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Author’s Preface


YOU HAVE in your hands the ‘international edition’ of a book published originally for a UK audience under the title, The Truth About Trident: Disarming the Nuclear Argument. Trident is the UK’s (only) nuclear weapon system, and it was of great concern to me that the arguments in favour of retaining, and then upgrading, the UK’s Trident system were rarely challenged, or even questioned, by Members of Parliament, the mass media or the general public.


The Truth About Trident was an attempt to look in detail at each and every argument in favour of maintaining the UK’s Trident system in order to understand a) what these arguments are really saying; b) on what basis these arguments are made and why people believe them; c) how well they stand up to the historical evidence and the tests of logic; and finally d) whether we are able to reach anything remotely resembling the ‘truth’ of the matter.


I was prepared for the likelihood that most of these arguments would be found wanting, but that at least some of them would stand their ground as sensible, rational reasons for having nuclear weapons. I thought that, on balance, I would be able to make the case that the arguments against Trident slightly outweighed the arguments in its favour. As I wrote in the preface to the UK book, I was rather surprised to find that none of the arguments used to justify the Trident system were able to withstand even the most basic scrutiny.


The truth, as I found it, is that nuclear weapons may be the most powerful weapons ever invented, but the arguments in favour of having them are exceedingly weak. It therefore takes relatively little effort to effectively disarm whatever force those arguments may have been thought to have. If only the pride and machismo that underlie these arguments could be so easily disarmed, the world would be free of them by now.


While there are some unique features about the UK’s nuclear weapons and the UK’s circumstances in the world, the arguments made in favour of nuclear weapons in the UK are not substantially different from the arguments being used in the US, in France, or in the other countries which supposedly rely on the US nuclear ‘umbrella’, such as Canada, Australia, Japan, South Korea and the many European members of NATO.


In Russia and China there is less open debate about nuclear weapons, but it is unlikely that where the arguments are made, they are substantially different to what are presented here. The situation is not dissimilar in India and Pakistan.


Israel is a special case because its government does not publicly admit to having any nuclear weapons, even though the rest of the world believes they do. Apart from anything else, this at least means the government of Israel is under no obligation to explain or justify why they have them. Nevertheless it is difficult to believe that Israelis would use arguments any different to the ones used here to justify their possession of nuclear weapons if or when they were called to do so.


And then we come to North Korea. North Korea’s original reasons for wanting to develop nuclear weapons are complex (see chapter 7). Among the nine current nuclear weapons states, they are the most likely to be attacked by another nuclear weapons state (ie the USA). And yet, their reasons for developing nuclear weapons are exactly the same as those which have motivated the US government to develop them. So while we may be a long way away from any kind of public discussion about nuclear weapons in North Korea, the reasoning in this book still applies.


This book, while drawing heavily on the UK version, attempts to bring in some of the differences and nuances to the arguments that apply to some of these other countries. The US, in particular, has a much more entrenched commitment to nuclear weapons than probably any other country. As the first country to develop nuclear weapons, the only country to have ever used them in war, and the initiator of more or less every technical advancement in the field of nuclear weaponry since then, the US is clearly in the lead when it comes to justifying why it must have these weapons.


At the same time, the US is the most open about its nuclear weapon programme. Of all the nuclear weapons states, we know the most about what goes on in the US. Indeed, most of what we know about the UK’s nuclear weapons programme comes not from the UK government but from documents freely available in the US or obtained through Freedom of Information requests in the US.


It is therefore in the United States more than anywhere else that a thorough and proper public debate about nuclear weapons is both needed and possible. My only hope is that this book can make a small contribution to that debate, and that the people of the United States, along with the people of many other countries, will ‘arm’ themselves with the information and the arguments needed to disarm the nuclear argument and rid the world of nuclear weapons.




INTRODUCTION


Getting at the Truth


ANY BOOK WITH the word ‘truth’ in its subtitle is bound to attract a certain amount of scepticism if not downright ridicule. The idea that there is a single, knowable ‘truth’ about anything is rightly to be questioned. Even if such a concept exists in any objective sense, perhaps we are each bound by our own set of circumstances to see only our own truth and to claim anything beyond that as a delusion.


