Session No. 6

Course Title:
Principles and Practice of Hazards Mitigation

Session 6:
The Case for Mitigation

Time:
2 hours

Objectives:

6.1
Understand the need for mitigation in social, economic, political, and environmental dimensions; the “costs and benefits” of mitigation.

6.2
Review the wide variety of mitigation strategies, tools, and techniques used to cope with threats from hazards (Note: this objective will be covered in depth in a later session).

Scope:

This session consists primarily of a short introduction to the topic by the instructor, followed by class presentations and in-depth discussions of the need for mitigation. These needs will be considered through the case studies assembled in FEMA’s “Reducing Risk Through Mitigation,” which highlights the costs and benefits of a variety of mitigation strategies and techniques. The case studies also serve as an initial introduction to mitigation tools and techniques. The session continues participants’ introduction to World Wide Web resources for emergency management.

Readings:

Instructor and Student Reading:

Burby, R. J. (1998). Chapter 1 - Natural Hazards and Land Use: An Introduction (primarily pages 1-11). Cooperating with Nature: Confronting Natural Hazards with Land-Use Planning for Sustainable Communities. R. J. Burby. Washington, DC, John Henry Press.

Beatley, T. and D.R. Godschalk. (1999b). “Evolving Mitigation Policy Directions” in Natural Hazard Mitigation: Recasting Disaster Policy and Planning. D. R. Godschalk et al., Washington, DC, Island Press.

Godschalk, D. (1999c). “Recommendations for Making Better State Hazard Mitigation Plans” in Natural Hazard Mitigation: Recasting Disaster Policy and Planning. D. R. Godschalk et al., Washington, DC, Island Press.

Case Study Readings:

U.S. FEMA. 1997. “Reducing Risk Through Mitigation: Report on Costs and Benefits of Natural Hazard Mitigation.” Washington, DC: FEMA. Web site:  GOTOBUTTON BM_6_ http://www.fema.gov/home/mit/cb_toc.html 

Requirements:

Since the primary reading material is in the form of short case studies (available on FEMA’s web site), this session lends itself to the class presentation format used in the previous session. In addition, the larger number of case studies in this session (16) could allow for individual (as opposed to group) presentations. Two advantages to this approach are:

1.
participants are highly motivated to look over and absorb course materials and think about them more critically as compared to a standard instructor-lecture format, and 

2.
the instructor is given an opportunity to evaluate participant’s individual efforts.

In order to continue students’ introduction to World Wide Web resources for emergency management, it is recommended that the instructor have participants access the case studies via FEMA’s web page.

Instructions for Class Presentations, Discussion, and Written Reports:

What to cover in the presentation:

· title of case

· geographic area (building) involved

· explain the type of mitigation employed

· was this pre- or post-disaster mitigation, or a combination (i.e., a process that began before but completed after a disaster)?

· what type of hazard is being mitigated against (are there multi-hazard benefits?)?

· is this a structural or non-structural type of mitigation?

· how were the costs and benefits estimated?

· has the area been impacted by a hazard since the mitigation was completed?

· what were the sources of funding for the mitigation?

· do you think this project would have been initiated and completed without federal assistance or the recent occurrence of a disaster?

· what type of loss, damage, or disruption was possible or experienced prior to mitigation (e.g., buildings collapsing, coastal homes destroyed, interruption of business activity)?

Length of presentations

This depends on the number of case studies to be presented in class. Allocate time such that approximately half of the two-hour session is devoted to the instructor’s introduction and the presentations and half is reserved for discussion. Be aware that presentations typically run too long and the instructor will need to control the length to reserve time for discussion.

Objective 6.1
Understand the need for mitigation in social, economic, political, and environmental dimensions; the “costs and benefits” of mitigation.

Objective 6.2
Review the wide variety of mitigation strategies, tools, and techniques used to cope with threats from hazards (an introduction).
The Need for Mitigation

[Note: This section draws on the material presented in the assigned Beatley and Godschalk readings.]

The disaster case studies reviewed in the previous session provide powerful illustrations of the need for hazard mitigation to avoid severe losses to life and property. Hurricanes Andrew and Fran, the Midwest floods, and the Northridge earthquake show how great a need there is:

1.
To reduce existing and future vulnerability of humans and the built environment to natural hazards.

2.
To reduce the drain on public and private treasuries.

3.
To reduce social, political, economic, and fiscal disruption.

This session will expound on the need for hazard mitigation to meet these needs as well as the more global need:

4.
To create more sustainable communities.

Note:
The instructor should list these four needs explicitly for the class, then draw on the case study readings for supporting arguments and facts.

