
		
			[image: ]
		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		


		
			[image: ]
		

		
			
				Published in 2021 by Welbeck

				An imprint of Welbeck Non-Fiction Limited,part of Welbeck Publishing Group.

				20 Mortimer Street London W1T 3JW

				Logo © IFLScience!. All rights reserved.

				Text © Welbeck Non-Fiction Limited, part of Welbeck Publishing Group.

				All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronically, mechanical, photocopying, recording or otherwise, without the prior permission of the copyright owners and the publishers.

				A CIP catalogue record for this book is available from the British Library

				ISBN 978 1 78739 432 2eISBN 978 1 78739 932 7

				Printed in Dubai

				10 9 8 7 6 5 4 3 2 1

			

		

		
			[image: ]
		


		
			[image: ]
		

		
			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		


		
			[image: ]
		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

				

			

		
		
			
				Contents

			

		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

				

			

		
		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

			

		

		
			[image: ]
		

		
			
				Contents

			

		

		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

			

		
		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

			

		
		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

			

		
		
			
				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

					
						[image: ]
					

				

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				6

			

		

		
			
				Introduction

			

		

		
			
				THIS BOOK CANNOT SAVE THE PLANET. No single person or object or plan or approach can do that, because (as many of us know) a vast amount of damage has already been done to the planet. The nature of this anthropogenic (human-caused) damage is complex, and it does not affect all organisms equally. It has also been accumulating since the 1450s – so we’re going to need something more than some gaffer tape and a can-do attitude. 

				What does it even mean to save (or lose) a planet? What is being lost, and how? What have we done? What are we actually doing? Who are the ‘we’ who have made this mess? Are ‘we’ all equally responsible? Who can (and should) help, and how?

				Planet Earth is experiencing a process of extreme loss that will become even more extreme if we do not change our behaviour as well as the systems that serve and encourage environmental destruction. Since the industrial revolution, climate damage has been accelerating dramatically – particularly from the 1950s onwards. Due to pollution, greenhouse gases, habitat destruction, increasing global average temperatures and general greed we are already losing coastal cities, ruining the health of the oceans and destroying our jungles, forests and ice sheets. Deserts are growing, cities keep expanding and plants and animals cannot keep up with the changes to which they are being subjected. Anthropogenic industrial transformation of the land, air and water is causing mass extinction on a vast scale – in ways that have never happened before. Human lives are also being lost due to drought, 
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				wildfires, flooding, inequality, conflict over resources, and increasing insecurity. Not to mention the trauma and anxiety people feel because of all this. What is the endgame of this process of loss? How much can the planet take? How much can we tolerate? 

				Who has the power to do anything about the total sh*t show we see unfolding before us? Climate change is a complex crisis that expresses itself in multiple interrelated ways. This book presents a mere sliver of the knowledge and research about climate change and its extent. At the back you can find a list of resources and further reading to help you explore things further and describe some of the things that we are doing wrong and how they might begin to be changed. 

				Our resounding cry is that now is the time to continue efforts for change. So many have been calling for action for a long time – tirelessly campaigning, protesting and resisting. Climate destruction has got to a point where we will (regardless of what happens next) have no choice but to change, drastically. Things simply cannot continue as they are. Things cannot be allowed to progress into more misery, extraction, domination and exploitation. The strategy of infinite growth at the expense of all that surrounds is literally the strategy of cancer. The key question is – what choices can we make now to improve the land, air, water and lives of all those who exist on planet Earth?

				Currently, we are not all equally empowered to take action – but we can all listen to each other, learn to understand and support each other, protect each other and hold those responsible to account by challenging and changing the current ideologies, processes and methods that serve the top few percent. 

				How hard could it be?!
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				What Is Climate Change?

			

		

		
			
				Our planet is screwed.

				We are literally flying through space on a giant-ass rock and we are attacking, polluting and all-round-screwing-over the very thing that keeps us alive in the universe. 

				Every single living thing is connected. We don’t mean that in a woo-woo New Age way; it’s scientific fact. The Earth’s oceans, currents, land masses, water, animals and people, inside and out, are all intricately interconnected: we all occupy the biosphere together. Just as one example, seasonal weather cycles that we have (or should have!) today and animal migration patterns have co-evolved over millions and millions of years – gradually and stably enough for complex, diverse ecosystems to evolve and adapt within them. 

				Then humans came along and messed it up. Climate modelling suggests that there is a 97% to 100% chance that the increase in the global average temperature is caused by human industrial activity. Scientists usually save this level of certainty for statements such as: “grass is real”, “there is a sun” and “kebabs taste better at exactly 3.16am”. We have caused large-scale, dramatic and consistent accumulative changes to the environment that have disrupted these interconnected cycles like nothing that has ever been seen before. We’re now closer to the brink than we might like to believe.

				There is also a 95% chance that the Earth’s average temperature will increase by more than 2 °C this century. “Two degrees?” you might say? That’s not too bad! It can fluctuate two degrees a day, even an hour, 
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				without anyone batting an eyelid. No, no… this is very, DISASTROUSLY, EXTRAORDINARILY bad. There is a huge difference between weather and average global temperature. Weather changes daily but average global temperature remains stable for millennia.

