Session No. 12


Course Title: Hazards Risk Management

Session 12: Identify the Risks: Hazards

Time: 1 hr


Objectives:

12.1
Discuss the various hazards and methods of categorization
12.2
Discuss the hazard identification process and strategies for implementation
12.3
Perform the Hazards Risk Management exercise for hazard identification


Scope:

Over the course of the next five sessions, the instructor will explain to the students the second step in the hazards risk management process; Risk Identification.  This step will include the following subsections: Hazards, Community and Environment, Scope Vulnerability, Risk Perceptions, and Risk Statements.  During this particular session, titled “Identify the Risks: Hazards”, the instructor will detail the methods by which municipal risk management teams can establish the specific hazards threatening the natural, built, and human components of their jurisdiction.  Included in this session will be several student interactions that will not only solicit the students’ knowledge and/or perceptions of hazards, but will allow them to perform an exercise that entails identifying the hazards that may affect the university they attend.

The Risk Identification process cannot be adequately addressed until the previous step (Establish the Context) has been completed.  The instructor should refer the students to the Hazards Risk Management Diagram to illustrate where in the process Risk Identification occurs.  In order to perform the Risk Identification, it is assumed that the following have taken place: the community problems have been defined, objectives have been stated, stakeholders have been identified and their commitment to participate has been accepted, methods for public participation have been established, and the overall Hazards Risk Management process is understood by all participants.  

Hazard identification is the first collective task of the assembled hazard risk management team.  It is important to note that the identification of hazards is but one step in the risk identification process.  The next four sessions will describe other components of Risk Identification, including identifying the community and the environment, determining the vulnerability of these factors, measuring the public and business perceptions of risk, and producing statements of risk (and risk matrices).  It is also important to stress to the students that while it is not incorrect to discuss during the hazard identification process the likelihood of a hazard resulting in disaster or the possible consequences of the hazard if it is realized, such information is not the stated goal of the task.  This type of information will become more relevant in later sessions, namely those pertaining to Risk Analysis. 


Readings: 

Student Reading:

“Risk Identification and Analysis: A Guide,” Claire Lee Reiss, J.D., ARM, Public Entity Research Institute (PERI), 2001. Pages 4-5.  <http://www.riskinstitute.org/ptr_item.asp?cat_id=0&item_id=1018>

“Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 10-12, 33.

<http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/052463276B78ED4FCA256C8A001AAD29/$file/EMERGENCY_RISK_MANAGEMENT.PDF>

“Understanding Your Risks: Identifying Hazards and Estimating Losses.” Federal Emergency Management Agency. 2001. Chapters 1 and 2.

<http://www.fema.gov/fima/planning_toc3.shtm>

Supplemental Student Reading:
“MultiHazard: Identification and Risk Assessment Report,” Federal Emergency Management Agency. 1997. Parts I and II.

<http://www.fema.gov/mit/tsd/dl_mhira.htm>

Instructor Reading:

“Risk Identification and Analysis: A Guide,” Claire Lee Reiss, J.D., ARM, Public Entity Research Institute (PERI), 2001. Pages 4-5.

<http://www.riskinstitute.org/ptr_item.asp?cat_id=0&item_id=1018>

“Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 10-12, 33.

<http://www.ema.gov.au/ema/rwpattach.nsf/viewasattachmentPersonal/052463276B78ED4FCA256C8A001AAD29/$file/EMERGENCY_RISK_MANAGEMENT.PDF>

“Understanding Your Risks: Identifying Hazards and Estimating Losses.” Federal Emergency Management Agency. 2001. Chapters 1 and 2.

<http://www.fema.gov/fima/planning_toc3.shtm>

Supplemental Instructor Reading:
“MultiHazard: Identification and Risk Assessment Report,” Federal Emergency Management Agency. 1997. Parts I and II.

<http://www.fema.gov/mit/tsd/dl_mhira.htm>


General Requirements:

Power point slides are provided for the instructor’s use, if so desired.

It is recommended that students with little or no knowledge of hazards acquire a general overview of the most common natural, technological, and intentional hazards.  The websites for materials relating to these are listed at the session’s conclusion.  In addition, the FEMA publication “Multihazard: Identification and Risk Assessment Report” provides detailed explanations for many of the hazards identified herein.

