
 

 

 

PLANETARY HEALTH - CLIMATE CHANGE 

 

“Al sur del Calvario”, (“To the South of Calvary”), acrylic on canvas, 1994. 

Tomas Sanchez. 

 

What is Homo sapiens? 

 

Storyteller, mythmaker, and destroyer of the living world. Thinking with a gabble of 

reasoning, emotion, and religion. Lucky accident of primate evolution during the late 

Pleistocene. Mind of the biosphere. Magnificent in imaginative power and exploratory 

drive, yet yearning to be more master than steward of a declining planet. Born with the 

capacity to survive and evolve forever, able to render the biosphere eternal also. Yet 



arrogant, reckless, lethally predisposed to favour self, tribe, and short term futures. 

Obsequious to imagined higher beings, contemptuous to lower forms of life. 

 

For the first time in history a conviction has developed among those who can actually 

think more than a decade ahead that we are playing a global endgame. Humanity’s grasp 

on the planet is not strong. It is growing weaker. Our population is too large for safety 

and comfort. Fresh water is growing short, the atmosphere and the seas are increasingly 

polluted as a result of what has transpired on the land. The climate is changing in ways 

unfavorable to life, except for microbes, jellyfish, and fungi. For many species it is 

already fatal.  

 

Because the problems created by humanity are global and progressive, because the 

prospect of a point of no return is fast approaching, the problems can’t be solved 

piecemeal/ there is just so much water left for fracking, so much rain forest cover 

available for soybeans and oil palms, so much room left in the atmosphere to store excess 

carbon. 

 

Meanwhile, we thrash about, appallingly led, with no particular goal in mind other than 

economic growth, unfettered consumption, good health, and personal happiness. The 

impact on the rest of the rest of the biosphere is everywhere negative, the environment 

becoming unstable and less pleasant, our long term future less certain…. 

 

Like it or not, we remain a biological species, in a biological world, wondrously well 

adapted to the peculiar conditions of the planet’s former living environment, albeit 

tragically not this environment or the one we are creating. In body and soul we are 

children of the Holocene, the epoch that created us, yet far from well adapted to its 

successor, the “Anthropocene”. ... 

 

We need a much deeper understanding of ourselves and the rest of life than the 

humanities and sciences have yet offered. We would be wise to find our way as quickly as 

possible out of the fever swamp of dogmatic religious belief and inept philosophical 

thought through which we still wander. Unless humanity learns a great deal more about 

global biodiversity and moves quickly to protect it, we will soon lose most of the species 

composing life on Earth. The Half-Earth proposal offers a first, emergency solution 

commensurate with the magnitude of the problem: I am convinced that only by setting 

aside half the planet in reserve, or more, can we save the living part of the environment 

and achieve the stabilization required for our own survival.  

 

Why one - half? Why not one quarter or one third? Because large plots, whether they 

already stand or can be created from corridors connecting smaller plots, harbor many 

more ecosystems and the species composing them at a sustainable level. As reserves grow 

in size, the diversity of life surviving within them also grows. As reserves are reduced in 

area, the diversity within them declines to a mathematically predictable degree swiftly. A 

biogeographic scan of Earth’s principal habitats shows that a full representation of its 

ecosystems and the vast majority of its species can be saved with half the planet’s 

surface. At one half and above, life on Earth enters the safe zone. Within half, existing 

calculations from existing ecosystems indicate that more than 80 percent of the species 

would be stabilized. 



 

There is a second psychological argument for protecting half of Earth. The current 

conservation movement has not been able to go the distance because it is a process. It 

targets the most endangered habitats and species and works forward from there. 

Knowing that the conservation window is closing fast, it strives to add increasing 

amounts of protected space, faster and faster, saving as much as time and opportunity 

will allow.  

 

Half-Earth is different. It is a goal. People understand and prefer goals. They need a 

victory, not just news that progress is being made. It is human nature to yearn for 

finality, something achieved by which their anxieties and fears are put to rest. We stay 

afraid if the enemy is still at the gate, if bankruptcy is still possible, if more cancer tests 

may yet prove positive. It is further our nature to choose large goals that while difficult 

are potentially game-changing and universal in benefit. To strive against odds on behalf 

of all of life would be humanity at its most noble. 

