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*** 
The science is clear  

We are facing an unprecedented global emergency  
We must act now 

 
“We are in a planetary emergency.”  

Professor James Hansen, Former Director NASA Goddard Institute for Space 
Studies 

 
“This is an emergency and for emergency situations we need emergency action.”  

Ban Ki-Moon, Former UN Secretary-General 
 

"The climate emergency is our third world war. Our lives and civilization as we know 
it are at stake, just as they were in the Second World War."  

Professor Joseph Stiglitz, Economist, recipient of the Nobel Memorial Prize in 
Economic Sciences 

 
 “Based on sober scientific analysis, we are deeply within a climate emergency state 

but people are not aware of it.”  
Professor Hans Schellnhuber, Founding Director of the Potsdam Institute for Climate 

Impact Research 
 

“There is sufficient evidence to draw the most fundamental of conclusions: now is the 
time to declare a state of planetary emergency. The point is not to admit defeat, but 
to match the risk with the necessary action to protect the global commons for our 

own future.”  
Professor Johan Rockstrom, Director of the Potsdam Institute for Climate Impact 

Research 
  

“Climate change will lead to battles for food.”  

https://extinctionrebellion.uk/the-truth/the-emergency/
https://docs.google.com/document/d/1twGDWTlRihMoShwXDTW0lItXnfwdo2U-miSSsOAl2wE/edit?usp=sharing
https://docs.google.com/document/d/1twGDWTlRihMoShwXDTW0lItXnfwdo2U-miSSsOAl2wE/edit?usp=sharing
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Jim Yong Kim, Former President of The World Bank 
 

“Climate change is the greatest security threat of the 21st century,” 
Maj Gen Munir Muniruzzaman (Retd.), chairman of the Global Military Advisory 

Council on Climate Change 
   
 “You have to understand, this is also a crisis for the world. The fact is that if the poor 

are suffering today, then the rich will also suffer tomorrow.”  
Dr Sunita Narain, Director General of the Centre for Science and Environment  
 
“Climate change is moving faster than we are - and its speed has provoked a sonic 

boom SOS across our world. We face a direct existential threat.”  
António Guterres, United Nations Secretary-General 

 
"We have all the resources we need to deal with this. There is nothing magical about 

reducing carbon dioxide in the atmosphere. We just don’t have the political or 
economic will to do this.” 

Professor Stephan Harrison, Professor of Climate and Environmental Change, 
University of Exeter 

 
“Listen to the cry of the earth and the cry of the poor, who suffer the most. The 

urgent need for interventions can no longer be postponed.”  
Pope Francis 

 
“The future of the human race is now at stake.”  

Rowan Williams, Former Archbishop of Canterbury 

 
 
 
 
 
 
 

 
 



3 

Introduction 
 

Humanity is facing a crisis unprecedented in its history. A crisis that, unless 
immediately addressed, threatens to catapult us towards the destruction of all we 
hold dear, our planet’s ecosystems and the future of generations to come. This crisis 
has been caused by human activities and we have to stop making it worse or we will 
face catastrophe that we cannot think our way out of, invent our way out of or buy 
our way out of. In one way or another, it will affect every one of us and everything we 
love.  

The science is clear: the world is heating and the breakdown of our environment has 
begun. Even now, warmer temperatures are wreaking havoc, causing an increase in 
extreme weather, floods, storms and droughts - along with rising sea levels, heat 
stress in our oceans and degradation of our soils. Extreme weather events are 
having devastating impacts on agriculture and destroying homes, costing taxpayers 
billions of dollars and leaving millions of people in need of humanitarian aid.  

If we keep going as we are, the coming years will bring more wildfires, unpredictable 
super storms and scorching heatwaves. Rising sea levels and droughts could render 
vast tracts of land uninhabitable through flooding and desertification, putting food 
supplies at risk. Receding glaciers threaten to cut off fresh water supplies for 
millions. Mass migration and famine are likely to take us towards civil unrest and 
ultimately war, raising the terrifying possibility of societal collapse. 

But that’s not all. Around the world, biodiversity is being annihilated at a terrifying 
rate. Population sizes of thousands of species of mammals, birds, fish and reptiles 
have fallen by 60% since the 1970s. We are losing our crop-pollinating insects and 
soil-rejuvenating earthworms. Species are going extinct 100 to 1,000 times faster 
than they would be doing naturally. Many scientists say we are now entering the 
Earth’s Sixth Mass Extinction event, with one million species threatened with 
extinction - many within decades. Only this time it’s our fault. The consequences will 
be catastrophic if we do not act swiftly.  

Millions of our trees are being felled to feed the ever-increasing demands for palm 
oil, clothes and meat. Our soils are being degraded through deforestation and 
intensive agriculture. We are running out of raw materials and using up our 
resources. Our rivers are being poisoned and our seas are acidifying and filling up 
with plastic. The air is so toxic that it kills millions each year. 

As Sir David Attenborough put it: “We are facing a man-made disaster on a 
global scale.” 
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These climate and ecological crises can no longer be ignored or denied. Yet in spite 
of promises from governments, greenhouse gas emissions continue to rise steeply 
and biodiversity loss shows no sign of slowing.  

In November 2019, a group of more than 13,000 scientists from 153 countries 
declared “clearly and unequivocally that the Earth is facing a climate emergency” 
and that without deep and lasting changes, the world’s people face "untold human 
suffering".  
 
The time has come to take radical action. The future of our children, and our 
grandchildren, is at stake.  

This horrifying narrative sounds almost too unbelievable to be true. Can it 
really be as terrifying as all that? 

We hear so many conflicting opinions and reports – how do we know for sure what is 
true? Can we really be sure that the world is warming any more than it has in the 
past? And even if it is, are we certain that humans are to blame? Are species really 
going extinct at such high rates? And even if they are, why does this matter to us? 
Are things really going to get worse? If so, how much worse? And how soon? And 
what can we do about it? 

Over the following sections, we, an expert group of science writers, climate scientists 
and ecologists, most of whom are members of the Scientists for Extinction Rebellion 
community, explain simply what’s really going on on our planet today. We present 
clear and unequivocal evidence - backed up by the latest research - that we are 
indeed in a state of planetary emergency, that human activities are to blame for this 
crisis, and that the arguments often used by skeptics or deniers to contest this fact 
are simply not true and are designed to avoid action.  
 
We also provide clear evidence that our governments are not doing nearly enough to 
address the crisis. And we explain why, without bold and radical action within the 
next few years, the impacts of this emergency will be catastrophic and irreversible, 
leading to incalculable suffering and loss of life. 
 
We show that the time has come to take radical action. That the future of our planet 
is at stake. And that we cannot afford to wait another second. 
 
 

 

https://scientistswarning.forestry.oregonstate.edu/
https://scientistswarning.forestry.oregonstate.edu/
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Part 1: Back to the start… How did we get into this 
climate mess and is it really that bad? 

How can we be so sure that the Earth is heating? 
 

“Warming of the climate system is unequivocal, and since the 1950s, many of the 
observed changes are unprecedented over decades to millennia. The atmosphere 
and ocean have warmed, the amounts of snow and ice have diminished, and sea 

level has risen.” 
Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report 

 
“Join the dots. It's happening. It's happening in your world, it's happening in my 

world. And let's be very clear about this - it is going to get much worse.”  
Dr Sunita Narain, Director General of The Centre for Science and Environment 

 
Independent temperature records from multiple official sources confirm that there is 
absolutely no doubt whatsoever that the Earth is heating.  
 

 
 
Each of the last three decades has been successively hotter than the one before, 19 
of the top 20 hottest years have occurred in the last 19 years, and the past four 
years have been the hottest on record. 2016 was the hottest year ever recorded, 
whilst in 2019, nearly 400 temperature records were broken across 29 countries, 

https://climate.nasa.gov/climate_resources/9/graphic-earths-temperature-record/
https://www.climate-lab-book.ac.uk/2020/2019-years/#more-5708
https://public.wmo.int/en/media/press-release/wmo-climate-statement-past-4-years-warmest-record
https://public.wmo.int/en/media/press-release/wmo-climate-statement-past-4-years-warmest-record
https://www.bbc.co.uk/news/science-environment-49753680
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June 2019 was the hottest on record, and July 2019 was the hottest month ever 
recorded. As of July 2020, January 2020 was the warmest January ever recorded in 
Europe, we saw the hottest May ever and we already have an 85% chance that 2020 
will turn out to be the hottest year on record.  
 
Some people argue that global heating can’t be happening because the weather 
seems to be getting colder where they live. This may indeed be true, but what’s 
important to remember is that when we talk about global heating and climate 
change, we are talking about changes in long-term average trends in atmospheric 
conditions - normally measured over decades - whereas when we talk about the 
weather we are referring to short-term and local variability around that average.  
 
What this means is, whilst we are clearly seeing an overall increase in average 
global temperatures, there can still be significant regional and yearly variations in the 
weather. In any one year there may be some parts of the world that are colder than 
usual, and there may be entire years that are colder than previous years. Indeed, 
those wishing to confuse the public that global heating isn’t occurring sometimes do 
so by pointing to misleading graphs that are based on false or misinterpreted data 
that refers to regional as opposed to global changes, or cherry-pick data that focus 
on short-term trends rather than looking at the bigger picture.  
 

 

https://www.ncdc.noaa.gov/sotc/global/201907
https://www.ncdc.noaa.gov/sotc/global/201907
https://public.wmo.int/en/media/news/europe-has-warmest-winter-record
https://public.wmo.int/en/media/news/europe-has-warmest-winter-record
https://www.weatherclimatehumansystems.org/global-temperature-forecast
https://www.weatherclimatehumansystems.org/global-temperature-forecast
https://www.youtube.com/watch?v=cBdxDFpDp_k
https://iopscience.iop.org/article/10.1088/1748-9326/ab7d02
https://iopscience.iop.org/article/10.1088/1748-9326/ab7d02
https://www.carbonbrief.org/factcheck-what-greenland-ice-cores-say-about-past-and-present-climate-change
https://www.carbonbrief.org/factcheck-what-greenland-ice-cores-say-about-past-and-present-climate-change
https://climate.nasa.gov/climate_resources/191/nope-earth-isnt-cooling/
https://climate.nasa.gov/climate_resources/191/nope-earth-isnt-cooling/
https://www.ncdc.noaa.gov/sotc/global/201913
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The key point is that long-term and global trends show unequivocally that our planet 
is not only heating up, but that its rate of heating is accelerating. In fact, it has even 
been proposed that it is climate change itself that is causing some regions to 
experience more extreme, colder winters due to the disruption to weather patterns.  
 

 
 
It’s also worth noting that there is variation in how fast the climate is changing in 
different parts of the world. For example continental regions (where most people live) 

https://skepticalscience.com/print.php?g=47
https://www.nature.com/articles/nclimate3121
https://showyourstripes.info/
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2006GL028164
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heat up much faster than the oceans. An extreme example of this is the Arctic, which 
is warming at more than twice the rate of the global average due to a phenomenon 
called Arctic Amplification. In contrast, there are areas of the globe that are warming 
a bit slower than the average.  

Why should we care about a few degrees of heating? 
 

"It is generally foolish to bet against the judgments of science, and in this case, 
where the planet is at stake, it is insane.”  

Professor Steven Weinberg, Nobel-Prize winning Theoretical Physicist, 2018 
 
Over the past 12,000 years the Earth’s climate has been remarkably stable. It was 
this stability that gave the predictability and security that was needed for agriculture 
and human civilisation to develop, without which we could not have flourished. 
However, the burning of fossil fuels, large-scale deforestation and intensive farming 
practices that have been taking place since the start of the Industrial Revolution are 
causing us to now rapidly leave that period of climate stability behind and head into 
the unknown. As a result, we risk disrupting our planet’s environmental conditions 
way beyond that which we can adapt to. Indeed, we are already beginning to see the 
consequences - see section on what’s already happening to our planet as a result of 
global heating. 
 
The average surface temperature of our planet has now risen by around 1°C since 
pre-industrial times. One degree may not sound like much, but the Earth is so 
massive that it takes a colossal amount of energy to warm it by even a tiny amount. 
In fact, the current rate of global heating is the equivalent energy of five nuclear 
bombs going off every second. Adding this much energy to the Earth’s climate 
inevitably has huge knock-on effects, causing extreme weather events across the 
globe, melting ice caps and disrupting life on land and in our oceans, which puts 
stress on agriculture and endangers fresh water supplies. The rise in global average 
temperature between the last ice age (over 17,000 years ago) and today is 4.5°C - 
yet we could see a similar amount of heating by the end of this century, in a fraction 
of the time. 
 
At just 1°C of global heating, climate change is already here and is having 
devastating impacts on people and ecosystems across the world. Every fraction of a 
degree of further warming will not only exacerbate these impacts but also increase 
the risk of triggering irreversible tipping points. We are on course for things to get an 
awful lot worse over the coming decades unless we act radically and act NOW. Yet 
our governments continue to procrastinate and delay meaningful action.  
 

https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2006GL028164
https://iopscience.iop.org/article/10.1088/1748-9326/aafc1b
https://earthobservatory.nasa.gov/images/81214/arctic-amplification
https://climate.nasa.gov/vital-signs/global-temperature/
https://thebulletin.org/2020/02/earth-is-heating-at-a-rate-equivalent-to-five-atomic-bombs-per-second-or-two-hurricane-sandys/
https://thebulletin.org/2020/02/earth-is-heating-at-a-rate-equivalent-to-five-atomic-bombs-per-second-or-two-hurricane-sandys/
https://www.explainxkcd.com/wiki/index.php/1379:_4.5_Degrees
https://science.sciencemag.org/content/365/6459/eaaw6974?link_id=36&can_id=cdc44f743ea2aebb4d1ad0bbd399203b&source=email-newsletter-32-yet-my-hunger-for-change-propels-me&email_referrer=email_672281&email_subject=newsletter-32-yet-my-hunger-for-change-propels-me
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Hasn’t the Earth been hotter in the past? 
 
"You'd have to go back to the last interglacial [warm period between ice ages] about 

125,000 years ago to find temperatures significantly higher than temperatures of 
today."  

Dr Carrie Morrill, paleoclimatologist at the National Climatic Data Centre 
 
The planet is now very probably hotter than at any point in at least the last 125,000 
years, long before human civilisation began, when sea levels reached over 6 m 
higher than they are today.  

https://www.ncdc.noaa.gov/sotc/global/201913
https://esd.copernicus.org/articles/8/577/2017/
https://esd.copernicus.org/articles/8/577/2017/
https://www.nature.com/articles/nature08686
https://www.nature.com/articles/nature08686
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But what’s even more concerning is how fast our temperatures are rising. Over the 
past 45 years, our planet’s temperature has been increasing a whopping 170 times 
faster than the baseline rate of cooling over the previous 7,000 years. Indeed, our 
current rate of warming is unprecedented over the last 10,000 years. 
 
Global temperatures over the past 11,300 years compared to the average 
between 1961 and 1990 

 
Over the rest of this century, future temperature rises are predicted to be taking 
place not just much faster than it did during our recovery from the last ice age but 

https://www.climate-lab-book.ac.uk/2020/2019-years/#more-5708
https://journals.sagepub.com/doi/pdf/10.1177/2053019616688022
https://journals.sagepub.com/doi/pdf/10.1177/2053019616688022
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
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hundreds of times faster than any extended period of warming in the last 65 million 
years. That’s when the dinosaurs went extinct. Crucially, when temperatures rise this 
fast, it is impossible for many living creatures and plants to have time to adapt to 
such changes. Not to mention the fact that many places on Earth that creatures 
would have previously used to take refuge from increasing temperatures have now 
been degraded, fragmented or colonised by human activities. 
 
To make matters worse, geological records show that there have been some 
incidences of abrupt climate change in the past, when just a small change in one 
element of the climate system led to rapid changes in the whole system that have 
taken place over the course of centuries or even decades. This suggests the 
terrifying possibility that if we push global temperatures over a certain threshold 
today (which could happen at any time), we could trigger abrupt, unpredictable and 
potentially irreversible changes over the course of decades or even years - leading 
to large-scale impacts and massive disruption.  
 
The bottom line is that the changes in temperatures that we’ve been seeing on our 
planet in recent years are truly unprecedented. At a time when sunspot activity is 
decreasing and when, according to the Earth’s natural orbital cycles, we ought to be 
cooling down and heading slowly towards our next ice age (see section on the 
effects of natural fluctuations in carbon dioxide), instead, greenhouse gases (such as 
carbon dioxide) from human activities are causing global temperatures to rise at a 
terrifying rate. 
 
As our carbon dioxide levels reach concentrations not observed for millions of years 
(see section on what greenhouse gas emissions are like today), we will inevitably 
soon surpass any past climates experienced by humans.  
 

What exactly are greenhouse gases and what is the 
greenhouse effect? 
 

"Everything that is expected to result from global climate change driven by 
greenhouse gases is not only happening, but it’s happening faster than anybody 

expected.”  
Professor John Holdren, Science and Technology advisor to President Barack 

Obama, Director of the Woods Hole Research Center 
 
The temperature at the Earth’s surface is controlled primarily by the levels of certain 
gases in the atmosphere, such as water vapour, carbon dioxide and methane. 
Although these gases only make up a tiny fraction of our atmosphere (current carbon 

https://science.sciencemag.org/content/341/6145/486
https://science.sciencemag.org/content/341/6145/486
https://whatweknow.aaas.org/wp-content/uploads/2014/07/whatweknow_website.pdf
https://whatweknow.aaas.org/wp-content/uploads/2014/07/whatweknow_website.pdf
https://www.nature.com/articles/ngeo1327
https://www.carbonbrief.org/human-emissions-will-delay-next-ice-age-by-50000-years-study-says
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dioxide levels are around 410 parts per million (ppm), which is just 0.041%), just like 
how a drop of ink can affect the colour of a huge volume of water, tiny amounts of 
these gases can have enormous impacts on our atmosphere. Due to their special 
structure, these molecules can absorb heat emitted from the Earth’s surface as a 
result of it having been warmed by the Sun, preventing some of that heat from 
escaping back out into Space. In this way, it can be said that the gases provide an 
insulating ‘blanket’ around the Earth, which traps heat in our atmosphere keeping us 
warm.  
 
This heating effect has (somewhat wrongly) been compared to how the glass roof of 
a greenhouse traps heat energy from the Sun, keeping the inside of the greenhouse 
warmer than its surroundings. Hence this phenomenon has become known as the 
greenhouse effect and the gases known as greenhouse gases. We have known 
about the greenhouse effect for well over 150 years, and the science behind it is well 
established.  
 
The greenhouse effect, in its natural form, is essential for life here on Earth; without 
greenhouse gases in our atmosphere, the average temperature at the Earth’s 
surface would be around -18°C, dropping to temperatures at night that would be far 
too cold for us to survive. However, by burning fossil fuels (as well as by farming 
cattle, growing rice, burning trees, intensively ploughing soil and using chemical 
fertilisers) humans have been adding huge quantities of additional greenhouse 
gases into the atmosphere, ‘supercharging’ the greenhouse effect beyond anything 
that humans have ever experienced.  
 
How the Greenhouse Effect works 

 
 

https://www.youtube.com/watch?v=81FHVrXgzuA&feature=emb_title
https://skepticalscience.com/CO2-trace-gas.htm
https://scied.ucar.edu/longcontent/greenhouse-effect
https://scied.ucar.edu/longcontent/greenhouse-effect
https://www.youtube.com/watch?v=Ot5n9m4whaw
https://www.acs.org/content/acs/en/climatescience/climatesciencenarratives/a-greenhouse-effect-analogy.html
https://www.sciencedirect.com/science/article/pii/S0160932716300308#fig0005
https://www.sciencedirect.com/science/article/pii/S0160932716300308#fig0005
https://reader.elsevier.com/reader/sd/pii/S0160932716300308?token=C21052724A512625185603750D2732A77465E35933978FC6C919BCC1F3AD9E3BF2C29A99EC5E1E4F1D100BB0F1709A91
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Carbon dioxide is by far the most important greenhouse gas - responsible for 
approximately 75% of the Earth’s human caused heating - because it is emitted in 
much larger quantities than any of the other ‘long-lived’ greenhouse gases. It also 
has an extremely long lifetime: any excess can stay in the atmosphere for hundreds 
or even thousands of years and therefore it accumulates in our atmosphere, 
increasing its concentration. Concentrations of carbon dioxide have now increased 
by over 40%, from around 280 ppm in preindustrial times to over 414 ppm in July 
2020 and rising. 
 
Other greenhouse gases are important too though. For example, methane is a very 
potent greenhouse gas, being 86 times better than carbon dioxide at trapping heat 
over a twenty-year time frame. However, on average, it breaks down in the 
atmosphere in around 9 years, meaning that it can’t accumulate in the atmosphere 
as much as carbon dioxide over long time periods. Yet even over a 100-year time 
frame, methane is still approximately 34 times more potent than carbon dioxide. 
Plus, when methane breaks down it actually turns into carbon dioxide. Methane 
concentrations in the atmosphere have more than doubled since pre-industrial times, 
recently exceeding 1.8 ppm. 
 
Per kilogram, nitrous oxide is an even more powerful greenhouse gas than methane, 
with nearly 300 times the global heating potential of carbon dioxide and a lifetime 
somewhere between that of carbon dioxide and methane - roughly 120 years. Levels 
of nitrous oxide have increased by around 22% since the preindustrial period. 
 
Water vapour is also a greenhouse gas and occurs in our atmosphere in higher 
concentrations than carbon dioxide. However, the amount of water vapour in the 
atmosphere is controlled by the temperature of the air (increasing by around 7% with 
every degree celsius of increase in air temperature), rather than by human-caused 
emissions. For that reason, the amount of water vapour in the air is seen as an 
‘amplifying feedback’ that increases global heating, rather than the initial cause of 
such heating.  

Can we be certain that humans are causing global heating? 
 “Human influence on the climate system is clear, and recent anthropogenic 

emissions of green-house gases are the highest in history.” 
Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report 

  
There is now absolutely no doubt that the recent increase in global temperatures is 
almost entirely due to human factors. A vast body of peer-reviewed scientific 
evidence confirms that natural cycles, volcanic activity, galactic cosmic rays and 
changes in solar activity from sunspots have had a negligible effect on our current 

https://www.ipcc.ch/report/ar5/syr/
https://www.ipcc.ch/report/ar5/syr/
https://link.springer.com/article/10.1007/s10584-008-9413-1
https://link.springer.com/article/10.1007/s10584-008-9413-1
https://www.co2.earth/
https://science.sciencemag.org/content/326/5953/716
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2012GL051440
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.methanelevels.org/
https://insideclimatenews.org/news/11092019/nitrous-oxide-climate-pollutant-explainer-greenhouse-gas-agriculture-livestock
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2015JD023267
https://www.n2olevels.org/
https://skepticalscience.com/water-vapor-greenhouse-gas-intermediate.htm
https://skepticalscience.com/water-vapor-greenhouse-gas-intermediate.htm
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf
https://www.nature.com/articles/ngeo1327
https://www.nature.com/articles/ngeo1327
https://theconversation.com/five-climate-change-science-misconceptions-debunked-122570?fbclid=IwAR01mDTM6jRzwunlmok74cAZGJmd4BseSDLkByMut-0BcBRPAjUWnzYqxJ0
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temperature rise. Instead, rises in global temperature have followed the trajectory of 
increased greenhouse gas levels. 
 

 
  
Indeed, scientists have been able to find an unmistakable “human fingerprint” on 
climate change. Firstly, the Earth’s atmosphere is reacting exactly as we would 
expect it to if it were being exposed to an increase in greenhouse gases (as opposed 
to, for example, if it were experiencing increased solar activity). Secondly, detailed 
analysis of the carbon atoms in the carbon dioxide accumulating in the atmosphere 
shows that they must have been released by the burning of fossil fuels. Thirdly, 
measurements taken by satellites show that increases in greenhouse gases are 
trapping infra-red radiation from the Earth and causing the atmosphere to heat up. 
 

  

https://theconversation.com/five-climate-change-science-misconceptions-debunked-122570?fbclid=IwAR01mDTM6jRzwunlmok74cAZGJmd4BseSDLkByMut-0BcBRPAjUWnzYqxJ0
https://climate.nasa.gov/climate_resources/189/graphic-temperature-vs-solar-activity/
https://www.researchgate.net/figure/Figure-showing-changes-in-global-Temperatures-and-Carbon-Dioxide-since-1880-SOURCE_fig1_328430415
https://skepticalscience.com/10-Indicators-of-a-Human-Fingerprint-on-Climate-Change.html
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002GL016377
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002GL016377
https://www.sciencedirect.com/science/article/pii/0160412079900059?via%3Dihub
https://www.sciencedirect.com/science/article/pii/0160412079900059?via%3Dihub
https://www.esrl.noaa.gov/gmd/outreach/isotopes/mixing.html
https://www.nature.com/articles/35066553
https://www.nature.com/articles/35066553
https://airpollutionerikaandmichael.weebly.com/climate-change-positive-feedback-loops.html#
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Such evidence confirms that the direct impact of humans on our global climate is no 
longer a matter for debate. Indeed, an analysis of 12,000 academic papers on the 
subject of climate change published from 1991-2011 found that 97% of the papers 
that expressed a position agreed that humans are responsible for the exceptional 
levels of global heating that we are seeing today. To be clear, this doesn't mean that 
the other 3% disagreed; it just means that their work didn't meet the threshold to 
show that they agreed. The consensus has only gotten stronger: more recently, 
analysis of 11,602 peer-reviewed articles on “climate change” and “global warming” 
published in 2019 found 100% agreement that it is human activity that is responsible 
for this.  
 
Whilst climate change deniers sometimes post articles or comments from scientists 
that seem to refute the overwhelming evidence of human-caused global heating, 
these articles often rely on inaccurate claims about climate science. The scientists 
themselves tend not to have expertise in a climate-related field, or they have links to 
the fossil fuels industry - or both.  
 
The scientific community as a whole are overwhelmingly concerned about what is 
going on on our planet. In the words of Professor Lonnie Thompson, director of the 
Byrd Polar Research Centre: “Virtually all of us are now convinced that global 
warming poses a clear and present danger to civilization.” 
 

Haven’t natural fluctuations in carbon dioxide affected the 
Earth’s temperature? 
 
"At present rates of human emissions, there will be more CO2 in Earth’s atmosphere 

by 2025 than at any time in at least the last 3.3 million years." 
Dr Elwyn De La Vega, University of Southampton 

 
In the absence of  human activities, the levels of carbon dioxide in our atmosphere 
tend to remain fairly stable over time. Carbon dioxide is constantly being absorbed 
into the oceans, and locked into carbon compounds in trees and plants by a process 
called photosynthesis. Other living creatures feed off these trees and plants, taking 
the carbon compounds into their own bodies. These carbon compounds are then 
turned back into carbon dioxide through a process called respiration, and the carbon 
dioxide is released back into the atmosphere. Carbon dioxide is also released when 
dead matter decays and rots, or is burnt. This process of the constant removal and 
replacement of carbon dioxide in our atmosphere is known as the carbon cycle. 
 

https://www.climatecentral.org/news/study-97-percent-agreement-on-manmade-global-warming-15998
https://www.climatecentral.org/news/study-97-percent-agreement-on-manmade-global-warming-15998
https://www.climatecentral.org/news/study-97-percent-agreement-on-manmade-global-warming-15998
https://journals.sagepub.com/doi/abs/10.1177/0270467619886266
https://climatefeedback.org/evaluation/letter-signed-by-500-scientists-relies-on-inaccurate-claims-about-climate-science/
https://climatefeedback.org/claimreview/letter-to-un-was-not-signed-by-500-experts-on-climate-science-breitbart/
https://climatefeedback.org/evaluation/letter-signed-by-500-scientists-relies-on-inaccurate-claims-about-climate-science/
https://climatefeedback.org/evaluation/letter-signed-by-500-scientists-relies-on-inaccurate-claims-about-climate-science/
https://www.nature.com/articles/s41598-020-67154-8
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Whilst analysis of air bubbles trapped in Antarctic ice sheets reveals that over the 
past 800,000 years there also have been periods in the Earth’s history where the 
carbon dioxide levels have naturally risen and fallen, this has taken place extremely 
gradually. These changes are brought about by natural variations in the way in which 
the Earth travels around the Sun (known as Milankovitch cycles), which lead to 
changes in the absorption of sunlight on Earth. For example, a small increase in the 
amount of sunlight being absorbed causes the oceans to warm slightly, which results 
in some of the carbon dioxide dissolved within them being released back into the 
atmosphere. The increase in atmospheric carbon dioxide leads to more ocean 
warming, which causes more carbon dioxide to be released, which causes more 
warming... and so on and so forth. The changes in temperature caused by this 
feedback loop, and others like it, drive the transitions into ice ages (glacial periods) 
and back out of them (interglacial periods). The last time this happened was around 
17,000 years ago, when we began to transition out of our most recent ice age.  
 
The key point here is that these natural changes in carbon dioxide levels, triggered 
by cycles in the Earth’s orbit and modulated by feedback cycles within the Earth 
system, take place over tens of thousands of years. In contrast, the extremely rapid 
increases in carbon dioxide levels that we have been seeing over the past 60 years, 
due to human actions, have been taking place about 100 times faster than any of 
these previous natural increases.   
 

 
 
Carbon dioxide levels today are higher than they have been in more than 3 million 
years. Back then, global average temperatures were 2-3°C higher than in 
pre-industrial times and sea levels were a whopping 16 m higher. Studying these 
past changes has revealed to climate scientists just how sensitive the Earth system 
is to changes in greenhouse gas concentrations. This is one of the key reasons why 
scientists are so alarmed about the current rapid rise in their concentrations. 

https://climate.nasa.gov/climate_resources/24/graphic-the-relentless-rise-of-carbon-dioxide/
https://climate.nasa.gov/climate_resources/24/graphic-the-relentless-rise-of-carbon-dioxide/
https://climate.nasa.gov/climate_resources/24/graphic-the-relentless-rise-of-carbon-dioxide/
https://skepticalscience.com/co2-lags-temperature-intermediate.htm
https://skepticalscience.com/co2-lags-temperature-intermediate.htm
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
http://advances.sciencemag.org/content/5/4/eaav7337
http://advances.sciencemag.org/content/5/4/eaav7337
https://www.nature.com/articles/s41586-019-1543-2
https://www.climate.gov/maps-data/primer/past-climate
https://www.climate.gov/maps-data/primer/past-climate
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What’s happened in the past few thousand years?  
 

Around 17,000 years ago the Earth began to come out of its most recent ice age. As 
carbon dioxide levels naturally rose, the planet warmed. Then, about 12,000 years  
ago, global temperatures reached a plateau and we entered a period of relative 
climatic stability known as the Holocene. It is this stability that allowed humans to 
settle and farm. Then, around 5,000 years ago, greenhouse gas levels started to 
naturally fall again and temperatures began a slow decline, which would eventually 
have sent us towards our next ice age.  
 
However, a few thousand years ago, human actions began to disrupt the Earth’s 
natural cycles. We started cutting down trees to clear land for farming or to burn 
them to keep warm - reducing the amount of carbon dioxide that could be removed 
from the atmosphere by photosynthesis. At the same time, we planted paddy fields 
to grow rice, releasing methane into the atmosphere from microbes growing in 
waterlogged soils. For a long period of time the levels of greenhouse gases in our 
atmosphere rose slowly and steadily. It has been proposed that this increasing 
greenhouse warming effect counteracted what should have been a period of natural 
cooling due to the Earth’s orbital cycles, leaving our global temperatures to remain 
pretty constant.  
 
That is, until the last couple of centuries. With the start of the Industrial Revolution 
came mass burning of fossil fuels, large-scale deforestation and intensive farming. 
As a result, the levels of greenhouse gases began to shoot up astronomically. And 
with them, our temperatures. 
  

What’s happened in the past 150 years? 
  

“In just 100 years, fossil fuel use has more than undone 5000 years of natural 
cooling. It's hotter now than any time in the history of human civilisation. We are 
catapulting ourselves out of the Holocene into uncharted territory. Current life on 

Earth is not adapted to this.”  
Stefan Rahmstorf, Professor of Physics of the Oceans at Potsdam University 

  
Since the Industrial Revolution, humans have been pumping enormous additional 
quantities of carbon dioxide into the atmosphere due to the burning of fossil fuels: 
coal, oil and natural gas. Fossil fuels are naturally occurring substances that were 
formed millions of years ago from the remains of dead plants and sea-creatures. 

https://www.livescience.com/40311-pleistocene-epoch.html
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
https://www.climate.gov/news-features/climate-qa/what%E2%80%99s-hottest-earth-has-been-%E2%80%9Clately%E2%80%9D
https://www.nature.com/articles/nature16494
http://stephenschneider.stanford.edu/Publications/PDF_Papers/Ruddiman2003.pdf
http://stephenschneider.stanford.edu/Publications/PDF_Papers/Ruddiman2003.pdf
https://theconversation.com/humans-did-affect-the-atmosphere-even-before-industrialisation-9941
https://theconversation.com/humans-did-affect-the-atmosphere-even-before-industrialisation-9941
https://theconversation.com/humans-did-affect-the-atmosphere-even-before-industrialisation-9941
https://www.sciencedirect.com/science/article/abs/pii/S0277379120303486
https://www.sciencedirect.com/science/article/abs/pii/S0277379120303486
https://www.sciencedirect.com/science/article/abs/pii/S0277379120303486
https://twitter.com/rahmstorf/status/1220699044181368838?lang=en
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When these fuels are burnt, the carbon compounds that have remained trapped 
underground for millions of years are converted into carbon dioxide and released, 
adding extra carbon dioxide into the atmosphere that would not naturally be there.  
  
In addition, deforestation on massive scales to clear land for agriculture and livestock 
has released huge amounts of carbon dioxide back into the atmosphere, and has 
also meant that there are increasingly fewer trees to absorb excess carbon dioxide 
from the air (see section on deforestation). 
  
At the same time as humans have been burning fossil fuels and clearing forests, 
they have also been churning up our planet’s soils through intensive farming 
practices. Healthy soils hold around 70% of the planet’s land-based organic carbon. 
However, when soil is repeatedly ploughed or compacted by heavy machinery or 
livestock, its ability to store carbon is compromised and vast quantities are released 
back into the atmosphere in the form of carbon dioxide (see section on soil 
degradation). The graph below shows just how strikingly carbon dioxide levels have 
changed over the past 1,000 years.  
 
Carbon dioxide levels in the atmosphere over the past 1,000 years 

 
 
It’s not just carbon dioxide levels that are increasing due to human actions. Methane 
levels have more than doubled in the last 150 years. Leaks from the oil and gas 
industry contribute heavily to the amount of methane in our atmosphere, but the 
waste sector and agriculture are also major sources. There has also been a huge 
increase in the number of rice-producing paddy fields and in the breeding of cattle for 
the meat and dairy industries. Microbes in the waterlogged soils of flooded rice fields 

https://www.nature.com/articles/ngeo2882
https://www.nature.com/articles/ngeo2882
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter06_FINAL.pdf
https://www.co2levels.org
https://www.methanelevels.org/
https://globalchange.mit.edu/publication/16550
https://globalchange.mit.edu/publication/16550
https://globalchange.mit.edu/publication/16550
https://globalchange.mit.edu/publication/16550
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release large quantities of methane, as do cows and sheep when they burp and fart 
due to the presence of similar kinds of microbes in their stomachs that help them to 
digest grass. In addition, fertilisers and animal waste produce large quantities of 
nitrous oxide, increasing its levels by around a third in the past 150 years. (See 
sections on intensive agriculture and livestock farming). 
  
As our greenhouse gas emissions have risen, so too have global temperatures.  

What are greenhouse gas emissions like today? 

 
“More than half of all industrial emissions of carbon dioxide since the dawn of the 

Industrial Revolution will have been released since 1988”  
Dr. Peter C. Frumhoff, Director of science and policy at the Union of Concerned 

Scientists 
 
Due to a deadly combination of burning fossil fuels and changes in land use, we are 
currently pumping out a whopping great 110 million tonnes of carbon dioxide into the 
atmosphere every 24 hours. That’s over 40 billion tonnes a year! Over the past 60 
years, the annual rate of increase in atmospheric carbon dioxide has been about 100 
times faster than any previous natural increase in at least the last 800,000 years, 
such as those that occurred at the end of the last ice age around 12,000 years ago - 
see graph in section on how natural fluctuations in carbon dioxide have affected the 
Earth’s temperature.  
 
Carbon dioxide concentrations are now over 414 parts per million and rising, an 
increase of over 45% on pre-industrial levels. That’s the highest level seen in at least 
the last 3 million years.  
 
The scary thing is that because carbon dioxide stays in the atmosphere for such a 
long time, even if we completely stopped emitting it today we would not reverse the 
warming that it has caused. It's like filling a bathtub with the plug in it: the water level 
will keep going up as long as the tap is on, but once you turn the tap off it won’t go 
down unless you remove water from the tub. Likewise the level of carbon dioxide 
and the heating it causes depends on the total amount of carbon dioxide emitted 
over time, and temperatures will not go back down even once we stop emitting 
carbon dioxide. If we want to reduce global temperatures, we will have to actively 
remove carbon dioxide from the atmosphere, something which might be impossible 
to do at the scale required.  
 
This means that the only way we can definitely avoid catastrophic and irreversible 
damage to our planet is if we reduce carbon dioxide emissions to zero before we 

https://www.n2olevels.org/
https://www.globalcarbonproject.org/carbonbudget/19/highlights.htm
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.co2.earth/
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
http://advances.sciencemag.org/content/5/4/eaav7337
https://www.skepticalscience.com/SkS_Analogy_10_Budgets_and_Bathtubs_V2.html
https://iopscience.iop.org/article/10.1088/1748-9326/aa98c9
https://iopscience.iop.org/article/10.1088/1748-9326/aa98c9
https://www.nature.com/articles/nclimate1424
https://www.nature.com/articles/nclimate1424
https://www.ipcc.ch/sr15/chapter/chapter-2/
https://www.ipcc.ch/sr15/chapter/chapter-2/
https://science.sciencemag.org/content/354/6309/182.full
https://science.sciencemag.org/content/354/6309/182.full
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reach the level of heating that would cause such changes. This leads to the concept 
of a “carbon budget” - the maximum amount of carbon dioxide we can emit over the 
whole century if we want to stay below a certain temperature. 
 
The picture is slightly better for the shorter-lived greenhouse gases, such as 
methane. Just like how in an unplugged bathtub the water level will drop as soon as 
the tap is turned off, if we stopped emitting methane today, the amount that it heats 
the atmosphere would drop almost immediately. This makes reducing methane 
emissions a very effective way to slow the rate of global heating.  
 
However, there is much more carbon dioxide in the air than other greenhouse gases 
and it stays in the atmosphere for longer, so reducing carbon dioxide emissions is 
still the most important factor in determining how much the Earth heats up overall. 
So if we want to keep the global temperature rise to below 1.5°C, it is essential that 
we rapidly reduce global emissions of both short- and long-lived greenhouse gases. 
   
Yet despite all the policies and pledges from the government, global greenhouse gas 
emissions continue to shoot up at an alarming rate. Whilst there has been a recent 
drop in emissions due to the COVID-19 pandemic, the short term effects on climate 
will be minimal, and unless concerted effort is taken to stop fossil fuel development 
in the recovery period it will only be a temporary dip in a long-term upward trend. If 
this is a hole we need to get out of, we’re still digging.  
 
Indeed, Fatih Birol, executive director of the International Energy Agency and one of 
the world’s foremost energy experts has warned that we have to act quickly if we 
want to change the course of the climate crisis and prevent a post-lockdown rebound 
in greenhouse gas emissions that would overwhelm efforts to stave off climate 
catastrophe. Birol said: “This year is the last time we have, if we are not to see a 
carbon rebound.” 
 

We have been warned over and over! 
 

"Future generations are unlikely to condone our lack of prudent concern for the 
integrity of the natural world that supports all life" 

Rachel Carson, SIlent Spring, 1962 
 
The risks of climate change and ecosystem collapse as a result of human action 
have been known about for many decades. Yet global greenhouse gas emissions 
have continued to rise steeply. 
 

https://carbontracker.org/carbon-budgets-where-are-we-now/
https://www.carbonbrief.org/guest-post-a-new-way-to-assess-global-warming-potential-of-short-lived-pollutants
https://www.carbonbrief.org/guest-post-a-new-way-to-assess-global-warming-potential-of-short-lived-pollutants
https://www.pnas.org/content/pnas/111/46/16325.full.pdf
https://www.pnas.org/content/pnas/111/46/16325.full.pdf
https://www.annualreviews.org/doi/abs/10.1146/annurev-earth-060313-054843
https://www.ipcc.ch/sr15/
https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
https://www.nature.com/articles/s41558-020-0797-x
https://www.nature.com/articles/s41558-020-0797-x
https://www.nature.com/articles/s41558-020-0883-0
https://www.nature.com/articles/s41558-020-0883-0
https://www.theguardian.com/environment/2020/jun/18/world-has-six-months-to-avert-climate-crisis-says-energy-expert
https://www.theguardian.com/environment/2020/jun/18/world-has-six-months-to-avert-climate-crisis-says-energy-expert
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In 1949, Professor Aldo Leopold, ecologist at the University of Wisconsin, made 
clear the damage we were doing to our land: "One of the penalties of an ecological 
education is that one lives alone in a world of wounds. Much of the damage inflicted 
on land is quite invisible to laymen. An ecologist must either harden his shell and 
make believe that the consequences of science are none of his business, or he must 
be the doctor who sees the marks of death in a community that believes itself well 
and does not want to be told otherwise." 
 
Global warming and its associated risks have been known about for over 40 years. 
Back in the 1970s, American multinational oil and gas corporation Exxon were aware 
of the likelihood and risks of human caused climate change. 
 
In 1988, climate scientist James Hansen testified before the US congress, provoking 
the New York Times headline: “Global Warming Has Begun, Expert Tells Senate”. 
That same year, the Intergovernmental Panel on Climate Change (IPCC) - a massive 
body of thousands of scientists who volunteer their time to review the science 
relating to climate change - was founded as part of the United Nations to inform 
international negotiations. Since then the IPCC has published five massive reports, 
and many more interim reports, detailing the science of climate change in 
ever-starker detail. 
 
