SEA LEVEL BUDGET CLOSURE

CLIMATE CHANGE INITIATIVE


http://www.esa.int

_—

Sea Level

A Sealevel =

® Glaciers

© Greenland Ice Sheet
® Antarctic Ice Sheet

© Land water storage ...

Sea level reflects changes in several climate
system components.

Through sea level budget studies we assess the
reliability of our knowledge on sea level change
and its contributions.
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Sea level trend budget 1993-2016 in mm/yr

ESA's Climate Change Initiative (CCI)

Sea Level Budget Closure (SLBC_cci)

includes several Essential Climate Variables
(ECVs) addressing sea level

m sea level
) cci

antarctic

*, ice sheet

cci

greenland

ice sheet
(od}

sea surface
temperature
(dd]

| glaciers
X \ cci

is a cross-ECV project that

o utilizes the framework and quality of CCT
products

» develops additional products in this
framework

o investigates the sea level budget and ocean
mass budget.

SLBC_cci

» concentrates on products by CCT and by
consortium members

 exploits insights into their genesis and
uncertainty characteristics

o facilitates a consistent framework of
uncertainty characterisation and sea level
budget analysis.

SLBC_cci

o addresses the global mean sea level budget
over
e 1993-2016 (altimetry era)

© 2003-2016 (GRACE/Argo era)
e includes a regional study for the Arctic.




Sea level budget and ocean mass budget elements at monthly resolution
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Products

O

Global mean sea level
change from satellite
altimetry (Sea_Level_cci)
with comprehensive

uncertainty characterisation

O
Glaciers

Global Glacier Model,
using Glaciers_cci results
for initialisation and
validation

+

Sum of steric effect
and ocean mass change

Greenland

from improved satellite
radar altimetry processing
(Greenland_Ice_Sheet
cci), calibrated against
satellite laser altimetry

@)

Steric sea level change
from Argo profiles with

additional constraints by
sea surface temperature

(SST_cci)
O

Greenland from GRACE
sat. gravimetry
(Greenland_Ice_Sheet
cci)

Global meal

Ocean mas!

Ocean mas:

O

Ensemble mean of existing

steric sea level datasets

O

Antarctica

from improved satellite
radar altimetry processing
(Antarctic_Ice_Sheet_cci)
involving a time-evolving

ice and snow density mask

Results

For the long-term trend, global mean sea
level budget and ocean mass budget are
closed within uncertainties.

Uncertainties (1-sigma) are on the order
of 0.3 mm/yr for several elements of the

budget.

For monthly times series, budgets are
also closed within uncertainties.
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Ocean mass change
from GRACE satellite
gravimetry (SLBC_cci)

o)

Antarctica from GRACE
sat. gravimetry
(Antarctic_Ice_Sheet_
ca)

Sum of ocean mass
contributions

+

Land water storage
WaterGAP global
hydrology model with
improved representation
of reservoir operation
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