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Abstract 
 

An increase in urban density resulting from an increasing and shifting population, 
‘climate change,’ and other factors, are all working together to increase the scale and 
scope of the inevitable natural disasters. Further, with the advent of terrorism on United 
States soil, and the predictions by our leadership of the inevitability of more terrorist 
attacks, increasing emphasis needs to be rapidly placed on disaster mitigation. Within the 
proceedings of this timely conference may be found papers on the current state of the 
discipline, with specific mitigation recommendations relating to natural disasters such as 
floods, landslides, hurricanes, earthquakes, and others, as well as terrorist attacks. 
Additionally, several concepts for advancing the field of mitigation, such as Godchaulk’s 
concept of the ‘resilient city,’ and Armstrong’s National Vulnerability Index (NVI), are 
also discussed. 

 
By undertaking this Urban Hazards Forum, we agree conceptually with Col and 

Chu, who concluded from their analysis of the Quinlong County, China experience, that 
“Disasters can be mitigated if sufficient knowledge, information, and experience are 
embedded in public administration institutions, scientific and education organizations, 
and citizen communities.” Choi, based upon his experience in Korea, divides emergency 
management into four phases: mitigation, preparedness, response, and recovery. Urban 
search and rescue (SAR) is considered the main aspect of response. Internationally, 
disasters now average 75,250 deaths per year. Most lives are saved in the first 24 hours. 
For this to happen, experienced, well-equipped and coordinated teams are needed.  

 
Other aspects for advancing the field of disaster mitigation, and mitigating against 

disasters of even catastrophic magnitudes, include the importance of active research, 
intensive education beginning in the public school level, and preparedness activities.  
Along these lines, Armstrong calls for the importance of inculcating the basic tenets of 
hazard mitigation within our culture. Without this, those who influence the built 
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environment will continue practices that increase our risk to death, injury, and property 
damage. As a further step in motivating the political leadership to act, Armstrong 
recommends a National Vulnerability Index (NVI) that “…would employ a universal 
approach to assessing and ranking structures regarding their vulnerability.” Similarly, 
Zimmerman in reporting on the 9/11 disaster effects on public services, attached great 
importance to the interconnectivity of these services. Thus, the need for redundancy and 
flexibility in these services is also clear. As a result, a new view based upon changing 
public expectations is emerging on how we design and measure the performance of those 
services.  

 
Jacob distinguishes between the statistically moderate recurrence risks of 

earthquakes and coastal storms, and the related effects, verses the extreme risk exposure 
of the New York City Metropolitan region to these moderate events. The high risk is due 
to “The concentration of built, economic, institutional, and cultural assets in the…” 
region. Thus when taking the large “assets” into the risk equation, the mitigation needs 
become quite important. Tanatala and Deodatis examine the potential damage of essential 
facilities within Manhattan from earthquakes. It is hoped that the loss estimation 
computed in this study will provide an impetus for both the private and public sector to 
undertake the mitigation efforts needed to reduce potential damage and results. 

 
Coch has researched historical hurricanes and their effects, and suggests that we 

are overdue for a major hurricane in the New York area. The last major hurricane to hit 
the Northeast was in 1938. Previous storms of similar intensity hit the northeast in 1831 
and 1893. Given the dramatic increase in the density of coastal development in this 
region, damage can be expected to be extremely severe and costly. To mitigate against 
the severe effects of storm surge that is expected to reach as high as 16 ft, seawalls, 
bulkheads, and buildup of natural dunes have been undertaken.  Another severe effect of 
hurricanes is from wind damage. Here, mitigation is in the form of using appropriate 
building shapes, and construction, and various protective measures during the hurricanes 
such as minimizing the availability of wind-blown loose debris and their impact. 
Similarly, we also need to mitigate against the more frequent, lower level flooding that 
occur from Nor’easter storms. Although only reaching a peak water of 8.5 feet (about 
half of the hurricane flooding peak), and although only of short duration, these storms 
have had serious adverse impacts, especially with respect to flooding of subways and 
PATH trains, and decreased access to emergency facilities. For mitigation of flooding 
from hurricanes and Nor’easters, Bowman, Flood, Hill, and Wilson have proposed 
barriers at the Narrows, the Eastern mouth of the East River, and possibly at the mouth of 
the Arthur Kill. 

