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WEAPONS OF MASS DESTRUCTION
The dangers posed by weapons of mass destruction have come to occupy center stage in international politics. The term "weapon of mass destruction" (WMD) is used to characterize a variety of weapons that share two key features: their potential for large-scale destruction and the indiscriminate nature of their effects, notably against civilians. There are three major types of WMD: nuclear weapons, chemical warfare agents, and biological warfare agents. weapons of mass destruction (WMD) pose an unprecedented constellation of challenges to peace and security. Over the past century, various states have built and stockpiled lethal arsenals of nuclear, chemical, and biological weapons and the materials to produce them. While states have officially committed to eliminating all stockpiles of chemical weapons and offensive biological weapons and to strive for the elimination of nuclear weapons, nine countries currently possess nuclear weapons - Britain, China, France, India, Israel (assumed), North Korea (claimed), Pakistan, Russia, and the United States - and several states are believed to possess chemical and/or biological warfare agents.
In addition to the dangers posed by existing stockpiles of WMD, significant problems arise from the spread (or "proliferation") of WMD and related technologies to additional countries, nongovernmental actors, and non-state terrorist networks through clandestine programs and black-market sales of weapons and related technologies. Fears of the terrorist use of WMD increased in the United States and around the world following the terrorist use of the biological warfare agent anthrax in the U.S. mail in 2001 and evidence seized by U.S. forces in Afghanistan that Al Qaeda was actively seeking nuclear materials. 
The use of WMD by terrorists is generally viewed by security officials as a "worst case" scenario and thus attracts paramount concern. As former Secretary of Defense William J. Perry warned at a meeting of the National Academy of Sciences in 2004, "I have never been more fearful of a nuclear detonation than now… There is a greater than 50 percent probability of a nuclear strike on U.S. targets within a decade."
Nuclear weapons stand apart in the public imagination because of their horrific and unmatched destructive power: an all-out nuclear attack could annihilate billions of people within hours. For this reason, some argue that nuclear weapons should be distinguished from all other types of weapons of mass destruction. There are approximately 30,000 nuclear weapons in national stockpiles of the eight nuclear weapons states: Britain, China, France, India, Israel (assumed), North Korea (claimed), Pakistan, Russia, and the United States. Depending upon the yield and atmospheric conditions, a large thermonuclear weapon dropped on a densely populated city could kill millions of people in an instant. The detonation of just one "small" nuclear weapon could kill as many as 100,000 people. In addition, many thousands more would die over time due to the lethal effects of radiation. Currently, the United States and Russia maintain several thousand nuclear weapons on hair-trigger alert, or what is termed "launch-on-warning" of a nuclear attack. Because of governmental secrecy, it is impossible to give exact figures on the makeup and yield of global nuclear arsenals. But much is publicly known. An estimated 13,470 nuclear weapons are deployed worldwide by eight countries, with another 14,000 weapons held in reserve, according to the 2005 edition of the SIPRI Yearbook, published by the Stockholm International Peace Research Institute. Overall, the total number of nuclear weapons has decreased in the past few years, yet all eight nuclear weapon states continue to maintain and modernize their arsenals and assert (either publicly or covertly) that nuclear weapons play a crucial role in their national security.
Chemical and biological weapons also pose the terrifying potential of inflicting mass casualties. But there are some very significant differences in their properties, effects, and methods of delivery.
Chemical weapons are notable because of the widespread and longstanding commercial and military experience in manufacturing their constituents. Especially compared with nuclear weapons, chemical weapons are considerably easier and cheaper to manufacture. Many dangerous chemical constituents and so-called precursors of chemical weapons are currently commercially available. An international agreement banning chemical weapons, the Chemical Weapons Convention (CWC), entered into force in 1997. The treaty requires signatories to destroy existing stockpiles of chemical weapons and, as of the end of 2005, at least 2 million chemical weapons and 12 million metric tons of chemical agents have been destroyed and 175 countries have signed on to the agreement.
