
Case Study “Environmental change and management of the coastal 
environment” 

Activity Sheet 3 “The impacts of climate change on the coastal environment” 

 

Introduction 

The impacts associated with climate change are a growing concern for the coastal 
environment.  As noted in the report “Australia: State of the Environment – Coasts 2016 “ 
when discussing the pressures to the coast “the increased frequency of severe weather 
events, including strong tropical cyclones, heat waves, droughts and floods are predicted to 
have a very high impact on the coastal environment”.  Further “If no action is taken it is 
predicted that the associated rising sea levels in the future will impact heavily on the coast.”                                                                                                                                                    
This has the potential to be quite a large topic - Activity Sheet 3’s focus is to introduce 
students to these pressures and the associated impacts to the coastal and marine 
environment. Opportunity exists for you to go into more detail about some of these specific 
pressures. 

 The content of this activity sheet relates to the following Geographic Concepts and Skills 
and Geographic Knowledge. 

Geographic Concepts and Skills 

Place, space and interconnection 

• Identify, analyse and explain significant spatial distributions and patterns and 
identify and evaluate their implications over time and at different scales. 

Data and Information 

• Collect and record relevant geographical data and information, using ethical 
protocols, from reliable and useful primary and secondary sources. 

• Analyse and evaluate data, maps and other geographical information using digital 
and spatial technologies and Geographical Information Systems as appropriate, to 
develop identifications, descriptions, explanations and conclusions that use 
geographical terminology. 

Geographic Knowledge 

• Environmental, economic and technological factors that influence environmental 
change and human responses to its management. 

• Causes and consequences of environmental change, comparing examples from 
Australia and at least one other country. 



Assumed Knowledge 

• An understanding of what constitutes climate change.  
• The natural and human causes of climate change. 
• Evidence of climate change. 

If you need to spend time revising these concepts some useful sites and short clips to assist 
you are listed below. 

What is climate change? 

       What is climate change - NASA 

An interesting and well explained article making a personal connection to the concepts in 
the above articles can be found at 
 
       See how global warming has changed the world since your childhood 
 
 
Some short clips to support the above articles are listed below. 
 

The three minute story of 800,000 years of climate change 
 
Causes and effects of climate change 
 
What is climate change? 
 
 
 

An Overview 

 The report “Australia: State of the Environment – Coasts 2016’ in regard to climate change 
states that “it is expected to become increasingly prevalent and unlike most other pressures 
affect the entire coast. Since 2011 climate change has manifested as increased frequencies 
of marine heatwaves and storms, such as Ningaloo heatwave, tropical cyclone Yasi of 2011 
and the 2016 marine heatwave that caused severe bleaching of the northern Great Barrier 
Reef.  Sea level rise is a  key pressure that Australia is only just beginning to experience and 
one that will have increasingly conspicuous impacts in the future decades. If green house 
gas production is not rapidly reduced, the rate of sea level rise is predicted to reach 12mm 
per year or higher by 2100.                                                                                                             
These impacts are reflected by the image below. 

 



 

 

To go into more detail about the above content go to “Australia state of the environment 
2016 coasts” 

Once on this site go to the section on “Pressures affecting the coastal environment” then 
“Climate and weather” (page17 of the PDF version).  Using the information contained here 
answer the following questions. 

1. List the ways that changes in climate and weather could affect the coast. 
2. Provide recent examples of the above impacts. 

An article and a short clip which also summarises the impacts of climate change on the coast 
can be found at   

Climate change affects coastal communities and beyond 



If you wish to focus on Victorian coastlines go to State of the environment – Victoria 
2018 – coasts.  The section on climate change contains a good summary of the 
impacts to the coast. 

Sea Level Rise 

1. As an introduction to this impact watch the clip Catalyst- sea level rise 
 
Read over the information found at  

Sea level rise explained 
 
Rising sea levels – causes and effects 

With reference to the above content answer the following questions. 

a. How much are sea levels rising by? 
b. Explain the current causes of rising sea levels. 
c. List the potential impacts of rising sea levels to the coastal environment (this will 

be covered in more detail in later tasks). 
 

2. Watch the clip Watching rising sea levels from space 
 
a. Note down the regions of the world that are experiencing rising sea levels. 

 If you would like to go into more specific detail go to “NASA –Sea level change” 
There are also global maps that you can also download to identify regions that 
are susceptible to rising sea levels.  
 

b. Read over and discuss one of the following articles 
 
 The cities that will be drowned by global warming 
 
Rising sea levels will erode more cities by 2050 
 
 Summarise the content found in this article by completing a table similar to that 
below.   The content of this table will also provide a useful introduction to the 
other tasks that follow. 
 
As an alternative to the above articles go to Sea level rise and the fate of coastal 
cities found on Google Earth. Using the information found here the same task as 
mentioned above can be undertaken. 
 
 
 
 
 

 



 

Location Potential impacts of rising sea 
levels 

Current or planned actions to 
limit the impact of rising sea 
levels. 

