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Figure 1: Regional sea-level change patterns of sea-level contributions.
(a) Projected relative sea-level change patterns (m) including the global mean
over the period from 1986–2005 to 2081–2100. The field is being constructed
from the ensemble mean (21 climate models) CMIP5-RCP4.5 glaciers, land ice,
groundwater and GIA (Slangen et al., 2014). (b) Time interval required before
the measured trend passes a 90% CL test. The degrees of freedom are adjusted
by the historical data’s integral time scale, which therefore tests against internal
variability. Shown is the ensemble average of the time intervals, which are cal-
culated on per-model basis. Time series’ intervals tested all start from 2006 for
the full RSL projection, the di�erence change of which is shown in panel (a).
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Slangen et al., 2014  
Carson et al., 2015 



Overarching	Goal	

Integrated	interdisciplinary	program	on	SL	research	
reaching	from	the	global	to	the	regional	and	local	scales	
to:	

•  Establish	a	quan4ta4ve	understanding	of	the	natural	
and	anthropogenic	mechanisms	of	regional	to	local	sea	
level	variability;		

•  Promote	advances	in	observing	systems	required	for	
an	integrated	SL	monitoring;		

•  Foster	the	development	of	SL	predicDons	and	
projecDons	that	are	of	increasing	benefit	for	coastal	
zone	management.		



Regional	Sea	Level	

                           
                          
                            

•  Climate parameter with 
immediate societal relevance 

•  Affected by all climate 
components: its changes are 
an integral measure of 
climate change 

•  Strong contributions not 
related to climate (not 
covered by WCRP) 

Dealing with sea level requires interaction with 
many communities within and outside WCRP. 

(Stammer et al., 2013) 
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Figure 13.18: Ensemble mean regional contributions to sea level change (m) from (a) GIA, (b) glaciers and (c) ice-
sheet SMB. Panels (b) and (c) are based on information available from scenario RCP4.5. All panels represent changes 
between the periods 1986U2000 and 2081U2100. 
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Figure 13.19: (a) Ensemble mean net regional sea level change (m) evaluated from 21 models of the CMIP5 scenario 
RCP4.5, including atmospheric loading, plus land-ice, GIA and terrestrial water sources, between 1986S2005 and 
2081S2100. Global mean is 0.50 ± 0.13 m, with a total range of S1.71 to +0.83 m. (b) Lower 90% CL uncertainty 
bound (p = 0.05) for RCP4.5 scenario sea level rise (plus non-scenario components). (c) Upper 90% CL uncertainty 
bound (p = 0.95) for RCP4.5 scenario sea level rise (plus non-scenario components).  
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Figure 13.19: (a) Ensemble mean net regional sea level change (m) evaluated from 21 models of the CMIP5 scenario 
RCP4.5, including atmospheric loading, plus land-ice, GIA and terrestrial water sources, between 1986S2005 and 
2081S2100. Global mean is 0.50 ± 0.13 m, with a total range of S1.71 to +0.83 m. (b) Lower 90% CL uncertainty 
bound (p = 0.05) for RCP4.5 scenario sea level rise (plus non-scenario components). (c) Upper 90% CL uncertainty 
bound (p = 0.95) for RCP4.5 scenario sea level rise (plus non-scenario components).  
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Work	Programm	
Five	parallel,	but	interconnected,	working	groups:		
	
1.   An	integrated	approach	to	paleo	4me	scale	sea	level	es4mates	
2.   Quan4fying	the	contribu4on	of	land	ice	to	near-future	sea	level	rise		
3.   Causes	for	contemporary	regional	sea	level	variability	and	change		
4.   Predictability	of	regional	sea	level	
5.   Sea	level	science	for	coastal	zone	management	

•  The	GC	group	will	provide	an	assessment	of	the	state	of	affairs	of	sea	
level	research	every	2	years	and	will	use	the	resulDng	informaDon	to	
make	adjustments	of	its	science	plan	and	recommendaDons	for	
internaDonal	sea	level	research	efforts.		

•  The	GC	team	will	write	summaries	on	data	and	modeling	issues,	
bringing	together	informaDon	and	recommendaDons	from	all	working	
groups.		



