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Abstract  

 
Three major disaster categories are: (1) intentional malevolence; (2) human errors and 

technological failures; (3) regional acts of nature (e.g., hurricanes and earthquakes). 

Regional disasters often trigger additional catastrophes such as supply chain 

interruptions, power outages, and building/dam destruction. Pandemics result from 

combinational causes. Among the worst repetitious disasters are 40,000 USA and 66,000 

European annual auto fatalities. We examine how P/OM models can time-structure the 

three types of situations: before they occur, during emergency periods, and after their 

occurrence. The main focus of this paper is on before scenarios. By avoiding catastrophes 

we can circumvent severe penalties otherwise incurred during and after the tragedies 

happen. This can justify making large investments to detect and prevent disasters. P/OM 

can provide pre-sights using QC, predictive maintenance methods, adaptive forecasting 

techniques, etc. Operations research models (OR) can play an important role in gaining 

managerial control of disaster situations. This paper notes that P/OM is responsible for 

security and safety for all nine categories (cells) of the disaster management matrix. 

Extended model development is considered and applications are made to collateral 

hospital healthcare mishaps, supply chain disruptions, hurricane mitigation, and methods 



for heading off terrorist actions.  Key words: malevolence, human errors, technological 

failures, acts of nature, QC, OR, predictive maintenance, security, safety 

 

Evolving P/OM Capabilities for Disaster Management (DM) 

 

Why is DM a P/OM Responsibility?  

The answer is that the doors to disaster are in the domain of operations management. 

Monitoring these portals is P/OM’s job. It is not an assignment for finance, marketing, 

human resources, or accounting. To exemplify this responsibility, supply chains, which 

are the circulatory system of international commerce, are vulnerable to acts of nature 

such as tornados, earthquakes, and hurricanes. They are vulnerable to terrorists whose 

goals are focused on blowing up things. There would be a different set of challenges if 

this passion for destruction was replaced with construction.  

 

Safety at the World Trade Center was no less an operation’s responsibility than heating 

and cooling the buildings, running its elevators, cleaning it, and providing other services. 

The same applies to operation’s responsibility at embassies (e.g., Tanzania and Kenya), 

and rail centers (e.g., Madrid and London). Seaports and airports are supply chain hubs 

that require much maintenance to keep them operational. Reservoirs and power plants are 

operations centers. Theme parks are tourist operations.  

 

DM is a P/OM responsibility because communities can be devastated by operational 

errors and technological failures. These can combine as happened in the Bhopal disaster 



and in the Chernobyl situation. Aircraft tragedies are usually explained after-the-fact 

which may avert nearly identical repeats but miss the point about new circumstances for 

operating aircraft safely. This last statement applies to NASA’s methodology after the 

Challenger disaster (1/28/86) and the Columbia disaster (2/1/03). Improvements do take 

place, albeit gradually. The incidence of aircraft fatalities in the U.S.A. has gotten better 

over time. Incident probabilities are now considerably less than six-sigma criteria require.  

 

Two main P/OM specialties are quality and maintenance. Quality capabilities are focused 

on defect reduction. Disasters are usually caused by a sequence of domino-like defects, 

any one of which if detected could correct the situation. Maintenance is another P/OM 

area of expertise. It is focused on keeping key systems running by anticipating process 

defects and removing such defects before they occur. Since part of this P/OM work is 

rooted in OR modeling, there is an implicit partnership that is referenced again in the 

final part of the paper. 

 

Three Classes of Disasters 

Disasters occur in three ways: first (1), by intentional malevolence; second (2), by human 

errors and technological failures; third (3), by acts of nature (e.g., hurricanes, 

earthquakes, and tsunamis). Regional disasters of the third type often trigger additional 

catastrophes such as long-term power outages, communication disruptions, buildings 

destroyed, and serious dam destruction. Examples of class 1 have been discussed above. 

A class 2 disaster that combined human error and technological failures was the crash of 

American Airlines flight 965 on 12/20/95 at Cali, Columbia. The autopilot was locked 



onto the wrong navigational beacon because the flight management computer had been 

changed. Procedures formerly used no longer took the plane to Cali but to Bogota which 

was more than 100 miles away and more than 90 degrees off course.  

 

Three Time-based Categories for Methods Applying to All Classes of Disasters 

This paper starts to examine how P/OM models can begin to structure the three types of 

situations before they occur, during emergency periods, and after their occurrence.  

 

This paper emphasized before scenarios. Avoiding catastrophes removes severe penalties 

incurred during and after their occurrence. This means that substantial investments in 

detection and prevention of disasters (three classes plus a few variations) can be justified. 

Detection and prevention of events such as the April 19, 1995 Oklahoma City bombing 

of the Murrah Federal Building, the suicide bombing of the World Trade Center on 

September 11th, 2001, the breaching of levies during hurricane Katrina (8/29/05), and the 

explosion of NASA space flight STS-51-L, named the Challenger disaster (1/28/86), 

would have saved billions of dollars and many priceless lives.  

 

Detection and Prevention 

It is startling to learn how little effort has been expended on detecting and preventing 

impending calamities. It might be sociologically useful to study why this is so, but that is 

a purpose beyond the intentions of this paper. OR practitioners are not the only scientists 

who have not responded to the potential savings of achieving limited success in domains 

of colossal tragedy. Recently, some examples are appearing of studies intended to detect 



and prevent: terrorist acts, hurricanes, shuttle failures, tornadoes, etc. The primary goal of 

this paper is to note and comment upon work that has been done, to date, and to point to 

successes and failures.    