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 
 
 
 
 
 

  

 

 

c. Go to “Australia state of the environment 2016 coasts” Once on this site go to 
the section on “Pressures affecting the coastal environment” then “Sea level 
rise”.   
Refer to Figure COA6 showing Sea Level Trends (page 22 of the PDF version). 

Describe the pattern of sea level trends shown. (Before undertaking this task it is 
recommended that this map is described and discussed. To make this task easier 
it may be useful to categorise the rises in sea levels as high, medium and low.) 



As an alternative to the above go to Predicted coastal flooding results from 
climate change. Using the maps found on this site look at the potential impacts 
for the Australian cities shown. 

 

3. Using the content from the above tasks as a guide, conduct further research into the 
impacts of rising sea levels to the coastal environment.  Share and discuss these 
impacts in class.                                                                                                                                                    
To extend this activity categorise these impacts. For example, broad categories such 
as the impacts on the built and physical environment could be used. If you wish 
these two broad categories could in turn be further broken down. 

Using the above content complete one of the activities outlined below.   

Option A. 

Go to “Australia state of the environment 2016 coasts” 

Once on this site go to the section on “Pressures affecting the coastal environment” 
then “Sea level rise”.  Refer to Figure COA7 showing the “Regional distributions of 
sea level change 4 emission scenarios” (page 23 of the PDF version). 

 Explain the maps to the class and discuss their meaning/repercussions. 

With reference to class discussion and the research into the impacts of rising sea 
levels, students are to write a report outlining the potential repercussions for the 
“business as usual scenario” and recommend actions that could be undertaken to 
avoid this scenario. If you wish to extend this task you could ask students to 
comment on the impacts for each of the scenarios shown.  

In their report students could cover the following key points 

a. Areas impacted by the rise in sea levels. 
b. The impacts to the built and physical environments as a result of rising sea 

levels. 
c. Existing strategies that have been implemented to reduce the impacts of 

rising sea levels and an evaluation of their effectiveness. 
d. Recommendations of other strategies (you may wish to place a number on 

the amount of suggested strategies) that could be implemented to reduce 
the impacts of rising sea levels. If you wish to extend this task students could 
complete a SWOT analysis for their proposals. 

Choose whether you would like this task to be done individually or in a group work 
scenario.   



A range of resources, such as those listed below, are available to assist students in 
developing a set of recommendations on ways to minimise the impact of rising sea 
levels. 

 Design in the age of sea level rise 

 Sea level rises – causes, effects and solutions   

 5 ways cities are preparing for rising sea levels 

 The world’s coastal cities are going under – here is how some are fighting back 

 Improving coastal protection 

 How to stop a city from sinking 

 5 of the world’s most innovative ideas to rising sea levels 

 

Some useful clips are 

 As seas rise nature can protect our cities 
 
 Adaption to sea level rise 

 
 

Option B. 
 
Go to https://www.melbournewater.com.au/sites/default/files/Planning-for-sea-
levels.pdf. 

Refer to the map titled “2100 tidal inundation areas in Port Phillip and Westernport 
Regions” (more detailed maps can be found on pages 14-15 of this report). List the 
areas impacted by predicted rising sea levels. Alternatively you could use the image 
found at Predicted coastal flooding results from climate change. 

With reference to class discussion and the research into the impacts of rising sea 
levels, students are to write a report outlining the potential repercussions for Port 
Phillip Bay as a result of a 0.8 metre rise in sea level (as shown on the above map) 
and recommended actions that could be undertaken to avoid this scenario. 

In their report students could cover the following key points 

a. Areas impacted by the rise in sea levels. 
b. The impacts to the built and physical environments as a result of rising sea 

levels. 



c. Existing strategies that have been implemented to reduce the impacts of 
rising sea levels and an evaluation of their effectiveness. 

d. Recommendations of other strategies (you may wish to place a number on 
the amount of suggested strategies) that could be implemented to reduce 
the impacts of rising sea levels. If you wish to extend this task students could 
complete a SWOT analysis for their proposals. 

Articles, such as those listed below, discuss the specific impact of a sea level rise on 
Port Phillip Bay. 

State of the Environment Report – Victoria 2018  (see section on sea level) 

 How a sea level rise would flood thousands of Melbourne homes. 

 Rising tides, erosion a threat to Port Phillip Bay’s beachside suburbs. 

Rising seas raise questions over long term beach box appeal. 

The inner Melbourne suburbs at growing risk of coastal flooding. 

 

Refer to the list of resources in Option A regarding strategies to minimise the 
impacts of rising sea levels. 

 

Extreme Weather Events 

In regards to extreme weather events the report “Australia: State of the Environment – 
Coasts 2016’ states “Coastal Australia has experienced many extreme weather events in the 
past 5 years consistent with predicted effects of climate change”. 

The major effects of severe weather activities on the coast include 

• The direct effect of bushfire frequency and intensity on coastal habitats and the 
resultant erosion and rise in sediments that enter the waterways when bushfires are 
followed by rains.   

