Session No. 3

Course Title:
Principles and Practice of Hazards Mitigation

Session 3:
Hazards

Time:
2 hours

Objectives:

3.1
Differentiate between the terms natural hazard and disaster.

3.2
Acquire knowledge of the types of natural hazards, their measurement and classification, and regions of the United States affected by hazard types.

3.3
Familiarize participants with other types of hazards including technological, biological, and human conflict hazards.

Scope:

This session consists of an overview of the major hazards common in the United States. Types of hazards are defined, methods of classification and measurement are introduced, and regions of the United States at risk from particular hazards are identified. The focus is on the physical dimensions of natural hazards including floods, hurricanes, earthquakes, severe storms, and tornadoes. We will also identify biological hazards, technological hazards—such as hazardous materials incidents, explosions, and transportation accidents—and conflict-related hazards—such as riots and domestic terrorism. In the next session we will look at the impact of hazards on large areas and numbers of people; that is, when hazards result in disasters.
Readings:

Student and Instructor Reading:

Tobin, G. A. and B. E. Montz (1997). Natural Hazards: Explanation and Integration. New York, The Guilford Press. Chapter 1, pp. 7-15, and Chapter 2, “Physical Dimensions of Natural 

Hazards,” pp. 48-131.

Background Reading:

Alexander, D. (1993). Natural Disasters. New York, Chapman & Hall. “The Geophysical Agents” section comprised of Chapters 2, 3 and 4, pp. 42-314.

Hewitt, K. (1997). Regions of Risk: A Geographical Introduction to Disasters. Essex, UK, Longman.

Monmonier, M. (1997). Cartographies of Danger: Mapping Hazards in America. Chicago, The University of Chicago Press.

Burton, I., R. W. Kates, et al. (1993). The Environment as Hazard. New York, The Guilford Press, pp. 31-47.

U.S., FEMA (1993a). Principal Threats: Facing Communities and Local Emergency Management Coordinators - A Report to the United States Senate Committee on Appropriations. Washington, DC, Federal Emergency Management Agency.

FEMA web pages:

 GOTOBUTTON BM_2_ http://www.fema.gov/home/MIT/usjan.html (graphic: “Geography of Natural Hazards”)

 GOTOBUTTON BM_3_ http://www.fema.gov/home/mit/floodp.gif (graphic: U.S. Households in special flood hazard zones)

 GOTOBUTTON BM_4_ http://www.fema.gov/home/mit/seisaa.gif (graphic: Seismicity in U.S.)

Requirements:

The instructor should make sure the assigned readings have been reserved or assembled in course packs that are immediately available to participants. The instructor should also prepare transparencies and/or handouts of any figures to be referenced when presenting the material in this session. Figures and/or handouts are as follows:

Figures 

3.1
“Natural Hazards Classified by Physical Processes” 

Tobin, G.A. and B. E. Montz (1997). Natural Hazards: Explanation and Integration. New York: The Guilford Press, p. 50. 

3.2
“The Safir-Simpson Hurricane Scale”

Source: National Hurricane Center Tropical Prediction Center Web page: http://www.nhc.noaa.gov as of 9/3/97. 

3.3
“Number of Hurricanes by State 1871-1989”

Source: NOAA National Hurricane Center 

U.S. FEMA (1993a). Principal Threats: Facing Communities and Local Emergency Management Coordinators—A Report to the United States Senate Committee on Appropriations. Washington, DC, Federal Emergency Management Agency, p. 23. 

3.4
“The Costliest Hurricanes in the United States 1900-1996” 

Source: National Hurricane Center Tropical Prediction Center

http://www.nhc.noaa.gov as of 9/3/97. 

3.5
“Tornado Intensity on the Fujita Scale”


http://www.tornadoproject.com/fujitascale/fscale.htm


“The Fujita-Pearson Tornado Scale”


http://www.wxresearch.com/~wrc/fujita.htm

3.6
“National Summary of Tornado Occurrences, 1959-88”


Source: NOAA 

U.S. FEMA (1993a) “Principal Threats” p. 31. 

