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El Niño/La Niña/Indian Ocean Dipole

Global effects

Ozone Hole





https://climatedataguide.ucar.edu/climate-data/tropical-moored-buoy-system-tao-triton-

pirata-rama-toga

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 TAO array.

Other networks have since been established covering the Western Pacific, Indian 

and Atlantic Oceans.





https://argo.ucsd.edu/about/status/



http://www.bom.gov.au/products/IDYOC053.Global.SSTAnalysis.shtml
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El Niño ςSouthern Oscillation - ENSO

{ƻ ǿƘŀǘΚ   Iƻǿ ŘƻŜǎ ƛǘ ŀŦŦŜŎǘ !ǳǎǘǊŀƭƛŀΩǎ ŎƭƛƳŀǘŜΚ

http://www.bom.gov.au/climate/enso/#tabs=Pacific-Ocean



La Niña  - typical rainfall patterns for Winter-Spring





The Indian Ocean Dipole (IOD) is defined by the difference in sea surface 

temperatures between the western and eastern tropical Indian Ocean.

A negative phase  (east warmer than the west) typically sees above 

average winter-spring rainfall in Australia

A positive phase (west warmer than the east) brings drier than average 

seasons.

Indian Ocean Dipole http://www.bom.gov.au/climate/iod/

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




https://www.climate.gov/news-features/blogs/enso/meet-enso%E2%80%99s-

neighbor-indian-ocean-dipole







Seasonal Climate Drivers

Climate kelpieςrounding up climate tools for Australian 
farmers
http:// www.climatekelpie.com.au/ index.php/climatedogs/

El Niño/Southern Oscillation 
https:// youtu.be/dzat16LMtQk(Bureau of Met.)

https:// youtu.be/Gy37fGiRO5Q(Climate kelpie)

Indian Ocean Dipole

https:// youtu.be/J6hOVatamYs (Bureau of Met.)

https://youtu.be/4E4MOeX9IdQ (Climate kelpie)

http://www.climatekelpie.com.au/index.php/climatedogs/
https://youtu.be/dzat16LMtQk
https://youtu.be/Gy37fGiRO5Q
https://youtu.be/J6hOVatamYs
https://youtu.be/4E4MOeX9IdQ




La Niña 



https://www.climate.gov/news-features/blogs/enso/how-enso-leads-cascade-

global-impacts



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

and-la-niña



NOAA Climate Prediction Centre
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La Niña  JJA
ñ



Claireôs 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 Ni¶o high pressure systems are ñencouragedò over 

eastern Australia while fronts tend to be weaker. 

One analogy is playing football with a wind advantage.

In our analogy the wind is stronger in the tropics, weaker over higher 

latitude areas and virtually absent in other areas, such as Europe. 

https://youtu.be/E5-fu7ynGqM

It doesnôt mean we canôt have floods even in an El Ni¶o (e.g. 1987)



At 25 km (20 hPa) ozone concentration is about  15 parts per million

OZONE



Peroxyacylnitrates (PANs) are powerful 
respiratory and eye irritants

Ozone near the ground ς
role in smog



Stratospheric ozone  
- determined by a 
balance between 
photochemical 
production and 
recombination.





All UV-C and most UV-B are absorbed by ozone and oxygen. 
UV-A is not absorbed by ozone  



About Ultraviolet (UV) Radiation and Sun Exposure

While we need some exposure to sunlight to help our bodies make vitamin D, too 

much UV is dangerous.

Ultraviolet A rays (UVA)  

The atmosphere does little to shield these raysðmost UV-A radiation reaches 

Earthôs surface.

UV-A rays cause skin aging and eye damage, and can lower your bodyôs ability to 

fight off illness. UV-A rays also contribute to the risk of skin cancer.

Ultraviolet B rays (UV-B)

The Earthôs atmosphere shields us from most UV-B raysðthe amount of UV-B rays 

that reach the Earthôs surface depends on latitude, altitude, time of year and other 

factors.

UV-B rays cause sunburn, skin cancer , skin aging, and snow blindness (a sunburn 

to your cornea that causes a temporary loss of vision) and can lower your bodyôs 

ability to fight illness.

https://www.epa.gov/radtown/ultraviolet-uv-radiation-and-

sun-exposure



BrewerςDobson circulation (proposed by Alan Brewer in 1949 and Gordon 
Dobson in 1956). Most atmospheric ozone is produced in the tropical 
stratosphere. A slow current redistributes air from the tropics to higher latitudes 
in the stratosphere. So ozone concentration is actually greater at high latitudes.

Solar 

Backscatter

Ultraviolet 

Instrument 

(SBUV) on 

the Nimbus 

research 

satellite



Satellite measurements ï

Total Ozone Mapping Spectrometer (TOMS)

One Dobson unit (DU) refers to a layer of gas that would be 

10 µm thick under standard temperature and pressure. 

300 DU of ozone brought down to the surface of the Earth at 

0 ÁC would occupy a layer only 3 mm thick. 



British Antarctic 
Survey

https://legacy.bas.ac.uk/met/jds/ozone/index.html

A big surprise in 

the 1980s

Why didnôt the 

satellite detect it 

at first?

What was going 

on?

https://legacy.bas.ac.uk/met/jds/ozone/index.html


In fact, the satellite data did show the decrease, but the low values were 

attributed to an instrument error.



Could chlorofluorocarbons be the culprit?
One chlorine atom can attack ozone many times over.
However, that reaction seemed too slow to account for such rapid 
removal of the ozone



Susan Solomon 

suggested that polar 

stratospheric clouds 

could be a catalyst 

for the destruction of 

ozone.

Polar stratospheric 

clouds only form at 

very cold 

temperatures (colder 

than -780 C)





The stratosphere is very dry and rarely allows clouds to form. 

However, in the extreme cold of the polar winter, stratospheric 
clouds of different chemical types may form (including clouds of 
nitric and sulphuricacid). 

Due to their high altitude and the curvature of the surface of the 
Earth, these clouds will receive sunlight from below the horizon, 
shining brightly well before dawn or after dusk.

t{/ǎ ŦƻǊƳ ŀǘ ǾŜǊȅ ƭƻǿ ǘŜƳǇŜǊŀǘǳǊŜǎΣ ōŜƭƻǿ ҍту ϲC. In the 
!ƴǘŀǊŎǘƛŎΣ ǘŜƳǇŜǊŀǘǳǊŜǎ ōŜƭƻǿ ҍуу ϲC frequently occur. 
Such low temperatures are rarer in the Arctic. 

They are now known as catalystsfor harmful destruction of 
stratospheric ozone over the Antarctic and Arctic.

Polar stratospheric clouds (PSCs)



https://www.cpc.ncep.noaa.gov/products/stratosph
ere/strat_a_f/#emct