And yet, the reality is that none of us would be able to go about our daily lives without some concept of truth as a reference point. Being able to distinguish truth from lies, facts from opinions, evidence from hearsay is part of what makes us human. We all need to be able to establish for ourselves what is true and what is not.


Every witness in a court of law promises to tell ‘the truth, the whole truth and nothing but the truth’ before giving their testimony. That is a very exacting bar to meet, but if you are caught lying in court, you will go to prison for it. This book attempts to tell the truth, the whole truth and nothing but the truth – as best we are able to ascertain it – about nuclear weapons. It is a tall order, and not without its challenges.


The nuclear secret


For a start, we are faced immediately with the difficulty that what we are talking about is, at its core, a secret. Julius and Ethel Rosenberg were US citizens found guilty of passing atomic secrets to the Soviet Union, given the death sentence, and executed by electric chair in 1953. Today, vastly more information about the design and construction of nuclear weapons than was available to the Rosenbergs is freely available on the internet and accessible to anyone in the world. Yet the nuclear weapons states (NWSs) remain highly secretive about key aspects of their nuclear weapons programmes.


This is not just because these are horrifically dangerous weapons that governments don’t want falling into the ‘wrong hands’. It is also because, as we shall see, the whole doctrine of nuclear deterrence depends upon convincing a potential opponent that a government with nuclear weapons is deadly serious about this business. Deterrence is all about presentation and perceptions rather than about the reality that may lie beneath these.


It is precisely because these are such horrifically dangerous weapons and because governments are deadly serious about them that there also needs to be much more public discussion about nuclear weapons than there is. We need to know why we have these weapons, under what conditions would they ever be used, what would be the impact of their use, how safe are they in the meantime, are they really necessary, can we afford them, are there better alternatives? These are right and proper questions which ought to be discussed openly and publicly in any country relying on such weapons. And in order to discuss these questions, we need to know a certain amount about the subject matter.


The approach of this book


This book attempts to dig out the truth about nuclear weapons by examining the arguments for nuclear weapons and putting those to the test. Do these arguments hold up under scrutiny? What assumptions are being made and are these justified? What are the facts as best we know them and where are they coming from? What is the logic of the argument and is it valid and reasonable?


This book looks at 20 key arguments that are regularly used to present the case in favour of nuclear weapons. In each case, the argument in favour is explained, along with the assumptions and logic behind it. The arguments are then unpicked and examined in more detail, revealing in most cases cracks in the logic, gaps in the evidence and inherent contradictions in what is being asserted. This analysis then forms the basis for summarising the argument against nuclear weapons in each case. The arguments in favour of nuclear weapons are given a fair and sympathetic hearing. But this is not a book aiming to present a ‘balanced’ view, in which each side of the argument is given equal weight and neither turns out to be more ‘right’ than the other. This is a book about the truth of the matter and trying to seek out and determine what that is.


It will become obvious to the reader, if it is not already, that this book comes down clearly opposed to nuclear weapons. Whether this is justified on the basis of the arguments and the evidence presented is up to the reader to judge. What most people hear, however, are the pro-nuclear weapons arguments. These are presented to us every day by politicians of major political parties, the vast majority of journalists and broadcasters, academics, think tank experts, admirals and generals, business leaders, trade unionists, teachers and parents. It is hard to imagine another issue of such importance that is presented in such a one-sided, unbalanced way. This book is one small attempt to redress that balance.


Who this book is for


This book is intended for the general reader who may know little about the subject beyond what they hear on the news. It is also for those who have followed this issue closely over the years, but may now wish to refresh their memories in order to more confidently join in the current discussions. While covering in some detail the 20 arguments for and against nuclear weapons, this book does not need to be read from cover to cover. Some may want to dip into chapters that are particularly relevant to them or to the discussion at hand. Others may want to review the different arguments for and against nuclear weapons by looking at the beginnings and/or endings of each chapter.