 

Other variants of disasters can be listed. Mainly, these are combinations of classes 1, 2, 

and 3, previously cited. For example, bird flu pandemics are the result of acts of nature in 

conjunction with human errors. The anthrax attacks on U.S. Senators in Washington DC 

that followed 9/11/01 were malevolent acts of terror. Human error can also be blamed in 

preventing future attacks since the original assaults remain unsolved.  

 

Mitigation of Auto Fatalities 

Among the worst types of disaster are the 40,000 auto fatalities annually in the USA and 

the 66,000 that occur annually in Europe. Major causes are human errors associated with 

falling asleep, alcohol and drugs. There are also technological failures from tire failures, 

skids and rollovers. Acts of nature can play a part. Weather conditions may be crucial. 

Costs of even partial prevention (mitigation) are small compared to the staggering 

benefits obtained by reducing the 100,000 plus fatalities and 40 million injuries. Property 

damage reduction will save billions of dollars in the USA, Europe and worldwide.  

 

What role has P/OM played in gaining control over the above situations? While there are 

some studies in each of these areas, the effort mounted is not proportional to the penalties 

of unsolved problems. To even partially mitigate this class of disasters requires blending 

technology and training. It should also be noted that, as in all disasters, great benefits do 



also accrue to improvement in the response to emergencies during a disaster and remedial 

treatment after a disaster. The costs of during and after are complicated by the fact that 

lane and road closures cause traffic tie-ups which have unknown consequences.  

 

Car technology and road design issues, critical to disaster prevention, are considered to 

be the province of engineers including ergonomics and civil engineering. That point of 

view will probably continue until P/OM with its partners in OR participates with, or 

without, invitation in the determination of car and road design. P/OM (OR) will model 

the many alternatives such as the viability of road-guidance by computer,  Insurance and 

healthcare considerations which are crucial in the after stages of car disasters should be 

modeled by OR as a whole system treating before, during (emergency services) and after. 

The Life Time Value (LTV) of reducing auto accident costs is in the many billions of 

dollars. Excuses for doing very little cannot be based on economic considerations. 

 

Mitigation of Collateral Healthcare Mishaps 

Another class 2 (a, and b) disaster are accidental and collateral healthcare problems that 

arise when people enter hospitals with one complaint and subsequently require treatment 

for another. Examples include: wrong drugs are administered, surgical mistakes occur, 

and contagious infections are caught. The extent of these collateral problems is reflected 

in an estimate made by Dr. Donald Berwick (CEO, Institute for Healthcare Improvement) 

which was that about 50 out of every 100 patients suffer concomitant damage after being 

admitted to a hospital.  

 



His Institute undertook an 18-month Save 100,000 Lives Campaign which actually saved 

122,000 lives over the year and a half.  The Life Time Value (LTV) of reducing collateral 

healthcare mishaps for 66,000 lives saved per year in the USA is estimated at more than 3 

billion dollars per year and 30 billion dollars over ten years. The economics of prevention 

justifies the work of the Institute and calls into question why more is not being done.  

 

Mitigation of Hurricane Severity 

Hurricane prevention or reduction of storm intensity may become a primary “initiative” 

for OR. A clear model of cost/benefit is required to move science, engineering and 

society in this direction. Any one of the hurricanes Andrew, Kristina, and Rita provide 

justification for research to reduce the devastating effects in human suffering and costs. 

Perhaps supply chain protection will provide an economic catalyst sufficient to overcome 

political and legal roadblocks. The Life Time Value (LTV) of reducing the severity of 

hurricane disaster costs is in the hundreds of billions of dollars. Therefore, explanations 

for doing nothing about the problems cannot be based on economic factors. 

 

Can prevention really be accomplished? Nobel Prize winner, Irving Langmuir and his 

colleague, Bernard Vonnegut, both of GE Labs, believed so. They devoted much time 

researching cloud seeding to decrease the power of hurricanes. Langmuir’s notebooks 

reveal that he and others were convinced that his results were significant and worthy of 

further research for rain in drought areas and hurricane abatement as well.   

 



Unexpected legal and political issues persuaded GE to drop the line of inquiry concerning 

weather controls. There are other indications that legal issues dealing with weather 

modification are in play. Dyn-O-Mat’s super-desiccant experiments with environmental 

absorbent technologies (2003) were widely reported as being successful. The continued 

experiments were aborted without explanation. NASA announced some vaguely stated 

hurricane abatement studies in 2006. Nothing has been reported as a follow up. These 

studies may  have been designed to show that global warming increases the probability of 

severe hurricanes. 

 

Early deflection of incipient storms has been briefly examined with promising results but 

OR has not been asked to help build the case for further work. The same situation applies 

to various theories about greening a part of the Sahara, especially along the African coast 

where the hurricane baby storms are born. Other interesting ideas exist. It is believed that 

water temperature reduction can reduce storm severities. The same idea applies to water 

surface manipulation. This could be physical or chemical (e.g., Langmuir’s hypothesis to 

reduce storm severities).  

 

Mitigation is a P/OM (OR) Obligation 

Perhaps some of this work would apply to other natural disasters. Various organizations 

are working on anomaly detection as a means of discovering terrorist plots. A variety of 

new technologies are promising in application to air travel security systems. Predictive 

maintenance methodologies have potential application to incipient failures of technology 

and security.  



To achieve significant accomplishments, traditional scientists need a P/OM (OR) partner 

to show the benefits of working on unconventional projects.  
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