 
Griffis describes the vast infrastructure of the Port of New York and New Jersey, 

encompassing many activities, which is now vulnerable to terrorism. Yet, many agencies 
without any central control have jurisdiction over its numerous activities. Infrastructure 
monitoring for security management was discussed by a panel headed by Juran, Director 
of the Urban Utilities Center at Polytechnic University. With respect to mitigation, city 
governments presently face the critical need for innovative technologies and intelligent 
monitoring systems to upgrade their institutional capacity for security management and 
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hazard emergency response. Within this context, public and private utility agencies have 
developed SCADA systems for the water distribution performance management and 
quality control. 

 
With respect to terrorist threats, Haut pointed out that there is now a new kind of 

global political threat for us, as our country, and much of the world, is now being held 
hostage by the new terrorism, especially noticeable since the events of 9/11. “Mitigation” 
here takes the form of combating terrorism by clearly identifying the enemy and 
reciprocating, and by undertaking protective measures. The latter need to be carefully 
balanced to achieve its’ desired goals without impinging on our rights and freedoms. 

 
The economic costs from the terrorists attacks calculated by Marlin to be in the 

range of $80 - 100 billion, extended nationally and internationally far beyond New York. 
(It is interesting to note that these costs are many, many multiples of the costs to the 
terrorists who carried out this attack.) Data also clearly show that since 9/11, NYC lags 
economically far behind the national economy (e. g., job gain), which is a reversal of the 
situation prior to 9/11. Economic mitigation takes the form of increased employee 
security measures, victim compensation, development of corporate and government 
redundancy, and improved risk management decision-making. As often happens after 
major disasters, economic recovery is hastened through investments in recovery, 
increased economic development, and disaster-inspired technologies. Concerning urban 
natural hazards and disasters, Vogel’s models indicate economic impacts in the short run 
appear directly related to the forecast warning time. However, even weather forecasts of 
potential disasters that do not occur also result in calculable costs such as cancelled 
flights, cancelled restaurant and hotel reservations, etc. Financial effects are also related 
to the behavior of residents and decision makers, and modification of this behavior can 
certainly help in mitigating the weather effects. 

 
In an interesting series of six university case studies, inspired by the experiences 

of Pace University located adjacent to “ground zero,” Morreale (Vice President of Pace 
University) tells us what it is like to go through the direct impact of natural disasters and 
a terrorist attack.  It is clear that Universities, despite the abundance of intellectual 
capital, also suffer from many of the same faults as other institutions, including lack of 
adequate preparations, prior discussions and decision-making, inadequate building 
structural design for hazards, and lack of redundant communication systems.  From these 
collective experiences, it is recommended that a multi-hazard emergency response plan 
be prepared, a crises response team designated, annual reviews of emergency procedures 
such as evacuation plans be conducted, an ongoing effort to collect appropriate 
information from other’s experiences and from the literature, and appropriate equipment 
such as redundant communication systems and command posts be designated and 
prepared.  These lessons, although from a university, would serve us all well as we 
prepare for, and mitigate against, the inevitable disaster. 

 
Col and Chu presented an example where the adverse effects of the plethora of 

administrative agencies can be overcome, and mitigation properly undertaken. Because of 
the successful early warning experience of Qinglong County, the United Nations 
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established a Global Programme for the “Integration of Public Administration and the 
Science of Disasters.” Clearly, a better “connect” is needed between the two in the U.S.  
This Forum is meant to be a step forward in this direction. 

 
 

Introduction 
The Urban Hazards meeting was held over two and one-half days (January 22-24, 

2002) at John Jay College of Criminal Justice of the City University of New York. The 
Mitigation sessions were held concurrent with the other two main sessions, Natural 
Disasters, and Man-Made Disasters. There was one mitigation keynote address and a total 
of four mitigation sessions with 20 speakers devoted entirely to Mitigation. In the 
Mitigation Track, the four sessions were: Mitigation: Theory and Practice, Engineering 
and Infrastructure, Man-Made Disasters in the Built Environment, and Business and 
Economic Effects. This paper represents an overview and synthesis of these oral 
presentations and the formal papers contributed by the presenters. 

