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			Preface

			Throughout history, people have undergone in dangerous practices, and governments have taken steps to regulate some of these activities in the public interest. But in recent years, the risks of greatest concern and knowledge about them have transformed in ways that make informed decisions more challenging to reach. Geological hazards or geohazards are the conditions of an adverse combination of geological processes and ground conditions, often precipitated by anthropogenic behavior. The term implies that the incident is unpredictable and likely to cause substantial loss or damage. In order to understand and mitigate geohazards, expertise is needed in key areas of engineering geology, hydrogeology, geotechnical engineering, risk management, communication and planning, assisted by sufficient specialized knowledge of subjects such as seismology and volcanology. There is a tendency for geoscientists interested in geohazards to concentrate too much on ‘research’ and lose sight of the purpose of the work, which is to promote the successful management and mitigation of the effects of geohazards within society. 

			This book is intended to present a summary account of hazards which nowadays are usually classified as geological: earthquakes, faulting, tsunamis, seiches, volcanoes, avalanches, rock and soil slides, differential settlement and liquefaction of soil, and inundation. Natural hazards can be classified under two main sections: weather-induced hazards and geological hazards. Geological hazards are covered in this book: earthquakes, tsunamis and landslides. The first explains the global distribution of earthquakes and volcanoes, along with a presentation of the scales used to measure the magnitude and intensity of the earthquake. There is a description of the nature of earthquake hazards. The tsunami is one of the major earthquake phenomena mentioned in the book, along with the presentation of major global tsunami disasters. The book addresses landslides, opening with a description of soil strengths, water pressure and rigid, elastic and plastic solids. Land instability is then categorized and defined under the headings: factors causing landslides, triggering landslides, and preventive measures. 
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			Chapter 1.  An Overview of Hazards and Disasters

			Hazards are the processes that cause an accident or extreme event or danger, whereas disaster is a sudden adverse or unfortunate extreme event that causes great damage to human beings as well as plants and animals, i.e., disasters occur rapidly, instantaneously and indiscriminately. Thus, environmental hazards are the processes, whereas environmental disasters are the results or responses of environmental hazards. Environmental hazards incorporate physical and human elements of geographical research. Both are important to understanding the nature of the events, their impacts, and any means for mitigation. Environmental events become hazards once they threaten to affect society and/or the environment adversely. A physical event, such as a volcanic eruption that does not affect human beings, is a natural phenomenon but not a natural hazard. A natural phenomenon that occurs in a populated area is a hazardous event. A hazardous event that causes unacceptably large numbers of fatalities and/or overwhelming property damage is a natural disaster. In areas where there are no human interests, natural phenomena do not constitute hazards, nor do they result in disasters. A natural phenomenon that occurs in a populated area is a hazardous event. A hazardous event that causes unacceptably large numbers of fatalities and/or overwhelming property damage is a natural disaster. In areas where there are no human interests, natural phenomena do not constitute hazards, nor do they result in disasters. This definition is thus at odds with the perception of natural hazards as unavoidable havoc wreaked by the unrestrained forces of nature. It shifts the burden of cause from purely natural processes to the concurrent presence of human activities and natural events. 

			

			1.1	Disaster: Definition and Concept

			Various terms linked to the activities which we have come to understand as disaster risk reduction have evolved and been refined over the past 50 years. An overemphasis on disaster and humanitarian relief has made way for contemporary terms such as disaster reduction and disaster risk management. However, a common understanding of the various terms underlying disaster risk reduction is crucial if one aims to ensure a standardized approach by all stakeholders. The section that follows aims to give a perspective on the most important terms used in the field of disaster reduction. The definition of these terms has been universally accepted to be valid and is a compilation of the definitions according to the published terminology of the United Nations International Strategy for Disaster Reduction (UNISDR). UNISDR is the secretariat of the International Strategy for Disaster Reduction (ISDR).

			Definition

			Almost every day, newspapers, radio and television channels carry reports on disaster striking several parts of the world. But what is a disaster? The term disaster owes its origin to the French word “Desastre” which is a combination of two words ‘des’ meaning bad and ‘aster’ meaning star. Thus the term refers to ‘Bad or Evil star’. A disaster can be defined as “A serious disruption in the functioning of the community or a society causing wide spread material, economic, social or environmental losses which exceed the ability of the affected society to cope using its own resources”.

