
14.5 SkillBuilder: Using geographic information
systems (GIS)
14.5.1 Tell me
What is GIS?
GIS is a computer-based system of layers of geographic data. Just as an overlay map allows you to
interchange layers of information, GIS allows you to turn layers on and off to make comparisons between
pieces of data.

Why is GIS useful?
GIS is a sophisticated system of presenting data. The information is based on primary data that has been
gathered and mapped. At any one time, you can look at a single series of data or as many as you need
in order to see the interconnections between the data. For example, you may turn on one layer to see the
topography. Then you might turn on the road system to see if the land has influenced the pattern of roads.
To this you might add settlements to see if both the road system and topography have influenced town
locations. Then you might turn off the road system to see if the greater influence was indeed the topography.

GIS is useful when:• you want to see the interconnections between features• you need to show an overlay of features across a region• when you want to best locate a business; for example, retailers and fast-food chains use GIS to
determine the best location for a new store• you want to predict risk situations; for example, emergency services can use it to study the spread of
bushfires and flood waters• you need to map global trends, such as the movement of refugees between countries.

Using GIS involves:• using GIS-mapped geographic data• interpreting map legends• interpreting map layers• looking for interconnections between map layers• clearly representing and communicating data.

14.5.2 Show me
How to use GIS
Model

FIGURE 1 Studying marine reefs using GIS
on the Red Sea

Source: © Reefbase/Worldfish.

Like most reefs across the world, coral reefs in the Red
Sea are under threat from natural and human impacts. The
Red Sea reefs are fringing reefs, making them prone to a
range of diseases, especially in a 1200-kilometre stretch
along the east coast. Coral bleaching occurs at only a
low level because the number of degree heating weeks is
low. (A degree heating week measures thermal stress on
a reef. A degree heating week occurs when sea surface
temperatures are 1 °C warmer, for one week, than the
expected summertime maximum.) The reefs most at risk
in the Red Sea appear in the north-west; otherwise, reefs
at risk are scattered across the region. Most of the risk is from marine pollution. The risk to the Red Sea
coral reefs is expected to increase by 2030, and by 2050 they will show significant impacts. Monitoring
of the northern reefs is ongoing, and some areas in the north, in particular, have been set aside as marine
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protected areas. The coral reefs of the Red Sea need constant management to ensure the sustainability of the
environment.

You will need:• a computer or tablet connected to the internet• a website developed with GIS techniques• an atlas.

Procedure:
You need to identify a GIS website. Use the ReefBase GIS weblink in the Resources tab, for example, to
access a great deal of mapped data on coral reefs around the world.

Open the ReefBase site shown in FIGURE 2.

FIGURE 2 A base map on the ReefBase website

Table of contents

Toolbox

Source: © Reefbase/Worldfish.

STEP 1
As with any map you explore, you need to begin by checking the information provided to assist you to
interpret the maps. On the left of the ReefBase website, you will find a table of contents (see FIGURE 2). The
Maps tab provides a list of 12 maps, including a photo site. Select any of these for the map to open.

STEP 2
In the same table of contents, once you open a map, the program lists the different layers available for that
map. Choose a map and explore some of these layers. Select one of the circles or boxes to apply an aspect
of the layer, and then select Refresh Map at the bottom of the layers panel, so that a new map appears. In
FIGURE 3, the Location of Coral Reefs map has been selected and the table of contents shows the layers
available for this map. The Legend tab will help explain terminology.
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FIGURE 3 Layers available in map of location of coral reefs

Source: © Reefbase/Worldfish.

Between each choice that you make, you need to select Refresh Map to ensure your map updates with the
new layers you have selected.

FIGURE 4 shows another example of the material available from the coral bleaching map.

FIGURE 4 Coral bleaching, October to December 2012

Source: © Reefbase/Worldfish.

STEP 3
Along the top of the map, there is also a tool bar to explore (see FIGURE 5). Hovering over each symbol, will
give you an explanation of its use. The Distance tool is especially useful, because you can use the linear
scale that appears at the base of the map to measure distances on the map. It can be moved to wherever you
want it (see FIGURE 5).
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FIGURE 5 Applying the distance tool on the coral bleaching map

Source: © Reefbase/Worldfish.

Being able to shift the linear scale allows you to calculate distance and area. In this instance, the scale
is set to calculate the area of coral bleaching north-east of the Solomon Islands. Alternatively, if you want
to calculate a distance between two points, select the Distance tool, move the cursor to the first point and
select it; then drag the cursor to the second point, and the number of kilometres will appear on the screen.

STEP 4
On the global map, zoom in on the coral reefs of the Red Sea. Did you know there were reefs there? Turn
the various layers on and off until you have an understanding of the state of the coral in this region. Also
consider the layers that show the management of the region.

FIGURE 6 Coral reefs in the Red Sea experiencing diseases, 1970–2013

Source: © Reefbase/Worldfish.
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STEP 5
You can now develop a description of the natural and human impacts on the Red Sea coral reefs. Then you
can discuss the management processes that are in place to ensure the sustainability of the environment. A
paragraph should begin with an opening sentence. Where possible, provide evidence of using the site by
quoting specific numbers. The paragraph should conclude with a statement about the sustainability of the
environment. See the ‘Model’ paragraph for an example.

Video eLesson Using geographic information systems (GIS) (eles-1752)

Interactivity Using geographic information systems (GIS) (int-3370)

Weblink ReefBase GIS

14.5.3 Let me do it
Complete the following activities to practise this skill.

14.5 ACTIVITIES
1. Continue to use the ReefBase site to explore the layers of information about the Great Barrier Reef, using

the features and data available in the maps, layers and legend. Write a paragraph describing the natural and
human impacts on the reef and the management processes that are in place to ensure the sustainability of
the environment. Use the checklist to ensure you cover all aspects of the task.

2. Apply your skills to answer the following questions. Each question requires you to change maps, layers and
legend.
(a) Name three diseases that have affected the Great Barrier Reef.
(b) Which part of the Australian coastline has experienced the worst coral bleaching since 2000?
(c) How do you rate the threats to the Great Barrier Reef? (Hint: The legend provides a colour rating.) Turn

on the layers for diseases and coral bleaching to see if these threaten the Great Barrier Reef.
(d) With the aid of an atlas, name the coastal places where the reef is at greatest risk.
(e) What types of management programs are used on the Great Barrier Reef?
(f) Turn on all the layers applicable to the Great Barrier Reef. List the range of issues affecting the Great

Barrier Reef near Cairns.

Checklist
I have:
• used GIS-mapped geographic data
• used the map legends
• used the map layers
• made interconnections between map layers
• clearly represented and communicated the data.
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