Session No. 16


Course Title: Hazards Risk Management

Session 16: Identify the Risks: Risk Statements

Time: 2 hrs


Objectives:

16.1
Discuss the importance of creating risk statements.

16.2
Discuss the importance of using a standardized hazard base map, and various methods of creating risk maps used in the risk statements.

16.3
Discuss the process of profiling the hazards that were identified in the Hazard Identification step. 

16.4
Perform the Hazards Risk Management exercise for hazard profiling and generating risk statements.


Scope:

Sessions 12 - 16 contain materials used to explain to students the second step in the hazards risk management process; Risk Identification.  This step includes the following subsections: Hazards, Community and Environment, Scope Vulnerability, Risk Perceptions, and Risk Statements.  During this particular session, titled “Risk Statements”, the instructor will detail the process by which the Hazards Risk Management team generates risk statements, based upon the generation of hazard profiles.  Included in this session will be several student interactions and exercises that will allow students to experience risk profiling and risk statement generation.  

The generation of risk statements cannot be adequately performed until a comprehensive list of hazards has been identified, as described in Session 12.  The instructor should refer the students to the Hazards Risk Management Diagram to illustrate where in the process Risk Profiling occurs.  In order to perform the Risk Profiling, it is assumed that the following have taken place: The hazards risk management context has been established (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), the community hazards have been identified, the community and environment have been defined, the vulnerability has been scoped, and risk perceptions have been accounted for.  

Hazard profiling and risk statement generation are the final steps in the Risk Identification step of the Hazards Risk Management process.  The data reported on the risk statements will be the basis of the following step, Analyze Risks, which includes the following subtasks; determine the likelihood and context, and modeling techniques  


Readings: 

Student Reading:

“Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 14-15.

<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. Chapter 2.

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

Instructor Reading:

 “Emergency Risk Management: Application’s Guide.” Australian Emergency Manual Series. Emergency Management Australia. 2000.  Pages 14-15.

<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. Chapter 2.

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


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 16-1 Fuel Model K

Handout 16-2 Fuel Hazard Severity

Handout 16-3 Hazard Profile Worksheet

Handout 16-4 Hazard Profile Worksheet 2

Handout 16-5 Hazard Profile Task Sheet

It is recommended that the modified experiential learning cycle be completed for objectives 16.1 - 16.3 at the end of the session.


Objective 16.1 - Discuss the importance of creating risk statements
Requirements:

Provide a brief explanation of risk statements, and hazard profiles.  Describe the reasons why such tools are a necessary component to the overall Hazards Risk Management Process.  

Remarks:

I. In session 12, the processes used to identify hazards were presented to the students.  These processes, as practiced through the use of student exercises, lead to the generation of lists of possible hazards that can occur within the community in question.  Additionally, a large amount of information is gathered throughout the process pertaining to those hazards.  While the list of hazards generated allows the Hazards Risk Management team to know what hazards threaten the community, it tells them little more.
II. To perform Hazards Risk Management effectively, the assembled team must have as much information as is possible, within the constraints of allowable time and resources.  While the information collected is in itself a valuable resource, there exists a display format, often called a Risk Statement, or a Hazard Profile, that serves to summarize all of the necessary information into a succinct report individual to each identified hazard.  Armed with these reports, the Hazards Risk Management team can more effectively address each hazard in the specific context as they occur within the local community.

III. Risk Statements (as they will be called in this session – please note, however, that they are equally well known as Hazard Profiles), as described by Emergency Management Australia, “describe the possibility of a hazard (source of risk) affecting an element at risk” (Power Point Slide 16-1) (EMA, 2000).  In Hazards Risk Management, a Risk Statement tells the Hazards Risk Management team how each hazard impacts their community. 

IV. All of the hazards that were identified in the Hazard Identification step have characteristics that are unique, and may not be known to all team members.  Even if some team members have extensive backgrounds in hazards, they may have no or little understanding of how the hazards affect the community.  Knowing how a hazard will affect a community requires a combination of general hazard information and descriptions, community and environmental factors (as identified in Session 13), and vulnerability factors (as identified in section 14). 

V. This process can be time consuming, especially if there have been a large number of hazards identified as posing a threat to the community.  For this reason, it is vital that the data collection process identified in Session 12 be conducted with subsequent processes and needs such as the generation of Risk Statements in mind, and be collected and filed in a logical, easily referenced manner.  

VI. There are several methods by which risk statements can be generated.  The main elements of this process will be described in detail in Objective 16.3.  However, as is true in virtually all processes and tasks included in Hazards Risk Management, it must be stressed that whatever methodology is chosen be used systematically and with uniformity.  Additionally, the methodology must be highly structured to prevent variance in output format that could cause unnecessary confusion or omissions.

VII. If done properly, the profiles that are generated will give the Hazards Risk Management team a powerful tool with which they will be able to adequately assess the community’s risk, and determine priorities for mitigation.  If they are done incorrectly, they could cause unnecessary confusion and be counterproductive to the process as a whole.  

Supplemental Considerations:

Objective 16.2 - Discuss the importance of using a standardized hazard base map, and various methods of creating risk maps used in the risk statements.

