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Foreword


I have been reading about climate science for over 25 years and have become convinced that our species is now inflicting unsustainable damage to the balance of nature on our planet. We have been burning fossil fuels to such an extent since 1850 that their impact is beginning to threaten our very survival as a species and many other living things that currently thrive in the very rich Biosphere that Nature has bestowed upon us.


We are ecological beings who have become increasingly divorced from nature since we ceased to be hunter gatherers around 12,000 years ago, when the benign Holocene epoch began and human activity was able to become more than just a quest for survival. It led us to accumulating assets that provided for basic comfort, but also for pleasure and this eventually evolved into the birth of culture, capitalism, and the rise of human civilisations.


Climate stability has continued throughout the Holocene and has enabled our global population to grow exponentially. Back in 1850, the year climate scientists have defined as the start of the Industrial Revolution, there were just some 1.1 billion of us on Earth. Today, there are 8 billion of us, with an awesome forecast that, in just over 30 years from now, in 2050, it will reach 10 billion! This is a staggering rise in numbers and would be seen as approaching swarm proportions if it was any other species.


As our numbers have grown, we have become increasingly dependent on mechanisation to grow our economies. We have developed unprecedented levels of personal communication through electronic devices and developed transport systems that can take us to every corner of the planet over land, sea, and air. We can now create lighting, heating and air-conditioned cooling for the richest of us at all times of the day and night. As a consequence, unprecedented amounts of greenhouse gases have been pumped into our atmosphere. We have done this to power the unnatural, 7x24, globally connected world that we have created for ourselves.


By 1950, the impact of human activity had become so profound, it was disrupting the balance of the Holocene epoch to such an extent, that climate scientists declared that the ‘Anthropocene epoch’ had commenced. This was described as a new, climatically less stable epoch, created by us through the way we now live. We have dramatically overexploited nature and Earth’s natural resources, required to ensure our pleasure and sense of achievement, to a point that now threatens our very survival.


The wasteful by-products of our divorce from nature – plastics, toxic waste, and liquid pollutants, have increasingly besmirched our rivers, oceans, and our land, where it has been scarred by opencast mining, landfill, urbanisation, and mono-culture agriculture. All of this waste has grown exponentially as our population has exploded, and our inventiveness has blossomed.


As long ago as the 18th century, individual scientists have recognised the ‘Greenhouse effect’ that our endeavours have created. It was not until 1995, however, that the UN Climate Change Conferences (UNCCC) were first established. It was determined that they would meet annually to address the adverse effect that our global profligacy had created. Delegates from 117 Parties and 53 observer States attended the first Conference of the Parties (COP) in Berlin in March 1995. They met to define the actions required to produce a remedy.


It immediately became clear at that first COP, that our distance from the hunter gatherer days was so great, we were very detached from nature and there was little general consensus on the level, or the significance, of the damage we had already inflicted on our planet. There was disparity over what individual objectives should be, their order of priority and the various human agendas between the rich and poor nations. Much of this was driven by a sense of injustice within the less developed nations and Pacific islands because they had not caused the problems of Climate Change. It also became clear that such an array of tensions could be exploited by the big oil companies who felt that their commercial interests were threatened.


The human mix and differing perspectives that were present in Berlin presaged the painfully slow progress we would make in the attempt to rebalance our eco-system going forward. Twenty-nine COPs later, there are 197 countries, plus the European Union, participating in the COP programme. Scientific research funding in support of the COPs has steadily increased, as has the sophistication of the modelling and technology used to predict climate outcomes.


The fact remains, however, that, after the 29 years that have elapsed since Berlin, we are still pumping some 37–40 Giga metric tonnes (Gt) of CO2 into our atmosphere every year!


The diagram below, from a presentation by Professor Johan Rockström, a leading climate scientist at The Potsdam Institute, shows that our continual burning of fossil fuels has caused us to massively over-consume the safe carbon emission budget. This was defined by the International Panel for Climate Change (IPCC) as the level to keep our climate safe for us to live in.
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Source: PIK / Globaïa.


This is a graphic illustration of the issue that we all face. The diagram clearly shows that, we only have 5 years of the budget left, at current annual CO2 emission rates.


The challenge for humanity now, is to bring our planetary climate back under control before that tiny red sliver of the pie above is consumed. If we do not do this, our activities will have put the future of civilisation and most species on Earth at risk.