Handout 12-1  Hazard Profiling Worksheet

Handout 12-2  Checklist Example

Handout 12-3  Hazard Identification Worksheet Example) 

It is recommended that the modified experiential learning cycle be completed for objectives 12.1 - 12.3 at the end of the session.


Objective 12.1 - Discuss the various hazards and methods of categorization
Requirements:

Provide a brief overview of the various categories of hazards experienced in the United States, namely Natural, Technological, Biological / Health Related, and Civil / Political.  Conduct student interaction requesting students to identify hazard categories, and list the hazards that would exist within the categories later provided by the instructor.  Discuss with the students the importance of placing hazards into specific categories before beginning the hazard identification process.

Remarks:

I. In order to perform a hazards risk assessment for a community, it is important to identify all of the hazards that the community has experienced in the past and could possibly experience in the future.  It is important, at least in the initial stages of this process, to identify all hazards that are possible, regardless of how small their likelihood of occurring may be.  (As will be shown in subsequent sessions, there may be hazards that are extremely unlikely to occur, but the nature of their consequence requires that mitigation measures be taken.)

II.
The goal of the hazard identification process is to establish an exhaustive list of hazards upon which the hazard analysis will be performed.  Again, it is not the concern of those performing the identification of hazards to even consider what the likelihood or consequence of the hazard may be.  This is a process where more is definitely better.

III.
A hazard is, as defined in the first session, “a source of potential harm to a community, including the population, environment, private and public property and infrastructure, and businesses.” (Power Point Slide 12-1)  In the context of this session, hazards have been categorized into several subgroups, most commonly known as Natural Hazards, Technological Hazards, Biological/Health-related Hazards, and Civil/Political Hazards.  These categories, described in greater detail below, are only one of many ways in which the hazards can be broken up.  This particular system of categorization has been adapted from Keith Smith’s book Environmental Hazards: Assessing Risk and Reducing Disaster (Smith, 1992), the FEMA publication Understanding Your Risks: Identifying Hazards and Estimating Losses, the FEMA publication Multihazard, and the publication by Claire Reiss titled Risk Identification and Analysis: A Guide.  Other classification systems may involve more or fewer categories, and may use different terminology.  What is important, however, is that all hazards are included in the chosen categories.  

IV
In many cases, as will be shown in the Hazard Profile section, hazards from one category can result in the appearance of a hazard from another category, and some hazards may be correctly placed in more than one category.  Additionally, it is common for a hazard in one category to result in a secondary hazard from another category (to be demonstrated through hazard sequencing in Objective 12.2.)  As will be shown in the exercise at the end of this session, the division of hazards into these respective lists helps to provide direction to the teams tasked with identification, and adds logic to the thinking process by allowing participants to focus on one subject area at a time. 

V.
Ask the students, “What types of hazards, besides natural hazards, should a municipality be concerned about?”  The students should be able to name all of those listed below, and will likely come up with other grouping conventions that are common such as “intentional hazards”, or “economic hazards,” or “human hazards.”  There are no incorrect ways to group hazards, but it is important in the hazard risk management process that a consensus is reached before hazard identification is initiated.  Explain to the students that for the purpose of the next exercise, the class will be using four hazard categories: Natural, Technological, Biological / Health Related, and Civil / Political (Power Point slide 12-2).

VI.
Have the students break into four groups, each representing one of the four hazard categories listed above.  Ask the students, “Within the category assigned to your group, develop a comprehensive list of hazards that a hazards risk management team might need to look for in their community?”  Remind the students that it is always necessary to define the community; Inform the students that they should consider the ‘community’ to be the fifty United States for this exercise.  Have each group report to the class the hazards they have identified, and record their findings on the board according to category.  Cross check the lists with the lists provided below, to make sure nothing has been left out.

A. 
Natural Hazards.  Natural hazards are, for most jurisdictions, the primary concern of risk managers.  The kinds of natural hazards a community will face depends upon their climate, geography, geology, and land use practices.  Natural Hazards fall under the subcategories of Seismic Hazards, Mass Movement Hazards, Atmospheric Hazards, and Hydrologic Hazards.  For some of these hazards, there are secondary hazards that commonly result, listed as a subgroup of each.