Yet the warnings were ignored or down-played.  
 
In 1992, the Union of Concerned Scientists, including the world’s leading scientists 
and the majority of living science Nobel laureates, published the “World Scientists’ 
Warning to Humanity”, calling on humankind to curtail environmental destruction and 
warning that “a great change in our stewardship of the Earth and the life on it is 
required, if vast human misery is to be avoided.” The authors feared that humanity 
was pushing Earth’s ecosystems beyond their capacities to support the web of life, 
and described how we are fast approaching many of the limits of what the biosphere 
can tolerate without substantial and irreversible harm. They implored that we cut 
greenhouse gas emissions and phase out fossil fuels, reduce deforestation, and 
reverse the trend of collapsing biodiversity. Indeed, a few years later, in 1995, the UN 
Environment Programme also warned that the Earth’s biological resources were 
under serious threat. 
 
The warnings were still not heeded. On the contrary, the rate of greenhouse gas 
accumulation in the atmosphere between 1987-2019 (since when the dangers were 
first known) was four and a half times faster than it was between 1955-1986. In fact, 
more than half of our total fossil fuel emissions have been emitted in the last three 
decades. The graph below shows just how rapidly and how consistently our 

https://insideclimatenews.org/news/15092015/Exxons-own-research-confirmed-fossil-fuels-role-in-global-warming
https://insideclimatenews.org/news/15092015/Exxons-own-research-confirmed-fossil-fuels-role-in-global-warming
https://www.nytimes.com/1988/06/24/us/global-warming-has-begun-expert-tells-senate.html
https://www.ipcc.ch/
https://www.ucsusa.org/about/1992-world-scientists.html
https://www.ucsusa.org/about/1992-world-scientists.html
http://www.millenniumassessment.org/en/Synthesis.aspx
http://www.millenniumassessment.org/en/Synthesis.aspx
https://blog.ucsusa.org/peter-frumhoff/global-warming-fact-co2-emissions-since-1988-764
https://blog.ucsusa.org/peter-frumhoff/global-warming-fact-co2-emissions-since-1988-764
https://theconversation.com/climate-scientist-our-profession-is-letting-down-humanity-we-must-change-the-way-we-approach-the-climate-crisis-122479
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emissions have been rising, even since various climate warnings have been issued 
and climate treaties negotiated. 
 

 
 
In 2017 there followed a second, even more urgently worded letter from the Union of 
Concerned Scientists: “World Scientists’ Warning to Humanity: A Second Notice”, 
which was signed by more than 15,000 scientists. A few years later, the urgency was 
made crystal clear by more than 13,000 scientists from 156 countries who signed the 
“World Scientists’ Warning of a Climate Emergency”. In it they declared that 
“Scientists have a moral obligation to clearly warn  humanity of any great existential 
threat … Based on this obligation and the data presented below, we herein proclaim 
... a clear and unequivocal declaration that a climate emergency exists on planet 
Earth.”   
 
Now, after almost 40 years of warnings and 30 years of international climate 
negotiations, we have precious little to show for it. On the contrary, carbon emissions 
from burning fossil fuels have increased by over 50% since 1990. If we are to 
prevent disaster the time for action is now.  
 
As Professor Sherwood Rowland, Nobel Prize Winner in Chemistry for discovering 
how we were destroying the ozone layer said: “What’s the use of having developed a 
science well enough to make predictions if, in the end, all we’re willing to do is stand 
around and wait for them to come true?” 

https://theconversation.com/climate-scientist-our-profession-is-letting-down-humanity-we-must-change-the-way-we-approach-the-climate-crisis-122479
https://academic.oup.com/bioscience/article/67/12/1026/4605229
https://scientistswarning.forestry.oregonstate.edu
https://www.iea.org/articles/global-co2-emissions-in-2019
https://www.iea.org/articles/global-co2-emissions-in-2019
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Part 2: It’s getting hot in here… What’s already 
happening to our planet as a result of global 

heating and why?  
  

What is already happening to our weather? 

More extreme weather  
  

“World leaders should be listening not just to scientists but also to the people who 
are being affected by extreme weather events right now. They are seeing it with their 

own eyes and suffering from it. Humanity just won’t be able to cope with the world 
we are heading for.”  

Professor Peter Stott, the Met Office 
 

“The analysis clearly shows climate change has already changed our weather 
patterns and is having adverse effects on people’s lives. It is beholden on all 

governments to take heed of these warnings and start cutting carbon emissions as 
quick as possible.”  

Professor Mark Maslin, University College London 
 

"We are seeing increases in extreme weather events that go well beyond what has 
been predicted or projected in the past. We're learning that there are factors we were 

not previously aware of that may be magnifying the impacts of human-caused 
climate change... Increasingly, the science suggests that many of the impacts are 

occurring earlier and with greater amplitude than was predicted" 
Professor Michael Mann, Director of the Earth System Science Center at 

Pennsylvania State University 
  
Global heating is having a huge impact on our natural weather systems. This is 
because the increased amount of heat energy trapped in the Earth’s atmosphere 
and oceans (as a result of greenhouse gas emissions) increases the total amount of 
energy in our weather systems. As a result, global heating doesn't just cause an 
overall rise in global temperatures, it also leads to more frequent and more extreme 
heatwaves, heavier rainfall, and more intense tropical storms and hurricanes. 
Generally, wetter areas are getting wetter, increasing the risk of flooding, and dryer 
areas are getting drier, increasing the risk of droughts and forest fires. 
 

https://www.ncdc.noaa.gov/sotc/global/201908
https://www.metoffice.gov.uk/research/climate/understanding-climate/weather-extremes-and-climate-change
https://www.metoffice.gov.uk/research/climate/understanding-climate/weather-extremes-and-climate-change
https://www.nature.com/articles/srep18018
https://www.nature.com/articles/srep18018
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There also is growing concern that global heating might be causing further disruption 
to our weather by weakening the jet stream - an air current that carries air around the 
globe and contributes to worldwide weather patterns. It is thought that a weakening 
of this current could lead to a “blocking” of our weather systems, increasing the 
likelihood of extreme weather events such as storms and floods, and making 
heatwaves and droughts last for longer periods of time. This could also explain why 
some areas are having more extreme cold periods despite the world getting hotter 
overall. 
 
The number of extreme climate-related disasters - including extreme heat, droughts, 
floods and storms - has doubled since the early 1990s and studies have shown that 
more than two thirds of all extreme weather events investigated were made more 
likely, or more severe, by human-caused climate change.  
 

 
 
Such extreme weather events are having devastating impacts on agriculture, leaving 
millions of people in need of humanitarian aid and costing taxpayers billions of 
dollars. In the first six months of 2019, extreme weather events displaced a record 
seven million people from their homes. 
 
It should be noted that the total number of people killed by such events is actually 
decreasing - an argument used by climate skeptics to claim that such events are not 
getting more frequent. On the contrary, this just shows that we are getting better at 
predicting extreme weather events and getting people out of harm’s way in time. 
Looking only at death rates massively misrepresents the human, agricultural and 
financial impacts of the ever-increasing numbers of extreme weather events.   
 

https://www.carbonbrief.org/jet-stream-is-climate-change-causing-more-blocking-weather-events
https://www.carbonbrief.org/jet-stream-is-climate-change-causing-more-blocking-weather-events
https://www.carbonbrief.org/jet-stream-is-climate-change-causing-more-blocking-weather-events
http://www.fao.org/state-of-food-security-nutrition/en/
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://bio.libretexts.org/Courses/Monterey_Peninsula_College/MPC_Environmental_Science/09%3A_Climate/9.07%3A_Implications_of_Climate_Change
https://www.internal-displacement.org/media-centres/millions-of-people-forced-from-their-homes-due-to-conflict-and-disasters-in-first
https://www.internal-displacement.org/media-centres/millions-of-people-forced-from-their-homes-due-to-conflict-and-disasters-in-first
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Indeed, the economic costs of damage caused by natural disasters are skyrocketing. 
Whilst its true to say that ‘natural disasters’ include those not related to climate 
change, and economic costs can go up simply due to there now being more 
infrastructure that can be damaged, we know that financial losses due to extreme 
weather events are rising faster than those due to non-climate related disasters, 
such as Earthquakes. 
 
Indeed, in 2017 extreme weather disasters caused overall losses of US$340 billion, 
the second-highest annual loss ever. Less than half of these losses were covered by 
insurance. According to Morgan Stanley, from 2016-2018 climate-related disasters 
cost the world $650 billion. 
 
Christiana Figueres, former United Nations’ Climate Chief, warned: “We are moving 
towards a world that the insurance industry calls systemically uninsurable because 
the degree of destruction will be such that the insurance companies cannot deal with 
the level of risk that would be brought upon us. The expense of a constant construct, 
reconstruct, reconstruct, frankly, no country can afford.”  
 
The McKinsey Global Institute Climate Risk and Response Report 2020 warned: 
“Greater awareness of climate risk could make long-duration borrowing more 
expensive or unavailable, impact insurance cost and availability, and reduce terminal 
values. This could trigger capital reallocation and asset repricing. This recognition 
could happen quickly, with the possibility of cascading consequences.” 
 
The following sections explain some specific ways in which global warming is 
already affecting our weather. Follow the links to read about how extreme weather is 
predicted to be impacting our world by 2050 or by the end of the century. 
  

Longer and more intense heatwaves  
  

“These records will be broken in a few years. What we see with European 
heatwaves is that all the climate models are underestimating the change that we 

see.”  
Friederike Otto, Associate Professor Climate Research Programme, University of 

Oxford  
  
As global temperatures increase, not only does the average day in many locations 
become hotter, but the chance of extremely hot days is greater too – increasing the 
frequency and intensity of heatwaves. Indeed, studies have shown that 
human-induced warming has made scorching heatwaves significantly more likely 

https://ourworldindata.org/grapher/damage-costs-from-natural-disasters
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/overview-natural-catastrophe-2016.html
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/overview-natural-catastrophe-2016.html
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/overview-natural-catastrophe-2016.html
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/topics-geo-2017.html
https://eciu.net/analysis/briefings/climate-impacts/climate-economics-costs-and-benefits
https://eciu.net/analysis/briefings/climate-impacts/climate-economics-costs-and-benefits
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.nature.com/articles/nclimate2617
https://www.worldweatherattribution.org/human-contribution-to-the-record-breaking-july-2019-heat-wave-in-western-europe/
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and also more intense when they hit. There have now been more than 230 
attribution studies around the world and these have found that 95% of heatwaves 
were made more likely or worse by climate change.  
 
Heatwaves are intensified in areas where the land is already dry, as dry soils can’t 
absorb as much heat. As a result, more heat is radiated back into the atmosphere, 
leading to even more sustained heating. This worrying feedback loop can trigger 
‘mega-heatwave’ events. See section on drying soils and mega-heatwaves.   
  
The mega-heatwave that struck Europe in 2003 was made at least twice as likely 
due to climate change and approximately 70,000 more people died than usually die 
in an average year - the vast majority of these deaths were directly attributable to the 
extreme temperatures. This record breaking heatwave also had a massive impact on 
ecosystems across Europe and caused over $15 billion in economic losses. A more 
recent analysis from 2014 calculated that, due to the warming seen in just the course 
of a decade, a similarly extreme event is already about ten times more likely than in 
2003.  
  
During the Russian mega-heatwave of 2010, made at least three times more likely 
by man-made climate change, Russia’s wheat harvest declined by 40% -  
contributing to a global wheat shortage as well as a 90% increase in international 
grain prices - leading to economic losses of more than $15 billion.  
 
In 2017, 157 million more people worldwide were exposed to heatwaves than in 
2000, and hotter weather contributed to the loss of 153 billion hours of labour (a 60% 
increase from 2000) as workers in construction, farming and other industries had to 
stop work, often reducing the family income. In India, heat caused the number of 
hours worked to fall by almost 7%, whilst in England and Wales there were 700 more 
deaths than normal during a 15-day hot spell in June and July. 
 
In 2018, unprecedented heat and wildfires that “could not have occurred without 
human-induced climate change” swept across the northern hemisphere with at least 
224 locations around the world experiencing all-time record-breaking heat. A record 
220 million more over 65s were exposed to heatwaves compared with 2000. The 
sweltering heat that the UK experienced that summer was made 30 times more likely 
by climate change. The 2018 heatwave in Japan, which led to over 1,000 deaths, 
was so severe that researchers said that it “could not have happened without global 
warming.” 
 
In 2019 nearly 400 temperature records were broken across 29 countries, with July 
being the hottest month ever recorded. Studies show that the searing 
mega-heatwaves that summer would have been extremely unlikely without climate 

https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://www.carbonbrief.org/mapped-how-climate-change-affects-extreme-weather-around-the-world
https://doi.org/10.1038/ngeo2141
https://doi.org/10.1038/ngeo2141
https://www.nature.com/articles/ngeo2141
https://www.sciencedirect.com/science/article/pii/S1631069107003770
https://www.unisdr.org/files/1145_ewheatwave.en.pdf
https://www.unisdr.org/files/1145_ewheatwave.en.pdf
http://www.indiaenvironmentportal.org.in/files/file/2003%20European%20heatwave.pdf
http://www.indiaenvironmentportal.org.in/files/file/2003%20European%20heatwave.pdf
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011GL050422
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2011GL050422
https://www-cdn.oxfam.org/s3fs-public/file_attachments/rr-impact-russias-grain-export-ban-280611-en_3.pdf
https://www.theguardian.com/environment/2012/feb/21/climate-change-russian-heatwave
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.carbonbrief.org/northern-hemispheres-extreme-heatwave-in-2018-impossible-without-climate-change
https://www.carbonbrief.org/northern-hemispheres-extreme-heatwave-in-2018-impossible-without-climate-change
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2018/2018-uk-summer-heatwave
https://www.carbonbrief.org/japans-deadly-2018-heatwave-could-not-have-happened-without-climate-change
https://www.carbonbrief.org/japans-deadly-2018-heatwave-could-not-have-happened-without-climate-change
https://www.bbc.co.uk/news/science-environment-49753680
https://www.sciencedaily.com/releases/2019/08/190815130854.htm
https://www.carbonbrief.org/climate-change-made-europes-2019-record-heatwave-up-to-hundred-times-more-likely
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change. Indeed, climate change made the sort of extreme heat felt in France and the 
Netherlands that summer up to 100 times more likely to occur whilst the 
record-breaking temperatures in the UK were around 20 times more likely to have 
occurred. Following record breaking heat that led to the hottest day ever recorded in 
Australia, Dr Sophie Lewis, a climate scientist at the University of New South Wales, 
said "It's not just the frequency that we're breaking them [temperature records], it's 
the margin... We're now seeing temperatures that are occurring outside what we'd 
expect from natural variability alone".  
 
As of July 2020, January 2020 was the warmest January ever recorded in Europe, 
and Siberia faced a record breaking heatwave, made some 600 times more likely 
due to climate change, which saw temperatures as high as 38°C in the Arctic Circle. 
We have just seen the hottest May ever recorded and we now have an 85% chance 
that 2020 will be the hottest year on record.  
 
What is of particular concern is that the heatwaves hitting Europe have been even 
more frequent and severe than climate models have predicted. Experts say that 
Europe and the eastern Mediterranean appear more vulnerable to hotter 
temperatures than Africa and Southeast Asia, largely because so many older people 
(who are particularly at risk from increasing temperatures) live in cities which trap 
heat and can therefore be hotter than surrounding areas. 
 
It is not just human health but also infrastructure that suffers under increased 
heating. Alex Hynes, Managing Director of Scotland’s railway, warned “Britain’s 
railways can no longer cope with the effects of the climate crisis.”  
 
Follow the links to read about how more intense heatwaves are predicted to be 
impacting our world by 2050 or by the end of the century. 
 

Longer and harsher droughts  
  

“An estimated 3.6 billion people (nearly half the global population) already live in 
areas that are potentially water-scarce at least one month per year.”  

United Nations world water development report, 2018 
  
Warmer air is able to hold more water vapour. This means that in areas where the air 
is already dry, global heating makes it even less likely that water vapour in the air will 
condense to form clouds, resulting in reductions in rainfall and increasing the chance 
of droughts. To make matters worse, drier soils caused by increased temperatures 
exacerbate the impacts of reduced rainfall, leading to longer and deeper droughts - 

https://www.carbonbrief.org/climate-change-made-europes-2019-record-heatwave-up-to-hundred-times-more-likely
https://www.worldweatherattribution.org/human-contribution-to-the-record-breaking-july-2019-heat-wave-in-western-europe/
https://www.abc.net.au/news/2019-12-20/finger-pointed-at-climate-change-as-heatwave-smashes-records/11817884
https://www.abc.net.au/news/2019-12-20/finger-pointed-at-climate-change-as-heatwave-smashes-records/11817884
https://www.abc.net.au/news/2019-12-20/finger-pointed-at-climate-change-as-heatwave-smashes-records/11817884
https://public.wmo.int/en/media/news/europe-has-warmest-winter-record
https://www.worldweatherattribution.org/siberian-heatwave-of-2020-almost-impossible-without-climate-change/
https://www.worldweatherattribution.org/siberian-heatwave-of-2020-almost-impossible-without-climate-change/
https://www.weatherclimatehumansystems.org/global-temperature-forecast
https://www.weatherclimatehumansystems.org/global-temperature-forecast
https://www.worldweatherattribution.org/human-contribution-to-the-record-breaking-july-2019-heat-wave-in-western-europe/
https://www.worldweatherattribution.org/human-contribution-to-the-record-breaking-july-2019-heat-wave-in-western-europe/
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://www.theguardian.com/uk-news/2019/nov/07/uk-railways-cannot-cope-with-effects-climate-change-warns-rail-boss
https://www.theguardian.com/uk-news/2019/nov/07/uk-railways-cannot-cope-with-effects-climate-change-warns-rail-boss
https://www.nature.com/articles/nclimate2067
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with major impacts on global food production and water availability (see sections on 
impacts on food production and water availability). 
 
It has been proposed that the severe drought experienced by Syria between 
2007-2010, made more likely by global heating, was a key factor that contributed to 
the outbreak of civil war which started in 2011. 
  
The Western US has been crippled by droughts in recent years. The “exceptional” 
drought in California between 2010-2014 was made much more likely by climate 
change.  
 
In 2015 a drought in Southern Africa, made up to three times more likely by climate 
change, reduced agricultural outputs by 15%, whilst in 2017 a drought in East Africa 
- made up to twice as likely by climate change - displaced around 800,000 people in 
Somalia. In 2018 an intense drought in Cape Town, made three times more likely by 
climate change, led to severe water restrictions being put in place and the city came 
to within days of turning off its water supply: dubbed ‘Day Zero’. It has been 
calculated that climate change made the chance of a drought this severe go from a 
“once in 300 years” event to a “once in 100 years” event.  
  
In 2019, Australia’s Murray-Darling basin saw its most severe drought in 120 years 
of records and Tasmania had the driest January in 120 years, whilst parts of 
Zimbabwe had the lowest rainfall since 1981, contributing to making more than 5.5 
million people at risk of extreme food insecurity. India experienced a harsh drought 
followed by a searing heatwave, with Chennai being left nearly out of water as its 
reservoirs ran dry. Global heating has also been directly linked to the “megadrought” 
that’s currently gripping the South West United States, the worst in over 500 years.  
 
Follow the links to read about how increased droughts and water shortages are 
predicted to be impacting our world by 2050 or by the end of the century.  
 

More forest fires 
  

"What climate change does is exacerbate the conditions in which the bushfires 
happen.” 

Dr Imran Ahmed, climate scientist at the Australian National University  
 
The hot, dry conditions produced as a result of climate change also increase the 
chance of - and spread of - forest fires. Indeed, hotter years have been shown to 
have more fires and the 2019 Lancet Countdown report found that human exposure 

https://www.pnas.org/content/early/2015/02/23/1421533112
https://www.jstor.org/stable/24907379?seq=1
https://www.jstor.org/stable/24907379?seq=1
https://xkcd.com/1410/
https://xkcd.com/1410/
https://www.pnas.org/content/112/13/3931
https://www.pnas.org/content/112/13/3931
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.abc.net.au/news/2019-07-19/most-severe-recorded-drought-across-the-murray-darling/11325216
https://www.abc.net.au/news/2019-07-19/most-severe-recorded-drought-across-the-murray-darling/11325216
https://www.ncdc.noaa.gov/sotc/global/201901
https://phys.org/news/2019-11-drought-parches-southern-africa-millions.html
https://phys.org/news/2019-11-drought-parches-southern-africa-millions.html
https://edition.cnn.com/2019/06/20/world/chennai-satellite-images-reservoirs-water-crisis-trnd/index.html
https://edition.cnn.com/2019/06/20/world/chennai-satellite-images-reservoirs-water-crisis-trnd/index.html
https://www.scientificamerican.com/article/climate-change-has-helped-fuel-a-megadrought-in-the-southwest/
https://www.scientificamerican.com/article/climate-change-has-helped-fuel-a-megadrought-in-the-southwest/
https://www.climatecentral.org/wgts/wildfires/Wildfires2012.pdf
https://www.climatecentral.org/wgts/wildfires/Wildfires2012.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
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to wildfires has doubled since 2000. Wildfires can also dramatically increase air 
pollution - see section on how we are polluting our air. 
  
Wildfires are Earth’s greatest natural disturbance affecting an area the size of India 
every year. Large forest fires in the western United States have become five times 
more frequent since the 1970s and 80s, scorching over six times as much land, and 
lasting almost five times as long.  
 
Indeed, recent years have seen record-breaking wildfires take hold across the globe. 
The UK saw a record breaking number of fires in 2019 leading scientists to conclude 
that climate change “has already led to increasing wildfire risk”. This included the 
Saddleworth moor fire, which burned during the UK’s warmest winter day on record. 
 
In 2016, the Fort McMurray Fire in Canada, estimated to have been made up to six 
times more likely by climate change, burnt through 1.5 million acres of forest, burned 
2,400 homes and buildings and caused 80,000 people to flee their homes - resulting 
in $10 billion in damage. The devastating recent bushfires in Australia are now 
estimated to have burnt 20% of Australia’s forest cover, destroyed more than 1,500 
homes and killed over 1 billion animals. Experts had been warning for years that a 
hotter, drier climate would contribute to bushfires becoming more frequent and more 
intense.  
 
Wildfires have also decimated more than 52,000 square miles of Arctic forest in 
Siberia, with 11,000 square miles destroyed in just 3 months, making it the largest 
wildfire disaster in the history of Russia. Other huge areas of the Arctic caught fire 
too, from eastern Siberia to Greenland to Alaska, with more than 4,000 square miles 
of forest burned in Alaska. Thomas Smith, an Assistant Professor in Environmental 
Geography at the London School of Economics, told USA Today: “These are some 
of the biggest fires on the planet, with a few appearing to be larger than 380 square 
miles.”  
  
To make matters worse, these Arctic fires are having huge knock-on effects on 
global warming. Smith said: “The fires are burning through long-term carbon stores 
(peat soil) emitting greenhouse gases, which will further exacerbate greenhouse 
warming, leading to more fires."  
 

More extreme storms and floods 
  

“There’s this remarkable building of this body of evidence that we’re making these 
storms more deleterious.” 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.carbonbrief.org/factcheck-how-global-warming-has-increased-us-wildfires
https://www.carbonbrief.org/factcheck-how-global-warming-has-increased-us-wildfires
https://www.newscientist.com/article/2200502-the-uk-has-already-had-more-wildfires-in-2019-than-any-year-on-record/
https://www.bbc.co.uk/news/uk-england-leeds-47381119
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.energyvoice.com/oilandgas/americas/108693/video-wildfire-engulfs-fort-mcmurray-80000-ordered-evacuate/
https://www.energyvoice.com/oilandgas/americas/108693/video-wildfire-engulfs-fort-mcmurray-80000-ordered-evacuate/
https://www.energyvoice.com/oilandgas/americas/108693/video-wildfire-engulfs-fort-mcmurray-80000-ordered-evacuate/
https://www.sydney.edu.au/news-opinion/news/2020/01/08/australian-bushfires-more-than-one-billion-animals-impacted.html
http://www.pravdareport.com/news/hotspots/142605-fire_siberia/
http://www.pravdareport.com/news/hotspots/142605-fire_siberia/
https://drive.google.com/file/d/18NKXIZz0mcXDo0hRCEHLV2CBQnyglX_X/view
https://drive.google.com/file/d/18NKXIZz0mcXDo0hRCEHLV2CBQnyglX_X/view
https://www.usatoday.com/story/news/weather/2019/07/23/arctic-fires-shown-satellite-concerning-scientists/1793530001/
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Dr. James Kossin, Atmospheric Research Scientist, National Oceanic and 
Atmospheric Administration  

 
As global temperatures rise, warmer air and warmer seas result in an increase in the 
amount of water evaporating from the oceans. Warmer air is also able to hold more 
water vapour - its capacity increasing by 7% for each additional 1°C of heating. The 
resulting excess of water vapour in the air means that when the air eventually cools 
down enough for clouds to form, not only will there be more frequent rainfall than 
usual but there’s also a greater chance that downpours will be heavier. This results 
in more extreme rainfall, storms and floods, with major impacts on food production. 
Indeed, 18% of extreme rainfall events are directly attributable to the heating we 
have already seen. 
 
For example, extreme rainfall is increasing across the United States - in the North 
East the number of downpours have increased by a whopping 71% since the 1950s. 
This increase in rainfall is leading to worse flooding in many areas. Following the 
wettest 12 consecutive months in US history there were major floods in the Midwest: 
the Mississippi river saw high water in every sub-basin, with one town seeing over 
200 consecutive days of flooding. The flooding massively delayed planting and 
suppressed yields for soy and corn across the region, prompting a plant biologist 
from the University of Illinois to state “we are living climate change right now.”  
 
In 2020 we have already seen more record breaking flooding around the world. At 
the beginning of the year 175,000 people were displaced in Jakarta following its 
most intense rains on record. Japan’s Kyushu region also experienced record 
breaking rainfall, with over 100 mm of rain falling in an hour. Over one million people 
were evacuated and thousands of properties were destroyed. Parts of China have 
also seen their worst rainfall since records began, with 40 million people affected as 
33 rivers rose to their highest levels in history resulting in major flooding along the 
Yangtze, inflicting billions of dollars worth of damages. 
 
Studies show that climate change has increased the extent and frequency of flooding 
in the UK and other parts of northern Europe too - particularly in parts of Northern 
and Western Britain. Indeed, the UK Met Office reports that climate change is 
causing heavy rainfall events to be getting more frequent in the UK. Extended 
periods of extreme winter rainfall in the UK, similar to those seen in winter 2013-14, 
are now about seven times more likely due to human-induced climate change and 
the heavy rains associated with Storm Desmond, an extratropical cyclone that hit the 
UK, Ireland and parts of Northern Europe in 2015, were made about 60% more likely 
due to human-induced climate change.  
 

https://www.ncbi.nlm.nih.gov/pubmed/17540863
https://www.ncbi.nlm.nih.gov/pubmed/17540863
https://www.nature.com/articles/nclimate2617
https://www.climatecentral.org/gallery/maps/extreme-precipitation-events-are-on-the-rise
https://www.ucsusa.org/sites/default/files/attach/2018/07/gw-fact-sheet-epif.pdf
https://www.scientificamerican.com/article/no-end-in-sight-for-record-midwest-flood-crisis/
https://www.nationalgeographic.com/environment/2019/06/midwest-rain-climate-change-wrecking-corn-soy-crops/
https://www.nytimes.com/2020/01/02/world/asia/indonesia-jakarta-rain-floods.html
https://www.bbc.co.uk/news/world-asia-53290211
https://www.bbc.co.uk/news/world-asia-53290211
https://www.aljazeera.com/news/2020/07/china-battles-record-flooding-torrential-downpours-200714023827427.html
https://www.nature.com/articles/s41586-019-1495-6
https://www.nature.com/articles/s41586-019-1495-6
https://www.metoffice.gov.uk/research/climate/understanding-climate/uk-extreme-events-_heavy-rainfall-and-floods
https://journals.ametsoc.org/bams/article/96/12/S46/69230/Extreme-Rainfall-in-the-United-Kingdom-During
https://iopscience.iop.org/article/10.1088/1748-9326/aa9663/meta
https://iopscience.iop.org/article/10.1088/1748-9326/aa9663/meta
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The UK saw extreme flooding in February 2020, with the Met Office declaring that it 
was the wettest February on record. Three storms battered the UK with weeks of 
heavy rain and gales of up to 70 mph and the Environment Agency was forced to 
declare a record 594 simultaneous flood warnings across England. Some regions 
received over 400% of their previously normal rainfall, and in East Yorkshire 78 
homes and businesses experienced severe flooding, with some homes left almost 
completely underwater. In Wales, a month’s worth of rain fell in 48 hours and the 
flooding of the River Wye was over half a metre bigger than anything seen for 110 
years. The Environment Agency warned that people in the UK need to brace 
themselves for "more frequent periods of extreme weather like this" because of 
climate change.   
 

 
 
The record-breakingly wet February had followed a series of record floods across the 
UK the previous November, when several areas in Yorkshire and Derbyshire were 

https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2020/2020-winter-february-stats
https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2020/2020-winter-february-stats
https://www.theguardian.com/world/2020/feb/16/storm-dennis-prompts-life-threatening-flood-warnings-in-south-wales
https://www.metoffice.gov.uk/about-us/press-office/news/weather-and-climate/2020/2020-winter-february-stats
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struck by a month's worth of rain in a single day and the river Don reached record 
levels, with some villages hit by their third “once-in-a-lifetime” deluge in the past 20 
years. More than 500 homes were flooded and more than 1,000 properties were 
evacuated. 
 
Dr John Marsham, a climate change researcher at the University of Leeds and the 
National Centre for Atmospheric Science, told the Yorkshire Evening Post that the 
extreme weather is proof of a climate emergency. He said: "It is exactly what we 
expect from our climate change research, the UK is getting hotter and you can see 
that in the Met Office report. We're headed towards catastrophic damage. It's going 
to get worse and we have to adapt quickly. What we do in the next 10 years is critical 
to avoid catastrophic climate change."  
 
To make matters worse, nearly half of the world’s coastal wetlands, which usually 
provide natural protection from storm surge flooding (as well as being important 
stores of carbon), have been lost over the last 100 years – due to sea level rises, 
global heating, human activity, and extreme weather events. Indeed, areas with more 
wetland coverage experience significantly less property damage from storms and 
floods (see section on wetlands). 

Aside from the direct impacts on people’s lives, homes and businesses, flooding can 
also cause hazardous chemicals from old mines, industrial sites and sewage works 
to be swept up and dumped into rivers and onto farmland, posing a major threat to 
human health and ecosystems. After floods in the UK in 2012, levels of lead were 
much higher in rivers and were sufficient to kill farm animals grazing on the land.  
Following the floods resulting from Hurricane Harvey, there were several incidents of 
leaks at toxic waste sites around Houston, and a new report found around 2000 
similar sites near the coast of the US are in danger of being flooded. This will be a 
big issue with flooding in the future.  

Storms and floods also have huge economic impacts, and some insurance 
companies are already warning that they will soon stop insuring basements in 
London, New York and Mumbai.  
 
The UK Environment Agency estimated that the floods in England in 2007 cost £3.2 
billion and that the cost of winter floods across the UK in 2015 were around £1.6 
billion, with insurance policies of many of those worst hit not covering the full losses. 
The clean-up bill following the storms in the UK in February 2020 is set to top £360 
million, with the average household claiming £36,000 on insurance. The UK National 
Audit Office estimates that for every £1 spent on protecting communities from 
flooding, around £9 in property damages and wider impacts can be avoided. 
  
 

http://www.teebweb.org/wp-content/uploads/2013/04/TEEB-for-POLICYMAKERS-Chapter-1.pdf
https://www.epa.gov/wetlands/why-are-wetlands-important
https://www.epa.gov/wetlands/why-are-wetlands-important
https://www.tandfonline.com/doi/pdf/10.1080/10937404.2019.1654422?casa_token=6Vt_eXtPDUEAAAAA:QFOJ8yr20-k7D-bFoAha9HGxhe_FZiu6fOu-zYa3Y65AqmY8xF3OE2h2q2UgjpzHhsO9YR3s870pSQ
https://www.sciencedirect.com/science/article/pii/S004896971301560X
https://www.sciencedirect.com/science/article/pii/S004896971301560X
https://www.independent.co.uk/news/world/americas/hurricane-harvey-latest-houston-chemical-plant-toxic-spill-floodwater-us-oil-recovery-superfund-epa-a7954586.html
https://www.independent.co.uk/news/world/americas/hurricane-harvey-latest-houston-chemical-plant-toxic-spill-floodwater-us-oil-recovery-superfund-epa-a7954586.html
https://www.ucsusa.org/resources/toxic-relationship
https://www.ucsusa.org/resources/toxic-relationship
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291190/scho1109brja-e-e.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/291190/scho1109brja-e-e.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/672087/Estimating_the_economic_costs_of_the_winter_floods_2015_to_2016.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/672087/Estimating_the_economic_costs_of_the_winter_floods_2015_to_2016.pdf
https://www.standard.co.uk/news/uk/storm-ciara-dennis-damage-cost-360-million-a4381046.html
https://www.standard.co.uk/news/uk/storm-ciara-dennis-damage-cost-360-million-a4381046.html
https://www.gov.uk/government/speeches/a-different-philosophy-why-our-thinking-on-flooding-needs-to-change-faster-than-the-climate
https://www.gov.uk/government/speeches/a-different-philosophy-why-our-thinking-on-flooding-needs-to-change-faster-than-the-climate
https://www.gov.uk/government/speeches/a-different-philosophy-why-our-thinking-on-flooding-needs-to-change-faster-than-the-climate
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Follow the links to read about how more intense storms, floods and hurricanes are 
predicted to be impacting our world by 2050 or by the end of the century. 
   

Stronger hurricanes 
  
“Unrestrained climate change means we will see many more [Hurricane] Harveys in 

the future.”   
Professor Michael Mann, Director of the Pennsylvania State Earth System Science 

Centre 
 
Rising temperatures are causing a supercharging of hurricanes, whereby hurricanes 
become more intense, produce more rainfall and cause higher storm surges - 
increasing the risk of major damage from such events. Indeed, the proportion of 
tropical storms that have rapidly strengthened into powerful hurricanes has tripled 
over the past 30 years. Tropical storms are also being diverted away from their usual 
tracks, meaning more coastal cities are now in their path. 
 
In recent years we have seen a series of extremely powerful storms, including 
Hurricane Patricia in 2018 - the strongest storm on record with sustained winds over 
200 mph. Indeed, of the seven cyclone regions studied by scientists, since 2013, five 
have had the strongest storm on record - which would be extremely unlikely just by 
chance. 
 
One of these storms was Typhoon Haiyan, which struck the Philippines and killed 
8,000 and displaced 4 million people due to a massive 20-30 foot storm surge. The 
ocean temperatures in the Western North Pacific had increased dramatically in 
recent years, at least in part due to global heating, providing more favourable 
conditions for the formation of such incredibly powerful storms.  
 
Hurricane Harvey is estimated to have displaced 30,000 people and caused up to 
$125 billion dollars worth of damages, making it one of the costliest tropical storms to 
ever strike the United States. Harvey broke records for the most rainfall ever from a 
single storm in the US, with some parts of Housten receiving over 1.5 m of rainfall. 
It’s been calculated that 20 trillion gallons of water fell over East Texas. Scientists 
studying the event concluded that climate change made the rainfall about 8-19% 
more intense, or, to put it another way, three quarters of the economic damages due 
to the intense rainfall were attributable to human caused climate change. 
 

https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.pnas.org/content/117/22/11975
https://www.pnas.org/content/114/48/12681.full
https://nca2018.globalchange.gov/chapter/2/
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2018EF000825
https://www.nature.com/articles/s41467-019-08471-z
https://www.nature.com/articles/s41467-019-08471-z
https://www.nature.com/articles/s41561-017-0001-8
https://www.nature.com/articles/s41561-017-0001-8
http://www.realclimate.org/index.php/archives/2018/05/does-global-warming-make-tropical-cyclones-stronger/
http://www.realclimate.org/index.php/archives/2018/05/does-global-warming-make-tropical-cyclones-stronger/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/grl.50548
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/grl.50548
https://coast.noaa.gov/states/fast-facts/hurricane-costs.html
https://coast.noaa.gov/states/fast-facts/hurricane-costs.html
https://iopscience.iop.org/article/10.1088/1748-9326/aa9ef2
https://iopscience.iop.org/article/10.1088/1748-9326/aa9ef2
https://link.springer.com/article/10.1007/s10584-020-02692-8
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Just weeks after Harvey struck Texas, Maria, the strongest storm of 2017 (a category 
5 hurricane), devastated the caribbean including the islands of Dominica, St Croix 
and Puerto Rico and killed 2,900 people. It is estimated to be the third costliest storm 
on record (next to Harvey and Katrina). Scientists who have studied this storm also 
say that climate change increased the likelihood of the record breaking extreme 
rainfall of this storm by nearly a factor of five. 
 
In 2019, cyclone Idai struck Mozambique, Zimbabwe and Malawi. Over 600,000 
people were displaced. In the city of Beira alone nearly 80% of homes and public 
infrastructure were destroyed and a cholera outbreak followed in the storm's wake. 
The huge destruction caused by cyclone Idai makes it the costliest tropical cyclone 
ever in the South-West Indian Ocean basin. When asked whether Idai was linked to 
global heating, Dr Friederike Otto of Oxford University, said “There are three factors 
with storms like this: rainfall, storm surge and wind. Rainfall levels are on the 
increase because of climate change, and storm surges are more severe because of 
sea level rises.” 
 
Hurricane damage is exacerbated by losses in wetlands. Indeed, recent wetland 
losses are estimated to have increased the property damage from Hurricane Irma in 
2017 by $430 million. 
  
Follow the links to read about how more intense storms, floods and hurricanes are 
predicted to be impacting our world by 2050 or by the end of the century. 
 

What is global heating doing to our oceans, coastlines and 
wildlife?  

Melting ice and rising seas 
 
“Sea level is rising much faster and Arctic sea ice cover shrinking more rapidly than 

we previously expected. Unfortunately, the data now show us that we have 
underestimated the climate crisis in the past.” Stefan Rahmstorf, Professor of 

Physics of the Oceans, Potsdam University 
 
As atmospheric conditions get hotter, the water in our oceans heats up too. Indeed, 
over 90% of the increased heat trapped in our atmosphere is being stored in the 
oceans. In 2019, the heat in the world’s oceans reached a new record level, 
confirming “irrefutable and accelerating” heating of the planet. It has been calculated 
that the heat energy being absorbed by the oceans is the equivalent of between 3 to 
6 Hiroshima-size atomic bombs every second.  

https://www.nature.com/articles/s41598-019-52198-2
https://www.nature.com/articles/s41598-019-52198-2
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019GL082077
https://www.pnas.org/content/117/11/5719
https://www.pnas.org/content/117/11/5719
https://en.wikipedia.org/wiki/University_of_Potsdam
https://link.springer.com/article/10.1007/s00376-020-9283-7
https://www.theguardian.com/environment/2019/jan/07/global-warming-of-oceans-equivalent-to-an-atomic-bomb-per-second
https://www.theguardian.com/environment/2019/jan/07/global-warming-of-oceans-equivalent-to-an-atomic-bomb-per-second
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All this this extra heat causes the water to expand and take up more space, resulting 
in rises in sea levels.  
 
Changes in global temperatures and sea levels since 1880 

 
 
In addition, hotter water in our oceans, along with hotter air in our atmosphere, leads 
to the melting of sea ice, ice sheets and mountain glaciers. Fortunately, when sea ice 
melts it doesn’t affect sea levels - just like how an ice cube melting in a glass of 
water doesn’t cause the water level to go up. However, when land-based ice sheets 
and glaciers melt, the water runs off into the sea, causing sea levels to rise - just like 
what would happen if you added another ice cube to the glass of water and waited 
for it to melt. 
  
In the Arctic, the area covered by sea ice in the summer has shrunk by 40% since 
1979 and is now declining at a rate of 12.8% per decade. Compared to the average 
sea ice cover between 1981 and 2010, we have now lost about two million square 
km of ice - that's an area larger than Alaska and California combined. As of July 
2020 the sea ice was yet again at a record low for the time of year, and this year may 
break the record for lowest annual minimum previously set in 2012. Arctic sea ice is 
what polar bears use to hunt seals on, so they are now being forced to forage on 
land where they have difficulty in finding prey. Dr Steve Amstrup, chief scientist at 
conservation organisation Polar Bears International warned: “If we allow the sea ice 
loss to continue, all the polar bears will soon be gone.” 
  
The Greenland ice sheet, the second largest in the world, is losing ice seven times 
faster than in the 1990s, whilst the Antarctic ice sheet has lost three trillion tonnes of 
ice in the past 25 years and is now losing 252 billion tonnes a year - that’s six times 
more than it was 30 years ago.  
 
Overall, over the past 40 years the amount of ice we have lost from our planet 
averages out to the loss of around 300 double-decker-sized chunks of ice... EVERY 
SECOND.  

https://climate.nasa.gov/vital-signs/global-temperature/
https://climate.nasa.gov/vital-signs/sea-level/
https://www.climate.gov/news-features/featured-images/2019-arctic-sea-ice-extent-ties-second-lowest-summer-minimum-record
https://www.climate.gov/news-features/featured-images/2019-arctic-sea-ice-extent-ties-second-lowest-summer-minimum-record
https://climate.nasa.gov/vital-signs/arctic-sea-ice/
https://www.washingtonpost.com/weather/2020/07/20/arctic-sea-ice-is-downward-spiral-may-break-record-2020/
https://www.washingtonpost.com/weather/2020/07/20/arctic-sea-ice-is-downward-spiral-may-break-record-2020/
https://www.nature.com/articles/s41586-019-1855-2
https://www.nature.com/articles/s41586-019-1855-2
https://www.nature.com/articles/nature15706
https://www.pnas.org/content/116/4/1095
https://www.pnas.org/content/116/4/1095
http://psc.apl.uw.edu/research/projects/arctic-sea-ice-volume-anomaly/
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What’s even more concerning is the fact that the scale and speed of ice sheet loss is 
faster than models have predicted, threatening inundation for hundreds of millions of 
people. The Antarctic ice sheet is losing mass at an accelerating pace and it is 
thought that some regions may be reaching a tipping point, potentially leading to 
rates of sea level rise at least an order of magnitude larger than those observed now.  
 