Years of failure to follow what the science has been telling us at each successive COP, means we are now heading for an enormous overshoot where recovery back to a sustainable level will only be feasible through an unprecedented change in our behaviour and in the way we live today.


We are now facing what has been dubbed – the Sixth Extinction! To avoid such an outcome, the time has come to ask a number of direct questions of our leaders and demand answers. Such demands should be made in our millions if we are to make a difference and force a change. We can only do this by being well enough informed to ask the right questions and to hold our leaders to account with the power of informed petitions. We can also use our votes, or mass movement protests in the world’s autocracies. If we do not do this now, there are no good outcomes.


I am just a climate science layman, who has read many books by climate experts, all of which define the problem and the risks, but they do not define the precise action we, the people, must take now if we, and many other living things on Earth are to survive?


It is difficult for us to grasp that our entire presence on this planet, including our self-inflicted extinction and most of other life on Earth, will represent just a fleeting microscopic instant in planetary time. A planetary ‘blink of an eye’!


This is why I have decided to write this book, because we may have just one more roll of the dice if we act quickly and decisively enough to draw back from the brink.











Part 1 – The Threat













Chapter 1 – Genesis


Anyone who has a sense of infinity, supreme complexity, or has laid on their back gazing up at the myriad of stars in our cosmos with a sense of wonderment, will understand the awesome implications contained in this book.


Astronomers’ estimate that the universe could contain up to one septillion stars – that's a one followed by 24 zeros! Our Milky Way alone, contains more than 100 billion stars, including our most well-studied star, the Sun. Yet, in all our increasingly sophisticated searches of the cosmos, we have not yet found a Planet B.


‘Life’ is a simple, single syllable word, understood by every human living on this Earth, yet very few of us know that it took around 1.6 billion years of natural geological evolution for our planet to become stable enough to support the first basic life cells; these were concocted by nature from an extraordinary mix of primordial soup.


Complex life took 3 billion years to emerge, a timescale beyond our comprehension, but another event in that early 1.6-billion-year period of Earth’s formation ensured that, when complex life did emerge, it would be breathtakingly diverse. That event was when, it is believed, the Earth was struck by a Mars-sized body dubbed Theia. This caused vaporised material to blast into space and then to condensate and form our moon, ensuring the tidal movement of our oceans. The ebb and flow of sea water and the land it washed against, created the biological conditions for the rich diversity of life we see today to evolve.




The geologic conditions during early Earth’s formation were far from benign; they were extraordinarily violent. Early Earth was pounded by asteroids to such an extent that the outer surface became fractured into a number of segments that we have called tectonic plates. These plates are still slowly moving against each other today and have caused violent volcanic and associated earthquake activity to constantly occur as part of the planet’s geological evolution and cooling process.


When gazing up at those wonderful stars that surround us, the human race would do well to understand the incredible journey our planet has traversed to give all of us the precious gift of life that we enjoy today and to remember that we exist in a cosmos that has yet to yield any evidence that there is life anywhere else. Our geology and that visited upon us by asteroids, has happened over timescales that the human minds alive today find difficulty in grasping. Five past mass extinctions of life, ranging from 440 million years ago to 65 million years ago, were caused by extreme temperature changes, rising or falling sea levels and catastrophic, one-off events such as huge volcanic eruptions or an asteroid hitting Earth, as was the case with the demise of the dinosaurs. We know about these events because we can see how life has changed and been impacted in the fossil record.


The only way that early life has survived such events in such a violent geological environment is for it to adapt over unimaginably long-time lines that run into millions of years. This has allowed time for evolution to work its magic and for all species to evolve and adapt to survive. Charles Darwin was the first to highlight this fact with his book in 1859: ‘The Origin of the Species’. This book caused great controversy at the time, among those with faith in divine creation.


The fossil evidence suggests humans have existed for some 300,000 years, having emerged from a nefarious mixture of the African apes. The geology where basic tools, weapons, and cave art have been discovered indicates a great leap forward was made in human brain development about 50,000 to 65,000 years ago. The use of fire to cook higher protein meals was thought to be a contributor to this capability leap. The homo sapient numbers also increased rapidly and dispersed beyond Africa around this time, developing the ability to group think and the curiosity to gain a wider geographic footprint across the planet.