 

Edward O. Wilson, “Half-Earth”, 2016.    

 

The last 2.6 million years span the geological time scale known as the Quaternary 

Period. The Quaternary Period is divided into two epochs, the Pleistocene (2.6 million 

years ago to 12,000 thousand years ago) and the Holocene (12,000 thousand years ago 

to the present day). The Holocene began after the last glacial period (i.e “Ice Age”) of 

the Pleistocene, and has been a time of very stable and relatively warm interglacial 

climate. Crucially the Holocene is also the period of the rise of Homo sapiens’ culture, 

civilizations and the opening of the written historical record, about 5,000 years ago, 

(depending on your exact definition of “writing”). It is the very stability of this recent 

period of Earth’s history that allowed Homo sapiens to achieve all that it has - but this 

has come at the cost of destroying the very conditions from which we arose.    

 

In the far distant future, Geologists of a descendent species of Homo sapiens, if there are 

any, or perhaps sentient beings from another world, exploring the ancient stratigraphy of 

planet Earth will make a most remarkable discovery. It will be the Period of the 

Holocene. The record will show the seemingly instantaneous appearance of a “super-

species” that utterly transformed the planet. Its fossils will be the ancient remnants of 

vast plains of forged metal and strange alloys and materials not naturally occurring on 

the planet. So astonishingly different will this geological strata be, that its only 

comparison will be with that of the far more ancient strata known as the Cambrian, the 

veritable “big bang” of life itself on Earth.  

 

The record of the Holocene will be spectacular and global in its extent - then - .just as 

suddenly as it had appeared, all evidence of the period will vanish, in a geological 

instant, to be replaced by a much impoverished record devoid of virtually anything 

interesting. This post-Holocene world will stretch barren for untold eons, before a few 

scattered fossils begin to be found again, that hint at the first tentative signs of a second 

Eden. The mystery of the incredible Holocene period will seem deeply unfathomable. Yet 

the explanation will be really quite simple....the god-like creatures of Holocene, through 

ignorance and greed, destroyed their own world.         

 



Just as a staggeringly immense and ancient crater at Chicxulub on the Yucatan 

Peninsula in Mexico provided sentient Holocene beings with the “smoking gun” evidence 

for the reason of a much earlier extinction event, that had previously so puzzled them, so 

might a work of Art from the Holocene - should its image be preserved by some miracle 

for untold eons into the future -provide the “smoking-gun” clue to future alien explorers, 

for the  mass extinction event that will mark out the end of the Holocene stratum. 

 

There can be no better image that may describe the desolation of the planet at the end of 

the Holocene Period than that depicted by the brilliant Cuban Artist, Tomas Sanchez, in 

his nightmarish vision, “Al sur del Calvario”, (“To the South of Calvary”), 1994.  A vast 

plain of human detritus, devoid of any sign of life extends as far as the eye can see. A dull 

visage and a hazy horizon suggests a toxic atmosphere. The scene is one of lifeless 

desolation, the endless slag heap that covers the entire planet will congeal into the far 

distant Holocene strata, just as the plant life of the Carboniferous so congealed the future 

material that would drive the Holocene itself. While future alien explorers will perhaps 

compare the spectacular opening of the Holocenic strata to that of the Cambrian, for its 

closing comparison there will no doubt...the Great Dying that closed the Permian age.  

 

It is a bleak image, the Twentieth century’s version of Pieter Brueghel the Elder’s 

“Triumph of Death”. But if we look more closely at Sanchez’s work, unlike Brueghel’s, 

medieval nightmare, we may see the hint of possible redemption. The V shaped line of the 

hills on the horizon, themselves probably made of refuse, draws the eye to a series of 

faint crosses dotting the toxic horizon. A twisted ladder and the bottom right of the work 

similarly draws the eye, pointing the way to these ancient Christian icons, symbols not 

only of death but also of ultimate salvation. 