1.
Seismic Hazards

a.
Earthquakes


i.
Soil Liquefaction


ii.
Landslides, Rockslides, and Avalanches


iii.
Tsunamis and Seiches

2.
Volcanic Hazards

a.
Volcanoes (pyroclastic flows, tephra (rock and ash), lava) 

i.
Volcanic Gases (CO and CO2, H2, SO2, among others) 

ii.
Lahars (mudflows) and landslides

iii.
Tsunamis

2.
Mass Movement Hazards

a.
Rockfalls (movement of debris through the air)

b.
Landslides (movement of debris along slip surfaces)

c.
Avalanches

d.
Land Subsidence (cave-ins, sinkholes)

e.
Expansive Soils

3.
Atmospheric Hazards

a.
Tropical Storms, Cyclones, and Hurricanes

b.
Tornadoes

c.
Hailstorms

d.
Windstorms

e.
Severe snowstorms and blizzards

f.
Icestorms

g.
Extreme heat or cold

h.
Frost (on highways, or affecting agriculture, for example)

i.
Widlfire

j.
Thunderstorms and Lightning

k.
Fog

4.
Hydrologic Hazards

a.
Flooding; river and coastal (flooding is a common secondary hazard following other natural hazards such as extreme rainfall, snowmelt, ice jam, hurricane storm surge, landslides; or technological hazards such as dam failure or levee failure)

b.
Coastal erosion

c.
Soil erosion

d.
Salination

e.
Drought

i.
Meteorological drought - a shortage of precipitation

ii.
Hydrological drought - affecting water resources and urban water supplies

iii.
Agricultural drought - water shortages affecting farm production

B.
Technological Hazards.  Technological hazards, or ‘man-made hazards’ as they are sometimes referred, are an inevitable product of technological innovation.  These hazards, which can occur after the failure (accidental or intentional) of existing technology, tend to be much less understood than their natural counterparts and are increasing in number as the scope of and dependence on technology expands.  The most common technological hazards arise from various components of transportation, infrastructure, industry, and buildings/structures.  A partial list of such hazards is supplied below.

1.
Transportation Hazards

a.
Bridge or tunnel collapse

b.
Air, rail, road, or sea accident 

c.
Hazardous materials transportation accident

d.
Closure of critical transportation routes 

2.
Infrastructure Hazards

a.
Power failures / Accidents

b.
Critical water / sewer line failures

c.
Telecommunications failure

d.
Gas line breaks

e.
Dam failures

f.
Computer system failure

g.
Sabotage / intentional destruction

h.
Human error / negligence

i.
Economic failure

3.
Industrial Hazards

a.
Hazardous materials processing and storage accidents

b.
Raw materials extraction accidents

c.
Explosions / fires at industrial facilities

d.
Sabotage / intentional destruction


e.
Human error / negligence

f. Pollution (air, soil, water)

g. Stored chemical accidents

h. Nearby military installation accident

4.
Structural failures / accidents

a.
Building collapse

b.
Structural fire

C.
Biological / Health-Related Hazards.  These hazards include the spread of disease, pests, or contaminants among all living things (humans, plants, and animals) within a community.

1.
Human

a.
Human epidemics (natural or intentional)

b.
Widespread poisoning (food)

2.
Animal / Plant

a.
Livestock disease epidemics

b.
Plant / Agricultural disease epidemics

c.
Aquatic disease epidemics

3.
Infrastructure

a.
Water contamination

b.
Overloaded medical facilities 

D.
Civil / Political Hazards.  Civil and political hazards result as an intentional or accidental byproduct of terrorism, sabotage, civil unrest, protest, strike, crime, or war. 

1.
Terrorism (nuclear, biological, chemical, radiological, conventional, hoaxes) / hostage situations

2.
Civil unrest / protest / Riots

3.
Strikes (public entity or private industry)

4.
Sabotage

5.
Crime (mass murder, arson, poisoning)

6.
War

Supplemental Considerations:

Although the all-hazards approach for managing disasters is becoming widely accepted in practice, it is still important to examine hazards within specific categories, as displayed above.  The task of risk identification becomes easier when these categories are used because the project team is able to focus upon one sector at a time, thereby increasing the likelihood that all hazards will be identified.  For instance, a flood should be identified as a natural hazard, resulting from snowmelt, or hurricanes, for example, and as a technological hazard, resulting from a dam failure.  This categorization also allows for the organization performing the hazard risk management to break up the hazard identification task into subgroups assigned category-specific hazards. 