Sea	Level	Steering	Team	

Co-Chair	

Co-Chair	

Co-Chair	



Expected Outcome 

•  Many	new	science	results!	
•  Coastal	Community	Requirements	Report	
•  Document	outlining	a	mulDdisciplinary	long-term	program	of	SL	research	

in	support	of	coastal	community.	
•  Bi-annual	Assessment	Report:	Update	on	state-of-understanding	(SREX	

style)	and	future	SL	esDmates.	
•  Database	of	climate	quality	observa4onal	data	set	including	

uncertain4es	(paleo	to	present)	and	Data	requirement	document	
•  Model	requirement	document.		
•  Model	intercomparison	analyses	on	sea	level	variability	and	change	and	

parDcipaDon	in	CMIP6	design.		
•  Metrics	recommendaDons	for	CMIP	outputs	
•  Observing	System	requirements	for	monitoring,	model	development,	

model	evaluaDon/validaDon,	iniDalizaDon	–	both	satellite	and	in-situ.	



Outreach Component 

•  Sea	level	relevant	data	“clearing	house”	
•  Local	data	recovery	and	quality	control	acDviDes	(e.g.,	Dde	gauge	

data	meta	data)	
•  Establishment	of	regional	acDons	plans	with	WMO	Regional	Climate	

Centers,	and	in	coordinaDon	with	the	GC	on	Regional	Climate	
InformaDon,	to	promote	and	sustain	regional	sea	level	ac4vi4es	
with	developing	countries.	

•  Regional	workshops	with	coastal	communiDes	in	developing	
countries	to	foster	data	sharing,	co-producDon	of	knowledge	and	to	
encourage	local	community	and	government	involvement.	

•  Training	courses	on	sea	level	data	management	in	developing	
countries,	in	coordinaDon	with	GLOSS.		

•  ParDcipaDon	in	the	2017	and	2021	Sea	Level	–Symposia		



2nd	GC	SeaLevel	SSC	MeeDng	
New	York	University,	Febr.	8/9,	2016	

•  Finalize	the	science	and	implementaDon	of	WPs	
•  Review	progress	of	individual	WPs	
•  Reports	on	CMIP6	and	FAFMIP	
•  Plan	workshops	and	new	acDviDes	
•  Review	and	revise	WP	teams	
•  Planning	the	Sealevel	Conference	2017	
•  White	paper	and	any	other	wriDng	assignments	
•  NaDonal	programs	and	proposal	opportuniDes	
•  Summer	Schools		



2st	MeeDng,	New	York	



MeeDng	ParDcipants	
•  Natalya	Gomez	U.	McGill,	Canada	
•  Mark	Tamisiea	NOC,	UK	
•  Roderik	van	de	Wal	U.	Utrecht,	NL	
•  Tony	Payne	U.	Bristol,	UK	
•  David	Holland	NYU,		USA	
•  Rui	Ponte	AER,	USA	
•  Detlef	Stammer	CEN,	Germany	
•  CaDa	Domingues	U.	Tas.,	Australia	
•  Benoit	Meyssignac	LEGOS,	France	
•  Jonathan	Gregory	U.	Reading,	UK	
•  A.S.	Unnikrishnan	NIO,	India	
•  Kathy	McInnes	CSIRO,	AU	
	

•  Kevin	Horsburgh	NOC,	UK	
•  	R.	Nichsolls	U.	Southampton,	UK	
•  Pietro	TeaDni	U.	Padova,	Italy	
•  Lei	Han	CLIVAR	Project	Office	
	
	
Guests:	
•  Jochen	Hinkel	Global	Climate	

Forum,		
•  Kate	White	CRREL,	USA	
•  Felix	Landerer	JPL,	USA	
•  Sophie	Nowicki	GSFC,	USA	



WP	1:	An	integrated	approach	to	
paleo	4me	scale	sea	level	es4mates	

Leads:	Natalya	Gomez,	Roderik	van	de	Wal,	Mark	Tamisiea		
•  Generate	a	consistent	sea	level	budget	for	different	Dme	periods:	

–  Last	glacial	max,	–	far-field	indicators	consistent	with	total	ice	volume	
–  The	Eemian	interglacial,	when	temperatures	were	only	slightly	higher	than	

today	but	sea	levels	were	much	higher	
–  The	20th	century	and	recent	budgets	considered	in	WP	3.	