Dr. Louise Sime, Climate Scientist at the British Antarctic Survey, said: “This finding 
should be of huge concern for all those who will be affected by sea level rise. If this 
very high rate of ice loss continues, it is possible that new tipping points may be 
breached sooner than we previously thought.”  
 
The ‘fast melting’ part of the ice sheet is already showing signs of an “unstoppable 
and irreversible” collapse which would lock in around one metre of sea level rise. 
Indeed, in January 2020, scientists revealed that a massive sheet of ice in the 
Thwaites Glacier in West Antarctica, known as the "doomsday glacier", is melting far 
faster than experts had previously thought, with “huge implications” for global sea 
level rise. David Holland, Professor of Atmosphere and Ocean Science at NYU, said: 
"That is really, really bad. That's not a sustainable situation for that glacier." 
 
Our glaciers are melting too. Melting glaciers are not only responsible for about a 
third of our observed sea level rise, but mountain glaciers also store up water and 
release it in the dry season, making them an important source of water in mountain 
areas. Indeed, drainage basins from glaciated mountain ranges cover 26% of the 
global land surface (outside of Greenland and Antarctica), and are lived in by almost 
one-third of the world’s population. There are currently about 1.9 billion people 
across the globe living downstream of mountain glaciers, depending on water from 
these glaciers for irrigation, hydropower, domestic consumption and industry and 
who would be negatively affected by their loss. 
 
In 2018, the World Glacier Monitoring Service reported the 30th consecutive year 
that global glaciers had lost mass. The European Alps have lost over a billion tonnes 
of ice since the year 2000 and are continuing to lose 1.2% of their mass every year. 
A study of the Himalayas found that glaciers there are now melting twice as fast as 
they were between 1975 and 2000 and are losing 8 billion tonnes of ice a year - 
that’s the equivalent to 3.2 million Olympic-sized swimming pools.  
 
The Andes are estimated to be losing an even more alarming 23 billion tonnes of ice 
each year, with glaciers in the tropical Andes having already shrunk by 30-50% since 
1970. For example, the glaciers of Bolivia shrank by 43% between 1986 and 2014. 
Researchers point out that these dwindling glaciers are estimated to “provide 20% to 
28% of water for El Alto and La Paz. Therefore glacier loss will have a considerable 

https://www.sciencemag.org/news/2017/02/great-greenland-meltdown
https://science.sciencemag.org/content/367/6484/1331?rss%253D1=
https://news.agu.org/press-release/new-study-indicates-loss-of-west-antarctic-glaciers-appears-unstoppable/
https://news.agu.org/press-release/new-study-indicates-loss-of-west-antarctic-glaciers-appears-unstoppable/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014gl060140
https://www.washingtonpost.com/climate-environment/2020/01/30/unprecedented-data-confirm-that-antarcticas-most-dangerous-glacier-is-melting-below/
https://www.washingtonpost.com/climate-environment/2020/01/30/unprecedented-data-confirm-that-antarcticas-most-dangerous-glacier-is-melting-below/
https://www.washingtonpost.com/climate-environment/2020/01/30/unprecedented-data-confirm-that-antarcticas-most-dangerous-glacier-is-melting-below/
http://www.antarcticglaciers.org/glaciers-and-climate/glacier-recession/glaciers-as-a-water-resource/
http://www.antarcticglaciers.org/glaciers-and-climate/glacier-recession/glaciers-as-a-water-resource/
https://www.nature.com/articles/s41586-019-1822-y
https://www.nature.com/articles/s41586-019-1822-y
https://www.nature.com/articles/s41586-019-1822-y
https://wgms.ch/global-glacier-state/
https://wgms.ch/global-glacier-state/
https://www.nature.com/articles/s41467-020-16818-0
https://advances.sciencemag.org/content/5/6/eaav7266
https://www.nature.com/articles/s41561-019-0432-5
https://www.alphagalileo.org/en-gb/Item-Display/ItemId/96298
https://www.alphagalileo.org/en-gb/Item-Display/ItemId/96298
https://www.jstor.org/stable/resrep00398?seq=1#metadata_info_tab_contents
https://www.jstor.org/stable/resrep00398?seq=1#metadata_info_tab_contents
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impact, which will be felt particularly during the dry season, when glacial water 
provides the majority of urban water. The glaciers and mountain water systems also 
support agriculture, power generation and natural ecosystems throughout the 
region.” 
 

 
 

Loss of homes due to rising seas   
 
“The shock for us was that tidal flooding could become the new normal in the next 15 
years; we didn’t think it would be so soon… If you live on a coast and haven’t seen 

coastal flooding yet, just give it a few years. You will.” 
Dr. Melanie Fitzpatrick, climate scientist with the Union of Concerned Scientists’ 

Climate Program 
 

 “[The impacts of tidal flooding] are happening and will be devastating for coastal 
communities.” 

Andrew Shepherd, Professor of Earth Observation at the University of Leeds 
  
Rising seas are already displacing hundreds of thousands of people from vulnerable 
coastal areas in the South Pacific, Indonesia and Bangladesh, and climate 
displacement is already well underway in places such as Vietnam. Over the past six 

https://www.jstor.org/stable/resrep00398?seq=1#metadata_info_tab_contents
https://www.jstor.org/stable/resrep00398?seq=1#metadata_info_tab_contents
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https://wgms.ch/global-glacier-state/
http://climatecentral.org/news/coastal-flooding-us-cities-18148
https://www.google.com/amp/s/theconversation.com/amp/climate-change-is-triggering-a-migrant-crisis-in-vietnam-88791
https://www.google.com/amp/s/theconversation.com/amp/climate-change-is-triggering-a-migrant-crisis-in-vietnam-88791
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decades, much of the Isle de Jean Charles, Louisiana - once home to 400 people - 
has disappeared due to subsidence caused by oil and gas extraction and now rising 
sea levels. In November 2019 it was reported that five whole Pacific Islands - part of 
the Solomon Islands - have now been entirely lost to rising sea levels, with a further 
six having large parts of their coastline eroded, destroying entire villages. 
 
As a result of a combination of subsidence and rising sea levels, a storm that hit 
Venice in 2019 caused the worst floods in 50 years and left Saint Mark's Square 
submerged under more than one metre of water. Saint Mark's Basilica has only 
flooded six times in the past in 1,200 years - four of these floods were in the last 20 
years, with the last one only one year before. 
 
Many coastal cities in the United States are now seeing ‘nuisance flooding’ at high 
tide closing roads, blocking drains and damaging infrastructure. According to the 
National Oceanic and Atmospheric Organization such flooding has already 
“increased in the U.S. on average by about 50 percent since 20 years ago and 100 
percent since 30 years ago.” Experts say that, for those living in coastal areas, tidal 
flooding could become the new normal in the next 15 years. 
 
Follow the links to read about how rising seas and increased coastal flooding are 
predicted to be impacting our world by 2050 or by the end of the century. 
 

Impacts of heating on ocean life 
  
“Unless we take evasive action, our future oceans will have fewer fish, fewer whales 

and frequent dramatic shifts in ecological structure will occur, with concerning 
implications for humans who depend on the ocean.”  

Dr Éva Plagányi at the Commonwealth Scientific and Industrial Research 
Organisation, Australia 

  
Scientists have warned that marine heatwaves are sweeping oceans “like wildfires”, 
with extreme temperatures killing swathes of sea-life and destroying crucial species 
that provide shelter and food to many others - such as seagrass, kelp and corals. In 
fact, due to the slow response of the oceans to atmospheric heating, we have 
already locked in a large future increase in marine heatwaves. 
 
Repeated heat stress has now caused nearly half of the world's corals to bleach and 
then die. Tropical coral reefs are some of the most important and diverse 
ecosystems on the planet, which support up to one million other species and provide 
food, protection from storms and livelihoods for nearly one billion people.  
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https://edition.cnn.com/2019/11/13/europe/venice-flooding-state-of-emergency-intl-hnk/index.html
https://coast.noaa.gov/states/fast-facts/hurricane-costs.html
https://coast.noaa.gov/states/fast-facts/hurricane-costs.html
http://climatecentral.org/news/coastal-flooding-us-cities-18148
http://climatecentral.org/news/coastal-flooding-us-cities-18148
https://www.nature.com/articles/s41558-019-0412-1
https://www.nature.com/articles/nclimate1674
https://www.nature.com/articles/nclimate1674
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As Michael Mann, Professor of Atmospheric Science at Pennsylvania State 
University, put it: “Our generation is going to be responsible for the loss of one of the 
most majestic ecosystems on the face of the Earth. We're literally watching the death 
of this natural wonder.”  
  
Ocean warming not only damages sea life directly, but also causes the oxygen that 
is usually dissolved in seawater to become less soluble. This leads to areas of water 
with depleted levels of oxygen, which can lead to suffocation of the sea creatures 
living within them. The runoff of nutrients from agriculture and sewage further 
exacerbates oxygen decline in coastal waters through causing the overgrowth of 
algae. This ‘algal bloom’ blocks sunlight from reaching submerged plants, which die 
and are fed off by bacteria that use up the oxygen in the water - a process known as 
eutrophication. 
  
Indeed, in the last 70 years, low-oxygen ocean zones have grown by more than 4.5 
million square km - an area roughly as large as the entire European Union - whilst 
the number of ocean ‘dead zones’ (areas with exceedingly low oxygen) has 
increased by a factor of 10. 
 
Follow the links to read about how more devastating loss of wildlife is predicted to be 
impacting our world by 2050 or by the end of the century. 
 

Impacts of carbon dioxide on ocean life 

 
Another impact of increasing greenhouse gas emissions on our oceans is that 
excess carbon dioxide in our atmosphere dissolves in seawater, making it more 
acidic. Indeed, more than one third of the carbon dioxide in our atmosphere is 
absorbed by seawater. Increases in acidity affect marine life, from shellfish like 
clams and oysters to whole coral reef communities, by removing minerals that they 
require in order to grow their shells and skeletons. This has knock-on effects on the 
survival and abundance of a wide variety of species.  
  
The oceans are now 30% more acidic relative to the beginning of the industrial era, 
making them more acidic than any time in the last 65 million years. Today, ocean 
acidification is occurring approximately ten times faster than anything experienced 
during the last 300 million years - jeopardising the ability of ocean systems to adapt.  
   

Impacts of heating on land-based wildlife 

 

https://www.carbonbrief.org/guest-post-how-global-warming-is-causing-ocean-oxygen-levels-to-fall
http://levin.ucsd.edu/publications/2010update/Stramma%20et%20al.%202010.pdf
http://levin.ucsd.edu/publications/2010update/Stramma%20et%20al.%202010.pdf
https://science.sciencemag.org/content/359/6371/eaam7240
https://science.sciencemag.org/content/359/6371/eaam7240
http://www.igbp.net/download/18.30566fc6142425d6c91140a/1385975160621/OA_spm2-FULL-lorez.pdf
http://www.igbp.net/download/18.30566fc6142425d6c91140a/1385975160621/OA_spm2-FULL-lorez.pdf
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.2187
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.12179
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.12179
https://ocean.si.edu/ocean-life/invertebrates/ocean-acidification
https://www.ipcc.ch/sr15/
https://www.iucn.org/resources/issues-briefs/ocean-acidification
https://www.iucn.org/resources/issues-briefs/ocean-acidification
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.2187
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“Personally I find the results alarming. Species attempt to adapt to changing 
environment, but they cannot do it at a sufficient pace to ensure that populations are 
viable. Climate change has caused irreversible damage to our biodiversity already, 
as evidenced by the findings of this study. The fact that species struggle to adapt to 

the current rate of climate change means we have to take action immediately in 
order to at least halt or decrease the rate.” 

Viktoriia Radchuk, Leibniz Institute for Zoo and Wildlife Research in Germany  
 
Land-based creatures are extremely sensitive to changes in climate. This is 
because, over millions of years, wild species have evolved to have finely tuned 
adaptations that allow them to live in the specific climate of their local environment. 
For example, many are adapted to live at certain temperatures and with certain 
amounts of rainfall – and are also very sensitive to changes in the daily and seasonal 
variation in these factors. In fact, the local climate is the primary factor that controls 
where species live.  
  
What this means is that when the climate changes at any particular location in the 
world, it has direct and powerful impacts on the local creatures.  
  
We are already seeing many devastating and direct effects of climate change on 
wildlife, for example, trees dying through insufficient water and animals losing their 
ability to forage for food because of heat stress - leading to local extinctions.   
  
We are also seeing impacts due to changes in the timings of the seasons, such as 
the early springs that we are experiencing in some parts of the world (which have 
become a feature on The News). The problem is, such changes in seasonality are 
experienced unequally by different species, which leads to mismatches in the timing 
of important life events for animals and plants. For example,pollinating insects are 
coming out of hibernation before flowers emerge, and the migration of birds is out of 
synchrony with peaks in abundance of their prey, leading to poor reproduction and 
death.  
  
In addition, as weather extremes increase in intensity and frequency due to climate 
change, wild plants and animals are suffering from events such as droughts, 
wildfires, and floods. These events alone are pushing some species towards 
extinction. The intense Australian bushfires of early 2020 have destroyed the 
habitats of many species, with at least 50 rare animals and plants having had over 
four fifths of their habitat areas affected. It has been estimated that over 1 billion 
animals were also killed, and it is feared that this, in combination with loss of 
habitats, will lead to local extinctions of species like the koala.  
  

https://www.theguardian.com/environment/2019/jul/23/animals-failing-to-adapt-to-speed-of-climate-crisis-study-finds
https://science.sciencemag.org/content/367/6478/685?ijkey=807dc74460718ebe27ec4402961f4054e5a6ee48&keytype2=tf_ipsecsha
https://science.sciencemag.org/content/367/6478/685?ijkey=807dc74460718ebe27ec4402961f4054e5a6ee48&keytype2=tf_ipsecsha
https://www.nature.com/articles/s41559-019-0880-8
https://www.nature.com/articles/s41559-019-0880-8
https://www.nature.com/articles/s41559-019-0880-8
https://www.theguardian.com/environment/2020/jan/20/more-than-100-threatened-species-australian-bushfires-towards-extinction
https://www.theguardian.com/environment/2020/jan/20/more-than-100-threatened-species-australian-bushfires-towards-extinction
https://www.sydney.edu.au/news-opinion/news/2020/01/08/australian-bushfires-more-than-one-billion-animals-impacted.html
https://www.sydney.edu.au/news-opinion/news/2020/01/08/australian-bushfires-more-than-one-billion-animals-impacted.html
https://science.sciencemag.org/content/367/6479/750.2#:~:text=Despite%20the%20koala's%20historic%20resilience,likely%20been%20killed%20(8).
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Given that today’s climate is changing so fast that there is no time for creatures to 
adapt, often the only option for species is to try to move– in order to look for new 
areas that have a suitable climate for them to live in. This may sound straightforward, 
but, in a rapidly changing climate, species have to shift their ranges remarkably fast. 
Even amongst land mammals, which are much more mobile than plants or insects, it 
is estimated that, at best, 30% of species will not be able to shift fast enough to keep 
up with climate change. While some species are indeed starting to shift their ranges, 
this is generally taking place slower than the climate is changing - and there are 
many species that are not shifting, or that are only shifting only very slowly.  
  
An additional challenge to creatures being able to shift location is that creatures 
within an ecosystem need to have the very specific species that they interact living 
alongside them. For example, plants rely on their pollinators, predators on their prey, 
and herbivores on the plants they eat. So if different creatures in an ecosystem are 
not able to shift at the same rate, ecological communities will become unstable.  
  
To make matters worse, even if species were to be able to move, many of the cooler 
or more sheltered places on Earth (that creatures could use to take refuge from 
increasing temperatures) have now been degraded, fragmented or colonised by 
human activities. 
  
Plus, there are those animals that require conditions of extreme cold for their 
survival. As global temperatures rise rapidly, there is nowhere on Earth for them to 
escape to. For example, polar bears usually stand on floating blocks of sea ice when 
they’re out hunting for seals in the freezing Northern seas. However, due to rising 
temperatures sea ice is rapidly melting so they are now forced to walk or swim 
enormous distances to get to any remaining ice, or to forage for food on land where 
they have difficulty in finding prey. Some bears have resorted to travelling south and 
scavenging for food in places where humans live. In February 2019, 50 polar bears 
invaded the remote Russian town of Belushya Guba. Videos posted on social media 
showed the scrawny starving creatures picking their way through rubbish bins, 
rummaging through dumps and even roaming around inside buildings. Sea ice and 
land-based ice sheets are also critical for organisms such as whales, seals, and sea 
birds. 
  
Land-based wildlife is not only being enormously impacted by climate change, but 
also by land degradation, deforestation, pollution and over-consumption. For lots 
more information on the devastating impacts that humans are already having on 
wildlife, see section on how we are destroying our wildlife.  
  
Follow the links to read about the catastrophic loss of wildlife we are expecting by 
2050 and by the end of the century. 

https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcb.13271
https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcb.13271
https://doi.org/10.1038/nclimate1347
https://doi.org/10.1038/nclimate1347
https://doi.org/10.1111/jbi.13395
https://www.theguardian.com/world/2019/feb/11/russian-islands-emergency-mass-invasion-polar-bears-novaya-zemlya
https://www.theguardian.com/world/2019/feb/11/russian-islands-emergency-mass-invasion-polar-bears-novaya-zemlya
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.fhzn7oh8zf3l
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Part 3: The lie of the land… What other damage 
are we doing to our planet? 

How are we damaging our land and our waters?  
  

“Surely we have a responsibility to leave for future generations a planet that is 
healthy and habitable by all species” 

Sir David Attenborough 

Loss of natural resources 
  
75% of the Earth’s land has now been severely altered by human actions such as 
industry and farming. Only 13% of the world’s oceans remain as wilderness, free 
from human influence and exploitation. Today, approximately 60 billion tonnes of 
renewable and nonrenewable resources are extracted globally each year from our 
ecosystems, nearly twice the figure from 1980. According to some studies we are 
producing wastes and using the Earth’s resources 70% more quickly than they can 
be absorbed or replenished, effectively using up our annual ecological budget by 
August each year.  
  

Deforestation 
  
“It’s very important to keep repeating these concerns [about the Amazon]. There are 
a number of tipping points, which are not far away. We can’t see exactly where they 

are, but we know they are very close. It means we have to do things right away. 
Unfortunately that is not what is happening. There are people denying we even have 

a problem.” 
 Philip Fearnside, Professor at Brazil’s National Institute of Amazonian Research 

  
Since the onset of agriculture about 12,000 years ago, the number of trees 
worldwide has dropped by 46% - that’s the loss of a staggering 3 trillion trees. Forest 
cover is now at only 68% of what it was in preindustrial times, and around 15 billion 
trees are now being cut down each year. In the temperate zone, we retain only 1-2% 
of the original forest cover. The majority of tropical deforestation is driven by our 
demand for just four commodities - beef, soy, palm oil, and wood products. Palm oil 
is found in a myriad of popular products such as soaps, shampoo, chocolate, bread 
and even crisps. 

https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/
https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/
https://www.cell.com/current-biology/fulltext/S0960-9822(18)30772-3
https://www.overshootday.org/
https://www.overshootday.org/
https://www.overshootday.org/
https://www.nature.com/news/global-count-reaches-3-trillion-trees-1.18287
http://www.fao.org/forest-resources-assessment/past-assessments/fra-2010/en/
https://www.nature.com/news/global-count-reaches-3-trillion-trees-1.18287
https://www.nature.com/news/global-count-reaches-3-trillion-trees-1.18287
https://science.sciencemag.org/content/361/6407/1108
https://science.sciencemag.org/content/361/6407/1108
https://www.ucsusa.org/resources/whats-driving-deforestation
https://www.ucsusa.org/resources/whats-driving-deforestation
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In the Amazon - home to one in ten known species - a lethal combination of 
human-caused burning and climate change have now resulted in the destruction of 
nearly one-fifth of the rainforest: 17% across the entire Amazon basin and 
approaching 20% in the Brazilian Amazon. Deforestation of the Brazilian Amazon is 
now occurring faster than three football fields a minute, pushing the world’s biggest 
rainforest closer to a dangerous tipping point beyond which it would not be able to 
recover. In July 2019 alone, Brazil lost an area of forest bigger than the size of 
Greater London.  
 
Deforestation is not only severely compromising the Earth’s natural ability to protect 
us from the devastating impacts of climate change; it is actually making global 
heating worse. Natural processes such as tree growth remove about half of human 
carbon dioxide emissions from the atmosphere every year. In this way, trees act as 
what’s called a carbon ‘sink’. The fewer trees, the less carbon dioxide can be 
mopped up.  
 
However, new research has found that due to higher temperatures, droughts and 
deforestation, trees in the tropics are now taking up a third less carbon than they did 
in the 1990s. Simon Lewis, Professor in the School of Geography at Leeds 
University, said: “We’ve found that one of the most worrying impacts of climate 
change has already begun. This is decades ahead of even the most pessimistic 
climate models. Humans have been lucky so far, as tropical forests are mopping up 
lots of our pollution, but they can’t keep doing that indefinitely. We need to curb fossil 
fuel emissions before the global carbon cycle starts working against us. The time for 
action is now.” 
 
To make matters worse, when cleared trees are burnt, enormous quantities of stored 
carbon are released back into the atmosphere. It has been calculated that clearing 
carbon-rich forests releases the same amount of carbon every year as driving 600 
million cars. Indeed, global deforestation is responsible for nearly a fifth of all 
greenhouse gas emissions.  
 
Worrying new research has revealed that up to one fifth (20%) of the Amazon 
rainforest is now emitting more carbon dioxide than it absorbs, suggesting that it 
could be “showing the beginnings of a major tipping point”, past which the forest 
would lose its ability to renew itself. The authors had previously calculated that a 
tipping point could occur at around 20-25% deforestation (see section on tipping 
points). They warn that in the next 30 years, more than half of the Amazon could 
transform from rainforest to savanna. Indeed, another study has revealed that it is 
possible that the entire Amazon will rapidly decline and to go from a carbon ‘sink’ to 
a carbon ‘source’ within the next few decades.  

https://advances.sciencemag.org/content/5/12/eaba2949
https://advances.sciencemag.org/content/5/12/eaba2949
http://terrabrasilis.dpi.inpe.br/app/dashboard/alerts/legal/amazon/aggregated/
https://www.theguardian.com/world/brazil
https://www.theguardian.com/world/brazil
https://climate.nasa.gov/nasa_science/science/
https://climate.nasa.gov/nasa_science/science/
https://www.nature.com/articles/s41586-020-2035-0
https://www.nature.com/articles/s41586-020-2035-0
http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf
http://pdf.wri.org/world_greenhouse_gas_emissions_flowchart.pdf
https://advances.sciencemag.org/content/5/12/eaba2949
https://advances.sciencemag.org/content/5/12/eaba2949
https://advances.sciencemag.org/content/4/2/eaat2340.full
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.rc8b7747p7g1
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.rc8b7747p7g1
https://www.nature.com/articles/s41586-020-2035-0
https://www.nature.com/articles/s41586-020-2035-0
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If forests become sources of carbon rather than absorbers of it, their role would 
switch from one of slowing climate change, to one of amplifying it.  
 
Forests and woodlands do more than capture carbon. They are also important 
across the globe in preventing floods, stopping soil erosion, cleaning air and water, 
providing habitats for wildlife and food and other resources for local people. Indeed, 
tropical rainforests are the most biodiverse areas on the planet. Losing these forests 
would greatly contribute to the loss of other species. 
 

Intensive agriculture  
  
Intensive agriculture is by far the biggest driver of global deforestation and wildlife 
loss and is severely damaging our soils and waters.  
 
Our soils hold around 70% of the planet’s land-based carbon. However, when soil is 
repeatedly ploughed, the ability of the small creatures and microorganisms within it 
to store carbon is compromised and vast quantities are released back into the 
atmosphere in the form of carbon dioxide. Conversely, compacting soil, for example 
by human traffic or livestock, also diminishes its capacity to hold carbon by creating 
oxygen-poor zones in the soil. (See action on soil degradation) 
 
Intensive agriculture can also lead to the drying out of peatlands, which store twice 
as much carbon as all the world’s forests. (See section on loss of wetlands,   
peatlands and other natural ecosystems). 
 
In addition, the nitrates released by chemical fertilisers can destroy wildlife in local 
rivers and lakes through a process called eutrophication. Plus, agricultural pesticides 
are strongly implicated in the declines of pollinators. Globally there has been a 
five-fold increase in pesticide use since 1950, with over 4 million tonnes sprayed 
annually. Screening in the US revealed that, from 1992-2014, toxicity for insects from 
pesticides in the environment increased 48-fold.   
 
The IPCC estimates that, if the entire spectrum of food production were factored in - 
from growing crops to transportation and packaging - up to 37% of all greenhouse 
gas emissions come from the global food system. Switching over to less intensive 
farming techniques - requiring less heavy machinery, fewer chemical fertilisers and 
less international transport - would not only make a huge impact on global 
greenhouse gas emissions, but would help to restore our soils and our wildlife. 
Approaches such as organic farming can reduce damage to the natural world and 

https://www.un.org/esa/forests/wp-content/uploads/2018/05/UNFF13_BkgdStudy_ForestsEcoServices.pdf
https://www.un.org/esa/forests/wp-content/uploads/2018/05/UNFF13_BkgdStudy_ForestsEcoServices.pdf
https://www.nature.com/articles/nature10452
https://www.nature.com/articles/nature10452
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter06_FINAL.pdf
https://www.unenvironment.org/news-and-stories/story/peatlands-store-twice-much-carbon-all-worlds-forests
https://www.unenvironment.org/news-and-stories/story/peatlands-store-twice-much-carbon-all-worlds-forests
https://www.nature.com/articles/ncomms12459
https://www.nature.com/articles/ncomms12459
http://www.foeeurope.org/sites/default/files/biodiversity/2020/insect_atlas.pdf
http://www.foeeurope.org/sites/default/files/biodiversity/2020/insect_atlas.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0220029
https://www.google.com/amp/s/insideclimatenews.org/news/08082019/ipcc-agriculture-report-food-system-overhaul-climate-change-deforestation%3famp
https://www.google.com/amp/s/insideclimatenews.org/news/08082019/ipcc-agriculture-report-food-system-overhaul-climate-change-deforestation%3famp
https://www.nature.com/articles/s41467-017-01410-w
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degradation of soils and beneficial species such as pollinators, but must be 
combined with changes in diets to offset the lower yields.   
  

Livestock farming  
  

“Nothing really compares to beef, lamb, pork, and dairy – these products are in a 
league of their own in the level of damage they typically do to the environment, on 

almost every environmental issue we track”  
Dr. Joseph Poore, environmental scientist at the University of Oxford 

  
Currently a massive 26% of the planet's ice-free land is used for livestock grazing, 
with an area the size of Panama (18 million acres) being lost to livestock production 
each year. 
 
In addition, livestock have a huge impact on global heating. Firstly, the enormous 
amount of land required for the grazing of animals and the growing of animal-feed is 
acquired through the clearing of carbon-rich forests, releasing carbon dioxide back 
into the atmosphere. Secondly, cows and sheep release an enormous amount of 
methane – a powerful greenhouse gas – in their burps and farts. In a single day, the 
1.5 billion cows on our planet produce around 680 billion litres of methane (some 
calculations make it more like 500-650 litres per cow per day, ie 975 billion litres in 
total!). Thirdly, livestock are responsible for 65% of all human-related emissions of 
nitrous oxide due to the use of fertilisers to grow feed and the production of animal 
waste. Nitrous oxide is an extremely potent greenhouse gas nearly 300 times more 
powerful than carbon dioxide.  
 
Overall, replacing all animal products with plant-based products (and allowing the 
land freed up to regrow) would be the equivalent to reducing global greenhouse gas 
emissions by a staggering 28%. (It is often claimed that it is more like 50%, but that 
reasoning is scientifically flawed, as explained in this blog.) Indeed, deforestation, 
cow burps and farts, and fertilisers produce more greenhouse gases than all the 
world’s cars, lorries and planes put together.  
  
In addition, keeping livestock is an extremely inefficient way to use the Earth’s land 
and its limited resources to feed us. More than four fifths of the world’s farmland is 
used for livestock, but livestock provide less than one fifth of the world’s calories - 
and only about one third of our protein. It’s not just about the land taken up by 
animals themselves. One third of the world’s croplands are currently being used to 
grow food for these livestock. It would be far more efficient to feed these crops 
directly to humans: approximately 90% of energy is lost between each stage in a 

https://www.nature.com/articles/s41467-017-01410-w
http://www.fao.org/3/ar591e/ar591e.pdf
http://www.fao.org/3/a0701e/a0701e00.htm
http://www.fao.org/3/a0701e/a0701e00.htm
http://www.fao.org/3/ca6463en/CA6463EN.pdf
https://www.pnas.org/content/110/50/20018.full
http://www.fao.org/3/a0701e/a0701e00.htm
http://www.fao.org/3/a0701e/a0701e00.htm
https://science.sciencemag.org/content/363/6429/eaaw9908
https://science.sciencemag.org/content/363/6429/eaaw9908
https://newint.org/blog/2016/02/10/cowspiracy-stampeding-in-the-wrong-direction
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data
https://science.sciencemag.org/content/360/6392/987
https://science.sciencemag.org/content/360/6392/987
http://www.fao.org/3/ar591e/ar591e.pdf
http://www.fao.org/3/ar591e/ar591e.pdf
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food chain, so we could feed far more humans by eating crops directly rather than 
feeding them to livestock and then eating the livestock. 
 
 

 
 
Indeed, it has been calculated that cutting out livestock and replacing the calories 
with plant products would free up 76% of the world's agricultural land for 
reforestation, habitat restoration and other less intensive forms of agriculture. 
  
Livestock farming also uses up precious water. Producing a kilo of beef requires 50 
times more water than for a kilo of tomatoes, cabbages or potatoes, and a kilo of 
chicken requires 14 times more.  
 
Farming cattle is particularly bad for the planet. Not only do cows take up an 
enormous amount of land, but for every 100 g of protein, beef produces up to 105 kg 
of greenhouse gases, while tofu produces less than 3.5 kg and nuts, peas and 
pulses produce even less. Grass-fed or organically farmed cows don’t actually help 
much: in fact they can actually make things worse as letting cows roam freely might 
be better for the cows but it uses up far more land.  
 

https://www.theguardian.com/environment/2018/may/31/avoiding-meat-and-dairy-is-single-biggest-way-to-reduce-your-impact-on-earth
https://science.sciencemag.org/content/360/6392/987
https://science.sciencemag.org/content/360/6392/987
https://www.unwater.org/water-facts/water-food-and-energy/
https://www.unwater.org/water-facts/water-food-and-energy/
https://science.sciencemag.org/content/360/6392/987
https://science.sciencemag.org/content/360/6392/987
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Soil degradation 
  

“Soil is lost rapidly but replaced over millennia and this represents one of the 
greatest global threats for agriculture” 

Duncan Cameron, Professor of Plant and Soil Biology at the University of Sheffield  
 

Increased deforestation, overgrazing and the use of chemicals are also causing 
severe damage to our soils. This process is exacerbated by increases in extreme 
weather events, such as extreme rainfall that causes fertile topsoil to be washed 
away into rivers, or increased erosion due to drought, winds, or high temperatures.  
 
Indeed, erosion carries away 25 to 40 billion tonnes of fertile topsoil every year and a 
third of our soils are now classified as being moderately or highly degraded. It can 
take about 500 years to form just 2.5 cm of topsoil, yet we are currently losing soil 
10-100 times faster than it can be regenerated. This problem is made worse by the 
fact that earthworms - creatures that usually play a key role in the restoration of 
degraded soils - cannot compensate for the loss of healthy soil as they too have 
been depleted by 80% or more by the chemicals used in intensive farming. The UK 
has some of the most degraded soils on Earth, with nearly 85% of fertile peat topsoil 

https://ourworldindata.org/grapher/ghg-per-protein-poore
http://www.fao.org/3/i5199e/I5199E.pdf
http://www.fao.org/3/i5199e/I5199E.pdf
https://www.sheffield.ac.uk/news/nr/soil-loss-climate-change-food-security-sheffield-university-1.530115
http://saveoursoils.com/userfiles/downloads/1368007451-Soil%20Erosion-David%20Pimentel.pdf
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in East Anglia having been lost since 1850, and the remainder at risk of being lost 
over the next 30–60 years.  
 
A whopping 95% of what we eat relies on healthy soils, so degradation of our soils is 
having a huge impact on global food production - see section on human impacts on 
global food production. 
 
Loss of topsoil also leads to increased pollution, flooding and desertification.  
 
Soil degradation also has a knock-on effect on global warming. Soils hold around 
70% of the planet’s land-based carbon, mostly from dead plant or animal matter, 
which is processed and cycled by small animals and microorganisms, such as 
earthworms, bacteria and fungi. In fact, just a spoonful of healthy soil contains 6 
billion microorganisms. However, when soil is repeatedly ploughed or compacted by 
heavy machinery or livestock, the ability of the soil’s biological communities to store 
carbon is compromised and vast quantities are released back into the atmosphere in 
the form of carbon dioxide. (See section on intensive agriculture).  
 
Globally, it is estimated that agricultural soils have now lost up to 75% of the carbon 
they held before being used for agriculture. Or maybe more. 
 

Loss of grasslands, mangroves, wetlands and peatlands   
 
Humans have caused damage across all of the world’s natural ecosystems, 
including wetlands, grasslands, mountains, tundra, rivers, coastal zones, and 
oceans.  
 
Natural and semi-natural species-rich grasslands are one of the most damaged 
ecosystems on Earth, with over 80% having been lost in northern Europe and North 
America alone in the last century. These grasslands host a unique range of wildlife, 
and can support low intensity livestock production as well as provide clean water and 
resources for poor rural communities globally.  
 
An area of coastal ecosystems larger than New York City - nearly 1 million hectares - 
is destroyed every year, removing an important buffer from extreme weather for 
coastal communities and releasing carbon dioxide into the atmosphere.  
 
In addition, more than 85% of the wetlands that were present in the 1700s have now 
been lost, due to a combination of natural factors (magnified by climate change) and 
human activities such as agriculture and rural development, with 50% of wetlands 
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5594668/
https://ipbes.net/sites/default/files/inline/files/ipbes_global_assessment_report_summary_for_policymakers.pdf
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https://www.iia.org.uk/resources/ethics-values-and-culture/climate-change-and-environmental-impact/?downloadPdf=true
https://www.researchgate.net/publication/266388496_How_much_wetland_has_the_world_lost_Long-term_and_recent_trends_in_global_wetland_area
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being lost in the last 100 years and 35% since 1970. Wetlands are extremely 
important to our planet as they provide natural protection from flooding, storms and 
hurricanes, as well as being stores of carbon. Wetland types found in coastal areas 
include salt marshes, bottomland hardwood swamps, fresh marshes, and mangrove 
swamps.  
 
In the United States alone, coastal wetlands cover about 160,000 square km (40 
million acres), and each square kilometre of wetlands along the Atlantic and Gulf 
Coasts is estimated to provide an average of $1.8 million worth of property 
protection. That’s an estimated $288 billion worth of storm protection provided to the 
United States by wetlands every year. Yet between 2004 and 2009, in the coastal 
areas of the Atlantic, Pacific, the Gulf of Mexico and the Great Lakes, wetlands were 
lost at an average rate of about 320 square km (80,000 acres) per year. Recent 
wetland losses are estimated to have increased the property damage from Hurricane 
Irma in 2017 by $430 million. 
 
A whopping 35% of the world’s mangrove forests may have been lost between 1980 
and 2000 and they are now at risk of extinction. Mangroves are amongst the most 
productive ecosystems on Earth, providing a unique habitat for many species and 
many benefits for human beings, such as coastal protection and fisheries. They are 
also a crucial carbon sink. Whilst just 0.7% of the world’s forests are coastal 
mangroves, they store up to 4 times as much carbon as tropical forests and provide 
approximately $2.7 trillion in benefits to humans every year. Since 2000, nearly one 
third of the world’s remaining mangroves have been lost, with their stored carbon 
being released back into the atmosphere. 
 
Damaged peatlands - a type of wetland that occurs in almost every country on the 
globe, making up nearly half the world’s wetlands - account for about 10% of 
greenhouse gas emissions globally. Although peatlands cover only 3% of the world’s 
land, they are the largest natural organic carbon store on land, storing twice as much 
carbon as all the world’s forests. When peatlands dry out, due to global heating or 
drainage for agriculture, large amounts of carbon dioxide is released.  
 

How are we polluting our waters? 
  
We are also severely polluting our waters. Since 1980, there has been a ten-fold 
increase in plastic pollution, with now an estimated 300 kg of plastic entering the 
ocean every second. This adds up to a staggering 4.8-12.7 million metric tonnes of 
consumer plastics ending up in the world’s oceans each year. Plastic pollution has 
resulted in the presence of more than 100 million particles of macroplastics in only 
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12 regional seas worldwide, and 51 trillion particles of microplastic floating on the 
ocean surface globally.  A recent study found that off the coast of Oregon, USA, 
there’s an average of 11 tiny pieces of plastic to every oyster. Nearly all of these 
microplastic pieces came from clothing fibres or abandoned fishing gear. 
  
Unfortunately, recycling isn’t necessarily the answer to this problem. Shockingly, a 
huge proportion of ‘recycled’ plastic actually ends up in the ocean, buried in landfill or 
even being burned. Due to ocean currents, there are now areas in the ocean where 
enormous amounts of plastic collects in one place, resulting in huge ‘garbage dumps 
of the sea’. The Great Pacific Garbage Patch for example, which is halfway between 
Hawaii and California, contains more than 1.8 trillion pieces of plastic, weighs more 
than 43,000 cars and is three times the size of France. 
 
Plastics are not the only pollutant in our seas and freshwaters. Pesticides, 
herbicides, detergents, industrial chemicals, oil and sewage also make their way into 
our waters, as well as soil eroded from the land by human activities. More than 80% 
of wastewater resulting from human activities is discharged into rivers or sea without 
any pollution removal. Nitrates from the use of agricultural fertilisers are now the 
most common chemical contaminant in our groundwater. Indeed, human activity now 
produces as much nitrogen on an annual basis as all the world's natural processes 
combined. These nitrates can find their way into lakes and coastal waters, and along 
with phosphates, cause algal blooms which poison waters and dramatically reduce 
the growth of plants and fish through a process called eutrophication. In addition, 
300-400 million tonnes of poisonous heavy metals, solvents, toxic sludge, and other 
wastes from industrial facilities are dumped annually into the world’s waters. 
 
Flooding can exacerbate this problem, as it can cause chemicals from old mines to 
be swept up and dumped into rivers and onto farmland. For example, after floods in 
the UK in 2012, levels of lead were much higher in rivers and were sufficient to kill 
farm animals grazing on the land.  
  

How are we polluting our air? 
  

“There is an air pollution pandemic”  
Professor Thomas Munzel, Specialist in Interventional Cardiology, Risk Factors and 

Prevention, University Medical Centre of Mainz 
 
According to the World Health Organisation, a staggering 9 out of 10 people on our 
planet breathe polluted air (that’s air containing high levels of pollutants), with most 
air pollutants that we are exposed to coming from the burning of fossil fuels. Indeed, 
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air pollution is the world’s largest environmental cause of disease and premature 
death across the globe, being responsible for an estimated 7 million premature 
deaths each year, with 4.8 million dying from outdoor pollution, and the remainder 
from household pollution. Overall, air pollution kills more people each year than 
smoking.  
 
The sources of air pollution vary across the world. In many places traffic emissions 
are now the major source of air pollution but other important sources include 
industry, coal-fired power plants, agriculture and households. People are also 
exposed to air pollution in their own homes through indoor burning of fossil fuels and 
biomass-based fuels such as wood for cooking, lighting and heating. Wildfires also 
dramatically worsen air pollution in broad areas.  
 
Across Europe, toxic air results in nearly 800,000 early deaths each year. In the UK, 
air pollution results in 28,000 to 36,000 premature deaths a year and over 60% of 
people in England are living in areas which exceed the World Health Organisation's 
legal limits for air pollution - with more than 40 towns and cities in the UK being at, or 
exceeding, these limits.  
 
In London alone, two million people are living with illegal toxic air - of which more 
than 400,000 are children - and 32 out of 33 boroughs exceed legal air quality limits. 
Air pollution in London has been estimated to cause the deaths of 24 people every 
single day. The UK’s Environment Audit Committee found that the cost of the health 
impacts of air pollution was likely to exceed estimates of £8 to 20 billion.  
 
For more information, see section on health threats from air pollution.  
 

How are we destroying our wildlife?  

Why should we care about the loss of our wildlife? 
 
Not only do our fellow species have as much a right to exist as we do, nature also 
supports human life here on Earth in a multitude of ways. Insects pollinate our crops, 
and a range of animals eat the pests that would otherwise destroy the crops on 
which we rely. Animals, microbes and fungi decompose and recycle dead matter, 
enriching our soils and recycling nutrients. Robust wild plant communities can 
prevent floods, stabilise soil and provide clean water and air. Coastal salt marshes 
and mangroves buffer us against storm surges and flooding from the sea (see 
section on loss of grasslands, mangroves, wetlands and peatlands).  
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Most human communities depend wholly or partly on wild food from the sea and a 
whopping 3 billion people across the globe rely on wild-caught and farmed seafood 
as a primary source of protein. In many parts of the world, people obtain wild food, 
medicines and fuel from natural ecosystems. And, as described earlier, trees and 
other plants are critical in capturing carbon and storing it in their bodies or in our 
soils.  
 
Forest elephants, like other large fruit eaters, play an important role in protecting us 
from climate change due to their role as 'forest gardeners’. By feeding off smaller 
shrubs, they ‘thin’ the forest, helping larger slow-growing plant species to survive. 
These large trees trap and store huge quantities of carbon dioxide from the 
atmosphere. Forest elephants have been shown to represent a carbon storage 
service of $43 billion.  
 
Decimation of plant and animal populations - and loss of species - is greatly 
compromising these and other benefits that we get from nature.  