Objective 12.2 - Discuss the hazard identification process and strategies

Requirements:

Provide the students with an in-depth description of the various methods by which hazard identification takes place at the community level.  Conduct student interactions requesting students to list the ways in which hazards affecting the community can be identified.

Remarks:

I.
The hazard identification process must be exhaustive to be effective.  The product of this step, which is a detailed list of all past disasters and all possible future hazards within the community, will be the basis of all future steps in the hazards risk management process.  The breadth of knowledge and experience of the assembled team will be a determinate factor of how complete this hazard list can become.  Additionally, as will be further explained in the Risk Perception session, different people perceive hazard significance in different ways, so a wide range of viewpoints is necessary when constructing these lists.

II.
It is important that the hazard identification team is reminded that this process is used  simply to identify all of the hazards that might affect the community.  The team members should not be concerned with the severity of the impact or the likelihood of occurrence.  In an ideal setting, all of the hazards with a likelihood greater than zero would be identified, and in later steps be eliminated should it be determined that the hazard is insignificant due to low consequences and/or low likelihood.  It is impossible to know at this time in the process whether or not even a seemingly insignificant hazard could trigger a much larger secondary hazard.  While the goal of this task is to be as inclusive as possible, it makes no sense to include for future tasks those hazards that have virtually no conceivable chance of occurring, such as including tsunamis in the hazard list of a community performing an assessment in Kansas.  

III.
There are many methods by which hazard identification can be conducted.  Ideally, a number of these methods will be used in conjunction.  Some of these methods can be performed simultaneously, while others follow a logical step-by-step approach.  No matter what methods are chosen to identify hazards, it is of vital importance that documentation of the process be complete.  This requirement exists because it will be necessary in future steps to revisit many of the sources of hazard identification to gather further information.

IV.
Hazard Identification will be used to initiate hazard profiling.  Hazard profiling is a process of describing the hazard in its local context, which includes a general description of the hazard, a local historical background of the hazard, local vulnerability, possible consequences, and estimated likelihood.  For this process to be effective, it is important that there be a comprehensive report of historical data on the disasters that have affected the municipality, which will likely be encountered during the use of the methods described below.  As was described in the previous remark, it is of vital importance that documentation of these historical hazards during the hazard identification step be made.  All of the other components of hazard profiling will follow in subsequent sessions.  An example of a hazard profiling worksheet for natural disasters is included as  Handout 12-1 at the end of this session.

IV.
Checklists, which are comprehensive lists of hazards, consequences, or vulnerabilities, for example, provide reference information to those performing risk analysis.  The use of checklists should be limited until the process has reached an advanced stage.   If they must be included early in the Hazard Identification process, their importance should be downplayed.  The experience and knowledge of the assembled team and the discovery of historical records should be relied upon most heavily, as these resources will reveal the most accurate depiction of the community’s hazards
.  Checklists should be brought in at a later time to ensure that nothing has been left out of consideration or overlooked.  It has been found in many studies relating to hazard identification (and other non-related tasks) that the existence of checklists can block the creativity of the assessment team, may limit the ability to ‘see matters which have never been seen before’, and can cause other errors in judgement.

V.
If resources allow, it can be beneficial if the hazard identification team is broken up into smaller groups that will each concentrate on one or more of the hazard risk categories listed above (variations of these categories are likely.)  In doing so, there is increased likelihood that all significant hazards in the community will be identified.  These teams should be constructed in a cooperative way that allows for information sharing between groups, thus reducing redundancy of effort.  Additionally, there should be consistency among all teams regarding the reporting of findings, the collection of data, and the documentation of sources.