Biological weapons, which make use of lethal bacteria, viruses, or toxins, are distinguished by their profoundly uncontrollable nature: once unleashed, a biological agent such as smallpox can spread quickly to cause an epidemic in human populations. Although biological weapons are highly dangerous, they have only rarely been used in war or in terrorist attacks. There are growing concerns, though, about the likelihood of future use of biological weapons in light of the dynamism of biomedical technology and advances in the field of biotechnology. The technologies available to create and disperse biological agents are becoming more sophisticated and widely available.
Several countries have developed and maintained active biological weapons programs, despite the fact that the 1925 Geneva Convention prohibits the use of germ weapons in war and the 1972 Biological Weapons Convention (BWC) prohibits states from developing, retaining, and transferring these weapons. Unfortunately, the current ban on offensive biological warfare does not have any enforcement mechanisms, such as international inspections or rules governing research and development of possible bioweapons like anthrax. Negotiations to establish mechanisms to verify compliance and assure enforcement of the ban on offensive biological weapons have been unsuccessful; the most recent effort broke down in 2002 because the United States refused to allow biological weapons inspections on its soil.
How Nuclear Weapons Work
There are two main types of nuclear weapons: fission weapons and fusion weapons.
Fission weapons: In fission weapons, atoms are split. The core of a fission bomb is made of either plutonium or highly enriched uranium. Plutonium and uranium atoms are both heavy, meaning they have a large number of protons and neutrons in the nucleus. During fission, when the heavy nucleus splits into two smaller nuclei, extra neutrons are released. If these neutrons are absorbed by other nuclei, they can, in turn, split, also releasing neutrons and setting off what is known as a chain reaction. Plutonium or highly enriched uranium are the only materials known that can, under carefully designed circumstances, achieve such a devastatingly powerful, self-sustaining fissile chain reaction.
Fusion weapons: In fusion weapons—often known colloquially as hydrogen bombs—deuterium and tritium, two isotopes of hydrogen, are fused together to create heavier atoms. This is the same reaction that occurs in the center of the sun. Fusion can only happen at extremely high temperatures and pressure. In a fusion weapon, such a state is created by using a fission explosion (i.e. an atom bomb) to trigger the fusion reaction. There is no theoretical limit to the explosive force of a fusion weapon. Typically, fusion weapons are 10 to 100 times as explosive as the fission bombs dropped on Hiroshima and Nagasaki.
Effects of Nuclear Weapons
Blast: The rapid release of energy in an explosion creates a shock wave equivalent to several thousand pounds of pressure per square inch (psi), enough many times over to crush most objects on earth. By way of comparison, brick houses and human lungs can be crushed at about 30 psi pressure or less.
Thermal radiation: Thermal radiation includes heat and light. The heat from a nuclear explosion is so intense that nearly all materials at the center of the explosion (epicenter) are immediately vaporized. The thermal radiation also creates a fireball which rapidly expands outward, consuming oxygen and, combined with the blast effect, creating near total destruction for some distance from the epicenter. Meanwhile, the light produced by a nuclear explosion can be seen from hundreds of miles away. The radius of the flash depends on the power of the weapon and the atmospheric weather conditions. Generally, however, the light is so intense it can make sand explode, blind people many miles away, burn shadows into concrete, ignite flammable materials at large distances, and burn human skin.
Electromagnetic pulse: In addition to its other effects, a nuclear explosion sends out an electromagnetic pulse, similar to the thermal pulse. Although the electromagnetic pulse does not directly harm humans, it can increase the devastation at the site of a nuclear explosion because it disables all electrical devices in its path, including computers, communication and medical devices.
Direct nuclear radiation: A nuclear explosion releases several forms of radiation. Both gamma rays and neutrons easily penetrate solid objects and can be deadly. Beta and alpha particles are generally less dangerous, having much shorter ranges - several meters and several centimeters, respectively. Alpha particles cannot penetrate human skin. If ingested, however, alpha particles will cause the most damage to the human body.
