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Beachcare education continued...
The winds of change – how the 
wind affects your beach
The strength, direction, and duration of the 

wind are all key factors in determining how 

much coastal erosion a particular beach is 

likely to experience. These factors are all 

influenced by weather patterns driven by the 

El Niño Southern Oscillation (ENSO).

Ocean waves

Ocean waves are created by wind blowing 

over the surface of the ocean. Wave size 

increases with increasing wind speed and 

fetch, the distance over which the wind 

blows.

El Niño creates strong and persistent winds 

from the south-west that create large ocean 

waves on New Zealand’s west coast. In 

contrast, La Niña increases the number of 

storms in the Pacific Ocean, creating large 

waves traveling from the tropics that attack 

New Zealand’s east coast.

Storm surge

When the wind is blowing ‘onshore’, in 

addition to creating erosive waves, it also 

piles water up on the coast. This leads to 

more elevated than average sea-levels 

allowing waves to reach further up the beach, 

further increasing sand loss from the beach 

system. This temporary increase in sea level is 

known as the ‘storm surge’. If the storm surge 

combines with large waves and a high tide, 

dunes or seawalls can be overtopped and 

coastal flooding can occur.

Near-shore currents

‘Onshore’ winds traveling from the sea 

toward the land create short-period erosive 

waves and near-shore currents that transport 

sand away from the beach causing coastal 

erosion. The waves cut into the beach and 

dunes, taking sand out to sea and forming an 

offshore sand bar. The sand bar then causes 

incoming waves to break before hitting the 

beach, dissipating the erosive energy of the 

waves, giving the beach some protection.

‘Offshore’ winds traveling from the land out 

to sea create conditions that help to build 

beaches. Offshore winds create near-shore 

currents that transport sand from the offshore 

sand bars back to the beach. As the sand 

dries, it is blown up the beach where it is 

trapped by dune plants (if there is a cover of 

appropriate dune vegetation such as spinifex) 

and  stored for the next storm, when the 

process begins again.

How often do El Niño and La 
Niña events occur?
Recent research by Bryan (2008) from the 

University of Waikato suggests that there 

is a 20-30 year cycle in which the weather 

is dominated by either El Niño or La Niña. 

This natural fluctuation is known as the 

Inter-decadal Pacific Oscillation (IPO) with a 

high IPO increasing the likelihood of El Niño 

conditions, and a low IPO increasing the 

chances of a La Niña event.

Three distinct IPO phases have been 

identified since the 1920’s:

• 1922-1944: El Niño dominated, west coast 

beaches accreted seaward, Coromandel 

beaches experienced beach erosion and 

retreat

• 1946-1977: La Niña dominated, strong 

south westerly winds helped the 

Coromandel beaches to recover, but 

eroded the west coast beaches

• 1978 to 1998: El Niño dominated, west 

coast beaches experienced erosion, while 

the Coromandel beaches recovered.

Note: It is important to note that these are 

averages and extreme El Niño or La Niña 

events can occur during either phase of the 

IPO.

Further information
References used for this article are listed on 

page 22.

The Pacific Decadal Oscillation Index (shaded areas) with a 12-month running mean superimposed (black, 
thick line). The darker grey shading corresponds to positive or warm periods (when more El Niño events tend 
to occur) and the lighter shading corresponds to negative or cooler periods (when more La Niña events tend 

to occur). (Bryan et al, 2008).

Raglan before. The dunes at Ocean beach had accreted up to 30m seaward of their position
from the last major erosion event during the strong El Niño in 2004.

Raglan after 2010 erosion: The dunes eroded back to the bed-rock after a series of large storms
hit the west coast after the strongest El Niño since the 1970s hit mid-way through 2010.