 
As Charles Jennings, the Conference Convener, has stated, “Emergency 

management as a regulation has grown in recent years, and has been embraced by both 
government and the private sector as a means for improving the response to natural and 
man made disasters.  Additionally, the specter of terrorism and weapons of mass 
destruction pose grave threats to urban areas.  This increased awareness has not kept 
pace with research and analysis of emergency management from an urban perspective.   
FEMA Region II has sponsored this conference to stimulate an exchange of ideas, best 
practices, and identify research and policy needs in the special area of dealing with and 
mitigating the consequences of natural and man-made hazards in urban environments. 
The conference has developed proceedings and summary papers identifying key areas for 
further research, and best practices for sharing with others across a wide range of 
disciplines and functions in the public, private, and non-profit sectors.” 

 
 

Mitigation Defined and a Vision for the Future 
Two of the meeting keynoters, Ellis Stanley and David Gods chalk, both raised 

the question, “What is mitigation?”  Stanley referred to mitigation as  “…reduction of 
vulnerability.” Godschalk, in his submitted written paper, defined mitigation as: “Hazard 
mitigation is action taken to reduce or eliminate long-term risk to people and property 
from hazards and their effects.  It is the cornerstone of approach of the Federal 
Emergency Management Agency (FEMA) to reducing the nation’s vulnerability to 
disasters.” 

 
Godschalk, pointing to the extensive and recurring losses from natural hazards, 

has proposed a strategy of “resilient cities,” in order to break this cycle and reduce the 
extent of urban hazard mitigation.  Simply put, resilient cities would be “…capable of 
withstanding severe shock without either immediate chaos or permanent deformation or 
rupture.” Such a city would involve a sustainable network of both physical systems and 
communities designed in a flexible manner so as to survive natural hazards. Thus, each 
community needs to design the best approach for resiliency, involving both physical and 



      GOLDSMITH - MITIGATION OF URBAN HAZARDS       10/7/2002        5/14 

social aspects, rather than follow traditional mitigation dogma. Godschalk discusses 
various preferred characteristics, all of which would contribute to improved mitigation 
best practices. 

 
Catastrophic Events and Mitigation 

This session began with an international view. It was clear that many counties are 
ahead of us in developing sound and well thought out mitigation polices and plans. 
Ubertini reviews the characteristics of ‘civil protection’ in Europe. Most significantly, it 
is clear from Ubertini that civil protection is a priority in Europe. Although each of the 15 
countries of the EC have their own policies and plans, a coordinating office in Brussels 
enhances the cooperation, and assistance when needed. Regularly scheduled meetings of 
this group of civil protection experts also helps to aid in the development of mitigation 
best practices. Examples are presented of the role of the Italian GNDC Civil Protection 
Organization of Italy, an organization that promotes interdisciplinary research, education, 
hazard consultancy, co-ordinates responses and the promotion of connections and 
interchange with other countries. Great emphasis is placed on research, and on education 
of the public. For example, this has resulted in more than 1,800 papers on the hazards of 
flooding and landslides which are prominent in Italy.  As a result, the forecasting and 
prevention of high-risk hydrologic and landslide events has been enhanced.  

 
In an excellent example of the usefulness of research and subsequent education, 

Guzzetti discusses the value of studying the historical record of landslides and flooding, 
and the development of a sophisticated information system. In the “AVI” project, a 
database was developed of 23,606 landslide events occurring at 15,956 sites, and 25,078 
inundation events at 13,494 sites, in the 20th Century in Italy.  This information is widely 
distributed. In addition to a web site, CD, and a two-volume compendium, one of the 
most valuable outputs from the extensive effort of collecting all these data is a detailed 
map. Such information is invaluable in conducting research on these hazards, providing 
historical information, and assessing future risk. For example, every one of the 105 
Italian provinces has undergone recursive flood and landslide events at the same 
locations. This detailed information provides valuable input to those in Civil Protection 
charged with mitigating future events. 