Dramatic increases in damages from natural disasters:

· The $7 billion damage from Hurricane Hugo in 1989 was seen as anomalous, yet more recent events have dwarfed this damage amount.

· The Midwest floods resulted in between $12 billion and $16 billion, the Northridge earthquake caused more than $20 billion, and Hurricane Andrew an astronomical $30 billion.

· A recent report of the National Science and Technology Council (1996) estimates that natural disasters in the U.S. are costing more than $1 billion a week.

· Globally, between the 1960s and the 1980s, the number of major disasters worldwide has risen by a factor of five, and economic losses by a factor of more than three.

· The federal government spent almost $120 billion (in constant 1993 dollars) on disaster assistance between fiscal years 1977 and 1993.

· FEMA figures show that between 1989 and 1994, disasters cost the U.S. Treasury in total (from all public funding sources) over $34 billion; seven of these disasters caused over 370 deaths and losses of over $85 billion.

· States are spending $1.6 billion in emergency management per year, with the post-disaster expenditures rising dramatically over a short period of time (increasing 56% between FY 1992 and FY 1994).

· These costs dwarf the cost and damages experienced in past decades.

Reasons for increasing amounts of damage and costs:

· People and property are locating in harm’s way, particularly in coastal areas, the most vulnerable to hurricanes and coastal storms. Recent insurance industry studies have found:

A 64% increase in insured property along U.S. coastlines in just the eight year period between 1980 and 1988, rising to $1.86 trillion, and

Property exposure in the first-tier Atlantic and Gulf Coast counties at $3.5 trillion, with more than $871 billion in Florida alone.

· Weather events are becoming much less predictable and more severe, particularly with respect to hurricanes and coastal storms. Much of the development in coastal areas has taken place during the past thirty years, which coincided with a relative lull in hurricane activity. The 1995 hurricane season witnessed an amazing 19 tropical storms, five of which developed into major hurricanes. More recently, the effects of El Nino have produced widespread variations in typical weather patterns which are contrary to recent historical experience.

Recent improvements in technology and record keeping reveal costs and impacts that were previously unaccounted for, including:

· improved monitoring reveals more about physical processes

· improved communication increases the degree of statistical accounting for events

· improvements in the procedures used to account for damage lead to apparent rises in costs, as, for example, the hidden costs of unemployment or lost revenue are now being taken into account but previously were not considered.

Future Vulnerability to Natural Hazards:

· The report of the National Science and Technology Council has estimated that economic losses from natural hazards will continue to rise sharply throughout the early part of the coming century, with losses of $100 billion from individual events possible, and perhaps unprecedented loss of life.

· A 1995 projection of the costs of natural disasters concludes that between 1995 and 2010 U.S. damages will amount to nearly $90 billion, and 5,000 lives will be lost.

· A category 4 hurricane hitting New York could cause more than $50 billion in damages, while an 8.2 Richter earthquake striking the San Francisco Bay area could cause more than $84 billion.

· The Corps of Engineers has estimated that even a mild, Category 1 hurricane striking New York City could produce storm surge heights that would flood underground rail transit systems. Hurricane strength winds from even a moderate hurricane could cause severe damage to high-rise buildings, including window breakage, loss of exterior cladding, and debris falling onto the streets and striking pedestrians. Storm impacts that would present low to moderate hazards in other regions of the country could result in heavy loss of life and disastrous disruptions to communication and travel in the New York Metro area. In other words, a New York City hurricane could be a national catastrophe, with death, injury, and property loss of unprecedented proportions.

Impacts on the insurance industry:

· The magnitude of damages in recent disaster events has brought about a serious crisis in the insurance industry.

· Insured losses reached the unprecedented levels of $15.5 billion for Hurricane Andrew and $12.5 billion from the Northridge earthquake.

· Eight insurance companies went out of business following Andrew, and in both Florida and California, companies have sought to substantially curtail coverage.

· In the face of these problems, proposals have been put forth to create a national hazard insurance program.

International impacts:

· Loss of life is dramatically higher in the developing world, and these human losses are rising much faster than are property losses.

· In the U.S. and other developed countries, loss of life from natural disasters is much smaller, and increases in property damages far exceed increases in loss of life.

· The much higher fatality rates for disasters in developing countries are due largely to what has been described as increased exposure of populations as a consequence of “adverse socio-economic conditions.”

· The world’s largest and fastest-growing cities, many in the developing world, are exposed to greater natural threats, and are less prepared to address these threats due to a focus on more immediate, crippling socio-economic problems such as lack of housing, inadequate urban services, and unemployment/underemployment.

· Predictions concerning global climate change and ozone depletion promise to have widespread effects in developed and developing countries alike.