 

The magisterial Edward O. Wilson in his book “Half Earth” paints a dismal image of the 

current state of health of planet Earth. But like the great Cuban hyperrealist, Tomas 

Sanchez, he offers the slim prospect of planetary salvation - if only we have the eyes to 

see it. He argues that humanity is best motivated by goals rather than “plans” or “grand 

strategies” - and he is not faint hearted about what he thinks humanity’s goal needs to 

be. To preserve the Earth, in anything like its early Holocene Edenic state no less than 

half the planet must be protected from the greed and destructiveness of Homo sapiens.  

 

In the Age of Pericles, Hippocrates, the father of medicine, urged physicians to advocate 

for their patients, by taking a solemn oath. What is less well know is the fact that in his 

work (or at least by a later author claiming to be teaching the philosophies handed down 

by Hippocrates), “On Airs, Waters and Places” he emphasized the critical importance of 

the influences of the natural environment on human health. Edward O. Wilson, the father 

of Socio-biology, now urges us to also advocate for the health of the Earth itself.    

 



PLANETARY HEALTH - CLIMATE CHANGE 

 

Introduction 

 

Over the last 75 years global average life expectancy has risen 25 years to its current 

level of 72 years, the most astonishing rise in life expectancy in our species, since its 

evolution.    

 

Additionally global infant mortality rates have decreased substantially over this time 

frame as well, from around 210 per 1000 live births to just over 30 per 1000 now. 

 

The consequent exponential growth in the Earth’s human population has however been 

achieved at a cost. This cost relates to what now is being referred to as “Planetary 

Health” 

 

Human activity has resulting in an unprecedented destruction of the finely balanced 

ecosystems of the planet - and consequently the “health” of the planet in the form of: 

 

1. Global pollution 

 

2. Devastating deforestation and natural habitat destruction   

 

3. Catastrophic loss of biodiversity, (the “Sixth Great Extinction” of life on Earth)  

 

4. Climate change with all its attendant consequences   

 

5. Natural resource depletion: 

 

 Most critically:  

 

 ● Sea-derived foods 

 

 ● Fresh water  

 

6. Increasing pressure on the global food supply in general 

 

All our best efforts at improving the health of our species will be for nought in the 

centuries to come if we continue to destroy what eons of geological time has evolved.    

 

Planetary health is now recognized as a new discipline, and refers to the health of 

human civilisation and the state of the natural systems on which it depends.  

 

For short term economic gain, even overt greed, we have mortgaged the future of our 

descendants, who will have to live with e consequences of our actions.   

 

The eminent Drs. Anthony G Capon, Nicholas J Talley and Richard C Horton, 

however believe that solutions should not rely on the doubtful probability that newly 

invented technologies will overcome all of the complex and interconnected problems. 



 

Success, they caution, will require, grassroots determination and leadership, political 

will, unprecedented cooperation and cultural change, focusing on quality of life and 

improved human health as the measures of success, and NOT “increases in gross 

domestic product”, together with respect for the integrity of the natural environment. 

  

They point out that Doctors remain highly trusted members of the community, and that if 

we take no action, this speaks louder than any words. If we agree, as a profession, that 

there is a major future health risk to our patients and the community because of a serious 

decline in planetary health, and if we want change, then we must lead by example. 

 

Addressing planetary health concerns the medical profession because, as a direct 

result of our actions today, the future health of humanity is now known to be at risk. 

 

The Australasian College for Emergency Medicine supports efforts to minimise the 

impact of climate change and actively adopts measures to reduce its carbon “footprint”. 7 

 

History 

 

The last 2.6 million years span the geological period known as the Quaternary Period. 

 

The Quaternary Period is divided into two epochs: 

 

● The Pleistocene (2.6 million years ago to 12,000 thousand years ago)  

 

● The Holocene (12,000 thousand years ago to the present day) 

 

The Anthropocene is a proposed sub-epoch dating from the commencement of significant 

human impact on the Earth’s geology and ecosystems, (one proposal for its 

commencement is the Trinity Test of  July 16, 1945).  

 

The Holocene began after the last glacial period (i.e “Ice Age”) of the Pleistocene, and 

has been a time of very stable and relatively warm interglacial climate.  

