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Appendix D

HAZARD ANALYSIS PROCESS

Finding out what the hazards are is the first step in any effort to reduce community vulnerability. Hazard analysis involves identifying all of the hazards that potentially threaten a community and analyzing them individually to determine the degree of threat that is posed by each. Hazard analysis determines:

· What hazards can occur.

· How often they are likely to occur.

· How severe the situation is likely to get.

· How these hazards are likely to affect the community.

· How vulnerable the community is to the hazard.  

This information is used in the development of both mitigation and emergency plans. It indicates which hazards merit special attention, what actions might be taken to reduce the impact of those hazards, and what resources are likely to be needed.

Hazard analysis requires completion of five steps:

1. Identify the hazards.

2. Profile each hazard.

3. Develop a community profile.

4.
Compare and prioritize risk.

5.
Create and apply scenarios.

Step 1: Identify Hazards

The first step in hazard analysis is to put together a list of hazards that may occur in the community. A community hazard analysis should consider all types of hazards. Categories of hazards include natural hazards such as storms and seismological events; technological hazards such as nuclear power plants, oil or gas pipelines and other hazardous materials facilities; and civil or political hazards such as a neighborhood that has been the scene of rioting or large demonstrations. Cascading emergencies—situations when one hazard triggers others in a cascading fashion—should be considered.  For example, an earthquake that ruptured natural gas pipelines could result in fires and explosions that dramatically escalate the type and magnitude of events.  Information about hazards may be collected from existing analyses and historical data.

Existing Hazard Analysis. If the community has an existing hazard analysis, don’t “reinvent the wheel”. The best way to begin is by reviewing the existing hazard analysis and identifying any changes that may have occurred since it was developed or last updated.  Examples of the kinds of changes within or near the community that could cause hazard analysis information to change over time include:

· New mitigation measures (e.g., a new levee or overflow spillway, new zoning ordinances designed to reduce the amount of damage caused by a specific hazard, or reconstruction of bridges and overpasses).

· The opening or closing of facilities or structures that pose potential secondary hazards (e.g., hazardous materials facilities and transport routes).

When reviewing the hazard analysis, determine three things:

1.
Do all of the hazards included in the hazard analysis still pose a threat to the community?

2.
Are there hazards that are not included in the existing analysis that pose a potential threat to the community?

3.
Does the hazard analysis specifically consider the possibility and impact of cascading hazards?

Historical Data. This list usually is based on historical data about past events. Information about recent or very costly events is generally available from community records. Information about older events may require more research, including information from libraries, oral histories and other government entities.

Step 2: Profile Each Hazard

Develop a hazard profile for each hazard identified in the previous step. Each profile should include the following information about the hazard:

· Frequency of occurrence—how often it is likely to occur.

· Magnitude and potential intensity—how bad it can get.

· Location—where it is likely to strike.

· Probable spatial extent—how large an area it is likely to affect.

· Duration—how long it can be expected to last.  

· Seasonal pattern—the time of year during which it is more likely to occur.

· Speed of onset—how fast it is likely to occur.  

· Availability of warnings—how much warning time there is, and whether there is a warning system.

Compare any existing hazard analysis with the hazard profiles. Determine any changes and gaps in the information:

· Are any profiles missing from the hazard analysis?  

· Is any type of information generally missing from the hazard profiles?

· Has the relative threat of any hazards changed since the analysis was done? Have priorities changed?

A Hazard Profile Worksheet follows.

	HAZARD PROFILE WORKSHEET

	HAZARD:

POTENTIAL MAGNITUDE (Percentage of the jurisdiction that can be affected):

(
Catastrophic: More than 50%

(
Critical: 25 to 50%

(
Limited: 10 to 25%

(
Negligible: Less than 10%

FREQUENCY OF OCCURRENCE:
(
Highly Likely: Near 100% probability in next year.

(
Likely: Between 10 and 100% probability in next year, or at least one chance in 10 years.

(
Possible: Between 1 and 10% probability in next year, or at least one chance in next 100 years.

(
Unlikely: Less than 1% probability in next 100 years.

SEASONAL PATTERN:

AREAS LIKELY TO BE AFFECTED MOST (BY SECTOR):
PROBABLE DURATION:

POTENTIAL SPEED OF ONSET  (Probable amount of warning time):

(
Minimal (or no) warning.

(
6 to 12 hours warning.

(
12 to 24 hours warning.

(
More than 24 hours warning.

EXISTING WARNING SYSTEMS:

COMPLETE VULNERABILITY ANALYSIS:




Step 3: Develop a Community Profile

Combine the hazard-specific information collected during Steps 1and 2 with information from sector profiles to determine the potential consequences of the hazard.

Sectoring is dividing the community into manageable segments for defining specific types of information: Sector profiles include the following data:

· Geography—features such as mountains, rivers, canyons, coastal areas, fault lines, wildland/ urban fire interface (WUFI), etc., that relate to disaster occurrence or response efforts.

· Property - numbers and general characteristics such as land use, types of construction, manufactured homes, building codes, essential facilities and potential secondary hazards such as nuclear power plants or facilities where hazardous materials are manufactured or stored.

· Infrastructure—utilities, communication system, major highway transportation routes including bridges, and mass transit systems.

· Demographics—population size, distribution and concentrations, special populations (e.g. childcare facilities, nursing homes, prisons) and animal populations.

· Response Agencies—information about locations, facilities, services and resources that are needed to plan for response capability.

Develop the community profile by combining each sector profile with hazard-specific information found in the hazard profiles.