Requirements:

Discuss with the students the importance of using a standardized hazard base map, and the problems caused by neglecting such practices.  

I. In session 13, the students learned the methods by which a community base map is either acquired or created.  Using this base map, students described the community and the environment, and scoped the vulnerabilities.  

II. The base map is a geographic representation of the community as a whole.  Each hazard that threatens a community will affect it differently than virtually all others.  For instance, while it can be expected that heavy snow will affect the whole community in a uniform manner, avalanches will only be a problem where there are steep slopes or avalanche gulleys.  The base map is the best way for the Hazards Risk Management Team to analyze the spatial extent of hazards, and thus plan for the possibility of interaction between hazards and people, structures, infrastructure, the environment, and other hazards.

III. One of the most important components of the risk statement is a risk (or hazard) map.  While many maps detailing hazards are readily available on the internet, in town, city, county, state, or federal records, and other means, there is absolutely no chance that these maps will be fully compatible in regards to timeliness (date of lasts updating efforts), scale, and coverage, for example.  

IV. To truly compare and analyze the risks of a community, it will be important to have risks represented individually on the base map, and together on a single aggregate community risk map.  While it will not be impossible to create such a map without a standardized base map, it is much easier and the resulting product is likely to be more accurate if standardization is used.

V. Using multiple copies of the map attained or created as indicated in session 13, the Hazards Risk Management team will be prepared to begin creating hazard-specific maps that will be a foundational component of the risk statements to be generated.

VI. The following are examples of locations where hazard maps can be found, which will be translated onto the standardized risk maps.

A.
Floods 
1.
Undoubtedly, the most comprehensive source of flood hazard information, with the greatest coverage area, is the FEMA National Flood Insurance Program (NFIP) Flood Insurance Study (FIS).  This program maintains Flood Insurance Rate Maps (FIRMs) (Power Point Slide 16-2) that detail flood risk based on periodic flood intervals (100- and 500-year floods), as well as potential flood elevations plotted along waterways.  

2.
FIRMS contain the following information:

a.
Hydrographic features, such as streams, rivers, lakes, and coastlines

b.
Base flood elevations

c.
Cross-section lines

d.
Roads, road names, or address ranges, and

e.
Locations, elevations and descriptions of benchmarks and elevation reference marks.

3.
To get a copy of a FIRM for a jurisdiction being studied, one merely has to call the FEMA Map Service (1.800.358.9616), or go to the website where the maps are posted (http://www.fema.gov/maps).  Alternately, the FEMA regional offices can be contacted for the same information. 

4.
It is important that the team using a FIRM verifies that the map is up-to-date, and that any very recent construction or environmental changes are added. 

5.
Map Modernization Program

a.
The Federal Emergency Management Agency (FEMA) developed a plan in 1997 to modernize the FEMA flood mapping program.

b.
The plan outlined the steps necessary to update FEMA's flood maps for the nation to digital format and streamline FEMA's operations in raising public awareness of the importance of the maps and responding to requests to revise them.

c.
Since that time, the plan has continually evolved as new products, processes, and technical specifications have been developed and implemented within present funding levels, which have not approached the levels necessary to fully update the national map inventory.

d.
Information on the Map Modernization Program can be accessed at: http://www.fema.gov/fhm/dl_mpmod.shtm
B.
Earthquakes 

1.
Earthquake maps can be obtained from the US Geological Survey (USGS) website (http://geohazards.cr.usgs.gov) (Power Point Slide 16-3).  The USGS provides maps detailing peak ground accelerations (PGAs), which measure the potential strength of ground movements that could result from an earthquake.  The maps provide the values of the 10% and 2% statistical incidence of such PGAs occurring during the coming 50-year period.

2.
From this website, it is possible to retrieve local maps by entering zip code information, or the longitudinal and latitudinal coordinates for a location.  For larger jurisdictions, it may be necessary to collect several ‘zone’ maps.  Alternatively, these maps can be ordered by calling the USGS (1.888.ASK.USGS), or by contacting the state geologist.

C.
Tsunamis
1.
Tsunamis only affect the coastal states.  However, as tsunamis can travel long distances up rivers, communities that do not lie directly on the coast can be affected by them.  

2.
To determine tsunami hazards, one must obtain a tsunami inundation zone map, which shows which low-lying areas in a community are at risk from the hazard.  Most maps have been produced at the state level, and considerable local mapping has been done as well.  The following are locations where the maps can be obtained:

a.
West Coast/Alaska Tsunami Warning Center of NOAA (National Oceanographic and Atmospheric Administration)/NWS (National Weather Service) - 1.907.745.4212.

b.
Pacific Tsunami Warning Center, located in Hawaii - 1.808.689.8207.

c.
Oregon Department of Geology and Mineral Industries - 1.503.731.4100.

d.
USGS (http://www.usgs.gov/themes/coast.html)

e.
University of Washington (http://www.geophys.washington.edu)

f.
Pacific Marine Environmental Laboratory (www.pmel.noaa.gov) 

D.
Tornadoes 

1.
Communities measure their tornado risk as a factor of the maximum possible wind speed they may experience, should a tornado occur.  While tornadoes are highly unpredictable, and can occur just about anywhere in the world, there are areas that have historically been more prevalent.  This high prevalence exists in the Midwest, Southeast, and Southwest regions of the United States.