 

Crucially the Holocene is also the period of the rise of Homo sapiens’ culture, 

civilizations and the opening of the written historical record, about 5,000 years ago, 

(depending on the exact definition of “writing”) 

 

Current Challenges 

 

The landmark report of the 2015 Rockefeller Foundation -  Lancet Commission on 

Planetary Health reported identified 3 critical current challenges: 

 

1. Conceptual challenges: 

 

● These include a pressing need for genuine measures of progress which go 

 beyond simple “gross domestic product” to measure human development 

 and the state of the environment 



 

2. Governance challenges: 

 

● These must include how governments and other institutions recognise and 

 respond to threats, especially when faced with high degrees of 

 uncertainty and the need to pool global resources. 

 

3. Research challenges: 

 

● These must include an understanding of the social and environmental 

 context of human health and must link cross disciplinary research to 

 address pressing environmental health threats. 

 

Climate Change  

 

During the Quaternary period atmospheric CO2 levels have oscillated from about 180 

parts per million (ppm) during the ice ages, to about 280 ppm during the warmer 

interglacial periods.  

 

It has been found that over the last 800,000 years of the Quaternary Period, mean global 

temperatures have closely correlated with atmospheric CO2 levels.  

 

Importantly, a mere 5 0 Celsius average global temperature differentiates an ice age 

from an interglacial period. 

 

From the period of the Industrial Revolution to today atmospheric CO2 levels have soared 

to an unprecedented 400 ppm. In terms of the Geological time scale this rise has been 

literally instantaneous.  

 

A level of CO2 of 400 ppm has not been seen since the Pliocene Epoch (5.3 - 2.6 million 

years ago). The Pliocene world was very different compared to today’s world. The sea 

level was at least 25 meters higher and the polar ice caps were virtually non-existent. The 

flora and fauna was exotic and very different to what it is today. 

 

It is clear that, left unchecked, an unprecedented (in the context of the last 800,000 

thousand years) rise in global temperature will follow, with significant and unpredictable 

effects on climate in general. 

 

Human influence on climate change arises primarily from combustion of fossil fuels and 

changes in land use.          

 

The capacity of a gas or other agent to affect atmospheric energy balance, thereby 

contributing to climate change, is measured as radiative forcing (as watts per square 

metre). Radiative forcing (or climate forcing) is the difference between insolation (i.e. 

incoming sunlight) absorbed by the Earth and energy radiated back out to space. 

 

● Positive forcings lead to a warming of climate.  

 



● Negative forcings lead to a cooling of climate. 

 

Anthropogenic emissions elicit a warming or “greenhouse” effect.  

 

Despite growing awareness, by 2017 emissions had not yet stabilised. Over the past two 

years, global emissions have continued to increase at a record rate of almost 3 ppm per 

year. This is more than 100 times greater than when the last ice age ended. 

 

In 2010 the Intergovernmental Panel on Climate Change  modelled 4 scenarios to 

predict the degree of climate change by the end of the 21st century, (see Appendix 2 

below). 

 

The Evidence: 

 

Evidence that the human combustion of fossil fuels is responsible for about 75% of the 

additional atmospheric carbon is found in the carbon embedded within tree rings and 

bubbles within ice cores.  

 

These show that the atmospheric 13C : 12C isotope ratio has distinctively decreased since 

the industrial revolution, (i.e. there is much more 12C).  

 

Photosynthesis alters the 13C : 12C ratio in plants from the normal atmospheric ratio. 

 

Burning fossilised plant material releases the 12C isotopes that plants absorbed millions 

of years ago into the atmosphere in the form of plant derived CO2 molecules. 

 

Consequences of Climate Change (i.e. global warming) 

 

Important health related issues of climate change include:  

 

1. Rising sea-levels - Refugees: 

 

● Palaeoclimate records indicate that temperatures matching 2016 if 

 sustained, will correspond to a global sea level between 6 - 9 metres 

 higher than that of today. 

 

This is a change which would likely create millions of climate refugees 

seeking refuge in Australia. 

 

Climate change is increasingly understood to be an important driver of 

migration and displacement worldwide, although the current magnitude of 

such population movements remains disputed. 

 

Climate change could threaten global food security through reductions in 

agricultural and fishery yields. This effect is particularly alarming in 

regions that are already facing food insecurity such as in sub-Saharan 

Africa and south Asia. 

 



Moreover, the occurrence of flooding or drought cycles as well as hotter 

summers in some regions are likely to increase risks to agricultural 

productivity.  