 
A different kind of mitigation model, a model for disaster interaction on a global 

scale is the Global Disaster Interaction Network (GDIN), composed of collaborative 
associations of experts from NGO’s, governments, International Organizations, industry 
and academia. Annual meetings are held (e.g., in June 2002 in Rome, Italy) and 
information exchange is further promoted through GDIN’s web site. GDIN’s emphasis is 
on providing information, especially when this information is rapidly needed 
immediately following a disaster. 

 
Jacob distinguishes between the statistically relatively ‘moderate’ risks of 

earthquakes and coastal storms, and the related effects, verses the extreme risk exposure 
of the New York City Metropolitan region to these moderate events. The high risk is due 
to “The concentration of built, economic, institutional, and cultural assets in the…” 
region. Thus when taking the large “assets” into the risk equation, the mitigation needs 
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become quite important. For example, recent flood and storm surge events, though 
relatively low in height, have had significant impacts on the New York Region 
infrastructure, mainly in transportation. A heuristic method for predicting the cost of 
severe, infrequent events is presented, and may form a basis for assessing the level of 
needed mitigation measures, and their costs. 

 
Tanatala and Deodatis exhaustively examine the potential damage of essential 

facilities within Manhattan from earthquakes. Essential facilities must remain in 
operation after an earthquake event in order to provide required services; e.g., hospitals, 
police and fire facilities, and thus affect the rate of “mitigation” following the disaster. 
Manhattan is considered a “moderate” earthquake zone, and thus, the possibility of 
earthquakes should be taken into account. Employed in this study is a software tool called 
“Hazards US,” developed under the lead of FEMA. For building vulnerability assessment 
using this software, the most important parameters are building size and height. Although 
earthquakes are uncontrollable, their losses can be clearly reduced (i.e., mitigated) by 
appropriate building practices, mainly structural and fire resistant procedures. In this 
regard, a variety of scenarios were employed in these studies in order to better understand 
the resulting economic and social losses. It is hoped that the loss estimations computed in 
this study will provide an impetus for both the private and public sector to undertake the 
mitigation efforts needed to reduce potential damage. 

 
For much of the East and South coasts of the United States, a major concern is 

hurricanes. However, as Coch has pointed out, people in the New York Metropolitan 
Region, and other areas, do not consider hurricanes to be a major hazard. This appears to 
be related in part to not having the advantage of detailed long-term records of hurricanes 
hitting the U.S. (e.g.,  the widely disseminated detailed flood data for Italy presented by 
Guzzetti). Coch has researched historical hurricanes and their effects, and suggests that 
we are overdue for a major hurricane in the New York area. The last major hurricane to 
hit the Northeast was in 1938. Previous storms of similar intensity hit the northeast in 
1831 and 1893. Given the dramatic increase in the density of coastal development in this 
region, damage can be expected to be extremely severe and costly. To mitigate against 
the severe effect of storm surge, seawalls, bulkheads, and buildup of natural dunes have 
been undertaken. However, in most cases, these measures are perceived as insufficient 
for storm surges equal to historical storm surges that have reached 16 ft or more above 
mean sea level. Another severe effect of hurricanes is from wind damage. Here, 
mitigation is in the form of using appropriate building shapes, and construction, and 
various protective measures during the hurricanes such as minimizing the availability of 
wind-blown loose debris and their impact. Another effect is from inland flooding, which 
can be ameliorated by prior construction of holding systems, construction of floodwalls, 
and protective measures for vulnerable facilities such as subways, sewage plants, etc. 
Clearly, because of the lack of severe hurricanes in recent memory, we need to improve 
our mitigation efforts against hurricanes.  

 
Similarly, we also need to mitigate against the more frequent, lower level flooding 

that occur from Nor’easter storms. Although only reaching a peak water of 8.5 feet (about 
half of the hurricane flooding peak), and although only of short duration, these storms 
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have had serious adverse impacts, especially with respect to flooding of subways and 
PATH trains, and decreased access to emergency facilities. Bowman, Flood, Hill, and 
Wilson have proposed and studied the feasibility of storm surge barriers to protect the 
Metropolitan region from storms. For mitigation of flooding from hurricanes and 
Nor’easters, barriers would be needed at the Narrows, the Eastern mouth of the East 
River, and possibly at the mouth of the Arthur Kill; something not very likely to happen. 