			A disaster is a result of the combination of hazard, vulnerability and insufficient capacity or measures to reduce the potential chances of risk.

			A disaster happens when a hazard impacts the vulnerable population and causes damage, casualties and disruption. Any hazard – flood, earthquake or cyclone, which is a triggering event along with greater vulnerability (inadequate access to resources, sick and older adults, lack of awareness etc.) would lead to disaster causing greater loss to life and property. For example, an earthquake in an uninhabited desert cannot be considered a disaster, no matter how strong the intensities are produced. An earthquake is disastrous only when it affects people, their properties and activities. Thus, disaster occurs only when hazards and vulnerability meet. But it is also to be noted that with greater capacity of the individual/community and environment to face these disasters, the impact of a hazard reduces. Therefore, we need to understand the three major components, namely hazard, vulnerability and capacity, with suitable examples to have a basic understanding of disaster management.

			[image: ]
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			1.1.1	Risk and Disaster Risk

			Risk has various connotations within different disciplines. In general, the risk is defined as “the combination of the probability of an event and its negative consequences” (UNISDR). The term risk is thus multidisciplinary and is used in a variety of contexts. Risk is usually associated with the degree to which humans cannot cope (lack of capacity) with a particular situation (e.g., natural hazard).

			The term disaster risk, therefore, refers to the potential (not actual and realized) disaster losses in lives, health status, livelihoods, assets and services, which could occur in a particular community or society over some specified future time period. Disaster risk is the product of the possible damage caused by a hazard due to the vulnerability within a community. It should be noted that the effect of a hazard (of a particular magnitude) would affect communities differently. This is true because of the level of the coping mechanisms within that particular community. Poorer communities are therefore more at risk than communities that do have the capacity to cope.

			Risks exist or are created within social systems. The social context in which risk occurs is an important consideration. It should also be noted that people, therefore, do not share the same perceptions of risk and their underlying causes due to their social circumstances. To determine disaster risk, three aspects need to be present: a hazard, vulnerability to the hazard and some form of coping capacity. These terms will now enjoy greater attention.

			1.1.2	Vulnerability

			Vulnerability is defined as the characteristics and circumstances of a community, system or asset that make it susceptible to the damaging effects of a hazard. Vulnerability is a set of prevailing or consequential conditions arising from various physical, social, economic and environmental factors that increase the susceptibility of a community to the impact of hazards. It can also comprise physical, socio-economic and/or political factors that adversely affect the ability of communities to respond to events. Blaikie et al. are of the opinion that vulnerability is constituted by the characteristics of a person or group in terms of their capacity to anticipate, cope with, resist and recover from the impact of a hazard. The vulnerability can be expressed as the degree of loss resulting from a potentially damaging phenomenon or hazard. It is, therefore, the extent to which a community will degrade when subjected to a specified set of hazardous conditions.

			The vulnerability has some distinct underlying causes. The magnitude of each disaster, measured in deaths, damage, or costs (for a given developing country), increases with the increased marginalization of the population. This can be caused by a high birth rate, problems of land tenure and economic opportunity, and the misallocation of resources to meet the basic human needs of an expanding population. As the population increases, the best land in both rural and urban areas is taken up, and those seeking land for farming or housing are forced to accept inadequate land. This offers less productivity and a smaller measure of physical or economic safety, thus rendering the community vulnerable.

			Table 2: Types of Vulnerability

			
				
					
					
				
				
					
							
							Types of Vulnerability

						
							
							Characteristic

						
					

					
							
							Tangible/Material (easy to see; value easily determined)

						
							
							People – lives, health, security, living conditions

							Property – services, physical property loss, loss of use

							Economy – loss of products and production, income

							Environment – water, soil, air, vegetation, wildlife

						
					

					
							
							Intangible/Abstract

							(difficult to see; value difficult to determine)

						
							
							Social structures – family and community relationships

							Cultural practices – religious and agricultural

							Cohesion – disruption of normal life

							Motivation – will to recover; government response

						
					

				
			

			Table 3: Contributing Factors to Vulnerability

			
				
					
					
				
				
					
							
							Vulnerability

						
							
							Contributing Factors

						
					

				
				
					
							
							Poverty

						
							
							People who are already in a depressed state are less able to recover. Some people are even more vulnerable – pregnant women, children and the disabled.