 

Loss of species 
 
“Nature is declining globally at rates unprecedented in human history - and the rate 
of species extinction is accelerating, with grave impacts on people around the world 

now likely.” IPBES Report 2019 
 
Habitat destruction, climate change, overconsumption and pollution, are having a 
huge impact on the animals, plants and other species that we share our planet with. 
In fact, the Intergovernmental Platform on Biodiversity and Ecosystem Services 
(IPBES) warned that the current biodiversity crisis is on a par with the threat to 
humanity posed by climate change. 
 
According to Sir Robert Watson, Chair of the IPBES: “The health of ecosystems on 
which we and all other species depend is deteriorating more rapidly than ever. We 
are eroding the very foundations of our economies, livelihoods, food security, health 
and quality of life worldwide.”  
 
Indeed, a report warns that a “biological annihilation” of wildlife is eroding the 
foundations of economies, livelihoods, food security, health and quality of life 
worldwide. The authors of a review of the findings of the largest assessment of the 
state of nature, write: “Human actions are causing the fabric of life to unravel, posing 
serious risks for the quality of life of people. Only immediate transformation of global 
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business-as-usual economies and operations will sustain nature as we know it, and 
us, into the future.” 
 
The latest Living Planet Index estimates an average decline of 60% in the population 
size of thousands of vertebrate species around the world. (To be clear, this is not 
quite the same as saying that the total number of vertebrates has fallen by 60%.)  
 

  
 
Over the last century, 400 vertebrate species went extinct. The International Union 
for Conservation of Nature (IUCN) found that, of approximately 116,000 species 
assessed, more than a quarter were threatened with extinction, including 25% of 
mammals. The latest research shows that there are now 515 land vertebrate species 
on the brink of extinction - meaning that there are now fewer than 1,000 individuals 
left in the world - including the Sumatran rhino, the Espanola Giant Tortoise and 
several species of Harlequin frog.  
 

https://www.wwf.org.uk/sites/default/files/2018-10/LPR2018_Full%20Report.pdf
https://www.theatlantic.com/science/archive/2018/10/have-we-really-killed-60-percent-animals-1970/574549/
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In 2019, the IPBES Global Assessment used the information the IUCN had gathered 
on the proportions of known species found to be at risk, along with information on the 
number of species on Earth, to estimate that a staggering one million animal and 
plant species are now threatened with extinction due to human action, many within 
the next few decades.  
 
The study gave the main direct causes of biodiversity loss as habitat change, direct 
exploitation (e.g. fishing, hunting and logging), invasive alien species, pollution, and 
climate change. Some skeptics and commentators have attempted to discredit this 
“one million” figure. In response, Dr Andy Purvis, lead author of the Global 
Assessment and Life Sciences Research Leader at The Natural History Museum 
London, has written an article explaining exactly how it was calculated.  
 
For lots more information on the direct impacts of specifically climate change on our 
wildlife, see sections on impacts of heating on land-based animals and impacts of 
heating on ocean life.  
 
Follow the links to read about the catastrophic loss of wildlife we are expecting by 
2050 and by the end of the century. 
 

Loss of fish, whales and dolphins 
 
Across Europe, North Africa and Asia, since 1970 populations of great freshwater 
species, from catfish to stingrays, have plunged by a staggering 94%, mainly driven 
by alterations of the ecosystems in which they live. According to the UN Food and 
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Agriculture Organization, a third of commercial fish stocks are being harvested at 
biologically unsustainable levels and 90% are fully exploited. The population of 
Pacific bluefin tuna, one of the ocean’s most ecologically and economically valuable 
predators, has also plunged by 94% from historic levels due to rampant overfishing. 
Fishing doesn’t just harm fish. In 2008 it was estimated that a minimum of 300,000 
whales and dolphins were killed each year as a result of fisheries bycatch, a number 
which has likely doubled in the past 10 years, especially when deaths from shipping 
and habitat loss are also considered. Indeed, a new study has revealed that the 
fishing industry has seen a decline in the dolphin population in the Indian Ocean of 
almost 90%, related to the use of illegal ‘gillnets’ that are widely used by fishing 
companies across the world. 
 

 

Loss of insects  
  
“Insect decline should be of huge concern to all of us, for insects are at the heart of 

every food web, they pollinate the large majority of plant species, keep the soil 
healthy, recycle nutrients, control pests, and much more. Love them or loathe them, 

we humans cannot survive without insects.”  
Dave Goulson, Professor of Biology at The University of Sussex 

 
"If we were to wipe out insects alone - just that group alone - on this planet - which 

we are trying hard to do - the rest of life and humanity with it would mostly disappear 
from the land and from within a few months" 

E.O. Wilson, Entomologist, Harvard University Research Professor Emeritus 

http://www.fao.org/3/i9540en/I9540EN.pdf
http://www.fao.org/3/i9540en/I9540EN.pdf
https://wwf.panda.org/knowledge_hub/endangered_species/cetaceans/
https://wwf.panda.org/knowledge_hub/endangered_species/cetaceans/
https://www.jcu.edu.au/news/releases/2020/february/study-indicates-alarming-fall-in-dolphin-numbers
https://www.jcu.edu.au/news/releases/2020/february/study-indicates-alarming-fall-in-dolphin-numbers
https://www.jcu.edu.au/news/releases/2020/february/study-indicates-alarming-fall-in-dolphin-numbers
http://www.fao.org/3/i9540en/i9540en.pdf


62 

 
Insects pollinate many of our crops, help fertilise the soil they grow in and help 
control outbreaks of crop pests and other organisms that cause disease in people 
and livestock. Insects and other small invertebrates are also important in 
decomposing and recycling dead organic matter - including biological waste - and 
are critical parts of food webs in all ecosystems. 
 
Indeed, nearly 90% of the world’s flowering plants and at least 75% of global food 
crop types depend, at least to some extent, on pollinators. In fact, 70 of the 100 most 
important human food crops are pollinated by insects. While there are many 
important pollinating insects, such as bumblebees, beetles, hoverflies and butterflies, 
honeybees alone carry out a whopping 80% of crop pollination.  
  
However, several studies have suggested that the numbers of insects are declining 
dramatically. A 27-year long monitoring study across Germany revealed a dramatic 
76% decline in flying insect biomass between 1989 and 2013 (as shown in the figure 
below). Worryingly, the study took place inside nature reserves, which should be the 
best protected places.  
 
Left: Comparison of the mass of insects collected by monitoring traps in the 
Orbroicher Bruch nature reserve in northwest Germany in 1989 and 2013.  
Right: Samples of flying insects collected from identical traps at a site in 
Krefeld, Germany over a period of two weeks in August 1994 and August 2016 

  
 
Another study revealed "frightening" declines of insects and spiders in German 
grasslands and forests. Dutch scientists have found that butterfly numbers have 
fallen by an average of over 80% in the last 130 years. Hotter and more frequent 
extremes in temperatures having led to a “drastic decline” in numbers of bumblebees 
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across Europe and North America.  
 
Whilst some of these studies were somewhat restricted in terms of the species and 
locations they considered, casting some doubt on how broadly their conclusions 
could be applied, a global analysis shed more light on insect declines. This analysis 
suggested a more moderate, but still alarming decline in insect abundance on land 
by 9% per decade since the 1960s - amounting to around a 43% decline since then 
(but more in some places, less in others). This same study showed freshwater 
insects are increasing in abundance by about 11% per decade, probably as a result 
of attempts to clean up waters over the last few years. 
 
Insect numbers are decreasing so much that as many as 10% of insect species may 
now be threatened with extinction (not 40% as has often been wrongly quoted) due 
to a wide range of pressures including habitat loss, agro-chemical pollutants and 
climate change.  
 
Of the more than 800 species of wild bee across Europe (bumblebees, solitary bees 
and others), 7 are classified as critically endangered, a further 46 are endangered, 
24 are vulnerable and 101 are near threatened. Losing wild bee species would have 
an enormous impact on pollination around the world, wiping out plant species, some 
of which we rely on for our food.  
 
Ecosystems are like a giant game of Jenga: take a few pieces out from the bottom 
and the whole lot could come tumbling down. So it is essential that we now 
safeguard bees along with other insect pollinators.  
 
As American Entomologist Professor E.O. Wilson said, it is "the little things that 
compose the foundations of our ecosystems, the little things that I like to say, run the 
world." 
 

Loss of wildlife in the UK  
 
The State of Nature report found that the UK was “amongst the most nature-depleted 
countries in the world'', with 1 in 4 British mammals now at risk of extinction. It found 
that the average number of mammals has fallen by 26%, whilst 15% of species are 
under threat of extinction and 2% are already gone for good.The most recent report 
by the British Trust for Ornithology found that more than a quarter of British bird 
species are threatened, including the puffin, the nightingale, and curlew. Indeed, we 
are already seeing a catastrophic decline and impending local extinction of other 
much-loved residents of the English countryside such as cuckoos and sparrows. 

https://science.sciencemag.org/cgi/doi/10.1126/science.aax8591
https://www.sciencedirect.com/science/article/pii/S0006320719313497
https://www.sciencedirect.com/science/article/pii/S0006320719313497
https://science.sciencemag.org/content/368/6489/417
https://science.sciencemag.org/content/368/6489/417
https://www.ipbes.net/news/ipbes-global-assessment-summary-policymakers-pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.5153.
https://theconversation.com/bees-how-important-are-they-and-what-would-happen-if-they-went-extinct-121272
https://theconversation.com/bees-how-important-are-they-and-what-would-happen-if-they-went-extinct-121272
https://www.natureconservancy.ca/en/blog/archive/the-jenga-theory-of.html
https://www.nature.com/articles/nature20588
https://www.nature.com/articles/nature20588
https://www.rspb.org.uk/globalassets/downloads/documents/conservation-projects/state-of-nature/state-of-nature-uk-report-2016.pdf
https://www.rspb.org.uk/globalassets/downloads/documents/conservation-projects/state-of-nature/state-of-nature-uk-report-2016.pdf
https://www.bto.org/research-data-services/publications/state-uk-birds
https://www.bto.org/research-data-services/publications/state-uk-birds
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According to the Joint Nature Conservation Committee, a government advisory body, 
the UK is set to miss 14 out of 19 of its biodiversity targets for 2020. 
 
In Europe, the average population size of farmland bird species has fallen by 55% in 
just the past three decades.  
 
 

The Sixth Mass Extinction 
  

“This isn't just about losing wonders of nature. With the loss of even the smallest 
organisms, we destabilise and ultimately risk collapsing the world's ecosystems - the 

networks that support the whole of life on Earth.” 
Sir David Attenborough 

  
It’s not just how many species we are losing; it’s how fast we are losing them. 
Globally, species are going extinct at rates 100-1,000 times faster than the 
‘background rates’ typical of Earth’s past. The 400 vertebrate species that went 
extinct in the last century should have taken about 800 to 10,000 years to disappear 
naturally. Amphibians are now disappearing at a rate between 1,000 to 45,000 
thousand times faster than natural background rates. 
 
Several studies have suggested that things are so bad that we are now entering the 
Earth’s Sixth Mass Extinction event. Mass extinctions are defined as times when the 
Earth loses more than three-quarters of its species in a geologically short interval, as 
has happened only five times in the past 540 million years or so.  
 

https://jncc.gov.uk/our-work/uk-biodiversity-indicators/
https://www.ebcc.info/latest-update-of-european-wild-bird-indicators-confirms-continued-decline-of-farmland-birds/
https://science.sciencemag.org/content/344/6187/1246752
http://advances.sciencemag.org/content/1/5/e1400253
http://advances.sciencemag.org/content/1/5/e1400253
https://www.nature.com/articles/nature09678
https://www.pnas.org/content/114/30/E6089
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Part 4: Sick, thirsty, hungry and homeless… What 
knock-on effects are we already seeing? 

  

Impacts on human health 
  
“Climate change is a medical emergency, it thus demands an emergency response.”  
Professor Hugh Montgomery, director of the University College London Institute for 

Human Health and Performance 
 
In a 2018 report from one of the world’s leading medical journals, The Lancet,  
doctors, academics and policy experts from 27 organizations around the world, 
warned that “a rapidly changing climate has dire implications for every aspect of 
human life, exposing vulnerable populations to extremes of weather, altering patterns 
of infectious disease and compromising food security, safe drinking water and clean 
air.” It stated that the rising heat and wilder weather linked to global warming make 
climate change the biggest global health threat of the 21st century, with hundreds of 
millions more people already suffering over the last two decades. Indeed, 800 million 
people (11% percent of the world’s population) are currently vulnerable to climate 
change impacts such as droughts, floods, heat waves, extreme weather events and 
sea-level rise. The authors of The Lancet’s report called for fast action to curb 
climate change and prepare global health systems for growing challenges.  
 
It has been estimated that if all countries met the Paris Agreement to stay below 2°C 
heating, we could avoid 138,000 premature deaths a year across the entire 
European region of the World Health Organisation. Mental health threats are also on 
the rise, from children worried about their future in an overheating world to families 
stressed by disaster losses.  
 
It is estimated that the direct damage costs of climate change to health will be 
between USD 2-4 billion per year by 2030.  
 

Health threats from extreme weather  
 

https://www.ucl.ac.uk/news/2009/may/climate-change-biggest-global-health-threat-21st-century
https://www.ucl.ac.uk/news/2009/may/climate-change-biggest-global-health-threat-21st-century
https://www.iia.org.uk/resources/ethics-values-and-culture/climate-change-and-environmental-impact/?downloadPdf=true
https://www.iia.org.uk/resources/ethics-values-and-culture/climate-change-and-environmental-impact/?downloadPdf=true
https://www.iia.org.uk/resources/ethics-values-and-culture/climate-change-and-environmental-impact/?downloadPdf=true
https://www.iia.org.uk/resources/ethics-values-and-culture/climate-change-and-environmental-impact/?downloadPdf=true
https://link.springer.com/article/10.1007/s00103-019-02943-9
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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The authors of the Lancet Countdown Report said that climate change impacts - 
from heatwaves to worsening storms, floods and fires - were surging and threatened 
to overwhelm health systems.  
 
Heatwaves can cause heat stress and lead to premature deaths - see section on 
heatwaves for some facts and figures about the health impacts we are already 
seeing. In addition, extreme weather, such as storms and floods, not only cause 
injuries and loss of life directly but can also shut down hospitals, spur disease 
outbreaks and produce lingering mental health problems as people lose their homes 
and livelihoods. Wildfires also dramatically worsen air pollution in some areas (see 
section on health threats from air pollution). 
 
Extreme weather, along with soil degradation, is also impacting food production and 
water availability, leading to increased risks of health impacts through starvation, 
dehydration and malnutrition - for some facts and figures see sections on impacts on 
global food production and impacts on water availability. Indeed, global heating is not 
only already reducing crop yields, but is also shrinking the amount of nutrients in 
cereal crops, increasing the risk of malnutrition even for those who do manage to get 
enough to eat. 
  

Increased spread of diseases 
 
“Climate change is disrupting natural ecosystems in a way that is making life better 

for infectious diseases.”  
Andrew Dobson, department of Ecology and Evolutionary Biology, Princeton 

University 
 
Higher temperatures help the bacteria that cause deadly diarrhoea (and wound 
infections) to thrive, leading to increased spread of infectious diseases such as 
cholera. Since 1950, the Baltic region has seen a 24% increase in coastal areas 
suitable for cholera outbreaks. Indeed, the second most suitable year on record for 
the spread of the cholera bacteria was in 2018.  
 
In addition, hotter temperatures increase the frequency with which mosquitoes feed 
off humans, whilst increased rainfall creates more stagnant water sources for these 
deadly insects to breed in. Mosquitoes are considered to be one of the most 
dangerous species on the planet, due to their ability to spread many deadly diseases 
such as Zika virus, West Nile virus, chikungunya virus infections, dengue fever and 
malaria. Indeed, almost 700 million people contract a mosquito-borne illness every 
year resulting in more than one million deaths. A growing number of scientists are 
concerned that global warming could lead to an explosive growth of the 

https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-eu.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-eu.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.sciencedirect.com/science/article/pii/B9780128123652000032#bb0010
https://www.sciencedirect.com/science/article/pii/B9780128123652000032#bb0010
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mosquito-borne diseases worldwide - a problem that will be exacerbated by the fact 
that mosquitoes are becoming increasingly resistant to insecticides.  
 
Indeed, in recent years the rate of infection spread of malaria has increased 
dramatically and in sub-Saharan Africa’s highlands, zones where malaria-carrying 
mosquitoes can survive have expanded by 27%. The global incidence of the dengue 
fever has grown dramatically in recent decades, and it is now the most rapidly 
expanding infection around the world, with about half of the world's population now at 
risk. Nine of the ten most suitable years for the ability of mosquitoes to transmit this 
deadly disease have happened since 2000, with 2017 having the second highest 
level recorded since 1950.  
  
Rising temperatures are also creating conditions for tropical diseases - which already 
have devastating health impacts to people who live in the tropics - to spread to other 
parts of the world where they are not usually seen (see section on future impacts of 
global heating on human health). There is potential spread of the Asian tiger 
mosquito - carrier of dengue fever, chikungunya fever, Zika, encephalitis and canine 
heartworm - which has already been found at isolated spots in Southern England 
and threatens to become established. Cases of the Zika virus, which causes horrific 
birth defects, have recently occurred via local transmission in France - enabled by 
increased temperatures - and there are fears it could spread to the UK soon. A few 
years ago Italy had a number of cases of malaria in people who had not travelled 
abroad, whilst in recent years there have been a number of cases of 
mosquito-transmitted dengue fever in France and Spain. 
 
According to Professor James Logan, head of the department of disease control at 
London School of Hygiene and Tropical Medicine: “We are seeing mosquito 
populations move and change and that is likely to bring more malaria. There is 
evidence that this has already started to happen. It’s not just malaria but other 
vector-borne diseases, such as dengue, which is now in Europe and we are also 
seeing in the UK. Some places in the UK are warm enough in summer to sustain a 
potential malaria outbreak.” 
 
Hotter conditions may also be giving some disease-causing microbes greater 
resistance to antibiotics. 
 

The threat of new diseases   
 
It’s not just known diseases that might spread to new areas with increasing 
temperatures. Some scientists think that the Spanish flu virus or other unknown 

https://www.sciencedirect.com/science/article/pii/B9780128123652000032#bb0010
https://www.sciencedirect.com/science/article/pii/B9780128123652000032#bb0010
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-usa.pdf
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3708019/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3708019/
https://www.gov.uk/government/publications/mosquito-surveillance/mosquito-nationwide-surveillance
https://www.ecdc.europa.eu/en/news-events/epidemiological-update-second-case-locally-acquired-zika-virus-disease-hyeres-france
https://www.cell.com/trends/parasitology/pdf/S1471-4922(18)30002-3.pdf
https://www.cell.com/trends/parasitology/pdf/S1471-4922(18)30002-3.pdf
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-local-transmission-dengue-fever-france-and-spain
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-local-transmission-dengue-fever-france-and-spain
https://metro.co.uk/2020/04/23/malaria-soon-return-europe-climate-change-12584653/
http://www.bbc.com/earth/story/20170504-there-are-diseases-hidden-in-ice-and-they-are-waking-up
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pathogens might be buried in permafrost and as the climate changes they may be 
released. 
 
In addition, the number of animal diseases newly appearing in humans is increasing. 
Currently about 60% of human infectious diseases have an animal origin yet this 
number is going up, with 75% of new human diseases having jumped from animals 
to humans.  
 
The UN reported that the rising number of new diseases from wildlife is driven in part 
by degradation of natural habitats, exploitation of wildlife and climate change. For 
example, deforestation in Malaysia and Singapore caused fruit bats carrying Nipah 
virus to move from the forest to fruit plantations, where they came into close contact 
with pigs. Pigs then got the virus from the bats, and then passed it on to humans. 
Exploitation of wildlife brings humans into closer contact with animal diseases they 
may not have been exposed to before, whilst climate change increases the chance 
of transmission of animal diseases to humans because the microbes causing such 
diseases will thrive in a warmer, wetter, more disaster-prone world. Whilst the exact 
origins of COVID-19 are not yet certain, it has certainly spread from animals to 
humans.  
 
Speaking about COVID-19 in March 2020, former United Nations’ Climate Chief 
Christiana Figueres said we should expect more disease outbreaks “if we continue to 
deny, delude and delay on climate change”. 
 

Health threats from air pollution 
 
Air pollutants are produced through the uncontrolled burning of fossil fuels. Air 
pollution is already the world’s largest environmental cause of disease and 
premature death, being responsible for an estimated 7 million premature deaths 
each year with 4.8 million dying from outdoor pollution, and the remainder from 
household pollution. Overall, air pollution kills more people each year than smoking.    
 
Air pollution is further exacerbated by increased numbers of forest fires. California’s 
wildfires in 2018, spurred by drought, not only cost more than 80 lives but also 
polluted air as far east as Massachusetts. 
 
Exposure to air pollutants has been linked to a huge range of diseases, from lung 
cancer and respiratory infections to stroke, dementia and even diabetes. Indeed, 
pollution is the world’s largest environmental cause of human disease and premature 
death, either directly or increasing the risks of dying from a variety of diseases. 

http://www.bbc.com/earth/story/20170504-there-are-diseases-hidden-in-ice-and-they-are-waking-up
http://www.bbc.com/earth/story/20170504-there-are-diseases-hidden-in-ice-and-they-are-waking-up
https://www.unenvironment.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unenvironment.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unenvironment.org/news-and-stories/press-release/unite-human-animal-and-environmental-health-prevent-next-pandemic-un
https://www.unenvironment.org/news-and-stories/press-release/unite-human-animal-and-environmental-health-prevent-next-pandemic-un
https://en.wikipedia.org/wiki/Nipah_virus_infection
https://en.wikipedia.org/wiki/Nipah_virus_infection
https://www.channel4.com/news/expect-more-disease-outbreaks-if-we-continue-to-deny-delude-and-delay-on-climate-change-christiana-figueres
https://www.channel4.com/news/expect-more-disease-outbreaks-if-we-continue-to-deny-delude-and-delay-on-climate-change-christiana-figueres
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
https://www.sciencedaily.com/releases/2019/03/190312075933.htm
https://www.who.int/health-topics/air-pollution#tab=tab_1
https://www.who.int/health-topics/air-pollution#tab=tab_1
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.reuters.com/article/us-global-climatechange-health-idUSKCN1NX2ZX
https://www.researchgate.net/publication/311850350_A_joint_ERSATS_policy_statement_what_constitutes_an_adverse_health_effect_of_air_pollution_An_analytical_framework
https://www.researchgate.net/publication/311850350_A_joint_ERSATS_policy_statement_what_constitutes_an_adverse_health_effect_of_air_pollution_An_analytical_framework
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32345-0/fulltext
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About half of the early deaths from air pollution are related to heart disease and 
stroke. The next most common causes are lung cancer and pneumonia. For more 
information on the increasing numbers of deaths from air pollution, see section on air 
pollution.  
 
In the 15 countries that emit the most greenhouse gas emissions, the health impacts 
of air pollution are estimated to cost more than 4% of their GDP. 
 

Health threats from intensive agriculture 
 
Intensive agriculture is also a source of human diseases due humans coming into 
close contact with large numbers of highly-bred animals. Indeed, since the 1940s, 
intensive agriculture, such as factory farming, has been associated with the 
emergence of 25% of new human diseases.  
 
Certain pesticides used in intensive farming are also thought to cause harm to 
humans, for example, organophosphates have been linked to cardiovascular 
diseases and damage to the nervous system. In addition, the risk of the meat we eat 
containing bacteria that cause food poisoning (such as Campylobacter) is increased 
by intensive farming, as stressed animals become more susceptible to infection - a 
matter made worse by the fact that antibiotics given to livestock have led to antibiotic 
resistance in the bacteria. Such overuse of antibiotics in the farming industry - 
leading to resistance - is also severely limiting our ability to be able to use antibiotics 
to treat human diseases. 
 

Children and the elderly are especially vulnerable 
 
Children and the elderly are particularly vulnerable to the health impacts of climate 
change. Nick Watts, executive director of the 2019 Lancet Countdown Report, 
warned: “Children’s bodies and immune systems are still developing, leaving them 
more susceptible to disease and environmental pollutants. The damage done in 
early childhood lasts a lifetime. Without immediate action from all countries climate 
change will come to define the health of an entire generation.” As Stella Hartinger at 
The Lancet put it: “The path that the world chooses today will irreversibly mark our 
children’s futures. We must listen to the millions of young people who have led the 
wave of school strikes for urgent action.”  
 
Follow the links to read about how we are expecting to see more devastating 
impacts on human health by 2050 or by the end of the century.  

https://www.who.int/globalchange/commit/commit-to-ambitious-climate-action/en/
https://www.who.int/globalchange/commit/commit-to-ambitious-climate-action/en/
https://www.unenvironment.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unenvironment.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.unenvironment.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-animals-and
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4947579/#B2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4947579/#B2
https://doi.org/10.1073/pnas.1917168117
https://doi.org/10.1073/pnas.1917168117
https://www.frontiersin.org/articles/10.3389/fmicb.2019.01509/full
https://www.frontiersin.org/articles/10.3389/fmicb.2019.01509/full
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.theguardian.com/environment/2019/nov/13/climate-crisis-will-affect-lifelong-health-of-young-warn-doctors
https://www.theguardian.com/environment/2019/nov/13/climate-crisis-will-affect-lifelong-health-of-young-warn-doctors
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Impacts on global food production 
  

“It really becomes difficult to see at such levels of warming how we're going to 
maintain our agriculture such that the population of the world can actually feed itself.”  

Dr Peter Stott, Head of the Met Office Climate Monitoring and Attribution Team 
 
Soil degradation, rising temperatures, the spread of new pests and diseases, and 
increases in extreme weather events - such as heat waves, floods and droughts - 
are already having a huge impact on food production across the globe. Indeed, over 
124 million people across 51 countries and territories are already facing crisis levels 
of acute food insecurity or worse, requiring immediate emergency action. 
 
More than 95% of what we eat is dependent on the presence of healthy soil, yet a 
third of our soils are now classified as being moderately or highly degraded and we 
are currently losing soil 10-100 times faster than it can be regenerated (see section 
on soil degradation). Indeed, The Lancet reported that rising temperatures over the 
past 30 years have already led to a decline in the capability of many global cereal 
crops to deliver full yields. In fact, the crop-yield potential of all major crops tracked, 
in all regions of the world, have fallen as temperatures have risen. Over the past 30 
years, there have been declines in average global yield potential of maize (-4%), 
winter wheat (-6%), soybean (-3%) and rice (-4%). Many natural versions of our 
favourite foods such as chocolate, coffee and avocados are already threatened to 
the point of extinction. 
 
Rising temperatures are also shrinking nutrient levels in cereal crops, increasing the 
chances of malnutrition. In addition, the combination of hotter temperatures and 
increasingly globalised trade enables crop pests and diseases to spread to new 
parts of the world. For example, the Xylella bacterium, considered to be one of the 
most dangerous plant diseases worldwide, kills olive, almond, and citrus trees - as 
well as grapevines. Xylella was once restricted to the Americas, but it has now 
spread to Europe, the Middle East and Asia. Many of our staple foods, such as 
wheat, sorghum, potatoes and rice, are also under threat from emerging crop 
diseases. For example, a fungus called ‘wheat blast’ has recently emerged and 
spread in Brazil and the USA, and climate change is making places like Bangladesh 
more susceptible to this disease. Ocean warming has caused up to a 35% decline in 
North Atlantic fish yields. 
 
We live in a globally interconnected society, so a reduction in crop yields on one side 
of the globe is likely to have impacts on food prices on the other. When harvests fail, 

http://www.fao.org/state-of-food-security-nutrition/en/
http://www.fao.org/state-of-food-security-nutrition/en/
http://www.fao.org/3/i5199e/I5199E.pdf
http://www.fao.org/3/i5199e/I5199E.pdf
http://saveoursoils.com/userfiles/downloads/1368007451-Soil%20Erosion-David%20Pimentel.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)32596-6/fulltext
https://www.weforum.org/agenda/2018/02/12-of-your-favorite-foods-that-might-be-going-extinct-soon
https://www.weforum.org/agenda/2018/02/12-of-your-favorite-foods-that-might-be-going-extinct-soon
https://storage.googleapis.com/lancet-countdown/2019/10/2018-lancet-countdown-policy-brief-eu.pdf
https://www.pnas.org/content/117/17/9250
https://www.pnas.org/content/117/17/9250
https://doi.org/10.1038/s43016-020-0075-0
https://doi.org/10.1038/s43016-020-0075-0
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
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countries often ban their food exports, leading to a ‘domino effect’ that can cause 
price raises across the globe.  
 
Massive price hikes can lead to families struggling to put food on the table, which is 
what happened in Egypt and other Middle Eastern countries in 2010-2011 during the 
Arab Spring uprisings. These Middle Eastern countries were the world’s top grain 
importers and were therefore the most severely affected by a spike in grain prices 
related to a major drought in China, and also an export embargo in Russia following 
a record heatwave which destroyed 40% of the grain harvest there. This 2010 
Russian heatwave was made considerably more likely by climate change and 
contributed to a global wheat shortage, as well as a 90% increase in international 
grain prices. 
 
The climate change-linked heatwave that struck Europe in 2003 resulted in the worst 
crop decline in 100 years with plants growing 30% less in the heat. Livestock farmers 
were particularly affected in France - fodder was reduced by 60% and almost 4 
million broilers died due to the heat. In Spain the poultry flock was reduced by 
between 15% and 20%. The exceptional drought in California at the beginning of the 
last decade (the worst on record, its severity connected to global heating) led to 
billions of dollars in losses in the agricultural sector. The drought forced farmers to 
leave over one million acres of farmland fallow and many lakes and reservoirs hit 
historic lows forcing farmers to pay engineers to drill ever deeper wells and deplete 
aquifers, however this then leads to increasing soil salinity which further degrades 
the farmland adding to further future losses. 
 
In a more recent example, the Murray-Darling Basin, known as the breadbasket of 
Australia, has just experienced its worst two year drought on record, prompting 
Credit Suisse to warn investors that “whole swathes of what has been the food bowl 
of Australia is at risk”. Rice outputs slumped by 90% and grain harvests in New 
South Wales were 60% below their ten year average. Many dairy farms went out of 
business entirely with a third closing in just 6 years. Abstraction of water from rivers 
for irrigation exacerbated the low water levels and led to over one million fish dying in 
mass kills. According to a report by the Interim Inspector General of the 
Murray-Darling Basin Water Resource: “The past two decades or so have seen a 
marked change in the volume of water available in the system. Analysis shows that 
the median annual inflow over the past 20 years is approximately half that of the 
preceding century. More significantly, the frequency of drier years is also much 
greater”. Another report by the Australian Bureau for agriculture found that this 
change in climate has led cropping farmers to see their annual farm profits fall by 
35%.   
  
Another dramatic impact of climate change on food availability is demonstrated by 

https://www.americanprogress.org/issues/security/reports/2013/02/28/54579/the-arab-spring-and-climate-change/
https://www.americanprogress.org/issues/security/reports/2013/02/28/54579/the-arab-spring-and-climate-change/
https://www.bbc.co.uk/news/business-10977955
https://www.pnas.org/content/108/44/17905
https://www-cdn.oxfam.org/s3fs-public/file_attachments/rr-impact-russias-grain-export-ban-280611-en_3.pdf
https://www.nature.com/articles/nclimate2468?message-global
https://www.nature.com/articles/nature03972
https://www.tandfonline.com/doi/abs/10.1080/10643380802238137
https://www.tandfonline.com/doi/abs/10.1080/10643380802238137
https://www.tandfonline.com/doi/abs/10.1080/10643380802238137
https://www.pnas.org/content/114/19/4881
https://www.wsj.com/articles/drought-will-cost-california-2-2-billion-in-losses-costs-this-year-1405452120
https://caclimatehub.ucdavis.edu/wp-content/uploads/sites/320/2016/03/factsheet3_crops.pdf
https://www.theatlantic.com/photo/2014/09/dramatic-photos-of-californias-historic-drought/100804/
https://iopscience.iop.org/article/10.1088/1748-9326/aa848e/pdf
https://watersource.awa.asn.au/environment/natural-environment/murray-darling-basin-drought-most-severe-on-record/
https://www.afr.com/companies/agriculture/climate-change-putting-australia-s-food-bowl-at-risk-credit-suisse-20200127-p53v14
https://www.afr.com/companies/agriculture/climate-change-putting-australia-s-food-bowl-at-risk-credit-suisse-20200127-p53v14
https://www.thehindubusinessline.com/economy/agri-business/drought-forces-australia-to-import-rice-or-risk-empty-shelves/article32018669.ece
https://www.smh.com.au/national/on-their-knees-drought-and-nuts-blamed-for-decimating-food-sector-20191024-p53441.html
https://theconversation.com/we-wrote-the-report-for-the-minister-on-fish-deaths-in-the-lower-darling-heres-why-it-could-happen-again-115063
https://www.igmdb.gov.au/sites/default/files/documents/iig_final_report.pdf
https://www.agriculture.gov.au/sites/default/files/documents/EffectsOfDroughtAndClimateVariabilityOnAustralianFarms_v1.0.0.pdf
https://www.agriculture.gov.au/sites/default/files/documents/EffectsOfDroughtAndClimateVariabilityOnAustralianFarms_v1.0.0.pdf
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the recent plagues of locusts that wreaked havoc across the Horn of Africa and the 
Middle East and into East Asia, destroying hundreds of kilometers of crops. The UN 
warned that “25 million people in the East Africa region will face acute food insecurity 
in the latter half of the year.” It was the largest such outbreak in at least 70 years, 
and it followed a prolonged period of exceptional rainfall: from October to mid 
November 2019, the region saw 300% of its average rainfall. This is connected to 
the Indian Dipole being in a ‘positive phase’, which, according to a new paper, is 
becoming more frequent as the climate warms. This led researchers at the Food and 
Agriculture Organisation of the United Nations (FAO) to warn that “if this trend of 
increased frequency of cyclones in [the] Indian Ocean continues, then certainly, 
that’s going to translate to an increase in locust swarms in the Horn of Africa”. 
 
Even in the UK heavy rainfall and floods in the north of England in 2019 caused 
widespread damage to winter vegetables such as potatoes, cauliflowers and 
cabbages. Some wholesalers have said that the supply of some domestically grown 
vegetables, such as Savoy cabbage, are already tightening, whilst the price for 
potatoes in the UK was already about 8% higher in the first week of November 2019 
than in the previous month, and conditions for growers remained difficult in the early 
part of 2020. In August 2020, the National Farmers’ Union announced that the UK 
was facing the worst wheat harvest since the 1980s due to consecutive seasons of 
extreme weather - with yields likely to be down by up to 40%. As a result, some 
millers have already increased the price of flour by 10%. 
 
Follow the links to read about how we are expecting to see further reductions in food 
supplies by 2050 or by the end of the century.  
 

Impacts on water availability 

 

 “Global freshwater security - and therefore global food security - is at far greater risk 
than we ever imagined.” 

Professor Jay Famiglietti, senior water scientist at NASA’s jet propulsion laboratory 
 

According to the United Nations World Water Development Report in 2018, an 
estimated 3.6 billion people (nearly half the global population) already live in areas 
that are potentially water-scarce at least one month per year. This situation is being 
exacerbated by hotter, drier conditions and more frequent and more extreme 
droughts. 
  

http://www.fao.org/news/story/en/item/1258877/icode/
https://news.un.org/en/story/2020/05/1063672
https://news.un.org/en/story/2020/05/1063672
https://weather.com/news/news/2020-01-22-east-africa-locust-swarms-rain-weather
https://www.nature.com/articles/s41586-020-2084-4
https://eos.org/articles/record-locust-swarms-hint-at-whats-to-come-with-climate-change
https://eos.org/articles/record-locust-swarms-hint-at-whats-to-come-with-climate-change
https://eos.org/articles/record-locust-swarms-hint-at-whats-to-come-with-climate-change
https://www.theguardian.com/business/2019/nov/15/food-prices-set-to-rise-in-uk-as-floods-ruin-crops
https://www.theguardian.com/business/2019/nov/15/food-prices-set-to-rise-in-uk-as-floods-ruin-crops
https://www.theguardian.com/business/2019/nov/15/food-prices-set-to-rise-in-uk-as-floods-ruin-crops
https://www.bbc.co.uk/news/science-environment-53921121
https://www.bbc.co.uk/news/science-environment-53921121
https://www.pewtrusts.org/en/research-and-analysis/articles/2019/04/02/what-is-the-future-of-water
https://www.unwater.org/publications/world-water-development-report-2018/
https://www.unwater.org/publications/world-water-development-report-2018/
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In 2017 a drought in East Africa, made up to twice as likely by climate change, 
displaced around 800,000 people in Somalia. In 2018 an intense drought in Cape 
Town, made three times more likely by climate change, led to severe water 
restrictions being put in place and the city came to within days of turning off its water 
supply, a day that is known as Day Zero (the day when a city's taps dry out and 
people have to stand in line to collect a daily quota of water). Climate scientists have 
calculated that climate change has already made a drought this severe go from a 
‘once every 300 years’ event to being a ‘once every 100 years’ event. At 2°C of 
heating, a drought of this severity will happen roughly ’once every 33 years’. In 2019, 
after a harsh drought followed by a searing heatwave, Chennai in India was left 
nearly out of water as its reservoirs ran dry. For some more examples of how 
extreme weather events linked to climate change have already impacted fresh water 
supplies see section on impacts on global food production. 
 
Water availability is also impacted by the melting of mountain glaciers. Today, around 
1.9 billion people live in catchment areas downstream of glaciated mountain ranges 
and depend on glaciers for clean water. Yet these glaciers are rapidly melting. See 
section on melting ice and rising seas.  
 
Pollution also has large impacts on availability of clean water. In fact, poor water 
quality due to poor sanitation and poor nutrient management is one of the most 
widespread problems affecting water supplies. In the United States alone, the annual 
cost of damage caused by contamination of water by nutrients is approximately 
US$2.2 billion. 
 
Follow the links to read about how increased water shortages are predicted to be 
impacting our world by 2050 or by the end of the century.  
 

Mass displacement and threats to safety, human rights and our 
global economy  
 

“Climate crisis is the greatest ever threat to human rights. The economies of all 
nations, the institutional, political, social and cultural fabric of every state, and the 

rights of all your people, and future generations, will be impacted.”  
Michelle Bachelet, United Nations Rights Chief 

 
 
In the first six months of 2019, extreme weather events displaced a record seven 
million people from their homes. 
 

https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.worldweatherattribution.org/the-role-of-climate-change-in-the-2015-2017-drought-in-the-western-cape-of-south-africa/
https://www.worldweatherattribution.org/the-role-of-climate-change-in-the-2015-2017-drought-in-the-western-cape-of-south-africa/
https://www.worldweatherattribution.org/the-role-of-climate-change-in-the-2015-2017-drought-in-the-western-cape-of-south-africa/
https://iopscience.iop.org/article/10.1088/1748-9326/aae9f9/pdf
https://www.bbc.co.uk/news/world-asia-india-48672330
https://www.bbc.co.uk/news/world-asia-india-48672330
https://www.un.org/sustainabledevelopment/water-and-sanitation/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
http://www.unesco.org/new/en/natural-sciences/environment/water/wwap/
https://www.internal-displacement.org/media-centres/millions-of-people-forced-from-their-homes-due-to-conflict-and-disasters-in-first
https://www.internal-displacement.org/media-centres/millions-of-people-forced-from-their-homes-due-to-conflict-and-disasters-in-first
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The latest Ministry of Defence Global Strategic Trends report identified climate 
change and resource use as among the highest risks to global defence and security 
- with a potential impact (and certainty of occuring) far higher than weapons of mass 
destruction.  
 
It has been argued climate change has already led to a rise in global inequality. 
 
Extreme weather events (made more likely by climate change) already cause huge 
financial losses and threaten to make our world “systemically uninsurable” - for more 
information see section on extreme weather. 
 
According to the World Economic Forum’s (WEF) 2020 Global Risk Report, climate 
action failure, biodiversity loss and extreme weather were considered the biggest 
threats to the global economy. The report also stated: "Climate related issues 
dominated all of the top-five long-term risks in terms of likelihood”. A separate study 
found that when over 200 global change scientists were asked about their perception 
of the same risks they assessed likelihood of the risks as even greater then the WEF 
report. 
 
 
 
 
 
 
 
 
 
 
Average survey responses from experts on the likelihood and impact of particular 
global risks, on a scale from 1 to 5. Environmental risks are shown in green 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/771309/Global_Strategic_Trends_-_The_Future_Starts_Today.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/771309/Global_Strategic_Trends_-_The_Future_Starts_Today.pdf
https://www.pnas.org/content/116/20/9808
https://www.weforum.org/reports/the-global-risks-report-2020
https://www.weforum.org/reports/the-global-risks-report-2020
https://www.weforum.org/reports/the-global-risks-report-2020
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001498
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020EF001498
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The McKinsey Global Institute Climate Risk and Response Report 2020 warned: 
“Greater awareness of climate risk could make long-duration borrowing more 
expensive or unavailable, impact insurance cost and availability, and reduce terminal 
values. This could trigger capital reallocation and asset repricing. This recognition 
could happen quickly, with the possibility of cascading consequences.” 
 
On Channel 4 News in July 2019, Mark Carney, Former Governor of the Bank of 
England, said that efforts to reverse global warming will lead to “major changes” in 
the UK economy. Companies that fail to respond to climate change “will go bankrupt 
without question.” Carney has also warned that “Once climate change becomes a 
defining issue for financial stability, it may already be too late.”  
 
Follow the links to read about how mass displacement, poverty and financial 
instability and social instability and conflict are expected to be impacting our world by 
2050 or by the end of the century.  

 

http://www3.weforum.org/docs/WEF_Global_Risk_Report_2020.pdf
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.independent.co.uk/news/uk/politics/climate-change-companies-bankrupt-mark-carney-impact-a9030231.html
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Part 5: Too hot to handle… Where are we 
heading? 

 
 “We basically have three choices: mitigation, adaptation and suffering. We’re going 
to do some of each. The question is what the mix is going to be. The more mitigation 

[(reduction of emissions)] we do, the less adaptation will be required and the less 
suffering there will be.”  

