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Projected global mean sea level rise under different SSP scenarios
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Sea-level rise
means loss of
land, cultural
heritage, and
impacts
infrastructure an
access

Source: CoastAdapt, 2100
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Geodesy has something to say about almost all components of present change
Land Water Storage
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GRACE AND GRACE-FO Observations ofF Polar Land Ice Mass Changes

Average Mass Loss:

142 Gigatons/year

Average Mass Loss:

269 Gigatons/year
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Linear+quadratic model fit to data 1992-2020
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Incheon between mid and high end
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We must understand vertical land movement if
we are going to understand future sea-level
rise

For much of our coastlines we have little idea
what vertical land motion is, or even its sign

Source: Oelsmann et al. 2024

o

ASL (m)

Relative sea level from TGs

4 { == == Manila S. Harbor (Phillipines)
== == Fort Phrachula Chomklao (Bangkok, iland)
=== Cordova (Alaska, USA)

Yakutat (Alaska, USA)
= Miyake Sima (Japan) TN

3 4 === Kozu Sima (Japan)
— to |l (Japan) \ "~ \/ I

RSL (m)

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year
0.9 GMSL change
Absolute SLC-D19 SL budget SLC-F20
—— Absolute SLC-F20 == Satellite altimetry

—
.

70-2 T T T T T T T T T 1
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year




-150" -120° -90° -60° -30° ©o° 30° 60° 90° 120° 150° 180°

Source: Hammond et al. 2021



We do not understand this subsidence, which
is 0.5-1.0mm/yr faster than any model

Reference frame error? Could be ~0.4mm/yr
worst case in ITRF

Sustained deformation due to various
Magnitude 8+ earthquakes since 2004?

Regardless, it seems a new-ish pattern-—
otherwise 20" Century sea level rates in
Sydney and Fremantle would be higher than
the global average — but they are not

A mystery.

Source: Riddell et al. 2020
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12°S

Altimetry minus tide gauge also suggests

22°S much of Australia is subsiding

&5 But suggests some spatial variability — is
this real?
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(a) Our VLM estimate
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New satelllte data shows NZ’s

major cities are sinking - meaning §
rising seas will affect them sooner |

BT R "\
:H" :
B

~

‘f
g’ i 3 - - . ,\‘. : ‘ > — ’ =

"
ITINRETEN a—

Published: April 7, 2025 6.06am AEST

Shutterstock/Jakub Maculewicz

S Copy link Rising seas are already affecting coastal communities in Aotearoa A"
& Email New Zealand. On a global average, the sea level is now 18 Jesse Kearse
X X (Twitter) centimetres higher than it was in 1900, and the annual rate of . e K ey
be Blluesky Increase has been acceleratine to currentlv 4.4 millimetres per
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major cities are sinking - meaning :
rising seas will affect them sooner
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Ponrua Harbour 1959

major cities are sinking - meaning S,
rising seas will affect them sooner & .
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INSAR shows that reclaimed land (in NZ but
elsewhere) is often subsiding

Tide Gauges are often not representative of
the sea level at nearby coastlines

GPS at tide gauges are not often
representative of nearby land motion

Source: Kearse et al. 2025




Sea Level Rise (m)

New Zealand
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Tora Oroi Steam (Site 2439)

VLM (2003 - 2011): -8.3 = 1.7 mm/yr
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Non-availability
of both
ascending &
descending
imaging poses
challenges in
some places

NISAR mission
launch 2025
should resolve
this.globally




Geodesy and geospatial are core to
understanding present-day sea level and its
contributors

But it can also be used to say something
about the future of sea level change — we are
presently charting a higher-end course

GNSS has revolutionised our understanding of
Earth’s vertical land motion

INSAR offers the next step — spatially
continuous VLM across much of the coastal
domain when combined with high quality
GNSS

We now need to train a new generation of
experts — especially in geodesy —a combined
government, university, and industry matter
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