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D&A		-	WGI	vs	WGII	(AR5)	perspec3ves	

WGI		
Determining	the	human	

influence	on	the	climate	in	
observa3onal	record	

•  Star5ng	points:	observed	climate	
change	[regional,	global]	

•  Drivers:	Anthropogenic	and	natural	
forcing	(around	natural	variability)	

•  Assessing	the	contribu5on	from	
natural	forcing,	natural	variability	
and	anthropogenic	forcing	agents	
(GHGs,	Aerosols,	LUC…)		

•  WGI	core	discipline	

WGII		
Evalua3ng	the	role	of	recent	

changes	in	climate	for	observed	
effects	in	natural	and	human	

systems	

•  Star5ng	point:	observed	change	
in	climate-sensi5ve	systems	

•  Mul5ple	drivers:	climate	change	
and	direct	human	ac5vi5es	

•  Assessing	the	magnitude	of	
climate	change	contribu5on	to	
observed	impacts	in	natural	and	
human	systems	

•  No	specific	framework,	varying	
evidence,	diverse	community		



WGI:	Human	influence	on	climate	

2	step		approach:		
-  Detect	a	change	in	climate	beyond	natural	variability	
-  „Signal	to	noise“	exercise		
-  A8ribute	the	most	likely	cause	for	that	change,		

evalua5ng	the	contribu5on	from	natural	forcing,		
anthropogenic	forcing	and	internal	system	variability	

-  In	natural	systems,	variability	around	a	stable	condi5on	can	oWen	be	assumed	
-  In	human	and	managed	systems,	this	is	not	the	case	
-  Signal	detec5on	framework	will	oWen	not	be	feasible		

-  Impact	detec3on	involves	the	considera5on	of	all	drivers	of	change	in	the	system	
-  Specifica5on	of	the	baseline	behavior	(counterfactual)	

WGII:	Climate	change	influence	on	natural	and	human	systems	



AR5	impact	aHribu3on	map	

Observed	impacts	of	recent	climate	change	(IPCC	WGII	AR5	SPM,	Figure	1.a)	

Change	due	to	observed	regional	climate	
change,	magnitude	of	CC	contribu5on	
	
„Networked	expert	judgement“		
	
Combining	process	knowledge	and	
various	source	of	evidence	to	support	
impact	a8ribu5on	
	
But:	Observa5onal	record	required	
	
No	a8ribu5on	without	detec5on	
	
A8ribu5on,	not	predic5on!	
	
	
	

Impacts	of	single	events	not	included!		
Impacts	of	trends	in	variability	where	feasible	(e.g.	increasing	marine	heat	waves)	



New	aYer	AR5:	Strengthening	the	evidence	base	

Hansen	et	al.,	RegEnvChange	2015	



AWer	the	fact	–	assessment	closing	the	gap	between	WG1	and	WG2	D&A		
	
à Discernible	impact	across	systems	confirmed,	but	no	blind	extrapola5on	

à	Scale	very	important	for	climate	a8ribu5on,		less	so	for	impact	a8ribu5on	

New	since	AR5:	End-to-end	aHribu3on	of	WGII	assessment	

Hansen	and	Stone,		NCC	2016	



New	since	AR5:	End-to-end	aHribu3on	of	WGII	assessment:	methodology	

Stone	and	Hansen,	Journal	of	Climate	2016	



WGI	approach	AR5	(Ch10)	

Factual	world	 Counterfactual	world:	
The	world	that	«	might	have	been	»	

Physical	
drivers:	
Modifying	the	
climate	
variables	

Compartments	
Extreme	events	
Few	single	events	
Homogeneity	
Obs./Reanalysis	



New	since	AR5	
More	understanding	on	precipita3on/water	cycle	
Sarojini	et	al	2016;	Kumar	et	al.,	2016;	…	
	
More	on	cryosphere	/	Arc3c	
Najafi	et	al	2015,	2017;	Kirchmeier-Young	et	al	2017	
	
New	drivers	
Ci5es	(Sun	et	al	2016,	NCC)	
	
Circula3on	PaHerns	(emerging)	and	phenomena	(eg	atmospheric	
rivers)	
Horton	et	al	2015;	Jézéquel	et	al	2018;	Coumou	et	al	2015	



New	since	AR5:	Development	of	event	
a8ribu5on,	many	types	of	events	

à A	number	of	new	methods	developed	
(observa5ons,	large	ensembles,	use	of	CMIP,	
CORDEX,	combined	with	EVT,	analogs,	
storyline	approach,	specific	methods	for	
cyclones,	…)	[Sto8	et	al.,	2016]	

à Assessments	from	mul5-model-methods	as	
all	are	imperfect	[extremes	are	rare	and	
«	non-reproducible	»]	

à Heated	debate	on	framing:	Probabilis5c	vs.	
Storyline	approach	

A	Turbulent	
And	produc3ve	science!	

