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What	we	do	in	ECOPOTENTIAL	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
•	Iden&fy	relevant	ecosystem	services	
•	Focus	on	ecosystem	func&ons/processes		
			that	support	these	ecosystem	services	
•	Iden&fy	relevant	Essen&al	Variables		
•	Build	EO	data	products	and	make	them	widely	available	
•	Build	models	capable	of	including	EO	data	
•	Assess	current	condi&ons/trends	and	es&mate	future		
			state	of	ecosystems	(processes/func&ons/services)	
•	Define	policy	op&ons	and	the	requirements	of		
			future		protected	areas	
•	Make	all	results	available	to	the	community,		
			contribu&ng	to	GEO/GEOSS	
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In	ECOPOTENTIAL,		ecosystems	are	seen		
as	complex	adap&ve	systems	characterized	by	

strong	geosphere-biosphere	interac&ons	
across	mul&ple	space	and	&me	scales	

Background	approach	
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Working in partnership with 23 Protected Areas in Europe and beyond
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			LTER	sites	

Co-loca?on	and	joint	use	of	LTER	sites	by	
different	communi?es		



Representa?veness	of	ECOPOTENTIAL	PAs	
Carl	Beierkuhnlein,	Samuel	Hoffmann	&	Antonello	Provenzale		
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Organisa?onal	and	conceptual	example		
for	integra?ng/integrated	approaches		
The	ECOPOTENTIAL	storylines	

•	Focus	on	given	Protected	Area(s)	and	iden&fy	the	main	ESS	of		
			interest	and	the	func&ons/processes	suppor&ng	them	
•	Iden&fy	indicators	for	the	state	of	the	ecosystem	and	of		
			ecosystem	processes	(DPSIR	SoE),	and	for	the	most		
			important	(abio&c	and	bio&c)	control	factors	on	the	ecosystem				
•	Iden&fy	indicators	that	can	describe	the	main	(human-induced)	
			pressures	(DPSIR	Pressures)		

•	Iden&fy	societal	and	management	responses	(DPSIR	Responses)		
			and	develop	conserva&on	and	management	policy	op&ons		

•	Iden&fy	the	most	cri&cal/endangered/fragile	ecosystem		
			processes	and	iden&fy	indicators	of	the	impacts/response		
			of	ecosystem	structure,	func&ons	and	services	(DPSIR	Impacts)		

This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 641762 

•	Iden&fy,	retrieve,	collect	and	possibly	extend	the	data	base			
			(in	situ	and	Remote	Sensing)	for	the	above	indicators		
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An	arid/semi-arid	storyline:		
Spa&al-temporal	dynamics	of	savanna	ecosystems		

as	a	life	support	system	to	wildlife	and	livestock	produc&on		
in	and	around	Kruger	Na&onal	Park		(A.	Ramoelo)	
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Link	with	Essen&al	Variables	



A	mountain	storyline:	high-al&tude	environments		
as	a	life-support	system	to	wild	herbivores	(S.	Imperio,	T.	Bargmann)	

This project has received funding from the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement No 641762 

ILTER	OSM,	13	October	2016,	Skukuza,	SA	



A	coastal	storyline:	the	Wadden	Sea	
improving	coastal	lagoon	benefits	under	mul&ple	pressures		

(G.	El	Serafy,	H.	Hummel,	A.	Ziemba)		
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A	mind	map		
approach	
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A	marine	storyline:	the	Pelagos	sanctuary		
(V.	Drakou,	L.	Pendleton,	W.	Appeltans)		

www.esa.int	
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A	freshwater	storyline:		
An	ESS		approach	for	the	sustainable	management	of	Lake	Ohrid	

(S.	Giamberini,	O.	Tasevska,	I.	Baneschi)		
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Research	themes	requiring	and	triggering	integra&on	
(to	be	extended	in	GEO	ECO)	

	

An	emerging	thread:	
ongoing	changes	in	PAs	

		
Meteo-clima&c	drivers		

from	gridded	and	local	data	
	

LC/LU,	vegeta&on,	turbidity,	chlorophyll-a	
and	other	info	from	Remote	Sensing	

	

In	situ	data	on	ecology/biology/pop.dyn./
geomorphology/hydrology/water	
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			Future	projec&ons	



Monitoring	and	
measurements	

Data	analysis		
and	interpreta&on	

Ecosystem	models	
Climate	and	

environmental	
change	scenarios	

Ecosystem	response	
and	change	

Ecosystem	theory	

Future		
projec&ons	



Global	climate	model	 Regional	climate	model	

Sta&s&cal/stochas&c	
downscaling	

	

Impact	on		
eco-hydrological	processes	

Scale	mismatch:	the	downscaling-impact	chain	



Troubles,	oh	troubles	
(Research	themes	requiring	and	triggering	integra&on)	
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Palazzi	E.,	von	Hardenberg	J.,	Provenzale	A.:	Precipita6on	in	the	Hindu-Kush	Karakoram	Himalaya:	Observa6ons	
and	future	scenarios,	JGR	2013	

The	chain	of	uncertain&es:	data	for	model	valida&on	
Summer	precipita-on	(JJAS),	Mul-annual	average	1998-2007	



the	spread	of	CMIP5	temperatures	



Sta&s&cal	uncertain&es		
in	ecological	models		

Simona	Imperio,	Radames	Bionda,	Ramona	Viterbi,	Antonello	Provenzale,	
Alpine	Rock	Ptarmigan,	PLOS	One,	2013	
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ECOPOTENTIAL	conceptual	threads	
•	Addressing	the	scale	mismatch	between	climate	

projec&ons	and	ecosystem	response																									
(downscaling	and	upscaling)	

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

•	Role	of	changing	climate	extremes																																									
and	driver	intermibency	

•	Coupled	geo-eco	dynamics	and	the	interplay																								
of	geomorphology	and	ecosystem	dynamics	

•	How	are	PAs	iden&fied	and	selected	
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ECOPOTENTIAL	workshop	
with	ECOP	researchers	and	PA	staff	

San	Rossore	Natural	Park	(Pisa),	2-5	May	2017	
	

Discuss	research	needs,	data	needs	
as	driven	by	conserva&on	ques&ons	

Foster	use	of	Remote	Sensing	observa&ons		
in	PA	management	and	conserva&on	
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Interac&on	with	the	US	Community:	
ECOPOTENTIAL	–	LIFE	mee&ng	

(LIFE:	Linked	Ins&tu&ons	for	Future	Earth)	
UCI	Irvine,	November	2016	
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ECOPOTENTIAL	contribu&on	to	GEO/GEOSS:	
	

GEO	ECO	–	the	GEO	Global	Ecosystem	Ini&a&ve:	
Extend	the	ECOPOTENTIAL	approach	at	global	level	

(in	par&cular:	long-term	changes	in	PAs)	

	

Crea&on	of	a		
GEO	Ecosystem	Community	of	Prac&ce:	

User-driven	ques&ons/issues	
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Contacts	for	ECOPOTENTIAL	
www.ecopoten-al-project.eu	
antonello.provenzale@cnr.it	

giamberini@igg.cnr.it	
Contacts	for	GEO	ECO	

antonello.provenzale@cnr.it	
simona.imperio@igg.cnr.it	
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