				Global average temperature is the measure of the average global surface temperature. Detailed, accurate historical measurements date from 1880 (with some going as far back as 1850), when the first thermometer-based records began. Based on readings collected way back when, global average temperature was given a baseline of 14°C. 2020 was the hottest year on record. Ice cores show that it normally takes tens of thousands of years for this average temperature to fluctuate even by a single degree. Two degrees difference in global average temperature over a couple of hundred years is enough to completely destroy the Earth’s natural cycles to such an extent that it will, without a doubt, cause serious disruption and destruction to life as we know it.

				Slow Your Roll! What Damage Can Two Degrees Really Do?

				Ice caps will melt causing sea level to rise; this will cause island nations and coastal regions to become more flood-prone and some will even be submerged.

				It will change the distribution of rain (or precipitation if you want to get technical) to become more extreme; wet areas will become wetter, and dry areas drier.

				Heatwaves and droughts will increase, threatening food security and health, and increasing desertification.

				As global temperatures increase, the surface temperature of the ocean does too, which increases the intensity of storms and hurricanes.

				Some hot and humid areas could become too hot to live in.
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				And that’s only the tip of the melting iceberg. The quality of the air we breathe, the water we drink and the food we eat is already being affected by these changes all over the globe. Much like Pitbull, climate change really is Mr Worldwide. 

				Of course there are natural changes that occur in the climate such as; the effects of the Sun, movement of water vapour, wildfires, changes resulting from the seasons, and geological activity such as volcanoes. But humans have taken these factors and added our own heavily fertilised crap to the mix: greenhouse gases from industry, pollution and waste from our homes, industries, transport systems and cities, discarded products such as plastics, electronics and chemicals which build up in the air, soil and water. Natural change exists, but not nearly to the scale that we’re seeing today.

				“But if it’s called global warming, why is it getting colder as well?” 

				Excellent question, random audience member. Increasing global temperatures creates more energy in Earth’s systems. So, a better way to describe global warming is that the Earth’s systems are actually becoming more energetic (rather than simply warmer). This increase in energy then causes weather and natural climate changes to become far more dramatic and extreme, resulting in more extreme variations in weather. The climate can be thought of as a toddler that you’ve fed too much sugar to and is now running head-first into a flatscreen TV. 

				Everything, and I mean everything, comes back to climate. Climate is long-term weather patterns and cycles. This includes things like the interactions between heat transfer in water, intensity of storms, erosion, activity in the atmosphere and ocean currents. These are all affected by and part of the climate.
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				CLIMATE CHANGE / What Is Climate Change?

			

		

		
			
				“In case we have forgotten, because we keep hearing that 2014 has been the warmest year on record, I asked the chair, do you know what this is? It’s a snowball just from outside here. So it’s very, very cold out. Very unseasonable.”

			

		

		
			
				In 2014, US Senator Jim Inhofe, the Republican chairman of the Environment and Public Works Committee made headlines by chucking a snowball in a debate on climate change, clearly not understanding the difference between climate change and errrr, weather.
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				The Anthropocene 

				We’re living in the Anthropocene. Surprise! 

				Okay, so, what is the Anthropocene? According to some geologists, the Anthropocene Epoch is an unofficial division of geologic time used to describe the most recent period in Earth’s history, when human activity started to have a significant impact on the planet’s climate and ecosystems.

				The term “Anthropocene” is becoming more and more popular in climate conversations. First popularised by atmospheric chemist Paul Crutzen and limnologist Eugene Stoermer in 2000, when they combined the Greek words for human (anthropos) and recent (kaino) to describe the current period in geological history when human activity is so extensive that it is causing actual geological changes to occur around the world. Many of these changes will persist and continue to affect the Earth for millennia. Cruzten and Stoermer argue that the term is necessary because human industry and pollution are already having permanent effects on geology and forming a distinctive “human-made” or “industry-made” geological stratum that is now accumulating in the Earth’s surface 

				Not all geologists are convinced by this yet, and so the Anthropocene is not currently a formal geological division in the Geological Time Scale. Officially, our epoch is categorised as the Meghalayan Age of the Holocene Epoch (whip that out in a pub quiz and you’ll look hella smart), but some geologists are currently proposing to scientifically formalise the Anthropocene. 

				Some critics argue that the term Anthropocene is not the best because the term anthropos identifies all humans as part of the problem. But, realistically, that’s not the case. There are plenty of Indigenous and rural communities with methods of fishing, farming, building and making that 
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				don’t devastate the environment. YOU also didn’t ASK for all those layers of plastic packaging on that thing you ordered online so who decided for you to wrap it up in a million layers of non-recyclable bubble wrap?