 
Col and Chu discussed in detail another hazard, the effects from the 1976, 

magnitude 7.8 Tang Shan China earthquake.  Yet, because of the marshaling of scientific 
information, vigilance and actions of the informed local public administrators of 
Quinglong County, 470,000 residents in that county were evacuated in time, and not one 
person in that county died from the earthquake. From their review of the events 
surrounding this earthquake, Col and Chu, state, “Disasters can be mitigated if sufficient 
knowledge, information, and experience are embedded in public administration 
institutions, scientific and education organizations, and citizen communities.” Other 
aspects include the importance of active research, aggressive education beginning in the 
public school level as undertaken by the Italians, and preparedness activities, for 
advancing the field of disaster mitigation and mitigating against even disasters of 
catastrophic magnitudes. For example, because of the successful early warning 
experience of Qinglong County, the United Nations established a Global Programme for 
the “Integration of Public Administration and the Science of Disasters.” 

 
Choi discussed various aspects of international efforts for disasters, emphasizing 

issues in urban search and rescue (SAR) undertaken in Korea. He divides emergency 
management into four phases: mitigation, preparedness, response, and recovery. Urban 
Search And Rescue (SAR) is considered the main aspect of response. Internationally, 
disasters now average 75,250 deaths per year. Most lives are saved in the first 24 hours. 
For this to happen, experienced, well-equipped and coordinated teams are needed. In 
order for this operation to be successful, much planning and practice is needed in 
mobilizing and managing the resources needed for this. An important component of the 
planning is hazard assessment. 

 
Armstrong uses the interesting analogy from the health field, of mitigating 

hazards through the application of  “immunization, exercise, and nutrition.” In calling for 
a reassessment of the steps needed for ‘Livable Communities, Armstrong largely echoes 
Godschaulk’s concept of the resilient cities. Although understood to be implicit within 
the concepts advanced by many of the speakers, Armstrong explicitly calls for the 
importance of inculcating the basic tenets of hazard mitigation within our culture. 
Without this, those who influence the built environment will continue practices that 
increase our risk to death, injury, and property damage. Urban hazard mitigation 
measures recommended by Armstrong that should be undertaken include hazard 
identification, vulnerability assessment, strategic planning, and implementation. Various 
examples of proactive approaches undertaken by urban governments to achieve these 
goals are presented. As a first step, especially in the new era of terrorism, Armstrong 
recommends to learn the risks and then to act upon them. As a further step in motivating 
the political leadership to act, Armstrong recommends a National Vulnerability Index 
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(NVI) that “…would employ a universal approach to assessing and ranking structures 
regarding their vulnerability.” 

 
Zimmerman reported on the combined preliminary findings from an NSF-

sponsored workshop analysis of the responses and recovery of urban public services from 
9/11. The public services include communication, transportation, water, electrical and 
changes in environmental quality. Great importance is attributed to the interconnectivity 
of these services; e.g., the role of water in adversely affecting the transportation system, 
telephone switching equipment, and the Internet transmissions. Thus, the need for 
redundancy and flexibility in these services is clear. As a result, a new view, based upon 
changing public expectations, is emerging on how we design and measure the 
performance of those services.  

 
 

Mitigation: Engineering and Infrastructure 
The Port of New York and New Jersey, the fourth largest in the U.S, provides a 

valuable transportation pathway for commerce. Griffis describes the vast infrastructure 
encompassing many activities, which is now vulnerable to terrorism. Yet, many agencies 
without any central control have jurisdiction over its activities involving: environment, 
immigration, shipping, law enforcement, etc. Griffis perceives the biggest threat in the 
Port to be the import of a nuclear weapon within the thousands of containers processed 
through the Port each year. 