3.7
“Spatial Distribution of Thunderstorms” 


Source: National Oceanic and Atmospheric Administration


Tobin and Montz (1997) p. 117. 

3.8
“Modified Mercalli Scale of Earthquake Intensity”


http://www.eas.slu.edu/Earthquake_Center/mercalli.html

3.9
Refer to table titled “Energies of Earthquakes” in Tobin and Montz (1997) P. 81. 

3.10
“Seismicity by State” 

Source: FEMA, Office of Earthquakes and Natural Hazards Cited in U.S. FEMA (1993a) “Principle Threats” p. 16. 

3.11
Refer to table titled “Volcanic Explosivity Index (VEI)” Tobin and Montz (1997) p. 84. 

3.12
“Volcano Hazards in the Western United States” 


Cited in Thomas L. Wright and Thomas C. Pierson, Living with Volcanoes: The U.S. Geological Survey’s Volcano Hazards Program, U.S. Geological Survey Circular No. 1073 (Washington, D.C., 1992), p. vii. 

Cited in Monmonier, M. (1997). Cartographies of Danger: Mapping Hazards in America. Chicago: The University of Chicago Press, p. 53. 

3.13
Refer to map titled “Distribution of river flood hazard in the coterminous USA” in Alexander, D. (1993). Natural Disasters. New York: Chapman & Hall, p. 141. 

3.14
Refer to map titled “Area affected by flooding in the Mississippi River Basin, 1993” in Tobin and Montz (1997) p. 104. 

3.15
Refer to map titled “Drought potential in the USA”


Alexander (1993) p. 153. 

3.16
Refer to table titled “Classes of technological hazard” in Hewitt, D. (1997). Regions of Risk: A Geographical Introduction to Disasters. Essex, UK: Longman Press, p. 101. 

3.17
Refer to table titled “Dubious agents of war and other armed violence” in Hewitt, (1997) p. 119. 

3.18
Refer to table titled “Biological hazards: classes and examples of associated disasters” in Hewitt, (1997) p. 69. 

3.19
“TRI releases of known or suspect carcinogens to air, by state, 1992.” 

U.S. Environmental Protection Agency, 1992 Toxics Release Inventory: Public Data Release, EPA publication no. 745-R-94-001 (Washington, D.C., 1994), p. 80. 

Cited in Monmonier, (1997) p. 160. 

3.20
“Emergency Planning Zones at Nuclear Power Plants” 

Compiled from data in U.S. Nuclear Regulatory Commission, Information Digest, 1994 Edition, NRC publication no. 1350, vol. 6 (1994). Cited in Monmonier, (1997) p. 213. 

3.21
“State-level maps of the four UCR,violent crimes” 

Data from Crime in the United States, 1993, pp. 60-66.

Cited in Monmonier, (1997) p. 246. 

Objective 3.1
Differentiate between the terms disaster and natural hazard.

The next two sessions will introduce hazards and disasters. In emergency management these two terms are not synonymous. Hazards, including both natural and technological hazards, are conditions which have the potential to threaten human life and property. Hazards may stem from natural causes (e.g., weather, seismic activity), from human interference with natural processes (e.g., levees that displace the natural flow of floodwaters), or from human activity (e.g., nuclear waste). Disasters are the result of a hazard impacting a community, and they occur when human activity (such as buildings, infrastructure, agriculture, and other land uses) takes place in the path of hazard events. It is the intersection of a hazard (whether solely natural or anthropogenic) with the human environment that produces a disaster. In his book Natural Disasters (1993), David Alexander defines and distinguishes the terms “natural hazard” and “natural disaster” as follows:

The term natural hazard has been defined in four ways. It is:

(a)
“A naturally occurring or man-made geologic condition or phenomenon that presents a risk or is a potential danger to life or property” (American Geological Institute 1984);

(b)
“An interaction of people and nature governed by the co-existent state of adjustment of the human use system and the state of nature in the natural events system” (White 1973);

(c)
“Those elements in the physical environment [which are] harmful to man and caused by forces extraneous to him” (Burton & Kates, 1964);

(d)
“The probability of occurrence within a specified period of time and within a given area of a potentially damaging phenomenon” (UNDRO 1982).

