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Who	am	I	today?	

•  Scien>st	at	the	Laboratoire	des	Sciences	du	Climat	et	de	
l’Environnement	(close	to	Paris,	France)	

•  MERMAID	team	leader	:	‘Modelling	the	Earth	Response	to	
Mul;ple	Anthropogenic	Interac;ons	and	Dynamics’	[~10	
scien+sts	with	permanent	posi+on,	+	~20	PhDs	and	Post-
Docs]	è	Earth	System	Modelling	[foci:	Feedbacks	between	
Land,	Ocean	and	Atmospheric	Chemistry]	

•  BASC	co-coordinator	‘Biodiversity,	Agrosystems,	Society	and	
Climate’	;	Laboratory	of	excellency	[8	years,	5	M€,	~450	
scien+sts,	various	disciplines:	agronomy,	ecology,	climate,	
economy,	human	sciences]	
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115 kyr BP : in summary 

Summer	cooling	
resul>ng	from	
changes	in	the	
Earth’s	orbit	

Spring/summer	cooling	
+	

Winters	also	start	to	cool	down	

Increase	in	surface	albedo	
in	summer	as	in	winter	

Southward	Shi_	of	boreal	
trees	at	the	expense	of	

toundra		
+	

Posi>ve	feedback	between	summer	
Cooling	and	limited	vegeta>on	growth	

de	Noblet	et	al.,	GRL	1996		
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Variability	increases		
with	>me	scales	

when	degrees	of	freedom	are	added	 Climate		 Phenology	&	
Land-Cover	
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Dominant	
Vegeta>on	
=	Crops	

Stéfanon	et	al.	JGR	2012		

Regional	Climate	
Model:	WRF	
coupled	to	

Dynamic	Vegeta>on	
Model:	ORCHIDEE	

	
2	simula>ons:	1)	

with	interac>ve	LAI,	
2)	imposing	2002	

LAI	

Role	of	Interac>ve	Phenology	on	2003	Heat	Wave	



Dampening	 Amplifica;on	
Stéfanon	et	al.	JGR	2012		

Observed	
June	anomaly	
of	Surface	

Temperature	
(∆T)	

Observed	
August	

anomaly	of	
Surface	

Temperature	
(∆T)	

LAI-induced	changes	in	∆T	
[Interac>ve	LAI	–	LAI	imposed	to	2002	condi>ons]	



Stéfanon	et	al.	JGR	2012		

LAI-induced	∆T	(°C)	
LA

I-i
nd

uc
ed

	∆
Ev
ap

ot
ra
ns
pi
ra
>o

n	
(m

m
/d
ay
)	

Earlier	Onset	of	crops	è	larger	LAI	
in	2003	than	in	2002	è	more	
evapotranspira>on	è	cooler	
surface	è	reduced	warming	

Earlier	senescence	due	to	drought	
è	lower	LAI	in	2003	than	in	2002	è	
less	evapotranspira>on	è	warmer	

surface	è	enhanced	warming	
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However,	signal	of	equivalent	
magnitude	but	of	opposite	sign	at	the	
regional	level	(here	North	America)	
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Most	sensi>ve	

Less	sensi>ve	

INCREASE	

DECREASE	

Sensi>vity	of	each	DGVM’s	simulated	
Latent	Heat	Flux	to	the	magnitude	of	LULCC	

Boisier	et	al.	(2012)	

differences	in	land-surface	
parameteriza>ons	explain	

~2/3rd	of	differences	
between	clima>c	responses	

LUCID	–	Phase	1	



Historical	impacts	of	LULCC	es>mated	from	
present-day	satellite	observa>ons	

Boisier	et	al.	(2013)	
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W-SARs surface increase between 2100 
and 2001 // global temperature increase
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+	1,3	106	km2	

Warm	semi	arid	
tropical	areas,	
today~	107	km2	

Warm	Semi-Arid	Regions	(derived	from	Köppen	classifica>on)	
will	expand	with	climate	warming	

Rajaud	et	al.	in	prep.	
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And	from	now	on?	
+	

My	ques>ons	to	GEWEX	
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Interac>ons	with	local	
stakeholders	/	Co-construc>on	of	

useful	indicators	of	change	
	

LUMIP	



Main	scien>fic	ques>ons/interest	for	the	near	future	
	

•  What	 are	 the	 rela>ve	 contribu>ons,	 on	 regional	 climate	
change	 of	 i)	 global	 climate	 change,	 ii)	 local	 land	 use	 &	 land	
cover	changes	(LULCC)?	

•  What	 errors	 do	we	make	 in	 impact	 studies	 if	 the	 simulated	
regional	climate	does	not	include	LULCC?	

•  Are	 LULCC	 triggering	 remote	 impacts?	 Where?	 How?	
[Quesada	et	al.	subm.]	

•  How	 do	 ci>es	 combine	 with	 climate	 change	 to	 impact	 peri-
urban	and	urban	ecosystem	produc>vity	?	

•  ….	



	
My	ques>ons	to	GEWEX	

	
•  What	 is	 GEWEX	 doing	 with	 respect	 to	 climate	 services?	
[interac>ons	with	Future	Earth?]	

•  How	does	GEWEX	approach	decadal	>me	scales?	