 
Infrastructure monitoring for security management was discussed by a panel 

composed of Ilan Juran, Director of the Urban Utilities Center at Polytechnic University, 
Arthur Kressner, Director of Research and Development at ConEdison, Anne Kovalski, 
Director of Development at Electrical Power Research Institute (EPRI), and Michael 
Oristaglio, Chief Scientist of Witten Technologies, which is presently involved with 
Ground Penetration Radar (GPR) at the Ground Zero site.  With respect to mitigation, in 
their view city governments presently face the critical need for innovative technologies 
and intelligent monitoring systems to upgrade their institutional capacity for security 
management and hazard emergency response.  Within this context, public and private 
utility agencies have developed SCADA systems for the water distribution performance 
management and quality control. Discussed were the experiences, present strategic 
considerations, and accumulated experience of several European and North-American 
Public and Private Water Utilities in the development and application of intelligent 
monitoring systems for security management, performance improvement and hazard 
mitigation. 

 
 

Terrorism and Mitigation: Man-Made Disasters in the Built Environment 
Haut discussed the global political view in pointing out that there are now two 

kinds of terrorist hostage situations: direct and indirect. The former, involving kidnapping 
of an individual or small group, is not new. The latter is indeed new as much of the world 
is now being held hostage by the new terrorism, especially noticeable since the events of 
9/11. “Mitigation” here takes the form of combating terrorism by both clearly identifying 
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the enemy and reciprocating, and by undertaking protective measures. The latter need to 
be carefully balanced to achieve its’ desired goals without impinging on our rights and 
freedoms. 

 
Rittenhouse discusses in detail the appropriate protective measures for our cities. 

Here, mitigation takes the form of protective design, both in existing buildings and in 
future buildings. In reviewing and studying the recent terrorist attacks on structures, their 
vulnerability to such attacks is quite apparent. In response, solutions are urgently being 
sought, and installed in existing structures. Aspects include: internal explosion effects, 
reinforced concrete slab behavior, fire, glass, collateral building damage, etc. Mitigation 
also involves the design of building security systems, anticipating and designing against 
the delivery of the explosives through perimeter protection (e.g., vehicles/garages/ 
Parking).  Since windows and masonry walls are especially vulnerable, modeling is used 
to develop protective systems and to analyze measures to prevent building collapse, itself. 

 
 

Mitigation: Business, Organizational, and Economic Effects of Urban Disasters 
Disasters have a very high economic cost. Marlin discusses the unique economic 

impact from 9/11 and Vogel discusses these effects from natural phenomena. Marlin 
points out that the 9/11 WTC financial impacts, which he calculated to be in the range of 
$80 - 100 billion, extended nationally and internationally far beyond New York. (It is 
interesting to note that these costs are many, many multiples of the costs to the terrorists 
who carried out this attack.) For example, the costs to life insurance companies (~$6 
billion) are spread throughout the country. Other costs include other insurance costs ($65 
billion), and capital property costs ($30 billion). However, also of great importance is the 
loss to the economy. Data clearly show that since 9/11, NYC lags economically far 
behind the national economy (e.g., job gain), which is a reversal of the situation prior to 
9/11. In the fourth quarter of 2001, NYC had the largest job loss of the 20 largest U.S. 
Metropolitan areas. More difficult to assess is the loss in human capital, but which is a 
definite economic loss. Mitigation takes the form of increased employee security 
measures, victim compensation, development of corporate and government redundancy, 
and improved risk management decision-making. As often happens within a few years 
after major disasters, economic recovery is hastened through investments in recovery, 
increased economic development, and disaster-inspired technologies.  

 
Concerning natural hazards and disasters, Vogel models employment and income 

effects from weather related hazards, and from forecasts of weather related hazards. 
Economic impacts in the short run appear directly related to the forecast warning time. 
Short-term direct effects can also adversely impact the long-term effects. However, even 
weather forecasts of potential disasters that do not occur also result in calculable costs 
such as cancelled flights, cancelled restaurant and hotel reservations, etc. Financial 
effects are also related to the behavior of residents and decision makers, and modification 
of this behavior can certainly help in mitigating the weather effects. 

