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What we do 
	

• Improve	understanding	of	the	cryosphere	and	its	
interacSons	with	the	global	climate	system	
	

• Improve	the	ability	to	make	quanStaSve	
predicSons	and	projecSons	of	the	cryosphere	in	a	
changing	climate	
	

• Link	observaSon	and	modelling	communiSes	
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Domains
	
• Sea	Ice	
• Ice	Sheets	
• Glaciers	
• Permafrost	
• Snow	cover	
• Freshwater	
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Governance

Scien-fic	Steering	Group	(12):	
James	Renwick	(Co-Chair,	New	Zealand)	
Gerhard	Krinner	(Co-Chair,	France)	
Hiroyuki	Enomoto	(Japan)	
Stephen	Hudson	(Norway)	
Alexandra	Jahn	(USA)	
Margareta	Johansson	(Sweden)		
Shichang	Kang	(China)	
Rob	Massom	(Australia)	
SebasSan	Mernild	(Chile)	
TaSana	V.	Pavlova	(Russia)	
Lars	H.	Smedsrud	(Norway)	
Dario	Trombo8o	Liaudat	(ArgenSna)	

SSG	13,	Wellington	2017	

SSG	12,	Copenhagen	2016	

Next	SSG:	Polar18	(June)	
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Governance

Interna-onal	Project	Office	–	Norway	
Lawrence	Hislop	
Gwen	Hamon	

Incoming	co-chair	2018	
Fiamma	Straneo	
	

Physical	Oceanography.	Work	has	focused	on	the	North	
AtlanSc	and	ArcSc	high	laStudes,	Greenland,	ice	sheet	-	
ocean	interacSons.	
-  Woods	Hole	Oceanographic	InsStuSon	
-  Scripps	InsStuSon	of	Oceanography	



CliC Ac(on Plan
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Four	General	Science	Themes	
	

• Observing	the	Cryosphere	
	
• Physical	Processes	and	Dynamical	
Understanding	
	
• Modelling	the	Cryosphere	
	
• Global	and	Regional	PredicSon	
and	Predictability	

15	pages	J	



Observing the Cryosphere

•  What	are	the	magnitudes,	pa8erns	and	rates	of	change	in	terrestrial	
cryosphere	regimes	on	seasonal-to-century	Sme-scales?	What	are	the	
associated	changes	in	the	water	cycle	and	carbon	cycles?		

•  What	are	the	present	mean	states,	natural	variability,	and	recent	trends	
in	sea-ice	mass,	seasonality	of	coverage	and	other	characterisScs	in	
both	hemispheres?	What	remote	and	in-situ	techniques	are	best	used	
to	determine	sea	ice	volume?	

•  How	did	and	do	mountain	glaciers	and	permafrost	react	to	recent	and	
ongoing	climate	change?	How	far	are	they	out	of	balance	today?	

•  How,	why	and	where	do	the	major	ice	sheets	vary	over	Sme	scales	from	
years	to	millennia?	What	is	the	magnitude	of	current	trends	in	ice	sheet	
mass?	

•  How	much	carbon	is	available	in	frozen	ground	and	in	frozen	marine	
sediments?	

•  How	can	the	climate	modeling	community	use	the	available	cryospheric	
observaSons	over	a	wide	range	of	Sme	and	space	scales?	

www.climate-cryosphere.org	

Key	ques-ons	



CliC Projects
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The	focus	is	on	the	profound	global	consequences	of	cryosphere	
melSng.	The	most	pressing	of	these	involve:	
	

- Permafrost	and	the	global	carbon	cycle	
- Ice	sheets,	glaciers	and	rising	sea	level	
- Sea	ice	and	snow	interacSng	with	a	changing	climate	



Modelling - CMIP6
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•  How	does	the	Earth	system	
respond	to	forcing?	
	

•  What	are	the	origins	and	
consequences	of	systemaSc	
model	biases?		
	

•  How	can	we	assess	future	climate	
changes	given	internal	climate	
variability,	predictability,	and	
uncertainSes	in	scenarios?	
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Modelling (CMIP6)

•  ESM-SnowMIP	-	Earth	System	Model-Snow	Model	
Intercomparison	Project	(part	of	LS3MIP)	

•  SIMIP	-	Sea	Ice	Model	Intercomparison	Project	

•  ISMIP6	-	Ice	Sheet	Model	Intercomparison	Project		
	

•  GlacierMIP	-	Glacier	Model	Intercomparison	Project	

*Permafrost	Carbon	Network	(PCN)	
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Earth System Model-Snow Model 
Intercomparison Project (ESM-SnowMIP)

Figure	1.	A	preliminary	evalua3on	of	recently	
obtained	model	output	at	some	selected	snow	sites	
immediately	allowed	to	iden3fy	unrealis3c	model	

features,	here	underes3mated	winter	soil	
temperatures	in	one	version	of	the	ORCHIDEE	land	

surface	model.	