The serendipity of our moon contributing to the astounding diversity of life, was echoed by another event about 11,700 years ago: the last maximum axial tilt of the Earth towards the Sun took place, creating the conditions for the Holocene period to begin. This heralded a new interglacial period of an amazingly benign climate with a global temperature average of 14°C, plus or minus 0.5°C, allowing the rapid proliferation and presence of humans worldwide. Humanity’s impacts are recorded in the fossil record, geological finds, and the human story, recorded throughout all of our written history.


There is little doubt that the Holocene was the main enabler in helping humans to migrate from hunter-gatherers to farmers around 12,000 years ago, then to develop major civilisations, and make the significant transition towards the urban living we enjoy today. Over that same period, however, we increasingly saw ourselves as no longer part of nature, but as a special species able to use, control, and exploit all aspects of this unique planet.


It is an absolute paradox that planet Earth, has empowered a single species – humans, with such intelligence levels, that they believe they can do anything without consequence. They have multiplied at a great rate with an insatiable appetite for wealth, comfort, travel, and for any new experiences that create pleasure.


Like other species, humans also have a primordial tendency towards tribalism and violence to secure material gain or territory, but at increasing levels of habitat destruction that surpasses all other species. Nature has been, and still is viewed by many, as an unlimited resource for the extraction of minerals and fossil fuels to produce new synthetic materials that pollute and clog up the natural eco-systems of our planet.


The unprecedented rapidity with which we are changing our planet, makes it impossible for the rest of the living world to adapt in such short timescales. Witness the fact that, since the beginning of the 21st century, a total of 17 animal species have gone extinct with only two of those extinctions happening outside of the United States. The extinction of plant and animal species in the modern era is primarily as a result of human activity. This is because successful evolution has always required millennia for living things to adapt, but humans are applying their environmental wrecking ball in decadal timescales that many species just can’t cope with.


The environmental fragility of our precious Earth only started to come into prominent international focus in the 1960s. This was when climate scientists started to advise the political class that there was a problem. The human race is now on the brink of destroying their own living ecosystem on Mother Earth and that of many other living species by totally destabilising the climate that we all depend upon to survive. Very few of us can comprehend, or want to believe, the finality of this prospect, yet the story I am about to disclose does lead to this very conclusion.


The climate scientists have given us until 2030 to avoid the risk of breaching some key climate tipping points, that once breached, will be irreversible for possibly thousands of years. Way beyond the lifespan of all living species. This is just over 60 months away at the time of writing this book and, unless we reverse the imbalance that we are bringing to nature at speed and at scale, it will be too late to contain irreversible and dangerous climate change processes.


Climate damage is now so significant, a sixth extinction is a reasonable and terrifying possibility. Some naturalists believe it is already underway. Unlike the previous extinctions, however, where a violent geological condition disrupted the natural balance, humans themselves are the single cause of this unfolding disaster, and we seem incapable of rectifying our ways.


The evidence is clear, drastic measures are now essential if we are to retain this planet as our survivable home. The fact we are, collectively, unwilling to act to recover the situation is simply breath-taking. Unravelling the mystery of why this is the case, when we could still act to save ourselves has led me to examine the human psyche.











Chapter 2 – The Human Psyche


The way we are failing to react to the threat posed by Climate Change is difficult to fathom. It is also a fact! Our inaction towards risk-managing our current profligacy is a profound threat to our very survival and, yet, we know what needs to be done? We simply need to reduce the amount of Greenhouse gases we are pumping into the atmosphere every year! Ever since the Rio de Janeiro Earth summit in 1992 our manmade emissions have risen inexorably on an exponential growth curve.


I believe the answer to our lemming-like behaviour lies within anthropology. Within the human psyche. We have created a highly advanced, complex and interdependent societal structure in the richer nations. It is based on short-term perceived outcomes that give us a number of perceived rewards as a measure of our perceived success. The drivers for this are the pursuit of: pleasure, wealth creation, travel, work ambitions, power, and asset ownership. Even though the poorer nations would like to emulate the profligacy of the rich, they still bear a sense of injustice that they have not caused the climate threat that we now all face today as a consequence of our zest for what we call ‘the good life’. Our human drivers ensure that our way of life, even the poorest of us, produces a profoundly different way that we live, compared to all the other living species on Earth! To Mother Nature though, a mammal is mammal, some just consume more than others.


Those in power, despite the unprecedented levels of communication that now exists between us all, are frightened to take long-term decisions to ensure our survival because the measures that would really make a difference will cause short-term perceived pain. Our leaders fear the power of social media and the vilification of the voting public, in the case of democracies, or ejection through uprisings in the case of dictatorships.


