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      Dates

Term 2

18 June                     El Niño/Southern Oscillation (ENSO)

Term 3

23 July    The last few thousand years

6 August   Carbon dioxide and climate

20 August   Computer models – or other suggestion?

3 September  Away

17 September  Away



https://www.abc.net.au/news/2026-06-14/west-antarctica-ice-fails-to-form-area-size-
of-france/106794526

“Dr Hobbs said the continued loss of 
sea ice would impact marine life, 
including threatened penguins that 
rely on it, and overall sea levels.”









“The collapse of the Laurentide Ice Sheet released a deluge of water that increased 
global sea levels by up to 1.4 metres (about 8,000 years ago). Before this time, a 
ridge across the Bosporus Strait dammed the Mediterranean and kept the Black Sea 
as a freshwater lake. With the rise in sea level, the Bosporus Strait was breached, 
flooding the Black Sea. This event is now widely believed to be behind the various 
folk myths that led to the biblical Noah’s Ark story.” 

https://www.eurekalert.org/news-releases/778356

“A 2022 literature review concluded that there was insufficient evidence for a flood 
scenario. It was more likely that the waters of the Black Sea itself gradually outflowed to 
the Mediterranean. There was also no archaeological evidence of humans evacuating the 
area during the relevant time.”

https://www.eurekalert.org/news-releases/778356
https://www.eurekalert.org/news-releases/778356
https://www.eurekalert.org/news-releases/778356


https://www.abc.net.au/news/
2026-06-16/nsw-bureau-of-
meterology-declares-el-nino-
weather/106776598



• 1855 Astronomical and Meteorological Observer, 
and Head of the Electric Telegraph Department 
in South Australia.

• Overland Telegraph Line completed 1872
  (Alice Springs named after his wife).

• He and his staff used weather observations from all 
the Colonies to create synoptic weather charts 
from 1879 (with greater geographical reach than 
any other jurisdiction in the world).

• 1888 - one of the first to suggest that local climate 
could be affected by distant patterns 
(teleconnections). He noted that  abnormally high 
atmospheric pressure in India was matched with 
similar extremes in Australia, typically resulting in 
parallel droughts thousands of kilometres apart.

• 1899 - Worked on wireless telegraphy with his son-
in-law William Henry Bragg.

Sir Charles Todd
 (1826-1910)



• British mathematician joined the British Colonial 
Service in 1904 as Director General of 
Observatories in India.

• Aim: predicting Asian monsoon fluctuations to 
forewarn of famines, as current techniques 
failed during 1899-1901.  

• Does not seem to have known of Todd’s work.

• Over the next 15 years he published the first 
descriptions of the great seesaw oscillation 
of atmospheric pressure between the Indian 
and Pacific Ocean, and its connection 
to temperature and rainfall patterns across much 
of the Earth's tropical regions, including India. 

• It  was called the Southern Oscillation.

Sir Gilbert Walker 
   (1868-1958)







Average Mean Sea Level Pressure (hPa)  – March 2026

Note: Tropical areas have very little difference in surface pressure.



• Normally, sea level pressure (SLP) is relatively high in the south-central Pacific (e.g. 
Tahiti) and relatively low over Northern Australia (e.g. Darwin). 

• With this pressure difference, winds blow from east to west in the tropics (called the 
trade winds). 

• Occasionally the pressure difference between east and west weakens, the trade winds 
relax and there is often drought in India and Australia. 

• These stations are useful as their records go back to the 1880s. 

• The Southern Oscillation Index (SOI):
• Calculates: SLP at Tahiti - SLP at Darwin.
• Compares that with the average pressure difference between Tahiti and 

Darwin
• Creates an index that measures how big that difference is compared 

with normal conditions (and uses a factor of 10 for ease of use).  

• The concept of  a zonal (east-west) circulation along the equatorial regions became 
known as the Walker Circulation.  (The Hadley circulation is a meridional (north-south) 
circulation).



Tahiti (Papa’ete): 17o40’ S  149o 25’ W

Darwin: 12o 28’ S  130o 51’ W



Average Mean
Sea Level Pressure
May 2026

Average Mean
Sea Level Pressure
March 2026



Will it rain?
https://www.longpaddock.qld.gov.au/about/resources/

https://www.longpaddock.qld.gov.au/about/resources/
https://www.longpaddock.qld.gov.au/about/resources/
https://www.longpaddock.qld.gov.au/about/resources/


https://www.bom.gov.au/climate/enso/soi/

https://www.bom.gov.au/climate/enso/soi/


Sustained negative values of the SOI below −7 often indicate El Niño is active while 
sustained positive values above +7 are typical of a La Niña





Oceanographers were interested in a warm current that occasionally appeared 
along the Peruvian coast. It could devastate the catch of anchovies. It seemed 
strongest around Christmas time so fishermen gave it the nick-name El Niño (the 
boy child).

