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When looking at coastal erosion, we need to consider the different processes that move sand 
around the coast.  
 
This includes winds, tides, and waves. 
 
This also includes tropical cyclones, which commonly affect the area. 
 
 
 
  



Winds
The South-East Trade winds dominate the region
> Strongest in Dry Season (April – September) 
> With some northerlies during Wet Season (Dec-Mar)

Within this broader pattern, some 
sea-breeze effects are also felt 
closer to the coastline

 
 

South-East trade winds are very common, particularly in the dry season. 
 
During the wet season, winds are a little bit more east to north-east (including the summer 
northerlies as well).  
 
 
 
  



Waves

The Great Barrier Reef blocks 
most of the Pacific Ocean Swell.

Waves along the coast are 
generated by local winds.

Waves generally arrive from the 
south-east (due to trade winds)

As they get closer to the coast 
they align with the shoreline

Rare, but severe storm waves 
during tropical cyclones

 
 

Because the winds are generally from the south-east, so too are the waves. 
 
 
 
  



Waves

Trade Winds 

Waves “bend” into the 
coastline as they 
approach the coast 
(wave refraction)

Offshore waves driven 
by trade winds

 
 

The offshore waves ‘bend’ into the coastline as the approach the coast. Even if waves are coming 
in from deeper water at an angle to the beach, the move to shallower water means that the waves 
will slow down and curve around (refract) so they are more parallel as the surf hits the beach 
 
 
  



Tides

Tides rise and fall with the 
movement of the earth, moon, and 
the sun.

Follow a monthly pattern (roughly):

“Spring tides” = Large tide range
>high highs and low lows

“Neap Tides” = Narrower tide range
> moderate highs and lows

Super - elevated tides , known as storm tides, can occur 
during severe storms such as tropical cyclones

 
 
Lucinda has a large tidal range of 4m which results in strong currents. System is semidiurnal and 
has 2 highs and 2 lows per day. 
 
Neap tides usually occur twice a month as well, but at the first quarter and last quarter Moons, 
when Earth is at right angles to the Sun and Moon. Spring tides are lower- and higher-than-usual 
tides, whereas neap tides are in the moderate rang 
 
Definition of Astronomical tide - The tidal levels and water motion which would result from Earth's 
rotation and gravitational effects of, in particular, the Earth, Sun and Moon, without any 
atmospheric influences. 
 
Highest astronomical tide (HAT) – often referenced for planning and development levels in QLD – 
conservative level.  The highest level of water that can be predicted to occur under average 
meteorological conditions and any combination of astronomical conditions. This level may not be 
reached every year. 
 
King tides - The term king tide has no scientific definition. In popular use, it refers to the highest 
tide (see astronomical tide) that occurs at a location per year. King tides generally occur in 
summer during the day and also occur in winter at night. 
 
 
 
 
  



Storm Tides

Strong winds can cause water to “pile up” against the coast and generate a 
“storm surge”.  

When coinciding with a normal high tide, this can cause a super-elevated sea 
levels known as a “storm tide”

 
 

Cyclones can generate severe storm surges and wind causes water to pile up against the coast.   
 
This can cause severe coastal flooding that can damage properties and important infrastructure. 
 
 
 
  



Coastal Sediment Transport

Wave arriving at the shoreline at an 
angle can “push” sand up and down 
the coast in the direction of the 
waves.

As most waves come from the 
south-east, this causes an overall 
northwards flow of sand along the 
coast.

The effect is small on any given day, 
but can add up to a large amount of 
sand years (and decades)

 
 

As the waves generally come from the south east – this means that the waves push sand along the 
coast from south to north. This northerly directed sand movement occurs along much of the east 
coast of Australia.   
 
The overall Sediment transport of the east coast is responsible for the formation of the largest 
sand islands in the world.  For example, Fraser Island has been formed over hundreds of 
thousands of years as winds, waves and ocean currents have carried sands from the far south-east 
of Australia, and from as far away as Antarctica (but before Australian and Antarctica split from 
each other), out to the continental shelf, and in towards the land again in a zigzag pattern, to form 
a string of sand islands along the Queensland coast. 
 
 
 
 
  



Coastal Erosion

High tides and large waves can 
generate storm erosion at the 
coastline – especially during cyclones

Large waves erode sand from the 
upper beach face and sand dunes →
and deposit that sand into surf zone 
sand bars

After the storm, calm waves gradually 
return this sand back up on to the 
beach (but can take months or even 
years to naturally recover)

 
 

When large waves coincide with high tides, that can cause severe erosion of the foreshore.  
 
Most open coast beaches will naturally recover in the month/years/decades after a big erosion 
event – as the sand naturally returns.   
 
Based on this, most beaches go through cycles of erosion and rebuilding. Therefore, the shoreline 
is almost never “stable” and is constantly changing. 
 
 
 
  



Drivers of Change

Mean Sea Level

Shoreline recession

Increased cyclone intensity

La Nina / El Nino climate patterns

 
 
We also need to think about how these erosion processes might change over coming decades due 
to long-term processes, like those associated with climate change. 
 
 
 
  



Questions

Richard.Sharp@watertech.com.au

 
 
 
 