VI.
Hazard identification methods can be grouped into two categories; prescriptive and creative.  It is important that, despite what method is chosen, a cost- and time- effective overall methodology is established, catered specifically to the needs and capabilities of the agency performing the hazard risk assessment.  This methodology should incorporate several of the methods listed below, in part or completely.  Because this process could be performed indefinitely, the team must establish a goal that defines when the process has reached a satisfactory end point.  These hazard identification methods include (Power Point slides 12-3 and 12-4):

A.
Brainstorming.  This creative process, where group members literally use their own knowledge and experience to develop a list of possible hazards, is one of the most effective methods of hazard identification.  There are several ways in which the process can be conducted, including workshops, structured interviews, and questionnaires.  Whatever methods are used, the quality of the end product will correlate directly with the background diversity and experience of the individuals involved in the exercise.  Remind the students that they performed this method when they were divided into groups to identify risks in the United States (in Objective 12.1, section VI.)

B.
Research the disaster and emergency history of the community.  This information can be found by searching newspapers, town / city government records, the internet (see session conclusion for resources), public library “local history” section, local historical societies, and older members of the community.  Presumably, incident reports on past events should exist, and will generate a list of known hazards.  Many of these resources will provide dates, magnitudes, damages, and further evidence of past disasters in the community or state.

C.
Review existing plans.  There are various types of plans that exist within the community that may have information on hazards in the community or in the state.  State transportation, environmental, dam, or public works reports or plans can be useful in these efforts.  Others sources include local comprehensive plans, land use plans, capital improvement plans, building codes, land development regulations, and flood ordinances.  While they may not pertain to the community being examined specifically, they will give the identification teams more ideas on what to look for locally.  

D.
Investigate similar hazard identification efforts in neighboring communities, as many disasters will extend beyond community jurisdictional borders.  Investigate whether there are any technological hazards within those communities that could cause a disaster on a large enough scale to affect surrounding communities.  Talk to community leaders in surrounding communities.

E.
Use maps to overlay known community and environmental characteristics to determine whether these interactions could result in the existence of unforeseen hazards.

F.
Interview locals, risk managers, community leaders, academics, and other municipal and private sector staff who regularly perform risk-management tasks.  It is common for floodplain managers, public works departments, and engineering, planning and zoning, and transportation departments to keep records on past and possible future hazards.  Fire department, police department, and emergency management office are bound to have a wealth of insight and information.  Local businesses that perform hazard-related tasks may be willing to provide pro-bono advice. 

G.
Perform site visits to public or private facilities that serve as a known source of risk for the community.  Interview employees and request risk management related records and documents.

H.
If catastrophic technological hazards are identified, get an industry expert to explain to the team the details of the hazard and it’s secondary consequences.

I.
Talk to the State Hazard Mitigation Officer (SHMO).  Examine the hazards identified by the state government and in neighboring states if the community is close to the border of another state or states.  Request from the state government a list of contacts that could be contacted for additional information on hazards.  A full listing of State Hazard Mitigation Officers can be found by accessing http://www.fema.gov/fima/hmgp/statedir.shtm.

J.
Use hazard maps and other information resources created by the various federal agencies.  Many of these maps and other resources are maintained on federal government websites, as listed in the conclusion of this session.

K. Determine the secondary hazards that can arise from the identified hazards using one or more of the established methods to do so.  These include simple brainstorming, or hazard sequencing.  The hazard sequencing exercises can be performed using event trees or fault trees 
1. Event trees are illustrative tools that assist the hazards risk management team in their process of identifying the secondary hazards that may occur as a result of the hazards they have already identified.  Provided in this session are two methods by which this can be performed.  

2. The first method (Power Point slide 12-5) begins by focusing on the effects of a single identified hazard, and then on the subsequent effects of those effects, and so on.  The process is repeated until the team feels all possible secondary effects have been listed. 

3. The second method (Power Point slide 12-6) is very similar to the first, except that all of the events that may occur over the course of a hazard scenario are examined.  This ‘scenario-based’ event tree begins with a timeline depicting the disaster scenario from start to finish, and then examines the various ‘initiating events’ that may occur during the course of the event by tracing each of those events to their possible end states.  The power point slide provided depicts the analysis of only one of many possible initiating events that may occur. (For more information on event trees, see Kaplan, 1997)

4. Fault trees differ from event trees in that they focus on the end state, or the consequence, and trace back to the possible initiating events (hazards) that could have triggered the consequence.  Provided in this session are two methods by which this can be performed.