 

Climate change will also impact the geographical range, seasonality, and 

incidence of various infectious diseases, such as malaria, diarrhoeal 

diseases, and cholera. 

 

These impacts, especially extreme weather events, sea-level rise, soil 

degradation, and food and water scarcity are strongly associated with 

migration (see Appendix 3 below).   

 

In some cases migration will be a strategy of last resort, with people left 

with no other choice as a result of loss of habitable land, extreme health 

risks, or deteriorating livelihoods.  

 

In this case, displacement might increase the risks of adverse health 

outcomes, in particular for vulnerable groups such as children and the 

elderly, as well as those who are already suffering from (chronic) illnesses 

(see Appendix 3 below).   

 

2. Volatile weather patterns: 

 

Even if drastic emission reductions were immediately introduced, embedded 

climate system inertia dictates that observed global trends such as rainfall 

anomalies, extreme temperatures and sea level rises will continue for many 

millennia!  

 

Control of future global warming therefore depends upon global cooperation and 

efficacy in reducing carbon emissions. 

 

● Thunder-storms: 

 

The sharp increase in hospital admissions that flooded Melbourne’s 

hospital system in 2016 with many hundreds of cases of thunderstorm 

asthma is one example of the sorts of extreme weather events we can 

expect more of in the future. 

 

 ● Wild fires: 

 

Despite being a wealthy developed nation, Australia is highly vulnerable 

to climate change, due largely to its unique geoclimatic features.  

 

Australia is the driest inhabited continent on earth and has the greatest 

variability of rainfall of any country. Further, Australia’s average daily 

temperature is 13.7 C warmer than the global average of 8.1C and is 

getting hotter. 

 



A combination of heat and drought precipitates high fire risk in Australia.  

 

Large fires exacerbate existing respiratory conditions and elicit chronic 

mental health morbidity secondary to loss and grief, and sometimes guilt. 

 

Extreme fire weather has increased over recent decades, and across large 

parts of Australia, the fire season now extends further into spring and 

autumn. 

 

 ● Rainfall/Drought - global food supplies:  

 

Climate change influence on Australia’s rainfall variability has led to 

increased droughts and floods.  

 

May - July rainfall has reduced by about 19% since 1970 in the southwest 

of Australia, whereas the continental southeast has experienced an 11% 

decline in rainfall since the mid-1990s during the important April - 

October growing season.  

 

All climate models project increases in extreme droughts across Southern 

Australia (occurring between 1.5 and 2.7 times every 20 years), and by 

2090, time spent in drought ranges from 35% - 80%. 

 

Droughts reduce water supply and quality, posing health risks to stock and 

to communities reliant on inland river systems for their water supply and 

economic livelihood. 

 

. ● Heat-related illness: 

 

Currently, 30% of the world’s population are exposed to climatic 

conditions exceeding lethal heat thresholds (defined as precipitating 

multiple heat deaths) for at least 20 days a year.  

 

By 2100, this proportion is projected to increase to 48% with drastic 

reductions of greenhouse gas emissions, and to 74% under a scenario of 

growing emissions. 

 

Current trends suggest for Australia, a future of increasing heatwaves, 

even greater rainfall variability, and more wild fires. Additional heat is 

likely to result in fewer winter related respiratory deaths but more heat 

related morbidity and mortality. 

 

 ● Cyclones:  

 

Tropical cyclones are the most devastating weather systems affecting 

Northern Australia.  

 



Strong natural variability prevents detection of statistically robust trends; 

however, a 50% increase in the proportion of tropical cyclones reaching 

category 3 or higher was recorded from the period 1960 - 85 to the period 

1985 - 2010. 

 

The low frequency of tropical cyclones making landfall in Australia 

prevents statistical certitude in projecting future probabilities.  

 

The physical science, however, suggests clear risks: higher sea surface 

temperatures are associated with more energy, higher wind speeds, more 

intense tropical cyclones and higher rainfall intensity, and thus likely 

greater damage to human systems.  

 

The total numbers of tropical cyclones are expected to be similar or 

decline in frequency in the Australian region by 2050, yet their severity 

will potentially increase, with an associated poleward shift in the regions 

of both genesis and dissipation. 