Many of these human characteristics demonstrably manifest themselves at the end of each COP, where painfully negotiated plenary findings undergo ‘wordsmithing’ to such extent that the inclusion of phrases like: “to reduce the use of coal” or “commit to reduce the use fossil fuels” are hailed as wondrous breakthroughs by the International Panel on Climate Change (IPCC). This self-denial is further underlined when a COP President, feeling threatened by such phrases, or even the potential use of them, stands up and declares, “Fossil Fuels are a gift from God.” Never mind that their continued use defines a dystopian future for our descendants!


The human poor are particularly vulnerable to ever increasingly destructive weather events, as a consequence of the climate imbalance that we are creating, as well as from the IPCC ineffectiveness in their response to what needs to be done. Severe weather events will also cause societal breakdown to begin among the rich, as destruction of their assets unfold and any form of insurance becomes unaffordable. The Californian Palisades fires bore testament to this.


Furthermore, the dependency that the poor have on the rich, through such mechanisms as social welfare and foreign aid, will become less and less viable, as the increasing losses and damage that the rich endure, make such provision to the poor more and more untenable.


I have already inferred that we fail to understand or acknowledge that our actions today place our descendants in peril. This is because of our inability to comprehend the scale of planetary time. It stretches into eons, and this is the scale necessary to think in when it comes to properly assessing climate impacts. The sheer scale of one 1,000,000,000 years, or even epochs (a division of time that can be characterised, such as the Holocene – 12,000 years) moves beyond our built in time clock, so we cease to comprehend consequences associated with such timescales.


Given human civilisations started forming around 6,000 years ago, halfway through the vital Holocene golden epoch, we have been around for only a fraction of an inkling in planetary time. Indeed, our presence had insignificant impact on the Biosphere, until the Iron Age (1200–600 BC). The rate at which we evolved from there to the sophisticated civilisations we are today is as wondrous a phenomena as the events from the Earth’s formation until the Holocene commenced. I say this, because, to evolve with such amazing success and speed, over such an infinitesimal short instance of planetary time is wholly unprecedented in Earth’s history and is just as miraculous as the evolution of the Earth to date.


Unfortunately, the enormity of our impact, in such a minute, decadal unit of planetary time, leaves no evolutionary time for us or the planet to adjust. Equally, the human psyche is not equipped to envisage both planetary and human timescales within a single, given thought process. The majority of us do not see the urgency of the messages that both nature and the climate scientists are giving us. Quite the opposite, our perceived success has led us to believe that, not only have we tamed nature, we can also now control and manipulate it as the dominant species on Earth. This is not a good place to start when it comes to understanding the growing threat from Climate Change and, in particular, climate tipping points!


We are the only species on Earth to be conscious of our own mortality. To come to terms with this, we have created pagan gods, religions, sacrificial rites, and other deity. While we have turned to these various beliefs for comfort; as our scientific knowledge and awareness of our absolute mortality has grown, we have also become increasingly preoccupied with our own years of life here on Earth.


We all continuously think about the years since our birth, the activities and careers we have carved out and the progress of our children, our family, and our friends. We myopically see the need to make the best of the years we have remaining as we age. Our sense of “now or never” is sharpened by the evident mortality of our ancestors, evidenced everywhere from graveyards to history books, causing us to anticipate death and recognise its finality. We also have a scientific curiosity to understand why living things die?


Darwin put his finger on it! Living things need to constantly procreate and then die to evolve! Evolution is essential if life is to adapt, which it must do, to keep up with the ever evolving geology that is the signature of a living planet. Why does procreation take so many different forms from egg fertilisation to pollination? Why do the average lifespans of different species vary so much? We do not know, and this is the wonder of nature. What we do know, is that we are unique in our awareness of mortality! All species, other than us, are driven and live by instinct to ensure their survival from predators, and also become predators themselves in order to provide for their own sustenance. Many species also react to the seasons, traversing extraordinary migration routes, which take them on instinctive, pre-ordained journeys to procreate.