						
					

					
							
							Population growth

						
							
							Population has grown dramatically over the past decade

						
					

					
							
							Rapid urbanization

						
							
							Growing concentration around the capital. For example, two-thirds of the Samoan population lives in Apia.

						
					

					
							
							Transition in cultural practices

						
							
							Increase in sub-standard housing in more heavily populated urban areas. Changes in traditional coping mechanisms – declines in self-reliance, food conservation and preservation, warning systems etc.

						
					

					
							
							

							Environmental degradation

						
							
							As resources are consumed, vegetation cover removed, water polluted and air fouled, a country is more vulnerable to a disaster.

						
					

					
							
							Lack of awareness and information

						
							
							When people and government officials are unaware of or lack information about disaster management, they fail to take appropriate actions.

						
					

					
							
							Civil Strife and unrest

						
							
							Resources are consumed, people are in a stressed situation, and transportation is restricted.

						
					

					
							
							Geographical isolation

						
							
							Island countries are disadvantaged by their relative remoteness, particularly their limited access to schools, health and cash.

						
					

					
							
							High disaster impact

						
							
							Limited economies (tourism, agriculture). Disaster impact can affect an entire economy.

						
					

					
							
							Political uncertainties/instability

						
							
							Changing government policies, changing personnel in the national focal point, economic weakness all can contribute to an effective national disaster management program.

						
					

				
			

			1.1.3	Coping Capacity

			Coping capacity for disaster risk reduction refers to the ability of people, organization’s and systems, using available skills and resources, to face and manage adverse conditions such as hazards, emergencies or disasters. Coping capacities contribute to the reduction of disaster risks (UNISDR). The focus here should, therefore, not only be on the individual or the community but also on the capacity of the supporting mechanisms to the individual and the community at large. For example, one specific community might consist of a number of new immigrants, but this new community might enjoy the support of the local municipality. In themselves, the new community might not have cohesion yet, but their capacity lies in the support which they have. Similarly, an impoverished community might not be the focus of development, but inherent in their internal social and economic structures, they might possess significant coping capacity and resilience. Coping capacity is, therefore, just as much about what a community internally possesses as the external structures on which they depend.

			1.1.4	Resilience

			In the natural environment, resilience means that an area or eco-system under threat is restored to its original pristine state. In the construction and engineering industry, resilience would be the ability of a metal or a structure to return to an original state – being able to withstand shock, weight or pressure. However, human systems cannot be untouched by life events – they do not necessarily return to an original or former state and the challenge is to continuously develop, improve and refine existing structures, systems and environments in order to progress. Returning to an original or previous state, therefore, corresponds with the tendency of certain communities to return to vulnerable locations and rebuild their houses without improving conditions and increasing chances to progress. Resilience, however, implicitly requires improvement.

			The UNISDR defines resilience as “the ability of a system, community or society exposed to hazards to resist, absorb, accommodate to and recover from the effects of a hazard in a timely and efficient manner, including through the preservation and restoration of its essential basic structures and functions” (UNISDR, 2009). This definition, therefore, considers the presence of a hazard and not a disaster. Thus once a disaster actually occurs, it would be incorrect to refer to resilience but rather to coping capacity. Resilience and the building of resilience should therefore be seen as an integral part of disaster risk reduction activities.

			Resilience, therefore, means the ability to “spring back from” a shock. The resilience of a community in respect of potential hazard events is determined by the degree to which the community has the necessary resources and is capable of organizing itself both prior to and during times of need.

			1.2	A Historical Overview of Disasters

			Disasters are not merely ornamental or interesting events that adorn our collective historical record— these disruptions have served to guide and shape it. Entire civilizations have been decimated in an instant. Time and time again, epidemics and pandemics have resulted in sizable reductions of the world’s population, as much as 50% across Europe during the fourteenth-century bubonic plague (Black Plague) pandemic. Theorists have even ventured to suggest that many of history’s great civilizations, including the Mayans, the Norse, the Minoans, and the Old Egyptian Empire, were ultimately brought to their knees not by their enemies but by the effects of floods, famines, earthquakes, tsunamis, El Nin˜ o events, and other widespread disasters. A worldwide drought in the eighth and ninth centuries, caused by shifts in the yearly monsoons and resulting in mass crop failure and subsequent starvation, is now believed to have been behind the fall of both the Mayan empire in Mexico and the Tang dynasty in China. From a modern perspective, each of the catastrophic events that have occurred as of late, including the December 26, 2004, earthquake and tsunami (over 230,000 killed), the 2005 Kashmir earthquake (80,000 killed), the 2008 Sichuan earthquake in China (68,000 killed), and the 2010 Haiti earthquake (perhaps as many as 200,000 killed), might seem anomalous, but these disastrous events are not close to record-breaking, or even unique, in the greater historical context.