 

Extensive flooding and cyclone damage impede essential services, 

delivery of health care, repairs to infrastructure and economic recovery. 

Affected communities face a gauntlet of associated health problems 

including acute effects of drownings, falls, electrocutions, bites, skin 

infections and mosquito- and gastrointestinal borne illnesses, as well as 

protracted grief and psychological health issues….although Australians’ 

health risk is considerably less than that of developing countries in regards 

to these types of events.  

 

3. Flora/ fauna / ecosystem collapses:  

 

 Important examples of this include:  

 

● Arthropod borne diseases: 

 

 Global warming expands the normal habitat of many arthropods.     

 

This promotes both the emergence and spread of arthropod borne diseases, 

such as Zika and Malaria.  

 

In Australia, Ross River virus, Barmah Forest virus and dengue fever 

are three of the most common and clinically important vector-borne 

diseases, yet the exact relationship between disease outbreaks and climate 

change in Australia remains uncertain.  

 

Ross River Fever however has now been recorded in suburban 

Melbourne  - a virus that only ever existed in the northern reaches of 

Victoria and in southern NSW. 

 



With global increases in vectorial capacity since the late 1970s of A. 

aegypti and A. albopictus, endemicity of dengue fever in northern 

Queensland is regarded as a very real possibility. 

 

A warming world suggests that the environmental niche for mosquitos will 

move southward, yet the complexities of human-environment interactions 

and efficacy of prevention campaigns, surveillance and medical 

management make future disease burdens difficult to quantify. 

 

 ● Acid seas: 

 

In addition to absorbing 90% of the additional heat, global oceans have 

absorbed about 27% of anthropogenic CO2 emissions since the beginning 

of the industrial revolution.  

 

This has resulted in a lowering of oceanic pH by around 0.1 units.  

 

Marine organisms and ecosystems are particularly sensitive to ocean 

acidification. 

 

For example, exoskeleton formation of krill, at the base of the marine food 

web, relies on a stable marine carbonate system.  

 

Currently, 3.1 billion people derive at least 20% of their animal protein 

sources from fish. 

 

Significant nutritional deficits could arise from marine fisheries stock 

losses when acidification and warming sea temperatures compound 

existing threats from overfishing. 

 

Increasing Awareness  

 

Strategies for raising the profile of the issue of planetary health in medicine may include: 

 

1. Ensuring that the health impacts of pollution, deforestation, biodiversity loss and 

 climate change are included in future medical training 

 

2. Considering carefully our own model of care and the ways we (and the 

 institutions we work for or belong to) might be able to reduce carbon emissions. 

 

3. Educating and engaging patients in relevant environmental health issues, (as 

 Hippocrates did so over 2 millennia ago when he wrote his thesis “On airs, waters 

 and places” 

 

4. Encouraging and supporting research on health impacts of environmental change 

 and options for transitions to sustainable ways of living 

 



5. Educating the community in general about planetary health issues when 

 appropriate opportunities arise 

 

6. Reflecting on the way we live at home and our recreational pursuits 

 

Global Climate Monitoring  

 

The Lancet Countdown is a collaboration between 24 academic institutions and 

intergovernmental organisations based in every continent and with representation from a 

wide range of disciplines. 

 

 The collaboration includes climate scientists, ecologists, economists, engineers, experts 

in energy, food, and transport systems, geographers, mathematicians, social and political 

scientists, public health professionals, and doctors.  

 

The Lancet Countdown tracks progress on health and climate change and provides an 

independent assessment of the health effects of climate change, the implementation of 

the Paris Agreement, and the health implications of these actions.  

 

It follows on from the work of the 2015 Lancet Commission on Health and Climate 

Change, which concluded that anthropogenic climate change threatens to undermine the 

past 50 years of gains in public health, and conversely, that a comprehensive response to  

climate change could be “the greatest global health opportunity of the 21st century”. 