The aim of the book is to get beyond the soundbites, headlines and slogans that tend to dominate the debate about nuclear weapons. The issues are complex and nuanced. They require more thought and attention than they are normally given. But for people who have neither the time nor the patience to read through a full-length book, there are plenty of short-cuts at hand.


Structure of the book


This book is divided into seven parts. Before looking at the arguments in favour of nuclear weapons, the four chapters in part one summarise what it is we are talking about. What are nuclear weapons (Chapter 1)? What is the fundamental difference between a nuclear weapon and any other kind of weapon (Chapter 2)? What is meant by ‘deterrence’ (Chapter 3)? And what does nuclear deterrence mean when other countries also have nuclear weapons (Chapter 4)? Following on from this introductory section, the arguments in favour of nuclear weapons are grouped into five parts (and then there is a concluding part at the end).


Part two looks at the arguments that centre around the claim that we need nuclear weapons for our security. Did nuclear weapons end WWII (Chapter 5)? Have they ‘kept the peace’ since 1945 (Chapter 6)? Are nuclear weapons protecting us here and now (Chapter 7)? And are they needed to protect us from future risks (Chapter 8)?


Part three looks at the arguments which focus on the nuclear weapons states themselves and their ‘place in the world’. Do nuclear weapons guarantee a seat at the ‘top table’ of world affairs (Chapter 9)? What does it mean to be a ‘responsible nuclear weapons state’ (Chapter 10)? Does the US (or the UK) need nuclear weapons to fulfil their obligations to the rest of NATO (Chapter 11)?


Part four looks at the arguments relating to nuclear weapons in terms of some more basic practicalities. Are they legal (Chapter 12)? Are they safe, even if never used (Chapter 13)? Are they affordable and what are the opportunity costs of maintaining nuclear arsenals today (Chapter 14)?


Part five then addresses the arguments that claim the states which have nuclear weapons are doing all they can to disarm. How committed are they to ‘multilateral’ disarmament (Chapter 15)? Have they already disarmed as much as they can (Chapter 16)? And even if we got rid of nuclear weapons, would it have any effect on other countries acquiring them (Chapter 17)?


And finally, in part six, we address the set of arguments that say you can’t ‘disinvent’ the bomb, so we need to learn to live with it, however awful that may be (Chapter 18). This includes the moral arguments (Chapter 19) and the claim that opposing nuclear weapons is not living in the ‘real world’ (Chapter 20).


In brief, the main arguments for and against nuclear weapons and the chapters in which they are covered are as follows:


The main arguments made for and against nuclear weapons:


Chapters 1 and 2


FOR: The awesome destructive power of nuclear weapons is what makes them effective as a deterrent.


AGAINST: They are Weapons of Mass Destruction with unacceptable humanitarian consequences.


Chapters 3 and 4


FOR: They are a deterrent and will never be used as a weapon. Having them prevents others using them.


AGAINST: A deterrent is a weapon that will sooner or later be used as a weapon.


Chapter 5


FOR: Nuclear weapons forced Japan to surrender and ended WW11, saving lives as a result.


AGAINST: The bombing of Hiroshima and Nagasaki was unnecessary and unjustified.


Chapter 6


FOR: Nuclear weapons have kept the peace since 1945 and prevented WWIII.


AGAINST: There is no hard evidence that they have ever ‘worked’ as a deterrent.


Chapter 7


FOR: Nuclear weapons are essential to national security in the 21st century.


AGAINST: Nuclear weapons serve no military purpose and do not defend us from 21st century threats.


Chapter 8


FOR: Nuclear weapons are an insurance policy against future unknown risks.


AGAINST: Nuclear weapons will be increasingly vulnerable and only make the world less safe.


Chapter 9


FOR: Nuclear weapon gives the NWSS a seat at the top table and status in the world.


AGAINST: The major powers do not need nuclear weapons to be key players in the world and would be more respected if they gave them up.


