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Abstract 
 
 
Apply the risk management framework studied during the post graduate program, “The 
Study and Management of Geological Risks” at the Centre d’Etude des Risques 
Geologiques (CERG) at the University of Geneva to the City of Portland, Oregon’s risk 
management framework.  The CERG risk management framework includes the essential 
four components: to identify the hazard (including the hazard phenomena), to identify the 
vulnerability, to perform a risk assessment and identify the management of the hazard, 
and to identify how to prevent and to prepare for disasters (risk management).   
 
Within the CERG risk management framework, identification of hazards is part of the 
framework.  The use of the term risk management instead of hazard management is 
important.  Risk management is more encompassing of the multiple aspects of hazards, 
vulnerability, and risks.  The social, political, economic, and environmental aspects of a 
society are included.   
 
The term hazard management is sometimes used instead of risk management in the 
United States.  The City of Portland’s Natural Hazard Management Plan is a tool in the 
City’s risk management program. This paper analyzes the City of Portland’s recently 
approved Natural Hazard Mitigation Plan (NHMP) in relationship to the CERG risk 
management framework. Does the NHMP fit within the CERG risk management 
framework?  Is the plan idealistic or realistic? Will the City be adequately prepared with 
the NHMP or should additional steps be taken? To answer these questions, the risk 
management framework at the City of Portland, State of Oregon, and Federal level is 
examined, and is discussed in relationship to the CERG risk management framework. 
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THE CITY OF PORTLAND ’S NATURAL HAZARD M ITIGATION PLAN :  
IDEALISTIC OR REALISTIC ? 
 
 
Introduction 
 
People know disasters happen. Each day, a person can read the newspaper or listen to the 
radio and learn of a new disaster or get more details on a recent disaster.  Disasters are 
huge and scary events that seem overwhelming, and often people think they cannot 
happen where they live.  But the reality is that disasters do happen where we live.   
 
“No single term has yet emerged that defines the areas where disasters are more 
commonplace; but whatever the denomination, there is always an implicit understanding 
the place in question is somewhere else, somewhere else where “they” as opposed to 
“we” live, and denotes a land and climate that have been endowed with dangerous and 
life-threatening qualities” (Mapping, 29).  
 
With the perspective and perception that disasters happen elsewhere, in lands faraway 
from the everyday life a person is familiar with, a discussion of risk management seems 
frivolous and unnecessary. But in reality, a disaster can happen anywhere, at any time. To 
know and to understand the importance of identifying the hazard to a community is to 
acknowledge that a disaster can occur.  With the acknowledgement that a disaster can 
occur, a determination of acceptable risk occurs; there is a decision either implicitly or 
actively made by the community about acceptable risk. 
 
“The perception of risk and vulnerability, and even impact, is clearly mediated through 
linguistic and cultural grids, accounting for great variability in assessments and 
understandings of disasters.  There is no question that the variability of interpreting the 
threat or the impact of disaster is extremely wide and is largely a function of social and 
cultural characteristics of individuals, primarily related to degrees of integration and 
group power relations” (Mapping, 17-18). 
 
“Critical to discerning the nature of disasters, then, is an appreciation of the ways in 
which human systems place people at risk in relation to each other and to their 
environment – a relationship that can best be understood in terms of an individual’s, a 
household’s, a community’s, or a society’s vulnerability” ( Mapping, 2).  
 
Later in this paper I will define and discuss vulnerability, and the relationship of 
vulnerability with disaster resilience.  These terms relate to the capacity of a community 
to withstand and recover from a disaster. 
 
“Proponents of vulnerability as a conceptual explanation take the position that while 
hazards may be natural, disasters are generally not” (Mapping, 29). 
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Indeed, hazards occur regardless of human existence. The earth changes over time. 
Human existence inherently changes the earth; humans use resources of the earth to 
survive. Around the world, societies develop different ways to exist.  The social, political, 
economic, and environmental conditions of a society vary widely around the world.  Both 
developing and developed countries have these conditions that contribute to how and 
when a disaster occurs. 
 
“In developing countries, social, economic, cultural, educational aspects are, in most 
cases, the cause of the potential physical damage (physical vulnerability).  In contrast to 
the hazard, global vulnerability is a condition that is constructed, accumulates and 
remains over time and is closely linked to social aspects and to the level of development 
of the communities” (Mapping, 39).  
 
The differences in the developed versus developing countries, in terms of loss of life and 
economic impact when a disaster occurs, is staggering.  The insurance system calculates 
that the majority of fatalities from natural disasters are in uninsured countries; that a 
disproportionate majority of the economic losses occurs in insured, industrial countries; 
and that more than 95% of insured losses are paid out to countries with good insurance 
coverage (Sonnleitner, 2005). More people in industrialized countries take out insurance 
than people in non-industrialized or developing countries.  The graphic below shows the 
countries of the world with categories in the “uninsured group”, “basically insured 
group”, and “well-insured group”. The values shown are given in U.S. dollars.  
 

 

Figure 1 
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The economic impact comparison is evaluated in terms of insurance rather than other 
methods. Uninsured persons suffer great economic impact as a result of a disaster. The 
enormous devastation brought by the disaster could have destroyed life as that person 
knows it.  Now the person has nowhere to live nor do they have a means to make a living.  
In addition to the environmental impacts, the impacts of the devastation are physical, 
economic, social, and mental. How does a person prepare and recover?  How does a 
community prepare and recover? 
 
“Disasters as multi-dimensional, all-encompassing occurrences sweep every aspect of 
human life, impacting environmental, social, economic, political and biological 
conditions.  Vulnerability can become a key concept in translating that multi-
dimensionality into the concrete circumstances of life that account for disaster” 
(Mapping, 10).   
 
“Disasters exist as complex material events and, at the same time, as a multiplicity of 
interwoven, often conflicting, social constructions.  Both materially and socially 
constructed effects of disasters are channeled and distributed in the form of risk within 
society according to political, social, and economic practices and institutions.  This is the 
essence of vulnerability” (Mapping, 10-11). “Disasters seem to be especially apt as 
contexts and processes that illuminate these complex relationships, particularly in the 
way that they challenge societies materially, socially, and ideologically” (Mapping, 11).  
 
The definition of disaster is “a sudden calamitous event bringing great damage, loss, or 
destruction” and “an event or situation that is regarded as a terrible misfortune” (Webster, 
321).  Another definition of disaster is “A serious disruption of the functioning of a 
society, causing widespread human, material, or environmental losses which exceed the 
ability of affected society to cope using only its own resources. Disasters are often 
classified according to their speed of onset (sudden or slow), or according to their cause 
(natural or manmade)” (CERG 2005).  This second definition includes a more obvious 
connection to a community’s ability to withstand an event or disruption. 
 
Perhaps people are not entirely aware of how they can make a difference in how disasters 
happen, and how they can mitigate the impacts of disasters.  The City of Portland, the 
State of Oregon, and the Federal government of the U.S. have established a labyrinth of 
regulations related to risk management.  The risk management framework that these 
regulations provide may or may not be effective.  The general public, government staff, 
and politicians may or may not understand their role or relationship to risk management. 
The global risk management framework, herein referred to as the CERG risk 
management framework, is applied to the City of Portland Natural Hazard Management 
Plan to illustrate the complexities of a risk management framework.  The City of 
Portland’s NHMP is one aspect of the City’s risk management framework, a framework 
which is intricately interwoven with the State of Oregon and U.S. Federal government 
risk management framework.  An important aspect of the risk management framework is 
the subject of acceptable risk, and the social, political, economic, and environmental 
conditions that a community has.  Perception plays a critical role in the community’s 
decision-making process about acceptable risk.  Later in this paper, there will more 
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discussion of perception and acceptable risk, and the link to vulnerability and disaster 
resilience.  
 
CERG Risk Management Framework 
 
Introduction 
 
For risk management, a community must identify the hazards, the vulnerability, and the 
risk. The CERG program at the University of Geneva focused on a risk management 
framework that utilizes four components: 1) identify the hazards and the hazard 
phenomena; 2) identify the vulnerability; 3) identify the risk; and 4) risk management.  
Risk management is also referred to as prevention and preparedness. 
 
The CERG program uses the definitions of hazard, vulnerability, and risk as written in 
the Internationally Agreed Glossary of Basic Terms Related to Disaster Management 
(CERG, 2005).  Hazard is defined as “A threatening event, or the phenomenon with a 
given time period and area.”  Vulnerability is defined as “Degree of loss (from 0 to 
100%) resulting from a potentially damaging phenomena.”  This is a very mathematical 
definition.  However, the definition relates to capacity – how much exists and how much 
is lost as a result of damage?  The definition of vulnerable provides a more personal sense 
about what vulnerability is; as defined, vulnerable is “open to attack or damage” 
(Webster’s, 1304). The definition of risk is “Expected loss (of lives, persons injured, 
property damage, and economic activity disrupted) due to a particular hazard for a given 
area and reference period.  Based on mathematical calculations, risk is the product of 
hazard and vulnerability.”  The CERG program also uses the definition of risk where the 
risk is equal to the hazard multiplied by vulnerability and value.  This definition of risk 
was provided by one of our professors during the CERG 2005 program. Through both 
classroom and field study, we applied the CERG risk management framework to volcanic 
risks, seismic risks, risks related to unstable terrain, and hydro-meteorological risks. 
 
Identify the Hazard 
 
The first component of the CERG risk management framework is to identify the hazard.  
To identify the hazards, the first step is the hazard assessment.  We used geological maps, 
articles, and field observations to identify phenomena for a hazard.  For example, if the 
hazard is a volcano, observations of the phenomena of rockfall, landslide, gas emission, 
lava flow and so forth may be made. These phenomena are mapped. In some cases, the 
phenomena may create secondary phenomena.  For example, during the fieldwork on the 
Island of Volcano, we mapped the hazard of a landslide and we mapped a landslide 
creating a tsunami. Sometimes mapping of the hazard must include consideration of how 
the wind flows, as in the phenomena of gas and ashfall. Each phenomenon was mapped 
to show the location and the intensity of the phenomenon in a given location.  These 
mapped phenomena are the hazard maps.  The hazard maps use the hazard matrix; the 
hazard matrix is an intensity of the hazard scale with a probability scale.  The hazard 
matrix we used for all of our hazard maps in the CERG risk management framework had 
red for high hazard, orange or blue for medium hazard, and yellow for low hazard.   



CERG paper  8 of 52 

 

  
 
Identify the Vulnerability 
 
The second component of the CERG risk management framework is identification of 
vulnerability.  The vulnerability assessment includes an identification of the critical 
facilities of the community.  Later in this paper, critical facilities, as defined by the U.S. 
Disaster Mitigation Act of 2000, are discussed.  That definition is limited in comparison 
to the CERG definition.  For example, during CERG 2005, we identified that water 
(includes water provided by an irrigation organization or facility), power, sewer, 
wastewater treatment, communications, and emergency medical care are important. It 
may also be important to identify harbors, main roads, monitoring equipment, businesses, 
lighthouses, and airports as critical facilities. Transportation routes are particularly 
important because they can be used as routes to evacuate citizens and as routes to bring in 
supplies to the impacted area.  A map of the critical facilities should be made so that all 
critical facilities are identified in one document.  This document can be made in advance 
of a disaster; during a disaster it will be essential information.  Critical facilities are a 
priority; assistance to a disaster impacted area will likely focus on repairing and 
maintaining critical facilities to help the citizens of the impacted area. Mapped 
information must be readily available to persons in the disaster impacted community and 
to persons around the world, in case disaster assistance is necessary from other nations. 
 