 

 

It reports annual indicators across five sections:  

 

1. Climate change impacts, exposures, and vulnerability 

 

2. Adaptation planning and resilience for health   

 

3. Mitigation actions and health co-benefits  

 

4. Economics and finance 

 

3. Public and political engagement. 

 

The Lancet Countdown Report 2018 gives 4 main messages: 2,6  
 

1. The effects of climate change on health are already substantial and unequivocal; 

 

2. To date, the national and international responses to climate change have been 

 slow 

 

3. While the momentum of the response has increased recently, this must be 

 expanded and accelerated 

 



4. Health professionals have an essential role to play in addressing climate 

 change. 
 

Further Resources 

 

Doctors for the Environment - Australia  

 

● https://www.dea.org.au/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Global average temperatures and atmospheric CO2 levels for the last 800,000 years. 

 

It has been found that over the last 800,000 years of the Quaternary Period, mean global 

temperatures have closely correlated with atmospheric CO2 levels.  

 

Importantly, a mere 5 0 Celsius differentiates an ice age from an interglacial period. 

 

From the period of the Industrial Revolution to today atmospheric CO2 levels have 

soared to an unprecedented 400 ppm. In terms of the Geological time scale this rise has 

been literally instantaneous.  

 

A level of CO2 of 400 ppm has not been seen since the Pliocene Epoch (5.3 - 2.6 million 

years ago). The Pliocene world was very different compared to today’s world. The sea 

level was at least 25 meters higher and the polar ice caps were virtually non-existent. The 

flora and fauna was exotic and very different to what it is today. 

 

 

 

 

 

 

 

 

 

 



 

 

Current best estimates of average global temperatures for the whole of the Phanerozoic 

Eon compared to today (note the scale is logarithmic).   

 

 

 

 



Appendix 2 

 

 

Future warming is dependent on levels of economic and population growth, and future 

emission trajectories.  

 

Developed in 2010, the Intergovernmental Panel on Climate Change in its most recent 

assessment report adopted scenarios to serve as the basis for modelling and describing 

climate projections.  

 

These four representative concentration pathways (RCPs) are based on possible 

radiative forcing values.  

 

The RCPs range from the worst-case scenario of “business as usual” with continued 

high growth and high emissions (RCP8.5), to the best-case scenario where emissions 

stabilise at 2013 levels until 2020, followed by decline and becoming negative by 2100 

(RCP2.6), and include two intermediary scenarios.  

 

 

 

 

 

 



Appendix 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The associations between climate change, migration, and health, (Stefanie Schütte at al, 

www.thelancet.com/planetary-health Vol 2 February 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 4 - One Meaning of Climate Change - Australian Bushfires, January 2020   

 

“with just so many flames the eighth crevasse 

was everywhere aglow......” 

 

Dante Alighieri, The Inferno, XXVI, 31-32 (1306-1317) 

 

A Dantean vision of Hell. One of the most striking examples of what climate change may 

come to mean, were the Australian bushfires of January 2020, the most extensive in 

recorded history.  

 

By some estimates over 18 million hectares (46 million acres; 186,000 square kilometres; 

72,000 square miles),were destroyed by monstrous uncontrolled fires. Loss of human life 

and untold damage to property resulted, but what is generally underappreciated was the 

staggering loss of biodiversity, (some estimates suggest one billion animals) that could in 

the longer term see the extinction of some species, among these, one of the greatest 

Australian wildlife icons, the platypus. Vast areas were virtually sterilized of all animal 

life.  

 

And less appreciated again was the vast loss of forest vegetation, that may take many 

decades to recover. Even if it does the nature of the vegetation could be irrevocably 



changed and the ability to fix atmospheric carbon dioxide and to produce life sustaining 

oxygen will be altered for many years.  

 

The world media educated the world’s nations by showing maps of the area of 

devastation superimposed on images of both Europe and the US. The message was not 

lost on Europeans, (all of “Belgium” was lost) though many Americans seemed more 

astonished that Australia was as large as the US, than any consideration of what damage 

the fires may have done to the global environment......perhaps more a comment on the 

relative parochialism of the two.      

 

Following the fires, unprecedented rains hit the east coast of Australia, demonstrating 

that the problem is not simply one of inexorable rises in world temperatures, but also one 

of increasingly wild fluctuations of weather extremes.                  

 

The question now becomes more urgent than even. Unless humanity’s reliance on fossil 

fuels is drastically curtailed, are these types of events to become the new “normal” over 

the coming decades? 
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