Session No. 15


Course Title: Comparative Emergency Management

Session 15: Nonstructural Mitigation

Time: 1 hr


Objectives:

15.1 Provide a Broad Understanding of Nonstructural Mitigation


15.2 Explain the Various Nonstructural Mitigation Techniques and Provide Examples from The United States and Abroad


Scope:

During this session the instructor will define structural mitigation, and present the concepts behind the various methods of conducting structural mitigation.  


Readings: 

Student Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 185-190 (‘Nonstructural Mitigation’).

UNISDR. 2004. Public Awareness. In Living With Risk. Chapter 4.5. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch4_Section5.pdf 

UNISDR. 2004. Environmental Management. In Living With Risk. Chapter 5.1. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section1.pdf 

UNISDR. 2004. Land Use Planning. In Living With Risk. Chapter 5.2. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section2.pdf 
Instructor Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 185-190 (‘Nonstructural Mitigation’).

UNISDR. 2004. Public Awareness. In Living With Risk. Chapter 4.5. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch4_Section5.pdf 

UNISDR. 2004. Environmental Management. In Living With Risk. Chapter 5.1. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section1.pdf 

UNISDR. 2004. Land Use Planning. In Living With Risk. Chapter 5.2. http://www.unisdr.org/eng/about_isdr/basic_docs/LwR2004/ch5_Section2.pdf 

General Requirements:

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

It is recommended that the modified experiential learning cycle be completed for objectives 15.1 – 15.2 at the end of the session.


General Supplemental Considerations:

The required Student/Instructor readings from Introduction to International Disaster Management and Living With Risk include several sidebars that provide expanded information on most of the topics included in this session, and images that provide illustrations of the mitigation measures presented.  It is recommended that the instructor assign these readings prior to class so that students are able to incorporate this added information to the class discussions.


Objective 15.1: 
Provide a Broad Understanding of Nonstructural Mitigation 

Requirements:

Provide students with a general overview of the more behavioral-based non-structural hazard mitigation techniques.  Describe the principal non-structural mitigation categories.  Facilitate classroom discussions to explore student experience and knowledge and to expand upon this lesson material.  

Remarks:

I. In Session 13, the Instructor presented to students the function of mitigation.  


A. Mitigation as a general practice is performed in order to reduce either the likelihood of a hazard from manifesting as an actual event, or reducing the consequences of the hazard should an actual event occur.


B. Mitigation measures fall into two general categories, characterized by their dependence on physical modifications to the built or natural environments.  These include: 


1. Structural Mitigation


2. Nonstructural Mitigation


II. The second of these two categories is the subject of this session.

III. Nonstructural mitigation includes measures that seek or serve to reduce the likelihood or consequence of risk through modifications in human action, human behavior, or natural processes (see slide 15-3, 15-4).


A. Non-structural mitigation differs most significantly from that of structural mitigation in that it reduces risk (likelihood and consequences) without requiring the use of engineered structures. 


B. Nonstructural mitigation techniques are often considered mechanisms where “man adapts to nature.” 


C. Nonstructural mitigation measures tend to be less costly than structural measures, and are fairly easy for communities with few financial or technological resources to implement.


IV. As is true with structural mitigation, there typically exists a unique set of nonstructural mitigation measures that have been developed or identified for each hazard, each of which has been found to reduce its associated risk in some manner.  


A. Taken as a group, all of these nonstructural mitigation measures may be further grouped into a number of general categories. 


B. Each of these categories is described below.  For each mitigation category, examples of how it could be applied to one or more individual hazard types, many of which are from countries other than the United States, are provided in Objective 15.2. 

C. The general nonstructural mitigation groups to be described include (see slide 15-X): 

1. Regulatory measures


2. Community awareness and education programs


3. Nonstructural physical modifications


4. Environmental control


5. Behavioral modification

Supplemental Considerations


N/a


Objective 15.2: Explain the Various Nonstructural Mitigation Techniques and Provide Examples from The United States and Abroad
Requirements:

Lead a student lecture that provides expanded detail on the various nonstructural mitigation techniques outlined in Objective 15.1.  Provide examples of nonstructural mitigation practice throughout the world using the included references and citations, and through any other examples the instructor locates in addition to these.  Expand upon each of these techniques through facilitation of student discussions.  

Remarks:

I. The Instructor can begin this objective by explaining to students that each of the nonstructural mitigation measures listed in the previous objective will now be explained in greater detail, and illustrated through examples from throughout the world.