Conversely, domesticated animals and plants, whether they are kept by us for pleasure or for food are totally controlled by us. We, and our domestic pets, are no longer wholly influenced by the bio-rhythms of the seasons. In fact, we increase our carbon footprint by seeking the Sun when holidaying or burning fossil fuels when the weather turns colder. We even go to war in places like the Ukraine and Gaza, at a time when the climate is in crisis. We do this despite the dreadful carbon footprint created by the destruction of so much infrastructure and the inevitable rebuilding process and cost that it will entail. If cement was a country, it would be the sixth biggest carbon emitter on Earth! Ukraine and Gaza rebuilding could push cement even further up the league table of polluting impacts!


The human lifespan has never run to much more than 80 years on average. This is because natural evolution has never had a reason to fine tune our longevity. Recent medical science, however, has overtaken our natural lifespan model. Doctors are delivering unprecedented human survival rates by treating through-life diseases and prolonging lifespans with surgery, medicines, and increasing birth survival rates. Therefore, humans now abound in unprecedented numbers.


Mortality awareness, almost from birth, has not only driven us to get the most out of life while we can, it has caused us to focus on the present and not worry too much about the past or the future. A good experiment to establish this as a fact is to gather any group of humans together and ask them:




• What were the Christian names of your great grandparents?


• Where did they live?


• What jobs did they do?


• How old were they when they died?


• Where are they buried or were they cremated?


I guarantee that, unless a famous figure in history was involved, none of those questions could be answered by the assembled audience. Similarly, we do not link our actions today to the fate of our great or great, great grandchildren! Mortality and limited inter-generational awareness have made us opportunistic exploiters of the natural ecosystems that, until now, have been able to absorb our profligacy through their natural resilience and they have been incredibly forgiving in that process, but things are about to change!


It is a profound paradox that nature has defined mortality as the means to secure the evolution of living things so that they can cope and survive with an ever changing Earth. A process that has now produced a human species, whose psyche demands the unlimited use of all natural resources to get the most out of life. For the first time in the Earth’s history a living species is the force creating change, not just the geology and the Cosmos that has always created the changes that caused life on Earth to adapt. This could be the death of us!


Then again, we would also be somewhat arrogant to be certain that our own destruction is not part of some immaculate plan to implement swarm control? Not to save us of course, but to save the Planet and those other species that managed to survive our ravages and are able to still live on it!


Plants are an important part of our food diet, but they are also subject to evolution and cannot self-determine where they grow. While some plants, called hermaphrodites, have male and female parts on the same plant, and are able to self-pollinate, all of the other species rely on seed dispersion and on pollinators, such as bees, that flit from plant to plant. Protecting pollinators is, therefore, a key part of human survival and this alone should sharpen our focus on the damaging climate impacts we are creating.




The impact of our highly developed, consumptive lifestyles and incredible numbers and the rate at which we are consuming and polluting the Earth’s natural resources is now unsustainable. Unless we are prepared to accept dramatic change in the way we live, at least until we can get GHG emissions under control, we will become extinct.


Our invasiveness is affecting the capacity for nature to maintain the climate and the heat energy balance from the Sun’s radiation. This, in turn, is also threatening the very biodiversity that has sustained us and acted as a buffer to climate change by absorbing nearly 30% of the CO2 we emit. We only have Planet A to support our survival; there is no Planet B! Therefore, logic dictates that we should be able to step in and correct the obvious damage we are doing, but we don’t. This is why understanding the human psyche is so important when seeking the cause of our inaction. We cannot continue to only consider issues affecting ourselves in our lifespan. We must come to terms with the fact that we are consuming more Earth resources per capita than any other living organism on the planet has ever done before, in numbers that have never been so great, and we must take corrective action or, I repeat, we truly will become extinct!


The evidence for all of this is presented to every annual Conference of the Parties (COP) and the texts are carefully crafted to warn on the one hand and comfort on the other with a number of unproven future geo-engineering solutions offered as a comfort blanket. The human psyche is well and truly alive in almost every aspect of the COP process. As will be shown in a later chapter, Geo-engineering is wholly unproven at scale, and the cause and effect impacts of artificially tampering with the planetary processes are not sufficiently understood. It is a testament to our propensity for illusion that unproven geo-engineering is still woven into the COP climate models as a future compensating factor.


Given that the component parts of the climate are highly complex, interactive and interdependent, where cause and effect scenarios can affect the various elements in unpredictable ways, risk management strategies should be an integral component in all COP plenary final statements, but they are not!




Climate tipping points pose risks that, once they are underway, will be irreversible for thousands of years, well beyond human lifespans. The threat this poses, should be much more emphasised in COP plenaries. Just imagine the mental health impact of 8 to10 billion people having to come to terms with such impotence, once a climate tipping point had become irreversible. The growing awareness of this will erode ethics and the rule of law, leading to an awful dystopia for humanity as awareness grows of their impending extinction?