2.
Hazards Risk Managers can locate their “Design Wind Speed”, or the level of wind resistance that should be factored into the construction of community shelters as determined by the American Society of Civil Engineers (ASCE), on the FEMA website.  FEMA’s publication “Taking Shelter from the Storm: Building a Saferoom in Your House” contains a map of the United States Design Wind Speeds (http://www.fema.gov/mit/saferoom/) (Power Point Slide 16-4). FEMA contends that community level distinctions are not necessary, because there is little chance that there will be variable risk within a single community.

3.
One merely needs to look at this map to determine if they fall within the four designated ‘wind zones’ in the United States.  These zones correspond to the following four design wind speeds:


a.
Zone I: 130 miles per hour (mph)


b.
Zone II: 160 mph 


c.
Zone III: 200 mph


d.
Zone IV: 250 mph

4.
These maps also contain information on tornado susceptibility, and other ‘special wind regions’. 

5.
Hazards Risk Managers can also look at historical tornado data to determine the exact historical frequency of tornadoes in their jurisdiction.  This information can be found by visiting the Internet site http://www.tornadoproject.com.  This website offers historical tornado data by state and by county for 1950 to 1995.  For each tornado, there is a corresponding rating, which is a number from 0 to 5 preceded by an F.  These ratings correspond to a measurement on the Fujita Tornado Measurement Scale (Power Point Slide 16-5).  By determining the potential tornado threat within a jurisdiction, based upon the historic F-Category levels experienced in the past, Hazards Risk Managers can estimate the possible consequences in the risk analysis step of the Hazards Risk Management process.   

E.
Coastal Storms 

1.
Coastal Storms include hurricanes, nor’easters, tropical storms, and typhoons.  The consequences of these hazards that must be mapped include:


a.
Storm surges


b.
Storm tides


c.
Inland flooding


d.
Water force


e.
Wind velocity


f.
Coastal erosion

2.
Coastal regions can look at their FIRM, which details coastal flooding, to determine their risk from the water-related hazards of coastal storms.  For inland communities, their greatest concern will be flooding from the torrential rains that result from even weak hurricanes.  This information can also be obtained on the FIRM.

3.
Hurricanes are measured according to the Saffir-Simpson Scale, and range from category 1 to 5 (Power Point Slide 16-6).  If a community has determined from the Design Wind Speed maps detailed under the section describing tornado hazards that they are at risk from hurricanes, then they should use the Saffir Simpson scale to judge their risk from hurricane winds and storm surges.  Surges can be mapped according to land elevation along the coast, and range from 4 to more than 18 feet above normal sea levels.  Wind speeds in hurricanes range from 74 to over 155 miles per hour.  

4.
The Inland Wind Model, provided by NOAA, can be used to measure the maximum sustained surface wind that is possible as storms move inland.  Hazards Risk Managers can use this model to estimate the maximum strength of hurricane force winds, or any other winds, for a given storm of identified intensity and forward storm motion.  While this is only a prediction tool, it allows Hazards Risk Managers to plan ahead of time for several scenarios determined by various possible wind speeds.  This model can be found at (http://www.nhc.noaa.gov/aboutmeow.html) (Power Point Slide 16-7).

5.
Historical data on hurricanes, which are also a good indicator or predictor of future events, can be obtained from NOAA as well.  The website for such historical data is (http://www.nhc.noaa.gov/pastall.html).  These maps show all Atlantic tropical cyclone tracks, and their associated wind speeds, from 1927 until the present day.

F.
Landslides
1.
FEMA contends, “The best predictor of future landslides is past landslides because they tend to occur in the same places.” (FEMA, 2001 p.2-27).  However, because of the complexity of geotechnical factors that must be used to determine landslide risk, there can be no general assumptions made based upon blanket designations (such as for wind speeds) or upon elevation (as with floods), for example.  The expertise of geologists and engineers, who must conduct surveys of soil conditions, slopes, drainage, climate, prevalence of earthquakes and volcanic eruptions, flora cover, erosion, industry-induced vibrations, construction and other alterations to terrain, among many other factors. 

2.
Working with a local or state geologist, city planner, public works representative, or engineer, it is possible to make adequate landslide hazard prediction maps (Power Point Slide 16-8).  It is generally necessary to perform three steps in creating a landslide hazard map, namely (from the FEMA “Understanding Your Risks” guide:

a.
Identify existing or old landslides
i.
On or at the base of slopes;

ii.
In or at the base of minor drainage hollows;

iii.
At the base or top of an old fill slope;

iv.
At the base or top of a steep cut slope; or

v.
Developed hillsides where leach filled septic systems are used.

b.
Map the topography - Topographic maps can be obtained from the USGS, or the geological survey in each state.  These maps help Hazards Risk Managers to identify steep slopes, where the probability of landslides is greatest.

c.
Map the geology - In addition to slope angle, the presence of certain types of rock or soil that becomes unstable when saturated with water (from rains, flooding, runoff, or other reasons), as well as poorly drained rock or soil, are indicators of slope instability.  A local geologist or the state geological survey can provide information or assistance in this effort.