Evaluating the building materials used for construction of both critical facilities and non-
critical facilities is a crucial part of determining the likelihood of the structures to 
withstand impacts of the phenomena of the hazard.  In addition, evaluation of the 
potential impacts to the non-structural components like the air, water, and vegetation of 
the area is important. Making a matrix, like the one in Figure 3, that includes phenomena 
listed in a column, with three columns of effects: the effects on population; the effects on 
physical consequences on construction like buildings and transportation facilities; and the 
effects on vegetation, water, and atmosphere, can give a community a clear idea of the 
impacts the phenomena could have to their community.  Knowing what the community 

Hazard levels.  The red color 
represents a high level of hazard, 
blue a medium level, yellow a 
low risk and white no hazard.   
 

Figure 2 
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has and how the community would be affected by hazards is essentially identifying the 
vulnerability of the community.  
 
Within the CERG risk management framework, vulnerability was related to four main 
elements: 1) lifelines, equipment, buildings, 2) economic activities such as income 
created by agriculture or industry, government income, and informal sector, 3) social 
aspects, and 4) political and administrative aspects (Romerio, 2005). 
 
A second matrix can be made then, like Figure 4, consisting of the levels of vulnerability, 
with the same headers of the previous matrix for effects on population; effects on 
construction like buildings and transportation facilities; and the effects on vegetation, 
water, and atmosphere. The vulnerability levels can be described qualitatively, estimated 
as a function of the physical consequences on these above described categories, due to 
the different phenomena.   
 
The vulnerability can also be quantitatively estimated as a function of the physical 
consequences (if the quantitative data is available to make the mathematical analysis). 
For example, if a high level of contamination was considered to be over 200 ppm of a 
substance in the water, a medium level is 100 – 200 ppm, and a low level is less than 100 
ppm, a quantitative evaluation of the impacts could be made.  Both quantitative and 
qualitative evaluations of vulnerability provide useful information for risk management.  
If only qualitative information is available, the community may determine that obtaining 
quantitative information is important.  In that case, the information should be collected 
and decisions should be made related to the thresholds for each level: the 100 ppm, the 
100-200 ppm, and the greater than 200 ppm contamination levels described for the 
substance in the water.  
 

 

Figure 3 
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Perform a Risk Assessment and Identify the Management of the Hazard 
 
The third component of the CERG hazard management framework is risk assessment. 
Risk assessment may include the need to assess the phenomena of the hazard as two 
events: rare and common.  For example, the explosion of a volcano is a rare event.  
However, the lava flow and gas emission, for example, can occur without the explosion 
of the volcano, and can be considered as common events.  The separation of the 
phenomena is based on frequency of occurrence of the event.  It is useful to have this 
two-pronged view of the phenomena.  The community may need to manage risk of the 
common and rare events differently.  Therefore, activities to achieve a reduction of risk 
should be categorized and prioritized accordingly.   
 
As discussed previously, risk is equal to the hazard multiplied by the vulnerability and 
the value.  The risk matrix included below shows the high, medium, and low levels of 
risk.  Again, the colors are the same as those used in the hazard and vulnerability 
matrixes: red represents the high risk, orange or blue represents the medium risk, and 
yellow represents the low risk.  
 

 
 

Risk levels. The red color represents a 
high level of risk, orange a medium 
level, yellow a low risk, and white no 
risk.   

Figure 4 

Figure 5 
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Identify How to Prevent and Prepare for Disasters (Risk Management) 
 
The fourth component of the CERG hazard management framework is prevention and 
preparedness.  It is also called risk management.  Once the hazard, the vulnerability, and 
the risk have been identified, enough information has been collected to take steps to 
mitigate the level of risk.  A determination of what is the level of acceptable risk has been 
made.  Thus, the community is ready to take steps to prevent impacts from hazards and to 
be prepared for those impacts that do occur.   
 
The definitions of prevention and preparedness are important to this discussion and are 
included here.  Prevention “encompasses activities designed to provide permanent 
protection from disasters.  It includes engineering and other physical protective measures, 
and also legislative measures controlling land use and urban planning.  See also 
‘preparedness.’”  Preparedness is “activities designed to minimize loss of life and 
damage, to organize the temporary removal of people and property from a threatened 
location and facilitate timely and effective rescue, relief, and rehabilitation. See also 
‘prevention’” (CERG 2005).   
 
Prevention includes a wide range of measures such as an education program, building 
codes, and land use planning.  These are large-scale prevention measures. Prevention is 
also implemented on a small scale.  A community must prioritize the actions necessary to 
establish these prevention activities. For example, if there is an existing building code, 
perhaps it needs to be implemented more fully or perhaps it needs to be updated.  In the 
community, is the priority to protect the existing or new structures?  A jurisdiction might 
require changes to existing buildings when a person comes in to a building permit center 
to make changes to a building; at that time the building has to comply with a new 
requirement.  A jurisdiction might have new buildings comply with structural 
strengthening measures.  Both of these actions might be easier to implement instead of 
requiring all buildings to comply with the new rule by a certain date.  Building 
requirements cover a broad range of structures.  In some situations, a more narrow focus 
may be necessary, such as the community may need to focus on strengthening existing 
critical facilities, or moving them out of high-risk areas.  Communication systems and 
information networks may need to be strengthened to withstand impacts. A determination 
of how strong the critical facilities should be – what level of risk is acceptable - must be 
made. Maintenance and monitoring programs may need to be established so that critical 
facilities are maintained to the fullest strength. 
 
Preparedness activities include, for example, development of an early warning system, 
creation of an emergency operation center, establishing shelter, creating search and 
rescue teams, establishing medical assistance, and short-term and long-term development 
of financial assistance.  These activities need to be prioritized.  Development of what the 
short, medium, and long-term activities should be is important. For example, it might be 
important to install an early warning system and build emergency shelters as short-term 
activities.  Mid-term activities could include equipping emergency crews with proper 
supplies, doing practice drills, and establishing evacuation routes. Long-term activities 
could be establishing a citizen education program and changing land use planning 
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regulations.  In some communities, the level of acceptable risk is quite high.  In these 
situations, the emphasis of risk management may need to focus on the fourth component 
of the CERG risk management framework; prevention may be made more difficult with a 
community that has a high level of acceptable risk.  In this case, preparedness efforts may 
be the most effective.  
 
Risk management encompasses both prevention and preparedness as discussed above. 
Since risk management includes prevention and preparedness, risk management includes 
solutions that will mitigate the consequences.  The CERG risk management framework 
defines risk management with sustainable development in mind.  The economic viability 
of a community must be considered as an essential part of prevention and preparedness.  
When making an assessment of hazards, vulnerability, and risk, economics is inherently 
part of that assessment. Recall that assessment of hazards, vulnerability, and risk involves 
an analysis of capacity. In that assessment process we understand what exists in the 
community and what can be lost as a result of a disaster.  Development of a community is 
likely to continue in some manner related to the local economy; whether the economy 
revolves around selling fish or diamonds is irrelevant.  Without development, a 
community does not survive. Recognizing that development is part of an economic 
system of a community allows us to consider how development can be sustainable and 
how development can better incorporate a risk management framework. 
 
Natural hazards do not discriminate; however, the impacts to people vary greatly in terms 
of loss and the ability to recover from loss. In the U.S., FEMA statistics reveal that 80% 
of the burden of a disaster falls on the public.  Minorities, children, and women carry a 
disproportionate amount of this burden.  It is particularly important to identify the 
portions of the population that might be more at risk from a disaster.  In Portland, 
Oregon, for example, 31% of the households are female-headed; 24% of the residents are 
below the age of 20; and 8% of the households are living below the poverty level 
(NHMP, 2-6).  Prevention and preparedness activities can be designed appropriately with 
this information.   
 
In the CERG risk management framework, risk includes an economic perspective with 
the risk identification (hazards, elements at risk, vulnerability, capacity, time, space), risk 
attitude, and risk management (ex ante and ex post). The economic perspective of risk, 
presented by Professor Romerio during the CERG program, is discussed below. 
 
In this economic perspective of risk, the hazard still involves a probability of an event.  
The economic value of the element at risk is examined and an estimate of the economic 
vulnerability is made.  What is the capacity of the community?  Capacity is the ability of 
the community to cope with the disaster, as has been discussed.  In the U.S., the term 
disaster-resistant communities has become commonplace.  In fact, there is a national 
program established with parameters on how to become a disaster-resistant or disaster-
resilient community. As part of the risk assessment, the time and space of the disaster 
must be determined.  Is the timeframe of an event short-term, medium-term, or long-
term?  Risk management must involve short, medium, and long-term actions. What is the 
region, is it the local (micro) or national (macro) area?  What is the risk attitude?  As has 
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been discussed, there is a perception of risk, and it varies in each community for each 
hazard. Perception includes the filters of science, religion, the media, and culture.  The 
perception of the risk may or may not be close to the reality of the risk. 
 
To manage risk before an event is ex ante, and to manage risk after an event is ex post 
(Romerio). An identification of a hazard can be looked at in terms of a range - minor risk, 
major risk, and disaster – for example.  A hazard can involve a large event or small 
repetitive events.  There can be interactions of different types of phenomena or events; 
these interactions can result in a greater impact than the individual events.  Disasters can 
be sudden or a slow developing events. As discussed earlier, risk can be estimated in a 
quantitative or qualitative method. There may or may not be any data available to 
quantify.  Probabilities can be associated with an event, but for certain events, it is very 
difficult to estimate a probability of occurrence. 
 
The risk attitude is described as the attitude towards risk; this attitude strongly influences 
experts, decision-makers, and citizens.  Attitude may be based on scientific or subjective 
information.  Attitudes and behaviors are part of the framework an individual invokes for 
decision-making. Individual and social behaviors are influenced by mental processes and 
by intrinsic motivations, emotions, perceptions, memory, and other factors.  With risk 
management, there is an acceptability of risk.  What is the acceptable risk in a given 
situation?  I will briefly mention that there is a precaution principle related to risk 
management; it has to do with science and policy, and the perception of risk. The 
precaution principle has been a part of European environmental policies since the 1970s 
(Foster et al, 1).  It is a principal to prevent harm to the environment and to human health 
(Rachel’s, 1).  The principle states that if there are threats to human health and the 
environment, then precautionary measures should be taken, even if the full cause and 
relationship has not be established (Rachel’s, 2). Risk management analysis includes the 
price of prevention and the price of a disaster.  There is a trade-off involved in 
management.  Disaster has a price; to prevent it, a community must be willing to make 
choices, pay costs, and handle the consequences.  A community must decide how much 
to pay before a disaster and how much to pay after a disaster.  A community can compare 
choices for both situations; each choice related to a given situation has a trade-off 
(Romerio).  The choices to be made are not easy choices.   
 
“Collective risk management involves three public policies: risk identification (which 
includes individual perceptions, social representations, and objective assessment); risk 
reduction (or prevention/mitigation); and disaster management (response and recovery).  
Risk transfer (insurance and financial protection) comprises an additional policy measure, 
but significant advances have only been achieved in developed contexts... Risk reduction 
implies intervention in causal factors.  Disaster management signifies an efficient 
response to risk that has materialized as disaster.  Risk transfer implies risk evaluation of 
economic units.  Therefore, risk management inevitably requires an understanding of 
how risk is perceived by society, how it is represented (models, maps, and indicators) and 
how it is measured or dimensioned” (Mapping, 40). 
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“In general, their approach suggests vulnerability has a social character and is not limited 
to the potential physical damage or to demographic determinants.  It is stated that a 
disaster only takes place when the losses exceed the capacity of the population to support 
or resist them, or when the effects impede easy recovery.  In other words, vulnerability 
cannot be defined or measured without reference to the capacity of a population to 
absorb, respond and recover from the impact of the event” (Mapping, 43). 
 