 
In an interesting series of six case studies inspired by the experiences of Pace 

University, located adjacent to “ground zero,” and with members of its staff safely 
escaping from the WTC, Morreale (Vice President of Pace University) tells us what it is 
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like to go through the direct impact of natural disasters and a terrorist attack at a 
University community.  It is clear that Universities, despite the abundance of intellectual 
capital, also suffer from many of the same faults as the rest of us, including lack of 
adequate preparations, prior discussions and decision-making, inadequate building 
structural design for hazards, and lack of redundant communication systems.  Also, the 
required crisis decision-making is not the usual type of decision-making on campuses 
which involves consensus governance.  Even when intense preparation efforts were 
undertaken and advanced warnings were available, the scale of the disasters could 
overwhelm the preparations. However, the leadership at the universities was up to the 
challenge. The responses were also aided by consultations with universities that had 
undergone prior disasters. Maximum responses occurred where universities had prepared 
a well thought out disaster plan including designating members of a crises team. 
However, not all disaster effects were anticipated. From these collective experiences, it is 
recommended that a multi-hazard emergency response plan be prepared, a crises response 
team designated, annual reviews of emergency procedures, such as evacuation plans, be 
conducted, an on going effort to collect appropriate information from others’ experiences 
and from the literature, and appropriate equipment such as redundant communication 
systems and command posts be designated and prepared. Post-disaster activities should 
include counseling.   These lessons, although from a university, would serve us all well as 
we prepare for, and mitigate against, the inevitable disaster. 

 
 

Concluding Summary 
In the session on the built environment, various hazards were presented and the 

anticipated consequences were calculated based upon previous experiences, as well as 
with the latest models. These consequences include loss of life, loss of structures, loss of 
jobs, and so on. One might then raise the question, if we know so much, why don’t we 
mitigate more aggressively? It appears that one answer is that we do very well at talking 
to each other, but not so well to the decision makers. Thus, we need to increase dialogues, 
such as through additional Forums like this one. 

 
What Should Mitigation Be? 

Some of the themes, which echoed through the talks, are: 
- That we have to think differently. 
- That this is a particular moment of opportunity when we have the attention of 

higher-level officials, and not just lower level officials with whom we mitigation 
experts have been used to dealing with. 
- Why does so little change in our approaches to mitigation after each major 

disaster? 
- How can we overcome this hurdle? 

 
Many of the presentations attempted to come to grips with these conceptual issues 

on what we need to do to advance the cause of mitigation. This was especially true with 
the international presentations. Not surprisingly, a key issue was communication over 
two time frames: First, failures in communication during and immediately following the 
disaster were cited (e.g., the events of 9/11 and other disaster experiences). Second, The 
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groups need to communicate with each other throughout the recovery process, and 
through the evaluation process. Additionally, this is a job for the long haul, as it involves 
data compatibility, computer compatibility, and so on. 

 
Other aspects that are important over the long view, according to the Italian 

experience (Ubertini)  are: education in the schools, education of the public, better 
understanding through science, and field exercises. Roeder proposed a similar list: 
scientific research, academic curricula, coordination at the central level, accurate 
simulations of events. Also important are Forums where results are shared between 
academics and the practitioners, such as this meeting. 

 
In terms of innovative concepts, Godschalk advanced the concept of “resiliency.”  

Armstrong addressed this subject as well, giving the Venice example, where in response 
to floods, the level of the walkways is temporarily raised, rather than having a structural 
approach. As was emphasized, the resiliency concept also involves social/community 
concepts. 

 
We absorbed a lot of valuable information from the experts and the practitioners, 

and learned a lot, at these sessions on Mitigation. However, by the time we reached the 
end of the session on the “Built Environment,” two days latter, we were no closer to 
refining the definition of mitigation. For example, could the WTC have been better 
designed? And how? We still do not know, and we are a long way from conclusions in 
our investigations. Never the less, we learned a lot about mitigation, and how to go about 
it, during the 20 talks over nearly three days. Most important, we started a dialogue, for 
the most part amongst experts who had not met prior to the meeting, which should 
continue long into the future. Thereby, providing a continuing Forum for ideas on Urban 
Hazards. 
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