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This talk:

Global perspective ï 21 

century

ÅWhy coastal change (and 

not only sea-level change)?

Å Go through the individual 

drivers for coastal change

ÅWhat are the effect of the 

combination of these 

drivers?

ÅWhich coasts are most 

exposed?

ÅWhat about Bergen and 

Norway?
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Google 

Earth

Eco-business.com

The Guardian

Rising coastal sea levels pose threat to
cities in Vietnam andThailand
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NASA
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COASTAL CHANGE

1. Global sea-level changes
3. Sediment supply

4. Sediment distribution

2. Vertical land movement
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COASTAL CHANGE

Global sea-level change
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Fox-Kemper et al. 2021, IPCC AR6

Global sea-level change
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Å Melting og ice sheets and glaciers: 44%

Å Glaciers: 17%

Å Greenland: 17%

Å Antarctica: 10%

Å Expansion of sea-water due to heating: 39%

Å Ground-water depletion: 17%

Global sea-level change

Fox-Kemper et al. 2021, IPCC AR6

2006-2018
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Global sea-level change

Tamisiea and Mitrovica, 2011
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COASTAL CHANGE

Vertical land movements
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Philip Minderhoud et al., 2015

Vertical land movements
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Dagbladet,

19.5.2023

Vertical land movements
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Abidin et al., 2015

Reynold Sumayku / Alamy Stock Photo

1974-1991 1991-2010

Vertical land movements
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Erkens et al., 2015

Vertical land movements
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Minderhoud et al., 2015

Vertical land movements
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COASTAL CHANGE

Sediment supply
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Blum and Roberts, 2009

Sediment supply



Geodynamics and Basin Studies  Group

Institutt for geovitenskap
Department of Earth Science

Sediment supply
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Sediment supply
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Zarfl et al., 2015

Sediment supply
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Dunn et al., 2019

Sediment supply
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Image: buildingradar.com

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 ï

hence increased sand consumption from rivers and the coastline .

Image: ArchDaily

Sediment supply

SAND MINING

Foto: Ted McGrath/Flickr.
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Vasilopoulos et al., 2020

Sediment supplySAND MINING MEKONG DELTA
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Bendixen et al., 2019

Sediment supply



Geodynamics and Basin Studies  Group

Institutt for geovitenskap
Department of Earth Science

Giosan et al., 2014

Sediment supply
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Blum and Roberts, 2009

Sediment supply
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COASTAL CHANGE

Sediment distribution
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Cape lookout national seashore, North Carolina

Sediment distribution
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How to 

model

future 

coastal 

landscapes? 

Process modelling

Dano Roelvink, YouTube (S2Stalks)?

Empirical modelling

The Bruun Rule (modified after Langedijk 2008)

Sediment distribution
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Cape lookout national seashore, North Carolina

Sediment distribution
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Processes affecting coastal change
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Global predictions

Nienhuis et al., 2023

Vousdoukas et al., 2020

Nicholls et al., 2021
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Illustration: Martin Kjenes
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Prosesser som bidrar til flomhendelser

Ronald Toppe/Scary Weather

STORMFLO+TIDEVANN
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Lee et al. (2023) Synthesis report of IPCC AR6  (based on intermediate GHG emissions scenario (SSP2-4.5))

STORMFLO
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An

actualexample

from 

Scandinavia

Slides courtesy of Atle Nesje
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New prognoses for sea -level rise

Observed:

1880-2000: 20 cm

(1,7 mm/year) 

Calculated

Rahmstorf (2007)

~86 cm

Today:

Ca. 3 mm/year
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Todays land uplift

in Scandinavia

(mm/year)