Professor John Holdren, former President of the American Association for the 
Advancement of Science 

 

How hot is too hot? The promises of the Paris Agreement 
 

In an attempt to limit the dangers of climate change, in 2016 the United Nations 
Framework Convention on Climate Change drew up the Paris Agreement. It came 
after 25 long years of fractured climate negotiations and was based on the very 
latest scientific research that showed that the previous target - to limit global heating 
to 2°C above pre-industrial levels - was not “safe”. The purpose of the Paris 
Agreement was therefore to commit the signing countries to “holding the increase in 
the global average temperature to well below 2°C above pre-industrial levels and 
pursuing efforts to limit the temperature increase to 1.5°C above pre-industrial levels, 
recognizing that this would significantly reduce the risks and impacts of climate 
change”. To date, a total of 189 countries have given their formal consent to the 
agreement, as well as the European Union. 
 
Whilst committing to keeping heating “well below 2°C” was certainly a monumental 
step forwards, it is important to realise that we should be aiming much much lower 
than that. Indeed, we are already seeing enormous impacts of climate change at just 
1°C of heating (see section on what’s already happening to our planet as a result of 
warming and why). The risks increase with every fraction of a degree. Even if we 
manage to limit heating to 1.5°C this still comes with huge risks. In particular, this 
amount of heating will be absolutely devastating to some parts of the global south. 
However, given the appalling lack of adequate action to date, limiting global heating 
to 1.5°C is really the very most we can hope for right now.  
 

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://www.un.org/sustainabledevelopment/climate-negotiations-timeline/
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://www.wri.org/blog/2018/10/half-degree-and-world-apart-difference-climate-impacts-between-15-c-and-2-c-warming
https://science.sciencemag.org/content/365/6459/eaaw6974.full
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Yet it is now 2020 and in the five years since the Paris Agreement was signed we 
have seen precious little action at the scale required to keep to the 2°C limit, let 
alone the 1.5°C one. And we do not have long left to act. 
 

How hot is it likely to get and when? 
 
“Should we continue as a planet to increase greenhouse gases as we have done for 

the past two years and as we have done for the past 150 years, we would way 
exceed the 2°C maximum temperature rise and certainly the 1.5°C. What that means 
is that future generations will have to live in a world that is so unstable that it will be 

very difficult for them to have any predictability about their life whatsoever.”  
Christiana Figueres, former United Nations’ Climate Chief, February 2019 

 
One of the ways that scientists predict how much the Earth will heat up in the future 
is by using climate models. Climate models are massive computer programs which 
take the best physical understanding and observations of the real world and use 
them to simulate how the world's atmosphere, oceans and ice sheets will change in 
response to different levels of greenhouse gases in the atmosphere. One of the key 
roles of the Intergovernmental Panel on Climate Change (IPCC) is to combine the 
results from all the different climate models and then use them to make estimates of 
how the Earth’s temperature and climate will change in the future. 
 
At our current rate of warming, even with all the government policies and pledges in 
place, the IPCC warns that we will pass 1.5°C of heating some time between 2030 
and 2052, probably around 2040. This means that we’ll be sailing past 2°C of 
heating - the amount of heating the 189 countries who signed the Paris Agreement 
committed to staying “well below” - by around 2060.  
 
However, it is likely that global heating will actually occur even faster than this. In a 
recent piece in Nature, it was argued that our current emissions pathway makes it 
most probable that we will hit 1.5°C heating by 2030 and 2°C heating by 2045.  
 
In the absolute worst case scenario, if emissions keep increasing and it turns out that 
the Earth’s climate is even more sensitive to changes in greenhouse gas levels that 
was previously thought, we could be heading over 2°C heating even sooner, perhaps 
even as early as 2035.  

https://japanclimate.org/english/news-topics/the-speech-of-ms-christiana-figueres_en/
https://www.climate.gov/maps-data/primer/climate-models
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.nature.com/articles/d41586-018-07586-5
https://www.climate-lab-book.ac.uk/2014/when-will-we-reach-2c/
https://www.climate-lab-book.ac.uk/2014/when-will-we-reach-2c/
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The impacts of a 2°C world would be devastating - see section on what our world will 
look like by 2050 if we don’t take radical action now. But, if we keep emitting 
greenhouse gases, heating won’t stop there. It will only cease when we succeed in 
stopping all carbon emissions.  
 
Even taking into account all climate policies that were already in place in December 
2019, by the end of the century we are likely to be heading towards an average 
global heating of 3°C. Given that we can’t predict the climate perfectly and that 
countries might backtrack on their promises, there remains a significant chance of us 
going over 4°C heating. A 3°C hotter world would be an absolutely catastrophic 
outcome. A 4°C hotter world would be even more so. (See section on what our world 
will look like by the end of the century.) 
 
But what about all the promises that governments have made? The thing is, even if 
governments don’t just stick to their current policies, but also honour all the 
additional pledges and targets they have made (a situation that has proven time and 
again not to happen), we are still heading towards around 2.6°C of heating by the 
end of the century - with a one in three chance of going over 3°C. That’s far higher 
than the promise made under the Paris Agreement to keep heating to “well below 
2°C”. 
 
The bottom line is that the Paris Agreement will only be met if countries across the 
world rapidly reduce greenhouse gas emissions to zero, starting NOW. Yet this is 
NOT what is happening. See section on what global governments are ‘supposed’ to 
be doing to address the crisis. 
 

https://www.nature.com/articles/d41586-018-07586-5?sf203760975=1
https://climateactiontracker.org/global/temperatures/
https://climateactiontracker.org/global/temperatures/
https://climateactiontracker.org/global/temperatures/
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.pkssdldd06rf
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.pkssdldd06rf
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The diagram below shows the future possible scenarios of global carbon dioxide 
emissions, along with what temperature the world will heat to by the end of the 
century if we follow each of these ‘emissions pathways’. However, it is important to 
be aware that the range of possible heating is actually wider than shown here. 
Crucially, this means that even with all the government’s current pledges in place we 
could be seeing over 4°C of heating by the end of the century. The diagram clearly 
shows that if we want to limit heating to 1.5°C we need to rapidly reduce emissions 
NOW. 
 

 
 
Recently, the results of some new climate models caused great alarm because they 
indicated that we could be headed for even higher temperatures than earlier models 
had predicted. However, further studies showed that almost all of the additional 
heating predicted by the new models was due to cloud feedback loops, and such 
feedback loops are notoriously difficult to model (see section on cloud feedback 
loops). Indeed, whilst the new climate models did appear to be better than previous 
models at simulating cloud feedback loops in some respects, they were worse in 
others. Thankfully, more recent work has now shown that the hottest, worst-case 
scenario predictions of these new models are, in fact, unrealistic and that the models 
overestimate recent warming trends. Sadly though, the cooler, best case scenario 
predictions of these new models have now been ruled out too.  
 
What remains clear is that we are most certainly headed for very dangerous levels of 
warming unless we urgently stop greenhouse gas emissions NOW. 

 

https://climateactiontracker.org/global/cat-thermometer/
https://portlandpress.com/emergtoplifesci/article/3/2/245/219715/Climate-change-essential-knowledge-for-developing
https://www.bloomberg.com/news/features/2020-02-03/climate-models-are-running-red-hot-and-scientists-don-t-know-why
https://www.carbonbrief.org/cmip6-the-next-generation-of-climate-models-explained
https://www.yaleclimateconnections.org/2020/07/some-new-climate-models-are-projecting-extreme-warming-are-they-correct/
https://www.yaleclimateconnections.org/2020/07/some-new-climate-models-are-projecting-extreme-warming-are-they-correct/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019GL085782
https://www.nature.com/articles/s41558-020-0764-6
https://www.nature.com/articles/s41558-020-0764-6
https://advances.sciencemag.org/content/6/12/eaaz9549.full
https://theconversation.com/the-climate-wont-warm-as-much-as-we-feared-but-it-will-warm-more-than-we-hoped-143175
https://theconversation.com/the-climate-wont-warm-as-much-as-we-feared-but-it-will-warm-more-than-we-hoped-143175
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The additional risks of feedback loops 
 

Our Earth’s climate system is a complex web of interconnected systems that are not 
yet fully understood. As the atmosphere and oceans heat up, these different systems 
interact with each other, risking setting off “feedback loops”.  
 
There are two types of feedback loops. Negative feedback loops occur when the 
Earth responds to warmer temperatures in ways that suppress the initial warming, 
bringing temperatures back down - thus stabilising the climate. In contrast, positive 
feedback loops occur when the Earth responds to warmer temperatures in ways that 
amplify the initial warming. In other words, warming leads to more warming, which 
leads to even more warming. Crucially, these kinds of feedback loops destabilise the 
climate and are therefore a major cause for concern. However, it should be noted 
that, in most cases, positive feedback loops do not lead to a “runaway” scenario - 
where the climate just keeps on heating up more and more - because on each cycle 
of the loop the feedback process causes less warming.  
 
Throughout most of Earth’s history, negative feedback loops have tended to 
dominate, ensuring that the climate stays within a range of temperatures suitable for 
life. However, in our prehistoric past there have been times when positive feedback 
loops have taken over, amplifying large changes in the world’s climate such as the 
transitions from warm periods into ice ages.  
 
Today we are playing a dangerous experiment with the climate, adding greenhouse 
gases into the atmosphere at unprecedented rates. As the atmosphere and oceans 
heat up, positive feedback loops could kick in at any time, sending warming shooting 
up even faster than it already is. 
 
Today’s improved climate models incorporate many such feedback loops. It is 
therefore not correct to say that climate models do not take into account feedback 
loops. However, no climate model is perfect and there is always the risk of missing 
something important - which is why climate scientists also take detailed 
measurements of the planet and study past climates to provide real-world checks.  
 
What this means is that it is virtually impossible to predict exactly how much heating 
we will see in response to different future carbon dioxide ‘emissions pathways’ (see 
graph in section on how hot it is likely to get and when). This leaves us with a big risk 
that, even if we do manage to reduce carbon dioxide emissions enough to - in theory 
- prevent really dangerous warming, the Earth’s atmosphere could end up heating up 
far more than most models predicted, due to feedback loops being more powerful 

https://climate.nasa.gov/nasa_science/science/
http://www.realclimate.org/index.php/archives/2010/09/introduction-to-feedbacks/
https://skepticalscience.com/positive-feedback-runaway-warming.htm
http://www.geo.utexas.edu/courses/387H/Lectures/chap2.pdf
http://www.geo.utexas.edu/courses/387H/Lectures/chap2.pdf
https://www.pnas.org/content/114/50/13114
https://www.pnas.org/content/114/50/13114
https://www.ted.com/talks/gavin_schmidt_the_emergent_patterns_of_climate_change
https://www.ted.com/talks/gavin_schmidt_the_emergent_patterns_of_climate_change
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than expected. This is why, if we want the best possible chance of keeping to the 
Paris Agreement and preventing catastrophic damage to our planet, it is even more 
crucial that we reduce carbon dioxide emissions as fast as possible.  
 
Below are a few examples of feedback loops: 
 

Water vapour and clouds 
 
As temperatures go up, more water evaporates into the air. Water vapour is itself a 
greenhouse gas, meaning as more water evaporates the greenhouse effect gets 
stronger, causing more warming - a classic example of a positive feedback loop. The 
‘water vapour feedback loop’ is one of the most powerful feedback loops, almost 
doubling the heating effect of increased carbon dioxide levels by themselves. 
 
In addition, as the atmosphere gets more moist we also get more clouds. Not only 
does this increase the amount of rainfall, leading to bigger storms and dangerous 
flooding, clouds themselves also feedback on the climate. They do this in two 
opposing ways: clouds can cool the Earth by reflecting sunlight away from it, and 
they can warm it by trapping heat and stopping it from escaping out to space. This is 
why a cloudy day is cooler than a sunny day (more sunlight is reflected away), but an 
overcast night is warmer than a clear night (more heat is trapped). Hence clouds can 
result in both positive and negative feedback loops, at the same time. Which of these 
processes dominates depends not only on the total amount of cloud cover, but also 
on the types of cloud present and where and when they form. This makes cloud 
feedbacks notoriously difficult to model.  
 

The ice-albedo effect 
 
Due to its bright white colour (or high albedo), sea ice in the Arctic reflects most of 
the light and heat from the Sun back out to space. However, as the atmosphere 
warms, sea ice melts. If enough ice melts, the light-coloured reflective surface of the 
ice eventually disappears, exposing the darker surface of the ocean. This darker 
surface then absorbs the Sun’s rays rather than reflecting them, which makes the 
ocean heat up - a bit like how wearing a black shirt on a hot day makes you feel 
warmer than wearing a white one. As a result of increasing ocean temperatures, 
more sea ice melts, which in turn leads to the exposure of more dark water surface, 
which absorbs more heat, which melts more ice, and so on and so on. 
 
 The ice-albedo positive feedback loop 

https://www.yaleclimateconnections.org/2008/02/common-climate-misconceptions-the-water-vapor-feedback-2/
https://www.yaleclimateconnections.org/2008/02/common-climate-misconceptions-the-water-vapor-feedback-2/
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter07_FINAL-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter07_FINAL-1.pdf
https://science.jrank.org/pages/179/Albedo.html
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This ice-albedo positive feedback loop is a key reason why the Arctic is warming 
faster than anywhere else (known as Arctic amplification). Indeed, Arctic 
amplification has been linked to the drastic reduction in Arctic sea ice. To make 
matters worse, some climate scientists are now concerned that the amplification of 
warming in the Arctic is disrupting the Northern Hemisphere jet-stream, causing 
more extreme weather in the mid-latitudes - areas such as northern Germany, 
Poland, southern parts of the United Kingdom and the mid United States.  
 

Melting permafrost 
 
Permafrost is a type of soil that has been permanently frozen for many thousands of 
years. Globally it covers a whopping 15 million square kilometers, about a quarter of 
the Northern Hemisphere, mostly in Canada, Russia and Alaska. Permafrost is a 
huge store of carbon. Frozen Arctic soil, for example, holds an estimated 1,460 to 
1,600 billion tons of trapped carbon - that’s almost twice as much carbon as is 
currently in the atmosphere. As permafrost melts, bacteria in the soil release vast 
quantities of this carbon back into the atmosphere in the form of methane or carbon 
dioxide. Methane is a powerful greenhouse gas with a warming effect many times 
that of carbon dioxide over short time scales. This causes more warming, which 
melts more permafrost, and so on.  
 
Although the latest studies suggest that there is as yet “no evidence to date for 
increasing methane release from the Arctic” and only 5-15% of the trapped carbon is 
expected to be released this century - much less than could be emitted from fossil 
fuels - unprecedented heating in the Arctic is causing soils that have been 
permanently frozen for thousands of years to melt at faster and faster rates. If the 
permafrost melt rate keeps accelerating, the methane released would have terrible 
impacts on the climate. Even at slower rates of melting, the longer-term impact of the 
carbon dioxide released from melting permafrost is a serious cause for concern. If 

https://climatetippingpoints.info/2016/10/21/arctic-sea-ice-and-positive-feedback-loops/
https://www.nature.com/articles/s41467-018-07954-9
https://www.nature.com/articles/s41467-018-07954-9
https://www.nature.com/articles/s41598-017-08467-z
https://advances.sciencemag.org/content/4/10/eaat3272
https://royalsocietypublishing.org/doi/full/10.1098/rsta.2014.0170
https://science.sciencemag.org/content/340/6129/183.full
https://science.sciencemag.org/content/340/6129/183.full
https://epic.awi.de/id/eprint/36677/1/bg-11-6573-2014.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/ab9ed2
https://iopscience.iop.org/article/10.1088/1748-9326/ab9ed2
https://www.nature.com/articles/nature14338
https://www.nature.com/articles/nature14338
https://www.nature.com/articles/d41586-019-01313-4
https://www.nature.com/articles/nature14338
https://www.nature.com/articles/nature14338
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we can limit global heating to 1.5°C (as opposed to 2°C) we would prevent the 
thawing of approximately 2 million square kilometers of permafrost.  
 

Wetland methane production 
 
When plants at the bottom of rivers and lakes die, bacteria break them down, 
releasing methane. Warmer temperatures lead to the growth of more aquatic plants, 
leading to more methane production. This in turn causes more warming, leading to 
more plant growth, and so on. This effect is exacerbated by the loss of trees 
surrounding the lakes as a result of warming temperatures, as the debris from these 
trees would usually reduce methane production in the lake. 
 
Wetlands are responsible for about half of all natural methane emissions - this is 
more than the methane emissions from oil and gas, almost as much as the methane 
emissions from cow burps and many times more than the emissions from melting 
permafrosts.  
 
Methane levels in the atmosphere stopped rising in the early 2000s for the first time 
in hundreds of years, but then started increasing again after 2007 and then began 
accelerating rapidly in 2014. It is still a matter of debate exactly what is the cause of 
this recent rise, but an increase in methane emissions from tropical wetlands is one 
of the strongest contenders. 
 

Drying soils and mega-heatwaves 
 
Soils contain huge amounts of stored carbon. Warmer temperatures cause soils to 
dry out and release their carbon back into the air. This results in more warming, 
leading to even more soil drying and more carbon being released, and so on. Soils in 
the tropics store one third of all the carbon on land, and recent experiments show 
they are more vulnerable to heating than previously thought.  
 
In addition, dry soils can't absorb as much heat as moist soils. So as the atmosphere 
warms and soils dry out, more heat is radiated back into the atmosphere, leading to 
more drying resulting in even more heating. It is this kind of positive feedback loop 
that can trigger ‘mega-heatwave’ events.  

Carbon cycle feedbacks 
 

https://www.nature.com/articles/nclimate3262
https://www.nature.com/articles/nclimate3262
https://www.nature.com/articles/s41467-018-04236-2
https://essd.copernicus.org/preprints/essd-2019-128/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GB006009
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GB006009
https://agupubs.onlinelibrary.wiley.com/doi/epdf/10.1002/2016GB005406
https://www.nature.com/articles/s41586-020-2566-4
https://www.nature.com/articles/ngeo2141
https://www.nature.com/articles/ngeo2141
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Trees and other plants absorb carbon from the air through photosynthesis and store 
it in wood and in the soil. Carbon dioxide is also removed from the air by the oceans. 
Collectively, these stabilising “carbon cycle feedbacks” absorb around 50% of the 
total human-caused carbon emissions, shielding us from the full effect our emissions 
would otherwise have had. However, it is possible that in the future something could 
happen to disrupt these processes, in which case we may find that our emissions 
start to cause even more warming than had previously been thought. 
 
For example, warmer temperatures can lead to dryer forests and dryer soils, and this 
leads to more wildfires. These wildfires release carbon dioxide back into the 
atmosphere, which leads to more heating - which in turn causes more drying and 
more fires.  
 
In addition, whilst plants tend to grow faster at higher levels of carbon dioxide (due to 
faster rates of photosynthesis), above certain temperatures further increases in 
photosynthesis can become impossible due to increasing heat stress. As a result, in 
hotter conditions some plants can simply stop growing - a phenomenon that can be 
easily observed in a vegetable garden, when, during the hottest period of summer, 
plant growth temporarily stops. And of course, when plants stop growing, they stop 
absorbing carbon dioxide. Recent research shows that some tropical forests could 
have already peaked in their absorption of carbon in the 1990s.  
 
The bottom line is that if there is a reduction in the amount of carbon dioxide our 
trees, plants and soils absorb on a global scale, our carbon emissions budgets 
shrink accordingly, meaning that we would have to reduce emissions even faster 
than we currently need to, if we want to stay below 1.5°C heating. 
 

How tipping points might make things even worse… 
 

“Tipping points are so dangerous because if you pass them, the climate is out of 
humanity’s control: if an ice sheet disintegrates and starts to slide into the ocean 

there’s nothing we can do about that.” 
Professor James Hansen, former Director of the NASA Goddard Institute for Space 

Studies 
 
To make matters even worse, some feedback loops involve ‘tipping points’. A tipping 
point is a threshold above which a small change in temperature will cause the 
feedback loop to become self reinforcing. This would then push that part of the 
Earth’s system into an abrupt or irreversible change, resulting in a completely new 
state. It may take hundreds or even thousands of years for the change to play out 

https://www.carbonbrief.org/analysis-how-carbon-cycle-feedbacks-could-make-global-warming-worse
https://iopscience.iop.org/article/10.1088/1748-9326/aa6685
https://iopscience.iop.org/article/10.1088/1748-9326/aa6685
https://www.skepticalscience.com/carbon-fertilization-effect.html
https://www.skepticalscience.com/carbon-fertilization-effect.html
https://www.nature.com/articles/s41586-020-2035-0
https://www.nature.com/articles/s41586-020-2035-0
https://www.newsweek.com/james-hansen-talks-about-climate-change-76911
https://climatetippingpoints.info/
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fully once the threshold is crossed, but the worrying thing is that it would be 
practically impossible to reverse: the transition to the new state will then continue 
regardless of whether emissions subsequently go down. It’s like passing the point of 
no return as you approach a waterfall in your boat.  
 
We don’t know with any certainty when these tipping points could occur, but the risk 
gets bigger with every fraction of a degree of heating. In other words, the higher our 
temperatures go, the greater the risk of passing a point of no return. Scientists have 
become increasingly concerned by the risk posed by tipping points at even relatively 
small increases in temperature. Indeed, recent research suggests that some tipping 
points are vulnerable to being passed even at (or indeed below) 2°C of heating.  
 
Not all tipping points would cause further warming. Some might result in the collapse 
of an ecosystem (in response to the imminent wiping out of tropical coral reefs), or 
might result in more sea level rise (in response to the collapse of parts of the West 
Antarctic Ice Sheet. However, the point is that all tipping points all have the potential 
to cause catastrophic damage that is irreversible in our lifetimes. Indeed, the authors 
of a recent Nature paper warn that the danger posed by tipping points alone 
suggests we are in a state of planetary emergency: both the risk and urgency of the 
situation are acute.  
 

 
 
There are a number of tipping points that we know about and should be extremely 
concerned about, and possibly more that we do not. Below, we describe a few of the 

https://www.pnas.org/content/106/11/4133
https://www.pnas.org/content/106/11/4133
https://www.ipcc.ch/sr15/
https://www.nature.com/articles/d41586-019-03595-0
https://www.nature.com/articles/d41586-019-03595-0
https://www.nature.com/articles/d41586-019-03595-0
https://www.nature.com/articles/d41586-019-03595-0
https://www.carbonbrief.org/explainer-nine-tipping-points-that-could-be-triggered-by-climate-change
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key ones. To find out more, see this video where a group of us from the Extinction 
Rebellion Scientists community discuss tipping points with some of the leading 
scientists in the field. 
 

Permafrost collapse 
 
One important tipping point relates to the thawing of the Siberian permafrost. This 
will release both carbon dioxide and the more potent, but less long-lived, greenhouse 
gas methane. This increases heating, leading to more permafrost thaw, and so on 
(see section on the additional risks of feedback loops). Beyond a certain level of 
heating, probably around 3°C or more, we could see a wide scale collapse of the 
Arctic permafrosts. It is feared that the Arctic may have already crossed a key 
threshold.  
 
Methane release from melting permafrost is often associated with the fear that 
warming oceans and melting of ice could release large amounts of methane now 
contained within ocean sediments. Thankfully, current research indicates that most 
of this methane will reach the atmosphere as the much less potent greenhouse gas 
carbon dioxide, which would mean we can breathe a sigh of relief. However, even if 
only small amounts of methane reach the atmosphere, or they reach it as carbon 
dioxide, the process remains a possible positive climate feedback or tipping point, 
and much more research and observations are needed to fully understand the level 
of risk.  
 
To make matters worse, a worrying recent study has revealed that a process called 
“abrupt thaw” - involving rapid warming of small patches of frozen ground containing 
large veins of ice - will lead to the release of far more emissions from permafrost 
than once thought. Although less than 20% of northern permafrost is susceptible to 
this kind of rapid thawing, the researchers warn that this process is likely to double 
the overall contribution of permafrost to the warming of the planet.  
 
As Merritt Turetsky, director of the Institute of Arctic and Alpine Research (INSTAAR) 
at CU Boulder, explained: "Forests can become lakes in the course of a month, 
landslides occur with no warning, and invisible methane-seep holes can swallow 
snowmobiles whole." 
 

Ice sheet slippage 
 

https://www.youtube.com/watch?v=9i_KkQX2bQ0
https://science.sciencemag.org/content/365/6459/eaaw6974.full
https://www.washingtonpost.com/weather/2019/12/10/arctic-may-have-crossed-key-threshold-emitting-billions-tons-carbon-into-air-long-dreaded-climate-feedback/
https://www.washingtonpost.com/weather/2019/12/10/arctic-may-have-crossed-key-threshold-emitting-billions-tons-carbon-into-air-long-dreaded-climate-feedback/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016RG000534
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016RG000534
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016RG000534
https://doi.org/10.1029/2018EO070199
https://doi.org/10.1029/2018EO070199
https://www.nature.com/articles/s41561-019-0526-0
https://www.nature.com/articles/s41561-019-0526-0
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“This finding should be of huge concern for all those who will be affected by sea level 
rise. If this very high rate of ice loss continues, it is possible that new tipping points 

may be breached sooner than we previously thought.”  
Dr. Louise Sime, Climate Scientist at the British Antarctic Survey 

 
"Nobody expected the ice sheet to lose so much mass so quickly, things are 

happening a lot faster than we expected." 
Isabella Velicogna of the University of California, Irvine 

 
Ice sheets on land, such as glaciers and the continent-size ice sheets in Greenland 
and Antarctica, may give rise to another feedback loop. As the ice melts, water 
percolates into the ground below it, making the rock slippery, which could make it 
easier for layers of ice to slide over the bedrock they sit on, accelerating the collapse 
of glaciers into the surrounding sea. 
 
In addition, warming ocean waters make ice shelves vulnerable to melting. Ice 
shelves protect ice sheets and stop them from slipping down the bedrock and into 
the sea. Once ice shelves start melting, an irreversible process can be set in motion 
which leads to the disintegration of entire ice sheets. The problem is, because ice 
sheets sit on land, when they collapse they lead directly to sea level rise. 
 
Worryingly, the last time carbon dioxide levels were as high as they are today - 
during periods of the Pliocene era around 3 million years ago, when global 
temperatures were around 2-3°C higher - sea levels were a whopping 20 m higher 
than today. Most of this sea level rise was due to the melting of ice sheets ‘grounded’ 
below sea level and therefore extremely vulnerable to warming seas. These included 
most of the current West Antarctic Ice Sheet and parts of the East Antarctic Ice 
Sheet.  
 
Indeed, during the warm period that preceded the last ice age around 125,000 years 
ago, warming seas were the major driver for the collapse of all or parts of the West 
Antarctic Ice Sheet. This collapse has been linked to a rapid and irreversible 
recession of the grounding line - the boundary between the grounded glacier and 
where it becomes a floating ice shelf.  
 
Given that our current temperatures are similar to those of the last interglacial warm 
period, and our carbon dioxide levels considerably higher, this leaves us with the 
terrifying possibility that even current levels of heating are enough to tip over the 
West Antarctic Ice Sheet, which could lead to increased sea level rises for centuries 
to come, even if we stop emitting greenhouse gases. Worryingly, recent observations 
suggest this process could already be underway, although it is not clear quite how 
much this sea level rise this would cause this century. What’s equally concerning is 

https://www.nature.com/articles/nature14480
https://www.nature.com/articles/nature14480
https://www.nature.com/articles/s41586-019-1543-2
https://www.nature.com/articles/s41586-019-1543-2
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016GL067818
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016GL067818
https://science.sciencemag.org/content/368/6494/1020.full
https://science.sciencemag.org/content/368/6494/1020.full
https://www.nature.com/articles/d41586-019-03595-0]
https://www.nature.com/articles/d41586-019-03595-0]
https://science.sciencemag.org/content/344/6185/735.full
https://www.nature.com/articles/s41586-019-0901-4
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that unexpected melting is underway in the East Antarctic, an area that is usually 
seen as being pretty stable.  
 

Thermohaline circulation 
 
Another important tipping point relates to ocean circulation, which plays a crucial role 
in maintaining regional climates. As Arctic sea ice and the Greenland ice sheet melt, 
it is feared that changes in ocean circulation in the Atlantic may divert the Gulf 
Stream. The Atlantic Meridional Overturning Circulation (AMOC), a large system of 
ocean currents that carry warm water from the tropics northwards into the North 
Atlantic, has already weakened by about 15% since the middle of the 20th century. If 
there is continued decline, it would significantly change regional weather patterns 
and could lead to a significant cooling in Western Europe, even as the rest of the 
world as a whole heats up, causing massive disruption.  
 

Forest dieback 
 
Trees usually absorb water from the soil and release it back into the atmosphere as 
evaporation from their leaves. Large forests, such as the Amazon, are self-sustaining 
in this way, evaporating the water they need in order to survive. Fewer trees means 
less water can be released from leaves therefore the atmosphere becomes even 
dryer. Once a certain amount of forest is lost, this can trigger a phenomenon known 
as dieback, in which the forest dries out entirely and transitions to a completely 
different ecosystem. To make matters worse, lack of water also weakens trees so 
that a bark beetle or other predator outbreak is more damaging. Once there are entry 
wounds in a tree, fungal spores (which are everywhere) can get in and rot the tree.  
 
It is thought that most forests are not at risk of dieback until temperatures get above 
3°C of heating. However, it could happen sooner than this due to increased 
deforestation. Indeed, scientists have warned that the Amazon may already be 
dangerously close to a tipping point and further deforestation could tip it over the 
edge, leading parts of the rainforest to dieback and transition to a savannah, 
releasing billions of tonnes of carbon in the process. (See section on deforestation).  
 

The compound risk of multiple tipping points 
 
Evidence is mounting that not only could the chance of crossing tipping points be 
higher than was previously thought, but that tipping points could also be 

https://www.pnas.org/content/116/4/1095
https://www.sciencemag.org/news/2019/01/east-antarctica-s-ice-melting-unexpectedly-rapid-clip-new-study-suggests
https://www.sciencemag.org/news/2019/01/east-antarctica-s-ice-melting-unexpectedly-rapid-clip-new-study-suggests
https://www.carbonbrief.org/atlantic-conveyor-belt-has-slowed-15-per-cent-since-mid-twentieth-century
https://www.carbonbrief.org/guest-post-could-climate-change-and-deforestation-spark-amazon-dieback?utm_source=web&utm_medium=referal&utm_campaign=TPContentBox
https://www.nature.com/articles/d41586-020-00508-4
https://www.nature.com/articles/d41586-019-03595-0#ref-CR11
https://www.nature.com/articles/d41586-019-03595-0#ref-CR11
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interconnected across different biophysical systems. Indeed, it is feared that once a 
single climate process passes its tipping point, this could push other processes 
beyond their own tipping points, triggering other tipping points - and so on. This gives 
rise to the possibility of a tipping cascade, and with it, multiple disasters.  
 
This article gives a more detailed explanation of nine key tipping points that could be 
triggered by climate change. They are represented more simply in the diagram 
below, which also shows at what temperature each tipping point is at risk of being 
breached and how they are all connected with each other: 
 
Global map of potential tipping cascades. The individual tipping elements are colour- 
coded according to the estimated thresholds in global average surface temperature 
that could trigger them to become tipping points. Arrows show potential interactions 
between tipping elements, based on expert knowledge, that could generate tipping 
cascades 

  
While it is unlikely that interacting feedback loops will cause “runaway” global 
heating, the longer we emit greenhouse gases and the hotter it gets, the more likely 
that multiple interacting tipping points could push the Earth into a much hotter state, 
known as a “Hothouse Earth”, from which it would be impossible to return for 
thousands of years. In other words, there could come a point where devastating 
changes to our world get locked in by processes that have escaped our control.  
 

https://www.pnas.org/content/115/33/8252
https://www.carbonbrief.org/explainer-nine-tipping-points-that-could-be-triggered-by-climate-change
https://www.pnas.org/content/115/33/8252
https://skepticalscience.com/positive-feedback-runaway-warming.htm
https://www.pnas.org/content/115/33/8252
https://www.pnas.org/content/115/33/8252
https://www.pnas.org/content/115/33/8252
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There has been a lot of misinformation spread about the “Hothouse Earth” 
hypothesis. It is important to be aware that it has not yet been proven for certain and, 
even if it is true, it may take hundreds or even thousands of years to play out.  
 
However, even though the most extreme impacts of tipping points may take a long 
time to come to pass, the existential risk posed by the possibility of crossing multiple 
tipping points if we go above certain - unknown - temperature thresholds is very real. 
Indeed, the idea that human activity can completely transform the planet for 
thousands of years to come is profound. This really hammers home the need to 
reduce emissions to zero NOW, and to limit heating to less than 1.5°C.  
 
It’s also worth being aware that even if a tipping cascade does get underway, it 
would still be worthwhile reducing emissions as quickly as possible, as this would 
slow the rate of change, buying societies and ecosystems some time to adapt and 
giving us a chance to limit damage and reduce suffering.  
 

What will our world look like in 2050 if we don’t take radical 
action now? 
 
"The climate emergency is our third world war. Our lives and civilization as we know 

it are at stake, just as they were in the second world war."  
Professor Joseph Stiglitz, Economist 

 
With our governments not doing nearly enough to keep to the Paris Agreement (see 
section on what global governments are ‘supposed’ to be doing to address the 
climate crisis), and with the risks of triggering more feedback loops and breaching 
tipping points getting ever greater by the day, it certainly looks like it’s going to get a 
lot hotter. But just what will the future bring? How will it affect our lives? And do we 
really need to be worried about just a few more degrees of heating? In a word, yes. 
 
On our current pathway, even with all the fully implemented government policies in 
place, we are likely to hit 1.5°C of heating by around 2030 and 2°C by 2050, or 
perhaps even sooner (see section on how hot it is likely to get and when). 
 
If we allow this to happen, by 2050 our world will be utterly transformed from the one 
we grew up in, as we shall see in the sections below. However, it’s important to be 
aware that these temperature ‘milestones’ are not hard limits. Even 1.5°C of warming 
carries enormous risks, it's just that this is the best we can hope for given what we 
have already emitted. Similarly, we won’t be catapulted into catastrophe as soon as 

https://theconversation.com/hothouse-earth-heres-what-the-science-actually-does-and-doesnt-say-101341
https://theconversation.com/hothouse-earth-heres-what-the-science-actually-does-and-doesnt-say-101341
https://climatetippingpoints.info/2019/10/14/fact-check-will-2c-of-global-warming-trigger-rapid-runaway-feedbacks/
https://www.nature.com/articles/nclimate2964.pdf
https://www.nature.com/articles/nclimate2964.pdf
http://pure.iiasa.ac.at/id/eprint/13837/1/The%20Truth%20About%20Climate%20Change.pdf
http://pure.iiasa.ac.at/id/eprint/13837/1/The%20Truth%20About%20Climate%20Change.pdf
http://pure.iiasa.ac.at/id/eprint/13837/1/The%20Truth%20About%20Climate%20Change.pdf
https://www.carbonbrief.org/scientists-compare-climate-change-impacts-at-1-5c-and-2c
https://www.carbonbrief.org/scientists-compare-climate-change-impacts-at-1-5c-and-2c
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we pass 2°C of heating. The changes our planet faces are on a sliding scale, with 
increasingly greater risks of more disastrous impacts with each fraction of a degree.  

2050: More intense heatwaves and forest fires 
 

“We will start to see the extreme end of the fire behaviour scale occur more 
frequently because of the increase of temperatures.”  

Dr Richard Thornton chief executive of the Bushfires & Natural Hazards Cooperative 
Research Centre 

 
By 2050 we expect to see around 2°C of average global heating, but some regions 
will heat up by a lot more than that. This means that the chances of there being 
extreme hot weather events across the globe will increase massively.  
 
Graph showing how increases in the mean (average) temperature affect the 
probability of extreme hot weather events occurring 

 
 
Even by 2040, it is predicted that extreme heat waves - such as the one in 2003, 
when approximately 70,000 more people died than in a usual year, that led to over 
$15 billion in economic losses - will become an average European summer. In fact, 
by 2060, almost all summers will be hotter than that.  
 
The IPCC warns that at a global average of 2°C heating we will be experiencing 
extreme heat waves of the kind seen in 2019 every summer. The deadly heatwaves 
that India and Pakistan saw in 2015, which killed over 3,400 people, may also occur 
annually. Compared to a heating of 1.5°C, an additional 350 million people across 
the globe will be at risk of heat stress, an additional 420 million people will frequently 
be exposed to extreme heatwaves, and an additional 65 million people will be 

http://pure.iiasa.ac.at/id/eprint/13837/1/The%20Truth%20About%20Climate%20Change.pdf
https://www.ipcc.ch/report/ar4/wg1/technical-summary/
https://www.sciencedirect.com/science/article/pii/S1631069107003770
http://www.climate-lab-book.ac.uk/our-evolving-climate/
https://www.pnas.org/content/114/15/3861
https://www.pnas.org/content/114/15/3861
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
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exposed to exceptional heatwaves. Under even a relatively optimistic carbon 
emissions scenario, it is predicted that 22% of major cities will be heated to the point 
that their climate is unlike any currently existing city. 
 
Extreme heat will cause misery for those who are unable to afford air conditioning, 
with workplaces becoming unbearably hot - leading to loss of economic productivity 
and exacerbating existing inequality. In addition, many countries are simply not 
equipped to deal with such periods of intense and prolonged heat and critical 
infrastructure (such as transport systems) will not be able to cope. 
 
The UK Met Office warns that British summers are going to keep getting hotter, on 
average 3°C warmer and 18% drier. By 2050, the UK is predicted to see a trebling of 
heat-related deaths - with 7,000 dying due to excess heat each year - and the 
climate of Leeds is predicted to become more similar to that of Melbourne, with 
scorching summer heat waves like in 2018 every other year. These are conditions 
that no UK infrastructure is designed to withstand, nor that any of the wildlife and 
ecosystems of Northern England are adapted to.  
 

2050: More intense storms, floods and hurricanes 
 
Over the coming years, the likelihood of extreme rainfall events is expected to grow 
more than fourfold in some regions, with much of the world, including Europe and the 
UK, very likely to feel the catastrophic impacts of more frequent severe storms, 
stronger hurricanes, and more devastating floods. The UK Met Office warns that 
British winters will get wetter, with extreme flooding events becoming increasingly 
common. The intensity of rainfall during British summers is expected to increase too, 
suggesting that, whilst summers may tend to become drier overall, when it does rain 
it will fall in heavier bursts, with major implications for flash flooding.  
 
The IPCC predicts that by 2050 the combination of rising seas and more intense 
storms will mean that, in many low-lying megacities and small islands, the sort of 
extreme flooding events previously occurring only once a century could be 
happening every year.  
 
By 2050 we can also expect to see an increase in the amount of rainfall 
accompanying tropical cyclones, with an increase in tropical cyclone intensity and an 
increase in the number of very intense (category 4 and 5) tropical cyclones. It is 
predicted that tropical cyclones are more likely to be hitting Western Europe.  
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0217592#pone.0217592.s002
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp-headline-findings-v2.pdf
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp-headline-findings-v2.pdf
https://www.parliament.uk/business/committees/committees-a-z/commons-select/environmental-audit-committee/news-parliament-2017/heatwaves-report-publication-17-19/
https://www.parliament.uk/business/committees/committees-a-z/commons-select/environmental-audit-committee/news-parliament-2017/heatwaves-report-publication-17-19/
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp-headline-findings-v2.pdf
https://www.nature.com/articles/nclimate2258?proof=true
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://www.gfdl.noaa.gov/global-warming-and-hurricanes/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/grl.50360
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2050: Increased droughts and water shortages 
  

 “We know that with increased storms, increased floods, droughts and heat waves, 
production of food will be more problematic. Ensuring people have access to clean, 

safe drinking water will become much more difficult.”  
Professor Mark Maslin, Professor of Climatology at University College London 

 
“On the present projections, many parts of our country will face significant water 
deficits by 2050, particularly in the southeast, where much of the UK population 

lives.”  
Sir James Bevan, chief executive of England’s Environment Agency 

 
An estimated 3.6 billion people (nearly half the global population) already live in 
areas that are potentially water-scarce at least one month per year. The UN warns 
that, by 2050, between 4.8 billion and 5.7 billion people will be living in areas that are 
water-scarce for at least one month each year. Indeed, according to UN-endorsed 
projections, by 2030, due a combination of climate change, human action and 
population growth, global demand for fresh water will exceed supply by a staggering 
40%. 
 
By around 2050 the IPCC warns that 410 million people living in urban areas will be 
regularly exposed to severe drought, 50% more people may see increased 
climate-induced water stress, and 184-270 million more people will be exposed to 
increases in water scarcity.  
  
It’s not just droughts and population rises that can cause water scarcity. 78 of the 
world’s mountain ‘water towers’ (reservoirs of freshwater locked away in high altitude 
snow, glaciers and mountain lakes) are incredibly vulnerable to the effects of global 
warming and climate change. Indeed, melting mountain glaciers threaten to put the 
1.9 billion people living downstream of them at risk of serious water shortages for 
drinking water and crop irrigation. That’s more than one fifth of the world’s 
population.  
 
In the Andes and the Himalayas alone, the melting of glaciers threatens the water 
supplies of hundreds of millions of people, leading to a potential reduction in water 
supply for more than 240 million people. The Indus river basin (stretching from the 
Himalayan mountains in the north to the plains of Pakistan in the south and finally 
flowing out into the Arabian Sea) is globally the most important such water tower and 
it is highly vulnerable to climate change. This water tower currently supports 206 
million people. However water supplies are set to decrease in line with warming air 

https://www.unwater.org/publications/world-water-development-report-2018/
https://www.unwater.org/publications/world-water-development-report-2018/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://theconversation.com/the-worlds-mountain-water-towers-are-melting-putting-1-9-billion-people-at-risk-128501
https://theconversation.com/the-worlds-mountain-water-towers-are-melting-putting-1-9-billion-people-at-risk-128501
https://news.osu.edu/climate-change-leading-to-water-shortage-in-andes-himalayas/
https://news.osu.edu/climate-change-leading-to-water-shortage-in-andes-himalayas/
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/climate%20risk%20and%20response%20physical%20hazards%20and%20socioeconomic%20impacts/mgi-climate-risk-and-response-vf.ashx
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temperatures while the population is set to increase. Glaciers are also important for 
hydropower and irrigation, so glacier melting will also put electricity and food 
supplies at risk. 
 