I have discussed vulnerability and capacity, these terms will be discussed again with 
relationship to disaster resistance. When a community identifies the hazards that may 
affect them, and identifies the building materials of their structures and so forth, then the 
community also identifies what, if any, provisions are in place to be prepared for the 
hazards.  As the CERG risk management framework describes, the community measures 
their vulnerability and capacity. What do they have and what will be lost from damage 
sustained in a disaster?  The resistance of a community to a disaster relates to their 
vulnerability and capacity.  In the U.S., as will described below, the use of the term 
disaster-resistant community has become commonplace. Another interesting view of 
disaster resistance includes the term survivability.  This term is used in a discussion of 
critical infrastructure and security for energy. The term is relevant to our discussion 
because it also incorporates vulnerability and capacity.  “Survivability is the ability of a 
system to fulfill its mission in a timely manner, despite attacks, failures, or accidents” 
(Farrell et al, 436).  
 
A detailed description of the CERG risk management framework has been provided. 
Below, a description of the risk management framework at the City of Portland (as 
related to the NHMP), State of Oregon, and U.S. Federal government levels is provided.  
While not an exhaustive discussion, this information shows the complex regulatory 
relationship of risk management related to the City of Portland. The CERG risk 
management framework was presented during the CERG course as an internationally 
useful risk management framework for any given location.  
 
How does the CERG risk management framework relate to the already existing situation 
at the City of Portland? To relate the CERG risk management framework to the City of 
Portland’s Natural Hazard Mitigation Plan, we will look at the goals that were established 
by the NHMP.  The NHMP is just one element in the City’s risk management framework. 
A discussion of each of the City’s NHMP goals in the terms of the CERG risk 
management framework provides a method to analyze how the City’s NHMP relates to 
an internationally used risk management framework.  The conclusion includes discussion 
of how the NHMP is realistic or idealistic, and whether the NHMP is adequate or should 
additional steps be taken to improve it.   
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City of Portland Natural Hazard Mitigation Plan, St ate of Oregon, Federal 
Regulations 
 
City of Portland 
 
The City of Portland, Oregon has a population of 529,121 (NHMP, 2-5) within the city 
limits, and a population of 1,444,219 (NHMP, 2-6) in the metropolitan area.  In terms of 
population, Portland is the largest city in Oregon and is the 28th largest city in the U.S. 
(NHMP, Appendix C, 3). Two major rivers, the Columbia River and the Willamette 
River, meet in Portland.  Portland is within a valley, with the Columbia River Gorge to 
the east and the Pacific Ocean to the west.  Several large volcanoes surround the city, 
including Mt. St. Helens, Mt. Hood, and Mt. Adams. Both Mt. St. Helens and Mt. Hood 
are active volcanoes.  In general, the seasons provide wet winters and dry summers.  
 
Common natural hazards such as landslides, erosion, flooding, and liquefaction, relate to 
water retention and soil stability (NHMP, 2-4).  Soil and mineral composition in the 
Portland metropolitan area vary substantially on the east and west sides of the Willamette 
River.  In summary, they provide a basis for Portland to be subject to the aforementioned 
natural hazards.  In addition, the majority of the Pacific Northwest part of the U.S. lies 
within the Cascadia Subduction Zone (NHMP 2-5).  The Juan de Fuca and North 
American tectonic plates meet here; the convergence of these plates puts Portland and the 
entire Pacific Northwest at risk for a catastrophic earthquake of a magnitude 8.0 or higher 
(NHMP 2-5).  The Portland Hills Fault, a fault located within Portland, is capable of 
generating moderately large earthquakes (NHMP 2-5). 
 
The City of Portland has a risk management framework in place.  These existing 
provisions have been established over the years as a result of risk management 
requirements from the Federal government, as well as from the State of Oregon.  Some 
risk management framework elements have also stemmed from natural resource 
protection.  In this paper, I focus on one part of the City of Portland’s risk management 
framework, the Natural Hazard Mitigation Plan.   
 
The City of Portland’s NHMP was approved by the Portland City Council, the State of 
Oregon’s Office of Emergency Management, and the Federal Emergency Management 
Agency (FEMA) on December 9, 2004.  I will describe the components of the City of 
Portland’s (also referred to as the City) Natural Hazard Mitigation Plan, its history, and 
how it will be implemented and maintained. In addition, the relationship of the City, 
State, and Federal regulations involved will be explained. A global perspective of risk 
management – the CERG risk management framework - is also described as it relates to 
the NHMP.  As I have described, the CERG risk management framework can be applied 
to any global situation.  When the CERG risk management framework is applied to the 
City’s NHMP, is the NHMP consistent with the CERG risk management framework?   
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The City of Portland was required to write a Natural Hazard Mitigation Plan to comply 
with the requirements of the Federal Disaster Management Act of 2000 (DMA 2000).  
The writing of the City’s NHMP was a collaborative effort, with the goal to reduce the 
loss of life and property in times of disasters.  The loss of life and property in disasters 
are variable and unpredictable, but have been repeatedly demonstrated in devastating 
magnitude in events around the world in 2004 and 2005 - most notably the tsunami in the 
Indian Ocean in December 2004, Hurricane Katrina in the United States in August 2005, 
and the earthquake in Pakistan in October 2005.   
 
Reduction and prevention of loss and life is often termed mitigation, as has been 
discussed.  Prevention and preparedness, or risk management, is one of the four 
components of the risk management framework studied during the CERG program at the 
University of Geneva.  Mitigation is part of risk management. Mitigation is a focus of 
both the Portland and the CERG risk management frameworks.  Since mitigation actions 
take place in advance of disasters and establish measures to reduce and prevent loss of 
life and property, mitigation is the essence of a risk management framework.  
 
The NHMP includes a statement defining natural hazard mitigation as a method 
permanently reducing or alleviating the losses of life, property, and injuries resulting 
from natural disasters through long and short-term strategies (NHMP, i).  The dictionary 
defines mitigation as “to make less severe” (Webster’s, 731). The risk management 
framework of CERG also includes definitions of mitigation, hazard, vulnerability, risk 
assessment, and risk management, as noted previously.  In addition to the description of 
the City’s NHMP, a discussion of how the four components of the CERG risk 
management framework relate to the City’s NHMP is included. 
 
The NHMP is organized into chapters; the chapters have subsections.  For simplicity and 
clarity for the discussion to follow, these chapters and subsections are listed here.   
 
Chapter I: Mitigation Action Plan 

Executive Summary: Five-Year Action Plan (includes action items matrix) 
Section I: Introduction 
Section 2: Community Profile 
Section 3: Risk Assessment Summary 
Section 4: Mitigation Plan Vision, Mission, Goals, and Action Items Overview 
Section 5: Multi-Hazard Action Items 
Section 6: Plan Implementation, Maintenance and Public Participation 

Chapter II: Hazard Specific Information 
Section 7: Flood 
Section 8: Landslide 
Section 9: Earthquake 
Section 10: Extreme Weather 
Section 11: Wildfire 

Chapter III: Resources 
Appendix A: Economic Analysis of Natural Hazard Mitigation Projects 
Appendix B: Documentation of Planning Process 
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Appendix C: City of Portland HAZUS-MH Risk Assessment Report 
 
The NHMP Steering Committee began their work with a vision statement, then 
established the mission, the goals, and the action items (NHMP, 4-1). The City’s efforts 
to develop the NHMP were extremely collaborative.  In addition to the establishment of 
the Steering Committee, the City established five hazard-specific subcommittees 
comprised of City employees, citizens in community organizations and businesses, and 
regional and state agencies (NHMP, ii).  The Steering Committee prioritized the goals 
and action items of the NHMP; these goals and action items will be implemented as the 
resources permit them to be (NHMP, v).   
 
The vision statement is, “By creating a legacy of mitigation activities, City and 
community leaders’ proactive implementation of long term, cost effective mitigation 
measures has protected its population, its properties, its natural and built environment and 
its investments.  The forethought of Portland’s leaders has preserved the City through 
decades of hazard events” (NHMP, ii). This vision statement further articulates the City’s 
vision to create a “Disaster Resilient City” (NHMP, ii and 4-1).  A description of a 
Disaster Resilient City is provided under the “State of Oregon” section. 
 
The goals of the NHMP were developed with the City of Portland Staff, citizens, and the 
NHMP’s Steering Committee.  The goals are based on the goals established by the State 
of Oregon’s Natural Hazard Mitigation Plan (NHMP, 4-2).  The City’s mission is “to 
reduce risk, previous loss of property and commerce, and promote expedient recovery, 
while safeguarding people and the environment from natural disaster events through a 
coordinated and collaborative community partnership” (NHMP, iii). The goals to 
implement the City’s mission include the following: 
 

• Goal 1: Identify risk level and evaluate Portland’s vulnerability to natural hazards. 
 
• Goal 2: Implement activities to protect human life, property, and natural systems. 
 
• Goal 3: Promote public awareness, engage public participation, and enhance 

partnerships through education, outreach and coordination of a diverse and 
representative group of the City’s population. 

 
• Goal 4: Establish a disaster resilient economy.  
 
• Goal 5: Build and support the capacity and commitment to continuously become 

less vulnerable to hazards (NHMP, iii).  
 
The NHMP has action items related to multi-hazard issues as well as the specific hazards 
identified by the City – earthquakes, landslides, floods, severe weather, and wildfire – 
that could potentially impact the City.  The action items are primarily actions that the 
City of Portland Staff must take using their expertise in these areas. The action items are 
further described below.  The risk assessment for the City identified the rank order of 
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threat to the City by the City’s identified hazards – from low to severe threat - as 
earthquake, landslide, wildfire, flood, and severe weather (NHMP, iv). 
 
Recall that the CERG risk management framework includes the essential four 
components: to identify the hazard (including the hazard phenomena), to identify the 
vulnerability, to perform a risk assessment and identify the management of the hazard, 
and to identify how to prevent and to prepare for disasters (risk management).  Goal 1 of 
the City’s NHMP relates to the first, second, and third components of the CERG risk 
management framework. In this goal, the City of Portland has identified the hazards, in 
order of low to severe threat, of earthquake, landslide, wildfire, flood, and severe 
weather. The vulnerability of the City as related to these hazards has been evaluated.  The 
City performed a risk assessment.  The City identified the management of the hazard. The 
second, third, fourth, and fifth goals of the City’s NHMP are all related to the fourth 
component of the CERG risk management framework. The fourth component is risk 
management, or prevention and preparedness. Prevention and preparedness actions for 
the City are identified in the matrix called the “City of Portland Natural Hazard 
Mitigation Plan Action Items – Organized by Hazard” (NHMP, 1-8). 
 
The prevention and preparedness action items are organized within the above noted 
matrix that lists multi-hazard and hazard-specific items (Appendix A). The following 
information is included for each action item: coordinating organization, internal partners, 
external partners, timeline, levels of immediate capability, ideas for implementation, and 
NHMP goals addressed.  The timelines are established in short-term and long-term 
activities.  Specifically, the short-term activities are the activities which City agencies are 
capable of implementing with existing resources and authorities within one to two years 
(NHMP, iv).  The long-term activities are items that may require new or additional 
resources or authorities, and take between one to five years to implement (NHMP, iv).  
Each action item is associated with at least one goal of the NHMP (NHMP, iv).   
 
The NHMP action items were prioritized initially, and a method of prioritization was also 
set up for the future.  The initial prioritization of the action items is shown in the matrix.  
The first step was to prioritize the NHMP goals.  Then, the identified hazards were 
prioritized based on the hazard risk assessments used in the City’s HAZUS-MH project.  
The results of the first and second steps were used as a third step; in this step, each action 
item was “tallied according to a point system” to determine the relative priority of the 
action item within the NHMP (NHMP, 6-6). 
 
The prioritization for determining action items for implementation in the future, includes 
the following information:  
 

1) The prioritized Natural Hazard Mitigation Plan goals; 
2) The degree of risk from the hazard; 
3) The information in Portland’s Risk Assessment; 
4) The Capability Assessment Matrix included in the Plan (NHMP, 6-8). 
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The Disaster Policy Council and the Portland Office of Emergency Management are 
responsible for implementing the action items, as described below.  The Steering 
Committee is part of the Disaster Policy Council; the Disaster Policy Council was 
established by a City of Portland ordinance effective on July 21, 2004 (NHMP, v). 
 
