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Beachcare education
The terms El Niño and La Niña are now common place 

in the news and media, but just what do these terms 

mean? In this edition of Beachcare education, we will 

look into the El Nino Southern Oscillation weather 

system, and what effect it can have on our beaches.

The following text has been adapted from former New 

Scientist magazine editor Fred Pearce’s book entitled 

‘With speed and violence. Why scientists fear 

tipping points in climate change’.

The El Niño Southern Oscillation
El Niño is a periodic reversal of ocean currents, 

winds, and weather systems that stretches across 

the equatorial Pacific Ocean, halfway around the 

planet at its widest girth. It is a redistributor of 

heat and energy in the hottest part of the world’s 

oceans, which kicks in when the regular circulation 

can no longer cope.

In normal times, the winds and surface waters 

of the tropical Pacific, driven by Earth’s rotation, 

flow from the Americas in the east to Indonesia in 

the west. In the tropical heat, the water warms as 

it goes. The result is the gradual accumulation of 

a pool of hot water on the ocean surface around 

Indonesia. This pool can be up to 13 degrees 

fahrenheit warmer than water on the other side 

of the ocean. All that heat generates storm clouds 

that keep the rainforests of south-east Asia wet.

But the constant flow to the west also piles up 

water. Trapped against the Indonesian archipelago, 

the warm pool can rise as much as 38 centimetres 

above sea levels farther east. Clearly this state of 

affairs cannot last. And every few years, usually 

when the winds slacken, this raised pool of warm 

water breaks out and flows back across the surface 

of the ocean, right along the equator. As the warm 

water moves east, the wind and weather systems 

that it creates follows.

Typically, an individual El Niño event lasts 12 to 18 

months. After it has abated, the system often goes 

into sharp reverse and is called La Niña. Together, 

El Niño and its sister La Niña constitute a vast 

oscillation of ocean and atmosphere that in recent 

times has been the most intense fluctuation in the 

world’s climate systems.

El Niño vs La Niña. Sea surface temperature maps during strong El Niño and La Niña episodes. For both El 
Niño and La Niña, tropical rainfall, wind, and air pressure patterns over the equatorial Pacific Ocean are 

strongly linked to sea surface temperatures. Photo: www.oceanservice.noaa.gov

Table 1: Summary of effect of El Niño on Waikato’s beaches
El Niño conditions can result in: La Niña conditions can result in:

East coast

• Beach recovery (accretion) due to:

 - more south-westerly (offshore) winds

 - decreased wave size.

West coast

• Increased coastal erosion due to:

 - more south-westerly (onshore) winds

 - increased wave size resulting from 

onshore winds.

East coast

• Increased coastal erosion due to:

 - more north easterly (onshore) winds

 - increased wave size resulting from 

onshore winds and increased tropical 

cyclones activity.

West coast

• Beach recovery (accretion) due to:

 - more north-easterly (offshore) winds

 - decreased wave size.

Ref: Adapted from de Lange (2000).

Cyclone Bola was one of the costliest cyclones in the history of New Zealand, causing severe damage 
when it passed near the country in March 1988 during a strong La Niña phase. Photo: www.class.noaa.gov