From this it is clear that we are dealing with a [naturally occurring] physical event which makes an impact on human beings and their environment and, unless this conjunction occurs, there will be no hazard or disaster. The hazard involves the human population placing itself at risk from geophysical (or technological) events.

A natural disaster can be defined as some rapid, instantaneous or profound impact of the natural environment upon the socio-economic system. Turner specified the phenomenon more completely as “an event, concentrated in time and space, which threatens a society or a relatively self-sufficient subdivision of a society with major unwanted consequences as a result of the collapse of precautions which had hitherto been culturally accepted as adequate” (Turner 1976: 755-6). The concentration of effects must be emphasized: disease and malnutrition kill some 15 million children a year worldwide, yet this is not regarded as a disaster in the same sense.
[Alexander, 1993: p. 4]

Note that Alexander’s focus on natural hazards can easily be enlarged to include human and technological hazards including nuclear plant accidents, hazardous materials releases, terrorist bombings, riots, etc.

Despite the fact that the literature “classifies” disasters as natural, manmade, technological, etc., disasters do not come as a singular issue with a clear label attached to them, and such classification can be misleading. The view of disaster events in this sterile perspective can even slant and perhaps confuse the related planning or response effort.

Objective 3.2
Acquire knowledge of the types of natural hazards, their measurement and classification, and regions of the U.S. affected by hazard types.

Natural hazards can be classified by the type of geophysical process involved in their occurrence:

· Meteorological

· Geological

· Hydrological

· Extraterrestrial

Review the classification of hazards in Figure 3.1, “Natural Hazards Classified by Physical Processes.”

In and of themselves, these physical processes are generally “not defined as a hazard unless human activities are impacted” (Tobin, p 51).

Physical parameters of natural hazards include:

1.
Physical mechanism: magnitude, duration, spatial extent

2.
Temporal distribution: frequency, seasonality, diurnal patterns

3.
Spatial distribution: geographic location

4.
Countdown interval: rapidity of commencement, preparation time, speed of onset
[Tobin, p. 52].

The magnitudes of geophysical events concern the physical (not human) processes involved and typically involve appraisals of wind speeds, floodwater velocities, and estimations of energy released by earthquakes.

Measurements concerning the “impacts of an event on the human-use system” are called intensity measures (Tobin, p. 53).

The characterization of hazards often involves a combination of magnitude and intensity measures. For example, severity of heat and cold are a function of demographics (e.g., age) and wealth (e.g., degree/extent of poverty) as well as raw temperature and wind chill measures. “Thus, the magnitude of the physical component combines with the material vulnerability of the human population to produce disaster statistics” (Tobin, p. 56).

Meteorological Events

Note the large number and wide variety of hazards which fit this category.

The magnitude of meteorological events is typically measured in terms of wind speed, wind direction, humidity, temperature, and radiation. Note that the discussion of hazards uses maximum event definitions, which are often not planned-for levels. However, by understanding the extremes of hazard types, we can appreciate their tremendous force potential.

Hurricanes, Tropical Storms, and Typhoons

1.
Definition

Hurricanes are defined as large cyclonic storms originating over tropical oceans accompanied by high winds (defined as winds 74 mph or greater), extreme rainfall, and storm surge. Storms with winds below 74 mph are considered tropical storms. Typhoons are hurricanes that occur in the Pacific Ocean.

Storm surge is defined as an abnormal rise in sea level accompanying a hurricane or other intense storm, and whose height is the difference between the observed level of the sea surface and the level that would have occurred in the absence of the cyclone. Storm surge is usually estimated by subtracting the normal or astronomic high tide from the observed storm tide.

While the winds of hurricanes do not approach tornado velocities, “their broad spiral base may dominate weather over thousands of square miles, . . . their winds may reach 220 miles per hour…, and their lifespan is measured in days or weeks, not minutes or hours” (Ruffner and Bair, 1984 as quoted in Tobin, p.59).