You will see as this book unfolds, that the margin for error in the way we manage the climate threat is frighteningly narrow. Our complacency is only punctured, momentarily, by activist rallies and protests over our climate management inaction. Videos by earnest climate scientists, who wish to educate the wider public, have become increasingly strident, but still, we carry on regardless.


Quite how did we get here? The average human, ever conscious of their mortality and so driven by the need to exploit their own time on Earth, has given little thought of what went before them or what comes after them. Nature has been progressively raped by us because it was seen as a separate source of unlimited abundance, that was ripe for exploitation, rather than a unique and complex structure that we are part of and that needed our protection.


We have been astoundingly and progressively profligate throughout the golden epoch of the Holocene, as civilisations grew, art developed and home living for the rich became ever more sophisticated, luxurious, and increasingly consumptive. This impact has been amplified enormously by the advent of the Industrial Revolution and rise of the middle and working classes, able to access global travel in unprecedented numbers.


Given our intelligence, throughout this accelerated phase of our evolution, we should have assumed a responsibility to protect and maintain the natural balance, as an insurance to ensure our continued survival for our descendants, if for no other reason! Instead, as an example, the richest 10% of the world population accounted for over half (52%) of the carbon emissions added to the atmosphere between 1990 and 2015. The richest 1% were responsible for 15% of the emissions during that same time period. The wider middle and working classes in the richer countries continue with long distance travel, cruising, or city hopping for pleasure in ever growing numbers. They give little thought on how these actions are affecting our climate going forward and the impact on the lives of the millions living in the poor south and other impoverished countries. The poorer nations are still waiting to benefit from a functional “Loss & Damage Fund” (L&D), agreed in principle at the COPs, to encourage global coordination by all of us, so essential to a successful climate recovery plan. Some progress has been made, but, after 29 years of COPs, the L&D Fund is yet to be fully financed.


The rich nations are not changing to adopt ‘greener’ lifestyles enough, because we have so far, generally, not had to face the stark impact of our disruptive behaviour towards the climate. The millennial timescales that have delivered the climatic conditions of the Holocene are now being abruptly superseded by the decadal timescales of the Anthropocene (the time since the 1950s) during which richer humans have had a substantial impact on our unique Planet A, as their profligacy has corrupted the long-established natural climate.


From the planet’s perspective, humans have grown like a cancer cell to disrupt the balance of nature on our precious Earth, and this is wreaking climate havoc. As our planet continues to react to this, the poor of the human species will be the first to suffer, but suffering by the rich will not lag far behind!


We are where we are, but if we are to survive, the time for action is now. To be sufficiently effective, our actions need to extend beyond carbon budget trading that in itself is not reducing emissions. We need to change the way we live. We need to stay local and reduce our travel emissions, at least until travelling can occur without any use of fossil fuels.


Sadly, the history of the COPs from COP 1 in 1995 in Berlin, to COP 29 in Azerbaijan, is a testament to my prognosis that the human psyche is the dominant cause of progressive denial in the fight against climate change. The COP process has been manipulated by vested interests in the fossil fuel industries and turbocharged by political leaders, seeking ever increasing global economic growth to remain in office by continually raising the living standards of burgeoning human populations.


The overarching structure responsible for our human destiny when it comes to Climate Change, the United Nations, is sadly flawed. As a result of the Second World War, 5 leading nations, that themselves are doctrinally at odds, have a UN veto. This precludes the democratic outcome of majority voting, so essential in any democratic caucus. Such UN structural weakness is the final hurdle that humanity, with all its intellect, has managed to put in place to prevent effective climate action.


As I write this book, the climate is becoming a registered concern for many more people as extreme weather events have increased exponentially in frequency and severity. I understand how deep anxiety can lead to gluing oneself to motorways in protest. I also recognise that governments around the world are accelerating the transition to renewable energy. Indeed, if the current rate of progress had been achieved at the time of COP3 in Kyoto in 1997, when greenhouse gas (GHG) emission reduction was made legally binding for the first time, we would be in a much better position, albeit Kyoto was only ratified 8 years later in 2005 because of the complex UN processes.