A. The Instructor should encourage students to share their own knowledge and experience of each of these measures in order to add to the material contained in this session material.  

B. If the instructor has pre-assigned the assignment included in the supplemental considerations detailed at the end of this objective, he or she should explain that students will present their research findings as each nonstructural mitigation measure is discussed.


II. Regulatory Measures (see slide 15-6)

A. Regulatory measures limit hazard risk by legally dictating human actions.


B. Regulations can be applied to several facets of societal and individual life, and are often done so when it is determined that such action is required for the common good of society. 


C. As was true with structural regulation, and despite that the use of regulatory measures is pervasive, compliance is a widespread problem because the cost of enforcement can be prohibitive and inspectors may be untrained, ineffective, or susceptible to bribes.


D. There are several different kinds of regulatory mitigation measures.  The following list provides insight into several of these, and includes of how the measure was applied effectively throughout the world.  Additional examples can be found in the assigned readings. (See slide 15-7)


1. Land use management


a) Land use management is often referred to as ‘zoning’. 


b) Land use management actions place legally imposed restrictions on how land may be used. 


c) These actions may apply to specific geographic designations, such as coastal zone management, hillside or slope management, floodplain development restrictions, or microclimatic siting of structures (such as placing structures only on the leeward side of a hill)

d) For instance, Swiss federal law strictly dictates land use to control the incidence of disaster events.  


(1) Regional “cantons” are required by land use laws to identify in development plans any areas that are known to be at risk from one or more hazards. 


(2) The existence of such information in the plan helps government officials to head off development that might lead to increased hazard vulnerability, and threats to critical infrastructure, before more costly retrofits must be made in the future.  


(3) According to land use hazard maps in Switzerland, there are various degrees of risk that exist according to two factors: intensity and probability. 


(4) These estimations influence land use by describing events according to the magnitude of damage that could be caused by an event, based upon the identification of threshold values for degrees of danger (according to possible damage to property). 


(5) Each local plan delineates areas suitable for construction and zones where additional mitigation would be required before construction could take place.  Three degrees of risk are defined, represented by the colors red, blue and yellow.

(6) These colors indicate the level of risk to people, animals and property. The degrees of risk are initially assigned according to their consequences for construction activity: areas where buildings are not allowed are red, indicating a high hazard; areas where building must follow safety requirements are blue, indicating a potential hazard; and areas without building restrictions are yellow. (Lateltin and Raetzo, 2001.

2. Open space preservation (green spaces)

a) Open space preservation attempts to limit the settlement or activities of people in areas that are known to be at high risk for one or more hazards by turning those areas into parkland (otherwise known as ‘Green Space’).


b) Green spaces also reduce flood risk by increasing the ability of land to absorb what ultimately leads to disasters – wind and water for instance. 


c) In many cities, over-coverage of land by concrete and structures significantly reduces the ability of the land to absorb rainwater, and flash flooding results.


d) Research conducted in the United Kingdom showed that:


(1) Increasing the green space cover in urban areas by 10 per cent reduces surface run-off by almost 5 per cent


(2) Increasing tree cover in urban areas by 10 per cent reduces surface water run-off by almost 6 per cent (SustainableCities.Org, n/d)


e) In London, comprehensive green space strategies have resulted in significant flood mitigation.  By identifying higher-risk floodplain zones together on a development-focused city map, planners are able to maximize the benefit from this mitigation measure over an entire metropolitan area.


f) An example of green space management in a more rural setting can also be found in the United Kingdom.  In the town of Milton Keynes, planners have created a green space encompassed by what is called a “floodplain forest”.  The city has worked to restore a natural floodplain area adjacent to a major river (the River Nene).  Once fully completed, the project will create a total flood storage capacity of 460,000 cubic meters.


g) More information on both of these projects can be found at: http://www.sustainablecities.org.uk/water/surface-water/using-gi/  


3. Protective resource preservation


a) In some situations, a tract of land is not at risk from a hazard, but a new hazard will be created by disturbing that land.  


b) Protective resource preservation ensures that no damage or modification affects the protective resource’s ability to reduce the likelihood or consequence components of hazard risk.


c) Examples include protecting forests that serve to block wind and wetlands preservation.

d) In Vietnam, for example, mangrove forests are protected in order to minimize the damage caused by annual cyclones.  

(1) To combat cyclone-related flooding, the Vietnam Red Cross (VNRC) has been planting and protecting mangrove forests in northern Vietnam since 1994.