Chapter 10


FOR: Being a ‘responsible’ NWS means making sure that nuclear weapons cannot get into the ‘wrong hands’ or be used except as the ultimate ‘deterrent’.


AGAINST: There is no such thing as a ‘responsible’ NWS. Possessing these weapons is the height of irresponsibility.


Chapter 11


FOR: We have a duty to share the nuclear burden and to protect other countries in NATO.


AGAINST: US nuclear weapons do not protect NATO countries either. NATO nuclear policy makes the world less safe.


Chapter 12


FOR: The NWSs can maintain nuclear arsenals without reneging on international commitments.


AGAINST: Nuclear weapons are illegal under international law and maintaining them indefinitely violates NPT obligations.


Chapter 13


FOR: Nuclear weapons are kept safe and out of harm’s way with little risk.


AGAINST: There is a large and increasing risk of accident, miscalculation or unauthorised use.


Chapter 14


FOR: The costs are affordable and justified, and do not adversely affect other government spending.


AGAINST: The costs are huge and take funds away from other much-needed government programmes.


Chapter 15


FOR: The NWSs are committed to a multilateral approach to nuclear disarmament.


AGAINST: The NWSs continue to block multilateral disarmament because they are not really serious about it.


Chapter 16


FOR: The NWSs have already disarmed to the barest minimum needed for deterrence.


AGAINST: The NWSs have removed obsolete weapons but continue to upgrade their nuclear capabilities.


Chapter 17


FOR: There’s no point in the NWSs disarming further because it will have no effect on other states.


AGAINST: If any one of the NWSs took a lead it could break the deadlock on disarmament and speed up the process towards elimination.


Chapter 18


FOR: Nuclear weapons are here to stay and they cannot be ‘uninvented’.


AGAINST: Eliminating nuclear weapons is doable and there is no need to hold onto things that are no longer needed.


Chapter 19


FOR: Nuclear weapons prevent war, which is a greater evil, so they are morally justified.


AGAINST: Nuclear weapons are morally indefensible.


Chapter 20


FOR: Nuclear weapons are part of the real world and those who think otherwise are living in cloud cuckoo land.


AGAINST: The real world is one in which the majority of countries oppose nuclear weapons. No country can be secure unless all are secure.


Each chapter investigates these issues in detail and at the end of each chapter is a summary of the conclusions reached. At the end of the book is a summary of all the chapters (Chapter 21). For anyone looking for even more information, there is a detailed bibliography of relevant books and other materials, including websites with vast amounts of relevant information. These can be accessed through the dedicated website for this book:


www.disarmingarguments.com.




 


PART ONE


The Basics




CHAPTER 1


What are Nuclear Weapons?


NUCLEAR WEAPONS use the physics of ‘fissile materials’1 to create a very large explosion. The smallest possible nuclear explosion is similar in size to some of the largest possible conventional (ie non-nuclear) explosions,2 but most nuclear weapons involve explosions many thousands or even millions of times larger than that.3 As with any large explosion, the heat and blast effects kill and injure people, topple buildings and cause other widespread destruction. Unlike any other type of explosion, however, nuclear weapons also release radiation, which is uniquely harmful to humans in a range of different ways (see chapter 2).


The early ‘atom bomb’ was based on nuclear fission – splitting the atoms of uranium or plutonium in a chain reaction that rapidly creates temperatures hotter than the interior of the sun. At those massively high temperatures, other elements can also break apart to ‘boost’ the fission process and atoms of hydrogen can fuse together to create helium, causing an even larger explosion. This is where the term ‘hydrogen bomb’ came from, although the latter process is called nuclear fusion.


Today, most nuclear weapons incorporate all three stages into a single weapon: a fission bomb is detonated first, to create the temperatures needed for fusion, a neutron ‘booster’ then multiplies the impact of the fission process, and finally a fusion bomb is exploded, using hydrogen to create the maximum blast for the minimum quantity of fissile material.


