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Session 4: Consequences of Hazards
Time:  1 hour
Objectives:


Scope:
The objectives will be accomplished by the instructor’s introduction as to why disaster preparedness is crucial to mitigate the consequences of hazards and the outcomes of the actions taken following a disaster.  The immediate consequences of common natural hazards will be presented.  Next, the obstacles of creating and implementing effective preparedness programs will be discussed.  The class will engage in a hazard analysis, applying it to different hazards.  Primary and secondary hazards will be explained by the instructor, and students will interact with specific examples.  

References:

Instructor

1.  Gunn, S.W.A.  “Medical Management in International Disaster Relief.” UNDRO News.  September/October, 1987:8-9, 22-24.

2. Drabek, T.E. and Hoetmer, G.J.  Emergency Management: Principles and Practice for Local Government.  Washington, D.C.: International City Management Association, 1991:139-147.
Notes

3. Handout: Patterns of Disease in Major Natural Disasters (see Session 4 appendix).

4.
Handout/overhead:  Effects of Major Natural Hazards (see Session 4 appendix).

5.
From Tornado Terror website:  “A National Reminder of Tornado Destruction” by Robrahn, S.; and “Country Boosted Disaster Planning After Dismal Tornado Performance” by Campbell, K.

www.feist.com/andover/jatornado.html
 www.feistcom/andover/twistwake.html
www.feistcom/andover/twistfact.html
www.feistcom/andover/disaster.html
6.
Handout/overhead: Hazards Checklist (see Session 4 appendix).
7.
Auf der Heide, E.  Disaster Response: Principles of Preparedness and Coordination.  St. Louis: CV Mosby Co., 1989:251-255.
Students

1. 
Gunn, S.W.A., “Medical Management in International Disaster Relief.”  UNDRO News.  September/October 1987:8-9, 22-24.

2.
Auf der Heide, E.  Disaster Response: Principles of Preparedness and Coordination. St. Louis: CV Mosby Co., 1989:251-255.

3.
From Tornado Terror website:  “A National Reminder of Tornado Destruction” by Robrahn, S.; and “Country Boosted Disaster Planning After Dismal Tornado Performance” by Campbell, K.  

www.feist.com/andover/jatornado.html


www.feistcom/andover/twistwake.html

www.feistcom/andover/twistfact.html
www.feistcom/andover/disaster.html
Notes

4.1
Describe why disaster preparedness is important

· Solicit student input by posing several questions for general discussion.

What types of problems do disasters cause?  Is there anything the average citizen can do about them, which will make a difference?  By looking at various hazards and their consequences, these questions may be answered. 

· Introduce concept of understanding and using consequences of previous disasters to prepare for future events.

While the specific consequences of a certain type of disaster of a given magnitude on a given day, at a certain time, for specific structures, and housing a known number of  inhabitants might not be within the realm of prediction,  there are nonetheless patterns of property damage and injuries that arise from various disasters.  The more these consequences are understood, the better the foundation for disaster preparedness education activities.  

Example:  


Notes

4.2
Describe obstacles to disaster preparedness
“A hazard creates a potential for damage.  Risk is a function of the way the hazard is handled” (Drabek, T.E., and Hoetmer, G.J., 1991).

· Disasters are rare

Disaster preparedness is a difficult business.  These events often are rare, and as a result, do not receive the ongoing attention necessary to result in a series of actions either by the government or the public geared to reduce injury or property damage.

· Need to prepare is unrecognized by citizens and government

In some communities, government officials and citizens have not recognized the need to prepare.  Hazards, either natural or man-made, may go unrecognized, may not be taken seriously, or are not acted upon.

· Low priority

More immediate concerns of civic leaders, such as major construction projects, improving police and fire services, attracting businesses and development, and balancing ever-constrained budgets are all front line priorities.  Planning for a “what if” scenario of a “possible” occurrence is often relegated to the back burner of the community agenda.  

· False sense of security

Even after stricken by a disaster, community leaders might feel a sense of relief that it won’t happen again, and if another disaster strikes, it will be just like the last one.  This false sense of security has been confronted by the realities of recurrent disasters many times. 