(2) Through this effort, the VNRC has planted nearly 12,000 hectares of trees, and has defended those and existing mangrove forests from shrimp farmers who often destroy them to increase their fishing grounds.


(3) Coastal mangrove forests act to mitigate storm surge by absorbing the impact of large waves, which are often the only reason why water penetrates inland.  


(4) The mangroves planted by the VNRC protect 110 kilometers of the 3,000-kilometre sea dyke system that runs up and down Vietnam’s coastline. 


(5) The project has already reduced the cost of dyke maintenance by several million dollars, and has reduced the annual loss of life associated with typhoons specifically in the areas behind the protected coastline.  The VNRC estimates that the livelihoods of 7,750 families have benefited from the replanting and protection of the mangrove forests (The Environmental Times, 2002). 


4. Denial of services to high-risk areas


a) While it is not always possible to control development that occurs on private, and even public land, it is possible to limit development and discourage growth by denying the types of services that are often necessary to sustain livelihoods or business on that land. Unwise settlement patterns can even be reversed in this fasion, by ensuring that services such as electricity, running water, and communications do not reach the unsafe settlement. 


b) Denial of service is most commonly used in poor communities where squatter and informal settlements form on high-risk land despite the existence of preventive regulatory measures.  


c) Of course, this measure is only acceptable when performed in conjunction with efforts that seeks to offer alternative, safe accommodations for the inhabitants, which prevent a secondary humanitarian disaster from occurring.


5. Density control


a) By regulating the number of people who may reside in an area of known or estimated risk, it is possible to limit vulnerability and control the amount of resources considered adequate for protection from and response to that known hazard. 


b) It has occurred on several occasions where response mechanisms were overwhelmed when the number of casualties in an affected area was much higher than was anticipated.


c) This is something that has been used considerably along the wildland-urban interface, in order to reduce the number of structures at risk from fires.


d) Density control is also used along unstable slopes where landslide risk is high.


e) The city of Los Gatos in California utilizes a slope density formula according to four density ranges, including: 


(1) HR-1 (1-5 acres per dwelling)


(2) HR-2 (2.5-10 acres per dwelling)


(3) HR-3 (5-40 acres per dwelling)


(4) HR-20 (20 to 160 acres per dwelling)

6. Building use regulations


a) To protect against certain hazards, it is possible to restrict the types of activities that may be performed in a building. 


b) These restrictions may apply to people, materials, or activities.


c) In floodplains, for instance, construction may be limited to commercial uses to prevent the need to protect human life.  By doing this, habitation is minimized and the need for rescue services across the affected area decreases.  It is also often much easier to mitigate structures from flood damage if they are not residential. 


d) Building use regulations are very similar to land use regulations, and there is considerable crossover between the two.


7. Mitigation easements


a) Easements are agreements between private individuals or organizations and the government that dictate how a particular tract of land will be used. 


b) Mitigation easements are agreements to restrict the private use of land for the purposes of risk reduction.


8. HAZMAT manufacture, use, transport, and disposal regulatory measures


a) Hazardous materials are a major threat to life and property in all countries. 


b) Most governments have developed safety standards and procedures to guide the way that these materials are manufactured and used by businesses and individuals, the mechanisms by which they are transported from place to place, and the methods and devices that contain them.


9. Safety standards and regulations


a) Regulations that guide safe activities and practices are diverse and apply to more situations than could be described in this session.


b) Safety regulations may apply to individuals (seatbelt laws), households (use of smoke detectors), communities, businesses, and governments. 


c) The establishment of building codes, as described in previous session on structural mitigation, is an example of a safety regulation.


10. Natural resource use regulations


a) The use of common natural resources upon which societies and industries depend can be controlled for the purpose of minimizing hazard risk.


b) Such is often the case with oil and water reserves, as a shortage of either cold result in a major humanitarian emergency.


c) Aquifers are tightly regulated to prevent contamination or full drainage, especially when an area is faced with drought.

d) In 2009, the World Bank supported a sustainable water management project in Peru through a $10 million loan.


(1) The project works with the ANA, the agency in charge of the Peruvian National Water Resource System and its local branches.  


(2) The “Water Resources Management Modernization project” supports the development of participatory plans for an integrated water resource management in several drainage basis.  


(3) The project seeks to balance the supply and demands of different water users, and to identify responsibilities in the implementation of coordinated actions for the conservation of water and related natural resources.  


