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Background:	the	hyperspectral	eras	

thinking	hyperspectral:	the	“ul7mate”	
op7cal	solu7on	

tes7ng	hyperspectral:	research	on	
op7cally	complex	systems	

exploi7ng	hyperspectral:	the	real	world	
applica7on	challenges	

in	the	’90s	

	2000	-	today	

from	today	on	
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Inland	and	coastal	water		
•  op7cally	shallow,	
•  op7cally	deep	waters	
•  bo<om	
	

Op7cally	complex	systems	

Geolithological/mineral		mapping	
•  narrow	and	subtle	absorp7on	

peaks	
•  	transi7onal	geologic	

forma7ons	
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phytoplankton	pigments	retrieval	

Challenges	....	not	only	spectral	resolu7on	 spectral	features	



Data	Exploita7on	PRISMA	
2	marzo	2017	

low resolu)on pixels may 
s)ll resolve inland lakes, 

but may lose the ability to 
pin point-source pollu)on

Hes$r	et	al.,	2015,	Remote	Sens	Environ	

...	also	the	spa7al	resolu7on	 spectral/spa7al		features	
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Cyanobacteria	concentra7ons	in	Mantua	Lake	(Italy)	

Landsat 7 Overpass Landsat 7 Overpass 

Hypothetical 3-day coverage Median Daily Trend 

All Data 

Hes$r	et	al.,	2015,	Remote	Sens	Environ	

...	and	the	temporal	resolu7on	

7meliness	of	
informa7on	and	
dynamics	

spectral/spa7al/temporal		features	
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Informa+on	to	support	decision	making	

social	benefits	of	EO	

Land	use/cover	(change)	à	natural	resources	
exploita+on	in	a	sustainable	development	

	

Ecosystems	à	Preserve	Services	and	
biodiversity	

	

Agronomy	&	Forestry	à	sustainable	
management	

	

Cryosphere	(Ar+c	and	Alpine	glacier	condi+on)	
à	understanding	climate	change	

	

Lakes	and	coasts	à	fresh	water	and	biodiversity	
preserva+on	

Human	and	environmental	challenges	
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Retrospec7ve	analyses	in	the	recent	years	
(1997-2011)	of	substrate	types	composi7on	in	
Sirmione	

Bresciani	et	al.	2012,	J	Limnol	
Giardino	et	al.	2007,		J	Appl	Remote	Sens	

Inland	waters	 Water	Framework	Direc7ve	
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Hes$r	et	al.,	2015,	Remote	Sens	Environ	

Inland	waters	 Mapping	harmful	algal	blooms	

Bresciani	et	al.	2011,	J	Appl	Remote	Sens	

There	is	an	important	economic	impact		
of	harmuful	algal	blooms	
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07/11/2012	 04/05/2011	 27/08/2012	

Braga	et	al.	2013,	Remote	Sens	LeC	

Coastal	zones	

More	than	a	billion	
people	live	in	low-
lying	coastal	zones	

Mapping	the	effect	of	hydrologic-meteo	events		
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Mapping	floa7ng,	emerging	macrophyte	species	Wetlands		

Wetlands	support	some	of	the	highest	
biodiversity	in	the	world	

Villa	et	al.	2016,	Journal	of		Limnology	

dry	biomass	

frac7onal	cover	
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Natural	resources	monitoring	

Data:		
•   Aerial	surveys	
•   Field	data	(LAI)	

Methods:		
•   Hyperspectral	data	analysis	
•   Classifica7on	tecniques	
•   Empirical	modelling	

Mapping	forest	species	and	biomass	

BoscheJ	et	al.,	2007,	Interna$onal	Journal	of	RS	

BoscheJ	et	al.,	2006,	Annals	of	Geophysics	

LAI	
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Web cam 

Optical Fiber 

spectroradiometer
o 

GPS 

PC 

Data:		
•   In	situ	spectral	and	lab	

measurements	
Method:		
•   Hyperspectral	data	analysis	
•   Iden7fica7on	of	absorpiotn	

features	

Precision	agriculture	 Mapping	plant	nitrogen	content	

Stroppiana	et	al.,	2009,	Field	Crops	Research	

The	Italian	Ministry	for	Agriculture	reports	that	"ad	oggi	circa	l'1%	
della	superficie	agricola	col7vata	in	Italia	vede	l'impiego	di	mezzi	e	
tecnologie	di	agricoltura	di	precisione.	Il	nostro	obieFvo	è	
arrivare	al	10%	entro	il	2021,	con	lo	sviluppo	di	applicazioni	
sempre	più	ada<e	alle	produzioni	agricole	nazionali”*	
	

*h<ps://www.poli7cheagricole.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/10349	
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Conclusions	-	1	

we	are	supposed	to	move	from	experiments	to	
opera7onal	products	and	services	

hyperspectral	remote	sensing	missions	shall	consider	
the	spa7al	and	temporal	dimension	for	addressing	

societal	challenges	and	specific	needs	

we	are	supported	by	knowledge	and	technology	as	a	
star7ng	point	

	novel	research	and	solu7ons	are	s7ll	needed	
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Conclusion	-	2	

Informa7on	flow	in	opera7onal	use	

Added-value	
products	use	
and	access	

Knowledge	

Big	Data	

Pre-processing	
Compression/fusion	

Retrieval		

Access	
Storage/archive	
Compu7ng	(cloud)	

Customiza7on	(user	driven)	
Assimila7on	(models/dss/workflows)	
Distribu7on	(seman7cs)	

Data	from	opera7onal	missions	
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ques7on	7me	