Even the Paris COP 21 in 2015, when the Treaty for “Net Zero” by 2050 was agreed, would have sufficed, had the current transition rates to clean energy already been in place at that time. Sadly, they were not in place and the improved climate monitoring, through satellite data collection and much more powerful computer processing have increasingly provided the irrefutable evidence of a significant overshoot of the goal to contain an average global temperature rise of 1.5° C above pre-industrial temperatures.


The latest COP projection is that we are heading for 2.7°C above pre-industrial temperatures. These forecasts mean that significant climate impacts will affect many of those alive today! This will change the psyche that has driven us for the first time in our 300,000-year evolution, because 2.7°C above preindustrial will result in the progressive breakdown of the capitalist system. Our social constructs will start to crumble as destruction of assets, such as houses and cars, coupled with mass migration, hunger, heat deaths, and loss of land mass through coastal erosion all begin to rise exponentially.


The economic chaos that follows such events, will continue to deepen, leading to human societal breakdown and, if climate tipping points have triggered, our eventual extinction. This is beginning to unfold decades earlier than scientists had previously been forecasting and will affect millions of people that are alive now.


Our human psyche keeps us in denial today but, as events unfold in existing lifetimes, the awful error of our ways and the irreversibility of our actions will become apparent. We will face unimaginable psychological torment and societal and economic breakdown as our minds process the growing possibility of the human race becoming extinct.


This is a new situation, identified by the latest climate data, and it makes our ability to bring the climate back under control a race against time. If we can keep the climate stress under control until we eliminate fossil fuel burning, our descendants will be able to scale many more sunlit uplands using the Sun and the wind as their energy source. We will appear in the history records as the heroes that saw the light just in time to save their Planet. The planet I call Planet A.











Chapter 3 – Geological Earth


Geological Earth is the foundation that supports atmospheric Earth and is made up of the following: an inner iron core; an outer core; a mantle; and a crust comprising rock set on tectonic plates.


[image: image]


Source: BBC


The mantle contains extremely hot liquid and semi-liquid rock located under Earth's surface that we call Magma. The Magma is always moving as the heat from the centre generates magma currents and these are the primary force that moves the tectonic plates. Once Magma flows out onto Earth's surface, it is called Lava. This emanates as volcanic activity. Tectonic plate movement is why we have earthquakes and volcanoes where the tectonic plates are either going under, over, or alongside each other as a continuing evolutionary process. Unlike atmospheric Earth, these subterranean processes occur very slowly, often over thousands of years.


In the diagram below, the red lines represent the edges of the tectonic plates that make up the Earth's crust.


[image: image]


Source: BBC


Very little is taught in our schools about these subterranean geological processes and the impact that they continuously have on the Earth’s crust; a crust upon which we have evolved as a species, multiplied our number, grown our food in no more than a metre depth of soil to sustain ourselves and which remains vital to our survival through the sustenance that it provides to us.


The power of these ancient geological forces and their dynamics is still active today and there is an interaction with climate change. This is poorly understood by the general public, but there is a link caused by the changes in the global weight distribution. As kilotons of ice continue to melt with ever increasing speed, and the oceans expand as temperatures rise, the pattern of forces on our tectonic plates alters. This process can be just as catastrophic as the atmospheric threats we face from the human activity that is causing global warming.


Future earthquakes could become more violent, sometimes with associated volcanic eruptions that could spew greater amounts of magma during super volcano events.


One of the tectonic plate boundaries that has been studied in relation to climate change is in the border area of northern India, near the Himalayas. It has been observed that earthquake activity is influenced by the annual rainfall cycle of the summer monsoon season. In the pre-monsoon period, the number of earthquakes increases. Scientists revealed that 48% of Himalayan earthquakes strike during the drier pre-monsoon months of March, April, and May, while just 16% occur in the monsoon season itself.


During a summer monsoon season, the weight of up to 4 metres of rainfall – an amount that is likely to increase with climate change – compresses the Earth’s crust both vertically and horizontally, thereby stabilising it. When this water disappears in the winter, the effective ‘rebound’ destabilises the region and increases the number of earthquakes that occur. The following diagram reveals earthquake activity in this region for pre-monsoon (pre-M), during Monsoon (co-M), and post-monsoon (Post-M) periods.
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Source: Image: Shashikant Nagale et al. (2022)/Geodesy and Geodynamics, CC BY-NC-ND Note 1 source World Economic Forum


Two significant points can be highlighted from the above chart: first the major pre-monsoon blip in 2008 was caused by the 8-point Richter scale Sichuan Earthquake. This earthquake ruptured the local tectonic fault for over 240 km (150 mi), with surface displacements of several metres. Second, the increase observed in ‘pre’ and ‘during’ monsoon arising’s post 2018 is attributed to increased rainfall.