In Europe, the loss of these frozen water towers will have a devastating impact on 
mountain regions important for providing water to France, Germany, Spain, such as 
the Rhone in France and the Rhine in Germany, as well as the Bulgarian Black Sea 
Coast and the Caspian Sea Coast. The Rhine region relies on water for power and 
industry too.  
 
According to Dr Bethan Davies, from the Department of Geography at Royal 
Holloway University: “Limiting global warming to 1.5°C relative to pre-industrial 
temperatures will retain around 75% of all mountain glaciers, which provide a critical 
buffering service in the world’s mountains.” 
 
It’s not just mountainous regions that will be at risk of water shortages. London is 
listed in the top 10 most likely cities in the world to hit Day Zero – the name given to 
the day when a city completely runs out of fresh water. According to the Greater 
London Authority, the city is likely to have supply problems by 2025 and "serious 
shortages" by 2040. In March 2019, Sir James Bevan, chief executive of the 
Environment Agency, warned: “On the present projections, many parts of our country 
will face significant water deficits by 2050, particularly in the southeast, where much 
of the UK population lives.” He explained that in about 20-25 years, demand for 
water could close in on supply, in what he described as “the jaws of death - the point 
at which, unless we take action to change things, we will not have enough water to 
supply our needs.” 
  

2050: Rising seas and increased coastal flooding 
 

“The future for low-lying coastal communities looks extremely bleak… But the 
consequences will be felt by all of us. There is plenty to be concerned about for the 

future of humanity and social order” 
Prof Jonathan Bamber at Bristol University 

 
As global temperatures continue to rise, we risk triggering the collapse of more 
sectors of the West Antarctic ice-sheets. Indeed, global heating of 1.5-2°C may well 
lead to collapse of the major Antarctic ice shelves, locking in a long-term and 
unstoppable sea level rise of several metres over the next few centuries - possibly 
sooner if temperatures continue to increase. Even if we are able to limit global 

https://www.nature.com/articles/s41586-019-1822-y?proof=trueHere
https://www.nature.com/articles/s41586-019-1822-y?proof=trueHere
https://www.nature.com/articles/s41586-019-1822-y?proof=trueHere
https://www.nature.com/articles/s41586-019-1822-y?proof=trueHere
https://www.bbc.co.uk/news/world-42982959
https://www.bbc.co.uk/news/world-42982959
https://www.nytimes.com/2019/03/19/world/europe/uk-water-shortage.html
https://www.nature.com/articles/s41561-019-0420-9
https://www.nature.com/articles/s41561-019-0420-9
https://science.sciencemag.org/content/367/6484/1331.abstract
https://science.sciencemag.org/content/367/6484/1331.abstract
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heating to 1.5°C, sea levels still are predicted to continue to rise for hundreds of 
years - every 5 years we delay action locks in another 0.2 m.  
 
Unless we drastically reduce emissions now, the IPCC predicts that, by 2050, the 
combination of rising seas and more intense storms will mean that, in many low-lying 
megacities and small islands, the sort of extreme flooding events previously 
occurring only once a century could be happening every year. Indeed, new studies 
show that if we don’t adapt and build sea defences, land currently inhabited by more 
than 300 million people is likely to flood at least once a year - that’s three times more 
than was previously thought. Rising sea levels are predicted to overwhelm the ability 
to build adequate coastal defences, forcing many millions of people to have to leave 
their homes.  
 
See here for an interactive map showing which areas of the globe are predicted to 
be below annual flood level by 2050. Large parts of Vietnam, the world’s third largest 
rice exporter, could practically disappear, with almost 25% of the Vietnamese 
population - that’s more than 20 million people - living on land that is likely to be 
underwater at least once a year. 10% of people in Thailand also live in areas like 
this. Basra, Iraq’s second-largest city, could practically disappear too, triggering local 
conflicts. Other cities most at risk from sea level rise include Kolkata, Mumbai, Ho 
Chi Minh City, Shanghai, Bangkok and Miami. Without major investment, flooding in 
cities across the globe is forecast to cost over US$1 trillion per year.  
 
Colette Pichon Battle, Executive Director of the Gulf Coast Centre for Law and 
Policy, warned: “The impact on families [of rising sea levels] is going to be something 
that I don't think we could ever prepare for.”  
 
The UK will be one of the worst hit, with large parts of the English coastline and 
areas around its rivers, such as Sussex, Kent, Cambridgeshire and Central London, 
predicted to regularly fall below sea level by 2050. Although it’s worth being aware 
that experts in Cambridgeshire have responded to these flooding projections with 
promises of an “ongoing commitment from all organisations to maintaining and 
improving flood defences already present in Cambridge and the Fens”. Even so, the 
Environment Agency estimates that 800 coastal homes in the UK will be lost in the 
next 15 years and that rising seas are likely to eventually force many people to have 
to relocate.  
 
The residents of sea-threatened Fairbourne in Wales could be the first entire UK 
community in which rising sea levels and eroding coastlines will force people to have 
to relocate. Sea defences in this area will stop being maintained in the 2050s, but the 
local council says it may begin “decommissioning” the village before then and start 
moving residents out, potentially creating hundreds of British climate refugees. 

https://www.nature.com/articles/s41467-018-02985-8
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://coastal.climatecentral.org/map/9/0.1761/52.6539/?theme=sea_level_rise&map_type=coastal_dem_comparison&contiguous=true&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
http://www.oecd.org/environment/cc/39729575.pdf
http://www.oecd.org/environment/cc/39729575.pdf
https://www.nature.com/articles/nclimate1979
https://coastal.climatecentral.org/map/7/-88.3418/30.2876/?theme=sea_level_rise&map_type=coastal_dem_comparison&contiguous=true&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://coastal.climatecentral.org/map/7/-88.3418/30.2876/?theme=sea_level_rise&map_type=coastal_dem_comparison&contiguous=true&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://coastal.climatecentral.org/map/7/-88.3418/30.2876/?theme=sea_level_rise&map_type=coastal_dem_comparison&contiguous=true&elevation_model=coastal_dem&forecast_year=2050&pathway=rcp45&percentile=p50&return_level=return_level_1&slr_model=kopp_2014
https://www.cambridge-news.co.uk/news/local-news/flood-expert-2050-fear-cambridgeshire-17225877
https://www.cambridge-news.co.uk/news/local-news/flood-expert-2050-fear-cambridgeshire-17225877
https://www.theguardian.com/environment/2019/may/18/this-is-a-wake-up-call-the-villagers-who-could-be-britains-first-climate-refugees
https://www.theguardian.com/environment/2019/may/18/this-is-a-wake-up-call-the-villagers-who-could-be-britains-first-climate-refugees
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2050: More devastating loss of wildlife on land and in the oceans 
  

“Climate change is the biggest threat wildlife will face this century”  
National Wildlife Federation 

 
“The climate crisis has arrived and is accelerating faster than most scientists 

expected. It is more severe than anticipated, threatening natural ecosystems and the 
fate of humanity.”  

World Scientists’ Warning of a Climate Emergency 
 

Over the next decades, without radical intervention, wildlife will continue to decline 
with an estimated one million species facing extinction due to human action.  
 
We have already locked in a large future increase in marine heatwaves due to the 
fact that our oceans respond very slowly to atmospheric heating. Indeed, the IPCC 
warns that marine heatwaves are projected to further increase in frequency, duration, 
spatial extent and intensity. This will have devastating impacts on ocean life.  
 
The latest studies suggest that the Arctic could be ice-free in summer as soon as 
2035, with devastating impacts on polar bear populations and other Arctic 
ecosystems. By 2050, more than 99% of our tropical coral reefs will have been lost: 
that is near total destruction of some of the most important and diverse ecosystems 
on the planet, which support up to one million other species and provide food, 
protection from storms and livelihoods for nearly one billion people. 
  
Losing the diversity of our ecosystems, combined with climate breakdown, will place 
huge strains upon our social systems. It is feared that this could ultimately result in 
the collapse of our globally interconnected network of civilizations, resulting in great 
suffering and the deaths of many hundreds of millions, and perhaps even billions, of 
people. 
 

2050: Further reductions in food production 

  
“Climate change will lead to battles for food.”  

Jim Yong Kim, Former President of The World Bank 
 
At even 1.5°C of heating, predicted to happen around 2030, in West Africa and the 
Sahel reduced maize and sorghum production is likely, with the size of areas suitable 

https://www.nwf.org/~/media/PDFs/Global-Warming/Reports/NWF_Wildlife-Warming-World_Report_web.ashx
https://www.ipbes.net/news/ipbes-global-assessment-summary-policymakers-pdf
https://www.ipcc.ch/srocc/
https://www.ipcc.ch/srocc/
https://www.nature.com/articles/s41558-020-0865-2
https://www.nature.com/articles/s41558-020-0865-2
https://www.ipcc.ch/sr15/
https://science.sciencemag.org/content/365/6459/eaaw6974.full
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for maize production reduced by as much as 40%, leading to increased risks of 
undernutrition.  
 
At 2°C of heating, expected by around 2050 unless we make radical changes, the 
risk of extreme weather hitting several major food producing regions of the world at 
the same time could more than triple. Land degradation and climate change together 
are predicted to reduce crop yields by an average of 10% globally and up to 50% in 
certain regions. U.S. maize production could decrease by about 18%, and there is 
predicted to be a roughly 7% risk of the world’s top four maize exporters suffering 
simultaneous crop failures of 10% or more. Rice and wheat will become less 
nutritious, and there will be a higher risk of malnutrition. Continued loss of pollinating 
insects would affect more than 75% of global food crop types, reducing yields and 
risking US$235-577 billion of global crop output annually.  
 
Infographic showing the vulnerability of non-OECD countries to the threat of food 
insecurity due to climate change by 2050 if we fail to reduce emissions or adapt to 
changes 

 
 
Overall, by 2050, up to 1.5 billion MORE people (that would be five billion people in 
total) particularly in Africa and South Asia, are likely to face shortages of food and 
clean water.  
 
In the absence of good governance, food insecurity in some parts of the world, 
resulting in a domino effect of price hikes across the globe, could lead to a dramatic 
increase in the incidence of food riots. 
 
The UK, for example, is dependent on a complex global industrial consumer 
economy. Around 50% of UK food comes from foreign imports, including about 
70-80% of fruit and vegetables. Some reports even suggest that, if we include the 
imported ingredients in products that are processed in the UK, up to 80% of all our 
food relies on foreign imports. Imports are mainly from mainland Europe, where 

https://science.sciencemag.org/content/365/6459/eaaw6974.full
https://www.foodsecurity.ac.uk/publications/extreme-weather-resilience-global-food-system.pdf
https://www.ipbes.net/system/tdf/spm_3bi_ldr_digital.pdf?file=1&type=node&id=28335
https://www.ipbes.net/system/tdf/spm_3bi_ldr_digital.pdf?file=1&type=node&id=28335
https://www.pnas.org/content/115/26/6644
https://www.pnas.org/content/115/26/6644
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://www.ncbi.nlm.nih.gov/pubmed/27894123?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/27894123?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/27894123?dopt=Abstract
https://www.metoffice.gov.uk/food-insecurity-index/
https://science.sciencemag.org/content/366/6462/255
https://science.sciencemag.org/content/366/6462/255
https://science.sciencemag.org/content/366/6462/255
https://journals.sagepub.com/doi/10.1177/0022343316684662
https://journals.sagepub.com/doi/10.1177/0022343316684662
https://www.gov.uk/government/publications/food-statistics-pocketbook/food-statistics-in-your-pocket-global-and-uk-supply
https://www.gov.uk/government/publications/food-statistics-pocketbook/food-statistics-in-your-pocket-global-and-uk-supply
https://www.businessinsider.com/no-deal-brexit-percentage-british-food-imported-shortages-2019-1
https://www.businessinsider.com/no-deal-brexit-percentage-british-food-imported-shortages-2019-1
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crops are already susceptible to damaging heatwaves. The UK Climate Change Risk 
Assessment highlighted food security issues from both domestic and international 
supply chains as a key risk in need of urgent action. 
 
To make matters worse, a new study has shown that, when compared against the 
real world impacts of the 2003 European heatwave, even ‘state of the art’ models of 
the impacts of climate breakdown still underestimate the scale of the impacts of 
heatwaves on important sectors such as agriculture. The authors state that this 
“means that societal risks from future extreme events may be greater than previously 
thought”. 
 

2050: More devastating impacts on human health 
  

“Climate change poses the biggest global health threat of the 21st century”  
The Lancet Commision on Climate Change  

 
Warmer temperatures will continue to increase the spread of infectious diseases 
such as malaria and dengue fever, with risks of them appearing in new parts of the 
world.  
 
According to the World Health Organisation (WHO), between 2030 and 2050, 
climate change is expected to cause approximately 250,000 additional deaths per 
year, from malnutrition, malaria, diarrhoea and heat stress alone.  
 
The WHO has identified malaria as one of the most climate-sensitive diseases and 
predicts at least another 60,000 deaths from it by 2050. Countries that have 
eradicated the disease could see a deadly return - including parts of Europe. 
Increasing numbers of new diseases and viruses may also appear by 2050. Allergies 
are predicted to be much worse by 2040 too - with about 2.5 times as many grains of 
pollen per cubic metre of air as there is today. See section on more intense 
heatwaves for information on how heat-stress - and the numbers of heat-related 
deaths - is predicted to increase by 2050.  
 
According to a new report from the Organisation for Economic Co-operation and 
Development (OECD), by 2060, unless action is taken, outdoor air pollution alone 
could cause 6 to 9 million premature deaths a year and cost 1% of global GDP - 
around USD 2.6 trillion annually - as a result of sick days, medical bills and reduced 
agricultural output.  
  

https://www.gov.uk/government/publications/uk-climate-change-risk-assessment-2017
https://www.gov.uk/government/publications/uk-climate-change-risk-assessment-2017
https://www.nature.com/articles/s41467-019-08745-6
https://www.nature.com/articles/s41467-019-08745-6
https://doi.org/10.1016/S0140-6736(09)60922-3
https://www.who.int/health-topics/climate-change#tab=tab_1
https://www.who.int/health-topics/climate-change#tab=tab_1
https://www.oecd.org/environment/indicators-modelling-outlooks/the-economic-consequences-of-outdoor-air-pollution-9789264257474-en.htm
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2050: Mass displacement 
  

"Climate change is the result of the greatest market failure the world has seen. We 
risk damages on a scale larger than the two world wars of the last century. What we 

are talking about is extended world war. People would move on a massive scale. 
Hundreds of millions, probably billions of people would have to move.”  

Lord Nicholas Stern, Professor of Economics and Government  
 

New studies show that by 2050, sea-level rise will result in annual flooding of land 
currently home to 300 million people (three times more than was previously thought), 
overwhelming the ability to build adequate coastal defences and forcing many 
millions of people to have to leave their homes. This will particularly affect parts of 
Asia, with cities in China, Bangladesh and India having the greatest numbers of 
people at risk. 
 
The World Bank has estimated that by 2050 there could be 140 million people in 
Sub-Saharan Africa, Latin America and South Asia who will be forced to move within 
their countries due to climate change - as a result of high temperatures, crop failures 
and flooding. These refugees will be moving out of harm's way as migration is 
essentially a form of adaptation to a more hostile world. According to a study carried 
out by the Institute for Environment and Human Security of the United Nations 
University, by 2050 there could be up to 200 million environmental migrants globally, 
with most displacement occurring within nations or to bordering countries.  
    

2050: Poverty and financial instability 
 
“Once climate change becomes a defining issue for financial stability, it may already 

be too late.”  
Mark Carney, former Governor of the Bank of England  

 
Compared to an average global heating of 1.5°C, at 2°C heating the IPCC warns that 
an additional several hundred million people will be left susceptible to the risks of 
climate-related poverty. Between 3-16 million people could be forced into extreme 
poverty because of rising food prices and crop failures.  
 
In terms of the global economy, climate change is set to have a myriad of negative 
impacts, and indeed there may be many financial benefits from measures 
undertaken to tackle climate change, as summarised in this article. The IPCC 
predicts that, in the United States alone, each degree of warming will lead to a loss 

https://www.climatecentral.org/news/report-flooded-future-global-vulnerability-to-sea-level-rise-worse-than-previously-understood
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-force-over-140-million-to-migrate-within-countries-by-2050-world-bank-report
https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-force-over-140-million-to-migrate-within-countries-by-2050-world-bank-report
https://www.worldbank.org/en/news/press-release/2018/03/19/climate-change-could-force-over-140-million-to-migrate-within-countries-by-2050-world-bank-report
https://ehs.unu.edu/
https://ehs.unu.edu/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://eciu.net/analysis/briefings/climate-impacts/climate-economics-costs-and-benefits


101 

of 2.3% of GDP. On our current trajectories, by 2050 this will amount to financial 
losses in the US of more than $446 billion. However, the economic models the IPCC 
use to make these predictions have come under criticism by many economists and 
climate scientists, and actual losses are likely to be much higher.  
 

2050: Social instability and conflict 
 

“The political and economic map of the world simply cannot cope with these 
stresses, without real change in the way nations plan, govern and commit resources. 

Disaster relief will likely be inadequate, insurance funds will probably fail, and vast 
dislocations of supplies and services are to be expected. Having a capable army and 
rescue services will not be enough. The threat of mass casualties, political upheaval, 

and conflict within and between states will certainly increase”  
General Wesley K Clark (Ret.), Former NATO supreme allied commander for Europe 

 
There are concerns that mass migration caused by rising seas or agricultural failure 
could trigger or exacerbate regional conflicts - especially in some countries such as 
Iraq, whose second largest city Basra is predicted to be almost totally submerged by 
2050 - driving political instability and increasing the chances of armed conflict and 
terrorism. General Castellaw, a member of the advisory board of the Centre for 
Climate and Security, told the New York Times: “So [rising sea levels] is far more 
than an environmental problem. It’s a humanitarian, security and possibly military 
problem too.” 
 

What will our world look like by the end of the century? 

 
“The next 20 years will be worse than the last 20 years - all indications point to that - 
and things will be completely nuts by the end of the century if we keep doing what 

we’re doing now.” 
Dr Angeline Pendergrass, National Center for Atmospheric Research (NCAR) in 

Boulder, Colorado. 
 
Taking into account climate policies that were in place in December 2019 we are 
heading towards an average global temperature rise of 3°C by the end of the 
century, with a significant chance that we could be hitting 4°C heating or more.  

2100: Extreme weather 

 

https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
https://theconversation.com/4-c-of-global-warming-is-optimal-even-nobel-prize-winners-are-getting-things-catastrophically-wrong-125802
https://theconversation.com/4-c-of-global-warming-is-optimal-even-nobel-prize-winners-are-getting-things-catastrophically-wrong-125802
https://www.nature.com/articles/nclimate2964
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://www.nytimes.com/interactive/2019/10/29/climate/coastal-cities-underwater.html
https://www.nature.com/articles/d41586-018-07447-1
https://climateactiontracker.org/global/temperatures/
https://climateactiontracker.org/global/temperatures/
https://climateactiontracker.org/global/temperatures/
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At 3°C of heating, where we are currently most likely to be headed for by the end of 
the century, the increase in extreme weather events will be devastating. Drastic 
increases in heatwave duration and frequency will lead to substantial impacts on 
human health, mortality and the global economy. There will be large reductions in 
rainfall and water availability resulting in large increases in extreme drought and very 
high risks of water deficit. Scientists predict that by 2100 the intensity of tropical 
storms in the Western North Pacific could increase substantially.  
 
Changes in average typhoon intensity in the Western North Pacific from 1950 
to present day and predicted increases in typhoon intensity up to 2100 

 

 
2100: Flooding and mass migration 

 
The IPCC predicts that by 2100, the combination of rising seas and more intense 
storms will mean that, in most areas, the sort of extreme flooding events previously 
occurring only once a century could be happening every year. Huge areas of land 
across the globe could become uninhabitable and we are likely to see a huge 
increase in mass displacement and climate refugees.  
 

https://science.sciencemag.org/content/365/6459/eaaw6974.editor-summary
https://advances.sciencemag.org/content/1/4/e1500014
https://advances.sciencemag.org/content/1/4/e1500014
https://advances.sciencemag.org/content/1/4/e1500014
https://advances.sciencemag.org/content/1/4/e1500014
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
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2100: Wildlife loss 
 
Without urgent action, over the next century the combination of rapid changes in the 
climate and human-caused damage to our land will lead land-based ecosystems to 
be faced with an environment that will be unlike anything seen in our recent 
evolutionary history. It is predicted that 640,000 more species will be at risk of 
extinction - in addition to the one million species already threatened with extinction 
over the coming decades due to human action (see section on how we are 
destroying our wildlife). 
 
The changes in our environment will not only be of a similar magnitude to the very 
largest changes that have taken place in the last 65 million years, but they will also 
be happening many times faster. To make matters worse, while in the past creatures 
could have migrated to cooler areas to seek refuge from rising temperatures, many 
such areas have now been severely degraded, fragmented or colonised by human 
activities. In addition, the speed of the changes that will be taking place means that 
many plants and animals will not be able to migrate fast enough to keep up with 
climate change, even if there were to be the habitats to move to. 
 
It is very likely that by the end of the century, unless we make radical changes now, 
we will see drastic warming at the poles, with the Arctic very likely to be ice-free each 
summer - leading to critical habitat losses for organisms such as polar bears, 
whales, seals, and sea birds. A collapse in permafrost may occur. Alpine habitats are 
also likely to suffer critical losses and we are likely to see increases in the frequency 
of marine heatwaves of around 50 times, relative to pre-industrial times, with 
devastating impacts on ocean life.  
 
 

2100: Impacts on human health, food and water 

 
By the end of the century human health will be drastically impacted by extreme 
weather events and heat stress. In addition, increasing temperatures will lead to a 
large increase in the spread of infectious diseases. For example, by 2061-80, an 
additional half a billion people could be at risk from diseases carried by the Aedes 
aegypti mosquito. 
 
By 2100 there will be substantial reductions in agriculture and crop yield, resulting in 
major regional food insecurities and very high risks of under nutrition, especially in 
communities dependent on dryland agriculture and livestock. It is predicted that there 

https://science.sciencemag.org/content/341/6145/486
https://science.sciencemag.org/content/341/6145/486
https://science.sciencemag.org/content/341/6145/486
https://science.sciencemag.org/content/341/6145/486
https://science.sciencemag.org/content/341/6145/486
https://www.ipcc.ch/srocc/
https://www.ipcc.ch/srocc/
https://www.carbonbrief.org/climate-change-widen-range-disease-carrying-mosquitoes-says-study
https://www.carbonbrief.org/climate-change-widen-range-disease-carrying-mosquitoes-says-study
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will be a 10-30% decrease in overall crop production. Major droughts and crop 
losses in one part of the world will affect food prices on the other side of the world. 
More than 10 million tonnes of fish will be at risk every year, worth tens of billions of 
dollars.  
 
In addition, IPCC projections state that most glaciers - the world’s largest supplies of 
mountainous freshwater - will be gone by 2100. Globally, about 1.9 billion people live 
downstream of glacierised mountain ranges and depend on the water from these 
glaciers for drinking water, irrigation and industry. In places like the Himalayas, 
glacier recession will lead to very severe water shortages.  
 
Whilst 3°C warming would be terrible, there is a significant chance that we could 
reach a catastrophic 4°C warming by the end of the century... 
 

What will our world look like by the end of the century if we 
reach 4°C of heating? 

 
“There is a growing sense of panic in those who really understand what a 4°C world 

might be like.”  
Professor Will Steffan, Director of the Australian National University Climate Change 

Institute 
 
On our current emissions pathways there is a significant chance that temperatures 
could sail past 3°C of heating, reaching a terrifying 4°C (or more) of heating by the 
end of the century, made all the more likely if governments renege on their promises 
to cut emissions or if positive feedback loops kick in and tipping points are breached. 
In fact, if feedback loops are much stronger than we expect, 4°C of heating could be 
reached as early as the 2060s - under an extreme worst case scenario. 
 
Professor Richard Betts, Chair of Climate Impacts at the University of Exeter and 
Head of Climate Impacts at the Met Office Hadley Centre, warns: "Global warming of 
4˚C this century is quite possible and would bring massive risks to life and society - 
heatwaves, coastal and river flooding, droughts and more... We don't know how 
society would respond to the massive risks of 4˚C global warming. Transformational 
change would be needed." 
 
Even if emissions slow down, until they reach net zero the world will keep heating up 
and we'll reach 4˚C heating sooner or later - a situation we simply cannot allow to 
happen. 
 

http://dels.nas.edu/resources/static-assets/materials-based-on-reports/booklets/warming_world_final.pdf
https://advances.sciencemag.org/content/5/2/eaau3855
https://advances.sciencemag.org/content/5/2/eaau3855
https://www.nature.com/articles/s41586-019-1822-y
https://www.nature.com/articles/s41586-019-1822-y
https://www.nature.com/articles/s41586-019-1822-y
https://royalsocietypublishing.org/doi/10.1098/rsta.2010.0292
https://royalsocietypublishing.org/doi/10.1098/rsta.2010.0292
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Professor Kevin Anderson, deputy director of the Tyndall Centre for Climate Change 
Research, warns: “There is a widespread view that a 4°C future is incompatible with 
any reasonable characterisation of an organised, equitable and civilised global 
community.”  
  
Professor Johan Rockström, director of The Potsdam Institute for Climate Impact 
Research, has said that in a 4°C-warmer world: “It’s difficult to see how we could 
accommodate 8 billion people or even half of that. There will be a rich minority of 
people who survive with modern lifestyles, no doubt, but it will be a turbulent, 
conflict-ridden world.” By 2100, in the absence of the catastrophic impacts of global 
heating, it is predicted that we would be heading for a population of around 11.2 
billion.  
  
According to a World Bank report in 2012: “…there is also no certainty that 
adaptation to a 4°C world is possible. A 4°C world is likely to be one in which 
communities, cities and countries would experience severe disruptions, damage, and 
dislocation, with many of these risks spread unequally. It is likely that the poor will 
suffer most and the global community could become more fractured, and unequal 
than today. The projected 4°C warming simply must not be allowed to occur.”  
 
Here are a few more specific predictions about what a 4°C hotter world would look 
like:  
  

4°C of heating: Extreme heat  
  
At 4°C of heating, research shows up to three quarters of the world’s population 
could be at risk from deadly heat extremes, with billions facing a ‘deadly threshold’, 
as shown in the figure below adapted from the study.  
 
 
 
 
 
 
 
 
 
 
Number of days per year exceeding the threshold of temperature and humidity 
beyond which climatic conditions become deadly. Top: average between 

https://www.un.org/en/development/desa/news/population/2015-report.html
https://www.un.org/en/development/desa/news/population/2015-report.html
https://openknowledge.worldbank.org/handle/10986/11860
https://www.nature.com/articles/doi:10.1038/nclimate3322
https://www.nature.com/articles/doi:10.1038/nclimate3322


106 

1995-2005 (historical); bottom: average between 2090-2100 in a world 4-5°C 
hotter than in preindustrial times 

  
 
The combined increase in temperature and humidity could become so high in the 
densely populated agricultural regions of South Asia that towards the end of the 
century there could be days when humans will not be able to tolerate being outdoors 
for more than a few hours at a time. In North China, deadly heat waves may limit 
habitability of one of the world’s most populous regions in the world, leading to heat 
extremes that exceed “the threshold defining what Chinese farmers may tolerate 

https://www.nature.com/articles/nclimate3322
https://advances.sciencemag.org/content/advances/3/8/e1603322.full.pdf
https://advances.sciencemag.org/content/advances/3/8/e1603322.full.pdf
https://www.nature.com/articles/s41467-018-05252-y
https://www.nature.com/articles/s41467-018-05252-y
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while working outdoors.” Huge areas of the world will become uninhabitable. Even 
somewhere cool like the UK will have temperatures above 40°C every few years, 
much hotter than the current hottest day on record. 
  

4°C of heating: Rising seas, flooding and mass displacement  
  
At 4°C of heating, we would expect to see a sea level rise of up to one metre (with 
much more locked in over the coming centuries), but, if emissions are high and there 
is a large contribution from melting ice sheets, there is more than a 10% chance of it 
exceeding two metres - quite possibly a lot more if parts of the West Antarctic Ice 
Sheet have collapsed by then. Land currently inhabited by 230 million people is 
predicted to be below the waterline at high tide - potentially resulting in daily flooding 
- with some island nations “likely to become uninhabitable”.  
 
Given that the West Antarctic Ice Sheet is responding to climate change even more 
quickly than scientists first thought, it is possible that we could even be headed 
towards a rise of two metres by the end of the century - although other studies 
suggest it may not be as much as this. Sea level rise won’t stop in 2100 either. If 
warming is sustained we will be committed to around a 5m sea level rise over the 
coming centuries if the West Antarctic Ice Sheet collapses, and up to another 7 m if 
the Greenland ice sheet melts.  
 
At 4°C of heating the Alps could become almost completely deglaciated. In Europe 
alone, an additional 250,000 to 400,000 people would be exposed to river flooding 
each year - and up to 5.5 million per year to coastal flooding - and annual coastal 
flood damages are projected to increase 100 to 1,000 times. 
  
In the UK, The Environment Agency estimates that 7,000 properties around England 
and Wales, worth more than £1 billion, will be lost to rising seas over the next 
century as coastlines erode. They say that the cost of protecting these properties is 
considered to be too high. The Committee on Climate Change had previously 
warned that 1.2 million homes in England will be at significant risk from coastal 
flooding by 2080, though this number is likely to now be far higher. 
 
Overall, global sea level rise is expected to displace hundreds of millions of people 
by 2100, and eventually rising seas are predicted to displace the 680 million people 
living in low-lying coastal zones, along with the 65 million citizens of small island 
states.  
 

https://www.nature.com/articles/s41467-018-05252-y
https://www.carbonbrief.org/risk-of-fourty-c-heat-in-the-uk-rapidly-increasing-says-met-office
https://www.ipcc.ch/srocc/home/
https://www.pnas.org/content/116/23/11195
https://www.pnas.org/content/116/23/11195
https://www.nature.com/articles/s41467-019-12808-z
https://www.nature.com/articles/s41467-019-12808-z
https://www.ipcc.ch/srocc/home/
https://www.nature.com/articles/nature17145
https://www.nature.com/articles/nature17145
https://www.nature.com/articles/s41586-019-0901-4
https://www.nature.com/articles/s41586-019-0901-4
https://www.nature.com/articles/s41561-019-0510-8
https://advances.sciencemag.org/content/5/6/eaav9396.full
https://advances.sciencemag.org/content/5/6/eaav9396.full
https://www.ipcc.ch/srocc/home/
https://www.pnas.org/content/108/7/2678.short
https://www.pnas.org/content/108/7/2678.short
https://www.ipcc.ch/srocc/home/
https://www.theccc.org.uk/2018/10/26/current-approach-to-protecting-englands-coastal-communities-from-flooding-and-erosion-not-fit-for-purpose-as-the-climate-changes/
https://www.theccc.org.uk/2018/10/26/current-approach-to-protecting-englands-coastal-communities-from-flooding-and-erosion-not-fit-for-purpose-as-the-climate-changes/
https://www.sciencedirect.com/science/article/abs/pii/S0264837715301812?via%3Dihub
https://www.ipcc.ch/srocc/
https://www.ipcc.ch/srocc/
https://www.ipcc.ch/srocc/
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4°C of heating: Wildlife loss 
 
As the climate becomes radically different to what species have experienced 
previously or are able to adapt to, it is predicted that at 4°C heating about 1.3 million 
more species will be at risk of extinction (about 16% of all species) and 15% of 
species communities will suffer abrupt and disruptive changes. However, these 
numbers are likely to be too conservative as they are based on average changes in 
temperature and rainfall, and it is difficult to predict how many extra species will be 
driven extinct by additional processes such as extreme weather events, and local 
changes such as the melting of sea ice. It’s important to realise that these numbers 
are in addition to one million species currently at threat from due to over-exploitation 
of the land and sea by humans (see section on how we are destroying our wildlife).  
 
At 4°C of heating, the additional carbon dioxide in the atmosphere is predicted to 
cause the acidity of the world's oceans to rise by 150%. It is thought that, in our 
prehistoric past, extreme changes in ocean acidity like this played a large role in 
mass extinction events.  
 

4°C of heating: Reductions in food production  
 
At 4°C of heating the production of maize in the US, much of which is used to feed 
livestock and make biofuel, could be cut in half. The risk of the world’s top four maize 
exporters suffering simultaneous crop failures of 10% or more shoots up to a 
terrifying 86%. Yields of global vegetables and legumes could fall by 35% due to 
water scarcity and increased salinity and ozone. Food shocks will be felt across the 
globe and, as a result, the risk of civil unrest, and even societal collapse, would be 
expected to increase dramatically.  
 
According to Rachel Warren, Professor of Global Change and Environmental Biology 
at the University of East Anglia: “We have already observed impacts of climate 
change on agriculture. We have assessed the amount of climate change we can 
adapt to. There’s a lot we can’t adapt to even at 2ºC. At 4ºC the impacts are very 
high and we cannot adapt to them”.  
 
 

https://science.sciencemag.org/content/sci/348/6234/571.full.pdf
https://science.sciencemag.org/content/sci/348/6234/571.full.pdf
https://www.nature.com/articles/s41586-020-2189-9
https://www.nature.com/articles/s41586-020-2189-9
https://tos.org/oceanography/assets/docs/22-4_feely.pdf
https://earthsky.org/earth/ocean-acidification-drove-earths-largest-mass-extinction
https://earthsky.org/earth/ocean-acidification-drove-earths-largest-mass-extinction
https://www.pnas.org/content/115/26/6644
https://www.pnas.org/content/115/26/6644
http://www.pnas.org/content/early/2018/06/05/1800442115
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Not worth the risk: why we need to apply the Precautionary 
Principle 
 

“If you got in a plane with a one in 100 chance of crashing you would be 
appropriately scared. But we are experimenting with the climate in a way that throws 

up probabilities of very severe consequences of much more than that.”  
Sir David King, Former UK Chief Scientist and Former UK Special Representative for 

Climate Change 
 
Climate modelling is about making predictions about how likely it is that something 
terrible will happen in the future if we don’t take radical action now. It is impossible 
for science to tell us with absolute certainty what will happen, but we can say that 
certain things - such as more extreme weather, rising sea levels, crop failures and 
water scarcity - are “extremely likely” to happen. Other aspects, such as tipping 
points, are more uncertain, but if they do occur would cause catastrophic and 
irreversible damage. In other words, we can say that if we don’t act now, we risk 
global catastrophe, even if we can’t say exactly when it might occur. 
 
However, some people say that if the impacts of climate change are not proven, no 
matter how bad they may be we shouldn’t risk potential economic harm by taking 
action. They say “come back to us when you’re certain”. 
 
This is where we need to apply what’s known as the Precautionary Principle. The 
Precautionary Principle advises us that "when an activity raises threats of harm to 
human health or the environment, precautionary measures should be taken, even if 
some cause and effect relationships are not fully established scientifically." In other 
words, if there’s a plausible risk that a certain activity may have environmentally 
harmful consequences, it is better to control that activity NOW rather than wait for 
incontrovertible scientific evidence that it will cause harm. We have seen people 
applying the Precautionary Principle in making significant changes to their lifestyles 
and their routine due to the risk of catching the COVID-19 coronavirus.  
 
Yet the vast unknowable risks to which we are potentially exposed as a result of 
human-caused climate change and ecosystem breakdown are many orders of 
magnitude greater than those posed by coronavirus. Whilst they may be less 
immediate and tangible than the risks of catching coronavirus, these risks are 
incredibly serious and the consequences potentially devastating. It is therefore 
extremely unwise to wait until all the evidence is in before acting radically to head off 
such risks. In fact, by the time scientists are certain about exactly what will happen 
next, it will almost certainly be too late to stop it.  

https://www.sehn.org/sehn/wingspread-conference-on-the-precautionary-principle
https://theconversation.com/coronavirus-shows-how-to-get-people-to-act-on-climate-change-heres-the-psychology-143300
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Rapidly reducing greenhouse gas emissions may indeed cause significant disruption 
to our lives and even possible economic harm. Yet not doing so risks catastrophic 
impacts on our planet, with incalculable suffering and the deaths of hundreds of 
millions, if not billions, of our fellow human beings. That could never be worth the 
risk. Nothing is worth risking everything for.  

 

 

https://www.youtube.com/watch?v=MfsVlkaExF8
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Part 6: Enough is enough… How are our 
governments letting us down? 

 

What are governments ‘supposed’ to be doing to address the 
ecological crisis? 
 
“There is no question we are losing biodiversity at a truly unsustainable rate that will 

affect human wellbeing both for current and future generations” 
Robert Watson, chair of the Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services (IPBES) 
 
Humans rely on wildlife for food, shelter, medicines and pollination of crops (see 
section on why we should care about the loss of our wildlife), making biodiversity 
loss an emergency in its own right. But, in addition, degradation of the world’s 
ecosystems is also making a significant contribution to climate change. This is due to 
the release of greenhouse gases from ploughed soil, dried out peatlands, the 
burning of trees and the conversion of natural ecosystems to livestock farming and 
intensive agriculture - and to the subsequent reduction in their ability to capture 
carbon from the atmosphere. It is therefore vital that governments urgently address 
the ecological emergency as well as the climate crisis.  
 
The most high profile attempt to slow species loss and damage to ecosystems is the 
Aichi Targets of the Convention on Biological Diversity. In 2010 many countries 
united to draw up this 10 year plan.  
 
The Aichi Targets were supposed to come to fruition in 2020 but most of the targets 
have not been achieved. There are some apparent successes, such as the rapid 
increase in land protected for biodiversity, but, even here, many of the new protected 
areas are poorly designed and are failing to protect species against harm from 
humans. The international community is now drawing up a new 10 year plan and 
there is much discussion about the details of these new targets and how to improve 
them. However, there is little talk about the lack of will on the part of governments to 
change their activities in ways that can achieve lasting change.  
 
This attitude needs to change fast if we are to preserve a healthy natural world for 
future generations. After all, once a species goes extinct, it's gone forever. If whole 
ecosystems collapse, it will not only be a tragic loss of some of the great wonders of 

https://www.cbd.int/sp/targets/
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://www.pnas.org/content/116/46/23209
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the natural world, but will harm human societies for generations. As the latest IPBES 
report says: “Nature is essential for human existence and good quality of life. Most of 
nature’s contributions to people are not fully replaceable, and some are 
irreplaceable.” 
 

What are governments ‘supposed’ to be doing to address the 
climate crisis? 
 

“While adaptation is now urgent and there are many adaptation opportunities, 
climate science tells us that further warming and risk increase can only be stopped 

by achieving zero net greenhouse gas emissions.”  
McKinsey Global Institute Climate Risk and Response Report, 2020  

 

The Paris Agreement 
 
In 2016 the Paris Agreement was drawn up by negotiators from almost every country 
in the world as part of the United Nations Framework Convention on Climate 
Change. The Agreement commits governments “to strengthen the global response to 
the threat of climate change by keeping a global temperature rise this century well 
below 2°C above pre-industrial levels and to pursue efforts to limit the temperature 
increase even further to 1.5°C.” A total of 189 countries have given their formal 
consent to the agreement, as well as the European Union. See section on the 
promises of the Paris Agreement. 
  

Net zero by 2050 
 
In 2018, a special report from the IPCC laid out the human costs of failing to limit 
heating to 1.5°C above pre-industrial levels. The report showed that even though 
1.5°C of heating is not without risk, the impacts of 2°C or more are much, much 
worse.  
 
In order to have even a 50:50 chance of remaining below 1.5°C heating, the report 
stated that global carbon dioxide emissions must now “decline by about 45% from 
2010 levels by 2030, reaching net zero around 2050”. This means that, by 2050, any 
further carbon emissions must be balanced with carbon removal. 
 

https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
https://unfccc.int/process-and-meetings/the-convention/what-is-the-united-nations-framework-convention-on-climate-change
https://unfccc.int/process-and-meetings/the-convention/what-is-the-united-nations-framework-convention-on-climate-change
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://www.ipcc.ch/sr15/
https://www.wri.org/blog/2018/10/8-things-you-need-know-about-ipcc-15-c-report
https://www.wri.org/blog/2018/10/8-things-you-need-know-about-ipcc-15-c-report
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The 2019 UN Emissions Gap Report stated that we need to start reducing emissions 
by 2020 at the absolute latest and that there then must be unprecedented, rapid 
reductions in global carbon emissions of around 8% per year from 2020 to 2030.  
 
The longer we wait to start reducing emissions, the faster the cuts we will have to 
make, and / or the sooner we will have to get to net zero. In other words, every year 
counts. 
 

 
 

It’s not just WHEN we get to net zero, it’s HOW  
 
The thing is, aiming for net zero by 2050 (which we are not currently doing anyway, 
despite what has been promised - see section on how our governments are making 
the climate crisis worse, not better) is not going to be enough by itself. It is crucial 
that we also start reducing our emissions NOW. This is because the longer we delay 
on making the necessary drastic cuts in our emissions, the more we will be forced to 
rely on the additional use of negative emissions technologies to get us to net zero 
(by sucking in hundreds of billions of tons of carbon dioxide from the air). This is 
simply not realistic. For example, carbon dioxide would need to be absorbed from 
the air by growing bioenergy crops on an area the size of India (using 

https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201
https://www.carbonbrief.org/explainer-10-ways-negative-emissions-could-slow-climate-change
https://www.nature.com/articles/nclimate2870
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already-stretched resources such as water and competing with land for growing 
food) and ‘carbon capture and storage’ techniques would need to be employed on an 
absolutely staggering scale to safely store this carbon underground.  
 
At present, these futuristic negative emissions technologies barely exist, and we 
certainly do not know if it will be possible to deploy such technologies at the massive 
scale that is needed in time. Even the experts have divided opinions, and studies 
show that, in some cases, they might even lead to more carbon dioxide being 
emitted than being drawn in. Indeed, the European Academies’ Science Advisory 
Council warned in a report in 2018: “Negative emission technologies may have a 
useful role to play but, on the basis of current information, not at the levels required 
to compensate for inadequate mitigation measures”.  
 