2.
Measurement and Classification

The Saffir/Simpson Hurricane Scale classifies hurricanes into one of five categories based on barometric pressure, wind speed, storm surge, and damage potential. Most commonly, wind speed, surge height, and damage potential are reported.


Category 1
74-95 mph winds
4-5 ft storm surge
minimal damage


Category 2
96-110 mph winds
6-8 ft storm surge
moderate damage


Category 3
111-130 mph winds
6-12 ft storm surge
extensive damage


Category 4
131-155 mph winds
13-18 ft storm surge
extreme damage


Category 5
155+ mph winds
18+ ft storm surge
catastrophic damage

Figure 3.2, “The Saffir-Simpson Hurricane Scale,” provides a more detailed account of each category including damage potential and examples of U.S. hurricanes.

3.
Regions at Risk

Vulnerable areas of the U.S. include the entire Atlantic coastline from Texas to Maine and U.S. territories in the Caribbean. In the Pacific Ocean, Hawaii and other tropical U.S. territories are vulnerable (note: typhoons are the Pacific Ocean version of hurricanes).

Figure 3.3 depicts the number of hurricanes by state during the period 1871-1989.

4.
Secondary (Related) Hazards

Hurricanes are also associated with coastal flooding, flash floods, thunder and lightning storms, and tornadoes.

Hurricanes can also create considerable amounts of debris in wooded areas which are then increasingly prone to wildfires. In North Carolina, as a result of the destruction caused by Hurricane Fran in 1996, forest rangers have lengthened the season for fire watches into the late fall and early spring. North Carolina rangers have estimated an increased threat of forest fires for up to seven years.

Examples—refer to Figure 3.4, “The Costliest Hurricanes in the United States 1900‑1996.”

Tornadoes

1.
Definition

A “violently rotating column of air, a vortex, spawned by a thunderstorm, in contact with both the thundercloud and the ground, often accompanied by a funnel shaped cloud, progressing over the land in a narrow path” (Grazulis, 1993 as cited by Tobin, p. 56).

· Tornadoes can move across the surface of the earth at speeds up to 70 mph. The combination of rotational velocity and forward velocity can produce winds as high as 250 mph.

· “A tornado typically cuts a path 400 m (1/4 mi.) wide and 26 km (16 mi.) long” (Ruffner and Bair, 1984 cited by Tobin, p. 56).

· More often than not, highly destructive tornado events are thought to involve a series of tornadoes spawned by widespread meteorological conditions, not a single tornado, though there are exceptions to this generalization.

2.
Measurement and Classification

Since direct scientific measurement of the events themselves are extremely difficult, the magnitude of tornadoes has been estimated based on damage assessments. Scales based on 

damage assessment information include:

· The Fujita scale

· The Pearson path length scale

· The Pearson path width scale

These scales are summarized in Figure 3.5. This figure includes the “Tornado Intensity on the Fujita Scale” and “Fujita-Pearson Tornado Scale,” which details two methods for categorizing tornadoes.

3.
Regions at Risk

All states are at risk, but tornadoes occur most frequently in the Midwest, Southeast, and Southwest.

Figure 3.6 depicts tornado frequency in states between 1959-1988.

Other Types of Meteorological Hazards

Other common types of meteorological hazards include:

· Severe storms (including thunderstorms, hailstorms, and windstorms)

· Snow/ice storms (snowstorms, blizzards, ice storms, cold waves)

· Severe thunderstorms are considered those with winds of more than 57 mph or which produce hail of 3/4 inch or more in diameter. Severe thunderstorms can also lead to flash floods, deadly lightening strikes, and may lead to the creation of tornadoes. Severe thunderstorms constitute the most common type of Presidential Disaster Declaration in the United States.

Figure 3.7 shows the spatial distribution of thunderstorms in the U.S.

In addition, frost, heat waves, and cold waves can pose risks to human health and cause crop damage. Lightning poses a dual risk, directly threatening human life and indirectly through igniting forest fires. Lightening can also cause extensive damage to electrical grids and electrical systems (i.e., computers).

Geological Events

Note the major types of hazards which fit this category from Tobin’s classification (earthquakes, volcanoes, tsunamis, etc.). The magnitude of geological events is typically measured in terms of energy released or (for tsunamis) wave height.