Step 4: Compare and Prioritize Risk

After hazard information and community information have been compiled, the next step is to quantify the community’s risk so that the planning team can focus on the hazards that present the highest risk to the community. Risk is the predicted impact that a hazard would have on people, services, specific facilities and structures in the community. For example, in an earthquake, a specific bridge might be at risk. The predicted impact of an earthquake on that bridge could be collapse, leading to restricted access to a critical facility.

To quantify risk:

· Identify the elements of the community (populations, facilities, and equipment) that are potentially at risk from a specific hazard.

· Assign severity ratings.

· Compile risk data into community risk profiles.

Identifying Elements at Risk. For each hazard, survey risk-related factors in each sector in the community to develop a composite picture of overall risk. These factors include:

· Geographic features such as topography and soil composition.

· Infrastructure lifelines including utilities, communication, and transportation systems.

· Essential facilities such as police and fire departments.

· Special facilities such as schools, nursing homes, and health care facilities.

· Unique, historic or other cultural resources.

· Hazardous materials production/storage/transport.

· Property characteristics such as land use and type of construction.

· Population densities and shifts.

· The availability of response resources.

In identifying and organizing risk factors within the community, it is helpful to have a worksheet to use for all of the hazards to obtain information that is consistent and thus comparable. A sample Risk Assessment Worksheet is located on the next page.

	RISK ASSESSMENT WORKSHEET



	Sector
	Essential Facilities at Risk 

	
	

	
	Population at Risk

	
	

	
	Infrastructure at Risk

	
	

	
	Property at Risk

	
	Expected Extent of Damage
	Percent of Sector Property

	
	Severe
	

	
	Substantial
	

	
	Limited
	

	
	None
	


Assigning Severity Ratings. Each applicable hazard is then assigned a severity rating that will quantify, to the degree possible, the damage that can be expected in the community as a result of that hazard. This rating quantifies the expected impact of a specific hazard on people, essential facilities, and property.

A sample of severity ratings is included below.

	SEVERITY LEVEL
	CHARACTERISTICS

	Catastrophic
	· Multiple deaths.

· Complete shutdown of facilities for 30 days or more.

· More than 50 percent of property is severely damaged.



	Critical
	· Injuries and/or illnesses result in permanent disability.

· Complete shutdown of critical facilities for at least two weeks.

· More than 25 percent of property is severely damaged.



	Limited
	· Injuries and/or illnesses do not result in permanent disability.

· Complete shutdown of critical facilities for more than 1 week.

· More than 10 percent of property is severely damaged.



	Negligible
	· Injuries and/or illnesses are treatable with first aid.

· Minor quality of life lost.

· Shutdown of critical facilities and services for 24 hours or less.

· Less than 10 percent of property is severely damaged.




Compiling Data into a Community Risk Index. By cross-referencing the compiled hazard and community profile data a risk index can be developed for all hazards. It will include:

· Frequency of occurrence.

· Magnitude.

· Speed of onset.

· Community impact (severity rating).

· Special characteristics and planning considerations.

Based on these ratings, a Risk Priority can be assigned to each hazard.  Risk priorities may be described using qualitative ratings such as High, Medium and Low.

A sample Risk Index Worksheet is located on the next page.

RISK INDEX WORKSHEET

	Risk Index Worksheet



	Hazard
	Frequency
	Magnitude
	Warning Time
	Severity
	Special Characteristics and Planning Considerations
	Risk Priority

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	


Step 5: Create and Apply Scenarios

The final step in the hazard analysis process is to brainstorm worst case scenarios that will help identify hazard-specific planning and resource requirements. From initial warning, if available, describe the hazard’s development and impact on the jurisdiction and its

generation of specific consequences. Include:

· Overall impact on the community.

· Impact on specific sectors.
· Consequences (e.g. collapsed buildings, loss of critical services and infrastructure, death, injury, or displacement).
· Needed actions and resources, including mitigation activities.

This activity helps the planning team recognize planning assumptions that should be used in the development of mitigation alternatives.

MITIGATING YOUR HAZARDS

This exercise provides an opportunity to practice the steps involved in hazard analysis and to

become more familiar with the hazards and the vulnerability that exist in your community.

1. List five hazards that exist in your community.

	

	

	

	

	


2.
For each hazard listed, find out and write down:

	HAZARD
	
	
	
	
	

	Frequency of Occurrence
	
	
	
	
	

	Magnitude


	
	
	
	
	

	Location


	
	
	
	
	

	Area


	
	
	
	
	

	Duration


	
	
	
	
	

	Seasonal Pattern
	
	
	
	
	

	Speed of Onset
	
	
	
	
	

	Availability of Warning
	
	
	
	
	


3.
Consider areas of your community.

For one of the areas, describe the following. (Remember that in a real hazard analysis this

must be completed for all sectors of the jurisdiction.)

	Geography


	

	Property


	

	Infrastructure


	

	Demographics


	

	Response Agencies


	


4. For the same community sector, complete a Risk Index Worksheet. Remember that this process is completed for the entire community in a real hazard analysis.

	Risk Index Worksheet



	Hazard
	Frequency
	Magnitude
	Warning Time
	Severity
	Special Characteristics and Planning Considerations
	Risk Priority

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	

	
	Highly likely

Likely

Possible

Unlikely
	Catastrophic

Critical

Limited

Negligible


	Minimal

6 – 12 hours

12 – 24 hours

24+ hours


	Catastrophic

Critical

Limited

Negligible
	
	


� From FEMA’s Mitigation Independent Study Course, pp. 1-5 to 1-20





Research and Analysis Methods in Emergency Management
D-14