The City of Portland’s Office of Emergency Management Office (POEM) “provides 
planning, training, exercises and educational outreach programs related to natural and 
man-made disasters to assist and prepare citizens, government agencies, and 
private/nonprofit organizations prior to, during, and after a local emergency or disaster.  
The office also manages the City’s Emergency Operations Center (EOC) during any 
major emergency or disaster and activates emergency warning systems.  POEM works as 
an interagency coordinator in partnership with local, state, federal, and private entities to 
provide comprehensive planning, response, mitigation, and recovery capabilities for all 
hazard potentials facing the City of Portland” (http://www.portlandonline.com/oem). 
 
POEM directed and coordinated the writing of the NHMP.  The director of the Oregon 
Natural Hazard Workshop (ONHW) at the University of Oregon acted as a consultant for 
the City on this endeavor.  POEM and the City’s Bureau of Planning are jointly 
responsible for implementing and maintaining the NHMP (NHMP, v).  The Director of 
POEM will work with the Disaster Policy Council Chair to facilitate NHMP meetings 
(NHMP, vi). The Disaster Policy Council is the coordinating body for the NHMP 
(NHMP, v).   
 
The implementation and evaluation of the NHMP will be shared among the members of 
the Disaster Policy Council (DPC) (NHMP, vi).  The DPC consists of representatives 
from the City’s bureaus, including but not limited to the current Hazard Mitigation 
Steering Committee members (NHMP, v).  Specifically, the DPC consists of the Mayor, 
a City Commissioner, the City Attorney, the Chief of Portland Police Bureau, the Chief 
of the Bureau of Fire & Rescue, the Director of POEM, and the Directors of other City 
bureaus (NHMP, v).  The flow chart below, in Figure 6, illustrates the links between the 
members of the DPC, the Staff of POEM, and the Staff of the Bureau of Planning; it also 
summarizes the responsibilities, in terms of the NHMP, of the respective DPC members 
and Staff. 
 
The DPC provides advice and direction to the Director of POEM and the Director of the 
Bureau of Planning. The Director of POEM, the Director of the Bureau of Planning, and 
POEM Staff possess the main responsibilities of review, coordination, and promotion of 
the NHMP, to ensure the NHMP is implemented and maintained.  POEM is responsible 
for contacting the DPC members and organizing the annual plan review meeting.  The 
DPC members are responsible for the annual review and update of the NHMP.  POEM 
will continue to identify ways for the public to provide input in implementation of and 
the updating of the NHMP.  Public comments on the NHMP will be solicited through 
presentations to community organizations. The current version of the NHMP includes 
changes that were made between the date of approval on December 9, 2004 and the date 
of final publication in August 2005.  Minor changes were made between the date of 
approval and the date of publication, based on comments from the City Commissioners 
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and updates from the NHMP subcommittees.  For convenient public access, the NHMP is 
posted on the POEM website (www.portlandonline.com/oem). As of January 22, 2006, 
no comments have been received from the public to POEM about the NHMP (Reuter, 
personal communication).  
 

 
 
Implementation of the NHMP is critical. The continued use of detailed hazard 
information collected during preparation of the NHMP, along with the knowledge of the 
NHMP collaborators, is important.  Many people are invested in the NHMP and the 
citizens of Portland are clearly the benefactors of the work that has been done to date. 
People who live, work, and visit Portland benefit because the City has identified the 
hazards, and is better prepared for hazard impacts, including a disaster.  
 
As stated in the NHMP, the NHMP is non-regulatory.  The NHMP provides: 
 

1) a foundation for the coordination and collaboration among agencies and the 
public in the City of Portland;  

2) identification and prioritization of future mitigation activities, and; 
3) assistance in meeting federal planning requirements and qualifying for assistance 

programs (NHMP, 1-2). 
 
Is having a non-regulatory plan enough for a realistic and functional risk management 
framework? Will the action items be implemented?  The NHMP must be reviewed every 
five years, in accordance with DMA.  With regulatory obligations such as this, especially 
ones related to receiving funds from the Federal government, in addition to the emphasis 

Figure 6 
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placed upon the prevention and preparedness action items, the reality is that the NHMP 
will be implemented. 
 
With risk management, a community must look at the scientific data (frequency and 
magnitude of events), where the events occur, and the dramatic impacts (loss of life and 
property) of disasters. Globally, the total number of disasters increased from 368 in 1992 
to 712 in 2001- an increase of 93% in one decade (Mapping, 2). With those disasters, the 
number of affected people increased from 78,292,000 people in 1992 to 170,478,000 in 
2001 (Mapping, 2).  Portland’s 2001 risk assessment provided revealing information 
about the variety and severity of hazards Portland and the State of Oregon face.  The 
State of Oregon received 12 of the 1,037 “major disaster declarations” in the U.S. 
between 1972 and 2000 (NHMP, 3-3).  Oregon ranks 22nd out of the 50 U.S. states and 
numerous territories in the number of disaster declarations (NHMP, 3-3). Specific 
statistics related to each identified hazard and how it affects Portland are included below. 
 
The City received funds from the Hazard Mitigation Grant Program and the Flood 
Mitigation Assistance Program – both are FEMA grant programs – to develop the NHMP 
(NHMP, i).  In addition, the City of Portland provided money from the City’s general 
fund for the NHMP (NHMP, i). 
 
The City of Portland will implement the NHMP through existing programs and 
procedures.  The City has numerous requirements to meet the State of Oregon Statewide 
Planning Goals and legislative requirements.  The City has a comprehensive land use 
plan, capital improvement plans, City codes, non-regulatory projects, and non-regulatory 
programs.  The NHMP includes recommended actions that correspond to the City’s 
existing programs.  The programs will provide opportunities for implementation of the 
NHMP.  The City has increased the emphasis of risk management in recent years by 
creating the Portland Office of Emergency Management, and by focusing on increased 
public awareness of prevention and preparedness with citizens. 
 
State of Oregon 
 
The State of Oregon’s Statewide Planning Goals were established by the 1973 Oregon 
legislature. Oregon’s 19 Statewide Planning Goals identify the state’s land use policies 
on transportation, ocean resources, and agriculture land as well as urbanization and other 
subjects.  Compliance with the Statewide Planning Goals is mandatory in accordance 
with the Oregon Administrative Rules in Chapter 660, Division 15.  The goals include 
guidelines and regulations.  Guidelines are not mandatory; guidelines provide suggestions 
on how to apply the goals on a local level.  Regulations are the implementation 
provisions of the planning goals.  The responsibilities of the Oregon Land Conservation 
and Development Commission (LCDC) and the Department of Conservation and 
Development (DLCD) include adopting land use goals, assuring local plan compliance 
with state goals, coordinating state and local planning, and managing the coastal 
program.  The seven members of the LCDC direct the work of the DLCD 
(www.ldc.state.or.us/lcdc).   
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The Statewide Planning Goals are achieved through the implementation of the goals as 
land use regulations at the local level.  Cities and counties in Oregon are required by state 
law to have land use planning regulations that include zoning designations, land division 
ordinances, and a comprehensive plan.  These are the tools of land use planning; they 
provide the parameters for deciding what uses and structures that may be allowed on any 
given piece of land in a jurisdiction.  The LCDC reviews comprehensive plans for all 
jurisdictions in Oregon and acknowledges them for compliance with the Statewide 
Planning Goals.  Coordination between agencies, at all levels of government, is an 
important part of implementing the Statewide Planning Goals.  
 
Goal 7 of the Statewide Planning Goals is “Areas Subject to Natural Hazards.”  In 
essence, the goal states that development is not to be located or planned for areas that are 
in known areas of natural hazards without establishing relevant and appropriate 
standards.  In accordance with Goal 7, “Local governments shall adopt comprehensive 
plans (inventories, policies, and implementing measures) to reduce risk to people and 
property from natural hazards.”  As defined by the State of Oregon, “Natural hazards for 
the purposes of this goal are floods (coastal and riverine), landslides, earthquakes and 
related hazards, tsunamis, coastal erosion, and wildfires.  Local governments may 
identify and plan for other natural hazards” (www.lcd.state.or.us/goalhtml/goals.html).  
Goal 7 requires local agencies – that is cities, counties, and special districts – to inventory 
hazard areas.   
 
Identification and inventory of hazard areas is a key element to reduce the impacts of 
hazards to life and property.  By avoiding or reducing development in hazard areas, 
impacts to life and property can be avoided or reduced.  Once hazard areas are mapped, 
consequences or impacts of hazards can be evaluated and risk can be assessed.  Actions 
for risk management can be implemented through land use planning.  Land use planning 
is an integral part of risk management.  In Oregon, risk management and land use 
planning regulations have been in effect over 30 years.  Federal hazard planning and risk 
management regulations have existed for over 30 years.  The first Federal hazard 
planning regulations were put into law with the Robert T. Stafford Disaster Relief and 
Emergency Assistance Act in 1974 (http://www.fema.gov/library.stafact.shtm #1).  The 
Disaster Management Act (DMA 2000) updated this law. 
 
DMA 2000 focuses on making communities disaster resilient communities as described 
below.  Recall that the City of Portland’s NHMP Goal 4 is “Establish a disaster resilient 
economy.” Goal 4 was purposely established to link the City’s NHMP to the State of 
Oregon Natural Hazard Mitigation Plan.  The State of Oregon has had disaster mitigation 
plans since the mid-1990’s.  The most recent State of Oregon NHMP includes the ideas 
of the Partners for Disaster Resistance and Resilience program. As explained below, the 
program is not a regulatory program; it is not required by the Federal government.  The 
program is voluntary and established through partnerships and a desire to mitigate 
disaster. With the State of Oregon leading the way, in both a regulatory and motivational 
way, the local jurisdictions can follow. The primary responsibility of risk reduction is 
with the local jurisdiction. While the City of Portland is not an officially sanctioned 
Disaster Resilient City, as defined by the Partners for Disaster Resistance and Resilience 
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program (no cities in Oregon are), there is a definite intention by the City of Portland to 
link the State of Oregon and City of Portland NHMP’s. (LeDuc, personal 
communication).   
 
The City of Portland’s NHMP planning process was designed to “1) result in a plan that 
is DMA 2000 compliant; 2) coordinate this plan with the State’s Natural Hazard 
Mitigation Plan and Partners for Disaster Resistance and Resilience: Oregon Showcase 
State Initiative; and 3) build a network within the City government and organizations that 
can play an active role in plan implementation” (NHMP, 1-4).  
 
The identified natural hazards in Oregon include: tsunamis, volcanic hazards, winter 
storms, wind storms, landslide and debris flows, floods, fire (specifically at the urban/ 
wildland interface), El Nino/La Nina, earthquakes, dust storms, drought, and coastal 
erosion (http://www.oregonshowcase.org/).   
 
On December 12, 2000, Governor Kitzhaber issued an Executive Order designating 
Oregon as a “Showcase State for Natural Disaster Risk Reduction.”  The Partners for 
Disaster Resistance and Resilience (PDRR): Oregon Showcase State” program is 
modeled after a program in Rhode Island that occurred in 1998.  That program was 
initiated by the insurance industry to “reduce deaths, injuries, property damage, economic 
loss, and human suffering caused by natural disasters.”  The focus of this partnership of 
government and the private sector is to have a comprehensive, cost-effective partnership 
where partners can bring together human and financial resources to prepare for and 
minimize disaster in Oregon (http://www.oregonshowcase.org/).  
 
The partnership includes the Governor’s Interagency Hazard Mitigation Team (GIHMT), 
the Insurance Information Service of Oregon and Idaho, and the Oregon Natural Hazards 
Workshop (ONHW) at the University of Oregon.  ONHW is the lead organization: 
ONHW serves as the coordinator, facilitator, and implementing organization for the 
program (http://www.oregonshowcase.org/). 
 