Fallout: Fallout consists of large numbers of particles, from the earth, buildings and other ground objects, which are propelled upward in the blast and irradiated, mixing with the radioactive products of the explosion. Some of this material will fall back to earth within a few minutes, and radioactive fallout may continue its descent for about 24 hours. The rising and descending debris forms the mushroom cloud that follows a nuclear explosion. The distribution of fallout depends on the topography of the land and weather conditions, especially the direction and speed of winds. Radioactive fallout may travel and settle in areas hundreds of miles from the explosion site.
Radioactive fallout may be the most insidious effect of a nuclear explosion because the area of exposure to fallout is much wider and more unpredictable than that of direct nuclear radiation. Its removal is a costly and dangerous job. And, because there is no known way of neutralizing radioactive fallout, it will remain dangerous until the individual radioactive particles have decayed to such an extent that they no longer emit significant amounts of radiation—a period that can last thousands of years.
Effects of Radiation on Humans
The effects of radiation on the human body vary, depending on the dosage of radiation and whether exposure is slow and protracted or large and instantaneous.
Radiation affects those cells in the human body that actively divide, such as those found in hair, in the intestinal tract, in bone marrow, and in the reproductive organs. A large, rapid dose of radiation causes cell death, and effects are apparent within hours, days, or weeks. The most serious delayed, long-term effect of radiation exposure is a significantly increased incidence of leukemia and thyroid, lung, breast, and bone cancers.
BIOLOGICAL WEAPONS
biological warfare encompasses any deliberate means to spread disease to humans, animals or plants. Biological weapons, therefore, include a daunting array of potentially deadly pathogens and toxins that can be delivered in a variety of ways. The threat ranges from the intentional poisoning of food in the form of salmonella, to the aerosol dispersal of a genetically-engineered strain of a highly infectious disease such as smallpox.
The intentional spread of infectious disease elicits a special dread and fear. Disease, with the suffering it causes and its capricious yet ineluctable spread, highlights human vulnerability. Although we recognize the omnipresent nature of germs and disease, their malicious development or use is both unnerving and repugnant. A successful BW attack could conceivably result in thousands, possibly even millions, of deaths and could cause severe disruptions to societies and economies.
The vast diversity of potential biological agents poses an enormous challenge to our security. By some estimates, there are more than 300,000 species of bacteria and at least 5,000 kinds of viruses that adversely affect humans. For centuries, societies have struggled to gain the upper hand in preventing and controlling outbreaks, administering vaccinations against polio, smallpox and other virulent diseases, teaching the importance of hygiene in preventing the spread of infectious disease. We are also familiar with the enormous toll of past epidemics, such as the many millions killed by smallpox, the black plague, or the 1918 Spanish flu pandemic. In the wake of such disease outbreaks, governments have enacted quarantines, forced inoculations, and imposed embargoes.
Today, the magnitude of the threat is growing. The rapid movement of people and goods around the world, population growth and urban centers, changing agricultural practices and increased use of antibiotics, and global warming have all complicated the governmental challenge. These changes are likely to contribute to conditions that facilitate the rapid spread of infectious disease. Recent studies suggest that a staggering 1,500 people die each hour from infectious ailments, the vast bulk of which are caused by just six groups of disease: HIV/AIDS, malaria, measles, pneumonia, tuberculosis (TB), and dysentery and other gastrointestinal disorders.
Characteristics of Biological Weapons
Diseases most likely to be considered for use as biological weapons are assessed in terms of their lethality and "robustness" which normally refers to their shelf-life and effective delivery in aerosol form. To be considered a useful weapon by military planners, a biological agent must be highly infective and possess high potency. BW comes in two basic forms: liquid and dry powder. For most agents, the liquid form is easier to produce, but the dry form stores longer and disperses more widely when deployed. In contrast to the immediate effects of a chemical weapon attack, a biological weapon attack takes a while before its effects are apparent.
History of Biological Weapons
Over the centuries, biowarfare has existed in many forms: from dropping rotting carcasses into public drinking wells to dispersing the plague by aircraft. Yet, while it is possible to find many horrendous examples of biowarfare, there are relatively few historical examples of large scale BW deployments in warfare, especially when compared to the enormous human toll caused by conventional warfare. Nonetheless, a number of nations have invested heavily in research and development of biological weapons.
