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Approaches	to	IAM/IAV	–	ESM	coupling	
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https://www2.cgd.ucar.edu/sections/tss/iam/THESIS_tools 

NCAR IAM webpage 
Go to “Research Projects” then “THESIS” 





… 





Jus'fica'on	for	coupling:	
Land	use	<->	climate	example	

Insufficient:	
Does	land	use	change	affect	climate?	
Does	climate	affect	land	use	decisions?	
Even	if	both	are	true,	coupling	not	necessarily	required.	

Sufficient:	
Is	the	climate	effect	of	a	plausible	amount	of	land	use	change	
large	enough	to	cause	a	change	in	the	original	land	use	
decision	that	is	substan'al	compared	to	other	uncertain'es	
in	the	problem?	

To	answer	this	ques'on,	the	highest	priority	step	is	not	to	
couple	the	models,	especially	if	coupling	is	difficult	



Proposed	direc'ons	

Coupling	human-earth	systems	
Systema'c	inves'ga'on	of	one-way	influences	
Two-way	coupling	at	regional	scales	
Two-way	coupling	at	global	scales	for	the	intrepid	

In	general	
Iden'fy	specific	research	ques'on,	and	hypothesis	
for	why	a	new	type	of	model	or	approach	is	needed	
to	address	it	
Consider	mul'ple	possible	approaches	to	coupling	
	



Regional	Heat	Wave	Days/Year	
(2061-2080,	ensemble	mean)	

0

20

40

60

80

100

120

140

160

180

NAM LAC EUR RUS NME SSA CEA SEA OCE

He
at
	W

av
e	
Da

ys
	(A

nn
ua
l	A

ve
ra
ge
)

Change	in	Extreme	Heat	Days

Base

RCP	4.5

RCP	8.5

Sub-
Saharan 
Africa 

South & 
Southeast 
Asia 

Latin 
America 

Region 

Heat wave: 2+ consecutive days above current 98th percentile of daily Tmean  

Oleson et al. 
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Urban Heat Island Implications 
(Oleson 2012) 
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2015 (US only) 



Five	Global	Scenarios	
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Jones & O’Neill, 2016. 



Spatial population projections  

Billion person-days per year of 
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Jones et al., in prep. 
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Urban	amributes:	Improved	urban	model	
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Example:	Urban	Proper'es	Tool	
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