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4d Role of plants in formation and 

function of dunes 

Understanding the form and 

function of sand dunes 
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Objective for today 

• Today we will look at the process by which 

dunes are formed.  

– What role do plants play in the formation and function 

of dunes? 
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Sand dune formation 

• The formation of dunes is a dynamic (constantly 

changing) process. 

• Sand is eroded from dunes by storms, wind and waves. 

• To maintain the sand budget, sand also accretes 

(collects) on dunes. 

• Plants have an important role to play in this process. 
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Dune vegetation is pretty amazing! 

• What can dune vegetation do?  

– Reduce wind erosion by 

decreasing wind speed at ground 

level. 

– Build up sand dunes, reducing 

the amount of damage during a 

storm. 

– Reduce wave erosion. 

– Tolerate a hostile environment of 

high winds, salt spray, sand 

blast, covering by sand, sandy 

soil and little water. 
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Dune vegetation is pretty amazing! 

– Can you see the accretion 

happening during this storm? 

– Where sand is blown into plants in 

places where people don’t walk, 

the sand is well aerated and able 

to absorb waves.  

– This results in less erosion when 

big storm waves hit these 

foredunes. 

– Where sand is more compact it is  

less able to absorb waves. 
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Maintaining the sand budget 

• Keeping sand dunes healthy means the sand budget needs to be 

maintained – plants are an important part of this process.   
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Dunes look different with and without plants 
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A wide healthy foredune 

• A restored dune system with beach access 

marker, east of Pāpāmoa Domain. 
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Importance of foredune plants 

• Foredune plants like kōwhangatara (Spinifex sericeus) 

and pīngao (Ficinia spiralis), trap wind-blown sand in 

the foredunes.   

• This sand serves as a reservoir for the beach during 

periods of wave erosion.   

• In the absence of sand trapping dune vegetation, 

wind-blown sand from the beach moves inland and is 

lost to the beach/dune system. 

• Sand remains mobile and loose in the system, so can 

be moved along the beach in long shore drift currents. 
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Picture shows sand being trapped by 

kōwhangatara or spinifex  

How do native foredune plants trap 

the sand? 
• The higher the wind speed the more 

sand it carries. Plants slow the wind 

down. 

• The reduction in wind movement 

results sand being deposited on and 

around these plants.  

• Kōwhangatara (spinifex) and pīngao 

have the ability to grow through 

accumulations of wind-blown sand. 
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The natural storm cut and 

beach recovery processes 
(Images from Environment Waikato 2001) 

 

• Post storm recovery is aided by 

sand binding plants colonising the 

dune scarp, trapping wind-blown 

sand to repair the dune. 
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Healthy dunes with good vegetation 

can buffer the effects of storms 
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Plants can make a difference 
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Plants behind the foredune 

• The area behind the foredune 

is sometimes called the mid or 

back dune (shown as Zone B, 

C or D in the diagram). 

• Plants here gradually replace 

the foredune plants as soil 

conditions improve and 

conditions become less harsh 

(e.g. decreased exposure to 

salt spray and sand blast). 

• These plants play a lesser role 

in dune formation. 
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What happens in severe storms? 

• In severe storms dune 

plants sometimes get 

washed away. It’s a natural 

part of the dune formation 

process. Their remnants are 

left to re-grow. 
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Dune vegetation cannot tolerate… 

• residential development too close to the beach. 

• recreational activities such as 4-wheel drives and 

sand boarding. 

• farming – including grazing stock on the beach. 

• beach mining. 

• mowing – which destroys some species. 

• topsoiling – which prevents free drainage and is 

unsuitable for growth of many natural dune species. 

• introduction of unsuitable plant species – some 

displace natural vegetation, others such (like palm 

trees) accelerate wave erosion when they fall. 
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