3.
FEMA also describes, in their “Understanding Your Risks” publication, the three most useful types of landslide maps:

a.
Landslide Inventories - identify areas that appear to have failed due to landslides, including debris flows and cut-and-fill failures.  Detailed inventories depict and classify each landslide and show scarps, zones of depletion and accumulation, active versus inactive slides, geological age, rate of movement, and other pertinent data on the depth and type of materials involved in sliding.  Overlaying a geologic map with an inventory map that shows existing landslides can identify specific landslide-prone geologic units.  For this reason, a landslide inventory is essential for preparing a landslide susceptibility map.

b.
Landslide Susceptibility Maps - depict areas that have the potential for landslides by correlating some of the principal factors that contribute to landslides - steep slopes, geologic units that lose strength when saturated, and poorly drained rock or soil - with the past distribution of landslides.  These maps indicate the relative stability of slopes; however they do not make absolute predictions.  More complex maps may include additional information such as slope angle, and drainage.

c.
Landslide Hazard Maps - show the real extent of the threat: where landslides have occurred in the past, where they are likely to occur now, and where they could occur in the future.  They contain detailed information on the types of landslides, extent of slope subject to failure, and probable maximum extent of ground movement.  These maps can be used to predict the relative degree of hazard in a landslide area.

 G.
Wildfires 

1.
Wildfire hazards can be difficult to map because they change regularly as result of changing ‘fuel’ and weather, and the interactions of these with the topography of widespread areas.  In addition, a wildfire in one jurisdiction can easily and quickly spread to another. 

2.
A good place to start in creating a local wildfire hazard map is to look at readily available maps detailing historical incidences of wildfires (Power Point Slide 16-9).  This will give the Hazards Risk Management team a general idea of the areas prone to such events.  These maps can be obtained by contacting state forest service offices at http://www.stateforesters.org/sflist.html or the USFS Region Office, at http://www.fs.fed.us.

3.
Next, the team should map their jurisdiction for fuel availability, according to the USDA ‘National Fire Danger Rating Fuel Model Key.’  While these maps do display fires that have affected literally all states in the US, they do not offer site-specific information.  The USDA fuel model map can be located at http://www.fs.fed.us/land/wfas/nfdr_map.htm.  Additionally, the Hazards Risk Management team can determine their fuel ratings by using the Urban Wildland Interface Code (2000) Fuel Model Key, included as Handout 16-1.  Using this key, the Hazards Risk Management team can identify areas within their jurisdiction as being Heavy Fuel (models G, I, J, K and U), Medium Fuel (models B, D, F, H, O, Q, and T), and Light Fuel (models A, C, E, L, N, P, R, and S) (FEMA 2001).  

4.
A topography map can be very useful in predicting future wildfire events.  Fire spreads much faster as slopes become steeper.  For instance, FEMA recommends that Hazards Risk Managers who are creating wildfire hazard maps identify areas where slopes are less than 40%, are between 41% and 60%, and greater than 61%, corresponding to low, moderate and steep gradients as applicable to the spreading of active wildfires.  Good resources for topographical information can be found at the USFS website (http://www.fs.fed.us/links/maps.shtml/, or the USGS website (http://topomaps.usgs.gov/)

5.
Critical Fire Weather Frequency, or the amount of time each year that the weather conditions are ideal for wildfires (low relative humidity and high wind), can help to predict a community’s risk from wildfires.  This information can be obtained from local and state fire marshals, state foresters, the National Weather Service (NWS), or from the National Oceanic and Atmospheric Administration (NOAA).  

6.
Using components of the data collected above, it is possible to determine fire hazard severity for a jurisdiction.  A matrix, determined by the Urban Wildland Interface Code (2000), calculates Fire Hazard Severity as a function of Fuel Classifications (Light, Medium, or Heavy), Slope, and Critical Fire Weather Frequency, and determines fire hazards to be Moderate, High, or Extreme.  This chart is added as Handout 16-2.

H.
Hazardous Materials Accidents
1.
Hazardous materials accident hazards can be mapped with considerable accuracy because there exist controls and records on their use, storage, and transportation.  This is not true for minor, household hazardous accidents, but these small events rarely result in a disaster.

2.
It is first necessary to plot on the base map all of the facilities in the community that produce, use, or store hazardous materials.  This information can be obtained from the local planning office, the local registry of hazardous materials, or the fire marshal.  It may also be advisable to locate any facilities in neighboring communities whose facilities are located close to jurisdictional borders, and whose accidents could result in a multi-community disaster.

3.
A majority of hazardous materials accidents occur on major transportation routes such as highways.  However, local businesses that use hazardous materials have deliveries of such materials on a regular basis, and the routes taken by their contractors become sites of considerable hazardous materials accident risk.  

4.
Railways often transport hazardous materials through jurisdictions, and chemicals are often stored for extended periods in rail yards.  These areas should be mapped for their hazards.