The ONHW has several responsibilities, including: 
 

“Coordinate the Partners for Disaster Resistance: Oregon Showcase State 
Program and develop an Oregon Natural Hazards Internet Resource web page to 
effectively use technology to share information and resources, both applied and 
educational, that will assist communities, organizations, and citizens in reducing 
property and infrastructure damage and deaths from natural hazards in Oregon;” 
(www.darkwing.uoregon.edu/onhw/text/about/tabout.html).  

  
The ONHW provided technical assistance with the natural hazard mitigation plans in 
several Oregon communities, in addition to the City of Portland.  Specific projects by 
ONHW include: the State Natural Hazard Assessment for the State Hazard Mitigation 
Plan, Oregon; Planning for Natural Hazards: Oregon Technical Resource Guide; and the 
Oregon, Local Natural Hazard Mitigation Plans: An Evaluation Process 
(www.darkwing.uoregon.edu/onhw/text/about/tabout.html).   



CERG paper  24 of 52 

 
Activities of the Partners for Disaster Resistance: Oregon Showcase State Program will 
be implemented through the Partners for Disaster Resistance Five Year Strategic Plan.  
The vision of this Strategic Plan is illustrated through the goals and actions that support 
the 14 Showcase State program model elements listed below.  One goal of the program is 
to develop strategies to provide Oregon with a more effective and holistic approach to 
natural hazard management.  Instead of examining portions of disaster planning – most 
commonly the reactive, recovery portion – the program considers all the components of 
natural hazard management.  There are three basic questions to consider in developing a 
strategic plan: 1) Where are we now?, 2) Where are we going?, and 3) How are we going 
to get there?.  The strategic plan uses the baseline of activities that currently exist in 
Oregon, including the preparedness and risk reduction activities, and uses the perceived 
level of risk (http://www.oregonshowcase.org/). 
 
There are 14 elements for the Showcase State model:  
 

1) Formal commitment and strategic plan: Obtain Governor-level executive order to 
formalize partnership. Create 5-year with 1-year action plans. 

2) Statewide hazard and risk assessment: Identify hazards and what’s at risk 
statewide to help prioritize disaster-resistant actions. 

3) Business recovery alliances: Develop partnerships with businesses for coordinated 
mitigation, preparedness, response, and recovery.  

4) Enforceable building code: Adopt and enforce a statewide model code that 
incorporates hazard-resistant design. 

5) Land use plans: Address relevant hazards in state-level land use decisions. 
Encourage adoption of local plans that incorporates hazards and mitigation 
strategies. 

6) Response and recovery plans: Maintain a state emergency response plan.  
Develop a state post-disaster recovery plan coordinated with local post-disaster 
plans. 

7) Rating and regulatory systems: Improve compliance and participation in natural 
hazard-related rating and regulatory systems (e.g. National Flood Insurance 
Program, Community Rating System, Fire Suppression Rating, Building Code 
Effectiveness Grading Schedule, etc). 

8) Lifeline protection: Incorporate disaster protection measures into public and 
private lifeline utilities, infrastructure, and critical facilities. 

9) Community level disaster assistance: Encourage the development of disaster 
resistant communities within the state and coordinate at local and regional levels. 

10) Public awareness and outreach: Develop programs to increase the public’s 
awareness of natural hazards and how to reduce or prevent damage. 

11) School curricula: Incorporate natural hazard awareness and reduction programs 
into grade school and higher education curricula. 

12) Protection of child care centers: Support the Institute for Business & Home Safety 
and its partners in the nonstructural retrofit of nonprofit childcare centers. 
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13) Professional training: Conduct mitigation training for building design and 
construction professionals and others to incorporate disaster resistance into policy 
and practice. 

14) Incentives and disincentives: Identify existing incentives and disincentives for 
hazard loss reduction action.  Develop and enact appropriate incentives or 
adjustments (http://www.oregonshowcase.org/). 

 
Federal Regulations 

The Disaster Relief Act of 1974 or the Robert T. Stafford Disaster Relief and Emergency 
Assistance Act is also known as Public Law 93-288. It was approved on May 22, 1974 
(www.fema.gov/library/stafact.shtm#1). The Disaster Relief Act stated, “It is the intent of 
the Congress, by this Act, to provide an orderly and continuing means of assistance by 
the Federal Government to State and local governments in carrying out their 
responsibilities to alleviate the suffering and damage which result from such disasters” 
(www.fema.gov/library/stafact.shtm#1).  The Disaster Relief Act was the first piece 
Federal legislation for disaster relief, and it included the definitions of emergency and 
major disaster.  

"Emergency means any occasion or instance for which, in the determination of the 
President, Federal assistance is needed to supplement State and local efforts and 
capabilities to save lives and to protect property and public health and safety, or to lessen 
or avert the threat of a catastrophe in any part of the United States. 

Major disaster means any natural catastrophe (including any hurricane, tornado, storm, 
high water, wind driven water, tidal wave, tsunami, earthquake, volcanic eruption, 
landslide, mudslide, snowstorm, or drought), or, regardless of cause, any fire, flood, or 
explosion, in any part of the United States, which in the determination of the President 
causes damage of sufficient severity and magnitude to warrant major disaster assistance 
under this Act to supplement the efforts and available resources of States, local 
governments, and disaster relief organizations in alleviating the damage, loss, hardship, 
or suffering caused thereby” (114 Stat. 5122). 

The Disaster Management Act of 2000 (DMA) is also known as Public Law 106-390 and 
was approved on October 30, 2000 (DMA, 114 Stat. 1552).  The 106th Congress of the 
United States passed the DMA “to amend the Robert T. Stafford Disaster Relief and 
Emergency Assistance Act to authorize a program for pre-disaster mitigation, to 
streamline the administration of disaster relief, to control the Federal costs of disaster 
assistance, and for other purposes” (DMA, 114 Stat. 1552).   
 
There are three sections of the DMA: Title I – Pre-disaster Hazard Mitigation, Title II – 
Streamlining and Cost Reduction, and Title III – Miscellaneous.  The purpose of the 
DMA is to establish a disaster hazard mitigation program.  The focus is twofold: 1) “to 
reduce the loss of life and property, human suffering, economic disruption, and disaster 
assistance costs resulting from natural disasters” and 2) “to provide a source of pre-
disaster hazard mitigation funding that will assist States and local governments (including 
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Indian tribes) in implementing effective hazard mitigation measures that are now 
designed to ensure the continued functionality of critical services and facilities after a 
natural disaster” (DMA, 114 Stat. 1553). 
 
The reasons provided by the 106th Congress for changing the existing law include: 
 

1) “Natural disasters, including earthquakes, tsunamis, tornadoes, hurricanes, 
flooding, and wildfires, pose great danger to human life and to property 
throughout the United States,” 

 
2) “Great emphasis needs to be placed on a) identifying and assessing the risks to 

States and local governments (including Indian tribes) from natural disasters b) 
implementing adequate measures to reduce losses from natural disasters c) 
ensuring that the critical services and facilities of communities will continue to 
function after a natural disaster,” 

 
3) “Expenditures for post disaster assistance are increasing without commensurate 

reductions in the likelihood of future losses from natural disasters,” 
 

4) “In the expenditure of Federal funds under the Robert T. Stafford Disaster Relief 
and Emergency Assistance Act (42 U.S.C. 5121 et seq.), high priority should be 
given to mitigation of hazards at the local level,” 

 
5) “With a unified effort of economic incentives, awareness and education, technical 

assistance, and demonstrated Federal support, States and local governments 
(including Indian tribes) will be able to a) form effective community-based 
partnerships for hazard mitigation purposes b) implement effective hazard 
mitigation measures that reduce the potential damage from natural disasters c) 
ensure continued functionality of critical services d) leverage additional non-
Federal resources in meeting natural disaster resistance goals e) make 
commitments to long-term hazard mitigation efforts to be applied to new and 
existing structures” (DMA, 114 Stat. 1553).   

 
The DMA 2000 required all jurisdictions to submit a mitigation plan to the Federal 
government by November 2004 (Lagomarsino) to be considered in compliance with 
DMA.  DMA requires local plans to be updated every five years.  As stated in DMA, “As 
a condition of receipt of an increased Federal share for hazard mitigation measures under 
subsection (e), a state, local, or tribal government shall develop and submit for approval 
to the President a mitigation plan that outlines processes for identifying natural hazards, 
risks, and vulnerabilities of the area under the jurisdiction of the government” (DMA, 
114 Stat. 1558). 
 
The submitted mitigation plans must demonstrate that the proposed mitigation measures 
are based on a sound planning process that accounts for the risk to the individual and 
their capabilities. DMA requires risk to be assessed qualitatively (e.g. high, medium, low) 
and, if possible, quantitatively (NHMP, Appendix C, xi).  If a local jurisdiction does not 
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comply with DMA 2000, then the jurisdiction is not eligible for post disaster relief funds 
from the Hazard Mitigation Grant Program and the Flood Mitigation Assistance program 
when the area is declared a Federal Disaster Area. With compliance with DMA 2000, the 
jurisdiction is eligible for funds from the Pre-Disaster Mitigation Grant Program, the 
Hazard Mitigation Grant Program, and the Flood Mitigation Assistance program. 
(NHMP, 1-3).  The DMA requirement for qualitative and quantitative risk assessment 
relates to the CERG risk management framework, particularly the identification of 
vulnerability. 
 
The DMA 2000 established a Pre-Disaster Mitigation Program.  The Pre-Disaster 
Mitigation Program allows the President “to establish a program to provide technical and 
financial assistance to states and local governments to assist in the implementation of pre-
disaster hazard mitigation measures that are cost-effective and are designed to reduce 
injuries, loss of life, and damage and destruction of property, including damage to critical 
services and facilities under the jurisdiction of the states or local governments” (DMA, 
114 Stat. 1554).  DMA established new requirements for the existing post-disaster 
Hazard Mitigation Grant Program (NHMP, 1-3).  Section 322 of DMA specifically 
provides that funds from the Hazard Mitigation Grant Program can be used for planning 
activities, and it increases the amount of funds available from the Hazard Mitigation 
Grant Program (NHMP, 1-3).  Section 322 requires that the risk assessment, done as part 
of a community’s hazard mitigation plan, must include hazard identification, profiling 
hazard events, vulnerability assessment/ inventorying assets, risk analysis/estimating 
potential losses, and assessing vulnerability/ analyzing development trends (NHMP, 3-1 
and 3-2).  A community must have an approved NHMP to be eligible for funds from the 
Hazard Mitigation Grant Program.  Again, the requirements of DMA relate to the CERG 
risk management framework components. 
 
City, State, and Federal regulations all have the goal to reduce negative impacts on life 
and property by identifying the hazard, identifying the vulnerability, performing a risk 
assessment, and doing risk management.  As mentioned previously, definitions for terms 
used are important.  Definitions are important for examining the regulations within a 
specific country, as we have done, but are particularly important for examining the 
regulations and situations on an international level.  To have the CERG risk management 
framework be readily applicable to a situation in any nation, the terms like hazard, 
vulnerability, risk, prevention, and preparedness, must be similarly defined in 
Switzerland, Algeria, Sri Lanka, the U.S, and all nations.  
 
Of note for risk management purposes is the definition for critical services in the U.S. 
under the DMA.  Critical services include water (includes water provided by an irrigation 
organization or facility), power, sewer, wastewater treatment, communications, and 
emergency medical care (DMA, 114 Stat. 1562).  Transportation is not included in the 
DMA definition of critical services.  This is a notable exception!  Without transportation  
- roads, bridges, boats, trains, airplanes, cars and so forth - it may be difficult to evacuate 
people from the impacted areas, and to bring aid to people within the impacted areas.  
How do you easily get water or emergency medical care to people without 
transportation?  In the CERG risk management framework, described in detail above, 
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transportation is a critical facility.  In the City of Portland’s NHMP, transportation is a 
critical facility (NHMP, 2-12).   
 