5. The first method (Power Point slide 12-7) begins by focusing on the possible causes of a single identified consequence, and then on the subsequent causes of those causes, and so on.  The process is repeated until the team feels all possible causes of the consequence have been listed.  

6. The second method (Power Point slide 12-8) is a very similar to the first, except that all of the causes, or ‘initiating events’ of a consequence are mapped according to a time-line based scenario.  This fault tree method begins by identifying the consequence, and then examining the scenario for any possible triggering events that could eventually lead to that end state.

L.
Use pre-established hazard checklists to review.  Examples of checklists are provided as Handout 12-2 at the end of the session.

VII.
Ask the Students, “Would it be a good idea to perform all of these methods listed above to identify the hazards in the community?  Why or why not?”  While under ideal conditions it would be possible to access all sources and take advantage of all methods, the limits of time, personnel, and cost require that only some of the methods be utilized, either whole or in part.  It is likely that if a diverse selection of the options above is utilized, the produced list will be sufficient for the remaining steps in the Hazard Risk Management Process.  Again, it is the diversity of experience and knowledge of the team assembled in the previous step that will most significantly determine the overall effectiveness of this process. 

Supplemental Considerations:

The FEMA publication “Understanding Your Risks: Identifying Hazards and Estimating Losses” provides several worksheets to guide municipal risk management teams.  While these worksheets focus on natural hazards, they can be used as a reference in creating individual status sheets to be used in the all hazards approach.  A copy of this worksheet is included as Handout 12-3 at the end of the session. 

Objective 12.3 - Perform the Hazards Risk Management exercise for Hazard Identification

Requirements:

In continuation of the exercise initiated in the previous section, “Establish the Context”, the professor will lead the class through an exercise where students will identify the hazards affecting their university campus.

Remarks:

I.
The instructor should begin the exercise by dividing the class back into the groups they were divided into during the exercise detailed in Objective 12.1, section VI.  These groups will correspond with the four hazard categories identified in that objective.  

II.
The instructor should have the students begin by conducting a brainstorming exercise within their respective groups.  The product of the brainstorming exercise should be a group list of potential hazards affecting the university, corresponding to the hazard category of each group.  The groups should present their findings to the class and to the instructor, who will record the results for subsequent steps of the exercise in later class sessions.   

III.
After this initial list of hazards has been developed by each group, the instructor will instruct the groups to use hazard sequencing to determine the secondary hazards that can result from each of the hazards they identified in the previous step of this exercise.  The groups should choose one of the methods described in Objective 12.2, section K.  

IV.
Lastly, the instructor should have the students develop a list of possible methods to find additional information providing insight on what hazards their university may be vulnerable to, based on the methods listed in Objective 12.2.  Have the students in each group choose one of the methods to perform as homework, to be reported in the next class session to supplement the hazard lists identified in this class.

Supplemental Considerations

Below are the results of a hazard identification for our example community, ‘Wayne Blanchard University.’  The following potential hazards were identified, according to hazard type.

Natural Hazards (Based upon FEMA hazard maps from “MultiHazard”)

Floods

Droughts

Extreme Heat

Extreme Cold

Hurricanes

Thunderstorms and Lightning

Tornadoes

Severe Snowstorms and Blizzards

Ice Storms

Land Subsidence

Expansive Soils

Technological Hazards

Transportation Accident (airline, helicopter, subway, truck, and automobile)

Hazardous Materials Transportation Accident

Closure of Critical Transportation Routes

Power Failures

Water or Sewer Line Failures

Telecommunications Failure

Computer System Failure

Gas Line Break

Stored Chemical Leak / Accident

Sabotage / Intentional Destruction

Human Error / Negligence

Laboratory Accidents Involving Hazardous (Biological, Chemical, or Radiological) Materials

Building Collapse

Building (Dorm or Classroom) Fire

Biological / Health Related

Student / Staff Disease Epidemic

Widespread Poisoning

Water / Air Contamination

Overloaded Medical Facilities

Civil / Political

Terrorism on Campus

Terrorism to nearby federal and international organization buildings

Protest (World Bank / IMF)