When we talk about nuclear weapons we are mainly talking about the nuclear warhead, where the explosion takes place. To be used as a weapon, the warhead must be made into a free-fall bomb or put onto a missile so it can reach its target. Bombs and missiles also require some form of platform, or ‘delivery vehicle’, to launch the weapon. Delivery vehicles include aircraft, submarines, missile silos, mobile missile launchers and other delivery systems.


Nuclear weapons have been produced in all shapes and sizes since 1945. The smallest nuclear weapons ever deployed had a destructive capacity equivalent to around 10 tonnes of TNT, or 0.01 Kilotons (0.01 KT). The largest nuclear weapons ever deployed were in the 20–25 MT (25,000 KT) range. Most nuclear weapons today are between 100–1,000 KT (or 0.1 – 1 MT) in size.


Nuclear weapons capable of reaching targets many thousands of miles away are considered ‘strategic’ weapons. These are delivered by long-range bomber aircraft, ballistic missile submarines or inter-continental ballistic missiles (ICBMs). Nuclear weapons with a shorter range, measured in hundreds rather than thousands of miles, are considered ‘intermediate’ nuclear forces, and normally these are defined in terms of the shorter range of bomber aircraft or missiles.


Nuclear weapons with a very short range, measured in miles or tens of miles, are considered ‘battlefield’ or tactical nuclear weapons. During the Cold War, tens of thousands of battlefield nuclear weapons were facing each other in Central Europe. These included nuclear weapons fired from artillery pieces, dropped from helicopters, fired from trucks and jeeps, dropped as depth charges from ships, fired from torpedo tubes and even nuclear weapons designed to be carried into battle strapped onto the backs of soldiers and then detonated from a distance.


Who has nuclear weapons?


As of mid-2017, only nine states are producing and deploying their own nuclear weapons: The United States, Russia, China, UK, France, India, Pakistan, Israel and North Korea. South Africa developed and tested a nuclear weapon but then gave up its nuclear programme. Eleven other countries toyed with the idea of developing their own nuclear weapons and gave up their programmes before actually testing a nuclear device.4 At least 37 other countries are considered economically and technically capable of producing nuclear weapons if they chose to do so.


According to the US Bureau of Arms Control, Verification and Compliance, reporting in April 2017 under the terms of the NewSTART Treaty,5 the US currently has a total of 1,411 deployed nuclear warheads on 673 delivery vehicles and Russia has 1,765 deployed nuclear warheads on 523 delivery vehicles. These numbers do not include nuclear warheads which are considered ‘stockpiled’ or ‘retired’. Both countries have approximately 4,000 warheads in the first category and 2,500 in the second category, bringing the total warhead count up to around 7,000 nuclear warheads each.6


The UK claims to have 120 warheads operationally deployed on its Trident submarines, with another 95 ‘stockpiled’, for a total of 215. France and China both have close to 300 warheads in total. France is considered to have nearly all its warheads ‘deployed’ while China is not considered to have any of its warheads deployed.7 India and Pakistan currently have between 100–150 each, although again these are not considered to be deployed. Israel is believed to have around 80 nuclear warheads and North Korea around eight.


That makes for a grand total of just under 15,000 nuclear warheads in the world as of early 2017, of which around 4,000 are ‘operationally deployed’. Many of these are, in turn, on hair-trigger alert, ready to be fired at a moment’s notice.


At the height of the Cold War in the mid-1980s, there were more than 60,000 nuclear warheads in the world. More than 45,000 nuclear warheads have been successfully taken out of service and dismantled since then, meaning a reduction by three-quarters in the total number of nuclear weapons.


Virtually all of the largest nuclear weapons in the multi-megaton range have been removed since the height of the Cold War. Ironically, perhaps, so have most of the smallest nuclear weapons in the 1–10 Kiloton range and smaller. Currently, the smallest nuclear warhead in the US arsenal is in the 50 Kiloton range and the largest is in the 455 Kiloton range. While it is difficult to know for sure, the largest nuclear weapon currently deployed by Russia is probably in the 1,000 Kiloton range (1 MT) and the smallest is probably in the 10 Kiloton range.