For the City’s risk assessment, critical facilities include hospitals, schools, fire stations, 
police stations, hazardous materials sites, transportation systems, high-potential loss 
facilities, and lifeline utility systems (NHMP, 2-12).  Critical infrastructures include “the 
public services that have a direct impact to the quality of life;” and these include public 
water supplies, sewer treatment facilities, transportation facilities (railways, bridges, 
airports, heliports, tunnels, harbors, canals, and so forth (NHMP, 2-12).  Lifelines are 
utility systems like potable water, electric power, communication systems, and 
transportation facilities (NHMP, 2-12). High-potential loss facilities are facilities that 
would have a high loss associated with them; for example, dams, military installations, 
and nuclear power plants (NHMP, 2-12).    
 
It is generally accepted that no critical facilities like hospitals or communications 
facilities should be constructed in hazard areas.  However, in many situations, the 
existing facilities such as hospitals and communications existed prior to the hazard being 
identified.  It is too expensive to relocate existing facilities in many situations. As much 
as practicably possible in these situations, new facilities should be located outside of the 
hazard areas.  Existing facilities should have back-up or alternative facilities in other 
locations, preferably outside of the hazard areas.  The back-up facilities should provide 
the same services of the main critical facilities.   
 
A monitoring and maintenance system for these critical facilities should be established.  
Monitoring and maintenance systems include an evaluation of the condition of all the 
critical facilities, perhaps on a yearly basis. When the facilities are monitored, normal 
maintenance can be accomplished more readily, early detection of problems can occur, 
and problems can be repaired when they are discovered.  Unfortunately, there are many 
reasons why neither monitoring nor maintenance occurs, or where monitoring does not 
necessarily mean that maintenance will occur. Typically, political will is a major 
determinant of the success of monitoring and maintenance of critical systems.  In the 
U.S., this is especially true when municipalities with tight budgets are faced with more 
“immediate” pressures such as funding education, roads, and so forth. As we have 
learned in the case of Hurricane Katrina, the monitoring of the condition of the levees in 
the New Orleans did not lead to the accomplishment of appropriate levee repair.  In the 
tsunami in the Indian Ocean in December 2004, not all of the affected countries had 
tsunami monitoring systems and systems to share information.  As a result, warnings that 
a tsunami was forthcoming were not passed along to the affected people.  
 
When a disaster occurs, the tendency is for a quick re-establishment of buildings and 
activities that occurred in the area before the disaster occurred.  It is easy to understand 
why people want to return to what they know, what they know is normal and more 
comfortable.  It is important to consider the post-disaster situation before re-establishing 
the buildings and activities.  It may be prudent to not rehabilitate an area in the exact 
location.  Regulations can help provide options that make decisions easier.  For example, 
allowing the use of Federal money to relocate buildings and activities in different areas.   
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The idea of not repairing, restoring, restructuring, or replacing a failed public facility 
because of an area being too unstable or unsafe such that it is unfeasible to do the 
repairing, restoring, restructuring, or replacing, is not a new one. DMA 2000 specifically 
identifies that 90% of the money the Federal government would provide for the repairing, 
restoring, restructuring, and replacing, could be received.  In the U.S. in 1993, the floods 
in the Midwest were so devastating that several towns were relocated.  FEMA would not 
grant money to rebuild in the same location.  FEMA made a bold policy decision. 
 
One aspect of prevention and preparedness, or risk management, is rehabilitation (see 
previously included definition of preparedness).  This rehabilitation, which, in theory, 
will be made easier by taking appropriate mitigation efforts, includes response and 
recovery.  Response and recovery was not covered in detail by the CERG risk 
management framework, nor is it covered in detail by the City’s NHMP.  One source of 
information that I consulted describes that emergency management people classify 
emergency management in four phases: mitigation, preparedness, response, and recovery 
(Lagomarsino).  Definitions of mitigation and preparedness have already been included in 
this paper.  Response is defined as, “includes actions taken to provide emergency 
assistance, save lives, minimize property damage, and speed recovery immediately 
following a disaster” and recovery is defined as, “includes actions taken to return to a 
normal or improved operating condition following a disaster” (Lagomarsino).  These 
definitions relate to vulnerability, capacity, and disaster resilience.  
 
One recent report published in the U.S. discusses a national strategy for disaster 
reduction.  In June 2005 the report, “Grand Challenges for Disaster Reduction,” was 
published by the National Science and Technology Council, Committee on Environment 
and Natural Resources, the Subcommittee on Disaster Reduction (SDR).  SDR is an 
element of the President’s National Science and Technology Council (NSTC) (Grand 
Challenges, intro letter).  Representing a collaboration of 20 Federal agencies with 
disaster reduction missions, SDR facilitates the national strategies to effectively use 
science and technology to reduce disasters (Grand Challenges, intro letter).  
 
Science is important. To integrate science and the social, environmental, and political 
parameters, is the crux of risk management.  Science is often the basis for land use 
policy, yet policy develops the science that is pursued.  The fusion of science and policy 
is inherently complex.  The Federal government and the State of Oregon often mandate 
the implementation of regulations at the local level. Change must occur in the societal 
perception of risk and in the perception of risk by policy-makers. People must be willing 
to adapt to advances of science and technology, and be open to understanding the social, 
environmental, economic, and political parameters of a given community. 
 
We must understand both science and society (e.g. policy-makers, researchers, citizens) 
with risk management.  Within a risk management framework we must be able to 
communicate to citizens, policy-makers, researchers and so forth.  To write and speak 
well is essential.  All the science and all the policies will not connect unless we connect 
them, and to make the connections and build the relationships, we must communicate 
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effectively.  We must understand society.  For example, we see patterns of disasters like 
the tsunami in the Indian Ocean in December 2004 and Hurricane Katrina in August 
2005.  In these disasters, not enough people were warned in a timely manner, and of 
those that were warned, many people remained in the hazard area.  Sometimes people 
believe they have nothing to lose by remaining in the area they know, they don’t believe 
there is a hazard, they have no where to go, they have no method of transportation to go 
to a safe place, or they have no money to pay for transportation or lodging in another 
location.  This is an area of much research, how people react and respond in these 
situations.  I will leave this topic for those research papers to be written, with a comment 
to say that I think exploration of the topic is critical. We must acknowledge here that the 
framework of society is inseparable from our analysis of hazard, vulnerability, risk 
assessment, and risk management.  There are societal constraints; we must recognize 
them, acknowledge them, and formulate action related to them with respect to the 
uniqueness of each community.  We apply the CERG risk management framework with 
the local area in mind. To apply the framework locally, we must understand the local area 
in terms of the political, social, economic, and environmental constraints. 
 
Land use planning is an avenue for communities to determine what is important to the 
members of the community. Land use planning is the interaction of multiple disciplines 
working to protect, create, and establish livable environments in urban and rural 
communities. (Sears, 1 - 2). In the context of natural hazards, it is important that a 
community: identify what hazards exist; identify the nature and extent of the hazards; 
assess the risk to the community; and finally, establish parameters about what is 
acceptable development in the hazard areas.  Considerations include the data that are 
available, the frequency with which a hazard event occurs, and the acceptable risk.  Each 
community will choose how to use data; judgment on how to apply the data will vary in 
each community.  Technically sound information must be available because accuracy in 
identifying the hazard is critical to the decision-making process when determining 
acceptable risk.  Risk management is often implemented through land use planning, as I 
discussed earlier.  Therefore, land use planning is a necessary part of the decision-making 
process; it can reduce loss or damage to people and property by avoiding and reducing 
development in hazard areas.  
 
This discussion focuses on benefits of reducing impacts to life and property in terms of a 
legal risk management framework with City, State, and Federal regulations.  There is 
always, in legal frameworks, the threat of litigation.  “Failure to recognize a hazard in the 
contemporary legal atmosphere of the United States probably constitutes negligence and 
the risk of legal proceedings.  Once the hazards have been recognized, the first step in the 
process is to evaluate each hazard and the associated risk.  Hazard evaluation involves the 
quantification of the probability of occurrence of the event at an intensity which exceeds 
the damage threshold (exceedance probability) within a specified exposure time (design 
life).  Evaluation of the risk includes an inventory of the population, property, and 
business functions that may be injured, damaged, or disrupted should a hazard event of 
specified intensity occur.  Once both the hazard and the risk has been evaluated, the level 
of allowable or acceptable risk must be established.  This step is a critical public policy or 
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private financial decision that influences the entire hazard management program” (Sears, 
3). 
 
Land use planning is a means to implement or apply information.  Having the best and 
most accurate information is desirable. How do you use this information?  How do you 
assess and quantify data into an objective format?  You make judgments to use, discard, 
shape information into the objective format.  With communities determining what is 
acceptable risk, there is also judgment involved.  Mapping, for example, involves a 
quantification of data in a visual method.  There is a quantification of susceptibility that is 
inherent in mapping – you draw lines around certain areas to identify levels of hazard or 
vulnerability for example - and susceptibility is a part of risk.  Not all the parties involved 
may accept that judgment made by others such as the researchers, citizens, or policy-
makers.  Therefore, some level of compromise and trade-off may be used to achieve the 
implementation of scientific data.  The involved parties will invoke their risk attitude.  As 
discussed previously, the attitudes and behaviors of people are influenced by mental 
processes, intrinsic motivations, perceptions, memory, and other things.  Science and 
policy involve judgment, and they are fused in application through land use planning. 
Return now to the Federal “Grand Challenges of Disaster Reduction” document.  The 
members of SDR were challenged to develop a ten-year strategy for disaster reduction 
through science and technology.  To accomplish a comprehensive approach, the members 
of SDR collaborated with scientists and engineers around the world.  The result was an 
identification of “grand challenges” for disaster reduction.  These six grand challenges 
are described, along with a framework to prioritize Federal investments in science and 
technology to achieve disaster reduction (Grand Challenges, letter).   
 
Facts and figures related to the cost of disasters in the United States are startling high.  
Natural and technological disasters, estimated to cost $1 billion dollars per week, take the 
form of lives lost, along with public and private properties destroyed. In 2004, for 
example, there were more than 60 disasters in the United States including floods, 
hurricanes, wildfires, tornadoes, and earthquakes (Grand Challenges, letter).  
 
The challenge, as has been repeatedly stated, is to reduce lives lost, and to reduce the loss 
of public and private properties.  To do so, the U.S. government has focused efforts on 
community level action so that communities reduce the cycle of destruction and recovery 
by becoming more disaster resilient.  Disaster resilience is defined as “the capacity of a 
system, community, or society potentially exposed to hazards to adapt, by resisting or 
changing, in order to reach and maintain an acceptable level of functioning and structure.  
This is determined by the degree to which the social system is capable of organizing itself 
to increase its capacity for learning from past disasters for better future protection and to 
improve risk reduction measures” (Grand Challenges, Appendix B).  In summary, each 
community must know its capacity to prepare, mitigate, respond, and recover. Disaster 
resilient communities, then, will reduce the potentially severe impacts from technological 
and natural disasters.  The Subcommittee on Disaster Reduction has identified key 
characteristics of disaster resilient communities:  
 

• Relevant hazards are recognized and understood; 
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• Communities at risk know when a hazard event is imminent; 
• Individuals at risk are safe from hazards in their homes and places of work; 
• Disaster resilient communities experience minimum disruption to life and 

economy after a hazard event has passed (Grand Challenges, 1).  
 