5.
It is helpful to know the types of chemicals that are used, stored, or transported in a jurisdiction, as each chemical performs differently in accident events.  Some become gaseous and move quickly through the air, either close to the ground or at higher altitudes.  Many liquids quickly contaminate soil and water.  Others are highly flammable and must be treated for such hazards.  Knowing the chemicals that exist in a community helps to determine both the possible spatial extent of their effects should an accident happen, and ability of the local emergency responders to cope with such accidents.  Information on the characteristics of hazardous materials accidents can be found in the US Department of Transportation “Emergency Response Guidebook,” distributed free of charge to public safety organizations (http://hazmat.dot.gov/gydebook.htm).

6.
The Environmental Protection Agency maintains a website called “Search Your Community” that allows users to inventory businesses and individuals who are registered users of hazardous materials.  This website is searched by zip code, and can be found at http://epa.gov/epahome/commsearch.htm.

7.
The Material Safety Data Sheet (MSDS) Search website http://www.msdssearch.com/Emergency.htm allows viewers to examine the characteristics, handling, and response information of all registered chemicals.  

8.
Other websites detailing chemical and other hazardous materials hazards include:


a.
Emergency Planning for Chemical Spills



http://www.chemicalspill.org/index.html

b.
Hazardous Materials Advisory Council

http://www.hmac.org/

c.
Hazardous Materials Guide for First Responders

http://www.usfa.fema.gov/fire-service/hazmat/hazmatguide/hmgfr2a.shtm
d.
North American Emergency Response Guidebook


http://www.envectra.com/env/erg/erg.htm

e.
Risk Information Assessment System (Toxicity)



http://risk.lsd.ornl.gov/tox/rap_toxp.shtml
I.
Critical Infrastructure 

1.
The loss of critical infrastructure can cause major secondary disasters in a community, from the destruction of a bridge that causes isolation, to a major failure at a power station during winter months where electricity is a life or death factor.  Awareness of those infrastructure components and systems, and the mechanisms by which they interact with the community both geographically and physically, is a major step towards successful management of hazards.

2.
Most of these facilities and systems should have been identified during the Hazard Identification step (session 12).  Mapping these facilities and systems allows the Hazards Risk Management team to visually plot such components of the community, and gain a better understanding about how they interact with the other hazards mapped in this session.  For instance, it is important for the team to know if a water treatment plant lies within a flood plain, or if a landslide could result in the destruction of a major telephone network.  

3.
It is expected that more information and help in performing this task will be developed and provided by the US Department of Homeland Security (DHS) Information Analysis & Infrastructure Protection Directorate.  Of the major tasks of this directorate, three relate to infrastructure protection, including:

a.
Conduct a comprehensive risk assessment of US critical infrastructure, and develop a comprehensive plan for securing its components,

b.
Work with other agencies at the Federal, State, local, and private levels to recommend protection measures, and provide technical assistance and crisis management support upon request,

c.
Coordinate with other Federal government agencies to provide specific warning information to State, local, private, public, and other agencies.

4.
This information and assistance from DHS can be obtained by calling the State Office of Emergency Management and/or The State Homeland Security Office (most, but not all states have a Homeland Security Office as of October 20903), and requesting the assistance of the State Homeland Security representative (whose contact information can be found on the Department of Homeland Security website, www.dhs.gov). 

J.
Other Hazards
1.
Other hazards, not listed above, will depend upon the makeup of individual communities.  Some may have terrorism risks, while others may have possible hotspots for civil unrest (rioting and protest).  Volcanoes are an example of a natural hazard that would fall into this group.  These hazards, and the spatial extent of their possible effects, should be added to either a collective or individual base maps, at the discretion of the Hazards Risk Management team. 

VII.
Ask the Students “Why is it important to use a single, standardized map or mapping system to display the community’s hazard profile?”  By using a standardized map for all hazards that are profiled, the Hazards Risk Management team maximizes the possibility that all the mapped hazards account for timeliness, that there are no errors made due to scale of size, and to simplify the task of comparing or combining two or more risk maps that are generated.   The students may have additional ideas on why a single, standardized map should be used.

Objective 16.3 - Discuss the process of profiling the hazards that were identified in the Hazard Identification step.

Requirements:

Provide the students with an in-depth description of the various methods by which hazard profiling can be performed.  

Remarks:

I.
Now that hazards have been identified and mapped, it is possible to create risk statements.  Risk Statements, or Hazard Profiles as they are often called, give the Hazards Risk Management team a clear and concise picture of the local context, and influence of each hazard, as well as a general description of the hazard for reference uses.  This information will prove vital to the team as they examine and compare the risks in order to analyze them and develop mitigation strategies.  

II.
As mentioned earlier, the creation of risk statements must be exhaustive to be effective, which can be time consuming.  However, in creating a standard system of reporting it is possible to simplify the task and save considerable time and resources.  