•  Self-consistent	interac4on	between	models	of	ice,	land,	ocean,	atmosphere.	
•  Understanding	ice	and	sea	level	histories	over	Holocene	
•  Assessing	the	effects	of	a	lateral	variaDons	in	earth	structure	and	non-Maxwell	

rheologies	
•  SupplemenDng	geologic	sea	level	indicators	with	geodeDc	data,	while	

accounDng	for	other	contributors	to	these	observaDons		
•  IdenDfying	weaknesses	in	the	observa4onal	paleo	data	set	of	sea	level	change	





WP	2:	Quan4fying	the	contribu4on	of	
land	ice	to	near-future	sea	level	rise		

Leads:	Tony	Payne,	David	Holland,	Roderik	van	de	Wal,	Ayako	Abe-Ouchi		
•  Improving	understanding	of	key	processes,	such	as	iceberg	calving	and	

ice-ocean	interacDons	around	AntarcDca.	
•  Improve	global	glacier	and	ice	cap	modeling,	and	establish	coordinated	

approaches	to	making	future	projecDons	of	global	glacier	mass	balance.	
•  Test	the	numerical	basis	of	the	new	generaDon	of	ice	sheet	models	in	a	

range	of	idealized	test	cases,	in	parDcular	related	to	processes	affecDng	
the	Marine	Ice	Sheet	Instability.	

•  Validate	CMIP	climate	simula4ons	of	atmospheric	and	oceanic	climate	
above	and	around	the	ice	sheets	of	Greenland	and	AntarcDca.	

•  Conduct	a	range	of	model	inter-comparison	exercises	for	the	both	the	
Greenland	and	AntarcDc	ice	sheets.	

•  Characterize	the	high-magnitude,	low-probability	end	of	future	sea-level’s	
probability	density	funcDon.	

•  SDmulate	the	inclusion	of	ice	sheets	in	global	coupled	climate	models.	
•  Tipping	points	for	Greenland	and	western	AntarcDca	ice	sheets	(CliC)	



Ice	Sheet	Model	
Intercomparison	
Project	for	CMIP6	 S.	Nowicki	(USA),	T.	Payne	(UK),	E.	Larour	(USA)	

A.	Abe	Ouchi	(JP),	H.	Goelzer	(Uetr.	U.),	J.	Gregory	(UK)	

W.	Lipscomb	(USA),	H.	Seroussi	(USA),	A.	Shepherd	(UK).		



Experimental	framework	for	ISMIP6	
CMIP6 

AOGCMs 

Standalone 
ice sheets 

models 

Coupled  
AOGCM-ISM 

Forcings  
Analysis of climate 
over and 
surrounding the ice 
sheets for selected 
CMIP6 experiments 

Feedbacks  
How do 
dynamic ice 
sheets affect 
climate? 

Projections  
Past and future sea level due to ice 

sheets, along with associated 
uncertainty due to ice sheets and 

climate forcing  

More information: 
http://www.climate-cryosphere.org/activities/targeted/ismip6 



ISMIP6	ParDcipants	
Climate 
Modeling 
Centers:   
CanESM (CA) 
(diagnostic only) 
CESM (USA)  
CNRM-CM (FR) 
EC-Earth (SWE 
+ 9EU)  
GISS (USA) 
INM (RU) 
IPSL (FR)  
MIROC-ESM (JP)  
MPI-ESM (DE)  
UKESM (UK)  

Ice Sheet Models 
(and hopefully more):    
ARC-PISM 
AWI-ISSM 
BGC-BISICLES 
DMI-PISM 
ILTS-SICOPOLIS 
IMAU-IMAU-ICE 
JPL-ISSM 
LANL-CISM 
LGGE-Elmer 
LSCE-GRISLI 
MIROC-IcIES 
MPIM-PISM 
ORNL-CISM 
UAF-PISM 
VUB-GISM 



WP	3:	Causes	for	contemporary	
regional	sea	level	variability	and	change		

Leads:	Rui	Ponte,	CaDa	Domingues,	Benoit	Meyssignac,	D.	Stammer		
•  Understand	and	reduce	uncertain4es	in	mass	and	steric	

contribu4ons	to	contemporary	sea	level	budgets	at	global,	regional	
and	local	spaDal	scales.		