			Ancient History

			Hazards, and the disasters that often result, have not always existed. To qualify as a hazard, an action, event, or object must maintain a positive likelihood of affecting man or possibly have a consequence that may adversely affect man’s existence. Until humans existed on the planet, neither the likelihood nor the consequence factors of hazards were calculable; thus, their presence is negated.

			With the appearance of man, however, followed the incidence of hazards and disasters. Archeological discovery has shown that our prehistoric ancestors faced many of the same risks that exist today: starvation, inhospitable elements, dangerous wildlife, and violence at the hands of other humans, disease, accidental injuries, and more. These early inhabitants did not, however, sit idly by and become easy victims. Evidence indicates that they took measures to reduce, or mitigate, their risks. The mere fact that they chose to inhabit caves is a testament to this theory.

			Various applications of disaster management appear throughout the historical record. The story of Noah’s ark from the Old Testament, for example, is a lesson in the importance of warning, preparedness, and mitigation. In this tale, believed to be based at least partly upon actual events, Noah is warned of an approaching flood. He and his family prepare for the impending disaster by constructing a floating ark. The protagonist in this story even attempts to mitigate the impact on the planet’s biodiversity by collecting two of each species and placing them within the safety of the ark. These individuals are rewarded for their actions by surviving the disastrous flood. Those who did not perform similar actions, the story tells us, perished.

			Evidence of risk management practices can be found as early as 3200 BC. In what is now modern-day Iraq lived a social group known as the Asipu. When community members faced a difficult decision, especially one involving risk or danger, they could appeal to the Asipu for advice. The Asipu, using a process similar to modern-day hazards risk management, would first analyze the problem at hand, propose several alternatives, and finally give possible outcomes for each alternative. Today, this methodology is referred to as decision analysis, and it is key to any comprehensive risk management endeavor.

			Table 1: Selected Notable Disasters throughout History

			[image: ]

			Early history is also marked by incidents of organized emergency response. For example, when in AD 79, the volcano Vesuvius began erupting, two towns in its shadow—Herculaneum and Pompeii—faced an impending catastrophe. Although Herculaneum, which was at the foot of the volcano and therefore directly in the path of its lava flow, was buried almost immediately, the majority of Pompeii’s population survived. This was because the citizens of Pompeii had several hours before the volcano covered their city in ash, and evidence suggests that the city’s leaders organized a mass evacuation. The few who refused to leave suffered the ultimate consequence and today lie as stone impressions in an Italian museum.

			Modern Times

			All-hazards disaster and emergency management, wherein a comprehensive approach are applied to address most or all of a community’s hazard risks, are relatively new. However, many of the concepts that guide today’s practice can be traced to the achievements of past civilizations. While the management of disasters during the past few thousand years was limited to single acts or programs addressing individual hazards, many of these accomplishments were quite organized, comprehensive, and surprisingly effective at reducing both human suffering and damage to the built environment.

			Floods have always confounded human settlements. However, archeologists have found evidence in several distinct and unrelated locations that early civilizations made attempts to address the flood hazard formally. One of the most celebrated of these attempts occurred in Egypt during the reign of Amenemhet III. Amenemhet III created what has been described as history’s first substantial river control project. Using a system of over 200 “water wheels,” some of which remain to this day, the pharaoh effectively diverted the annual floodwaters of the Nile River into Lake Moeris. In doing so, the Egyptians were able to reclaim over 153,000 acres of fertile land that otherwise would have been useless.

			The roots of the modern fire department trace back 2000 years to when the city of Rome was nearly destroyed by fire. Before this event, slaves had been tasked with fighting fires and their poor training, lack of equipment, and understandable lack of motivation made them highly ineffective. Following the great fire, Emperor Augustus established a formal, citywide firefighting unit from within the Roman army called the Corps of Vigiles. As a result, the firefighting profession became highly respected and, likewise, highly effective, and was emulated throughout the vast Roman Empire for 500 years. The structure of this organization was quite similar to many fire departments today, with members fulfilling job-specific roles. With the fall of Rome, however, came the disappearance of the Corps of Vigiles, and organized firefighting did not appear anywhere in the world for another 1,000 years.