Earthquakes

1.
Definition

A sudden motion of the ground which may cause surface faulting (ground rupture), ground shaking; and ground failure. Earthquakes are caused by plate tectonics; that is, the movement of continental masses deep within the earth’s crust.

2.
Measurement and Classification

The Richter Scale, now known as local magnitude or ML, is one method used to measure the magnitude of earthquakes in terms of energy released; i.e., in terms of the logarithm of the amplitude of ground oscillations recorded by seismographs. A seismograph is a device which measures ground motion (i.e., the amplitude of ground movement or oscillation). Sensitive seismographs can detect strong earthquakes from sources anywhere in the world. The time, location, and magnitude of an earthquake can be determined from the data recorded by seismograph stations.

Since a logarithmic scale is used, an increase from one whole number to the next, (e.g., from 5 to 6) is a tenfold increase in amplitude. In terms of the amount of energy released, however, an increase by one whole number indicates an energy release 31.6 times greater. Thus, an earthquake with a magnitude of R6 is 31 times the energy release of one measured at R5. This means that high magnitude earthquakes are thousands of times more devastating than low magnitude ones.

Whereas the Richter scale measures the magnitude of earthquakes, the Modified Mercalli Scale presented in Figure 3.8 measures the intensity of seismic activity. (Optional visual: Figure 3.9—”Energies of Earthquakes”.)

3.
Regions at Risk

Wide areas of the United States have some vulnerability to earthquakes (see Figure 3.10— “Seismicity by State”). The most frequent earthquake events occur in states west of the Rocky Mountains, although historically the most violent earthquakes have occurred in the central United States. California is especially vulnerable because of its high seismic activity. Other highly vulnerable areas are in Charleston, South Carolina, and the central United States (the New Madrid Seismic Zone), both of which were devastated by earthquakes in the last century.

4.
Secondary (Related) Hazards

Like hurricanes, earthquakes can spawn a host of related hazards such as sea waves (tsunamis) and flooding from dam failures. In addition, earthquakes can have severe secondary effects including:

· ruptured gas lines

· collapsed infrastructure (roads, bridges, dams)

· the disruption of utilities such as water, sewer, telephone, and electricity

· landslides

· tsunamis

· liquefaction phenomena

· fire

Volcanic Eruptions

1.
Definition

Volcanoes are an eruption from the earth’s interior producing lava flows or violent explosions issuing rock, gases, and debris. Volcanoes are characterized by clouds of poisonous gasses, rivers of lava and volcanic ash that can spread over wide areas. Volcanic activity can also trigger tsunamis, landslides, floods (from the damming effects of slides or lava), and fires. The eruption of Mount St. Helens in southwestern Washington on May 18, 1980, caused 60 deaths and approximately $1.5 billion in damage.

2.
Measurement and Classification

Figure 3.11 details a “Volcanic Explosively Index (VEI),” and provides known examples of volcanoes for each category. Note two of the most recent volcanoes, Mount St. Helens (Washington State, U.S., 1980) and Pinatubo (Philippines, 1991) were both considered “Very Large” events. Also note the 1996-97 volcanic activity on Montesserat, a Caribbean island and tourist destination which has been slowly covered in volcanic ash, with the exception of a small section of the island, completely uprooting long time residents and devastating the economy. Other islands originally formed by volcanic activity face similar threats including the Hawaiian Islands.

3.
Regions at Risk

The primary areas affected include the Pacific Rim States of Hawaii, Alaska, Washington, Oregon, and California, and the Commonwealth of the Northern Marianas in the Western Pacific. Montana and Wyoming are also at risk, but to a much lesser extent.

Figure 3.12 illustrates “Volcano Hazards in the western U.S.”

Other Types of Geological Hazards

Although much less frequent in the U.S., geological hazards such as volcanoes and tsunamis do threaten portions of the Northwest, Hawaii, and the Pacific territories and can cause catastrophic damage when they do occur.