•  Determining	the	role	of	climate	modes	(e.g.,	ENSO,	IOD,	PDO,	SAM,	
NAO,	AMO)	and	internal	variability	in	general	on	sea	level.	

•  Understanding	the	role	of	coastal	and	ocean	interior	processes	(e.g.,	
shelf	sea	dynamics,	ocean	mixing,	freshwater	input,	etc)	on	local	sea	
level.	

•  AVribu4on	of	regional	sea	level	change	to	natural	(e.g.,	solar,	
volcanic)	and	anthropogenic	(e.g.,	tropospheric	aerosols,	greenhouse	
gases)	radiaDve	forcing	agents.	

•  Requirements	for	an	opDmal	and	integrated	(satellite	and	ground-
based)	sea	level	observing	system.	



Sea	level	budget:	data	errors	and		
missing	contribuDons	

•  Sea	level	budget	residual	=	Deep	
ocean		(>1500m)	contribuDon	+	
errors		:	~	0.3	±	0.4	mm/yr	

•  Constraint	on	the	Earth	energy	
imbalance	
	~	0.6	±	0.4	W/m2	

Dieng et al. (2015,Survey of Geophysics)"
von Schuckmann et al. (2016, Nat CC)"
Slangen et al. (2016 Nat CC) "

0,94 ± 0,16 mm/yr 
0,63 ± 0,12 mm/yr 

Llovel et al. and Dieng et al. 



New	data+model	stories	

•  SensiDvity	to	data	treatment	and	methodology,	
importance	of	re-examining	old	data		

•  Mostly	overlapping	esDmates?	

•  ConflicDng	stories	for	other	variables,	e.g.,	
AntarcDca	contribuDons	from	Zwally	et	al.	(2015,	
J.	Glaciology)		

Rietbroek et al. (PNAS, 2016)  

Watson et al. (Nat. Clim. Change, 2015)  

•  Reanalyses	comparisons	(Palmer	et	
al.,	Storto	et	al.,	2015,	Clim.	Dyn.)…
beVer	deep	ocean	data		



WP	4:	Predictability	of	regional	sea	level		

Leads:	Jonathan	Gregory,	Jianjun	Yin,	Tony	Payne,	Detlef	Stammer		
•  Determining	limits	of	predictability	of	sea	level	as	funcDon	of	space	and	

Dme	scale	and	the	role	of	changing	climate	modes	for	sea	level	predicDons.		
•  Understanding	and	reducing	regional	inter-model	sea	level	spread	in	

predicted	sea	level	due	to	change	in	ocean	properDes	(temperature,	salinity,	
circulaDon,	mass	distribuDon).		

•  Provide	reliable	uncertain4es	for	sea	level	predic4ons	and	projecDons,	
including	those	for	ice	sheets	and	glacier	projecDons.		

•  Incorporate	processes	relevant	for	regional	sea	level	change	in	AOGCMs,	
especially	glaciers,	ice-sheets.	Including	ice-sheets	will	place	a	focus	on	a	
bever	representaDon	of	polar	regions	in	climate	models.	

•  Provide	reliable	esDmates	of	terrestrial	hydrology.	

	



Uncertainty: 
Inter-model	spread	
	
	…	reflec'ng	strong	differences		
					in	ocean	circula'on	changes		
					(steric	changes)		
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Figure 13.24: Projected relative sea level change (in m) from the combined global steric plus dynamic topography and 
glacier contributions for the RCP4.5 scenario over the period from 1986Q2005 to 2081Q2100 for each individual 
climate model used in the production of Figure 13.16a. 
  

Slangen et al. (2014) 



FAFMIP (flux-anomaly-forced models) 
•  Scientific motivations: 

-    Patterns of sea level change – how much depends on model rather than flux 

-    Efficiency of ocean heat uptake from experiment (2), ∂T/∂t diags requested 

-    Sensitivity of AMOC to buoyancy forcing from experiments (2) and (3) 

•  In foregoing work, one model was forced with anomalous fluxes from each of 
many models. 

•  In this project, many models will each by forced with the same 
anomalous fluxes (like “hosing” experiments). 

•  Climatological monthly mean surface flux anomalies will be obtained from the 
ensemble mean of years 61-80 of the CMIP5 1%CO2 experiments i.e. time-
independent common surface forcing for 2xCO2. (No CO2 forcing.) 