• Flooding of low lying areas during storm activities (likely to be exacerbated by rising 
sea levels). This may also result in an increase in the amounts of nutrients and 
chemicals entering waterways and oceans. 

• Erosion of foreshore areas during storm activity and the damage done to property 
and infrastructure (likely to be exacerbated by rising sea levels). 

• Damage to the physical and built environment from cyclones/hurricanes. 
• The rising ocean temperatures and reduced river flows associated with drought/heat 

waves. This will be covered as a separate topic later in this activity sheet. 



To show the impacts of the above events complete the following activities. 

1. Quickly brainstorm categories of extreme weather activities such as those shown in 
the table below. 

2. Place these categories in the table below. For each of the different categories get 
students to research recent examples of these severe weather events (you may choose 
to do this on a global scale or just for Australia). 

 

Severe Weather Event Australian Example Global Example 
Bushfire 
 

2019/2020 Bushfire SE 
Australia – specific locations 
such as Mallacoota or Eden. 
Wye River Fire (2015) 
 

Camp Fire – California (2018) 

Floods 
 
 
 
 
 

Brisbane Floods (2011) Indian Floods (2019) 

Cyclone/Hurricanes 
 
 
 
 
 

Cyclone Marcia (2015) 
Cyclone Yasi (2011) 
 

Hurricane Harvey (2017) 
Hurricane Katrina (2005) 

Storms 
 
 
 
 
 

Melbourne (2017) 
 
 
 

 

Droughts/reduced river flow 
 
 
 
 
 

The Millennium Drought and 
the impact on the Coorong. 

Capetown 

 

3. From the list of extreme weather events created above, highlight those that are likely 
to have the largest impact on the coastal environment and that will also have 
information readily available. 



Either, allow students to select their own event or allocate an event to research and to 
prepare a short presentation on. This presentation could include the following 

• Map showing the location of the event and a description of the events 
relative location. 

• Date and duration of the event. 
• A short explanation of the factors causing the event. This should be 

supported by diagrams or clips. 
• The impact of this event to the physical environment of the coast. This should 

be supported by statistics and images. 
• The impact to the built environment of the coast. This should be supported 

by statistics and images. 
• Optional – a description of how this event was managed and the 

effectiveness of management strategies. 

 

Alternatively you may select one example from the above list and complete the activity 
as a class. If available you could also show a clip of a well known event and record the 
content from this clip in a table similar to that below. 

Name of Event:  ________________________________ 

Date of Event: _____________________________ 

 

 

Duration 
 

 

Causes of the event 
 
 
 
 
 
 

 

Impact to the physical 
environment of the coast 
 
 
 
 
 
 

 



Impact to the built 
environment of the coast 
 
 
 
 
 

 

Strategies implemented to 
repair damage/to minimise 
the risk of further damage. 
 
 
 
 

 

 

 

Rising Sea Temperatures 

As an overview of this impact go to Ocean warming explained.  After looking at the clip on 
this site, and discussing the information contained in the article complete the following 
tasks. 

1.  The image below shows that global ocean temperatures are on the rise. 

 



a. With reference to this graph describe the recent trends in global ocean 
temperatures. 
 An explanation of the “argo data” is explained in the following article. 
New study confirms the oceans are warming rapidly 
If you wish to get more specific and extend this task, this article also contains 
images of the rise in temperatures for the different oceans. 
 

b.  Estimate the average rise per annum in global ocean temperatures. 
 

2.  Since the beginning of the 20th century the temperature of Australian coastal waters 
have risen by 0.9 C. With reference to images such as that found below describe the 
recent trends for Australia. 

 

If you wish to extend the above task articles such as This summer’s sea temperature 
was the hottest on record for Australia  provide an explanation for recent rises in sea 
temperatures and why there is some variance as evidenced in the above graph. 

3. In regards to the impacts of rising ocean temperatures the report “Australia: State 
of the Environment – Coasts 2016” states “rising sea temperatures are associated 
with shifts in the distribution of species, coral bleaching, increased risk of harmful 
algal bloom and impacts on fishing and aquaculture”  

 

 



a. With reference to the following articles summarise the above impacts of 
rising sea temperatures in more detail. 

Latest ocean warming review reveals extent of impacts on nature and 
humans   

Sea surface temperatures 

Marine problems : climate change 

Ocean warming    

b.  Using the above as a guide undertake the necessary research to examine the 
impacts of rising ocean temperatures on the Great Barrier Reef. Several 
resources and clips, particularly in regard to coral bleaching events are 
available. Some of these resources are 

Climate change and coral bleaching 

Climate Change – the threat to the Great Barrier Reef 

How the 2016 bleaching altered the shape of the northern Great Barrier Reef 

Sever coral bleaching hits two thirds of reef 

Coral bleaching 
 
99% of Green Sea Turtles studied turning female 
 
Climate change could alter ocean food chains 
 
Climate change and the Great Barrier Reef 
 

 

 

 

   

 

 

 



 

 

 