The UK has only one type of warhead, and that is believed to be in the 100 Kiloton range, although they have at times claimed to also have a smaller yield option. All of France’s nuclear warheads are now in the 150–300 KT range, while China is believed to still have nuclear weapons in the 3,000–4,000 KT (3–4 MT) range, as well as weapons as small as 20 KT.


The impact of a nuclear detonation


The Hiroshima bomb was estimated to be in the range of 12,000–18,000 tonnes of TNT (12–18 KT), or roughly 1,000 times as powerful as the largest conventional bomb in the US arsenal today.8 The total number killed by the Hiroshima bomb is not known. The original estimate of 68,000 dead and a similar number injured was based on a random survey of households in 1946. However this did not take into account up to 20,000 Korean prisoners of war and an unknown number of refugees from other Japanese cities known to be in the city at that time.


Many of those who were injured by the Hiroshima blast died subsequently from radiation sickness and fatal injuries, in part because medical facilities were destroyed and very little was known about the dangers of radiation poisoning. It is difficult to know how many of the subsequent deaths in Hiroshima should be attributed to the atomic bomb as opposed to other causes. Most sources now use the figure of 140,000 as the total number killed by the Hiroshima bomb, although the city of Hiroshima maintains an official register of deaths from the atomic bomb right up to the present day, and that register now has more than 200,000 names.9


The atom bomb which was dropped on Nagasaki was of a different design and estimated to be slightly more powerful at 20 KT. The total death count was initially estimated at 60,000, or slightly less than at Hiroshima. A much larger number were injured but more of these people survived than in Hiroshima. Other differences between the death tolls in the two cities had to do with weather conditions, terrain, the type of buildings, the population density of the city and where the bomb was dropped in relation to where people were at the time.


A modern nuclear warhead with a yield of 100 KT is 6.6 times the size of the Hiroshima bomb. The scale of the destruction and the number of people who would be killed or injured from such an explosion is difficult to determine and depends on many factors, including those just mentioned above. There is not a linear relationship between the size of a nuclear explosion and the numbers killed or area destroyed. The biggest factor has to do with whether the bomb is detonated at, or near, the ground or higher up in the atmosphere (see next chapter). Nevertheless, based on what we know about Hiroshima, it is clear that the effects of a single nuclear weapon today, detonated on, or above a city, would be devastating.


The nuclear fireball


The detonation of a nuclear weapon creates a massive fireball as the nuclear chain reaction, or ‘fission’, breaks down the atoms of uranium and/or plutonium that are the initial fuel of the bomb. The temperature inside this fireball rises to tens of millions of degrees Centigrade. This is hotter than the interior of the sun and thousands of times hotter than a conventional explosion.10 Inside the fireball, these temperatures trigger the thermonuclear ‘fusion’ reaction that creates even more destructive energy as atoms of hydrogen are fused into helium and other by-products. The fireball of a 100 KT warhead is a sphere approximately 500 metres (1,500 ft) across in all directions.


If the fireball is 500 metres across and the centre of it is more than 250 metres above the ground, this is called an ‘airburst’. With the whole of the fireball in the air, very little else is consumed by the fireball other than the nuclear fuels contained in the bomb and small quantities of oxygen and other gases in the air. If the fireball is detonated below this height, this is considered a ‘groundburst’. Everything within that sphere is then turned into radioactive by-products as a result of the explosion, and this is a critical factor which we shall explore in greater detail in the next chapter.


From a basic airburst explosion, already more than 300 different radio­active isotopes are created from the exploding uranium and/or plutonium.11 Many more varieties of radioactive material may be additionally created from a groundburst explosion, depending on what was on the ground at that precise time and place. If the target of a groundburst explosion was a nuclear missile silo, nuclear weapons store or other nuclear facility, any nuclear warheads or other nuclear materials – as well as living creatures – that end up within reach of the fireball are themselves going to be irradiated and added to the total fireball and subsequent release of radioactive by-products.


