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NEW	PAPERS
THEORETICAL	BACKGROUND



• Benefici	multipli	forniti	dagli	ecosistemi	all’uomo	
(Millennium	Ecosystem Assessment,	2005)

• Fornitura	(approvvigionamento):	forniscono	i	beni	veri	e	
propri,	quali	cibo,	acqua,	legname,	fibre,	combustibile	e	
altre	materie	prime.

• Regolazione:	regolano	il	clima,	la	qualità	dell’aria	e	le	acque,	
la	formazione	del	suolo,	l’impollinazione,	l’assimilazione	dei	
rifiuti,	e	mitigano	i	rischi	naturali	quali	erosione,	infestanti	
ecc.

• Culturali:	includono	benefici	non	materiali	quali	l’identità	
culturale,	l’arricchimento	spirituale	e	intellettuale	e	i	valori	
estetici	e	ricreativi.

• Supporto:	comprendono	la	creazione	di	habitat	e	la	
conservazione	della	biodiversità	genetica.

ECOSYSTEM	SERVICES





Relazione tra grado di	
impermeabilizzazione del	
suolo e	temperature	
medie al	suolo nella città
di	Budapest,	Ungheria
(08/2005)

Source:	Land	use	— SOER	2010	thematic	assessment

ECOSYSTEM	SERVICES





• Una	rete	di	aree	naturali	e	semi-naturali	
pianificata	a	livello	strategico	con	altri	
elementi	ambientali,	progettata	e	gestita	in	
maniera	da	fornire	un	ampio	spettro	di	servizi	
ecosistemici (Commissione	Europea,	2010).

• Spazi	aperti	multi-funzionali,	tra	cui	i	parchi,	
giardini,	boschi,	corridoi	verdi,	corsi	d'acqua,	
alberature	stradali	e	spazi	rurali,	ecc.	

GREEN	INFRASTRUCTURE



¨ Nature-based	solutions	are	understood	
as	living	solutions	inspired	by,	
continuously	supported	by	and	using	
nature,	which	are	designed	to	address	
various	societal	challenges	in	a	resource	
efficient	and	adaptable	manner	and	to	
provide	simultaneously	economic,	social	
and	environmental	benefits

Source:	EU-DG	Research	and	Innovation,	2015
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MILANO,	ITALY
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Stand	volume	and	biomass







Modeling	LiDAR	point-cloud



Modeling	LiDAR	point-cloud



Awarded	by	Hexagon	Geospatial	(2017)	

http://blog.hexagongeospatial.com/2017-hxgn-live-edu-contest/



Awarded	by	Hexagon	Geospatial	(14/06/2017)	

http://blog.hexagongeospatial.com/2017-hxgn-live-edu-contest/







BARI,	ITALY





MAIN	HYPOTHESIS	

REMOTE	SENSING	
(Satellite	+	LiDAR)

SOCIAL	DATA																
(ESS	perception)	

ESS	=	f(RS)	
(Biophysical and	Social	Nexus)



SATELLITE
• Sensor:WorldView-2
• Date:	09/06/2014
• Bundle	(panchromatic +	multispectral 8	bands)	
• Spectral resolution:	0.5	m	panchromatic,		

2	m	multispectral
• Study area:	Bari	(274	kmq)

LiDAR (point-cloud)
• Sensor: RIEGL	LMS-Q680i
• Date:	10-14/05/2014	
• Point	density:	5	points/m2
• N°:	23	strips
• Flight:	3000	ft
• Scan mode:	line
• Study area:	Bari	(274	kmq)



Laser	Imaging	Detection	and	Ranging	(LiDAR)



GREEN	SPACES	IN	BARI



WorldView-2



WorldView-2
NDVI	(Normalized	Difference	
Vegetation	Index)



LiDAR	point-cloud
CHM	(Canopy	Height	Model)











LiDAR	
CHM



WorldView-2
NDVI	







M	=	3	x	3
N	 =	LOCAL	NEIGHBORHOOD



URBAN	GREEN	SPACE:	CODE	PDG



CHM
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URBAN	GREEN	SPACE:	CODE	PDG

BHM



URBAN	GREEN	SPACE:	CODE	PDG

NDVI



Normalized	Difference	Green	and	Building	volumes	(NDGB)

- 1 =	“no	trees”				+1 =	“no	buildings”



URBAN	GREEN	SPACE:	CODE	PDG

NDGB
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GREEN	SURGE	(European	project)

• GREEN INFRASTRUCTURE	AND	URBAN	BIODIVERSITY	
FOR	SUSTAINABLE	URBAN	DEVELOPMENT	AND	THE	
GREEN	ECONOMY	(FP7-ENV-2013-two-stage)

• 48	months	(10/2013	– 10/2017)	(budget	~	7.2M€	)

• 24	partners		11	nazioni:	Denmark,	Finland,	Germany,	
Netherland,	Sweden,	UK,	Italy,	Hungary,	Poland		
Portugal,	Slovenia

• 5	Urban	Learning	Lab	(ULL):	BARI,	BERLIN,	EDINBURGH,	
MALMÖ,	LUBIANA	
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