Tsunamis (Japanese for “harbor wave”) are water waves or a series of waves generated by an impulsive vertical displacement of the ocean or other body of water usually due to earthquakes, volcanoes, or landslides. Waves can reach as high as 60 feet when they reach the shoreline. In the U.S. there have been 151 confirmed tsunamis between 1900 and 1990, for an average frequency of 1.67 per year. During this time, damaging tsunamis occurred every 3.6 years on average. Areas most at risk include Hawaii, Alaska, the West Coast, and some Pacific U.S. territories.

The mainland states are also subject to landslides and mudflows, often aggravated by rapid urban growth which removes ground cover. A landslide in 1997 in western North Carolina caused the indefinite closure of a major interstate.

Hydrological Events

Floods

1.
Definition

“A river is said to be in flood whenever flows exceed bankfull capacity and spill over onto the adjacent floodplain” (Tobin, p. 63).

2.
Measurement and Classification

Typical measurements used to gauge the magnitude of floods involve water quantity, quality, and the velocity of floodwaters. The intensity of floods and their hazardous nature, however, cannot be determined without referring to the extent and location of human settlement patterns with respect to flood-prone areas.

The magnitude of floods is normally in terms of temporal intervals. For example, a 100-year flood event refers to an amount and extent of overflow expected to occur once every hundred years (i.e., there is a 1% probability that a flood of this magnitude will occur in any given year). “The response of the hydrological system to a given level of precipitation determines the characteristics of a flood. In particular, hydrological characteristics of a drainage basin depend on geology, vegetation, soils, meteorology, and size of the drainage basin” (Tobin, p. 63).

Types of floods include:

· Riverine
—
periodic overflow of rivers and streams

· Flash
—
quickly rising small streams after heavy rain or rapid snowmelt; “if peak discharge rises rapidly (usually with considerable force) the drainage basin is said to be flashy, and flash floods can be devastating; they provide little warning and often hit with tremendous velocity” (Tobin, p. 63).

· Urban
—
overflow of storm sewer systems, usually due to poor drainage, following heavy rain or rapid snowmelt

· Coastal
—
flooding along coastal areas associated with severe storms, hurricanes, or other events

· Dam Failure
—
flooding resulting from the failure of dams, levees, and other alleviation structures resulting in the release of flood waters

In contrast to flash floods, the discharge for “sluggish” floods (e.g., the 1993 Midwest floods) is more evenly spread over a longer period of time. Sluggish floods are less threatening to human life but can be much more destructive to property, as the 1993 Midwest floods proved (over $12 billion in losses but only 48 deaths).

3.
Regions at Risk

Flooding is the most common natural hazard experienced in the US, affecting all states and territories.

Figure 3.13 shows the distribution of flood hazards in the continental U.S.

Figure 3.14 shows the area affected by the Midwest floods of 1993, and illustrates some of the contributing factors including a stationary jet stream which allowed storms to track across the Midwest.

Droughts

1.
Definition

A prolonged period without rain. A more detailed definition follows:

“Drought can be defined as a condition of abnormal dry weather resulting in a serious hydrological imbalance, with consequences such as losses of standing crops and shortage of water needed by people and livestock. The human impact will depend on the extent to which a particular society relies upon the vagaries of climate to raise crops and make a living. The worst impacts tend to be felt by the simplest societies and the least organized ones, above all in cases where prolonged or persistent drought is a rare phenomenon” (Alexander: 144).

2.
Measurement and Classification

There are many different ways countries measure drought, most of which involve measures of:

· precipitation

· evaporation

· runoff

· changes in surface or underground water storage

Some definitions depend on meteorological conditions; others emphasize agricultural conditions more.

“In the U.S.A. a dry spell is defined as more than 14 days with less than 1 mm or rainfall.”

“In hydrological terms, a precipitation drought is caused by lack of rainfall, a runoff drought by lack of streamflow and an aquifer drought by lack of groundwater. If the moisture balance of an area falls, say, 30 per cent below its seasonal average value for a period of at least three weeks, then one has a possible rule-of-thumb indication of drought. This implies a failure of predicted rains and a consequent unforeseen deficit in the local moisture balance (moisture availability = precipitation - evapotranspiration - runoff + or - change in surface and subsurface storage)” (Alexander: 144-5).