			The Incas, who lived throughout the Andes mountains in South America during the thirteenth to fifteenth centuries, practiced a form of urban planning that focused on their need to defend themselves from enemy attacks. Many of the Incan cities were located at the peaks of rugged, although easily defensible, mountains. The prime example of their architectural achievement is the fortress of Machu Picchu. However, in locating their cities upon mountaintops and other similar areas, the Incas merely replaced one man-made hazard with a whole range of environmental hazards. To facilitate life on this extreme terrain, the Incas developed an innovative form of land terracing that not only conserved water in their unpredictable climate but also protected their crops—and thus their existence—from the landslides that occurred during periods of heavy precipitation.

			Still, more examples of methods created to address specific hazards and their consequences emerge. One of the greatest and most effective forms of disaster mitigation in history is the collective effort of the British and Indian governments, which sought to reduce Indians’ annual suffering and starvation that occurred as a result of regular drought patterns. These famines became so devastating during the late nineteenth century that up to a million people were dying of starvation each year. Government officials commissioned a study and found that sufficient food existed throughout the country to feed the nation’s entire population at all times, but that the problem lay in insufficient distribution capacity to address location-specific needs. To correct these shortfalls, planning committees were formed to develop various preventive measures, including a rapid expansion of the extensive railway system that crisscrosses the country (to transport food quickly), the adoption of a method by which indicators of emerging needs were identified and logged in a central repository, and greater monitoring of public health. So effective at controlling famine were these measures that many remain in force today. India’s acclaimed railroad, which connects almost every one of that nation’s settlements, is a legacy of these efforts.

			The International Decade for Natural Disaster Reduction

			On December 11, 1987, the United Nations General Assembly declared the 1990s as the “International Decade for Natural Disaster Reduction” (IDNDR). This action was taken to promote internationally coordinated efforts to reduce material losses and social and economic disruption caused by natural disasters, especially in developing countries. The stated mission of the IDNDR was to improve each United Nations (UN) member country’s capacity to prevent or diminish adverse effects from natural disasters and to establish guidelines for applying existing science and technology to reduce the impact of natural disasters.

			On December 22, 1989, through UN Resolution 44/236, the General Assembly set forth the goals they wished to achieve during the IDNDR. In addition to establishing a special UN office in Geneva to coordinate the activities of the IDNDR, the resolution called upon the various UN agencies to:

			1.	Improve each country’s capacity to mitigate the effects of natural disasters expeditiously and effectively, paying special attention to assisting developing countries in the assessment of disaster damage potential and in the establishment of early warning systems and disaster-resistant structures when and where needed.

			2.	Devise appropriate guidelines and strategies for applying existing scientific and technical knowledge, taking into account the cultural and economic diversity among nations.

			3.	Foster scientific and engineering endeavors aimed at closing critical gaps in knowledge in order to reduce the loss of life and property.

			4.	Disseminate existing and new technical information related to measures for the assessment, prediction, and mitigation of natural disasters.

			5.	Develop measures for the assessment, prediction, prevention, and mitigation of natural disasters through programs of technical assistance and technology transfer, demonstration projects, and education and training, tailored to specific disasters and locations, and to evaluate the effectiveness of those programs

			

			It was expected that all participating governments would, at the national level:

			1.	Formulate national disaster-mitigation programs, as well as economic, land use, and insurance policies for disaster prevention, and particularly in developing countries, integrate them fully into their national development programs.

			2.	Participate during the IDNDR in concerted international action for the reduction of natural disasters and, as appropriate, establish national committees in cooperation with the relevant scientific and technological communities and other concerned sectors with a view to attaining the objective and goals of the decade.

			3.	Encourage their local administrations to take appropriate steps to mobilize the necessary support from the public and private sectors and to contribute to achieving the purposes of the decade.

			4.	Keep the Secretary-General informed of their countries’ plans and of assistance that could be provided so that the UN could become an international center for the exchange of information and the coordination of international efforts concerning activities in support of the objective and goals of the decade, thus enabling each state to benefit from other countries’ experience.

