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Climate	Change	 Pollu3on	 Land	Cover	Change	 Biodiversity	Response	

Loss	of	Ecosystem	Services:		
a	major	issue	of	the	Anthropocene		

	

Loss	of	ES:	a	problem	at	conCnental	scale	with	local	
modulaCon	and	mulCple	drivers	



Need	for	high-res	monitoring	and	modelling	
of	ecosystem	processes	(supporCng	services)	

that	underpin	Ecosystem	Services	
	

Algal	bloom	in	the	Bal3c	Sea	
ESA,	Sen3nel-2	image	–	10	m	resolu3on	
hNp://www.esa.int/spaceinimages/Images/
2015/09/Eye_of_an_algal_storm	
	

Ecosystem	monitoring	–	LTER	
Lake	Leynir,	Gran	Paradiso	Na3onal	Park	

2747	m	a.m.s.l.	
	



	

What	are	we	doing	and	key	outputs:	
	

•	Focus	on	ecosystem	func&ons/processes		
that	support	specific	ecosystem	services	

•	Make	best	use	of	EO	data	(satellite	and	in	situ)	
•	Build	data	products	and	make	them	widely	available	

•	Build	models	capable	of	including	EO	data	
•	Assess	the	current	state	and	es&mate	the	future		

evolu&on	of	ecosystems	(processes/func&ons/services)	
•	Define	policy	op&ons	and	the	requirements		

of	future	protected	areas	
	•	Develop	capacity	building	strategies	

•	Make	all	results	available	to	the	community,		
contribu&ng	to	GEO	and	GEOSS	(Virtual	Laboratory)	

	



What	is	an	ecosystem?	



Bio&c	components:	the	trophic	web	



Biodiversity	is	at	the	core	of	the	bio3c	
components	of	ecosystems		



from	D.	deB.	Richter	and	S.	A.	Billings,		
New	Phytologist,	2015			

Ecosystems	are	complex	adap&ve	systems	



Circula&on-ecosystem	interac&ons	

Biogeodynamical	processes		
and	biogeochemical	cycles,	

fluxes	and	efficiencies	

the	Earth’s		
Cri&cal	Zone	

A	focus	on		
geosphere-biosphere	interac&ons	



Cross-scale	interac&on	and	scale	mismatch	

Rietkerk	et	al.	Ecological	Complexity	2011			



Ecosystem	engineers,	niche	construc&on,	
complex	adap&ve	landscapes	and		
global	biogeochemical	cycles	

Two-way	feedbacks	between	
ecosystems	and	environment		



	
Crucial	role	of	Protected	Areas:	

	
Areas	of	natural	ecosystems	in	a	matrix	of	

heavily	anthropically	modified	environments	
		

Providers	of	ES	that	are	specific	of		
weakly	anthropized	/	natural	environments	

	
Treasure	chests	of	biodiversity	

	
Source	/	refuge	areas		

for	the	surrounding	environments	
	

Areas	with	large	amounts	of	quanCtaCve	data	
(eg,	Long-Term	Ecological	Research	sites)	

	
	
	



Loca&on	and	protec&on	status	of	the	PAs	in	
ECOPOTENTIAL	and	European	biogeographic	regions	



ECOPOTENTIAL:	The	storylines	
(as	an	ITERATIVE	process!)	

Focus	on	a	given	Protected	Area	and	iden&fy	the	main	ESs	of	interest	

Always:	verify	whether	EO	(remote	sensing	and	in-situ)	data		
are	available	to	es&mate	the	indicators	

Iden&fy	indicators	for	the	state	of	the	ecosystem	and	of	
ecosystem	processes	(DPSIR	SoE)		

Iden&fy	main	ecosystem	func&ons/processes	that	are	relevant	for	the	ESs	

Iden&fy	indicators	for	the	most	important	(abio&c	and	bio&c)	
control	factors	on	the	ecosystem		

Iden&fy	indicators	(either	from	literature	review	or	novel)	that	can	describe	the	
main	(human-induced)	pressures	(DPSIR	Pressures)		

Iden&fy	indicators	of	the	impacts	on	ecosystem	structure,		
func&ons	and	services	(DPSIR	Impacts)		

Describe	societal	and	management	responses	(DPSIR	Responses)	
and	develop	conserva&on	and	management	policy	op&ons		

Iden&fy	the	most	cri&cal	Ecosystem	Processes	



Example:	mountain	grasslands	as	
a	support	system	for	wild	and	domesCcated	ungulates	

Water	and	carbon	fluxes	through	eddy	covariance	
Soil	moisture	and	carbon	content	
In-situ	vegeta&on	monitoring	

Remote	sensing	of	vegeta&on,	NDVI,	snow	cover	
Popula&on	dynamics	and	vegeta&on	modelling	

Long-term	census	of	
ibex	and	chamois	



	
	

Conceptual	threads:	
	

Propaga&on	and	es&mate	of	uncertain&es		
in	future	ecosystem	projec&ons	

	
Role	of	changing	extremes	and	intermi`ency	

compared	with	changing	means	
	

Ecosystem	Services	and	their	conceptual	role		
in	conserva&on	and	management.		

Benefits	and	dangers	of	the	ES	approach	
	

How	are	(current	and	future)	PAs	iden&fied	and	selected?	
	

A	grasp	on	Essen&al	Variables:		
essen&al	for	what	ques&ons?	How	many	do	we	need?	
Is	it	useful	to	define	Essen&al	Ecosystem	Variables?	

(the	example	of	rainfall)	
	



www.to.isac.cnr.it/aosta	www.ecopoten&al-project.eu	



www.ecopoten&al-project.eu	

Thanks	for	your	aTenCon	


