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WP 6: Global sea level budget
Leads: Anny Cazenawnd BenoitMeyssignac

Tentative spporting teanfalphabetic ordey. M. Ablain, J. Bamber, T. BoyeD. ChambersB.
Chao, J. Chenl. Church C. Domingues J. Famiglietti R. Forsberg, AGardney M. Horwatt,

M. Ishii, J. Kusche K. Lambeck F. Landerer, R.eclercq, E. Leuliette,W. Llovel, D. Masters, M.
Marcos,B. Marzeion C. MerchantS. Nerem, F. PauR. Ponte,J.T. ReagemR. RietbroekR.

Riva, K. von SchuckmaniG. Spadal. Velicogna, Y. WadaR. van de WalC. Watson, S.
Wijiffels, B. Wouters

~Scientific Challenges

Accurate assessment of presday global mean sea level variations and its components (ocean
thermal expansion, ice sheet mass loss, glacexss changechanges in land water storage and
atmospheric water vapour content, etcijriportant for manyeasonsThe global mean sea level is

an integrator of changes occurring in the Earti@ste system in response to unforcelimate
variability as well as natural and anthropogenic forcing facidne. evolution of pbal mea sea

level providesinformation on climate and neeclimate driven processese.g.,net contribution of
ocean warming, land ice melthanges in water storage continental river basins and glacial
isostatic adjustment (GIAYemporal changes (e.g. acceleratiomigd#) of one or more components

will be reflected in the global mean sea level curve. Study of the sea level budget provides
constraints on missing or poorly known contributions, e.g., the deep oceyetrsatmpled by
current observing systems or changewater storage on land due to human activiteeg. ground
water depletion of aquifersktill highly uncertainGlobal mean sea level corrected for ocean mass
change allows independent estimate of temporal changes in ocean heat content, fronmevhich t
EarthOs energy imbalance can be dedditedsea level and/or ocean mass budgptoach can be

in principle also usedo constrain GIA modelsThe GIA phenomenon has great impact on the
interpretation of GRACHased space gravimetry data over the ceanocean mass changa)d

over Antarcticq for ice sheet mass balancehelGIA signal is about the same order of magnitude
as the climate signais these regionsHowever, there is still no consensus on best estimates, a
result of uncertainties inegjlaciation models and mantle viscosstyucture Recent GIA models
assuming lateral variations in mantle viscosity suggest significant differences with uniform
viscosity models as far as the GIA correctiover the oceans is concernddnally, observed
changes of the global mean sea level and its compoasntiindamental fovalidating climate
models used for projections.

This WP has for objective tassesshe various data setsedto estimate components dhe sea

level budget. These data setse hased on the combination of a broad range of spased and in

situ observations model estimatesand algorithms Evaluating their quality, quantifying
uncertainties and identifying sources of discrepancies would be extremely useful for the community
worldwide.

The WP willfocus on the higiprecision altimetry era (since the early 1990s), including the Argo
and GRACE periodsince early 2000s)Closure of the ea level budget will be assessed, and
regular updates, e.g. at yearly interyaddl be provided Constraits on missing and poorly known
contributions to sea level will be regularly revisited.

Effort developed around the sea level budget cbalasothe opportunity to set up an international
project of climate data intercomparison (calleBIE -for Climate Data Intercomparison Projgct
within WCRP, gamilar to the Climate Model Intercomparison Project (CMIP$uch a CDIP
initiative shouldbe open to groups outside WCRRIisingthe profile of observational assessment
efforts.
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Approach and communities involved:

This WP will assess products for sea level and its components provided by different groups
worldwide andon-going international projects (e.g. thEuropean Space Agen&B8A Climate
Change Initiative/CCl Sea Level Budget Closure &b}rSLBC cct). It will also regularly
examine closure of the sea level budget.

In addition to the team members listed above, the international community involved in the various
aspectf presentday sea level changes and interpretation is welcomartaipate. Coordination
among the diverse international communities will facilitate an integratelé@wseleoudget approach.

It is proposed that the global sea level budget assessment be published on a yearly basis in OEa
System Science DataO.

Produd¢s assessed in the CDIP should be freely available to the community worldwide.
Coordination withthe WCRP Data Advisory CouncfWWDAC) will be established.

Linkages.

There is obvious linkage witthe satellite altimetry, GRACE and Argo communities, as well as
with a number of ogoing international projects such as the ESBC_ccj IMBIE 2, etc. More
generally, considering the interdisciplinary aspect of the global sea level budgetdopibutions
from geodesists, remote sensing experts, oceanographers, glacioldyidtsjogists and
geophysicists are to be expected.

Together with ocean heat content and the EarthOs energy imbalance, the global mean sea leve!
one of the best indicators ofirgoing climate change. The proposed WP should be an opportunity
for further inclusion of the global mean sea level among the climate variables considered by the
future of the UNFCCC global stocktake.

|
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