If we rely on our ability to use such technologies in the future, we risk backing our 
children into a corner now that they can’t get out of. According to the Precautionary 
Principle, betting the safety of future generations on negative emission technologies 
that do not currently exist is a disastrous diversion from making the necessary cuts 
to emissions NOW. (See section on not worth the risk: why we need to apply the 
Precautionary Principle). 
 
Even the scenario proposed by the UN Emissions Gap Report - that of reducing 
emissions by 2020 at the absolute latest followed by rapid reductions in global 
carbon emissions of around 8% per year from 2020 to 2030 - still relies on the use of 
some negative emissions technologies in the second half of the century. If instead 
we want to play it safer and not assume that these and other future technologies will 
be able to draw in and store carbon, we will need to start reducing emissions right 
now even faster than the UN suggested - more like by 15% every year. 
  
And all of this is to give us just a 50:50 chance of staying below 1.5°C heating.  
 

Why net zero by 2050 isn’t actually fast enough 
 
Even if we start reducing emissions now and get to net zero by 2050, that only gives 
us a 50:50 chance of staying below 1.5°C heating. What if we want a two in three 
chance?  
 
For a 66% chance of staying below 1.5°C heating, as of January 2018 we only had 
420 gigatons of global carbon budget left to emit. As of July 2020, that figure is down 
to 310 gigatons - and shrinking fast. At today’s rates of emissions, we will have 
entirely exhausted that remaining carbon budget in less than eight years from now.  

https://www.nature.com/articles/s41558-020-0876-z
https://www.nature.com/articles/s41558-020-0876-z
https://www.tandfonline.com/doi/full/10.1080/14693062.2017.1346498
https://www.tandfonline.com/doi/full/10.1080/14693062.2017.1346498
https://www.carbonbrief.org/in-depth-experts-assess-the-feasibility-of-negative-emissions
https://www.nature.com/articles/s41467-018-05340-z#article-info
https://www.nature.com/articles/s41467-018-05340-z#article-info
https://easac.eu/publications/details/easac-net/
http://smartstones.nl/wp-content/uploads/2016/12/Kevin-Anderson-2016.10.13-the-Trouble-with-Negative-Emissions-Science-2016.pdf
http://smartstones.nl/wp-content/uploads/2016/12/Kevin-Anderson-2016.10.13-the-Trouble-with-Negative-Emissions-Science-2016.pdf
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.fqn9n0f58pyi
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.fqn9n0f58pyi
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.carbonbrief.org/unep-1-5c-climate-target-slipping-out-of-reach
https://www.mcc-berlin.net/en/research/co2-budget.html
https://www.mcc-berlin.net/en/research/co2-budget.html
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In fact, the IPCC recommends shrinking the global carbon budget even further, by an 
additional 100 gigatons, to account for the long-term risk of carbon feedback loops 
and tipping points (see sections on feedback loops and tipping points). This would 
give us far less time, meaning that at the current rate of emissions we would use up 
the budget for a 66% chance of staying below 1.5°C heating in more like five years. 
 
The bottom line is that the better a shot we want at a safe climate for our children, 
the smaller the carbon budget we have left, and the faster the emission cuts that are 
required. And the more we drag our heels and delay in making the necessary cuts to 
emissions now, the steeper the cuts we will have to make in the future. 
 

Why richer countries need to get to net zero MUCH sooner than 
2050  
 
It is important to be aware that the discussion so far has been talking about how fast 
average global emissions need to come down. But the thing is, we are not all equally 
responsible for climate change. The wealthiest 10% of the world’s population are 
responsible for over 50% of the current emissions, whereas the poorest 50% are 
only responsible for 10% of emissions. It therefore makes sense that most of the 
cuts in carbon emissions and resource consumption should be done by the richer 
sections of societies across the world. Indeed, if developed nations such as the UK, 
EU, US, China and India were all to aim for net zero by 2050, together they would 
use up so much of the remaining budget that the rest of the world would not be able 
to produce any carbon dioxide at all after around 2030. Instead, richer countries 
need to be aiming for net zero much sooner than this. 
 
Plus, not only do richer countries have a disproportionately higher level of emissions 
today, but they also have the biggest historic responsibility. This is because carbon 
dioxide accumulates in the atmosphere (see section on greenhouse gases), so what 
a country emitted in the past matters as much as what they are emitting today.  
 
It’s also important to realise that many of the countries that have done the least to 
cause climate change will face the worst impacts. This brings us to the idea of 
‘climate justice’ - whereby those most responsible for climate change support those 
most vulnerable to its impacts, so that those who are least responsible for the 
problems don't end up having to pay to fix them. This is true both within countries 
and between countries. Indeed, many low-income countries that have done little to 
cause climate change are already suffering from some of its most devastating 

https://www.ipcc.ch/sr15/chapter/chapter-2/
https://www.ipcc.ch/sr15/chapter/chapter-2/
https://www.oxfam.org/en/press-releases/worlds-richest-10-produce-half-carbon-emissions-while-poorest-35-billion-account
https://www.oxfam.org/en/press-releases/worlds-richest-10-produce-half-carbon-emissions-while-poorest-35-billion-account
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018EF001078
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018EF001078
https://www.nature.com/articles/srep20281
https://www.nature.com/articles/srep20281
https://www.un.org/sustainabledevelopment/blog/2019/05/climate-justice/
https://www.un.org/sustainabledevelopment/blog/2019/05/climate-justice/
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impacts. These countries need our support NOW, and will need our further support 
to adapt to what is coming.  
 
These issues lead to the concept of climate equity, in which countries need to 
address climate change “in accordance with their common but differentiated 
responsibilities and respective capabilities and their social and economic conditions”. 
In other words, climate equity dictates that richer countries should decarbonise faster 
and help low income countries transition to a low carbon technology without first 
having to build new fossil fuel infrastructure. Plus, it is unrealistic to expect low- and 
middle-income countries to decarbonise if they don't think the high-income countries 
are pulling their weight. This principle of climate equity is enshrined within the Paris 
Agreement, but it has too often been neglected.  
 
Recent research by Professor Kevin Anderson has shown that if we properly take 
equity into account (to ensure a “fair” split of total global carbon emissions), and do 
not rely on negative emissions technologies, the absolute minimum that richer 
countries such as the UK or Sweden need to be doing to meet the Paris Agreement 
is to get to zero emissions by 2035-2040. This would require over 10% reductions 
per year, and, crucially, is an awful lot sooner than the recent 2050 target that the UK 
signed up to. And even that will only give us a measly 1 in 3 chance of staying below 
1.5°C. 
 
If we want to also aim for a more ambitious target of a 2 in 3 chance of staying below 
1.5°C heating, a recent report concluded that the UK and other high-income 
countries should be aiming for net zero emissions around 2025, in line with 
Extinction Rebellion’s Second Demand. 
 
As Professor Kevin Anderson says; “Very sadly, I think XR [Extinction Rebellion] and 
indeed much of the language forthcoming from the Youth Climate Strikes, is more in 
line with the science and commitments enshrined in the Paris Agreement than the 
public statements made by many climate academics.” 

 

How our governments are making the climate crisis worse, not 
better! 
 
Not only are governments not doing everything in their power to bring global 
greenhouse gas emissions down in line with the Paris Agreement, they are 
supporting further increases in emissions. 
 

https://unfccc.int/resource/docs/convkp/conveng.pdf
https://unfccc.int/resource/docs/convkp/conveng.pdf
https://www.tandfonline.com/doi/full/10.1080/14693062.2020.1728209
https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-emissions-law
https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-emissions-law
https://www.cusp.ac.uk/themes/aetw/zero-carbon-sooner/
https://www.cusp.ac.uk/themes/aetw/zero-carbon-sooner/
https://extinctionrebellion.uk/the-truth/demands/
https://physicsworld.com/a/climate-scientist-or-climate-activist-wheres-the-line/
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Whilst it is true that some climate policies have indeed been implemented over the 
past few years and it is therefore hoped that the absolute worst-case scenarios are 
now less likely, according to the latest UN Emissions Gap Report the government 
policies in place right now are so woefully inadequate that they do not leave us in a 
much better position than if we had no policies in place at all. Global carbon 
emissions continue to shoot up and the situation is getting worse not better.  
 
It’s important to note here that whilst there has been a recent drop in emissions due 
to the COVID-19 pandemic, the short term effects on climate will be minimal and 
unless concerted effort is taken to stop fossil fuel development in the recovery period 
it will only be a temporary dip in a long-term upward trend. 
 

Emissions from shipping and aviation are on course to reach 
dangerous levels 
 
A recent report from Climate Action Tracker (a collaboration between German-based 
Climate Analytics and the New Climate Institute that measures government action 
against the “safe” target set by the Paris Agreement), revealed that emissions from 
the international shipping and aviation sectors are on course to reach dangerous 
levels - as determined by the Paris Agreement. Before the COVID-19 pandemic, 
shipping and aviation accounted for around 5% of all emissions, yet by 2050 these 
sectors are forecast to contribute a whopping 40%.  
 
The report found that whilst shipping emissions will drop by 18-35% in 2020 due to 
the pandemic, by 2030 the industry could return to pre-Covid levels, and that the 
shipping industry is already likely to exceed its own 2030 climate target and soar 
above its 2050 goal.  
 
Bill Hare, CEO and Senior Scientist at Climate Analytics, told Reuters: "There is 
tremendous potential for the international shipping industry to decarbonise 
completely and reach zero emissions by 2050, yet there is very little sign of this 
sector is moving anywhere near fast enough."  
 
The report also warned that, in spite of the fact that emissions due to air travel have 
dropped by 45-60% due to the pandemic, aviation emissions are forecast to double 
or even triple over the whole 2015-2050 period.  
 

Governments are still subsidising fossil fuels  

 

https://www.nature.com/articles/d41586-020-00177-3
https://www.nature.com/articles/d41586-020-00177-3
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://www.unenvironment.org/resources/emissions-gap-report-2019
https://futureearth.org/2019/12/03/globalcarbonbudget2019/
https://www.nature.com/articles/s41558-020-0797-x
https://www.nature.com/articles/s41558-020-0797-x
https://www.nature.com/articles/s41558-020-0883-0
https://climateactiontracker.org/documents/711/CAT_bunkers_webinar_20200625_ZrdXKAf.pdf
https://news.trust.org/item/20200624211613-qct0f/
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“What we are doing [with fossil fuel subsidies] is using taxpayers’ money - which 
means our money - to boost hurricanes, to spread droughts, to melt glaciers, to 

bleach corals. In one word: to destroy the world.” 
António Guterres, United Nations Secretary-General 

 
According to the International Monetary Fund (IMF), "fossil fuels account for 85% of 
all global subsidies," and reducing these subsidies "would have lowered global 
carbon emissions by 28% and fossil fuel air pollution deaths by 46%, and increased 
government revenue by 3.8% of GDP." 
 
Yet despite repeated pledges to end fossil fuel subsidies by 2025, governments from 
the seven largest advanced economies in the world continue to provide at least 
US$100 billion each year to support the production and consumption of oil, gas and 
coal. Globally, these energy sources get more than $370 billion a year in support, 
compared with $100 billion for renewable energy sources.  
 
Indeed, rather than being phased out - as called for by international institutions such 
as the G20, the International Energy Agency, and the Organization of Economic 
Cooperation and Development (OECD) and The European Union - fossil fuel 
subsidies are actually increasing. A report from the International Monetary Fund 
(IMF) estimated that, in 2017, global fossil fuel subsidies were $5.2 trillion (that’s 
6.5% of global GDP), up by half a trillion from 2015. (It’s important to note though 
that these particular subsidies include ‘externalities’ - such as climate damages, and 
health care costs.) An Overseas Development Institute study found that, from 2014 
to 2017, global subsidies for coal-fired power increased almost three-fold, to $47.3 
billion per year.  
 
The largest subsidisers are China ($1.4 trillion in 2015), the United States ($649 
billion) and Russia ($551 billion). European Union subsidies are estimated to total 55 
billion euros annually. A report from the European Commission in 2019 found that 
the UK has the biggest fossil fuel subsidies of the whole of the European Union (see 
section on what the UK government is doing to make emissions worse). 
 

Governments are approving NEW fossil fuel projects  
 

 “For policy makers who think of climate change as a long-term future issue this 
should be a wake-up call. Whether we succeed or fail in containing warming to 2°C 

is determined by what we do now, not in future decades.”   
Professor Cameron Hepburn of Oxford University 

 

https://uk.reuters.com/article/global-climatechange-energy/fossil-fuel-subsidies-are-wrecking-the-world-says-u-n-chief-idUKL8N2345F6
https://www.eesi.org/papers/view/fact-sheet-fossil-fuel-subsidies-a-closer-look-at-tax-breaks-and-societal-costs
https://www.eesi.org/papers/view/fact-sheet-fossil-fuel-subsidies-a-closer-look-at-tax-breaks-and-societal-costs
https://www.odi.org/news/858-g7-governments-provide-100-billion-each-year-support-oil-coal-and-gas-despite-pledging-end-fossil
https://www.odi.org/news/858-g7-governments-provide-100-billion-each-year-support-oil-coal-and-gas-despite-pledging-end-fossil
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There is enough carbon embedded in already-operating oil, gas and coalfields to 
take us way beyond 2°C heating, let alone 1.5°C. Indeed, the total greenhouse gas 
emissions that we are already committed to if we use our existing fossil fuel 
infrastructure for as long as it was designed for is enough to exceed our carbon 
budgets. According to a recent study: “no new emitting electricity infrastructure can 
be built after 2017 for this [2°C] target to be met, unless other electricity 
infrastructure is retired early or retrofitted with carbon capture technologies”.  
 
What this means is that, if we are to meet the Paris Agreement, not only must we not 
build any new fossil fuel infrastructure, but also some of our existing infrastructure 
will need to be retired early - a financial risk that has not been properly priced by 
investors. Mark Carney, the former Governor of the Bank of England, has warned 
“the exposure of U.K. investors, including insurance companies, to these shifts is 
potentially huge.” 
 
In recent years, the use of coal has been going down globally, but total carbon 
dioxide emissions have continued to rise due to increased burning of oil and gas 
instead. Compared to coal, oil and gas do indeed release about 50% less carbon 
dioxide per unit of energy when they burn, but if energy usage goes up we can still 
see an overall increase in emissions. In addition, there is the problem of methane 
leakage from the oil and gas industry, which somewhat offsets the benefit of 
switching over to using them. Methane is an extremely powerful greenhouse gas 
(see section on greenhouse gases) and, for some very badly managed fracking 
sites, this can actually be worse for the environment than burning coal. 
 
Despite all this, according to an NGO Global Witness report in April 2019, over the 
next decade the global oil and gas industry are planning on spending a further $4.9 
trillion on exploration and extraction. Indeed, a September 2019 report revealed that 
global oil and gas companies have approved about $500 billion investment in major 
projects that undermine the climate targets of the Paris Agreement - around one 
tenth of the $5 trillion being spent over next decade. The study found that “no major 
oil company is investing to support its goals of keeping global warming “well below” 
2°C and to “pursue efforts” to limit it to a maximum of 1.5°C.”  
 
Some fossil fuel companies say they plan to offset their emissions by preserving, 
replanting or growing new forests. Whilst it’s true that we now need to urgently see 
massive reforestation and peat restoration programmes (as they are the only 
large-scale carbon capture processes currently available to us), these need to be 
done in parallel with massive cuts in fossil fuel carbon emissions, not as an offset for 
business as usual. According to the IPCC, even if we were to plant a whopping one 
billion hectares (10 million square km) of new forest - that’s an area of forest the size 
of the United States of America comprising more than one trillion trees - we’d still 

https://www.climatechangenews.com/2016/09/22/carbon-in-existing-coal-oil-and-gas-fields-enough-to-breach-climate-limits-study/
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need to be reducing emissions to net zero by 2050 if we want even a 50:50 chance 
of keeping global heating below 1.5°C. Plus, some of the proposed tree-planting 
schemes risk damage to other ecosystems - for example, planting non-native trees 
in plantations on the Brazilian Cerrado rather than mixed native woodlands. As 
Professor Simon Lewis put it: “The use of forests as an offset is largely a marketing 
tool for companies to try to continue with business as usual.” 
 

Banks are financing the fossil fuel industry  
 
Bank financing of fossil fuels has actually INCREASED every year since the Paris 
Agreement was signed in 2016. Since then, the world’s 35 leading investment banks 
have invested a colossal $2.7 trillion (£2.2 trillion) in the fossil fuel industry. The US 
bank JP Morgan Chase has been the largest financier of fossil fuels since the 
Agreement, providing over £220bn of financial services to extract oil, gas and coal. 
UK-based Barclays and HSBC have invested a whopping £158 billion in fossil fuel 
industries since the Paris Agreement, making them the worst offenders in Europe. In 
2018 alone, $654 billion was spent funding fossil fuels, with the three worst UK 
banks investing $110 billion between them (see section on what the UK government 
is doing to make emissions worse).  
 

The way that governments invest money in emerging from the 
coronavirus crisis is crucial 
 
The International Energy Agency (IEA) has calculated that governments are planning 
to spend $9tn (£7.2tn) globally in the next few months on rescuing their economies 
from the coronavirus crisis. According to Fatih Birol, executive director of the IEA, the 
stimulus packages created this year will determine the shape of the global economy 
for the next three years, and within that time emissions must start to fall sharply and 
permanently, or climate targets will be out of reach. We are at a crossroads and 
governments have to act now. 
 

Is the UK government doing enough? 
 

“The concern is whether we will spend another decade doing worthy things but not 
enough... and we will blow through the 1.5°C mark very quickly. As a consequence, 

the climate will stabilise at the much higher level.”  
Mark Carney, former Governor of The Bank of England 

https://www.scielo.br/pdf/aabc/v88n3s0/0001-3765-aabc-201620150575.pdf
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Climate scientists and activists in the UK often get asked: “But I’ve heard that carbon 
emissions are already falling here in the UK, doesn’t that mean that the UK 
government is already doing enough?”  
 
In a word, no.   

UK emissions are falling - but only in some sectors    
 
Firstly, it should be clarified that the UK has indeed seen a reduction in emissions 
over the past decade (30% over 11 years) but that’s been almost entirely due to 
reductions in the power sector, plus some small reductions in the industry and waste 
sectors. 
 
Even in the power sector, the reduction in emissions is not entirely down to switching 
to renewable energy sources. In fact, the main reason that emissions have been 
falling is because over the past few decades we have been switching over from 
burning coal to burning mostly gas. In the last decade, even gas usage has dropped 
by 20% and coal burning has gone down by almost 80%, as renewables have 
started to play a larger part in the UK’s energy mix. Whilst this is good news, it 
certainly doesn’t tell the whole story. We are now reaching the limits of the emissions 
cuts that can be delivered through reductions in the power sector. If we are going to 
reduce emissions at the rate we need to, other sectors now need to play their part 
too.  
 
Yet progress there has been painfully slow. Outside of the power sector, land 
transport emissions have stayed the same for the past 10 years and buildings 
emissions have only fallen by a tiny amount, just 14% over 12 years. This is not 
likely to get any better, as houses are still being built that are supplied by fossil fuels 
and will need retrofitting to run without them: a whopping one million such homes 
have been built in the last 12 years.  
 
The bottom line is that emissions don’t just urgently need to fall across all sectors - 
including land transport, buildings aviation, shipping, and agriculture and land use - 
but they need to fall by far more than they are currently doing.  
 

UK figures don’t account for aviation, shipping or embedded 
emissions  
 

https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
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The other issue is that the UK’s official carbon accounting figures only refer to our 
territorial emissions - those generated here in the UK.  
 
Firstly, they do not include carbon emissions due to shipping or aviation, which each 
have a huge impact on global warming. Indeed, internationally these sectors are on 
track to take us to dangerous levels of warming, despite short-term reductions due to 
the coronavirus pandemic. See section on emissions from shipping and aviation. 
 
Secondly, the UK’s official carbon accounting figures don’t take into account 
emissions contained within the goods we import, caused by their manufacture 
overseas and their transport to the UK - so-called embedded emissions from trade. 
These emissions have an enormous impact on global emissions. For example, 50% 
of our food is imported, and 70-80% of our fruit and vegetables. Some reports even 
suggest that, if we include the imported ingredients in products that are processed in 
the UK, up to 80% of all our food relies on foreign imports. Not to mention fast 
fashion and electrical goods. Not only do these imported goods produce huge 
amounts of fossil fuel emissions when they are being made or harvested, they also 
produce even more emissions when they are transported to the UK, often by air.  
 
A staggering 90% of UK emissions associated with the consumption of 
manufactured products are embedded within them, so only 10% goes into our official 
carbon accounting figures. 8% of the UK embedded emissions for manufactured 
products come from China.  
 
In October 2019 the Office for National Statistics reported the UK had become the 
biggest net importer of carbon dioxide emissions per capita in the G7 group of 
wealthy nations – outstripping the US and Japan – as a result of buying goods 
manufactured abroad. According to a World Wildlife Fund report, nearly half of the 
UK’s carbon footprint comes from emissions released overseas. 
 
 

UK emissions are not falling nearly fast enough 
 
Overall, the UK has seen a 30% reduction in territorial emissions over the past 11 
years, which works out at just over 3% each year. If we include imported emissions, 
UK emissions have reduced by 18% over 9 years, which is just over 2% per year. 
 
However, if we want to get to global net zero by 2050 (which would still only give us 
a 50:50 chance of staying below 1.5°C heating), we now need to see an 8% 
reduction in global emissions every year. And even that figure still relies on the use 

https://www.carbonbrief.org/mapped-worlds-largest-co2-importers-exporters
https://www.gov.uk/government/publications/food-statistics-pocketbook/food-statistics-in-your-pocket-global-and-uk-supply
https://www.gov.uk/government/publications/food-statistics-pocketbook/food-statistics-in-your-pocket-global-and-uk-supply
https://www.businessinsider.com/no-deal-brexit-percentage-british-food-imported-shortages-2019-1
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
https://www.theguardian.com/uk-news/2019/oct/21/britain-is-g7s-biggest-net-importer-of-co2-emissions-per-capita-says-ons
https://www.wwf.org.uk/updates/uks-carbon-footprint
https://www.wwf.org.uk/updates/uks-carbon-footprint
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
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of negative emissions technologies that barely exist, so we should really be reducing 
global emissions far faster than this (see section how we get to net zero emissions 
by 2050). Plus in the UK and other wealthy nations, we need to be reducing 
emissions even faster (see section on why richer countries need to get to net zero 
MUCH FASTER than 2050). 
  

The UK government is missing its own targets  
 
The UK Committee on Climate Change (CCC) is an independent, statutory body 
whose role is to advise the government on climate change and to report to 
Parliament on progress made in reducing greenhouse gas emissions and preparing 
for and adapting to the impacts of climate change. In May 2019 the CCC had given 
recommendations to the UK government that in order to reach the Paris Agreement 
and global net zero carbon by 2050, the UK must get to net zero total greenhouse 
gas emissions by 2050. A few months later, in July 2019, the CCC released a 
damning report that warned that, in spite of Parliament declaring a climate 
emergency, the government was failing to cut emissions fast enough. It found that, 
over the previous year, the government had delivered just 1 of 25 critical policies 
needed to get emissions reductions back on track and that only 7 out of 24 indicators 
showing underlying progress were on track.  
 
At the time, the CCC chairman Lord Deben, told the BBC: "The whole thing is really 
run by the government like a Dad's Army. We can't go on with this ramshackle 
system." The Committee, as well as other departments such as the Ministry of 
Defence, warned that action must be taken across all branches and levels of 
government. The government was accused of utter hypocrisy in Parliament declaring 
a “climate emergency” in 2019 but the UK government still failing to meet its own 
targets for reducing emissions and instead investing in MORE fossil fuel 
infrastructure in other countries (see section on how the UK government is making 
things worse, not better) 
 
Yet, one year down the road, the latest report from the CCC, published in July 2020, 
revealed another staggering failure of the government to listen to its own advisors 
and to meet its own targets. The new CCC report showed that, of the 21 key 
indicators to show progress towards meeting carbon budgets and the 2050 target, 
only 4 were on track. Not only that, but of the 31 milestones for actions 
recommended by the CCC last year in order to get to net zero by 2050, only 2 had 
been fully achieved and there had been partial progress on 15, with the other 14 
showing no progress.  
 

https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.bd2lbutq515y
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.bd2lbutq515y
https://www.theccc.org.uk/publications/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2019-progress-report-to-parliament/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2019-progress-report-to-parliament/
https://www.bbc.co.uk/news/science-environment-48929632
https://www.gov.uk/government/publications/global-strategic-trends
https://www.gov.uk/government/publications/global-strategic-trends
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/
https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/
https://www.theccc.org.uk/publication/reducing-uk-emissions-2020-progress-report-to-parliament/
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The report also stated that the carbon budgets that the UK had put in place are not 
consistent with getting to net zero by 2050, and that we need to see much steeper 
reductions in emissions. Indeed, we've been off track to meet the fourth and fifth 
carbon budgets (2023-2032) for four years now, which were only going to take us 
towards an 80% reduction in emissions by 2050 anyway, not even net zero.  
 
What’s also worrying is that a recent survey carried out by the Electrical Contractors’ 
Association revealed that, despite their climate pledges, many English councils do 
not even know how much energy they use and therefore how much carbon they 
produce. ECA energy adviser Luke Osborne said the findings were “highly 
concerning” and that without immediate changes, “it is inconceivable that councils 
are going to become carbon neutral in less than 30 years.”  
 
According to the Joint Nature Conservation Committee, another government 
advisory body, the UK is also set to miss 14 out of 19 of its biodiversity targets for 
2020. 
 
Not only is the government failing to cut emissions fast enough, but it is also failing to 
put in place measures needed to adapt to rising temperatures - to prepare our 
homes, businesses and natural environment for a hotter world. In the 2019 CCC 
report, of 33 key sectors assessed by the Committee, not a single one showed good 
progress when it came to managing climate change risk. A year later, the 2020 
report warned that, yet again, not a single sector had demonstrated resilience for a 
2˚C hotter world, a temperature we are projected to be hitting around 2050 (see 
section on how hot it is likely to get and when). Terrifyingly, the report also stated that 
a governmental priority should now be preparing us for the possibility of a 4˚C hotter 
world, a situation that, in 2008, the CCC had advised the government was the 
threshold of “extreme danger”, to be avoided at all costs.  
 
The 2020 report also warned that even though we have seen a temporary drop in 
emissions due to COVID-19, we mustn’t use this as an excuse to ramp up emissions 
again. Indeed, it is the total accumulated emissions over time that matters, not how 
much in any one year, and if we make this period just a blip and emissions recover it 
will have made almost no difference in the long run. We need to cut our emissions by 
far more than this every year. The report stated that the next few months “have huge 
significance”, and that if we prioritise the economy without thinking about climate 
change we could be locking ourselves into even higher emissions in the long term. 
 

The UK needs to be getting to net zero by 2025, not 2050 
  

https://www.eca.co.uk/energyfoi
https://www.eca.co.uk/energyfoi
https://www.theguardian.com/society/2020/jan/27/english-councils-set-to-miss-carbon-emission-targets?CMP=Share_AndroidApp_WhatsApp
https://jncc.gov.uk/our-work/uk-biodiversity-indicators/
https://jncc.gov.uk/our-work/uk-biodiversity-indicators/
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Even if we were on track to meet the UK government’s commitment to get to net 
zero emissions by 2050 (a target that only accounts for emissions generated on our 
own territory, sweeping under the carpet all emissions from imported goods, and 
that, even if it was met globally, would still only give the world a 50:50 chance of 
staying below 1.5°C heating), which we’re clearly not, it’s important to realise this 
would still give the UK a much larger share of the global carbon budget than other 
countries.  
 
Not only does the UK emit more than twice as much per person than the global 
average (vastly more if we take into account shipping, aviation and imports), Britain 
ranks fifth highest globally in terms of its historical emissions. In addition, as a 
wealthy nation, we have the capability to be able to turn our economy around and 
decarbonise more rapidly than most other countries. So, in order to give global 
carbon net zero 2050 a good chance of actually being achieved, many climate 
scientists now agree that the UK should really be getting to net zero much sooner 
than 2050, a concept known as “carbon equity”. See section on why richer countries 
need to get to net zero MUCH FASTER than 2050. 
 
Indeed, a recent report concluded that if we assume a "fair" split of total global 
carbon emissions, acknowledging the higher emissions and greater historical 
responsibility of the UK, avoiding reliance on negative emissions technologies and 
aiming for a more ambitious target of a 2 in 3 chance of staying below 1.5°C of 
heating, the UK needs to get net zero emissions by around 2025 to stay within our 
allocated budget - in line with Extinction Rebellion’s Second Demand. 

 
 

The UK government is making things worse, not better!  

The UK government is subsidising fossil fuels 

 
The UK government spends a huge amount of money in fossil fuel subsidies - 
measures put in place to keep fossil fuel prices for consumers below market levels, 
or for producers above market levels, or to reduce such costs for consumers and 
producers. According to a report from the European Commission in 2019, the UK 
has the biggest fossil fuel subsidies of the whole of the EU - whereas subsidies and 
incentives have been reduced for renewable energy technologies. The report found 
that the UK spends £10.5 billion a year supporting fossil fuel companies in the UK, 
significantly more than the £7.3 billion a year it spends supporting renewable energy. 

https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-emissions-law
https://www.gov.uk/government/news/uk-becomes-first-major-economy-to-pass-net-zero-emissions-law
https://www.cusp.ac.uk/themes/aetw/zero-carbon-sooner/
https://www.cusp.ac.uk/themes/aetw/zero-carbon-sooner/
https://extinctionrebellion.uk/the-truth/demands/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=COM:2019:1:FIN&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=COM:2019:1:FIN&from=EN
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It should be noted that the government argues that this ‘financial support’ is not 
technically a ‘subsidy’.  
 
In October 2019, official government records (released through a freedom of 
information request) revealed that the UK government plans to spend £1 billion 
supporting a fracking company in Argentina - money that the government had 
previously committed to spending on green energy.  
  
Another government report published in June 2019 found that over the past five 
years, the UK has spent £2.5 billion on fossil fuel projects - the vast majority being in 
low- and middle-income countries. Analysis by the investigative environmental 
journalism outlet DeSmog UK found that in 2018 alone, Britain increased its support 
for fossil fuel projects overseas to almost £2 billion - an eleven fold increase over the 
previous year - whilst support for renewable energy fell to £700,000.  
  
In October 2019, the UK government was accused of “utter hypocrisy” by 
environmental campaign group Global Witness after it rejected calls from MPs to 
stop spending billions on overseas fossil fuel projects while claiming to be a leader in 
the fight against global heating. Parliament’s Environmental Audit Committee warned 
the UK government that it is sabotaging its climate credentials by paying out 
“unacceptably high” oil and gas subsidies in developing nations.  
 

The UK government is approving NEW fossil fuel projects 
 
Not only are UK emissions not being cut nearly fast enough, but the government has 
also recently approved exploitation of new oil fields in The North Sea, and the 
opening of four new gas-fired turbines at Drax power station - in spite of a ruling from 
its Planning Inspectorate that they should be blocked due to their impact on climate 
change.  
 
The opening of the Woodhouse Colliery has also been approved, a new coal mine in 
Cumbria that will produce up to 8.4 million tonnes of carbon dioxide a year for 50 
years. That’s more than double the current emissions from the whole of Cumbria, 
which are currently 3.79 million tonnes per year. And then there’s HS2, a project that 
has been described as one of the largest deforestation programmes since the First 
World War, set to destroy a total of 108 ancient carbon-storing woodlands and 
damage or destroy almost 700 precious wildlife sites. Of major concern is also the 
fact that the railway is set to emit huge quantities of carbon emissions which would 
take us further away from our supposed commitment to reduce emissions. Indeed, 
the initial environmental assessment for the project was published in 2013, before 
the government signed up to achieving net zero carbon emissions by 2050. 

https://www.theguardian.com/environment/2019/oct/22/uk-to-use-1bn-meant-for-green-energy-to-support-fracking-in-argentina
https://www.theguardian.com/environment/2019/oct/22/uk-to-use-1bn-meant-for-green-energy-to-support-fracking-in-argentina
https://publications.parliament.uk/pa/cm201719/cmselect/cmenvaud/1804/180402.htm
https://www.desmog.co.uk/2019/06/27/ukef-fossil-fuel-support-2bn-2018-2019
https://www.desmog.co.uk/2019/06/27/ukef-fossil-fuel-support-2bn-2018-2019
https://www.independent.co.uk/environment/climate-change-fossil-fuels-uk-funding-environment-export-finance-a9129731.html?fbclid=IwAR35aCjj04BTEtx_i5I4xLa_TTVqXHfmOVKFxo8ONQTkoUnY8D0RT4b0Gh8
https://www.green-alliance.org.uk/resources/The_case_against_new_coal_mines_in_the_UK.pdf
https://www.bbc.co.uk/news/business-51722251?SThisFB
https://www.bbc.co.uk/news/business-51722251?SThisFB


127 

  

UK banks are investing in fossil fuels  
 
In addition, a whopping 15% of global carbon emissions result from investments 
made through the City of London - one of the world’s largest financial centres for 
fossil fuel corporations. Nine of the world’s top fossil fuel investors of the last three 
years have global or national headquarters in the City of London. UK-based Barclays 
and HSBC are the worst offenders in Europe, having invested a staggering £158 
billion in fossil fuel industries since the Paris Agreement in 2016. 
 
UK banks, coal and oil corporations are expected to be contributing around 15% of 
the further $4.9 trillion that the global oil and gas industry are planning on spending 
over the next decade on exploration and extraction in new fields.  
  
 

But the UK only emits 1.5% of the world’s carbon, shouldn’t we 
be focusing our efforts elsewhere? 

Another thing climate scientists and activists are often asked is: “Why are you 
bothering targeting the UK government when the UK only produces 1.5% of the 
world’s carbon emissions?”  
 
Well firstly, 1.5% of global carbon emissions still works out at around twice as much 
emissions per UK person as the global average (because the UK only has 
approximately 0.8% of the global population). But, perhaps more importantly, there’s 
also an awful lot that our official 1.5% doesn’t include. For example, as discussed 
earlier, the UK’s official carbon accounting figures do not include carbon emissions 
due to shipping or aviation, which each have a huge impact on global warming. Plus, 
this 1.5% only represents our territorial emissions - those generated here in the UK. 
It’s vital that we realise that the impact the UK is having on global emissions is not 
primarily due to these emissions, but to the huge quantity of embedded emissions 
that are produced in the manufacture and transport of the food and materials we 
import from overseas (see section on embedded emissions). 
  
Whichever way you look at it, the UK’s emissions, subsidies and investments are 
making a huge contribution to global carbon dioxide levels and are not falling 
anywhere close to fast enough in order for the world to reach net zero by 2050. 
 

https://www.ran.org/bankingonclimatechange2019/
https://www.ran.org/bankingonclimatechange2020/
https://www.ran.org/bankingonclimatechange2020/
https://www.globalwitness.org/en/blog/big-oil-set-to-spend-5-trillion/
https://www.globalwitness.org/en/blog/big-oil-set-to-spend-5-trillion/
https://www.wwf.org.uk/sites/default/files/2020-04/FINAL-WWF-UK_Carbon_Footprint_Analysis_Report_March_2020%20%28003%29.pdf
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Ultimately, every 1% of carbon emissions matters. In fact, every fraction of a 
percentage matters. Arguments that try to make the case that the emissions from a 
particular sector or country don’t matter because they are such a small part of the 
total, are an example of ‘whataboutism’ - excuses given to avoid or delay the need to 
reduce emissions.  
 
No more excuses. We have to act now. 
 

 

https://www.cambridge.org/core/services/aop-cambridge-core/content/view/7B11B722E3E3454BB6212378E32985A7/S2059479820000137a.pdf
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/7B11B722E3E3454BB6212378E32985A7/S2059479820000137a.pdf
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Part 7: Act now… So what do we do? 
 

How long do we have and is it already too late?    
 

“Every action matters. Every bit of warming matters. Every year matters. Every 
choice matters.” 

IPCC YouTube video, based on the IPCC Special Report on Global Warming of 
1.5°C 

 
"The good news is that the window for action is still open, if not for much longer." 

Borge Brende, President of the World Economic Forum  
 
According to the best scientific understanding, it is likely that it is still physically 
possible to stabilise global temperatures below 1.5°C of heating. But that opportunity 
will be gone forever if we keep emitting at the rate we are for much longer. 
 

So what needs to happen now? 
 

"Until you start focusing on what needs to be done rather than what is politically 
possible there is no hope. We cannot solve a crisis without treating it as a crisis. We 

need to keep the fossil fuels in the ground and we need to focus on equity. And if 
solutions within this system are so impossible to find then maybe we should change 

the system itself."  
Greta Thunberg 

 
"Start by doing what’s necessary; then do what’s possible; and suddenly you are 

doing the impossible."  
St. Francis of Assisi 

 
To address the climate and ecological crisis we urgently need to see huge political 
shifts away from our fossil fuel-based economy. We need fundamental systems 
change in every industry and in every area of society that is fossil-fuel dependent. 
We need to also address the emissions that come from changes in land use, reverse 
deforestation and transform agricultural practices so that we can feed the world 
without it costing the Earth. It is essential that we take the ecological crisis seriously 

https://www.ipcc.ch/sr15/
https://www.ipcc.ch/sr15/
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too, by protecting vulnerable ecosystems and encouraging increases in biodiversity 
across all parts of the globe.  
 
All of this would take unprecedented transformation of global economies, the likes of 
which we have never seen, and that go way beyond the "optimistic policies" laid out 
by governments so far.  
  
It will be hard, but it is possible. But it has to come from governmental and collective 
action; we cannot do this alone. 
 

Why individual action isn’t enough 
 
"To care about climate change, all you have to be, pretty much, is a human being on 

planet earth"  
Katharine Hayhoe, Eighth Annual Stephen H. Schneider Award for Outstanding 

Climate Science Communication 
 
Reducing our individual carbon footprint - an average of 6 or so tonnes in the UK - is 
certainly important. Indeed, the 15.7 tonne carbon footprint of the average American 
is over 250 times that of the average person in several African countries. However 
even this amount is still tiny compared to the 40 billion tonnes of carbon dioxide 
emitted globally.  
 
So whilst there are certainly things we can do to help - such as stopping flying, 
switching to a plant-based diet, buying organic fruit and vegetables (preferably grown 
locally or home-grown) and using more public transport, along with insulating our 
homes, switching to a green energy provider, choosing a bank that doesn’t invest in 
fossil fuels and cutting down on the carbon emissions embedded in the products we 
buy (such as by buying clothes second hand, or at the very least boycotting ‘fast 
fashion’ and choosing items that are ‘made to last’ instead) - there are real limits to 
what can be achieved by individuals simply changing our consumption habits. Also, 
what choices we can make are limited by our lived environment and society - for 
example, we can’t take a bike to work if safe bike lanes don’t exist.  
 
The recent drop in emissions from the COVID-19 lockdown highlights the limits of 
what changes in our behaviour can achieve: at the peak of the epidemic, global 
emissions dropped by just 17% - and that was with a near complete shutdown of all 
travel.  
 

https://reliefweb.int/report/world/hunger-strike-climate-and-food-vulnerability-index-august-2019
https://reliefweb.int/report/world/hunger-strike-climate-and-food-vulnerability-index-august-2019
https://iopscience.iop.org/article/10.1088/1748-9326/aa7541?dom=translatable&src=syn
https://www.gov.scot/binaries/content/documents/govscot/publications/advice-and-guidance/2013/06/influencing-behaviours-moving-beyond-individual-user-guide-ism-tool/documents/00423436-pdf/00423436-pdf/govscot%3Adocument/00423436.pdf?forceDownload=true
https://www.nature.com/articles/s41558-020-0797-x
https://www.nature.com/articles/s41558-020-0797-x
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Even if we could reduce our personal emissions even further, the problem is that 
there are also huge amounts of emissions tied up in things we have no direct control 
over, such as large scale infrastructure, investments and construction (see section 
on approval of new fossil fuel projects). Indeed, it is estimated that about one third of 
all emissions are due to decisions made by governments and investors, and not 
directly influenced by consumer choices. Unless these are changed, no amount of 
reducing what we buy or how much we fly will come anywhere close to bringing 
emissions down to net zero. 
 
The bottom line is, individual action alone is not going to get us out of this mess. 
What we need to see now is fundamental systems change, and that can only come 
from citizens and government working together to decide how to address the climate 
and ecological emergency. Citizens Assemblies are a proven way to help build a 
democratic mandate for rapid action with support of the general public. 
 
We certainly should make what personal behaviour changes we can, not least 
because they send a powerful signal to governments and businesses that we are 
willing to change, but rather than feeling guilty about our lifestyle we need to accept 
that we currently live in a fossil fuel-dependent system that forces us to behave in 
some ways that are destroying our planet. Our unavoidable participation in this 
system becomes justified when it is coupled with our best efforts to bring about the 
transition to a truly sustainable society. So we now need to overcome our shame and 
our fears about our own contribution to our damaged system and focus our time, 
energy and efforts on driving collective change.  
 
We urgently need a coherent response that acts across all sectors of our economy. 
The pace of that change that is now required means that there will be a lot of 
disruption, and provisions must be put in place to ensure a just-transition for workers 
in the most affected industries.  
 
Mahatma Gandhi, whose mass peaceful non-violent direct action movement was a 
major inspiration behind Extinction Rebellion, did indeed encourage us to: “be the 
change you wish to see in the world”, and we must indeed make what changes we 
can. But not because saving our individual 6 tonnes will save the world, but because 
of the moral and spiritual power it will give us when advocating that our 
governments, businesses and societies make the radical changes necessary to save 
us, and what is left of nature. 
 