Riots

Strikes

Crime

War

Hazard Identification Internet Sources

Avalanches

http://www.avalanche.org/
http://www.nwac.noaa.gov/nw04012.htm
Coastal Storms/Hurricanes

http://www.fema.gov/hazards/hurricanes/

http://www.aoml.noaa.gov/hrd/tcfaq/G12.html

http://www.nhc.noaa.gov/

http://www.nhc.noaa.gov/pastall.shtml

http://www5.ncdc.noaa.gov/cgi-bin/hsei/hsei.pl?directive=welcome
Dam Safety

http://www.fema.gov/fima/damsafe/
Drought


http://water.usgs.gov/watuse/

http://www.drought.unl.edu/dm/index.html

http://www.drought.unl.edu/index.htm
Earthquakes

http://geohazards.cr.usgs.gov/earthquake.html

http://earthquake.usgs.gov/

http://wwwneic.cr.usgs.gov/

http://geohazards.cr.usgs.gov/eq/
Floods

http://www.fema.gov/mit/tsd/

http://www.usgs.gov/themes/flood.html

http://water.usgs.gov/waterwatch/

http://water.usgs.gov/nwc/

http://www.earthsat.com/wx/flooding/floodthreat.html
Heat

http://www.cpc.noaa.gov/products/predictions/hi_outlook.html
Landslides

http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html

http://landslides.usgs.gov/index.html
Lightning 

http://www.nssl.noaa.gov/researchitems/lightning.shtml
Snowstorms

http://www.noaanews.noaa.gov/stories/s300e.htm
Tornadoes

http://www.fema.gov/graphics/hazards/tmap.gif
http://www.fema.gov/hazards/tornadoes/
http://www.met.tamu.edu/weather/
Tsunamis

http://www.pmel.noaa.gov/tsunami

Wildfires

http://www.fs.fed.us/land/wfas/fd_class.gif

http://www.fema.gov/hazards/fires/wildlan.shtm

http://earthlab.meteor.wisc.edu/firewx/fire-cst.htm

http://www.spc.noaa.gov/products/fire_wx/
References:

Broadleaf Capital International. 1999. The Australian and New Zealand Standard on Risk Management, AS/NZS 4360:1999. Broadleaf Capital International. Pymble, Australia.

Canadian Standards Association. 1997. Risk Management: Guideline for Decision-Makers. Canadian Standards Association. Ontario.

Emergency Management Australia. 2000. Emergency Risk Management: Applications Guide. Emergency Management Australia. Dickson.

Emergency Management Australia. 2003. Critical Infrastructure Emergency Risk Management and Assurance. Emergency Management Australia. Dickson.

Federal Emergency Management Agency. 2001. Understanding Your Risks: Identifying Hazards and Estimating Losses. FEMA. Washington, DC.

Federal Emergency Management Agency. 1997. MultiHazard: Identification and Risk Assessment. FEMA. Washington, DC.

Kaplan, S. 1997. “The Words of Risk Analysis.” Risk Analysis. 17:407-417.

National Research Council. 1991. A Safer Future: Reducing the Impacts of Natural Disasters. National Academy Press. Washington, DC.

Office of Infrastructure Protection and Emergency Preparedness. N/D. Scoping of Issues Concerning Risk Reduction to All Hazards in Canadian Non-Urban Communities. Government of Canada. Ottowa. 

OurCommunity.Com. N/D. Identifying Risks in Your Organization. <http://www.ourcommunity.com.au/insurance/view_help_sheet.do?articleid=341>

Reiss, Claire Lee, J.D. 2001. Risk Identification and Analysis: A Guide. Public Entity Risk Institute (PERI). Fairfax.

Slovic, P., B. Fischhoff, and S. Lichtenstein. 1979. “Rating the Risks.” Environment. 21:14-20, 36-39.

Smith, Keith. 1992. Environmental Hazards: Assessing Risk and Reducing Disaster. Routledge Press. London

Hazard Mitigation Grant Program.  State Hazard Mitigation Office.  http://www.fema.gov/fima/hmgp/statedir.shtm
� Reiss, Claire Lee, J.D. 2001. Risk Identification and Analysis: A Guide. Public Entity Risk Institute (PERI). Fairfax. and, Broadleaf Capital International. 1999. The Australian and New Zealand Standard on Risk Management, AS/NZS 4360:1999. Broadleaf Capital International. Pymble, Australia.








9
 12-1