On a related note, the State of Oregon has also focused on making disaster resilient 
communities. The “Partners for Disaster Resistance and Resilience: Oregon Showcase 
State” program encompasses the four key characteristics of disaster resilient communities 
identified by the SDR; the program was described earlier.  First, the six Grand Challenges 
identified by SDR are listed and described in the following paragraphs.  Within each 
Grand Challenge, there are challenges, key research requirements, and major technology 
investments.  To continue the discussion of the CERG risk management framework as it 
relates to the risk management framework of the City of Portland, each Grand Challenge 
includes comments about the CERG risk management framework.  For this discussion, 
the term U.S. is universal to include people at the local, State, and Federal level. 
 
Grand Challenge #1: Provide Hazard and Disaster Information Where and When it is 
Needed.  Developing tools for emergency managers, fire responders, scientists, citizens, 
and policy-makers is critical to our ability to plan for and to respond to natural and 
technological disasters.  The ability to identify and anticipate hazards, to have real time 
data, and to interpret the data, is essential to the aforementioned people (Grand 
Challenges, 6).  
 
To accomplish Grand Challenge #1, there are two challenges identified by SDR as key: 
1) improve data collection to increase understanding of the ways in which hazards 
evolve, and 2) create standards for sharing, storing, and analyzing data.  To improve data 
collection the U.S. will use sensors and other tools to obtain information; real-time data 
will provide essential information for prompt responses.  The U.S. must create standards 
for sharing and storing information so that information can be rapidly transferred to 
people such as researchers and emergency managers (Grand Challenges, 6).   
 
Key research requirements include, for example, developing a protocol for a searchable, 
all-hazards, internet accessible data system.  Major technology investments include, for 
example, incorporating geographical location data into systems that provide real-time, 
high quality, integrated social and environmental information for emergency response 
(Grand Challenges, 6).  This Grand Challenge collects and disseminates information 
quickly through the use of highly developed computer technology. In terms of the CERG 
risk management framework, this Grand Challenge is most related to the first component, 
to identify the hazard (including the hazard phenomena). 
 
Grand Challenge #2: Understand the Natural Processes that Produce Hazards.  
Improving forecasting and prediction about natural hazards is of obvious importance.  
Scientists must continue to research what hazards affect an area, the natural processes 
that produce the hazards, when they occur, when they affect us, and how they affect us 
(Grand Challenges, 7).  
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Prediction of hazards is a widely desired use of information that has been gathered for a 
hazard.  A forecast is a specific type of prediction.  Some hazards have more information 
available that can be quantified and qualified.  An abundance of detailed information is 
useful. Yet forecasting maybe unrealistic.  Forecasting, that is speculating, for example, 
when a debris flow will occur at the level of estimating a specific date and time it will 
occur, is an unrealistic expectation.  It is too complicated to fully know when the factors 
will coalesce into a hazard.  Diagnostic tools such as maps lend themselves to limited 
attempts at prediction of events.  The prediction of a debris flow, for example, involves 
no time certain; the debris flow will occur based on numerous factors and the factors give 
information regarding its likelihood.  The likelihood is a function of many factors.  As 
described by the CERG risk management framework, specifically within the 
identification of vulnerability, the qualification and quantification of data is important.  
We did not study forecasting hazard events. 
 
The Grand Challenge document identifies one challenge for the Grand Challenge #2.  
That challenge is to improve models and visualization techniques.  The improved models 
and visualization techniques will make data more usable for such areas of study as 
geology, meteorology, resource management, and social sciences.  Hazards are dynamic 
and the data must be dynamic and accessible (Grand Challenges, 7). 
 
Key research requirements to achieve improvements described above include improving 
data collection and observations of hazard-related processes, and creating and 
accelerating improvements of models of physical, chemical, and biological processes.  
These models enable a greater understanding of the interrelationship of hazards.  The 
major technology investments needed include expanding and improving the network that 
provides access to computational and simulation resources for analysis and predication 
(Grand Challenges, 7).  The CERG risk management framework component most related 
to this Grand Challenge is the first component, to identify the hazard.  Like Grand 
Challenge #1, Grand Challenge #2, uses highly developed computer technology for the 
collection and distribution of information about hazards. 
 
Grand Challenge #3: Develop Hazard Mitigation Strategies and Technologies.  If the 
U.S. wishes to reduce damage from natural and technological disasters, the U.S. must 
have mitigation strategies that can be understood and can be implemented.  The U.S. 
must use the collected scientific data in a manner that reduces damage.  Strategies for 
hazard mitigation include land use planning regulations that recognize the location and 
risks of natural disasters. Implementing building regulations that require disaster resilient 
materials to be used is another strategy.  Locating structures in appropriate places and 
constructing structures to withstand hazards is also a disaster reduction method (Grand 
Challenges, 8).  This relates to the CERG components of the identification of 
vulnerability, the risk assessment, and the risk management. 
 
There are three challenges for Grand Challenge #3: 1) create resilient structures and 
infrastructure systems using advanced building technologies; 2) support structural 
advances with effective non-structural mitigation; and 3) quantify the monetary benefits 
of disaster mitigation using economic modeling.  For the first challenge, the resilient 



CERG paper  34 of 52 

infrastructure systems will use materials that can withstand the impacts of hazards.  For 
the second challenge, the advances in structural materials must be accompanied by 
appropriate non-structural measures such as land use planning regulations.  The 
regulations should use geological, climatological, and other information as much as 
possible.  For the third challenge, modeling should be done to show that investing at both 
local and national levels in disaster mitigation policies prior to investing in mitigation 
projects can provide substantial savings (Grand Challenges, 8).   
 
The Multihazard Mitigation Council (MMC) of the National Institute of Building 
Sciences released to FEMA the study “Natural Hazard Mitigation Saves: An Independent 
Study to Assess the Future Savings from Mitigation Activities” in December 2005 
(Natural Hazards Observer, 1).  Congress mandated the independent, three-year study.  
The study examined 10 years of FEMA mitigation grants (1993-2003); it consisted of 
statistical analysis and community analysis.  Across all the grants, regions, and hazards 
studied, the MMC found that for each dollar spent on mitigation, society saves $4 in 
avoided future losses (Natural Hazards Observer, 1).  The results of the study also 
revealed that FEMA mitigation grants play a significant role in the mitigation activities in 
the communities, and often lead to additional loss activities.  Based on the eight 
communities studied, “Most interviewees believed that the grants permitted their 
communities to attain mitigation goals that might not otherwise have been reached and 
that the mitigation benefits of the activities funded by the grants went beyond what could 
actually be measured quantitatively (e.g. increased community awareness, esprit de corps, 
and peace of mind)” (Natural Hazards Observer, 3).   
 
The MMC made three recommendations based on the study.  

• The first is that the nation will “be vulnerable to natural hazards; therefore, it is 
only prudent to invest in mitigation.  Mitigation is sufficiently cost- effective to 
warrant Federal funding on an on-going basis both before disasters and during 
post-disaster recovery.”  

• The second is that “mitigation is most effective when carried out on a 
comprehensive, community-wide, and long-term basis.”   

• Third, “continuing analysis of the effectiveness of mitigation activities is essential 
for building disaster resistant communities. The need to integrate social science 
research into traditional hazard mitigation is strongly encouraged” (Natural 
Hazards Observer, 3). 

 
The key research requirements for Grand Challenge #3, for example, will encourage 
investment in developing, modeling, and monitoring impacts of cost-effective and 
beneficial mitigation technologies.  No major technology investment was identified 
(Grand Challenges, 8). Grand Challenge #3 is most related to the CERG risk 
management framework component of risk management, also known as prevention and 
preparation. 
 
Grand Challenge #4: Recognize and Reduce Vulnerability of Interdependent Critical 
Infrastructure.  The U.S. must protect our critical infrastructure systems, our lifelines in 
our communities.  To be fully prepared, the U.S. must identify what these systems are 
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and where they are located in our communities.  Such systems include communications, 
financial, gas, electric, sewage, transportation, emergency medical care, and water.  
Without these “lifelines”, our communities suffer greatly.  Protecting them is critical 
(Grand Challenges, 9).  As was noted earlier, the definition of critical services under 
DMA 2000 does not include transportation.  However, without roads, bridges, airports, 
pack animals (e.g. horses, camels), automobiles, planes, trains, and boats, it will be 
difficult to evacuate people from impacted areas and difficult to provide aid to the 
impacted areas as needed.  Both the CERG and the City of Portland risk management 
frameworks include transportation as critical facilities. 
 
Two challenges are noted for Grand Challenge #4: 1) develop science and technology to 
prevent cascading failures in public infrastructure systems and 2) enhance the ability to 
protect public health before and after a hazard event.  To achieve the first challenge, the 
tools and models must be developed to understand the interrelationship of infrastructure 
that is required to protect public infrastructure.  If the infrastructure remains in place, the 
continuity of services occurs and this also prevents a cascading serious of failures.  Risk 
assessment tools are also needed to determine the impacts to infrastructure. For the 
second challenge, there must be an increased understanding of hazard events and their 
impact on health (Grand Challenges, 9).   
 
The key research requirements include, for example, developing innovative assessment 
tools for emergency response procedures.  Major technology investment should include 
the identification and deployment of cost-effective technologies that ensure the 
survivability of critical utilities and other infrastructures (Grand Challenges, 9). Grand 
Challenge #4 is most related to the CERG risk management framework component, to 
identify the vulnerability.  Once the vulnerability is identified, then the risk assessment, 
another CERG risk management framework component, can occur.   
 
Grand Challenge #5: Assess Disaster Resilience Using Standard Methods. The Federal 
government is working with local governments, universities, and private organizations to 
establish standards to assess disaster resilience.  Communities can use the standards to 
measure and re-evaluate how they are progressing in their efforts to become more 
disaster resilient.  It will help communities keep clear and present goals, and the paths to 
achieve the goals, in the effort to become more disaster resilient.  Changes can be made 
as needed for the communities (Grand Challenges, 10). 
 
There are three challenges for Grand Challenge #5: 1) support intelligent community 
planning and investment strategies and protect natural resources with comprehensive risk 
assessments; 2) assess the resilience of the natural and human environment; and 3) learn 
from each hazard event.  For the first challenge, the risk assessments should be made and 
used in collaboration with land use and investment information to make wise decisions 
that protect the community and the natural environment.  For second challenge, the 
assessments must include examination of the natural and technological hazards.  For the 
third challenge, the hazard events should be analyzed and the results made public to 
support hazard research and mitigation plans (Grand Challenges, 10).  
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The key research requirements include, for example, establishing methods and standards 
for the evaluation of resilience to hazards.  The evaluation should include the economic, 
ecological, and technological consequences of disasters.  The major technological 
investments include, for example, developing comprehensive pre-event recovery plans 
(Grand Challenges, 10).  The CERG risk management framework component most 
related to Grand Challenge #5 is risk assessment. 
 
Grand Challenge #6: Promote Risk-Wise Behavior.  Hazard information must be 
conveyed to the community in a manner that creates trust and understanding.  The 
community must then respond to that hazard information.  Without that communication 
connection, the community will not respond fully to the hazards.  The U.S. must 
understand human behavior, cultural norms, economy, and other elements that work 
together to form our reactions to information people receive (Grand Challenges, 11).  
Social science skills are essential to understand the social, environmental, political, and 
economic conditions of a community.   
 
For Grand Challenge #6 there are three challenges: 1) raise public awareness of local 
hazards; 2) warn people with consistent, accessible, and actionable messages and a 
national all-hazards emergency communication systems; and 3) develop policies that 
promote risk-wise behavior and are based in social science research.  For the first 
challenge, reliable and integrated data must be available.  For the second challenge, 
comprehensive emergency communication systems are needed to warn people and to 
specify actions to be taken in the event of a hazard.  For the third challenge, research is 
needed to better understand why people might expose themselves to hazards and what 
would motivate people to avoid hazards or take mitigating actions before and during a 
disaster (Grand Challenges, 11). 
 