We all know that southern California is “earthquake country,” and that central Oklahoma is something of a “tornado alley.”  These terms have a fact-based reality.  Everyone knows that earthquakes cause shaking and structural damage. But the variations in seismic wave form, intensity, type of building construction, and stability

Notes

of the underlying soil all interplay to cause different scenarios for each.  Similarly, one hurricane might cause an enormous and damaging storm surge of coastal waves, while another one in the same area might produce its damage because of sustained winds.

4.3
Identify some immediate effects of specific natural hazards

· Present a hazard table as an overhead in class 

The following table illustrates some of the short-term effects of several major natural disasters as they impact regions around the world.  While these are broad generalizations, they are useful in beginning the process of understanding hazards and their effects.

Some effects of major natural hazards: International perspective


Notes

These same types of hazards occur with regularity in the U.S. but several of them have very different outcomes.  For example, because of our greater emphasis on seismic engineering and enforcement of building codes, earthquakes in the U.S. result in markedly fewer deaths and life-threatening injuries than in developing countries.  Entrapment of injured survivors in damaged buildings is a more likely concern.  Similarly, while floods in developing countries may destroy the entire agricultural base, wiping out a potential harvest, the vast resources of the U.S. farmland provides a level of production which would make it very unlikely that the nutritional needs of our population could not be met.  Disaster-related temporary disruptions of local food supplies are more likely.  But flooding has caused large-scale population movement in the U.S., as people need to leave when their homes are inundated or sanitary facilities are incapacitated resulting in unsafe drinking water or inadequate sewage treatment.

4.4
Understand the concept of performing a hazard 

analysis, and be able to apply it to different hazards
Because of the pressing demands of more immediate budgetary concerns and a general sense of  “it can’t happen to me,” disaster preparedness efforts often are an uphill battle.  Thus, attempts to mobilize community response must be based on data.  Planners must collect data about local hazards, their threat to nearby populations, and the strategies which can be used to limit their potential impact on people, services, and structures.

· Pass out copies of the Hazard Checklist, or present one  using an overhead projector (see Session 4 appendix).
· When conducting a hazard analysis, consider the following questions for each type of hazard:

1. Is it likely that this hazard could happen in my community?

For example, blizzards are a definite possibility in North Dakota, while hurricanes are not.

Notes

2. If the hazard is a realistic concern, how often is it likely to cause a threat?

· Every year?  (tornado “season”)

· Every 5 years? (great blizzard or hurricane)

· Every 10 years? (industrial accident, wilderness  fires)

· Every 25 years? (substantial earthquake,  flooding)

· Every 100 years? (major flooding, major  earthquakes)

· Never happened?

3. How many people might be seriously affected by this hazard?  Are some segments of the population more at  risk than others?

· Population density relative to nearest industrial site

· Built-up communities along coastal zones in hurricane-prone regions

· Large urban developments overlying earthquake  faults

· Small towns near rivers and flood plains
· Rural communities in tornado areas
4. 
How much damage is likely?

· Population density

· Building capacities

· Proximity to thoroughfares

· Pipelines

Notes

5. 
Is the hazard threat predictable?

· Industrial inspections

· Weak construction procedures

· Meteorological forecasts and warnings

· Flood patterns

6.  If the hazard threat is predictable, what might we do to reduce its impact?

· Warnings

· Enforce building codes

· Hazardous materials handling and transportation procedures
· Home retrofitting/preparedness activities such as  bolting homes to foundations in earthquake prone  areas and clearing overgrown brush away from residential structures in fire prone areas

· Municipal disaster response plans and training

· Increase public awareness of disaster planning

· Suggested classroom or take-home exercise

Ask the students to think about the community in which the course is taught, and to consider the six questions above for some of the following natural hazards.

Examples:

Notes

NOTE:  If this exercise is done as a take home activity, the exercise should be discussed during the first 5 - 10 minutes of the following class.
4.5
Understand and describe the difference between primary and secondary effects of hazards
· Explain the difference between primary hazards and the secondary effects of hazards.

Most likely, the student responses to the hazard analysis exercise revealed primary effects of hazards.  

Primary effects of hazards refer to the source of energy or toxicity which results in structural damage and health consequences.