In 1969 Jacob Bjerknes (1897-1975) proposed that there was a connection 
between the atmospheric cycle, and ocean temperatures and currents in the 
Pacific. This led to the hybrid term El Niño – Southern Oscillation (ENSO). 
He suggested that an 
anomalously warm spot in the 
eastern Pacific can weaken the 
normal east-west temperature 
difference, disrupting the 
trade winds, which normally 
push warm water to the west. 
The result would be warmer 
than normal water in the east. 

A positive feedback -  
atmospheric changes alter the 
sea temperatures, that in turn 
alter the atmospheric winds.



One effect in the Ocean:

El Niño reduces the upwelling of cold, nutrient-rich water in the Peru 
(Humboldt) current that sustains large fish populations, which in turn 
sustain abundant sea birds, whose droppings support the fertilizer industry. 
The reduction in upwelling leads to fish kills off the shore of Peru.

Near the Equator the normally northward flowing cold current is replaced 
by a warm current flowing southwards.

The local fishing industry along the affected coastline can suffer during long-
lasting El Niño events. 

The world's largest anchovy fishery collapsed due to overfishing during the 
1972 El Niño Peruvian anchovy reduction. 



Bjerknes proposed that there was an east–west overturning atmospheric cell above the 
Pacific, which he named the Walker Circulation.

The rising branch of the cell is associated with high sea temperatures, convection and 
rainfall in the western Pacific, while the downward branch occurs over cooler sea surface 
temperatures in the central and eastern Pacific.



1985 – George Philander and Mark Cane (USA) described how tropical winds 
and currents could lead to the opposite effect – with warm temperatures in 
the western Pacific called La Niña.

Cane and Stephen Zebiak developed a forecast model coupling  the oceanic 
and atmospheric data, that successfully predicted the emergence of an El 
Niño  episode in 1986-7. 

This really established the science of ENSO.

More contributions from the oceanographers.



A network of moored buoys was established from the 1980s across the Pacific Ocean to 
study and help predict El Nino/La Nina events. This was the Tropical Atmosphere Ocean 
(TAO) array – due mainly to the US Pacific Marine Environmental Laboratory.

Other networks have since been established covering the Western Pacific, Indian and 
Atlantic Oceans. E.g. Prediction and Research Moored Array in the Tropical Atlantic 
(PIRATA). 

https://www.pmel.noaa.gov/gtmba/pmel-theme/pacific-ocean-tao

https://www.pmel.noaa.gov/gtmba/pmel-theme/pacific-ocean-tao
https://www.pmel.noaa.gov/gtmba/pmel-theme/pacific-ocean-tao
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https://www.pmel.noaa.gov/gtmba/pmel-theme/pacific-ocean-tao


What was happening below the surface was also important.





Data coverage -  buoys



Southern Oscillation Index:
Tahiti (Papa’ete): 17o40’ S  149o 25’ W
Darwin: 12o 28’ S  130o 51’ W

Sea Surface Temperature Indices:
The Bureau cites sustained monthly Niño3 or Niño3.4 values above +0.8 °C as being 
associated with El Niño, and values below −0.8 °C being associated with La Niña. 



https://www.youtube.com/wat
ch?v=WPA-KpldDVc

https://www.youtube.com/watch?v=d
zat16LMtQk

https://www.youtube.com/watch?v=WPA-KpldDVc
https://www.youtube.com/watch?v=WPA-KpldDVc
https://www.youtube.com/watch?v=WPA-KpldDVc
https://www.youtube.com/watch?v=WPA-KpldDVc
https://www.youtube.com/watch?v=dzat16LMtQk
https://www.youtube.com/watch?v=dzat16LMtQk






Potential effects of El Niño on Australia include:

• Reduced rainfall
• Warmer temperatures
• Increased frost risk
• Reduced tropical cyclone numbers
• Later monsoon onset
• Increased fire danger in southeast Australia
• Decreased alpine snow depths

The impact may vary and is more along the lines of increasing 
the chances of these effects (like playing with loaded dice)

El Niño – Southern Oscillation - ENSO

So what?   How does it affect Australia’s climate?