III.
No matter what system is used to report collected data on a risk statement, it must include some standard of information retrieval.  A standardized display format, as mentioned above, will make this information both easily readable and understandable to all involved in the Hazards Risk Management Process.  The contents of the risk statements should include, but are not limited to, and not necessarily in the order presented (Power Point Slide 16-10 and 11):

A.
Name of the hazard

1.
Many hazards have different names, so it is important that the risk statement clearly identifies what is meant by the hazard being profiled.  For instance, the hazard ‘storms’ could easily mean windstorms, snowstorms, hurricanes, torrential rainfall, windstorms, or other hazards.  

2.
By providing a name of the hazard, and other hazard identifiers that may also be considered in the risk statement, some confusion will likely have been eliminated.

B.
General description of the hazard

1.
It is likely that not all members of the Hazards Risk Management team will have equal knowledge and understanding of all the hazards that will be analyzed in the subsequent steps of the process.  Additionally, there are many measurement and rating mechanisms for hazards that may have changed over time, or may be extremely useful in determining the local context of a hazards (the descriptions of the Saffir-Simpson Hurricane chart, for example, which details storm surge levels and expected damages to be incurred as a factor of the category designations 1 through 5.)

2.
The amount of information provided in these descriptions is determined by the team conducting the assessment.  However, it is important that both minimum and maximum requirements and expectations are established before the process begins to ensure consistency in reporting, which will alleviate some confusion and ensure that risk perception effects are kept to a minimum (information overload can cause over- and under- estimation of a hazard, depending on the person and the hazard).  

3.
This basic information can be easily found on the Internet, in the websites provided in session 12.  Many of these sites provide the general descriptions that give a concise but accurate description of various hazards.  It is important, however, to ensure that the source of the information is a credible one.  This is also at the discretion of the team performing the analysis, but it can be said with confidence that descriptions provided by the Federal or State government websites can be considered accurate.  FEMA provides almost any hazard-related information that would be required in this task.

C.
Frequency of occurrence of the hazard 
1.
Historical incidences of the hazard should be displayed in a standardized format, either as a spreadsheet, a chart, or a list.  If the hazard is one that happens regularly, it may be better to indicate that fact, and list only the major events that have occurred.  This is often true with floods and snowstorms, for example.

2.
The predicted frequency of the hazard should be provided as well.  Oftentimes mitigation measures, development, changes in the environment, or other reasons can cause the average annual frequency of a hazard to rise or fall.  It may also be helpful to include any comments or reasons why the frequency has changed or is expected to change in the future. 

D.
Magnitude and potential intensity of the hazard
1.
Based upon the hazard maps developed above, this may be a single figure or a range of possibilities.  The magnitude and possible intensities will be important in the analysis step, as they will help the team to determine the possible consequences of each hazard and to determine what mitigation measures would be adequate.  

2.
If a chart detailing the characteristics of a hazard as a function of magnitude or potential intensity was provided in the general description of the hazard, then it is easy to see how the local expected magnitude and potential intensity would be highly useful to the Hazards Risk Management team.

E.
Location(s) of the hazard

1.
For most hazards, the map that was generated above will be sufficient, and highly informative in the analysis step of the process.  However, if there are some individual areas or regions within the community that need special mention, and likewise, special consideration, this factor should be included as a separate comment in addition to the map.  This helps to ensure that those special areas are not overlooked in subsequent processes.  

F.
Estimated spatial extent of impact of the hazard

1.
This information is also likely to be found on the maps that were developed in the previous step.  However, for some hazards there may be special additional comments or facts that need to be added separately from the visual representation provided by the map. 

G.
Duration of hazard event, emergency or disaster 

1.
For hazards that have occurred frequently in the past, it will be possible to give an accurate estimation of the duration of the hazard based upon previous response efforts.  However, for disasters that rarely occur or have never occurred, such as a nuclear accident or a specific type of hazardous material spill, it will be necessary to give an estimation.  

2.
These estimations should be based upon the description of the possible hazard, the vulnerability of the community (session 14), the response capability of the jurisdictions emergency response organizations, the response capability provided through mutual assistance agreements with neighboring communities, and anticipated state and federal assistance.  

3.
This figure will generally be a rough estimate, measured in days rather than hours or minutes, but will be very useful in subsequent steps that analyze the possible consequences of hazards. 

H.
Seasonal pattern or other time-based patterns of the hazard

1.
This is simply a description of the time of year that a hazard is most likely to appear, if such a pattern exists.  Knowing seasonal patterns of hazards allows the Hazards Risk Management team to analyze interactions between hazards that could occur simultaneously, and devote less time to those that are not likely to occur at the same time.  For instance, there is little chance that a town in South Carolina would need to plan for the simultaneous occurrence of a blizzard and a heat wave.  While this may seem obvious, this type of information is useful in determining the adequacy of emergency management assets, and for other logistical and planning issues.

I.
Speed of onset of the hazard event
1.
The speed of onset of a hazard can help planners in the mitigation phase of Hazards Risk Management determine what actions are possible, impossible, and vital given the amount of pre-disaster time they are likely to have.  