3.
Regions at Risk

“The drought hazard in America is greatest in the southwest of the country and the semi-arid parts of the Great Plains. The latter are characterized by periodic wide shifts in precipitation, which have led to sustained droughts in the 1930s, 1950s and 1970s (Rosenberg 1978). Losses have averaged more than $700 million a year and farmers have suffered hardship, bankruptcy or geographical dislocation. Government relief and rehabilitation programs have been required on a massive scale in order to mitigate regional economic disruption, land abandonment and rising food prices. There has also been a disturbing trend towards costly droughts in the populous urban-industrial areas of the eastern seaboard and West Coast. Water shortage here can only be measured in terms of the rising demand associated with private and corporate affluence.”

There are serious water (evaporation) loss problems associated with irrigation of farms, such that “irrigation efficiency on farms probably does not exceed 50 per cent.”

“There is also a need for better and more consistent laws governing water rights, in order to clarify the responsibilities and jurisdictions of those who draw off water . . . Finally, the problem of urban drought needs to be tackled more effectively by recycling water and abating demand, particularly in metropolitan areas with relatively dry climates (Wilhite & Easterling 1987).”

[Alexander: 153-4]

Figure 3.15 shows the “Drought potential in the USA.”

Forest, Range, and Urban Fires

1.
Definitions

Any instance of uncontrolled burning in grasslands, brush, or woodlands. Forest and range fires primarily start from and involve the natural environment of range, bush, and forestlands. Urban fires start from and primarily involve the built environment.

Although spontaneous combustion of rotted and fermented vegetation occasionally occurs, the primary causes of fires are lightning strikes and human activity (either deliberate or unintentional). “Lightning strikes the surface of the Earth on average 100,000 times per day and is capable of igniting dry vegetative matter. In the forest lands of the western U.S.A. it has been regarded as the cause of between 10 per cent and 50 per cent of fires” (Alexander 1993: 297).

2.
Measurement and Classification

Fires are typically measured in terms of their size, duration, intensity, temperature, and frequency. Environmental fires have been classified as follows:

Ground Fire
“relatively quick and cool, only affecting ground level vegetation…and they burn in grass, low shrubs and plant debris such as fallen bark and leaves. They may travel at high speed but are relatively easy to control.”

Crown Fire
“affect the whole forest up to the crown level and generate very high temperatures.”

Dependent
“occur when the heat and flames from surface fires ignite the

Crown Fire
crowns of trees. The fire in the crowns travels at the same speed as the surface fire. These tend to occur where trees are well-spaced (as in savannas) and winds are low.”

Running
“occur when winds are hot and strong and the vegetation is very

Crown Fire
dry. They can be rapid, unpredictable and devastating, as the crown fire travels ahead of its accompanying surface fire. Strong convection currents may transport burning material ahead of the advancing flames, causing new outbreaks known as spot fires.”

[Alexander: 296-299]

3.
Regions at Risk

Although virtually all regions of the U.S. are at risk from environmental and urban fires, parts of California, Kansas, and the Southeast are particularly susceptible to dry vegetative conditions which can be ignited by either lightning strikes or human causes. According to the U.S. Forest Service, 1990 saw a total of 122,763 wildfires, resulting in 5,454,773 acres burned.

Extraterrestrial Hazards 

Not “E.T.,” but the threat of meteorites piercing earth’s atmosphere and impacting the surface of the planet. Although catastrophic meteorite impacts have been grist for Hollywood’s mill for years, the scientific community increasingly takes the threat of meteorite impacts seriously. Geologists have documented previous impacts which have left large craters in the earth’s surface, and paleontologists have postulated that a catastrophic impact caused the extinction of the dinosaurs along with vast numbers of species of plant and animal life. Despite the public perception of the risk of extraterrestrial hazards, these are arguably too low in probability to merit large-scale preparedness and mitigation activities, other than astronomical monitoring.

Objective 3.3
Familiarize participant with other types of hazards including technological and human conflict hazards.

