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•  Reconciling	permafrost	region	methane	budgets:	a)	onshore;	b)	coastal;	c)	atmospheric	
•  Lead:	Dave	McGuire,	Jennifer	Frederick,	Robie	McDonald	
•  		

•  Quan,fying	rela,onships	between	vegeta,on	structure	and	permafrost	thermal	
dynamics	

•  	 Lead:	Mike	Loranty,	Heather	Kropp,	Sue	Natali	
•  		

•  Where	and	when	will	the	Arc,c	become	weKer	or	drier?	
•  Lead:	ChrisCan	Andresen,	Cathy	Wilson,	Dave	Lawrence	
•  		

•  Carbon	emissions	from	the	Arc,c	during	the	non-growing	season	
•  Lead:	Sue	Natali	
•  		

•  Strategizing	a	comprehensive	laboratory	protocol	to	determine	the	decomposability	of	
soil	organic	maKer	in	permafrost	
•  Lead:	ChrisCna	Schädel	

•  Dissolved	organic	maKer	composi,on	in	waters	draining	permafrost	landscapes	
•  Lead:	Jon	O’Donnell	

Syntheses	in	progress	
(summary	slides	with	updates	and	new	8melines	available) 



New	synthesis	products: 
•  Merging	Tibetan	Carbon	stocks	into	Pangaea.de	and	upda,ng	spa,al	es,ma,on	

•  Lead:	Yuanhe	Yang,	Gustaf	Hugelius,	Umakant	Mishra	
•  		

•  Subsea	permafrost	expert	survey	
•  	 Lead:	Ben	AbboO,	Jennifer	Frederick	

•  		
•  Upland	Thermokarst	Conceptual	Paper	(linking	the	ideas	of	carbon	balance,	geomorphological	

disturbance,	and	retarded	glacia8on)	
•  Lead:	Ben	AbboO	et	al.		
•  		

•  Could	Priming	and	nutrient	effects	from	degrading	permafrost	alter	dissolved	organic	
maKer	dynamics	in	permafrost-zone	waterways?	
•  Lead:	Ben	AbboO	et	al.		
•  		

More	details:	www.permafrostcarbon.org	



Schädel	&	Schuur	2015	



CMIP5 Models: Mean Soil Temperature  
across permafrost domain @ 3.3m (RCP 8.5) 

Slater and Lawrence, J.Clim, 2013 

CCSM4 



CMIP5 Models: Near-surface permafrost extent (RCP 8.5) 

Koven et al., J.Clim, 2013; Slater and Lawrence, 2013 
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PCN: “Permafrost Model intercomparison” 
Diverse permafrost loss predic9ons


Permafrost Area Loss 1960-2299  (RCP 8.5)	
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PCN Model Intercomparison papers
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Permafrost thaw impact on soil moisture 
 

Column soil moisture change by 2100 

Column soil moisture change by 2300 

CLM4.5 
Δ Carbon Stock 

Δ CH4 emissions 



Models: Top layer drains as 
permafrost thaws?
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Soil moisture predic9ons: Arc9c drying
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ALT vs Soil Moisture

R2=0.15	
P<0.0001	

R2=0.23	
P<0.0001	

R2=0.03	
P<0.0001	

Cells in ini9al permafrost domain 1960 

∆ =mean of 2070-2099  - mean of 1960-1989  


R2=0.01	
P<0.0001	

R2=0.07	
P<0.0001	
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Diverse soil column configura9on among land models