Key research requirements include, for example, developing an enhanced understanding 
of effective techniques for educating the public and gaining community support for 
preparedness and disaster prevention activities.  For major technology investments, for 
example, it is important to assemble and coordinate an integrated emergency 
communication systems among response organizations at the local, state, and Federal 
levels (Grand Challenges, 11).  
 
Grand Challenge #6 relates to the earlier discussion about communicating about science 
and policy in risk management.  This Grand Challenge most closely relates to the CERG 
risk management framework component of risk management, or prevention and 
preparedness.  
 
In the United States, the categories of disasters, as used in the Grand Challenges 
document, include: severe weather, volcanoes, wildland fire, technological, drought, 
earthquakes, floods, public health/environmental disaster. The Grand Challenges 
document provides a list of “Research Requirements and Technology Investments by 
Hazard” for each of the six Grand Challenges. What follows is a brief description of the 
categories of disasters in the United States.  Where relevant, some comments regarding 
disasters in the City of Portland are provided.  
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Wildland Fire: Tens of millions of wildland acres burn in the wilderness and thousands of 
wildland fires occur at the wildland/urban interface – where the urban and rural areas 
meet. The fire season of 2000 included the largest areas of wildfire that burned in the 
United States since the 1960s.  From 1999 to 2002, the average area burned by wildfires 
was 6.1 million acres (24,685.82 km sq.) with an estimated cost of $1.1 billion for 
wildland fire suppression (Grand Challenges, 4). 
 
Wildfires are most common in the eastern and southern portions of the State of Oregon 
(NHMP, WF-2).  However, the City of Portland is at risk from wildfires (NHMP, WF-2).  
In the wildland-urban interface, where the urban areas meet with the rural areas, homes 
and other structures are frequently constructed within the densely forested landscape. The 
City of Portland covers 87,040 acres which includes 14,500 acres of natural areas 
(NHMP, WF-3). The natural areas are identified as areas with a high fire risk by the 
Portland Fire and Rescue Wildfire Risk-Mapping Program because both residential and 
commercial development can be found surrounding these natural areas (NHMP, WF-3). 
 
According to the NHMP, certain conditions must exist for wildland interface fires to 
occur.  This makes wildland fire different than most natural hazards because the hazard is 
not designated by geography alone (NHMP, WF-5). The Wildland Hazard Assessment 
for the City of Portland found that 27,100 households are at risk for wildland fire.  Of 
these households, 7,500 of the people are over the age of 65 and 8,700 people have an 
income of less than $20,000 a year (NHMP, WF-9). 
 
Volcanoes: There are nearly 70 active or potentially active volcanoes.  Thousands of 
acres of land have been impacted, with substantial economic and societal disruption, from 
volcanic eruptions in Hawaii, Oregon, Washington, California, and Alaska in the 20th 
century (Grand Challenges, 4).   
 
Technological hazards: Release of hazardous substances like chemicals, toxic substances, 
gasoline, oil, nuclear material, radiological material, flammable material, explosive 
material (gas, liquid, solids), that affect human health and safety, the environment, and 
the local economy (Grand Challenges, 4).   
 
Severe weather: Severe weather, including severe storms (for example, snow, ice, rain), 
tornadoes, hurricanes, and heat waves, has become a major source of challenging 
situations, particularly with the change in population demographics.  Examples of 
extreme severe weather events include the 534 tornadoes that occurred in May 2003 (the 
previous record was 399 in 1992) and the heat wave in Chicago that killed 739 people in 
1995 (Grand Challenges, 4). 
 
In the Portland area, severe storms include rain, snow, ice, freezing rain, cold 
temperatures, and high winds.  High winds and freezing rain can affect power lines by 
potentially interrupting service.  Disruption of service can severely impact the public 
utilities, telecommunications, and transportation routes (NHMP, SW-2).  
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Drought: Affecting more people than any other natural hazard, drought is a widespread 
problem in the United States.  The annual estimated losses due to drought range from $6 
to $8 billion. Increasing population in dry areas of the country, growing urbanization of 
the country, and changes in water and land use, have provided a greater magnitude in 
complexity of interaction with drought (Grand Challenges, 3). 
 
Earthquakes: In the United States, 75 million persons in 39 states face significant risk 
from earthquakes.  On average, seven earthquakes per year have a magnitude of 6 or 
greater, while thousands of smaller earthquakes happen each year (Grand Challenges, 3). 
 
Oregon is ranked as the third highest state in the nation in terms of potential damage from 
earthquakes. Previously, Oregon as not considered an area of high seismicity. Buildings 
and infrastructure were not constructed to withstand the now anticipated earthquake 
magnitudes. However, recent studies have concluded that Oregon has a history of seismic 
events.  In addition, the Cascadia Subduction Zone, which runs through Oregon, is 
capable of producing a 9.0 magnitude earthquake. Within Portland, geologists have found 
evidence that the Portland Hills Fault is still able to generate earthquakes. Geologists 
suspect there are other faults within the Portland city limits. Estimates of damage within 
the city limits show approximately $59 billion in commercial and residential assets are at 
risk (NHMP, EQ-2).  Approximately 39% of the respondents to a survey done in 1999 by 
the Oregon Department of Geology and Mineral Industries think that an earthquake will 
occur in Oregon in the next 10 years (NHMP, EQ-11). The survey reveals a perception of 
risk that should be used as part of the risk management activities in the State of Oregon. 
 
The NHMP makes the distinction that chronic hazards “occur with some regularity and 
may be predicted through historic evidence and scientific methods.” Chronic hazards are 
different from catastrophic hazards, “Catastrophic hazards do not occur with the 
frequency of chronic hazards, but can have devastating impacts of life, property, and the 
environment.” Earthquakes are classified as a catastrophic hazard while floods, 
landslides, extreme weather, and wildfire are classified as chronic hazards (NHMP, 1-9).  
 
Floods: The most frequent disaster in the United States is floods.  In fact, one in three 
Federal disaster declarations are related to flooding.  Approximately $2 billion a year in 
property damages occurs each year.  The increase in population in flood prone areas, in 
conjunction with an increase in heavy rainfall in the last fifty years, has increased the 
economic losses related to floods (Grand Challenges, 3).  
 
Portland is located at the confluence of the Columbia River and the Willamette River.  
These major rivers have many tributaries. Rivers provide many benefits, but they have 
also provided many flood related challenges.  Portland has a long history of flooding and 
losses due to floods. The floods of 1964 and 1996 are legendary.  The floods of 1964 
totaled over $157 million dollars of damage and 20 lives lost (NHMP, FL-2). Over $220 
million dollars from several Federal relief programs was given to Oregon for the three 
flood and landslide disasters that occurred in 1996 and 1997 (NHMP, Appendix C, 4). 
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The Grand Challenges document does not list landslides as a hazard; however, landslides 
are an identified hazard in the City of Portland.  Nationally, landslides cause 25-50 deaths 
each year, and cost approximately $1-2 billion a year in damages.  In the City of 
Portland, landslides do not always damage private property but they often damage 
transportation routes, fuel and energy conduits, and communication facilities (NHMP, 
LS-2).  Landslides in the Portland area can be slow moving and rapidly moving 
landslides.  Rapidly moving landslides prevent a greater risk than slow moving 
landslides. Slow moving landslides often cause property damage but are unlikely to result 
in serious human injuries. In Oregon, a rapidly moving landslide killed five people in 
1996 (NHMP, LS-2).  This event was the impetus for the creation, by the Oregon 
governor, of a landslide task force and also resulted in changes in state laws.  
 
Public health and environmental disasters: These disasters may be a primary result of a 
previously existing hazard such as the release of hazardous materials or from natural 
events (Grand Challenges, 3).   
 
Conclusions  
 
“Indeed, land use planning, hazard mitigation, and sustainable communities are concepts 
with a shared vision in which people and property are kept out of the way of hazards, the 
mitigative qualities of the natural environment are maintained, and development is 
resilient in the face of natural forces” (Mileti, 7). 
 
The title of this paper asks, is the City of Portland’s Natural Hazard Mitigation Plan 
idealistic or realistic?  Additional questions raised include, does the NHMP fit within the 
CERG risk management framework?  Will the City be adequately prepared with the 
NHMP or should additional steps be taken?    
 
Both the CERG risk management framework and the City’s NHMP goals are focused on 
reducing risk and having sustainable communities.  The NHMP fits within the CERG risk 
management framework. Both frameworks use the essential four components of 1) 
identifying the hazard; 2) identifying the vulnerability; 3) performing a risk assessment 
and identifying the management of the hazard; and 4) identifying how to prevent and 
prepare for disasters. The City of Portland, in the NHMP, specifically identified the local 
hazards and identified a level of severity for each.  Existing, mapped, hazard information 
was used and the need for additional mapped information was identified.  The hazards 
were identified in terms of vulnerability, and a risk assessment was prepared.  Prevention 
and preparedness actions were identified. The City made a matrix of action items during 
preparation of the NHMP; it will be used to implement the risk management framework.   
 
Of note when comparing the CERG and City of Portland risk management frameworks is 
that both include transportation as critical facilities and both have very little focus on 
rehabilitation and recovery.  The CERG risk management framework is voluntary and 
has a goal of being applicable to any global situation.  The City’s NHMP is a voluntary 
plan, although it was created as required to meet a Federal regulation (DMA 2000).   
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With the preparation of and implementation of the NHMP, the City’s existing risk 
management framework changed.  The preparation of the NHMP forced the City to focus 
on what work had been done already in the risk management framework.  The creation of 
the Portland Office of Emergency Management and the preparation of the NHMP bring a 
new level of attention to the City’s ability to be prepared for natural disasters.  The 
NHMP established a monitoring and maintenance system – the City has a responsibility 
to monitor what elements of the NHMP are implemented.  There is a committee working 
with POEM and other bureaus to implement the NHMP, as previously described.  There 
is a Federal mandate to review the NHMP every five years.  These monitoring 
requirements, review requirements, and committee oversight are all tools to require 
implementation of a risk management framework. 
 
The City’s acceptable risk level is moderate on a scale of low, moderate, and high levels 
of acceptable risk.  The City has, as described, many local, state, and Federal 
requirements to meet regarding risk management.  The City’s political will has increased 
over the last several years with a focus on recognition of the natural hazards that affect 
the citizens and a focus to prepare its citizens.  The City’s will is constantly tested 
because development and growth pressures on the City are quite strong. This is one of the 
main difficulties in fully implementing the risk management framework and the NHMP. 
 
The ideal is a goal and a vision. The reality is the fact.  The NHMP is a plan with vision 
that is rooted in reality.  Extensive research was done to prepare the NHMP.  As with 
most plans, the key component is people.  Without people dedicated to implementing the 
NHMP and without support for the implementation of the NHMP (both monetarily and 
politically) the NHMP will be just another plan. There is an increasing awareness of 
disasters.  There is an increasing realization that disasters can and will happen anywhere.  
Having rules in place is functional only when they are implemented.  Communication and 
collaboration are critical to the success of prevention, mitigation and recovery. With this 
focus on risk management by the City, I believe there is a social and political momentum 
in Portland that will be maintained and provide a forum to implement the NHMP.   
 
One of the keys is to implementing the NHMP is land use planning; this concept works, 
as noted above, effectively in conjunction in ideal and in reality with the concepts of 
mitigation and sustainable communities. The social, political, economic, and 
environmental aspects of a society are included.  There is a great basis of land use 
planning Portland, an emphasis on sustainable communities, and a new focus on 
mitigation.  Therefore, there is a strong foundation established for the success of the 
NHMP, and I believe the NHMP will be successful as a realistic plan.  
 
In times of economic challenges, which every jurisdiction in the U.S. and the world face, 
it is difficult to make choices.  These choices may potentially mean giving up time and 
money now, but they are risk management choices that make a community more disaster 
resistant and they are choices that will make our global community a safer place.   
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Appendix A: City of Portland Natural Hazard Mitigat ion Plan Action Items – 
Organized by Hazard 
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