O?o	et	al.,	2012	



New	since	AR5	–	Processes	
«	Process	aHribu3on	»	
	

•  How	much	the	change	of	a	process	
contributed	to	the	change	in	the	
odds	of	an	event?	

•  Dynamical	vs.	thermodynamical	
processes:	changes	in	dynamics	
and	thermodynamics	can	be	
«	compe5ng	»	or	«	collabora5ng	»	
in	changes	(eg	Shepherd,	2016;	
Vautard	et	al.,	2016;	Yiou	et	al.,	
2017)	

à	Key	issues	because	uncertainty	
structure	very	different	
	

Role	of	soil	moisture	changes	
Hauser	and	Seneviratne,	2016	



Approaching	impacts	of	events	

PrecipitaJon	amount	in	JAN	
2014,	Thames	river	basin	

Related	properJes	at	flood	risk	

Other	cases	on	
•  fire	risk	(eg	Partain	et	al	2016;	Krichmeier-

young	et	al.,	2017)	

Schaller	et	al.,	2016	

Climate	(factual)	 Impact	(factual)	

Climate	
(counterfactual)	

Impact	
(counterfactual)	

Change	in	risk	

•  But:	only	considers	human	influence	on	
climate	with	fixed	socio-economics	



For	further	discussion	
•  Framing	of	detec5on	and	a8ribu5on	[what	is/are	the	ques5on(s)]?	

–  What	is	the	appropriate	end-point	of	an	„a8ribu5on“	study:	climate	change	or	AF?		
–  How	do	we	bridge	the	gap	between	impact	and	climate	a8ribu5on?	

•  How	does	a8ribu5on	fit	into	a	risk	framework?	
–  How	can	current	impacts/risks	inform	about	future	risk?		
–  Long	term	changes	vs.	single	events,	WGI	s	WGII?	

•  How	can	improved	regional	informa5on	help	to	be8er	assess	the	current	
impacts	of	Climate	Change?			
–  Clarify	relevant	scales/resolu5on	and	representa5veness	of	climate	model	data	across	climate	variables,	

regions	and	and	impact	system		
–  Can	we	do	„on	demand“	climate	a8ribu5on	assessments	for	specific	regions	

•  Is	a	common	WGI-WGII	framework	feasible?	
–  How	do	we	integrate	mul5ple	lines	of	evidence,	qualita5ve	and	quan5ta5ve,	from	mul5ple	models	and	

methods,?	
–  How	do	we	make	confidence	assessments	comparable	across	climate	&	impacts?	
–  Can	we	develop	a	joint	protocol?	
–  How	to	organize	the	Workflow	within	WGI-CH10-11-12	and	between	WGII	and	WGI?	
–  Would	a	Stone	and	Hansen	approach	be	possible	in	AR6	and	if	so,	what	requirements	from	WGII	to	WGI?	

Where	does	the	overarching	analysis	fit?	How	do	we	organize	for	that?	



Thanks	for	your	a8en5on!	



WGII:	Baseline	challenge:	Declining	wheat	yields	in	France	

Graphic	source:	Brisson	et	al.,	2010	

Baseline:	
Con3nued	technological	development	
	
Climate	Change:		
Increased	drought	and	warming		
	
Other	factors:		
Environmental	policy	(N	limita3on)	
	



Risk	approach	in	a8ribu5on:	
Events,	long-term	changes	and	risks	

Long-term	Impact	
Drivers?	CC+Socio-eco+..	

WGII	

Event	Impact	
Change	in	Risk	due	to	

human	effect	on	climate	
Other	drivers?	

Long-term	Change	
Drivers?	GHG	AER,	LUC,	

VOLC,	SOLAR	

Extreme	event	
Change	in	probability	
due	to	human	effect	on	

climate	

WGI	

Many	studies	 No	of	Studies	depends	on	systems	

Many	studies	 Few	studies	as	yet	



WGII:	Baseline	challenge:	Disaster	loss	trends	

Trend	analysis	for	normalized	disaster	losses		
	
Exposure		main	driver,	no	detectable	climate	signal	
	
Accoun3ng	for	changes	in	vulnerability	and	adapta3on	in	the	baseline	may	unmask	
the	climate	effect	
	

Mechler	and	Bouwer,	2015		