Winter-spring rainfall deciles during 10 El Niño years.
https://www.bom.gov.au/climate/enso



Winter-spring Maximum 
Temperature

Winter-spring Minimum 
Temperature

El Niño Years



Summer rainfall deciles during 10 El Niño years.



El Niño Years

Summer Maximum 
Temperature

Summer Minimum 
Temperature



La Niña  -  typical rainfall patterns for Winter-Spring 



Winter-spring Maximum 
Temperature

Winter-spring Minimum 
Temperature

La Niña Years



La Niña  -  typical rainfall patterns for Summer



La Niña Years

Summer Maximum 
Temperature

Summer Minimum 
Temperature





La Niña 



https://www.climate.gov/news-features/featured-images/global-impacts-el-niño-and-la-niña

Note: India 
and eastern 
Australia – 
and 
Indonesia.
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La Niña  DJFñ
ñ

La Niña  JJA
ñ



NOAA Climate Prediction Centre



Claire’s question

Most of our weather comes from the west. How does El Niño/ La Niña 
affect that?

It is like a background effect superimposed on how the weather systems 
passing through our area. 
e.g. In an El Niño high pressure systems are “encouraged” over eastern 
Australia while fronts tend to be weaker. 

It doesn’t mean we can’t have floods even in an El Niño (e.g. 1987).



http://www.bom.gov.au/climate/enso/

http://www.bom.gov.au/climate/enso/






https://www.bom.gov.au/climate/enso/wrap-
up/archive/20260609.ssta_pacific_weekly_anim.gif?popup

Animation of last 3 months:

https://www.bom.gov.au/climate/enso/wrap-up/archive/20260609.ssta_pacific_weekly_anim.gif?popup
https://www.bom.gov.au/climate/enso/wrap-up/archive/20260609.ssta_pacific_weekly_anim.gif?popup
https://www.bom.gov.au/climate/enso/wrap-up/archive/20260609.ssta_pacific_weekly_anim.gif?popup




http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml

http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml
http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml
http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml
http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml
http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml


Sub-surface:

What happens below 
the surface is 
important.

https://www.pmel.noaa.gov/
cgi-
tao/cover.cgi?P1=TAO_EQ_DE
P&P2=big&P3=5yr&script=dis
del/ani-drupal.csh

Animation:

https://www.pmel.noaa.gov
/tao/drupal/assorted_plots/i
mages/TAO_5Day_EQ_xz.gif
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December 2025 January 2026 February 2026



March 2026 April 2026 May 2026



https://www.bom.gov.au/climate/ocean/
outlooks/?index=nino34#tabs=Graphs



https://climate.copernicus.eu/seasonal-forecasts

Copernicus Climate Change Service (C3S)

https://climate.copernicus.eu/seasonal-forecasts
https://climate.copernicus.eu/seasonal-forecasts
https://climate.copernicus.eu/seasonal-forecasts


Forecast Rainfall for July-September 2026
Probability of being in the lowest third of rainfall amounts (brown) or highest third 
of rainfall amounts (green).



https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/lanina/enso_evolution-
status-fcsts-web.pdf

https://www.cpc.ncep.noaa.gov/products/precip/CWlink/MJO/enso.shtml

https://www.abc.net.au/news/2026-06-12/el-nino-
underway-says-us-noaa/106788598
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https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_
advisory/ensodisc.pdf

“There is a 63% chance of a very strong El Niño during November-January that 
would rank among the largest El Niño events in the historical record going back to 
1950. 
Even very strong El Niño events do not lead to the expected impact everywhere, 
but stronger events can more significantly tilt the odds in favor of expected 
outcomes. 
In summary, El Niño conditions are present and expected to strengthen into the 
Northern Hemisphere winter 2026-27.”

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.pdf
https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.pdf




https://www.aoml.noaa.gov/news/the-atlantic-nino-el-ninos-little-brother/

The Atlantic Niño: 
El Niño’s Little Brother
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El Nino  Met Office
https://www.youtube.com/watch?v=WPA-KpldDVc

BoM
http://youtu.be/dzat16LMtQk

US NOAA
https://oceanservice.noaa.gov/facts/elninolanina/otkn_721_elninolanina_lg.mp4

Some useful references:
https://phys.org/news/2014-06-el-nino-la-nina.html

Queensland Government – service to agriculture
https://www.longpaddock.qld.gov.au/about/resources/
Look for “Will it rain?”

Bureau of Meteorology Seasonal Outlook
http://www.bom.gov.au/climate/enso/

https://www.youtube.com/watch?v=WPA-KpldDVc
https://www.youtube.com/watch?v=WPA-KpldDVc
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