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This talk:

Global perspective T 21
century

A Why coastal change (and
not only sea-level change)?

A Go through the individual
drivers for coastal change

A What are the effect of the
combination of these

drivers?
A Which coasts are most

exposed? -
A What about Bergen and e

Norway?
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Oya som blir borte

Verden forsvinner under fottene til barna i Shishmaref.

.Vvhekemm i Even Kjolleberg

Solutions to the global
noncommunicable
diseases epidemic

Coastal floods warning in UK as sea levels
rise

Florida is drowning.
Condos are still being
built. Can't humans see
the writing on the wall?

The Guardian
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3. Sediment supply
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1. Global sea-level changes

4. Sediment distribution

Seq feye) 1992 -

Sediment Dispersal
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Global sea-level change
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Global sea-level change

Projected global mean sea level rise under different SSP scenarios
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Fox-Kemper et al. 2021, IPCC ARG
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(b) Global Sea-Level Budget
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Fox-Kemper et al. 2021, IPCC ARG

2006-2018

A Melting og ice sheets and glaciers: 44%

A Glaciers: 17%

A Greenland: 17%

A Antarctica: 10%
A Expansion of sea-water due to heating: 39%
A Ground-water depletion: 17%

Global sea-level change
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Global sea-level change
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Vertical land movements

Dams F \
PR LS Sea | 003y, / \
. U evel ,
g Deforestation Barrier ™™ | ongshore
Freshwater sediment
withdrawal {&0’{\ \ transport
Avtificial levees
Wetlands Sediment Dispersal
Wave and Tide Action

Tidal marsh

# ’GPSsateIiteil " '\‘ \
S VNN A i
3 ol T o il
S ‘-
77 3 Satelite
2 S alimeter =
GPs 75 <
antenna,, Tide Gauge I
) | Seasurface <~
Sediment
Compaction
N econe e COASTAL CHANGE
Ground Water Extraction

Earths Center of Mass
A /

Institutt for geovitenskap
Department of Earth Science




PROCESSES OF SUBSIDENCE

Vertical land movements
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Vertical land movements
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Vertical land movements
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Welcome to Jakarta

Abidin et al., 2015 O s i
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Subsidence (m)
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Erkens et al., 2015
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PROCESSES OF SUBSIDENCE

Vertical land movements

Tectonics &
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Sediment supply
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Sediment supply
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Sediment supply

Satellite map
Water index

Water change

Year - 1984
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Sediment supply
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Sediment supply
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Sediment supply
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Sediment supply

SAND MINING

Foto: Ted McGrath/Flickr.

Image: buildingradar.com Image: ArchDaily
Yearly sand and gravel consumption for the industry , mainly concrete , glass, electronics :
32-50 billion tons.

The intens urbanizations will only increase in the future i
hence increased sand consumption from rivers and the coastline .
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SAND MINING MEKONG DELTA Sediment supply
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Billion tonnes per year

Sand price (US$ per tonne)

Sand availability == Sand demand
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Bendixen et al., 2019
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IN THE RED Sediment supply

Most large- and medium-sized deltas cannot grow fast enough to keep up with sea-level rise in
the next century. Damming reduces sediment load further and pushes more deltas into the red.
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Sediment supply
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Sediment distribution
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Cape lookout national seashore, North Carolina
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Sediment distribution

Process modelling
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Empirical modelling
The Bruun Rule (modified after Langedijk 2008)
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Cape lookout national seashore, North Carolina
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Geodynamics
(tectonics, isostasy)
0-5 mm/yr

Compaction
0-3 mm/yr

Anthropogenic subsidence
0-100 mmy/yr

~

Processes affecting coastal change

-Sediment aggradation Global sea-level changes
0-5 mm/yr 3,6-8,5 mm/yr
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Global predictions
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Rocky coasts

Rocky coasts with
headland beaches
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lllustration: Martin Kjenes
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STORMFLO+TIDEVANN
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Ronald Toppe/Scary Weather

Prosesser som bidrar til flomhendelser
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STORMFLO

a) Increase in the population exposed to sea level rise from 2020 to 2040

Exposure to a coastal flooding event that

currently occurs on average once every 100 years
TR
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Lee et al. (2023) Synthesis report of IPCC AR6 (based on intermediate GHG emissions scenario (SSP24.5))
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New prognoses for sea -Ie\j’/el rise
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Todays land uplift
In Scandinavia
(mm/year)
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