One of the few countries that engaged in extensive biological warfare in the 20th century is Japan. Its research and development of agents and dissemination devices began in the early 1930s and lasted until the end of World War II in 1945. During this period, the Japanese program experimented with biological agents on human prisoners, causing at least 10,000 deaths. In addition, the Japanese dropped bombs over Manchuria and other regions of China designed to infect the population with bubonic plague between 1940 and 1941. It is unknown how many people perished as a result of these attacks; Japan has acknowledged that the BW attacks caused 20,000 deaths, while Chinese government estimates assert that there were over 200,000 casualties from these wartime attacks.
The Biological Weapons Convention
Like the former Soviet Union, the United States pursued a large-scale offensive biological weapons program following World War II. In 1969, however, President Richard Nixon announced the U.S. decision to unilaterally renounce its offensive BW program and destroy its stockpiles. Technically, the use of BW was first outlawed in the Geneva Convention of 1925. But President Nixon's bold move to end the United State's offensive BW program led to multilateral negotiations to outlaw biological weapons entirely and, in 1972, the Biological Weapons Convention was signed.
At the time, President Nixon's military advisers concluded that biological weapons were unreliable and unpredictable. They argued that biological weapons could spread out of control and initiate epidemics in civilian populations on either side of an armed conflict; furthermore, their use might trigger a nuclear response.
As a result, the 1972 Biological Weapons Convention (BWC) bans the development, stockpiling, transfer, and use of biological weapons worldwide. The BWC was the first comprehensive disarmament treaty, having as its primary purpose the destruction of existing stockpiles of biological weapons (BW) and the prevention of their proliferation.
CHEMICAL WEAPONS
Chemical weapons use toxic chemicals to kill, injure or incapacitate an enemy. Chemical weapons can be produced relatively easily and the equipment required is widely available. Aside from black market production, there are roughly 6,000 industrial chemical facilities worldwide where chemical weapons potentially can be produced or from which the ingredients to make chemical weapons can be acquired.
Chemical weapons have existed for thousands of years, from the earliest use of poison arrows, toxic smoke and other deadly tactics in warfare. The major development came in the early part of the twentieth century, when new manufacturing techniques and more sophisticated delivery systems changed the scope of chemical warfare by inflicting devastating casualties on a massive scale.
Types of Chemical Weapons:
Choking or Pulmonary agents, such as phosgene, or chlorine gas, attack lung tissue and cause respiratory distress and asphyxiation.
Blister agents, or vesicants, including mustard gas and Lewisite, cause blisters on the skin and in the respiratory tract that can result in death, or long-term debilitating injuries, including respiratory damage and blindness.
Blood agents, such as cyanide or cyanogen chloride, can kill humans by interfering with the body's oxygen supply.
Nerve agents, such as Tabun, Sarin, Soman, and VX are lethal in the most minute quantities, causing rapid death by incapacitating the body's central nervous system.
The Chemical Weapons Convention
The Chemical Weapons Convention, or CWC, prohibits the development, production, stockpiling, acquisition, or transfer of chemical weapons. A remarkable accomplishment, the CWC is the first disarmament agreement negotiated within a multilateral framework that provides for the elimination of an entire category of weapons of mass destruction under universally applied international control. Notably, the treaty not only outlaws the use of chemical weapons, but commits nations to eliminating existing stockpiles of these weapons. This work is carried on under the auspices of the Organization for the Prohibition of Chemical Weapons (OPCW) which oversees verification and inspection efforts.
The CWC entered into force in April 1997 and now has 175 signatories. The CWC is unique because it provides for the international verification of the destruction of these weapons and was negotiated with the active participation of the global chemical industry, thus ensuring industry's ongoing cooperation with the CWC's industrial verification regime. The Convention mandates the inspection of industrial facilities to ensure that toxic chemicals are used exclusively for purposes not prohibited by the Convention.
