
Submergent & Emergent 
Landforms



Why does sea level change?



Eustatic change

• The change in the amount of water in the sea. 

– During an Ice Age there is less water in the ocean 
as much precipitation falls as snow and joins the 
ice on the land. Therefore sea level falls.

• When ice melts then the volume of the water 
begins to increase and so sea levels rise. This 
can happen quite quickly.



• Global warming is increasing sea levels.

– This is due to thermal expansion as water gets 
warmer

• It is also due to melting of freshwater ice 
sheets, e.g. Greenland. Melting of sea ice will 
not increase sea levels

Eustatic change



Isostatic change

• Isostatic change occurs much more slowly 
than eustatic change.

• When large ice sheets cover the land it weighs 
down the land and actually makes it sink. 

• When the ice melts the land begins to rise as 
the weight is removed. 

– This is called isostatic readjustment.



Isostatic change



Isostatic change in Britain



Landforms

Submergent Emergent

Ria Raised beach

Fjord Relict cliff

• Submergent coastline – one which has a rising sea level

• Emergent coastline – one which has a falling sea level



This is a drowned river valley. As sea levels rise they flood the 
river valleys, leaving only the high land visible.Ria
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Rias have a long section and 
cross profile typical of a river 
valley and usually a dendritic

system of drainage.

Ria



Fjord This is a drowned glacial valley. As sea levels rise, 
U-shaped valleys left by glaciers are submerged.



Fjord
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• Fjords have steep valley 
sides and are fairly 
straight and narrow. 

• They have a u-shaped 
cross-section with 
hanging valleys on 
either side. 

• At the mouth they have 
a shallower section 
called a threshold. 

• This is thought to be due 
to reduced glacial 
erosion as the glacier 
came into contact with 
the sea.

Fjord

http://www.google.co.uk/url?sa=i&rct=j&q=fjord+formation&source=images&cd=&cad=rja&docid=37JtZGNzsCVggM&tbnid=kf4p94uYzP3-bM:&ved=0CAUQjRw&url=http://www.arcticsurfblog.com/2012/02/how-to-find-waves-along-a-steep-coastline/&ei=VFg-UfjpHZCS0QW98oBA&bvm=bv.43287494,d.ZGU&psig=AFQjCNFbx-khnbXrbU1GdZpDzXQ0MDRqfQ&ust=1363126697580056
http://www.google.co.uk/url?sa=i&rct=j&q=fjord+formation&source=images&cd=&cad=rja&docid=37JtZGNzsCVggM&tbnid=kf4p94uYzP3-bM:&ved=0CAUQjRw&url=http://www.arcticsurfblog.com/2012/02/how-to-find-waves-along-a-steep-coastline/&ei=VFg-UfjpHZCS0QW98oBA&bvm=bv.43287494,d.ZGU&psig=AFQjCNFbx-khnbXrbU1GdZpDzXQ0MDRqfQ&ust=1363126697580056
http://www.google.co.uk/url?sa=i&rct=j&q=fjord+formation&source=images&cd=&cad=rja&docid=37JtZGNzsCVggM&tbnid=kf4p94uYzP3-bM:&ved=0CAUQjRw&url=http://www.arcticsurfblog.com/2012/02/how-to-find-waves-along-a-steep-coastline/&ei=VFg-UfjpHZCS0QW98oBA&bvm=bv.43287494,d.ZGU&psig=AFQjCNFbx-khnbXrbU1GdZpDzXQ0MDRqfQ&ust=1363126697580056
http://www.google.co.uk/url?sa=i&rct=j&q=fjord+formation&source=images&cd=&cad=rja&docid=37JtZGNzsCVggM&tbnid=kf4p94uYzP3-bM:&ved=0CAUQjRw&url=http://www.arcticsurfblog.com/2012/02/how-to-find-waves-along-a-steep-coastline/&ei=VFg-UfjpHZCS0QW98oBA&bvm=bv.43287494,d.ZGU&psig=AFQjCNFbx-khnbXrbU1GdZpDzXQ0MDRqfQ&ust=1363126697580056


Raised Beaches

Areas of former wave-cut platforms and 
their beaches which are at a higher level 
than the present sea level.



• Raised beaches are common in Scotland.

• The Isle of Arran is a good example.

Raised Beaches



Relict cliffs

An old cliff displaying features such 
as caves, arches and stacks.
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Impacts of present and predicted sea 
level rise

• Rising sea level has been happening quite 
slowly in recent millenia – 1-2mm per year

• Rate has increased recently to 4-5mm per year

• Future predictions are uncertain: between 0.3 
and 0.5m increase by 2090



• Coastal flooding – particularly low-lying areas 
and increased erosion, e.g. Holderness.

• Southeast Britain is at greatest risk of flooding 
due to combined eustatic change and 
subsidence.

• Key areas: London, Hull, Middlesborough

• Major road and rail links and power stations.

Impacts of present and predicted sea 
level rise



Impacts of present and predicted sea 
level rise on UK settlements
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Impacts of present and predicted sea 
level rise on London
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• Impact on underground water resources.

• Intrusion of salt water beneath the land could 
contaminate freshwater stores

• Abstraction points would have to be moved 
upstream/inland.

Impacts of present and predicted sea 
level rise on fresh water sources



• Coastal habitats threatened – wetlands and 
salt marsh

• Ecosystems can adjust but depends how fast 
the sea level rise is.

• Also, coastal squeeze may occur in salt marsh.

Environmental impacts of present and 
predicted sea level rise



• More developments are occurring on at risk 
areas.

• Insurance is expensive – which may dissuade 
people from moving into these areas

Socio-economic impacts of present 
and predicted sea level rise