2.
For a hurricane, there may be several days before the disaster where people could be evacuated and protection measures could be applied to structures and other physical objects.  For a tsunami, there may be 10 minutes to several hours of advance warning, which allows for an immediate evacuation, but little structural work.  However, for an earthquake, there is often little or no warning at all, so all preparations must be made with no knowledge of when the next event will occur.  

3.
For each of these, the public education and communications systems that can be planned will be drastically different.  Warning systems and evacuation plans must reflect the availability or lack of time within which action can be taken.  If responders can be readied before the disaster, the speed of response will be increased significantly.  For all of these reasons, and many more, it is easy to understand why knowing the speed of onset of a hazard is vital in planning.

4.
Ask the Students, “What are some other reasons that Hazards Risk Managers would want to know the anticipated speed of onset for a hazard?”

J.
Availability of warnings for the hazard
1.
This information is indirectly related to the speed of onset of a hazard, but is also independent in some ways.  Each hazard is distinct, and has certain characteristics that either do or do not lend themselves to prediction through the use of technology or other means.

2.
Even hazards that can have a fast onset, such as a volcano, can be predicted with some degree of confidence (though not always), while some hazards with slower onset times, such as biological terrorism, can not be predicted accurately at all.   Lastly, some provide no advance warning at all, such as the case of a chemical accident.  

3.
Even if advance knowledge of a disaster is possible, the capabilities of the local warning system further determine the possibility of adequately informing the public about an impending disaster.  Local warning systems are more than the physical alarms, sirens, or announcements; they are also the ability of the public to receive, understand, and act upon the warnings they receive.  These are all factors that must be considered when determining the availability of warnings. 

4.
The Risk Statement should include both the available technology that could provide warnings from the hazards and the current status of the local system of warnings for the particular hazard

IV.
Once all of the information that can be obtained in the above steps has been collected by the Hazards Risk Management team members working on the particular hazard, that information must be presented in a standardized display format.  The format should be easy to read, but just as easy to quickly skim thereafter, and should be identical in format to all other risk statements (to prevent any confusion or misinterpretation of data).  Examples of Risk Statement and Hazard Profile worksheets are provided as Handouts 16-3 and 16-4.  A third handout, Handout 16-5 displays a sheet designed by FEMA to help the Hazards Risk Management team keep track of their efforts in creating the individual risk statements (though this worksheet only includes natural disasters). 

VII.
Ask the Students, “Is there any other information that may be useful to Hazards Risk Managers, that is not included in this list?”  The students should be aware that the process by which hazard profiling is conducted, like many other Hazards Risk Management steps, should be tailored to the needs of the community and the makeup of the group.  The students may have many ideas, all of which may be appropriate to include in the hazard profile.   

Supplemental Considerations:

Objective 16.4 - 
Perform the Hazards Risk Management exercise for hazard profiling and generating risk statements.

Requirements:

Conduct a student exercise requesting students to profile several of the hazards that affect the university where they study.

This exercise can be performed as an in class group exercise, or as a homework assignment for the students.  The following steps describe the process by which the exercise could be conducted in class.  Please be aware that the instruction will have to prepare materials before class for this exercise to be possible.

The instructor should prepare the following materials before the class begins for use in the exercise, or assign these responsibilities to specific students:

· A standard map of the University campus (enough copies so that each group has one).  Most universities provide a map used for visitors to the university that includes most of the buildings and facilities.  These maps can generally be found at the visitors center or on the University website.

· A FIRM for the land occupied by the University.  The firm can be found on the FEMA NFIP website, at http://www.fema.gov/maps.  Only one group will be creating a risk statement for floods, so only one copy is necessary.

· A copy of the earthquake map for the land occupied by the University.  Such maps, specific to the zip code of the University, can be obtained on the USGS website (http://geohazards.cr.usgs.gov).  Only one group will be creating a risk statement for earthquakes, so only one copy is necessary.

· A copy of the Design Wind Speed Map for Community Shelters, which can be obtained from the FEMA website at http://www.fema.gov/fima/fema361.shtm.  Only one group will be creating a risk statement for tornadoes, so only one copy of the map is necessary.  In addition, print out a copy of the historical tornadoes in the county from the website http://www.tornadoproject.com.  At this website, click on the link “All Tornadoes”, and then the link “Every State in the USA.”  County or State information should be available for your state or county.

· A copy of the USDA fuel model map from the website http://www.fs.fed.us/land/wfas/nfdr_map.htm, a copy of a topographical map of the area from http://mcmcweb.er.usgs.gov/topomaps/ or http://www.fs.fed.us/links/maps.shtml/.   Only one of each will be necessary, as only one group will be creating a risk statement for wildfires.

· A copy of the section of the FEMA publication “Multihazard” describing each of the hazards listed above.  One copy of each section is sufficient.

· Four copies of Handout 16-4, the Hazard Profile Worksheet from the FEMA EMI Independent Study Course IS-393 “Introduction to Mitigation”, Section 1, page 8. <http://training.fema.gov/EMIWeb/downloads/393unt01.pdf>.

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.  Each group should be assigned one of the hazards listed above, for which they will design a risk statement for their university.

A.
Each group should be provided with one copy of the Handout 16-4.  Then each group should be given the collected materials listed in steps B through F corresponding to their assigned hazard. 