Since 2018, monsoon rainfall volumes have increased significantly, believed to be due to climate change. Every degree of warming produces an enormous 7% increase in atmospheric water vapour (clouds). These facts show that there is an impact from global temperature rise on geological Earth, as well as atmospheric Earth.


Severe weather is now manifesting itself across the globe decades earlier than the early climate models originally predicted. As events increase in frequency, other earthquake hotspots like the San Andreas fault line, running north to south in California, and the New Madrid fault system, have the potential to produce large earthquakes in the future.


Earthquakes that occur in the New Madrid Seismic Zone potentially threaten parts of seven American states: Illinois, Missouri, Arkansas, Kentucky, Tennessee and, to a lesser extent, Mississippi and Indiana. Such a quake would visit earthquake devastation on America beyond anything they have experienced in recent times. The population levels in these areas are at their densest levels ever!


In addition to earthquakes, there are also threats of more frequent volcanic eruptions emerging from geological Earth and these should also cause grave concern. The weight distribution changes already described are causing increased magma movement beneath the Earth’s crust.


Jonathan Fink, volcanologist and Idowu ‘Jola’ Ajibade, associate professor of Geography, recently published an article about how climate change will affect the societal impacts of eruptions. Fink's research with Ajibade shows that the likelihood of volcanic eruptions coinciding with climate-related storms, droughts, floods, or other disasters is increasing, making planning and responding to such crises much more challenging.




The reader may have difficulty imagining the magnitude of weight distribution change on the tectonic plates as large amounts of water flowing into the oceans from melting ice continues to increase. To try and help the reader visualise the enormity of what is now happening, between 2000 and 2019 the world’s glaciers lost around 267 giga tonnes of ice per year (Source: Nature Volume 592, pages 726–731 (2021)). This process of monumental weight redistribution has continued to accelerate since these findings were published.
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The figure above, from research by Dr.-Ing. Bramha Dutt Vishwakarma, shows:


(a) A schematic of the sea level factors. Note: Steric refers to ocean expansion as temperatures rise.


(b) The map of ocean levels observed rate of ocean mass change (mm/yr.).


(c) The corresponding ocean bottom deformation (OBD).


In short, the regions with increases in mass are subsiding (ocean floor), while the regions with decreases in mass are uplifting (glaciers and ice caps).


Ice caps also act as a restraining force against magma release when they are sitting atop volcanos. The important point here is that the global mean of ocean mass is increasing, hence the mean ocean bottom is subsiding. This is known as Ocean Bottom Deformation (OBD). The Steric level (term for the spatial re-arrangement of atoms, caused by expansion) in chart (a) above, represents the amount of sea expansion due to warming of the oceans which adds to sea level rise, a subject that is addressed later in this book.


The impact of OBD is likely to affect the tectonic plates and this could cause increased associated earthquakes and volcanic activity. This change in the balance of geological Earth forces is impossible to model accurately because the cause and effect of a myriad of changes within the forces at work, including the lunar tidal effect, are too complex to measure. What can be said, is that this aspect of climate change impact is not often discussed, yet it could produce dramatic events in the near term as well as the longer term. I quote two possible examples below that could cause far reaching disruption. There are many more:


Iceland


There are three tectonic plates at play in Iceland. The big two are the North American and Eurasian. Then there is one micro-tectonic plate named Hreppafleki. Iceland owes its existence to a mantle plume that produces twice as much volcanic matter as the mid-Atlantic ridge.


An international team of scientists from institutions including the University of Oregon, Uppsala University in Sweden, and the University of Iceland, has been closely monitoring the recent Iceland volcanic activities in an area that had been dormant for some 200 years. Their research, published in Terra Nova, uses seismic tomography and lava sample analysis to uncover the geological processes at play. They predict that the region might need to prepare for recurrent eruptions that could last for decades, or even centuries, threatening the Reykjanes Peninsula, including the famous Blue Lagoon spa, the town of Grindavik and key hydro power plants that serve a wide area of Iceland. It is not an unreasonable assumption to conclude that weight redistribution associated with climate change has played a part in this Icelandic reawakening.
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