•  Tier 1 (mandatory) (1) Windstress, (2) Heat flux, (3) Freshwater flux 

•  Tier 2 (optional) (5) All together (6) Passive heat 

•  Experiments are 70 years long if possible. 

•  For AOGCMs (CMIP6) or OGCMs (e.g. CORE-II). Nine groups have 
agreed to participate, four more possibly. 



WP	5:		Sea	level	science	for	coastal	
zone	management		

Leads:	Robert	Nicholls,	Goneri	Le	Cozannet,	S.	Unnikrishnan,	Kathy	McInnes,	
Kevin	Horsburgh,	Pietro	TeaDni,	Jochen	Hinkel		
	
•  Sea	level	informa4on	potenDally	useful	for	coastal	community		
•  Transi4oning	sea	level	variability	and	uncertain4es	from	regional	to	local	

coastal	scale,		
•  Probabilis4c	informa4on	and	return-period	from	combined		effects	of	sea	

level	rise		and	changes	in	extremes	(e.g.,	storm	surges).		
•  Pilot	studies	for		mega	city,	delta,	island	state,	etc.	using		accurate	sea	

level	products	from	working	groups	1-4.		





Consider	Long	Lead	Time	and	Long	Service	Life		
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After United States Ports:  Addressing the Adaptation Challenge, Mr. Mike 
Savonis 
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	Increasing	Severity	of	Climate	Impacts	

Infrastructure	planned	and	built	with	past	climate	and	weather	in	
mind	may	not	be	adequate	for	future	resilience	and	opera4on.	

Planning			

Engineering	and	Design			

Construc3on	

Infrastructure	Service	Life	

In	Service	



The 100th Thames Barrier Closure  

Source: Environment Agency 



Time 
2007 2050 2100 

•  more people/property  

•  climate change 

•  ageing FD  

R
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Unacceptable 
Tolerable 
As low as 
reasonably 
possible 

Managing Flood Risk through the Century 

Source: Environment Agency 



Coordinated	Ocean	Storm	Surge	Climate	
Project	(COSSCLIP)	

Storm surges are a coastal problem and manifest on the 
continental shelf. 



  WHAT WE LEARNED FROM THE PAST 

Land subsidence 
can contribute to 

RSLR much more 
than SLR 



In	PreparaDon	

•  Terminology	paper	
•  White	paper	on	status	of	sea	level	research	
•  Paper	on	uncertainDes	at	coastlines	



	
Regional	Sea-level	Changes	and	

Coastal	Impacts		
	

July	10	–	15,	2017	
New	York	University,	NY	

	
A	joint	GC	SeaLevel–	IOC	Conference		

		
	



Conference venue

Kimmel Center for University Life
60 Washington Sq. South
New York City, NY 10010 
USA

Conference website

www.sealevel2017.org

 

Sea level change is already now impacting 

coastal communities globally and will continue 

to do so.

To meet urgent societal needs for useful infor-
mation on sea level, the World Climate Research 
Program (WCRP) has established the theme “Re-
gional Sea-Level Change and Coastal Impacts”, 
as one of its cross-cutting “Grand Challenge” 
(GC) science questions. 

The GC Sea Level has designed and developed 
an integrated interdisciplinary program on sea 
level research reaching from the global to the 
regional and coastal scales.

In particular, the program aims for close interac-
tion with relevant coastal stakeholders to make 
y�u ��B����B �u y�V�y� . ��E� V��y�qqeu��E\q����
�^�����q���Ee^� .eu�y��^���E� u��e�y��V��e^ �
development and management. 

The WCRP, jointly with the Intergovernmental 
Oceanographic Commission of UNESCO (IOC), 
Ey�eu;�^E�E^;��^�E^� u^��Ee^�V��e^* u ^� �e^�
sea level research that will address the existing 
challenges in describing and predicting regional 
sea level changes, and in quantifying the intrin-
sic uncertainties.  
 
Ô��*eVVe�y�ǕǕ�� �uy��*� u��B �5uy��Ğ´āý�y ��V � V�
conference (Paris, 2006), and three years after 
the last Assessment Report of the Intergovern-
mental Panel on Climate Change (IPCC ). It will 
provide a comprehensive summary of the state 
of worldwide climate-related large scale sea 
level research.