Technological, Social, and Man-made Hazards

Note the wide variety of technological and man-made hazards in the following figures:

See Figure 3.16, “Classes of Technological Hazards.”

See Figure 3.17, “Violent Hazards.”

See Figure 3.18, “Biological Hazards.”

Major types of technological, social, and man-made hazards include:

· civil disorder

· hazardous materials incidents (either fixed facility or transportation)

· missile attack

· nuclear attack

· power failure

· radiological incident (fixed facility)

· structural fires

· telecommunications failure

· terrorism

· transportation incidents

These classes of hazards include recent declared disasters such as:

· the Los Angeles riots

· the World Trade Center Bombing

· the Oklahoma City Bombing

One of the most common and potentially dangerous types of technological hazards is Hazardous Materials Releases. These can involve the release of hazardous materials in water bodies, the atmosphere, or on land from either a fixed site or while in transport. Hazardous materials run the gamut from chemical and oil spills, to explosion and blasts, to nuclear fuel and radioactive material, to bio-hazards from medical care and research facilities. The nature of the release (i.e., toxic spill types versus explosion and blast types) is relevant to the sorts of disasters produced and mitigation measures needed. Examples of releases include:

· emissions of gases or particles into the air

· wastewater discharges into rivers and other bodies of water

· solid waste disposal in on-site landfills

· injection of wastes into underground wells

· transfers of wastewater to public sewage plants

· transfers of wastes to off-site facilities for treatment and storage

Regions at Risk

Although all states are at risk from hazardous materials releases, concentrations of manufacturing facilities in the Gulf Coast, Great Lakes, California, and the Mid-Atlantic States render these areas more vulnerable. In 1988, 6.2 billion pounds of environmental releases and offsite transfers of chemical wastes were reported by 19,762 manufacturing facilities. On average there are about 6,650 hazardous materials transportation incidents annually in the U.S. These transportation incidents result in about 13 deaths and $19 million in economic costs and damages annually.

All states are at risk from technological, biological, and violent hazards; however, the level of risk varies considerably from one locale to another. The following figures are examples that illustrate some of these variations:

See Figure 3.19, “Releases of known or suspect carcinogens to air, by state, 1992.”

See Figure 3.20, “Emergency Planning Zones at Nuclear Power Plants.”

See Figure 3.21, “State-level maps of violent crimes, 1993.”

Class Discussion

The instructor should emphasize to participants the relevance of this material for their locale. Ask participants to discuss the types of hazards and relevant disasters within their state.

What types of natural hazards are probably the most/least difficult to mitigate? (e.g., tornadoes, due to their highly unpredictable spatial and temporal nature, are perhaps one of the more difficult types to mitigate; hurricanes, which follow generally recurrent spatial patterns and afford longer lead times, afford far more opportunities for mitigation.)

What types of technological and human hazards present the most/least clear opportunities for mitigation? Ask if students have noticed any changes in the areas surrounding federal office buildings since the Oklahoma City Bombing.

Note the inherent conflict between desirable places to live in the U.S. (coastal areas in particular) and the regions most at risk from recurring natural hazards. Why do people persist in living in such “threatened” areas? (steer the responses towards a discussion of “risk,” which will be taken up in the next session).

What are some of the characteristics of the natural and built environment that serve as additional significant dimensions of the hazardscape? How are natural hazards and disasters the result of interactions between the physical and social environment? What are some of the cultural differences in the way populations perceive both the built and physical environment that may contribute to increased hazardousness?

Note that, despite growing scientific knowledge of natural hazards, we still do not understand the full character of extreme events to the extent that precise prediction concerning their geographic and temporal incidence and their intensity is possible. The erratic nature of hazards can be witnessed in attempts to track and predict the path of hurricanes, such as Hurricane Fran, which was predicted to make landfall at Myrtle Beach, SC but within a matter of hours hit Wilmington, NC and followed a much different path than anticipated. Such unpredictability heightens the need for hazard mitigation. Such unpredictability may also indicate that the reduction approach that has been adopted might only capture segments of the hazardousness of extreme events.

� As reported on North Carolina Now, PBS evening news show, aired 9/8/97 7 PM.
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