For example, consider a river flood from excessive rains and rapidly melting winter snows.  Water may flood populated areas, bring mud and debris into structures and onto roadways.

Secondary effects of hazards refer to those occurrences which are likely to arise as a result of the primary hazard.  

For example, secondary effects of hazards to a flood might include disruption of communications, lack of electricity and potable water due to flood damage to power and filtration/pumping stations, interrupted distribution of food and rescue supplies, agricultural crop losses, loss of business and local services, and the release of hazardous chemicals from industrial plants which might destroy fish and wildlife.  In addition, lives may be lost due to drowning or accidents related to fleeing the inundated area.

· Ask the students what types of secondary effects of hazards might occur for the disasters they outlined when they identified hazards in their college community.

Notes

NOTE:  
Instructor may want to create a separate list parallel to the first list to illustrate the various effects or consequences of the identified hazards.

· Examples of primary and secondary effects of hazard:

Hazard Type
Primary
Secondary

Earthquakes
· Violent land movement  
· Communication difficulties

· Transportation difficulties

· Injuries from falling objects during clean-up

· Loss of adequate shelter

Floods
· Inundation of area with slowly/rapidly moving water, wind  and debris
· Water/sanitation

· Communication

· Disrupted transportation

· Landslides

· Drowning

Hurricanes
· Sustained powerful wind, copious rain, storm surge of tides
· Floods

· Shelter/housing inadequate

· Communication

· Injuries from hurtled objects and clean-up 

Tornadoes
· High velocity wind, accompanying rain
· Shelter/housing inadequate

· Transportation

· Communication

· Injuries from hurtled objects and clean-up

· Building collapses

Fires
· Intense heat, smoke and destructive flame
· Loss of housing/shelter

· Landslides

· Communication

· Injury from burns, smoke, structural failure

Notes

(Adapted from “Environmental Health Management after Natural Disasters.” PanAmerican Health Organization.  #441.  1982:4-5).

Summary

The first steps in disaster preparedness include recognition of the potential hazards which pose a risk to the community.  Understanding how these hazards primarily and secondarily affect people, structures and community infrastructure will form the basis for a relevant community and individual preparedness education program.

At the conclusion of this session, students should:





4.1	Describe why disaster preparedness is important.





4.2	Describe obstacles to disaster preparedness. 





4.3	Identify some immediate effects of specific natural hazards.





4.4	Understand the concept of performing a hazard analysis, and be able to apply it to different hazards.





4.5	Understand and describe the difference between primary and secondary effects of hazards.





On April 10, 1979 at about 6 p.m., nearly 20% of Wichita Falls, Texas, was struck by tornadoes.  Of the 46 people who were killed, some could have survived.  More than 50% of those who died were killed in their cars as they tried to escape the oncoming storms, a dangerous action specifically recommended against by disaster planners.  Others failed to follow tornado safety recommendations and did not take shelter in their basements or other protective locations at home.  These people died, even though their homes sustained only slight damage.  Many, however, escaped injury altogether, because when they heard the tornado warning, they took the proper action.





Drabek, T.E. and Hoetmer, G.J.  1991:68-69.





HAZARD


                  


                 Earthquake    High Winds    Flash Floods    Gradual Floods





 Deaths         Many	        Few                   Many                     Few








 Serious   Overwhelming     Moderate            Few                      Few


 Injuries





 Loss of         Rare               Rare                  Common              Common


 Food             (food is generally available:     (flooding may destroy food  


 Supplies       damaged disruption may          supplies and agriculture; distribution


                       limit access) 		 disrupted)


                    


 Major            Rare               Rare                  Common              Common


 Population   (may occur in heavily                (forces migration of large 


 Evacuation     damaged urban areas,             segments of population due 


                       when much housing has           to loss of housing and               


                       been destroyed)                       infrastructure)





Gunn, S.W.A.  September/October, 1987.  





-  Earthquake


-  Hurricane


-  Tornado


-  Flooding (river, dam failure, flash)


-  Hazardous chemical incident (transportation via 


   rail or roadway vs. fixed site)


-  Major open range or wild land fire (less inhabited 


   vs. populated community) as opposed to a  


   common residential fire.
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