· In November of 1995, the Intergovernmental Panel on Climate Change (IPCC), representing the consensus of some 2500 scientists worldwide, released its second major study of global warming and concluded that global warming is a reality which could lead to a global sea level rise as high as 3.0 feet (1.5 feet more likely), and coastal inundation of as many as 10,000 square miles of American coastline. Such a situation would make many areas increasingly susceptible to many natural forces and hazards, including hurricanes and coastal flooding. Addressing global climate change may represent one of the most daunting mitigation challenges to be faced in the future.

Mitigation seeks to make the built environment less vulnerable in two ways:

· Avoidance of hazard areas, by directing new development or relocating existing development to safe locations and away from predictable hazard areas, which often contain important protective features of the natural environment.

· Resilience of the built environment, by designing or strengthening structures to withstand hazard forces.

Both types of mitigation have proven to be effective. For example, Arnold, Missouri, received over $2 million in disaster assistance (based on assessment of damages) after the 1993 floods. Due largely to FEMA-sponsored property buyouts (acquisitions and relocations), disaster assistance following the 1995 flood was less than $40,000. In Missouri’s St. Charles County, $26.2 million in disaster assistance was paid, and 1374 properties were bought out in 1993. In 1995 floods in the same areas, disaster assistance costs were only $283,000, or about 1/1000th the previous cost.

Sustainability and sustainable communities:

· Sustainability has become an important organizing concept and strategy in many policy areas relating to the environment, economic and social affairs, land development and community planning, and hazard mitigation.

· The United Nation’s Brundtland Commission defined sustainability as development which “meets the needs of the present without compromising the ability of future generations to meet their own needs.”

· Sustainable development implies patterns of development and activity that ideally keep people and property out of harm’s way, as well as create resilient communities.

· Agenda 21, the action agenda adopted at the 1992 Rio Summit, gives considerable attention to reducing natural hazards, and clearly includes hazard reduction and avoidance in the definition of sustainable human settlement patterns.

· A number of pre-disaster planning and post-disaster reconstruction planning activities are proposed in the report, including: “redirecting inappropriate new development and human settlements to areas not prone to hazards…” and supporting efforts at “contingency planning, with participation of affected communities for post-disaster reconstruction and rehabilitation.”

· Increasingly, it seems, sustainable international development is seen as development which reduces the vulnerability of populations to natural disasters while seeking to reduce poverty, provide jobs and economic opportunity, and generally improve the living conditions of people.

· The term sustainable communities (increasingly used in community and regional planning) includes the qualities and conditions that minimize exposure of people and property to natural disasters. Indeed, the dramatic impacts that result from communities and development located in high-risk locations suggests that this may be the ultimate definition of an “unsustainable” community.

· Several communities seeking to relocate out of the floodplain following the Midwest floods, for example, have described their efforts in terms of becoming sustainable communities. Valmeyer, Illinois, and Pattonsburg, Mississippi, are the two best examples. Pattonsburg has even adopted a set of principles of sustainability to guide its redevelopment. Soldier’s Grove, which in 1978 relocated its business district outside the floodplain of the Kickapoo River, is another example of a sustainable community.

· Sustainable development often involves a combination of overlapping strategies for economic, environmental, social, and mitigation purposes. Following Hurricane Andrew in 1992, “Jordan Commons” was initiated by Habitat for Humanity. This 40-acre, 187 unit project incorporates many sustainability features, including:

· high energy and resource efficiency features

· use of solar energy

· strategic tree plantings and other efforts to cool the local environment

· steel frame building designs which better withstand the hurricane forces of South Florida, and

· greenspaces and family services designed to create a healthy, cohesive neighborhood.

· Efforts like Jordan Commons illustrate the trend (and great potential) of re-thinking building and development patterns following a disaster event, and utilizing these applications to promote environmental and social sustainability.

· Another example on a broader urban, metropolitan scale is Cirtiba, Brazil. The city experienced serious flooding problems in the 1950s and 1960s and considered traditional structural and engineering approaches, but chose instead a “design with nature” approach which emphasized keeping development out of floodplains—thus avoiding the expense of structural approaches—and utilizing these areas for parks and greenspaces.

Class Discussion

Given that these will be individual presentations there will not be enough time for a class discussion of each individual case study. Discussion of all case studies presented should take place at the end of each class and should focus on the four needs outlined by the instructor at the beginning of this session. To what extent do the mitigation efforts chronicled in the case studies satisfy the need to:

1. Reduce existing and future vulnerability of humans and the built environment to natural hazards.

2. Reduce the drain on public and private treasuries.

3. Reduce social, political, economic and fiscal disruption.

4. Create more sustainable communities.
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