Conference sponsors

Contact

Local Organization 

David Holland (holland@cims.nyu.edu)

ą�E ^�E5��´B�Euy 

Robert Nicholls (R.J.Nicholls@soton.ac.uk) 
Detlef Stammer (detlef.stammer@uni-hamburg.de) 
Roderik van de Wal (R.S.W.vandeWal@uu.nl) 

Design 
Meike Ruhnau (meike.ruhnau@uni-hamburg.de)

International WCRP/IOC Conference

Regional Sea Level

Changes 

and

Coastal Impacts

July 10-14, 2017

New York, NY, USA 



Conference	Objec4ves		
	
WCRP,	jointly	with	the	Intergovernmental	Oceanographic	
Commission	of	UNESCO	(IOC),	is	organizing	an	internaDonal	
conference	on	sea	level	research	that	will	address	the	exisDng	
challenges	in	describing	and	predicDng	regional	sea	level	
changes,	and	in	quan4fying	the	intrinsic	uncertain4es.	
	
It	follows	11	years	awer	the	first	WCRP	sea	level	conference	
(Paris,	2006),	and	three	years	awer	the	last	Assessment	Report	
of	the	Intergovernmental	Panel	on	Climate	Change	(IPCC	).		
	
It	will	provide	a	comprehensive	summary	of	the	state	of	
worldwide	climate-related	large	scale	sea	level	research.	



Expected	Par4cipa4on	
•  We	expect	parDcipaDon	from	up	to	400	people	from	natural	

sciences	,	social	sciences	and	the	coastal	management	
community.		

•  It	will	be	an	open	conference	with	limited	parDcipaDon.		
•  The	new	approach	is	to	include	the	coastal	zone	

management	community	to	enhance	interacDon	and	
networking	as	well	as	knowledge	transfer	in	both	direcDons.		



Draf	Conference	Program		
•  5-day	event		with	a	leading	theme	guiding	the	acDviDes	of	

every	day.		
•  The	structure	will	consist	of	plenary	sessions	followed	by	

extensive	poster	sessions.		
•  We	envision	evening	think	tank	sessions	where	fronDers	will	

be	discussed	that	could	lead	to	new	acDviDes.		
•  The	conference	will	be	accompanied	by	side	evens	such	as	a	

meeDng	of	the	coastal	community.		
	

•  It	is	planned	to	have	Wednesday	night	public	event	in	the	
NYU	theater	(800	people)		



Conference	Sessions	(draw)	
Monday, 10. July 2017 
Contemporary regional sea level variability and change 
 
Tuesday, 11. July 2017 
Quantifying the contribution of land ice and inland water to future 
sea level rise 
 
Wednesday, 12. July 2017 
Sea level science for coastal zone management 
 
Thursday, 13. July 2017 
An integrated approach to paleo time scale sea level research 
 
Friday, 14. July 2017 
Predictability of regional sea level 



Science	organizing	commivee	

Members	
•  Thorkild	Aarup	
•  Jérôme	Benveniste	
•  Anny	Cazenave	(JSC)	
•  John	Church	
•  Gonéri	Le	Cozannet	
•  CaDa	Domingues	
•  Natalya	Gomez	
•  Jonathan	Gregory	
•  Jochen	Hinkel	
•  David	Holland	
•  Kevin	Horsburgh	
•  Felix	Landerer	

•  Eric	Lindstrøm	
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•  The	GC	effort	will	focus	on	all	components	of	global	to	local	
sea	level	changes	and	will	consider	the	necessary	analyses	on	
global	and	regional	climate	change	data	and	simula4ons,	
extreme	events	and	potenDal	impacts,	including	the	
evaluaDon	of	sea	level	rise	impacts	for	coastal	zones.		

•  Program	aims	for	close	interac4on	with	coastal	communi4es	
to	assure	that	results	of	the	proposed	scienDfic	research	are	
incorporated	into	pracDces	of	coastal	zone	management,	and	
impacts	and	adapta4on	efforts.		

•  Studies	related	to	detailed	impact	assessments	and	the	
development	of	adaptaDon	plans	cannot	be	performed	
as	part	of	this	WCRP	GC	on	SL.		

