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What	is	adapta.on?	

“The	adjustment	of	natural	or	human	systems	
to	actual	or	expected	climate	change	or	its	
effects		in	order	to	moderate	harm	or	exploit	
beneficial	opportuni.es.”							

 (IPCC, 2007) 



Climate	change:	mi.ga.on	vs	adapta.on	



The	CC	adapta.on	approach:	
risk	assessment	and	management		
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La procedura di valutazione del rischio 

Per ciascuna tipologia di rischio 
e per ogni cella di territorio:  

INDICATORI DI 
PERICOLOSITA’ 

INDICATORI DI 
VULNERABILITA’ 

Combinazione 

lineare 

(somma pesata) 

RISCHIO FISICO 
RF 

i pesi 

sono definiti da panel di esperti 

FASE 1 

INDICATORI DI 
RESILIENZA 

Combinazione 
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FATTORE DI 
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FASE 2 

RT = RF * (1 + F)  RISCHIO TOTALE 
RT 

FASE 3 

Fondazione Lombardia per l’Ambiente 



Rischi naturali e cambiamento climatico  

Alcuni	rischi	naturali	sono	influenzabili	dalla	deriva	clima.ca	
globale	e	dall’incremento	in	frequenza	e	intensità	di	even.	

meteorologici	estremi	



Assessing	impacts:	the	clima.c	drivers	



Assessing	impacts:	the	extreme	weather	events	



ü Increase	in	the	concentra.on	of	air	pollutants	because	of	unfavorable	
weather	condi.ons	affect	their	forma.on	and	removal	

ü 		Increased	forma.on	of	secondary	air	pollutants	(O3	and	PM10)	

Climate	change	indirect	impacts:	air	quality	
 

Correlation between sensitivity of ozone and particulate matter 
with the main meteorological variables that influence its 
formation / presence in the air. Correlation consistently positive (+ 
+), generally positive (+), weak or variable (=), generally negative 
(-), and consistently negative (-). Source: D.J. Jacob, DA Winner, 
2009 Average cloud cover trend in North Italy from 1050 to 

2000. Sorce: Maugeri et al., 2001 



Selec.on	of	targets	

Source: EEA, 2014 



Priority	targets	depend	on	climate	pressures	…	



…		and	local	vulnerability	&	resilience	factors	



The	adapta.on	process:	drivers	and	success	factors	



Adapta.on	op.ons	

•  “So^” measures:	managerial,	legal	and	policy	
approaches	that	aim	at		altering	human	behavior	or	
styles	of	governance			

•  “Grey” measures:			hard	op.ons	aimed	at	reducing	
vulnerability	to	CC		and/or	enhance	resilience		

•  “Green” measures:		based	on	use	of	natural	
systems		or		ecosystem	services	

	



Key	steps:	es.mate	costs	and	benefits	

•  Use	the	most	suitable	approach	(costs&benefits,	
cost	effec<veness,	mul<-criteria	analyses	

•  Consider	all	costs	and	benefits:	economic,	social,	
environmental	



Ensure	a	mul.level	governance	

•  Policy	coherence	
•  Policy	integra<on	in	territorial	governance	and	
spa<al	planning		

•  Building	capacity	across	all	levels	of	governance	
•  Securing	access	to	funding	for		adapta<on	measures	
•  Developing	the	mul<-level	knowledge	base	



•  Ins<tu<onal	(sub-regional	level)	
•  Administra<ve	(official	of	the	sectors	involved)	
•  Economic	(industry,	agriculture,	services)	
•  Social	(educa<on,	communica<on,	
par<cipa<on)		

Involve	stakeholders	



•  Select	proper	indicators	of	process	and	outcome	
(suitable		for	an	effec<ve	data	collec<on)	

•  Use	current	indicators	as	proxys	(but	be	wary	of	
other	influencing	factors)		

•  Adjust	exis<ng	M&E	systems	
•  Envisage	new	resilience	indicators	

Monitor,	Report,	Evaluate	



•  Increase	emissions	of	greenhouse	gases		
•  Dispropor<onately	burden	the	most	vulnerable	
people	

•  Have	higher	opportunity	costs		
•  Reduce	incen<ves	to	adapt		
•  Set	paths	that	limit	the	choices	available	to	future	
genera<ons		

•  Transfer	vulnerability	to	a	neighboring	area	or	
country	

Avoid		malprac.ces		



Key	steps		in	the	Lombardy	RAS	

adapted	from	Ribeiro	et	al.	2009		

The	Lombardy	regional	adapta.on	strategy	



Plenary	
	

worksho
p		

RAS:	main	sectors	and	working	program	

	 1.  Ecosystems, forests, 
biodiversity and 
protected areas; 

2.  Air quality; 
3.  Water resources; 
4.  Energy supply; 
5.  Human health;  
6.  Built environment  
7.  Hydro-geological risk 
8.  Transport and 

mobility; 
9.  Agriculture; 
10.  Tourism.	
	

Phase	III	
Defini4on	of	the	lines	of	ac4on	for	

the	adapta4on	process	

Phase	0	
	collec4on	of	basic	documenta4on	

and	organiza4on	of	the	RAS	

Phase		IV	
Defini4on	of	the	specific	ac4ons	
and	measures	for	adapta4on	

	

	

Phase	I.	
Construc4on	of	the	climatIc	bases	

of	the	RAS	

Phase	II	
Sectoral	impact	and	vulnerability	

assessment	

	

	

causal	matrix:	clima-c	
stressor	versus	
clima-c	impacts	by	
sector	

Working program	Main sectors	



Policy	review	and	sectoral	recommenda.ons	
	

Review	of	
exis-ng	

successful	case	
of	study		

Review	of	
exis-ng	
sectoral	
planning	

documents	

Implementa-on	of	
par-cipatory	

process	

Iden-fica-on	of	a	set	of	
preliminary	adapta-on	

op-ons	

Sectoral	workshops	
regarding	climate	
change	impacts	and	

vulnerability	
characteriza-on		

Evalua-on	 of	 already	
current	 sectoral	 policies	
and	 tools	 concerning	
adapta-on	co-objec-ves	

Proposal	of	sectoral	
adapta-on	

recommenda-ons	in	
strategic	fields:	

	
• 	planning	
• 	emergency	management	
• 	recommenda-ons	for	
research	and	development		



Plenary	
	workshop		

Adapta.on	priori.es	and	specific	adapta.on	op.ons	

!

Relevant	impacts	per	sector		

Adapta.on	objec.ves			
Proposed	adapta.on	

measures		

Weigh-ng	process	(2	parameters)	
	
i.   Relevance	of	each	impact	from	a	

sectoral	point	of	view	

ii.   Need	for	ac-ons	to	fulfill	each	
adapta-on	objec-ve	



Voltaire,	1694-1778	

«	Les		hommes	discutent,		
la	nature	agit	»	

	“Men	argue,	nature	acts”	



Charles Darwin (1809-1882) 

Adapta.on	capacity	is	an	emerging	mindset	



Thank	you	for	your	aKen-on!	