			5.	Take measures, as appropriate, to increase public awareness of damage risk probabilities and the significance of preparedness, prevention, relief, and short-term recovery activities with respect to natural disasters and to enhance community preparedness through education, training, and other means, taking into account the specific role of the news media.

			6.	Pay due attention to the impact of natural disasters on healthcare, particularly to activities to mitigate the vulnerability of hospitals and healthcare centers, as well as the impact on food storage facilities, human shelters, and other social and economic infrastructure.

			7.	Improve the early international availability of appropriate emergency supplies through the storage or earmarking of such supplies in disaster-prone areas

			

			1.3	Types of Hazards

			1.3.1	Natural Hazards

			[image: https://www.nationalservice.gov/sites/default/files/olc/moodle/ds_online_orientation/files/48v1.jpg]

			Natural hazards are those resulting from an adverse interaction between a natural process and human society or its man-made environment.

			For most communities, natural hazards are the primary concern of disaster managers. Natural hazards that may be faced by a community are dictated largely by the climate, geography, geology, and land-use practices of that community. Natural hazards are further defined by the following categories:

			Tectonic (Seismic) Hazards – These hazards are associated with the movement of the Earth’s tectonic plates. They include:

			◊	earthquakes,

			◊	volcanoes, and

			◊	tsunamis.

			Mass-Movement Hazards – These are hazards associated with rapid gravity-induced downward debris movements or by the non-seismic expansion or subsidence of the Earth. Mass-movement hazards include:

			◊	debris movements such as landslides, rockfall, debris flows, and avalanches,

			◊	land subsidence such as sinkholes, and

			◊	soil expansion.

			

			Hydrologic Hazards – These hazards are characterized by a severe excess or lack of water, including:

			◊	floods,

			◊	drought,

			◊	desertification,

			◊	coastal erosion, and

			◊	soil erosion.

			Meteorological Hazards – These are hazards related to atmospheric patterns or conditions and are generally caused by weather factors such as precipitation, temperature, wind speed, and humidity. Meteorological hazards include:

			◊	tropical cyclones such as hurricanes, typhoons, and cyclones,

			◊	monsoons,

			◊	tornadoes,

			◊	waterspouts,

			◊	ice storms,

			◊	severe winter storms,

			◊	hailstorms,

			◊	frost,

			◊	extreme cold or heat,

			◊	windstorms,

			◊	sandstorms,

			◊	wildfires,

			◊	thunderstorms,

			◊	fog,

			◊	El Niño / La Niña, and

			◊	climate change.

			Biological / Health-Related Hazards – These are hazards that cause or are related to diseases of plants, animals, and humans. Biological hazards include:

			◊	human, animal (livestock), and plant (agricultural) epidemics, and

			◊	other unique natural hazards that do not fit neatly into a single category, such as meteors, poisoning, and salination.

			1.3.2	Technological Hazards

			Technological or ‘man-made’ hazards are an inevitable potentiality of technological innovation and can occur after the failure of existing technology. These tend to be less understood than natural hazards due to the scope of technological expansion.

			The most common technological hazards result from various components of transportation, infrastructure, and industry.

			Transportation Hazards – These involve land, sea, and air transportation systems and include the infrastructure that supports such systems. Examples of transportation hazards include:

			◊	roadway, aviation, nautical, and railway accidents,

			◊	transportation systems failures or shutdowns, and

			◊	any impediment to travel.

			Infrastructure Hazards – These are hazards related to government-critical utilities and other public service systems. Hazards of infrastructure include:

			◊	failures of power, telecommunications, computer network, water, sewer, and gas distribution systems,

			◊	dam failure,

			◊	food shortage,

			◊	overburdened public health resources, and

			◊	economic failure.

			Industrial Hazards – These hazards result from industrial processes such as:

			◊	hazardous materials (HazMat) accidents,

			◊	raw material extraction (mining) accidents,

			

			◊	and structural (building) fires and failures.

			1.3.3 Terrorism Hazards

			Terrorism hazards include disasters and emergencies that result from the conscious anti-social or anti-establishment acts of individuals or groups of individuals.

			Similar to the category of technological hazards, many terrorism hazards are newly emerging due to modern biological, chemical, and radiological weapons development. However, acts of terrorism have existed in society for centuries.
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