The urgent need for collective action 
 

https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.2t3ez9pkukg7
https://docs.google.com/document/d/1Fw_sOzB03z7KgDEpl9VSODXfXgy3zsEvRBQDjF3ynuc/edit#heading=h.2t3ez9pkukg7
https://oi-files-d8-prod.s3.eu-west-2.amazonaws.com/s3fs-public/file_attachments/mb-extreme-carbon-inequality-021215-en.pdf
https://oi-files-d8-prod.s3.eu-west-2.amazonaws.com/s3fs-public/file_attachments/mb-extreme-carbon-inequality-021215-en.pdf
https://extinctionrebellion.uk/act-now/resources/citizens-assembly/
https://cast.ac.uk/wp-content/uploads/2020/03/CAST-Briefing-03-Climate-Change-Citizens-Assemblies.pdf
https://cast.ac.uk/wp-content/uploads/2020/03/CAST-Briefing-03-Climate-Change-Citizens-Assemblies.pdf
https://unfccc.int/sites/default/files/resource/Just%20transition.pdf
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"It's not enough to simply pray for a better environment, you have to stand up and 
take action."  

Fazlun Khalid, Founder of Islamic Foundation for Ecology and Environmental 
Science 

 
"The problems of the world cannot possibly be solved by skeptics or cynics whose 
horizons are limited by obvious realities. We need men and women who can dream 

of things that never were."  
John F. Kennedy 

 
The climate and ecological emergency may be the biggest challenge ever faced by 
humanity, but as former UN climate chief Christiana Figueres pointed out, 
“impossible isn’t a fact, it’s an attitude”. 
 
Stephan Harrison, Professor of Climate and Environmental Change, University of 
Exeter, reminds us in a recent lecture: "We have all the resources we need to deal 
with this. There is nothing magical about reducing carbon dioxide in the atmosphere. 
There is nothing magical about the greenhouse effect. We know exactly how to deal 
with it. We just don’t have the political or economic will to do this.” 
 
As American novelist and playwright James Baldwin said: “Not everything that is 
faced can be changed, but nothing can be changed until it is faced.” 
 
So collectively, we must now urgently put pressure on governments to work with the 
general public, media and all of society to Tell the Truth, Act Now, and go Beyond 
Politics to fully address the climate and ecological emergency. Indeed, if we are to 
have any hope of coping with this crisis, we have to move beyond the politics that 
have so far held us back, and into listening and dialogue and towards unity and 
action. This is what a Citizens’ Assembly is all about and why it is Extinction 
Rebellion’s Third Demand. 
 
Governments are due to submit their next set of pledges at COP26 in Glasgow in 
2021. We need to see a concerted effort from governments across the world to take 
us off our current path now. If governments don’t seriously improve their policies to 
reduce greenhouse gas emissions in time for COP26, they won’t be obliged to 
review them again for another five years (although they CAN always take stronger 
action if they choose to at any time). By then it will be far too late to prevent heating 
of more than 1.5°C. It is crucial that COP26 agrees to the outlawing of all new 
investments by banks, financial institutions and governments in new fossil fuel 
infrastructure and production. 
 
So let’s put pressure on governments to make this happen. And fast.  

https://www.youtube.com/watch?v=fceSISE-duo
https://extinctionrebellion.uk/go-beyond-politics/
https://extinctionrebellion.uk/go-beyond-politics/
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Conventional approaches of voting, lobbying, petitions and protest have failed 
because powerful political and economic interests prevent change. Extinction 
Rebellion’s strategy, therefore, is one of mass, peaceful, civil disobedience: of 
non-violent direct action. A rebellion. Inspired by the peaceful movement led by 
Mahatma Gandhi.  
 
As Christiana Figueres writes in her new book The Future We Choose: Surviving the 
Climate Crisis: “It’s time to participate in non-violent political movements wherever 
possible.”  
 
Even scientists are now being forced to take bolder steps to try to ensure that their 
warnings are heard and are acted upon - after more than 40 years of being ignored 
or downplayed. In November 2019, over 1,700 scientists from across the globe 
signed a declaration written by Scientists for Extinction Rebellion in support of mass 
civil disobedience against government inaction over the climate and ecological 
emergency. The scientists who have been taking to the streets, dressed in their 
white lab coats, say they believe that the risk of “catastrophic and irreversible 
damage to our planet” means they have “a moral duty to act now… to protect 
humanity’s only home.”   
 
So come and join us. Whoever you are and whatever your background, let’s take to 
the streets and demand change. Sign up to your local Extinction Rebellion group, or 
if you’re in an area without a local group, just set one up. Creating a Facebook page 
or hosting a public meeting are good ways to start: the basic idea is to inform and 
inspire new people and then get them into groups to take on roles and jobs so the 
whole mobilisation can grow quickly. 
 
There’s a also wide range of other forms of collective action that will contribute to 
finding a solution, such as working with political parties or local councils, art and 
culture, online activism, developing renewable energy, campaigning for changes in 
laws (such as making ‘ecocide’ law), education, research or house-to-house 
canvassing.  
 
But whatever it is, please find a way to do something. As Coretta Scott King, 
American Author, Activist, and Civil Rights Leader said: "It doesn't matter how strong 
your opinions are. If you don't use your power for positive change, you are, indeed, 
part of the problem."  
 
Indeed, however small and insignificant it may seem, what you do will make a 
difference. In the words of Mahatma Gandhi, “the difference between what we do 

https://www.cognitoforms.com/Bla21/ScientistsDeclarationOfSupportForNonViolentDirectActionAgainstGovernmentInactionOverTheClimateAndEcological
https://www.scientistsforxr.earth
https://uk.reuters.com/article/us-climate-change-scientists/scientists-endorse-mass-civil-disobedience-to-force-climate-action-idUKKBN1WS01K
https://uk.reuters.com/article/us-climate-change-scientists/scientists-endorse-mass-civil-disobedience-to-force-climate-action-idUKKBN1WS01K
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and what we are capable of doing would suffice to solve most of the world's 
problems.”  
 
Or as the Dalai Lama said: "It is not enough to be compassionate - you must act.”  
 
Yes. We must act. And we must act now. The future of our children, and our 
grandchildren, is at stake.  
 
See you on the streets! 
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Quotes 
  
“There is a widespread view that a 4°C future is incompatible with any reasonable 
characterisation of an organised, equitable and civilised global community.”  
- Professor Kevin Anderson, deputy director of the Tyndall Centre for Climate Change 
Research. "Climate Change Going Beyond Dangerous-Brutal Numbers and Tenuous Hope" 
in “What Next? Climate, Development and Equity” 2012. 
 
“We are facing a man-made disaster on a global scale. Our greatest threat in 
thousands of years” 
- Sir David Attenborough, naturist and broadcaster. Opening ceremony of United Nations 
climate talks, Katowice, Poland, 3 Dec. 2018.  
 
“Surely we have a responsibility to leave for future generations a planet that is 
healthy and habitable by all species” 
- Sir David Attenborough, “State of the Planet with David Attenborough”, first broadcast BBC 
One Nov. 2000. 
 
“This isn't just about losing wonders of nature. With the loss of even the smallest 
organisms, we destabilise and ultimately risk collapsing the world's ecosystems - the 
networks that support the whole of life on Earth.”  
- Sir David Attenborough, “Climate Change: The Facts”, first broadcast BBC One 18 April 
2019. 
 
“Climate crisis is the greatest ever threat to human rights. The economies of all 
nations, the institutional, political, social and cultural fabric of every state, and the 
rights of all your people, and future generations, will be impacted.”  
- Michelle Bachelet, United Nations High Commissioner for Human Rights, The Guardian, 9 
Sep. 2019 
 
“Not everything that is faced can be changed, but nothing can be changed until it is 
faced.” 
- James Baldwin, American essayist, novelist and playwright 
 
“The future for low-lying coastal communities looks extremely bleak… But the 
consequences will be felt by all of us. There is plenty to be concerned about for the 
future of humanity and social order” 
- Professor Jonathan Bamber, Bristol University, 25 Sep. 2019. 
 
"Global warming of 4˚C this century is quite possible and would bring massive risks 
to life and society - heatwaves, coastal and river flooding, droughts and more... We 

https://archive.org/stream/fs_cc_Climate_Change_Going_Beyond_Dangerous-Brutal_Numbers_and_Tenuous_Hope/Climate_Change_Going_Beyond_Dangerous-Brutal_Numbers_and_Tenuous_Hope_djvu.txt
https://www.bbc.co.uk/news/science-environment-46398057
http://www.bbc.co.uk/pressoffice/pressreleases/stories/2002/08_august/20/bbcfour_earthsummit.shtml#:~:text=%22I%20have%20been%20lucky%20in,and%20habitable%20by%20all%20species.%22
https://www.bbc.co.uk/programmes/m00049b1
https://www.theguardian.com/law/2019/sep/09/climate-crisis-human-rights-un-michelle-bachelet-united-nations
https://www.irishtimes.com/news/environment/climate-change-severely-damaging-world-s-oceans-un-report-warns-1.4029859
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don't know how society would respond to the massive risks of 4˚C global warming. 
Transformational change would be needed." 
- Professor Richard Betts MBE, Chair of Climate Impacts at the University of Exeter and 
Head of Climate Impacts at the Met Office Hadley Centre, 2020. 
 
“Soil is lost rapidly but replaced over millennia and this represents one of the 
greatest global threats for agriculture” 
- Professor Duncan Cameron, Professor of Plant and Soil Biology at the University of 
Sheffield, speaking at the 21st UN Conference of the Parties in Paris, 2 Dec. 2015. 
 
 “Once climate change becomes a defining issue for financial stability, it may already 
be too late.”  
- Mark Carney, Former Governor of the Bank of England, “Breaking the tragedy of the 
horizon – climate change and financial stability”, Lloyd's of London, 29 Sep. 2015 
 
“Efforts to reverse global warming will lead to “major changes” in the UK economy. 
Companies that fail to respond to climate change “will go bankrupt without question”  
- Mark Carney, Former Governor of the Bank of England, Channel 4 News, 31st July 2019 
 
“The political and economic map of the world simply cannot cope with these 
stresses, without real change in the way nations plan, govern and commit resources. 
Disaster relief will likely be inadequate, insurance funds will probably fail, and vast 
dislocations of supplies and services are to be expected. Having a capable army and 
rescue services will not be enough. The threat of mass casualties, political upheaval, 
and conflict within and between states will certainly increase.”  
- General Wesley K Clark (Ret.), Former NATO supreme allied commander for Europe. 
“Climate change: The next challenge for national security”, Al Jazeera, 25 June 2013 
 
"It is not enough to be compassionate - you must act.”  
- The Dalai Lama 
 
“Global freshwater security - and therefore global food security - is at far greater risk 
than we ever imagined.” 
- Professor Jay Famiglietti, senior water scientist at NASA’s jet propulsion laboratory, 2 April 
2019. 
 
“The shock for us was that tidal flooding could become the new normal in the next 15 
years; we didn’t think it would be so soon… If you live on a coast and haven’t seen 
coastal flooding yet, just give it a few years. You will.” 
- Dr. Melanie Fitzpatrick, Union of Concerned Scientists, USA, 18 Oct. 2014 
 
“It’s time to participate in non-violent political movements wherever possible.”  
“Impossible isn’t a fact, it’s an attitude”.  

https://twitter.com/richardabetts/status/1299637090393698304?s=21
http://grantham.sheffield.ac.uk/soil-loss-an-unfolding-global-disaster/
https://www.youtube.com/watch?v=V5c-eqNxeSQ
https://www.youtube.com/watch?v=ki45Ra8sajA
https://www.aljazeera.com/indepth/opinion/2013/06/2013624154929948365.html
https://www.pewtrusts.org/en/research-and-analysis/articles/2019/04/02/what-is-the-future-of-water
https://www.climatecentral.org/news/coastal-flooding-us-cities-18148
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- Christiana Figueres, Former Executive Secretary of the United Nations Framework 
Convention on Climate Change (2010-2016), “The Future We Choose: Surviving the Climate 
Crisis”, Knopf published 25 Feb. 2020 
 
"Every crisis contains both danger and opportunity. Today I believe we have to slow 
down our rate of production and consumption and to learn to understand and 
contemplate the natural world. We need to reconnect with our real surroundings." 
- Pope Francis 
 
"I see early signs of an economy that is more human. But let us not lose our memory 
once all this is past, let us not file it away and go back to where we were. This is the 
time to take the decisive step, to move from using and misusing nature to 
contemplating it." 
- Pope Francis 
 
"Every crisis contains both danger and opportunity. Today I believe we have to slow 
down our rate of production and consumption and to learn to understand and 
contemplate the natural world. We need to reconnect with our real surroundings." 
- Pope Francis 
 
"I see early signs of an economy that is more human. But let us not lose our memory 
once all this is past, let us not file it away and go back to where we were. This is the 
time to take the decisive step, to move from using and misusing nature to 
contemplating it." 
- Pope Francis 
 
“Listen to the cry of the earth and the cry of the poor, who suffer the most. The 
urgent need for interventions can no longer be postponed.”  
- Pope Francis, Vatican City, 30 August 2017 
 
"Start by doing what’s necessary; then do what’s possible; and suddenly you are 
doing the impossible."  
- St. Francis of Assisi 
 
“The difference between what we do and what we are capable of doing would suffice 
to solve most of the world's problems.”  
- Mahatma Gandhi 
 
“Insect decline should be of huge concern to all of us, for insects are at the heart of 
every food web, they pollinate the large majority of plant species, keep the soil 
healthy, recycle nutrients, control pests, and much more. Love them or loathe them, 
we humans cannot survive without insects.”  
- Professor Dave Goulson, Professor of Biology, The University of Sussex, 2019.  

https://globaloptimism.com/the-future-we-choose-book/
https://www.bbc.co.uk/news/world-53055220
https://apnews.com/21298ac4fe1a48888cdb258fd78a59b9/Pope-asks-world-leaders-to-listen-to-'cry-of-the-Earth
https://www.theguardian.com/environment/2019/feb/10/plummeting-insect-numbers-threaten-collapse-of-nature
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“Climate change is moving faster than we are - and its speed has provoked a sonic 
boom SOS across our world. We face a direct existential threat.”  
- António Guterres, United Nations Secretary-General. Opening remarks at United Nation 
General Assembly, 10 Sep. 2018. 
 
“What we are doing [by subsidising fossil fuels] is using taxpayers’ money - which 
means our money - to boost hurricanes, to spread droughts, to melt glaciers, to 
bleach corals. In one word: to destroy the world.” 
- António Guterres, United Nations Secretary-General. Reuters, 28 May 2019.  
 
"We have all the resources we need to deal with this. There is nothing magical about 
reducing carbon dioxide in the atmosphere. There is nothing magical about the 
greenhouse effect. We know exactly how to deal with it. We just don’t have the 
political or economic will to do this.”  
- Professor Stephan Harrison, Professor of Climate and Environmental Change, University of 
Exeter, “Climate Change: Current state of the Science”, Exeter, 9 March 2019. 
 
“We are in a planetary emergency.”  
- Professor James Hansen, former Director of the NASA Goddard Institute for Space 
Studies, US Congress testimony, 23 June 1988. 
 
“Tipping points are so dangerous because if you pass them, the climate is out of 
humanity’s control: if an ice sheet disintegrates and starts to slide into the ocean 
there’s nothing we can do about that.” 
- Professor James Hansen, former Director of the NASA Goddard Institute for Space 
Studies, 23 Nov. 2009. 
 
"There is tremendous potential for the international shipping industry to decarbonise 
completely and reach zero emissions by 2050, yet there is very little sign of this 
sector is moving anywhere near fast enough."  
- Bill Hare, CEO / Senior Scientist at Climate Analytics, 24 June 2020. 
 
“The path that the world chooses today will irreversibly mark our children’s futures. 
We must listen to the millions of young people who have led the wave of school 
strikes for urgent action.”  
-  Stella Hartinger, Cayetano Heredia University, Peru, author of the 2019 Lancet Countdown 
Report, The Guardian, 13 Nov. 2019. 
 
"Climate change is accelerating more rapidly and dangerously than most of us in the 
scientific community had expected or that the IPCC in its 2007 Report presented."  
- Sir John Haughton, Former Co-Chair of the IPCC, Former Director General of the UK Met 
Office, “Climate Safety in Case of Emergency…”, Public Interest Research Centre, 2008. 
 

https://www.un.org/sg/en/content/sg/speeches/2018-09-10/remarks-climate-change
https://uk.reuters.com/article/global-climatechange-energy/fossil-fuel-subsidies-are-wrecking-the-world-says-u-n-chief-idUKL8N2345F6
https://www.youtube.com/watch?v=fceSISE-duo
https://www.newsweek.com/james-hansen-talks-about-climate-change-76911
https://news.trust.org/item/20200624211613-qct0f/
https://www.theguardian.com/environment/2019/nov/13/climate-crisis-will-affect-lifelong-health-of-young-warn-doctors
https://publicinterest.org.uk/download/archive/climatesafety.pdf
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 "To care about climate change, all you have to be, pretty much, is a human being on 
planet earth"  
- Professor Katharine Hayhoe, Eighth Annual Stephen H. Schneider Award for Outstanding 
Climate Science Communication, 22 Jan. 2019. 
 
 “For policy makers who think of climate change as a long-term future issue this 
should be a wake-up call. Whether we succeed or fail in containing warming to 2°C 
is determined by what we do now, not in future decades.”  
- Professor Cameron Hepburn of Oxford University, 30 March 2016. 
 
 “We basically have three choices: mitigation, adaptation and suffering. We’re going 
to do some of each. The question is what the mix is going to be. The more mitigation 
[(reduction of emissions)] we do, the less adaptation will be required and the less 
suffering there will be.”  
- Professor John Holdren, former President of the American Association for the 
Advancement of Science, on publication of IPCC fourth assessment report, 29 Jan. 2007. 
 
 "Everything that is expected to result from global climate change driven by 
greenhouse gases is not only happening, but it’s happening faster than anybody 
expected.”  
- Professor John Holdren, Science and Technology advisor to President Barack Obama, 
director of the Woods Hole Research Center, in “Climate Wars” by Gwynne Dyer, Oneworld 
publications, 2011. 
 
 “Human influence on the climate system is clear, and recent anthropogenic 
emissions of green-house gases are the highest in history.” 
- Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report, 2014. 
 
“Warming of the climate system is unequivocal, and since the 1950s, many of the 
observed changes are unprecedented over decades to millennia. The atmosphere 
and ocean have warmed, the amounts of snow and ice have diminished, and sea 
level has risen.” 
- Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report, 2014. 
 
“Every action matters. Every bit of warming matters. Every year matters. Every 
choice matters.” 
- IPCC YouTube video, based on the IPCC Special Report on Global Warming of 1.5°C. 
 
“Nature is declining globally at rates unprecedented in human history - and the rate 
of species extinctions is accelerating, with grave impacts on people around the world 
now likely”  
- Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services 
Report, IPBES, 2019. 
 

https://www.climatechangenews.com/2016/03/30/new-fossil-fuel-plants-post-2017-risk-2c-warming-limit/
https://www.nytimes.com/2007/01/30/world/30climate.html
https://oneworld-publications.com/climate-wars-pb.html
https://www.ipcc.ch/report/ar5/syr/
https://www.ipcc.ch/report/ar5/syr/
https://www.youtube.com/watch?v=rVjp3TO_juI
https://ipbes.net/global-assessment
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"The problems of the world cannot possibly be solved by skeptics or cynics whose 
horizons are limited by obvious realities. We need men and women who can dream 
of things that never were."  
- John F. Kennedy 
 
"It's not enough to simply pray for a better environment, you have to stand up and 
take action."  
- Fazlun Khalid, Founder of Islamic Foundation for Ecology and Environmental Science, 
Deutsche Welle, 2 April 2014. 
 
“This is an emergency and for emergency situations we need emergency action.”  
- Ban Ki-Moon, Former UN Secretary General, UN address, 10 Nov. 2007 
 
“Climate change will lead to battles for food”  
- Jim Yong Kim, Former President of The World Bank, World Bank statement, 7 April 2014 
 
“If you got in a plane with a one in 100 chance of crashing you would be 
appropriately scared. But we are experimenting with the climate in a way that throws 
up probabilities of very severe consequences of much more than that.”  
- Sir David King, Former UK Chief Scientist and Former UK Special Representative for 
Climate Change, 16 Sep 2019. 
 
“There’s this remarkable building of this body of evidence that we’re making these 
storms more deleterious.” 
- Dr. James Kossin, Atmospheric Research Scientist, National Oceanic and Atmospheric 
Administration, 18 May 2020. 
 
“A rapidly changing climate has dire implications for every aspect of human life, 
exposing vulnerable populations to extremes of weather, altering patterns of 
infectious disease and compromising food security, safe drinking water and clean air”  
- The Lancet Countdown Report “The 2018 report of the Lancet Countdown on health and 
climate change: shaping the health of nations for centuries to come”, The Lancet, Nov. 28 
2018 
 
“We’ve found that one of the most worrying impacts of climate change has already 
begun. This is decades ahead of even the most pessimistic climate models. Humans 
have been lucky so far, as tropical forests are mopping up lots of our pollution, but 
they can’t keep doing that indefinitely. We need to curb fossil fuel emissions before 
the global carbon cycle starts working against us. The time for action is now.” 
- Professor Simon Lewis, University College London and University of Leeds, 4 Mar 2020. 
 
“The use of forests as an offset is largely a marketing tool for companies to try to 
continue with business as usual.” 
- Professor Simon Lewis, University College London and University of Leeds, 4 Mar 2020. 

https://www.dw.com/en/eco-islam-pioneer-every-single-thing-we-do-affects-others/a-16714734
http://news.bbc.co.uk/1/hi/sci/tech/7088435.stm
https://www.theguardian.com/environment/2014/apr/03/climate-change-battle-food-head-world-bank
https://www.bbc.co.uk/news/science-environment-49689018
https://www.nytimes.com/2020/05/18/climate/climate-changes-hurricane-intensity.html
https://doi.org/10.1016/S0140-6736(18)32594-7
https://www.theguardian.com/environment/2020/mar/04/tropical-forests-losing-their-ability-to-absorb-carbon-study-finds
https://www.theguardian.com/environment/2020/mar/04/tropical-forests-losing-their-ability-to-absorb-carbon-study-finds
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“Our generation is going to be responsible for the loss of one of the most majestic 
ecosystems on the face of the Earth. We're literally watching the death of this natural 
wonder.”  
- Professor Michael Mann, Professor of Atmospheric Science at Pennsylvania State 
University, speaking about coral reefs in “Climate Change: The Facts”, first broadcast BBC 
One 18 April 2019. 
 
"We are seeing increases in extreme weather events that go well beyond what has 
been predicted or projected in the past. We're learning that there are factors we were 
not previously aware of that may be magnifying the impacts of human-caused 
climate change... Increasingly, the science suggests that many of the impacts are 
occurring earlier and with greater amplitude than was predicted" 
- Professor Michael Mann, Director of the Earth System Science Center at Pennsylvania 
State University, 26 Dec. 2017 
 
“We know that with increased storms, increased floods, droughts and heat waves, 
production of food will be more problematic. Ensuring people have access to clean, 
safe drinking water will become much more difficult”  
- Professor Mark Maslin, Professor of Climatology at University College London.  “Climate 
Change: The Facts”, first broadcast BBC One 18 April 2019. 
 
“While adaptation is now urgent and there are many adaptation opportunities, 
climate science tells us  that further warming and risk increase  can only be stopped 
by achieving zero net greenhouse gas emissions.”  
- McKinsey Global Institute, “Climate risk and response: Physical hazards and 
socioeconomic impacts”, 16 Jan. 2020 
 
“Greater awareness of climate risk could make long-duration borrowing more 
expensive or unavailable, impact insurance cost and availability, and reduce terminal 
values. This could trigger capital reallocation and asset repricing. This recognition 
could happen quickly, with the possibility of cascading consequences.” 
- McKinsey Global Institute, “Climate risk and response: Physical hazards and 
socioeconomic impacts”, 16 Jan. 2020 
 
“Climate change is a medical emergency … It thus demands an emergency 
response…” 
- Professor Hugh Montgomery, director of the University College London Institute for Human 
Health and Performance, Lancet Commission Co-Chair, 22 June 2015. 
 
“Climate change is the greatest security threat of the 21st century,” 
- Major General Munir Muniruzzaman (Retd.), chairman of the Global Military Advisory 
Council on Climate Change, The Guardian, 1 Dec. 2017 
 

https://www.bbc.co.uk/programmes/m00049b1
https://insideclimatenews.org/news/26122017/climate-change-science-2017-year-review-evidence-impact-faster-more-extreme?ref=patrick.net
https://www.bbc.co.uk/programmes/m00049b1
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-response-physical-hazards-and-socioeconomic-impacts
https://www.cbsnews.com/news/climate-change-poses-medical-emergency-major-report-says/
https://www.theguardian.com/environment/2016/dec/01/climate-change-trigger-unimaginable-refugee-crisis-senior-military?subid=19781855
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“There is an air pollution pandemic”  
- Professor Thomas Munzel, Specialist in Interventional Cardiology, Risk Factors and 
Prevention, University Medical Centre of Mainz, 3 March 2020 
 
“Join the dots. It's happening. It's happening in your world, it's happening in my 
world. And let's be very clear about this - it is going to get much worse.”  
- Dr Sunita Narain, Director General of The Centre for Science and Environment. “Climate 
Change: The Facts”, first broadcast BBC One 18 April 2019. 
 
“You have to understand, this is also a crisis for the world. The fact is that if the poor 
are suffering today, then the rich will also suffer tomorrow.”  
- Dr Sunita Narain, Director General of The Centre for Science and Environment. “Climate 
Change: The Facts”, first broadcast BBC One 18 April 2019. 
 
“Climate change is the biggest threat wildlife will face this century”  
- National Wildlife Federation, “Wildlife in a Warming World”, 2013. 
 
“There are three factors with storms like this: rainfall, storm surge and wind. Rainfall 
levels are on the increase because of climate change, and storm surges are more 
severe because of sea level rises.” 
- Dr Friederike Otto, Acting Director of the Environmental Change Institute, University of 
Oxford, and an Associate Professor in the Global Climate Science Programme.  
 
“The next 20 years will be worse than the last 20 years — all indications point to that 
- and things will be completely nuts by the end of the century if we keep doing what 
we’re doing now.” 
- Dr Angeline Pendergrass, National Center for Atmospheric Research (NCAR) in Boulder, 
Colorado, Nature, 20 Nov. 2018. 
 
“The impact on families is going to be something that I don't think we could ever 
prepare for.”  
- Colette Pichon Battle, Executive Director of the Gulf Coast Center for Law and Policy, 
speaking about rising sea levels. “Climate Change: The Facts”, first broadcast BBC One 18 
April 2019.  
 
“Unless we take evasive action, our future oceans will have fewer fish, fewer whales 
and frequent dramatic shifts in ecological structure will occur, with concerning 
implications for humans who depend on the ocean.”  
- Dr Éva Plagányi, Commonwealth Scientific and Industrial Research Organisation, 
Australia, 5 March 2019. 
 
“A vegan diet is probably the single biggest way to reduce your impact on planet 
Earth, not just greenhouse gases, but global acidification, eutrophication, land use 

https://www.rte.ie/news/world/2020/0303/1119830-pollution/
https://www.bbc.co.uk/programmes/m00049b1
https://www.bbc.co.uk/programmes/m00049b1
https://www.nwf.org/~/media/PDFs/Global-Warming/Reports/NWF_Wildlife-Warming-World_Report_web.ashx
https://www.climatenorthernireland.co.uk/news/cc-making-storms-more-severe
https://www.nature.com/articles/d41586-018-07447-1
https://www.bbc.co.uk/iplayer/episode/m00049b1/climate-change-the-facts
https://www.ecowatch.com/marine-heatwaves-ocean-ecosystems-2630710689.html
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and water use. It is far bigger than cutting down on your flights or buying an electric 
car.”  
- Dr Joseph Poore, environmental scientist at the University of Oxford, Guardian, 31 May 
2018. 
 
“Personally I find the results alarming. Species attempt to adapt to changing 
environment, but they cannot do it at a sufficient pace to ensure that populations are 
viable. Climate change has caused irreversible damage to our biodiversity already, 
as evidenced by the findings of this study. The fact that species struggle to adapt to 
the current rate of climate change means we have to take action immediately in 
order to at least halt or decrease the rate.” 
- Dr Viktoriia Radchuk, Leibniz Institute for Zoo and Wildlife Research in Germany, Guardian, 
23 July 2019. 
 
“Sea level is rising much faster and Arctic sea ice cover shrinking more rapidly than 
we previously expected. Unfortunately, the data now show us that we have 
underestimated the climate crisis in the past.”  
- Professor Stefan Rahmstorf, Professor of Physics of the Oceans, Potsdam Institute for 
Climate Impact Research, 2009. 
 
“What’s the use of having developed a science well enough to make predictions if, in 
the end, all we’re willing to do is stand around and wait for them to come true?” 
- Professor Sherwood Rowland, Nobel prize winner in chemistry for discovering the impact 
CFCs have in depleting the ozone layer, “Annals of Chemistry: In The Face of Doubt” by 
Paul Broder, the New Yorker, 9 June 1986. 
 
“Based on sober scientific analysis, we are deeply within a climate emergency state 
but people are not aware of it.”  
- Professor Hans Joachim Schellnhuber, Founder of the Potsdam Institute for Climate Impact 
Research and former chair of the German Advisory Council on Global Change (WBGU), 
European Research and Innovation Days event, 24 Sep. 2019 
 
"It doesn't matter how strong your opinions are. If you don't use your power for 
positive change, you are, indeed, part of the problem."  
- Coretta Scott King, American Author, Activist, and Civil Rights Leader 
 
“There is a growing sense of panic in those who really understand what a 4°C world 
might be like.”  
- Professor Will Steffen, Director of the Australian National University Climate Change 
Institute. “Avoiding the Unadaptable: A 4°C World”, Climate Commision, 2012. 
 
"Climate change is the result of the greatest market failure the world has seen. We 
risk damages on a scale larger than the two world wars of the last century. What we 

https://www.theguardian.com/environment/2018/may/31/avoiding-meat-and-dairy-is-single-biggest-way-to-reduce-your-impact-on-earth
https://www.theguardian.com/environment/2019/jul/23/animals-failing-to-adapt-to-speed-of-climate-crisis-study-finds
http://www.copenhagendiagnosis.com/%20%20https://e360.yale.edu/features/the_copenhagen_diagnosis_sobering_update_on_the_science
https://www.newyorker.com/magazine/1986/06/09/in-the-face-of-doubt
https://webarchive.nla.gov.au/awa/20130329104324/https://climatecommission.gov.au/others/avoiding-unadaptable-a-4-degree-celsius-world/
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are talking about is extended world war. People would move on a massive scale. 
Hundreds of millions, probably billions of people would have to move.”  
- Lord Nicholas Stern, Professor of Economics and Government and Author of The Stern 
Review on the Economics of Climate Change, 2007. At Royal Economic Society (RED) 
Public lecture, Manchester, 29 Nov. 2007. 
 
"The climate emergency is our third world war. Our lives and civilization as we know 
it are at stake, just as they were in the Second World War."  
- Professor Joseph Stiglitz, Economist, recipient of the Nobel Memorial Prize in Economic 
Sciences, The Guardian, 4 June 2019 
 
“Virtually all of us are now convinced that global warming poses a clear and present 
danger to civilization.”  
- Professor Lonnie Thompson, director of the Byrd Polar Research Centre, “Climate Change: 
The Evidence and Our Options”, The Behavior Analyst, 2010.    
 
"Until you start focusing on what needs to be done rather than what is politically 
possible there is no hope. We cannot solve a crisis without treating it as a crisis. We 
need to keep the fossil fuels in the ground and we need to focus on equity. And if 
solutions within this system are so impossible to find then maybe we should change 
the system itself."  
- Greta Thunberg, speech at UN Climate Change COP24 conference, 15 Dec. 2018. 
 
"Forests can become lakes in the course of a month, landslides occur with no 
warning, and invisible methane-seep holes can swallow snowmobiles whole." 
-  Professor Merritt Turetsky, director of the Institute of Arctic and Alpine Research 
(INSTAAR) at CU Boulder, 2020.  
 
“It really becomes difficult to see at such levels of warming how we're going to 
maintain our agriculture, such that the population of the world can actually feed 
itself.”  
- Dr Peter Stott, Head of the Climate Monitoring and Attribution Team at the Met Office.  
“Climate Change: The Facts”, first broadcast BBC One, April 2019. 
 
"at present rates of human emissions, there will be more CO2 in Earth’s atmosphere 
by 2025 than at any time in at least the last 3.3 million years." 
- Elwyn de la Vega, University of Southampton 
“Atmospheric CO2 during the Mid-Piacenzian Warm Period and the M2 glaciation”, Scientific 
Reports, 2020. 
 
"Nobody expected the ice sheet to lose so much mass so quickly, things are 
happening a lot faster than we expected." 
- Professor Isabella Velicogna, University of California, Irvine. 
“The great Greenland meltdown”, Science magazine, 2017 

https://www.theguardian.com/environment/2007/nov/29/climatechange.carbonemissions
https://www.theguardian.com/commentisfree/2019/jun/04/climate-change-world-war-iii-green-new-deal
https://link.springer.com/content/pdf/10.1007/BF03392211.pdf
https://www.youtube.com/watch?v=VFkQSGyeCWg
https://www.sciencedaily.com/releases/2020/02/200203151152.htm
https://twitter.com/StottPeter/status/1118976780323426307
https://www.nature.com/articles/s41598-020-67154-8
https://www.sciencemag.org/news/2017/02/great-greenland-meltdown
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“We have already observed impacts of climate change on agriculture. We have 
assessed the amount of climate change we can adapt to. There’s a lot we can’t 
adapt to even at 2ºC. At 4ºC the impacts are very high and we cannot adapt to 
them.” 
- Professor Rachel Warren, University of East Anglia, The Conversation, 2014  
 
“The health of ecosystems on which we and all other species depend is deteriorating 
more rapidly than ever. We are eroding the very foundations of our economies, 
livelihoods, food security, health and quality of life worldwide.”  
- Sir Robert Watson, Chair of the Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services, on publication of IPBES 2019 report. 
 
“There is no question we are losing biodiversity at a truly unsustainable rate that will 
affect human wellbeing both for current and future generations” 
- Sir Robert Watson, chair of the Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services, 3 May 2019. 
 
“Children’s bodies and immune systems are still developing, leaving them more 
susceptible to disease and environmental pollutants. The damage done in early 
childhood lasts a lifetime. Without immediate action from all countries climate change 
will come to define the health of an entire generation.”  
- Nick Watts, Executive Director of the 2019 Lancet Countdown Report, The Guardian, 13 
Nov 2019 
 
"It is generally foolish to bet against the judgments of science, and in this case, 
where the planet is at stake, it is insane.”  
- Professor Steven Weinberg, Nobel-Prize winning Theoretical Physicist, “Third Thoughts”, 
Harvard University Press, 2018. 
 
“The future of the human race is now at stake.”  
- Rowan Williams, Former Archbishop of Canterbury, 11 March 2019 
 
“To ignore the challenge of climate change is to betray Jewish values.”  
- Rabbi Jonathan Wittenberg, the Jewish Chronicle, 19 June 2017. 
 
 “…there is also no certainty that adaptation to a 4°C world is possible. A 4°C world 
is likely to be one in which communities, cities and countries would experience 
severe disruptions, damage, and dislocation, with many of these risks spread 
unequally. It is likely that the poor will suffer most and the global community could 
become more fractured, and unequal than today. The projected 4°C warming simply 
must not be allowed to occur”  
- World Bank, “Turn Down the Heat: Why a 4°C Warmer World Must Be Avoided.” 
Washington, DC, 2012. 

https://theconversation.com/ipcc-expert-wrap-costs-of-climate-change-mounting-time-to-adapt-24939
https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/
https://www.theguardian.com/environment/2019/may/03/climate-crisis-is-about-to-put-humanity-at-risk-un-scientists-warn
https://www.theguardian.com/environment/2019/nov/13/climate-crisis-will-affect-lifelong-health-of-young-warn-doctors
https://www.hup.harvard.edu/catalog.php?isbn=9780674975323
https://www.youtube.com/watch?v=Q7aOc1oeBzk
https://www.thejc.com/judaism/features/eco-shuls-are-the-answer-to-donald-trump-1.440226
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/865571468149107611/turn-down-the-heat-why-a-4-c-warmer-world-must-be-avoided
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“The climate crisis has arrived and is accelerating faster than most scientists 
expected. It is more severe than anticipated, threatening natural ecosystems and the 
fate of humanity.”  
- World Scientists’ Warning of a Climate Emergency, BioScience, January 2020. 
 

 

https://academic.oup.com/bioscience/article/70/1/100/5670749
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Testimonials: What other scientists, political voices 
and readers are saying about this guide 

 
“A fantastic communication summary of the science of climate/ecological crises. This 
document represents more than a year of careful work by one of the UK's most 
talented and dedicated science communicators, with the support of some of its most 
eminent climate scientists. It should be of immense help to journalists, educators and 
anyone who cares about human life on earth, but often has difficulty navigating the 
scientific knowledge. This is an immense step forward in creating an educated public 
on climate topics."  
Professor Julia Steinberger, Professor of Social Ecology and Ecological Economics at the 
University of Lausanne and Lead Author of Working Group 3 of the IPCC 6th Assessment 
Report 
 
"Many people have asked me if there is a reliable book or resource that tells them all 
they need to know about the climate and ecological crisis in an easy to understand 
way. Now, I can say that there is, and what's more, it's not behind a paywall! 
Scientists have for decades warned us of climate change and ecological breakdown 
in scholarly journals. Now those many warnings are integrated and brought to life in 
this excellent book. A must-read for anyone who wants to understand why we must 
act NOW." 
@ScienceWarning, Dr Alison Green, Executive Director of Scientists Warning, Psychologist 
and former Pro Vice-Chancellor of Arden University 
 
“Dr Grossman’s report is an outstanding summary of the evidence for the current 
and future impact of anthropogenic climate change on our planet and civilisation. It 
provides a clear explanation of changing climate processes and effects for anyone 
seeking a better personal understanding or needing summary material for sharing 
with others. Many text links take you quickly into detailed and original studies if you 
need them. This report left me feeling that the scientific community has generated 
more than enough evidence of the problem, and needs to turn now to generating 
more evidence for the solutions. But first, we need to reach many more people on 
climate change, and this report is an invaluable tool for that task.”   
Professor Jeff Waage OBE, London School of Hygiene and Tropical Medicine, University of 
London 
 
“This is a powerful statement on the need for action, rigorously referenced and 
compellingly told.”  
@rpancost, Professor Rich Pancost, Head of the School of Earth Sciences at the University 
of Bristol, on Twitter  

http://www.scientistswarning.org
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“This is a brilliantly written planet polemic, I shared it with friends who aren’t rebels 
and they are now conscious climate change fighters as a result of reading it!” 
@lucierussell12, Lucie Russell, CEO of StreetDoctors charity and co-founder of The Big 
Issue, on Twitter 
 
“I've been asked how well this [new book] represents current science. It correctly 
says emissions from current worldwide policies could lead to 4C global warming this 
century, with potentially dire consequences. Yes, I do find it frightening. But it's still 
avoidable if emissions reduce soon.” 
@richardabetts, Professor Richard Betts MBE , Chair of Climate Impacts at the University of 
Exeter and Head of Climate Impacts at the Met Office Hadley Centre, on Twitter 
 
“Dear School Teachers. Here is the *ultimate guide* on the Climate and Ecological 
Emergency. Get informed / share the facts / use the terminology.”  
@geography_paul, Radical Geographer and Social and Environmental Activist, on Twitter 
 
“This is a very extensive, extremely well researched Google Document with pretty 
much everything you need to know about the climate emergency, covering very 
basic questions, effects, tipping points, and required actions.” 
Dense Discovery newsletter 
 
“[This] primer on the climate and ecological emergencies is really, really important 
reading.” 
@KetanJ0, Ketan Joshi, Climate and clean tech author and analyst, on Twitter 
 
“An amazing document! - a clear, accessible and peer-reviewed overview of the 
science of the planetary emergency.” 
Dr Charlie Gardner, Lecturer in Conservation Science at the Durrell Institute of Conservation 
and Ecology at the University of Kent 
 
“Fantastic work, I will be sharing this doc with everyone I know. Thank you for all 
you’ve done, this has been badly needed and i think it has the best chance of 
bringing everyday people on board with the severity of the crisis.” 
@Al3xB83, Alex Berry, software developer, on Twitter 
 
“This is horrific, but critically important reading. It’s long, I’ve only skimmed. But that 
was enough for me to know that every human should *at least* skim through this.” 
@watchvidoesoul, London based freelance lighting cameraman, on Twitter 
 
“School textbooks for science and geography misrepresent, and lie about, the 
climate and ecological crisis. Luckily instead you can use this comprehensive, 
rigorously referenced and highly accessible document.” 

http://www.densediscovery.com
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@XREducators on Twitter 
 
“I've been teaching a class on the Anthropocene since 2015 at Central Connecticut 
State University and haven't found a comprehensive treatment on climate / 
environmental change until today. I've had to write my own material for my class and 
website, so your new paper is a wonderful addition.”  
Gary A. Gomby, Geological Sciences, Central Connecticut State University 
 
 
 

In the media: Talks, articles, interviews and short 
films about this guide 

 
Dr Emily Grossman’s Emergency on Planet Earth talk for the opening of the Cambridge Zero 
Climate Change Festival 2020. 
 
Article in The Scotsman written by Dr Emily Grossman about the need for urgent action and 
why she and the team wrote this guide.  
 
Short film: Dr Emily Grossman talking about her journey into activism and why we must Act 
Now. 
 
Article about this guide on the Scientists Warning website.  
 
Dr Emily Grossman in conversation with Dr Alison Green, Director of Scientists Warning.  

https://theanthropocenedashboard.com
https://www.youtube.com/watch?v=cBzW3lW7ugM&list=PL7nSrziT9MzXyDEts2jFSLTLpmRkZv7zp&index=28
https://www.scotsman.com/news/opinion/columnists/climate-change-simple-guide-scientific-evidence-explains-urgent-need-action-dr-emily-grossman-2966733
https://www.youtube.com/watch?v=jwULnVp7Eu4&feature=emb_logo
https://www.youtube.com/watch?v=jwULnVp7Eu4&feature=emb_logo
https://www.scientistswarning.org/2020/09/07/new-book-stresses-urgency-of-action-on-climate-crisis/
https://youtu.be/VuAKUNQHLBc
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