Heat and blast effects


Conventional explosives cause death, injuries and destruction of property from the heat and blast of the explosion. This rips through buildings, sets fire to anything that burns and throws shrapnel, bits of building and other debris through the air, all of which is highly dangerous to anything or anybody that may be nearby. A nuclear explosion causes all these same effects, in addition to the unique effects of radiation, which are discussed in the next chapter.


At a distance of 4 km from a 100 KT nuclear explosion, temperatures are still hot enough to set papers and other flammable materials alight.12 Therefore fires are an enormous hazard in the aftermath of a nuclear explosion even at great distances from ground zero. In Hiroshima, the entire city centre was burnt to the ground and many of the injuries suffered by the inhabitants were the result of burns.


Blast is normally measured in pounds per square inch (psi) of ‘over­pressure.’13 Ten psi of overpressure is enough to damage lungs and cause widespread fatalities and 20 psi is enough to pull down a heavily reinforced concrete building.14 Near the nuclear fireball, the shock wave which is created by the explosion reaches 200 psi of overpressure, with winds of more than 2,000 mph, enough to flatten and kill anything, even the most heavily reinforced concrete bunker.15 At 1 km (0.6 miles) from a 100 KT blast, the overpressure is 20 psi, which is lethal for human beings and still capable of considerable damage to buildings. At 2 km, the overpressure still reaches 5 psi, with windspeeds over 100 mph and up to 50 per cent fatalities.16


Nuclear winter and nuclear famine


Another product of a nuclear explosion is the dust and soot that rises up as a result of fires and the intense heat created. Most atmospheric tests took place on Pacific islands, barren atolls or in the deserts of western US, central Australia or Siberia. Under these conditions, even groundburst explosions would not be expected to cause major fires and therefore the soot content has been minimal. If a nuclear explosion took place over dense forest or a densely populated city, however, fires could be expected to burn out of control for some days over a large area. This happened in Hiroshima and Nagasaki as well as in places like Dresden and Tokyo where conventional explosives were used in huge quantities to create ‘firestorms’.


During the 1980s there was concern that an all-out nuclear war between the Soviet Union and the West could push so much soot into the atmosphere that it would lead to a ‘nuclear winter’ – a lowering of global temperatures, causing widespread famine, disease and death of large numbers of people not already killed by the nuclear weapons themselves or the after-effects of radiation.


The US and Russia each had an estimated 2,500 MT worth of TNT in their nuclear arsenals at that time and climate scientists calculated that an all-out nuclear war would therefore put about 150 million tonnes of soot into the atmosphere. Using complex computer modelling of the earth’s climate, they estimated that that much soot could lower the earth’s average temperature by as much as 8.5 degrees C and reduce annual rainfall globally by as much as 1.4 mm. This in turn would reduce growing seasons world­wide and mean that some key grain-producing regions like Iowa and Ukraine would remain below freezing even in the height of summer and thus unable to grow anything for up to two years.17


Using the same modelling techniques, scientists then tried in the 1990s to estimate the climatic effects of just 100 Hiroshima-sized bombs, for instance in a regional war between India and Pakistan.


Given the population densities in those two countries and the vulnera­bility of crops to radiation damage, it was concluded that even a ‘small-scale’ nuclear war in that region would have hugely devastating consequences for all the countries across the whole Northern Hemisphere and could lead to the death of over two billion people.18


Further studies have looked at the effects of ‘limited’ forms of nuclear warfare, for instance the launching of nuclear weapons from a single UK Trident submarine. Dr Philip Webber, chair of Scientists for Global Responsibility, has estimated that the simultaneous detonation of 4 mega­tonnes of TNT, roughly the total firepower of one UK Trident submarine, could produce between 10 and 38 million tonnes of soot, sufficient to cause a cooling of the earth by 1.5–3 degrees C and a shortening of growing seasons by 10–30 days over a five-year period.19


How this might affect global food supplies is hard to estimate, but the implications are clear. Even a comparatively ‘limited’ nuclear war could cause devastating and long-lasting climactic effects, while a major all-out nuclear war would endanger the entire planet.
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