Overarching	Goal	



Structure	of	the	GC	Sea	Level		
•  GC	steering	team	and	working	groups	(WG,	order	30	people,	each)	

underneath,	focusing	on	individual	subjects.		

•  GC	Sea	Level	co-chairs	(3)	provide	exper4se	on	ocean,	cryosphere,	
coastal	applica4ons.		

•  Jointly	with	three	co-chairs,	the	WG	leadership	makes	up	the	GC	Sea	
Level	steering	team.		

•  In	each	working	group,	led	by	several	co-chairs	represenDng	different	
core	disciplines,	an	integrated	approach	is	pursued	involving	
theoreDcal	concepts,	observaDons	and	models.		

•  Membership	within	WGs	involves	members	from	CLIVAR/CLIC/
GEWEX/SPARC,	modeling	groups,	but	also	from	other	relevant	
programs	outside	WCRP	(e.g,	PAGES,	IAG).	



Percentage	SSH	Change	(2100	-	2000)	in	MPI-ESM	
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Figure 4. (left) Percentage change in the steric sealevel due to the AIS and GIS
melting for (top) E4.5 and (bottom) E8.5 averaged for the period 2081-2099 after
normalization with the respective di↵erences 2081-2099 minus 1986-2005. (right) 3-
member ensemble averaged sea level (cm) change from (top) RCP4.5 and (bottom)
RCP8.5 standard MPI-ESM CMIP5 reference runs averaged for 2081-2099. The change
is computed with reference to sea level averaged over 1986-2005

Ensemble  
uncertainty 
remains  
large.  
 
Requires 
probably 10 
members or 
more.   
 
Might be 
true to all 
sea level 
analyses.  





Need	to	
•  Understand	contribu4ng	factors	
•  Quan4fying	extreme	sea	level	

exceedence	probabili4es	
•  Projec4ng	changes	to	extreme	sea	

level	risk	
•  Assessing	impacts	of	extreme	sea	

levels		

Extreme	Sea	Levels	
Many	factors	can	contribute	

Mean Sea Level 

Astronomical 
Tides 

Variability  
(Seasonal / 
Interannual) 

Wave Setup 

Wave Runup 

Storm Surge 

SPACE 
SCALE 

 
wave 

shoaling 
zone 

 10s-100s 
of metres 

 
------------

- 
 

continental 
shelf 

10s-100s 
of 

kilometres 
 
 

------------
-- 
 

ocean 
basin 

1000s of 
kilometres 

TIME 
SCALE 

 
seconds 

 
 
 

hours 
 
 
 

hours to 
days 

 
 

hours to 
decades 

 
 

months to 
years 

 



Mulinu’u Peninsula 

Tide 
 Gauge 

Fringing  
reefs 

Challenges	for	Adapta4on	Planning	in	the	Pacific	
(Source: Hoeke et al, J. Marine Science and Engineering, 2015) 

Sea level rise will reduce wave setup and wind setup (by 10-20%) but 
will increases wave energy reaching the shore (up to 200%)   



Sea	level	variability:	Assessing	
climate	models	in	total	sea	level	

•  Preliminary	results:	compared	to	reconstrucDons	there	is	a	gap	in	GMSL	of	a	
few	tenth	of	mm/yr:	AntarcDca	residual?,	Greenland	early	warm	period?	

•  Regional	comparison	with	Dde	gauges	is	encouraging	

Indiv.Models"
Ensemble (2σ)"
Observations"

Slangen et al. in prep"

Meyssignac et al. in prep"



DEM of the 
main sinking 

deltas 
(after Syvitski 

et al., Nat. 
Geosci., 2009) 
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  COASTAL  AREAS PRONE TO BE 
STRONGY AFFECTED BY RSLR: DELTAS 



Preparing	for	the	Long	Term:	When	to	Make	
Decisions?	
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Conference	Outcome	
In	detail	the	conference	will:	

I.	IdenDfy	the	key	factors	contribuDng	to	past,	present	and	future	
regional	sea	level	rise	and	variability.	

II.	Organize	a	systemaDc	avack	on	the	error	budget	of	these	
factors.	

III.	IdenDfy	stakeholder	needs	for	sea-level	informaDon	for	coastal	
planning	and	management	purposes.	

IV.	Define	the	requirements	for	new	and	augmented	research,	
technical	development	and	observaDons	consistent	with	the	
above.	


