
PHYSCON Feb 2020: What now for Climate Science?
Keith Burrows, Beyond Zero Emissions (etc.)

▪ This is a slightly shortened version (without some of my holiday pics) of the 
presentation at the conference.  Please note that there are references and more 
info on the “Notes” pages of the ppt. But also, that if you only look at the ppt in 
edit mode (or as the pdf) you will miss quite a bit of animation.

▪ The section on Ross Garnaut’s SuperPower was rather hastily put together and is 
being revised and updated (watch cs4s) but I have left the slides presented here.

▪ The reference to the earlier Climate Science ppt has been deleted, but that ppt is 
available on my website http://www.cs4s.net/references.html

▪ I try to update and improve these presentations constantly and make them 
available on my website for use by teachers. The website of course also has 
information that hopefully will be of use to teachers (and others!)

▪ I am keen to get feedback and suggestions for improvements – you can email me 
at keithbphysics@gmail.com

▪ So to download the presentations in powerpoint format go to the “References, 
Websites, Downloads” page (under MORE/REFERENCES) at “Climate Science for 
Sceptics”   www.cs4s.net or direct:  http://www.cs4s.net/references.html

http://www.cs4s.net/references.html
mailto:keithbphysics@gmail.com
http://www.cs4s.net/
http://www.cs4s.net/references.html


Climate Change

Our kids, their future?





Debate?

The ‘Echo chamber’





My view of the climate change spectrum
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My view of what SHOULD happen!
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The really dangerous echo chamber









Where is the science?



▪ “Scepticism” should belong 

to science, not deniers!

cs4s.net





Looking at the past – the big picture

Holocene

10,000 yrs 

of  stable 

climate

+3C

+2C

Human civilisation

+1oC

LIA & MWP

LIG CO2~280ppm 

130,000 yr ago 

About  +1oC 

Sea ~8m higher

Pliocene
CO2 ~400ppm

Sea levels 

~40 m higher 



About 5oC cooler                 Sea levels 100M LOWER   

Last Ice Age



About 5oC warmer            Sea levels 100M HIGHER

Eocene
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Greenland

New York 
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More solar heat 
absorbed by 
dark water

Normal jet stream

Stronger jet stream

COLDER

WARMER

STRONGER WINDS



Warm water evaporates

Whole system spins as a 

result of  Earth’s rotation

Moist air 

condenses 

releasing heat

Heat 

drives 

moist air 

upwards



Hurricane Harvey in infrared

Warmer centre 

drives stronger 

winds and rain

Hurricanes are powered by heat from the 

ocean





Ice sheets ARE melting!

Eqi Glacier in Greenland









Jakobshavn, the largest, fastest glacier in Greenland



Jakobshavn



Jakobshavn, the largest, fastest glacier in Greenland

20 km

Carving face recession 1902 - 2010



Jakobshavn, the largest, fastest glacier in 

Greenland





We detect widespread 
ice-covered valleys that 
extend significantly 
deeper below sea level 
and farther inland than 
previously thought. Our 
findings imply that the 
outlet glaciers of 
Greenland, and the ice 
sheet as a whole, are 
probably more
vulnerable to ocean 
thermal forcing and 
peripheral thinning than 
inferred previously from 
existing numerical ice-
sheet models.





100 times 

as fast!



Why ice sheets are melting fast

NASA/Goddard Space Flight Center Conceptual Image Lab
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Totten

At the other end of the Earth... 















Earth’s climate – looking at the past

The last ‘interglacial’ – similar to current climate.

Maybe ~ 1 - 2°C warmer than last century

… ie. about where we are now



last interglacial period when sea level peaked at around 10 metres
higher than today. His findings suggest that at one point the sea 
rose 3 metres within 50 to 100 years.”

“Paul Blanchon's
team at the National 
University of Mexico 
has been studying 
121,000 year old 
coral reefs in the 
Yucatan Peninsula, 
formed during the

Temperatures in that interglacial were only a couple of degrees warmer than the 20th C.

July

2009



Problem is, every new discovery INCREASES the expected sea level rise!



In the LIG (last inter-glacial) sea levels were 

up to 10 metres higher than now ...

... but much LESS CO2 !

and temperatures about the same as now



As if that’s not enough!

Decreasing weight of ice releases 
the pressure on the volcanoes



In the LIG sea levels were around 6 to 9 metres higher than now

Bangladesh - Ganges delta  

Croplands only 1 or 2 metres above SL



Areas which are only 1 or 2 metres above SL



Nature 28 Nov 2019



What can we do about it?

1. Become aware!

2. Talk with others

3. Email politicians

4. Vote for the right 

politicians!



Australian Solutions - solar!



Australian Solutions - solar!
The yellow 
square is about 
100 km per side

Receives  ~200 
PJ (av) of solar 
energy per day

Ample for ALL
of Australia’s 
energy (at only 5% 

collection efficiency). 
TOTAL  Australian energy use:

~ 11 PJ per day  = 120 GW

That is about 80 ‘Hazelwoods’ (1.6 GW)

[A large city 

uses around 

1 PJ of 

electricity

per day]



b e y o n d Z E R O e m i s s i o n s . o r g

120 GW









Utility = “Human welfare”

“Normal expectation”

As climate change kicks in, 
welfare will drop





1. Reasonably predictable consequences of CC.

2. Costs of CC difficult to include in economics.

3. Outcomes might be less or more severe than 
climate models predict.

4. ‘Non-market’ values – environmental amenity, 
avoidance of trauma in other countries. Values of 
future generations of Australians









AEMO



$2





As still larger PV farms come on line the 
price will continue to fall ... 

... so what will this do to the “fish”?



(2019)





... but – will the grid cope with more VRE? 























Thyssen-
Krupp

Hydrogen 
steel 
production