•  ESM-SnowMIP	is	an	extension	to	
LS3MIP	focusing	on	the	evaluaSon	of	
the	representaSon	of	snow	in	global	
and	dedicated	process	models.	

•  Consists	of	site-scale	simulaSons	
designed	at	evaluaSng	the	quality	of	
the	models	at	small	scales.		

•  Site	simulaSons	will	be	analysed	in	
detail	during	the	next	year,	with	good	
reasons	to	expect	rapid	publicaSon	of	
the	main	results.		

	
	

Contact:	
Gerhard	Krinner,	IGE/CNRS,	Gerhard.krinner@cnrs.fr;		
Chris	Derksen,	Environment	and	climate	Change	Canada,	
chris.derksen@canada.ca;		
Bart	van	den	Hurk,	KNMI,	bart.van.den.hurk@knmi.nl.	
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GlacierMIP 
A model intercomparison of global-scale glacier models

Figure	1:	Normalized	volume	evolu3on	of	all	glaciers	outside	
the	ice	sheets	for	three	emission	scenarios	(leI:	RCP2.6,	
middle:	RCP4.5,	right:	RCP8.5)	and	six	different	glacier	

models	(colors).	Thick	lines	show	mul3-GCM	means	and	thin	
lines	individual	GCM	runs	(unpublished).	

•  Focused	on	all	glaciers	in	the	world	
outside	the	ice	sheets.		
	

•  Provides	a	framework	for	a	
coordinated	intercomparison	of	
global-scale	glacier	mass	change	
models.	

•  Fosters	model	improvements	and	
reduce	uncertainSes	in	global	glacier	
projecSons		

•  Workshop	in	Wellington,	Feb	2017	
Contact:	
Regine	Hock,	University	of	Alaska,	Fairbanks,	USA,	
rehock@alaska.edu	
Ben	Marzeion,	University	of	Bremen,	Germany,	
ben.marzeion@uni-bremen.de	
	



Permafrost Carbon Network (PCN)
•  The	Permafrost	Carbon	Network	and	

Permafrost	AcSon	Team	are	part	of	the	Study	
of	Environmental	ArcSc	Change	(SEARCH).		

•  Synthesize	exisSng	research	about	permafrost	
carbon	and	climate	in	a	format	that	can	be	
assimilated	by	biospheric	and	climate	models	

•  Highlight	how	the	degradaSon	of	permafrost	
will	affect	both	the	ArcSc	and	the	globe.		

•  2017	-	Three	topical	science	briefs	developed	
(knowledge	pyramid).		

	 Contact:	
Ted	Schuur	–	Principal	InvesSgator,	Northern	Arizona	University,	
USA	ted.schuur@nau.edu	
ChrisSna	Schädel	–	Network	Coordinator,	Northern	Arizona	
University,	USAchrisSna.schaedel@nau.edu	
www.permafrostcarbon.org	
	

Figure:	Carbon	in	the	upper	3m	of	
northern	permafrost	zone	soils	



SIMIP – Sea Ice
Goal	1:	to	be8er	understand	sea	ice	in	a	changing	
climate	
	
Goal	2:	Define	a	list	of	variables	to	understand	
the	evoluSon	of	sea	ice	in	any	experiment	using	
the	sea	ice	model	as	part	of	CMIP6.	
	

*This	is	a	diagnosSc	MIP.	No	dedicated	experiments	planned.	

Three	guiding	quesSons:	
1.  Why	do	model	simulaSons	differ	from	each	other?	
2.  Why	do	model	simulaSons	differ	from	the	observaSonal	record	
3.  What	can	we	do	to	reduce	these	differences	to	obtain	a	be8er	

understanding	of	sea	ice	in	the	climate	system	and	achieve	more	
realisSc	projecSons	in	both	hemispheres.	

www.climate-cryosphere.org/simip	

Contact:	
Alexandra	Jahn	(Univ.	Colorado,	USA,	
alexandra.jahn@colorado.edu)	
Dirk	Notz	(Max	Planck	InsStute	for	
Meteorology,	Germany,	
dirk.notz@mpimet.mpg.de)	



SIMIP – Task Teams (13)



CMIP6 Publica(ons

www.climate-cryosphere.org	
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CliC Arc(c Sea Ice Working Group (CASIWG)
Goals:	
1.	Develop,	standardize,	and	implement	observaSon	and	
measurement	protocols	for	ArcSc	sea	ice	
	
2.	Integrate	surface-based	observaSons	with	remote	sensing	and	
modelling	efforts.		
	
Deliverables	2017:	
Conversion	of	ASSIST	sooware	/	data	to	SIGRID-3,	the	JCOMM	
(WMO-IOC)	InternaSonal	Ice	Chart	Working	Group	(IICWG)	
standard	format	for	presenSng	sea	ice	data.	
	