				Hate to break it to you mate, but it’s the current lifestyles of wealthy countries that have caused the Anthropocene. Consumerism and the scale of consumption that’s part of contemporary capitalism is the main cause of the excessive damage we see. For this reason, the term “Capitalocene” is sometimes used instead to link anthropogenic climate change to specific behaviours like exploitation, profit at the cost of all life, and extractive practices. Instead of looking at climate change as a by-product of humanity, we’re far better off addressing it as a result of our collective behaviour. Other proposed terms for the Anthropocece include Plantationocene, Chthulucene and Misanthropocene.

				Ultimately, these names are all trying to show the same things: we need to make the future more liveable by fundamentally changing our behaviour, especially in the rich western world. It’s called accountability, Google it. 

			

		

		
			
				“The Holocene has ended. The Garden of Eden is no more. We have changed the world so much that scientists say we are in a new geological age: the Anthropocene, the age of humans.”

			

		

		
			
				Sir David Attenborough, the conservationist, the legend, the man.
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				Climate Science and Other Smart Stuff

			

		

		
			
				Reason number 675 why we should pay attention to climate change: the people who are telling us to worry about it are super smart and have dedicated their lives to understanding climate. No one WANTS this to be a disaster, that’s just what experts keep finding. Anyone who has discussed climate change online will know that there are a lot of people who either claim to be climate scientists, claim to know as much as climate scientists, or claim climate scientists don’t know a thing (let’s not get started on the ones who think climate scientists are all part of a secret organisation of lizard people trying to trick us sheeple into believing in climate change for... reasons??). 

				So, it’s important, therefore, to know what makes a climate scientist, why they are qualified to say what they are saying and, if you’re interested, even how to become one! 

				Scientists don’t just sit around all day in lab coats. That’s only part of the day, usually around elevenses. When scientists study our world, they measure and record observations of it using numerous monitoring devices such as satellites, weather radars, and by using samples to track changes in soil, water and atmospheric purity. Scientists track a whole range of changes from temperature, humidity, to the quality of water and the balance of different gases in the atmosphere. They then bring these different observations together and combine them with existing knowledge to create a theory of what is happening. So, yeah, tell me again how a Twitter troll who lives in his mother’s basement knows more about climate change than actual scientists? 

			

		


		
			[image: ]
		

		
			[image: ]
		

		
			
				17

			

		

		
			
				Very simply, a climate scientist is a person who studies and has expert knowledge of one or more of the natural or physical sciences. Climatologists use analysis of observations and modelling of physical laws that determine the climate in order to understand the world and predict what might happen in the future. There are many types of climate scientists with all sorts of specialities. These include, but aren’t limited to; biodiversity, climate systems, geophysics and climatology. 

				By paying close attention to environmental indicators, climate scientists can track the intensity and activity of weather systems, ocean currents and temperatures. This is data that actively impacts the lives of all species on the planet, including humans. How these environmental indicators are increasing or decreasing is vital in our understanding of how our climate is changing and becoming more energetic. So, what’s changing? Surface air temperature, humidity, ocean temperature and land temperature are all increasing, while sea ice, glaciers and snow cover are all decreasing. None of this is good… and that’s putting it very lightly...
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				“…97 percent or more of actively publishing climate scientists agree: Climate-warming trends over the past century are very likely due to human activities.”

			

		

		
			
				NASA, 2020. Yes, the actual NASA. The people who just landed ANOTHER rover on Mars.
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				Global Circulation Models (GCMs) 

				If climate scientists were superheroes (and we think they are) then global circulation models (GCMs) would be their trusty sidekicks. Climate scientists use evidence of Earth’s past climate that is embedded in our surroundings. Tree rings, ice cores, fossils and geology all hold physical and chemical signatures of the past. Analysing these helps scientists to figure out what the climate was probably like millions of years ago, giving climate scientists the data to make the predictions that they do. Their research, kinda unsurprisingly, is a lot more rigorous and detailed than your uncle – the keyboard warrior – who watched a 15-minute YouTube video and now apparently knows more than the UN.

				Using this data, scientists are able to create super-complex mathematical reconstructions of our environment, which are called GCMs. These clever little models are designed to mimic the atmosphere, biogeochemical cycles, ocean currents and global average temperature change. These computer models are mind-bogglingly complicated, but it’s fair to ask how we can trust something that relies so much on predictions.

				However, the answer is as simple as GCMs are complex: they are consistently held up to great scrutiny. They are first tested by running current measurements through them and comparing the results that they spew out with observations from the real world. Then a second test of the accuracy of a model is “hindcasting” – using them to predict what the climate was like in the past. This can reliably be carried out as far back in history as there are meteorological records (the 1850s or so). Showing that our models can accurately predict the past and the present can give us far more confidence that they will do the same for the future. How cool is that?
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				“[Models] are full of fudge factors that are fitted to the existing climate, so the models more or less agree with the observed data. But there is no reason to believe that the same fudge factors would give the right behaviour in a world with different chemistry, for example in a world with increased co2 in the atmosphere.”

			

		

		
			
				Freeman Dyson, an great physicist, but terrible climatologist. For some reason, he believed that we could genetically engineer trees to grow on comets, but couldn’t quite believe we could model climate successfully...
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