(4) Irrigation accounts for 80 percent of water use in Peru. The Peruvian coasts and lower areas of the Pacific basins are subject to flooding due to high rainfall levels in the upper parts of the basins, while the southern areas are more drought prone.  


(5) Additionally, climate change is causing tropical glaciers to melt which further increases water scarcity and variability and threatens the water supply. (World Bank, 2009)  


11. Storm water management regulations


a) Storm water runoff can be destructive to the areas where it originates, through erosion, and to the areas where it terminates, through silting, pollution, changes to stream flows, and other effects. 


b) Development, especially when large amounts of land are covered with impervious materials like concrete, can drastically increase the amount of runoff by decreasing the holding capacity of the land. 


c) Regulations on storm water management, imposed on private and public development projects, help to manage those negative effects, thereby reducing both hazard risk and environmental vulnerability.


d) Governments have imposed stormwater utility fees that are a factor of the amount of land coverage that occurs on a property.  The feels are incorporated into other flood mitigation projects that are able to counteract the reduced holding capacity of the land caused by the development that occurred.


12. Environmental protection regulations


a) Certain environmental features, such as rivers, streams, lakes, and wetlands, play an important part in reducing the vulnerability of a community or country. 


b) Preventing certain behaviors, such as dumping or polluting, helps to ensure that these resources continue to offer their risk reduction benefits.


13. Public disclosure regulations


a) Property owners may be required to disclose all known risks, such as flood or earthquake hazard risk, when selling their property.


b) This practice ensures hazard awareness and increases the chance that purchasers will take appropriate action for those known risks when they begin construction or other activities on that land.


14. Mitigation requirements on loans


a) Banks and other lending institutions have much at stake when they lend money to developers. 


b) Therefore, lenders can apply mitigation requirements or at the very least require that hazard assessments be conducted, and governments can require that such actions be taken by those lending institutions. 


c) Such policies ultimately limit risk by limiting the building of unsafe projects.


III. Community Awareness and Education Programs (see slide 15-8)

A. The public is most able to protect themselves from the effects of a hazard if they are first informed that the hazard exists, and then educated about what they can do to limit their risk.


B. Public education programs are considered both mitigation and preparedness measures. 


1. An informed public that applies appropriate measures to reduce their risk before a disaster occurs has performed mitigation. 


2. However, a public that has been trained in response activities has participated in a preparedness activity.

3. Often termed “risk communication,” projects designed to educate the public may include one or more of the following:


a) Awareness of the hazard risk


b) Behavior


(1) Predisaster risk reduction behavior


(2) Predisaster preparedness behavior


(3) Postdisaster response behavior


(4) Postdisaster recovery behavior


c) Warning


4. A more detailed description of community awareness and education is provided in Session 23.


C. Warning Systems 

1. Warning systems inform the public that a hazard risk has reached a threshold requiring certain protective actions. 


2. Depending upon the hazard type and the warning system’s technological capabilities, the amount of time citizens will have to act will vary. 


3. Some warning systems, especially those that apply to technological and intentional hazards, are not able to provide warning until the hazard has already begun to exhibit its damaging behavior (such as a leak at a chemical production facility, or an accident involving a hazardous materials tanker truck). 


4. The UN Platform for the Promotion of Early Warning (PPEW, n.d.) states that four separate factors are necessary for effective early warning:


a) Prior knowledge of the risks faced by communities


b) A technical monitoring and warning service for these risks


c) The dissemination of understandable warnings to those at risk


d) Knowledge by people of how to react and the capacity to do so


5. Warning systems, therefore, are dependent upon:


a) Hazard identification 


b) Hazard analysis


c) Effective detection systems (as described in Session 14, Structural Mitigation), and 


d) Public education


6. Early warning systems have been developed to varying capacities for several hazards of natural, technological, and intentional origin.


a) The required reading from Introduction to International Disaster Management provides several examples of hazards for which warning systems may be effectively applied. 

b) Ask the Students list the hazards for which warning is possible, and to explain how warning is possible according to the requirements detailed above from the UN Platform for the Promotion of Early Warning.

7. The instructor can find an an inventory of early warning systems by visiting the UNEP website: http://database.unep.dkkv.org/


D. Risk Mapping

1. Risk mapping involves the presentation of the likelihood and consequence components of risk in the format of a physical map, with figures based upon a specific hazard or set of hazards. 


2. Risk maps are fundamental to disaster management, and are very effective as a mitigation tool. 


3. Using risk maps, governments and other entities can most effectively dedicate resources to areas of greatest need, and plan in advance of incidents, so that adequate response resources are able to reach those highest-risk areas without unforeseen problems. 