ASSIST	Deployed	on	cruises	-	50	Let	Pobedy,	RV	Lance,	Nathanial	
Palmer	+	others.	
	

ObservaSons	



CLIVAR/CliC/SCAR Southern Ocean Region Panel (SORP)
Panels	/	Groups	

12th	session	-	June	2017,	Boulder,	CO,	US	

•  Assess	climate	variability,	climate	change	and	
climate	predictability	of	the	ocean-atmosphere-ice	
system	in	the	Southern	Ocean.	

•  StandardizaSon,	distribuSon	and	archiving	of	
Southern	Ocean	observaSons.	

•  Span	observaSons,	models,	experiments,	and	
process	studies.	

CLIVAR/CliC Northern Oceans Regional Panel (NORP)
•  Provide	a	forum	for	communicaSon	and	coordinaSon	across	targeted	naSonal	and	internaSonal	

acSviSes.		
	

•  IdenSfy	opportuniSes	and	coordinated	strategies	to	implement	these	methods,	spanning	
observaSons,	models,	and	process	studies.	
	

•  Examine	linkages	between	ArcSc	and	mid-laStude	weather	and	climate.	
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2017	Highlights	
	 17	workshops		
• 430+	parScipants		
• 25+	countries		

5	Conference	presenta-ons	
• CliC	presentaSons	
• ASSW,	EGU,	AGU+	
	
GoToMee-ng	
80+	online	project	meeSngs	
	
Social	Media	
Facebook	–	1700	likes	
Twi8er	–	2300	followers	
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2017 Cryosphere Symposium
	
•  Feb	2017,	New	Zealand		
•  300+	parScipants	
•  Plenaries,	workshops,	side	events	
•  CliC	SSG	Annual	meeSng	
•  2	CliC	workshops	
	
	



Other WMO ini(a(ves

MISSION:	“	To	enable	a	significant	improvement	in	environmental	predic3on	capabili3es	for	
the	polar	regions	and	beyond,	by	coordina3ng	a	period	of	intensive	observing,	modelling,	
predic3on,	verifica3on,	user-engagement	and	educa3on	ac3vi3es.”	

www.polarpredicSon.net	

World	Weather	Research	Programme	-	WWRP	

CliC	contribuSon:	
	
Intensive	observaSon	period	2017-2019.	
CliC’s	ASIWG	and	ASPeCt	to	help	improve	
coverage	and	temporal	frequency	of	
observaSons.	
	
CliC	fellowship	for	two	ECS,	produced	report	
detailing	YOPP	opportuniSes.	



Other WMO ini(a(ves
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World	Weather	Research	Programme	-	WWRP	



Global Cryosphere Watch - WMO 

www.globalcryospherewatch.org	

GCW	is	an	internaSonal	mechanism	for	supporSng	all	key	
cryospheric	in-situ	and	remote	sensing	observaSons.	
	
Contributes	to	WMO's	space-based	capabiliSes	database	(with	
the	Polar	Space	Task	Group).	
	
Engaging	in,	and	supporSng,	intercomparison	of	products,	
parScularly	satellite	products.	
	
CliC	-	Data	standards	/	best	pracSces	(CASIWG,	ASPECT)	
	
CliC	is	on	the	GCW	Steering	Commi8ee	
Common	interest	in	e.g.	sea	ice	acSviSes	
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IGS	Cryosphere	and	Biosphere	
Symposium	
	
• Sponsors:	IGS,	CliC	
• LocaSon:	Kyoto,	Japan	
• Date:	March	14-19	
• Focus:	Cryosphere	and	Biosphere	
linkages	(PCN,	BEPSII)		
• Events:	Project	presentaSons	

2018 Plans
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•  Sponsors:	IASC	and	SCAR	
•  LocaSon:	Davos,	Switzerland	
•  Date:	June	15-26	
•  Focus:	Polar		
•  Events:	4	sessions,	project	
workshops,	side	events,	CliC	
SSG.	

	
	

2018 Plans



Thank you 



