LESSON 3.1.3.8: SEA LEVEL CHANGE
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This map shows the oceans and continents 14,000 years ago. How is it different to today?



What do you think has caused this difference?
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Annotate the above to include information from the powerpoint.



Isostatic Change

[image: http://www.bgs.ac.uk/discoveringGeology/climateChange/general/images/isostaticUplift.jpg]What happens to the earth’s crust when covered by ice?






What happens when the ice melts?



[image: ][image: ]


Using the maps above describe the extent of the ice sheets over Britain during the last ice age.






Analyse figure 3. (Remember to use PADL)









[image: ]Use this information to write 5 revision questions which can be used to summarise eustatic change.

Share your questions with someone sitting near you.


Revision questions on eustatic change

1)

2)

3)

4)

5)

Tectonic Changes

Past tectonic activity has had a direct impact on some coasts across the world, as well as sea levels. 
Examples:-
· Indonesia - Boxing Day 2006 (Oxford p136)
· Tohuku earthquake (Cambridge p87)
For each of the above explain what happened and the effect that it had on either the coast and/or the ocean capacity. Can you find any other examples?


	
	Time scale – short, medium or long
Short (hours/days/weeks/years)
Medium (thousands of years)
Long (millions of years)

	Tectonic uplift or downthrust

	

	Isostatic change

	

	Continental separation and collision (continental drift)
	

	Thermal expansion

	

	Global warming and ice melting

	



Summary question
What is the difference between eustatic and isostatic change?






Submergent and emergent landforms

A rise in relative sea level floods the coast and creates a submergent coastline.

A fall in relative sea level exposes land previously covered by the sea, creating an emergent coastline.
Research each of the above to include:-
· An explanation of what they are and how they are formed
· A diagram or series of diagrams to show their formation and photos
· An example from around the world





	Submergent features
	Emergent features

	Rias
Fjords
Dalmation Coast
	Raised beaches
Relict cliffs
Marine platform


Hodder textbook p113-115 (good diagrams)

Oxford p137-139

https://www.slideshare.net/6thformmatt/submergent-and-emergent-coastlines

https://www.kerboodle.com/system/images/W1siZiIsIjIwMTYvMDgvMjUvMDkvMjAvNDIvNjAvODMwOTIxX0dGNzU2X1NURC5wZGYiXV0/830921_GF756_STD.pdf






Impacts of recent and predicted climate change on coasts

[image: ]There are 2 ways in which the volume of the oceans is increasing:-

1)




2)




The unpredictability of sea level change modelling is due to:-

1) Not knowing what CO2 emissions are going to be and how much warming will increase.
2) We do not know how the giant ice sheets will respond.

There is therefore a huge range in predictions. Average predictions vary from 18cm to 59cm between 1990 and 2090.

Sea Level Change:

[image: ]
Source: Climate Change ScienceAnalyse the graph above showing past and projected sea level change.





[image: Areas at risk of coastal flooding]The effects of rising sea levels – Annotate this map to suggest as many impacts sea level rise will have in the UK. Think about all the different land uses in lowland areas of the UK.



Kiribati case study of sea level rise

Watch the following video and read through the information on p138 Oxford textbook
https://www.youtube.com/watch?v=cIG7vt1ZPKE


· Where is Kiribati?



· Why is it under threat?





· What are the impacts of sea level rise on Kiribati?






· What is the future for the Kiribati population?










Additionally reading and research

Geofile article 756 on emergent and submergent landforms

Cambridge textbook p88-91 for further information on rates of change for coastal landforms and sea level rise
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Past eustatic changes -
During the last ice age the UK
was joined to the rest of
Europe. Sea levels have risen
by 120m since the end of the
Iast ice age 10,000 years ago.

Future eustatic changes -
The Antarctic ice shelf is 4km
thick in places. If it melts then
global sea levels will ise by
approximately 50m.

The warming of oceans leads
to thermal expansion — the
same given mass of ocean
occupies a greater volume
the higher the temperature.
The impact of this ranges
from a couple of centimetres
to several metres.
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Global Warming
Carbon dioxide & other gases in the atmosphere stop some of the radiation 
from the Earth’s surface escaping into space.  They absorb & emit energy 
back towards the surface; this is termed the greenhouse gas effect.










Global Warming

Carbon dioxide & other gases in the atmosphere stop some of the radiation 

from the Earth’s surface escaping into space.  They absorb & emit energy 

back towards the surface; this is termed the greenhouse gas effect.
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3.1.3.8: Sea Level Change



Learning Objectives
•To understand the causes and impacts of sea level change (eustatic, 
isostatic and tectonic)
•To identify the major changes in sea level over the last 10,000 years
•To understand the origin and development of landforms of emergence 
and submergence
•The understand the nature & impact of recent & predicted climate 
change on coasts



Key words:
Eustatic
Isostatic
Tectonic
Emergence
Submergence
Rias
Fjords
Dalmatian coasts



Concept Checker:
qThe concept of sea level change in the context of 
the coast and synoptic links to water and carbon



qThe concept of sea level change due to tectonic 
activity



qThe concept of climate change
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