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Week 2  - What is Weather?



ABC News – article on Megaflash Lightning  (Ruth Hoskin)

https://www.abc.net.au/news/science/2022-02-03/megaflash-lightning-what-is-it-and-

do-we-see-it-in-australia/100798672



Cloud-to-cloud can appear as sheet lightning — where the clouds are 

illuminated by the flash but the bolt is hidden inside the cloud or too far away 

to see — or crawler lighting.

Bolts of crawler lightning arc out across the top of the cloud like the 

branches of a tree. 

"Crawler lightning is responsible for the megaflashes," Dr Soderholm said.

“Cloud-to-cloud lightning happens 

the same way, except the charge 

is moving between differently 

charged areas in the clouds or the 

atmosphere.

"This is more common than cloud-

to-ground lightning, but it doesn't 

impact us on the ground as 

much.“



The record-breaking megaflashes were created in a giant weather 

pattern known as the meso-scale convective system, Dr Soderholm

said.

"These thunderstorms are not individual thunderstorms, it's one mass 

of thunderstorm that has merged together.

"These systems can be so large and so intense, there are huge 

amounts of energy involved that allow it to produce lightning over such 

distances and for such a duration.“

The record-breaking megaflashes probably travelled in multiple steps 

through the system to last the distance and for so long.

"It would have moved across the storm step by step and potentially 

multiple flashes within those steps as well," Dr Soderholm said.

We do have such weather systems in Australia.



https://www.abc.net.au/news/2019-01-07/crawler-lightning-what-causes-

it/10692794

https://youtu.be/C1HrcNgTDe4

https://youtu.be/C1HrcNgTDe4


Jackson Browne, meteorologist at the Bureau of Meteorology, Darwin,  

said crawler lightning appeared in the upper parts of thunderstorms — in 

the anvil — the flat expanse of cloud which spreads out at the top of a 

storm.



“If you look at the structure of a storm, you can imagine the bulk of the 

storm is the trunk and then the anvil is more like the canopy spreading 

out.

"The lightning tends to take on that sort of forked appearance of a tree 

with that lightning spreading up in the upper canopy of the storm."

https://youtu.be/C1HrcNgTDe4

This spectacular 

example of crawler 

lightning was captured 

by Geoff Green in the 

Eastern Kimberley on 

January 4, 2019.

https://youtu.be/C1HrcNgTDe4


http://satview.bom.gov.au/



https://www.weatherzone.com.au

Weatherzone Web Site



https://www.weatherzone.com.au/satellite

Weatherzone Web Site



Tuesday 15 February 2022



Task: 

• Write description of yesterday’s weather as if it were a 
forecast

• Include a one or two word précis (and icon)









• What elements are most important? 

• how far ahead are you interested?

• Imagine you are sailing on Port Phillip or in Bass 
Strait….

• Imagine you are an aircraft pilot..
➢ Aerodrome forecast

• …. A bushfire-fighter

• …. a farmer

• (Fill in table)

http://www.bom.gov.au/aviation/forecasts/taf/


Temp. rain cloud wind RH Pheno

mena

How far 

out?

You

Farmer

Firefighter

Sailor

Aircraft 

Pilot



T rain cloud wind Storms MSLP How far 

out?

Detail

You
x x x ? x 7 days Broad

Sailor
x x ? X X 1-2 days

Local 

detail

Farmer

x X ? x x
Days-

seasons
Local

Bushire

fighter X X ? X X Days
Site

specific

Aircraft 

Pilot x x X X X X
Now –

24 Hours

Very 

detailed



This like Mean Sea 

Level Pressure. It is 

important for setting 

the altimeter so the 

pilot knows how far 

he/she is above sea 

level



This weather map shows lines of equal Mean Sea Level 

Pressure (MSLP).

Why is MSLP so important?





We looked at what makes up weather and ended up with 
pressure. It is not something we feel day to day but it is a crucial 
weather element. Why?

Weather maps show lines of equal atmospheric pressure  at sea 
level, called isobars. Why is air pressure so important?

Air pressure is due to the fact that air has weight.

Galileo was puzzled why a suction pump could only raise water 
to about  9 metres. 

His associate, Evangelista Torricelli (1608-47), reasoned that air 
had weight and when the weight of the water column equalled 
that of the atmosphere, an equilibrium had been reached and 
the water column could not be raised any more.



Torricelli also recognised that for a 
denser liquid, the column would be 
shorter. He used mercury and showed 
that a column of only about 760 mm 
(30 inches) could be supported. 

“We live immersed at the bottom of a 
sea of elemental air, which by 
experiment undoubtedly has weight, 
and so much weight that the densest 
air in the neighbourhood of the 
surface of the earth weighs about one 
four-hundredth part of the weight of 
water.”

Torricelli, 1644



Torricelli observed that the mercury level changed from day to day 
and he noticed a link between pressure and weather.

“Winds are produced by differences of air temperature , and hence 
density, between two regions of the earth.”

Scientists after him (including Blaise Pascal) used his barometer to 
show that pressure was lower at higher altitudes.

The SI unit of pressure is the Pascal (Newton per square metre).   
For convenience the hectoPascal (hPa) is used (100 N/m2) which is 
numerically the same as the millibar (mb). 
The Newton is a unit of force - the force required to accelerate a mass of 1 
Kilogram at a rate of 1 metre per second per second (1 m s-2)

Global average  is 1013.25 hPa
i.e. about 10,130 kilograms per square metre

14.7 pounds per square inch

Harvard 

Pressure

Video



People using barometers noticed that changes in pressure  were 
related to changes in the weather, and particularly that storms 
were associated with low pressure. 

Before rapid communication:
• not possible to make a map of the weather or to track storms
• there developed tentative ideas that storms moved
• Some maps were made on past storms by collecting and 

analysing reports. 

Turning point - The telegraph made mapping  the weather in 
close to real-time possible.

Mid 19th century controversy about the wind flow in storms:
• Did winds circulate around a low?
• Or did winds blow into a low?
• Spiralling winds – both circular and inflow components?.



It seems logical that if there is a pressure difference, air should 
move from areas of high pressure to areas of low pressure. If not, 
why not? 

Why the three basic rules for reading weather maps in our part of 
the world:

• The wind blows clockwise around lows, and anticlockwise 
around highs (in the Southern Hemisphere; the opposite way in 
the Northern Hemisphere)

• the closer the isobars (lines of equal pressure), the stronger the 
wind

• rain and thunderstorms tend to occur in the low pressure zone 
between highs.

Next -we will begin to look at where these rules come from.

Forecast weather maps www.bom.gov.au

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