B.
Using these materials, the students should be given 20-30 minutes to complete the exercise.  Inform the students that the process by which Risk Statements are made takes much longer, and generally requires more information than they are provided with for the exercise.

C.
Upon completing the Hazard Profile Worksheet for the hazard they have been assigned, each group should choose a spokesperson to report to the class about the risk statement generated.  For each section included on the worksheet, the students should indicate either where they found the information reported, or where they would go to retrieve that information if this were not an exercise.

D.
After all groups have reported, the instructor should ask the Students, “Was the use of one standard reporting worksheet sufficient to ensure that there was a standardization of risk statements between all of the groups in the class?”  In other words, did the groups’ presentations follow a set pattern based upon the worksheets, or was there a lack of consistency between the style, format, and content of the reported results?  The answer to this question will depend upon the reports provided by the students of each individual class.  

E.
Ask the Students, “Is there anything that could have been done before the project began that would ensure that reports were more consistent with each other?”  Answers to this question could include space guidelines, specific instructions on how to answer each question, minimum requirements on content, requirements on historical time periods of disaster data, among many other answers.  This question serves to help the students consider the many ways that a Hazards Risk Management team can improve standardization of reporting.

II.
If the instructor prefers, this exercise can be conducted as a take-home exercise.  The instructor can either provide the materials (listed above) to the students to take home, or instruct the student on where to get the information themselves.  Alternatively, the instructor could suggest to the students that they use the FEMA “Understanding Your Risks” guide as a source of information on available disaster data and mapping websites.  The students can either report their findings to the class at the start of the next class session, or turn in their Hazard Profile Worksheet to the professor for review.

Supplemental Considerations

Handout 16 -6 provides a partial list of Additional Information resources that could be consulted to assist in the process of profiling hazards  and generating risk statements.

For the example case, Wayne Blanchard University, the following would be a possible risk statement for tornado hazards.

Hazard: Tornado (Twister, Funnel Cloud)

Description of Hazard:

A tornado is a rapidly rotating vortex or funnel of air extending groundward from a cumulonimbus cloud.  When the lower tip of the vortex touches earth, the tornado becomes a force of destruction.  Approximately 1,000 tornadoes are spawned by severe thunderstorms each year.

Tornado damage severity is measured on the Fujita Tornado Scale.  The Fujita Scale assigns numerical values based on wind speeds and categorizes tornadoes from F0 to F5.  Tornadoes are related to larger vortex formations, and therefore often form in convective cells such as thunderstorms or in the right forward quadrant of a hurricane, far from the hurricane eye.  The strength and number of tornadoes are not related to the strength of the hurricane that generates them.  Often, the weakest hurricanes produce the most tornadoes.  Large Fires can also generate tornadoes.

The path and width of a single tornado generally is less than .6 mile.  The path length of a single tornado can range from a few hundred meters to dozens of kilometers.  A tornado typically moves at speeds between 30 and 125 mph.  The average lifespan of a tornado rarely exceeds 30 minutes.  (Source: FEMA Multihazard, 1997)

Potential Magnitude: Limited (10-25% of area affected)

Frequency of Occurrence: Likely (between 10 and 100% probability in the next year, or at least one chance in the next 10 years).  Wayne City lies within a state that experiences an average of 50-100 tornadoes per year.  The record of events affecting Wayne City during the past 25 years is displayed in the chart below.  Please note that, while only one of the four tornadoes directly affected the university, any event occurring within Wayne City had the potential to strike the campus.

	DATE
	MAGNITUDE
	AFFECTED AREA
	CONSEQENCES
	INFO SOURCE

	7/16/98
	F1
	Northwest Wayne City (1 mile from Campus)
	4 People Killed

12 Injured

$150,000 Damages
	Wayne City Journal

	5/28/82
	F3
	Entire City
	6 People Killed

44 Injured

$1.3M in Damages
	New York Inquirer

	7/2/81
	F3
	From 13th Street to 24th Street
	1 Person Injured

$800,000 in Damages
	Wayne City Journal

	8/14/79
	F2
	On Campus
	2 People Killed

$250,000 in Damages
	University Records


Seasonal Pattern:  All year, though more common in the Spring, Summer, and Autumn months

Probable Duration:  Between 1 and 30 minutes for the tornado, and up to 24 hours for the response.

Potential Speed of Onset:  None to Minimal (less than 3 hours)

Identify Existing Warning Mechanisms:  The National Weather Service (NWS) issues tornado watches and warnings.  Wayne City employs a system of sirens indicating a tornado watch or warning.  Wayne Blanchard University uses the University Fire Department alarm system to warn students of a Hurricane Warning.  The University also uses the university Web page and university building public announcement systems to warn residents.

Identify Location and Spatial Extent of Potential Event: Entire campus is at risk.  The University has identified designated tornado shelters where students are instructed to go during a tornado warning.

For additional information on hazards useful in the development of risk statements and hazard profiles, the following resources are provided:

Hazard Information 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

http://www.fema.gov/fhm/dl_mpmod.shtm
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/
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