Tools	

•  Unit	3:		
-	Batch	Processing	



SNAP:	Desktop	Basic	Functions	
•  Open	products	and	display	bands	

•  Open	OLCI	Level	2	data	(*.xml	file)	
S3A_OL_2_WRR____20190622T095648_20190622T104112_20190622T124
053_2664_046_122______MAR_O_NR_002.SEN3	

1)  Display	CHL	product	
2)  Apply	existing	masks	
3)  Create	new	masks	

		



SNAP:	Display	CHL	



SNAP:	Apply	existing	masks	
•  View	->	Tool	Windows	->	Mask	Manager	
•  Or		



SNAP:	Apply	existing	masks	
•  Flags	of	OLCI	standard	products	are	automatically	included	as	masks.	
•  All	geometries,	pins	and	imported	vector	data	are	included	as	masks.	
•  Own	masks	can	be	generated:	

•  from	flags,	geometries,	band	math	expression;	
•  by	combination	of	flags.	



SNAP:	Generation	of	new	masks	
•  Masks	defined	by	a	band	maths	expression		
•  Masks	defined	by	a	value	range	
•  Masks	defined	by	a	geometry	such	as	lines	and	polygons	
•  Combination	of	Masks:		

•  Union	
•  Intersection	
•  Differences	(top	down	or		
bottom	up	order)	
•  Complement	of	a	mask			

	



SNAP:	Generation	of	new	masks	
•  Masks	defined	by	a	band	maths	expression		
	 WQSF_lsb.WATER	and	not	WQSF_lsb.OCNN_FAIL	



SNAP:	Generation	of	new	masks	
•  Combination	of	masks	

1)  Create	a	high	CHL	mask	using	range	e.g.	1	<	CHL_NN	<	30	
2)  Select		WQSF_lsb_TIDAL	and	high	CHL	(but	do	not	check	the	boxes)	à		

High	chlorophyll	area	not	in	tidal	area	

tidal	regions	
					(green) 

high	CHL		
(white) 

high	CHL	not	in	
tidal	area																																																																																																

	 



SNAP:	Geometry	
•  Masks	can	be	created	as	geometries.	Geometries	can	be	drawn	on	a	product	view	or	

imported	from	external	files	



SNAP:	Geometry	
1)  Create	a	shapefile.	The	shapefile	is	saved	in	the	folder	Vector	Data	and	as	Masks	
2)  Save	the	geometry	as	shapefile	(.shp)	



SNAP:	Importing	shapefile	
1)  Vector	à	Import	à	ESRI	as	shapefile:	Longhurst	biogeochemical	provinces	

(Longhurst_world_v4_2010.shp,	choose	ok	à	yes)	
-	Select	the	band	before	importing	the	shapefile!	



SNAP:	Importing	shapefile	
1)  Vector	à	Import	à	ESRI	as	shapefile:	Longhurst	biogeochemical	provinces	

(Longhurst_world_v4_2010.shp,	choose	ok	à	yes)	
-  Select	the	band	before	importing	the	shapefile!	
2)	To	display	check	the	Layer	Manager	and	Mask	windows	



SNAP:	Shapefile	as	Regio	of	Interest	(ROI)	
•  Statistics	for	ROIs:	Analysis	à	Statistics	à	check	the	box	“Use	ROI	masks”	



SNAP:	Masks	
•  Mask	

•  Masks	regions	of	raster	dataset.		
•  Masks	can	be	derived	from	an	expression,	a	value	range,	a	geometry	or	from	

combinations	of	different	masks.		
•  Layer	

•  Views	are	composed	of	multiple,	configurable	layers		
•  A	layer	is	used	to	visualise	a	certain	data	source	
•  Vector	data,	raster	data	and	masks	and	represented	by	special	layer	types	

•  Geometry	
•  A	geometric	shape	(point,	line,	polyline	or	polygon).		
•  Geometries	can	be	drawn	on	a	product	view	or	imported	from	external	files.	

•  Region	of	Interest	(ROI)	
•  Statistical	computation	and	Analysis	Tools	can	be	performed	on	ROIs.		
•  Masks	are	always	and	automatically	applicable	ROIs	(à	ROIs	are	a	role	of	

Masks).	

*slide	prepared	by	Ana	Ruescas	from	Brockmann	Consultancy	



SNAP:	Validation	-	Formats	for	data	import	
•  CSV-vector	data:	

•  Tab-separated	(not	only	blanks,	use	Notepad++	(Win))	
•  A	CSV	file	must	have	a	header	line	with	(at	least)	the	following	column	names:	

ü  		Name:	'name'	
ü  		Latitude:	'lat'	or	'latitude'		
ü  		Longitude:	'lon',	'long'	or	'longitude'		
ü  		optional:	Date	and	Time	as	'DateTime‘	(format	yyyy-mm-ddTHH:MM:SS)	
ü  		optional:	column(s)	with	in-situ	values	

•  Can	be	imported	as	points,	lines,	or	polygons	

	

	

	

*slide	prepared	by	Ana	Ruescas	from	Brockmann	Consultancy	



SNAP:	Example	of	an	in-situ	table	

header	line	

*slide	prepared	by	Ana	Ruescas	from	Brockmann	Consultancy	



SNAP:	Import	station	info	
•  Vector	à	Vector	from	CSV		à	select	file	NorthSea.txt		à	ok	à	leave	imported	data	
unchanged	

à 



SNAP:	Layer	editor	
•  View	à	Layer	Editor		à	change	color,	symbol...	



SNAP:	Correlative	Plot	
•  Investigate	how	the	satellite	data	and	in	situ	data	match		
•  Analysis	à	Correlative	Plot	



SNAP:	Correlative	Plot	
•  Investigate	how	the	satellite	data	and	in	situ	data	match	
•  Analysis	à	Correlative	Plot	



SNAP:	Correlative	Plot	-	table	view	



SNAP:	Pin	extraction	tool	
•  Using	the	pins	location,	extract	information	from	the	image	and	export	in	a	.csv	or	

text	file.		
•  For	extraction	of	match-ups	and	time	series	analysis	
•  Usefull	when	working	with	large	in-situ/satellite	datasets	(several	days	of	sampling)	



SNAP:	Pin	extraction	tool	

Add all images here 



SNAP:	Pin	extraction	tool	

Load in situ data 



SNAP:	Pin	extraction	tool	

•  Default:	only	spatial	
match	

•  Optional:	time	
match	in	a	selected	
range	

•  Optional:	
conditional	check	
(e.g.	pixel	should	be	
in	water	=	not	(land	
or	cloud))	



SNAP:	Pin	extraction	tool	
•  Two	output	files:	table	of	extracted	pixels	(all	bands)	and	list of input products 

(product ID) 
	



SNAP:	Pin	manager	
•  View	à	Tool	Windows	à	Pin	Manager	or													or	



SNAP:	Pin	manager	
•  Create	3	pins:	bloom,	open	ocean	and	coastal	water	



SNAP:	Spectrum	view	
•  Optical	à	spectrum	view	



SNAP:	Spectrum	view	
•  Display	reflectance	spectra	of	different	surface	types	using	the	spectrum	view	



End	of	Unit	2	

Thanks	to	Ana	Ruescas	(Brockmann	Consult)	for	originally	developing	material	for		
the	SNAP	course.	Some	of	her	slides	and	ideas	we	could	use	here	too. 