4. Risk maps are generally based upon the base maps discussed Session 8, but include the added information acquired through the risk analysis and assessment.


IV. Nonstructural Physical Modifications (see slide 15-9)

A. Several different mitigation options, while not structural in nature, involve a physical modification to a structure or to property that results in reduced risk.


B. These modifications generally involve the contents of the building or the residents of the building rather than the structure of the building itself.  


C. Examples of nonstructural physical modifications include:


1. Securing of furniture, pictures, and appliances, and installing latches on cupboards


a) Oftentimes when earthquakes occur, the majority of injuries sustained are the result of falling furniture and other unsecured belongings. 


b) Economic costs also can be reduced significantly through this very inexpensive, simple measure that generally requires little more than connecting items to walls through the use of a specially designed thin metal strap.


2. Removal or securing of projectiles


a) During tornadoes, items commonly found outside the house, such as cooking grills, furniture, and stored wood, may become airborne projectiles that cause harm, fatalities, or further property damage.


3. Installing shutters on windows and doors


a) To prevent penetration of a structure from airborne projectiles, shutters can be installed on windows and doors to act as a barrier over more vulnerable glass.

D. The instructor can distribute the case study “Non-structural Mitigation Against Earthquakes: A Case Study of Istanbul Museums” to students.  

1. Ask the Students, “What nonstructural physical modifications were applied in the distributed case study?”

2. Ask the Students, “What are likely to be the benefits of these actions if another earthquake occurs?”

V. Environmental Control (see slide 15-10)

A. Structural mitigation involves engineered structures that control hazards. It is also possible to control or influence hazards through non-engineered structural means. 


B. These nonstructural mechanisms tend to be highly hazard specific.


1. For instance, in countries where avalanches are a major hazard, explosives are often used to release stored snow cover.


2. As far back as the 15th century, firearms have been explored as a method to release avalanches in a controlled manner.


3. The practice of using mortar fire was started in Europe around 1933 to protect the Bernina Mountain Railway system.  Around the same time, the Swiss army began to use mortar and rocket fire to clear avalanches from travel routes (Gilman, et. Al., 2009).


4. This practice is now widely used in the Rocky Mountains of the United States.


C. The required reading from Introduction to International Disaster Management provides several more examples of nonstructural environmental modifications, and the hazards for which these methods may be effectively applied. 

1. Ask the Students if they know of any other examples of nonstructural environmental modification methods, and have them name the relevant hazard or hazards for which this method is appropriate. 

VI. Behavioral Modification (see slide 15-11)

A. Through collective action, a community can alter the behavior of individuals; resulting in some common risk reduction benefit. 


1. Voluntary behavior modification measures are more difficult to implement than the regulatory measures listed above, because they usually involve some form of sacrifice. 


2. However, through effective public education, behavioral modification is possible. 


3. Tax incentives or subsidies represent two additional methods by which the success of behavioral modification practices may be achieved. 


4. Examples of mitigation measures that involve behavioral modification include:


a) Rationing


b) Environmental conservation


c) Tax incentives, subsidies, and other financial rewards for safe practices

d) Strengthening of social ties

5. Ask the Students to describe a hazard for which each of these four examples might be effective at reducing hazard likelihood or consequence.  The instructor may refer to the required reading in Introduction to International Disaster Management for several examples to use in class.

B. The instructor can distribute case study 2 to the students, which describes behavioral modifications related to case study 1 distributed earlier.

1. Ask the Students, “Why would people need public education in order to use the mitigation measures described in this case study?”

2. Ask the Students, “Describe the obstacles that might prevent these techniques from being used, as they are related to human behavior and a resistance to behavioral change.”
Supplemental Considerations


Nonstructural mitigation measures and techniques are, like structural mitigation measures, highly diverse.  And like those of structural mitigation, the nonstructural mitigation measures that exist range in actual use far beyond what is contained in this course session.  The instructor can greatly expand upon the learning potential of this session by assigning each student to research and present on one of the measures described in this session.  Each student should consider the following:

· What is the nonstructural mitigation measure (describe briefly)


· What hazard or hazards is treated?


· Does the mitigation measure limit hazard consequence or likelihood – or both?  Explain.


· How does the mitigation measure work?


· What costs are associated with the mitigation measure?


· How has the mitigation measure been used in actual practice?


Students should be able to provide illustrations and/or articles about the mitigation example they have selected.
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