Session No. 18
Course: The Political and Policy Basis of Emergency Management

Session: Policy Science: Tornadoes and Severe Storms


Time: 1 Hour

______________________________________________________________________________
Objectives:

By the end of this session, students should be able to:

18.1 
Explain why most tornadoes and severe storms pose considerable disaster risk for so much of the United States.  

18.2     Recite the names and procedures of government agencies responsible for providing public warnings for tornado and severe thunderstorm threats.

18.3 
Demonstrate an understanding of the opportunities and limitations of tornado mitigation.

18.4
Remember the scientific and technical challenges facing the tornado research community, as well as recall how this research community engages the policy process.

18.5 
Discuss why tornado and severe storm events often fall below the threshold of what constitutes justification for a Presidential declaration of major disaster or emergency, thus generating controversy between sub-national governments and the Federal Government.
______________________________________________________________________________
Scope

This session covers the government’s role in protecting against tornado and severe storm hazard. It considers the political forces which shape public policy aimed at addressing tornado and severe storm threats. This includes government support for greater public education on the subject, improved scientific and technical research regarding tornadoes and severe storms, more and better public alert and warning systems, and more available emergency sheltering, especially in the vicinity of mobile home parks.

References

Assigned student readings:

Haddow, George D.; Bullock, Jane A.; and Coppola, Damon P. Introduction to Emergency Management. 3rd Edition. New York: Butterworth-Heinemann, 2008. See pgs. 37-39 and 90-93.
Sylves, Richard. Disaster Policy and Politics: Emergency Management and Homeland Security. Washington, D.C.: CQ Press, 2008. See pages 8, 50, 109, 121, and 125-128.
Supplemental reading:
Smith, Loran B. and David T. Jervis, “Tornadoes,” Handbook of Emergency Management, William L. Waugh, Jr. and Ronald John Hy (eds.) (Westport, Conn.: The Greenwood Press, 1991): Ch. 7, pp. 106-128.
Requirements

For up to the minute tornado statistics, the instructor and students should enlist the Internet. The National Weather Service has tornado information at its website:

http://www.nws.noaa.gov/ 
To help students learn more about tornadoes, the National Severe Storm Laboratory provides an excellent list of frequently asked questions, with answers provided.  See,

http://www.nssl.noaa.gov/primer/tornado/tor_faq.shtml 
Remind students that tornadoes have occurred in virtually all 50 States, but mostly in the central and eastern United States.

Consider incorporating the table below into class handouts or a PowerPoint lecture. 

Number of tornadoes per year, 1950-2004
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Source: National Weather Service, The Enhanced Fujita Scale (EF Scale), at http://www.spc.noaa.gov/efscale/ Last accessed 29 July 2009.
Remarks



The instructor might ask students to recall previous tornado disasters reported by the Media. Ask if they remember any laws or policies which may have stemmed from these tornado disasters. Ask if any one has seen the Hollywood movie, “Twister,” and whether that dramatization conveyed any useful lessons to the public, keeping in mind the critical issues in tornado disasters. Most importantly, ask if anyone has seen a tornado in person or been a victim of tornado damage in some way. Again, if possible invite a research meteorologist to guest speak in the course if this is possible.
Objective 18.1
Explain why most tornadoes and severe storms pose considerable disaster risk for so much of the United States.  
A tornado is a narrow, violently rotating column of air that extends from the base of a thunderstorm to the ground. Because wind is invisible, tornadoes cannot always be seen. A visible sign of the tornado, a condensation funnel made up of water droplets, sometimes forms and may or may not touch the ground during the tornado lifecycle. Dust and debris in the rotating column also make a tornado visible and confirm its presence.
 
Tornadoes are the most violent of all atmospheric storms. 

There are two types of tornadoes: those that come from a supercell thunderstorm, and those that do not.
Tornadoes that form from a supercell thunderstorm are the most common, and often the most dangerous. A supercell is a long-lived (greater than 1 hour) and highly organized storm feeding off an updraft (a rising current of air) that is tilted and rotating. This rotating updraft - as large as 10 miles in diameter and up to 50,000 feet tall - can be present as much as 20 to 60 minutes before a tornado forms. Scientists call this rotation a mesocyclone when it is detected by Doppler radar. The tornado is a very small extension of this larger rotation. Most large and violent tornadoes come from supercells.
 
Non-supercell tornadoes are circulations that form without a rotating updraft. One non-supercell tornado is the gusnado, a whirl of dust or debris at or near the ground with no condensation funnel, which forms along the gust front of a storm. Another non-supercell tornado is a landspout. A landspout is a tornado with a narrow, rope-like condensation funnel that forms when the thunderstorm cloud is still growing and there is no rotating updraft - the spinning motion originates near the ground. Waterspouts are similar to landspouts, except they occur over water. Damage from these types of tornadoes tends to be F2 or less.
 

Tornado and severe storm researchers face many as yet unanswered questions. Scientists know from field studies that perhaps as few as 20 percent of all supercell thunderstorms actually produce tornadoes. Why does one supercell thunderstorm produce a tornado and another nearby storm does not? What are some of the causes of winds moving at different speeds or directions that create the rotation? What are other circulation sources for tornadoes? What is the role of downdrafts (a sinking current of air) and the distribution of temperature and moisture (both horizontally and vertically) in tornadogenesis? Scientists hope to learn more about the processes that create wind shear and rotation, tilt it vertically, and concentrate the rotation into a tornado.
 

Since not all tornadoes come from supercells, what about tornadogenesis in non-supercell thunderstorms? A non-supercell tornado does not form from organized storm-scale rotation. These tornadoes form from a vertically spinning parcel of air already occurring near the ground, about 1-10 km in diameter, which is caused by wind shear from a warm, cold, or sea breeze front, or a dryline. When an updraft moves over the spinning, and stretches it, a tornado can form. Eastern Colorado experiences non-supercell tornadoes when cool air rushes down off the Rocky Mountains and collides with the hot dry air of the plains. Since these types of tornadoes happen mostly over scarcely populated land, scientists are not sure how strong they are, but they tend to be small. Waterspouts and gustnadoes are formed in this way too.
 
The Fujita Scale

The F-scale, or Fujita Scale, originally developed in 1971 by Fujita and Pearson, is a damage scale developed to relate the degree of damage to the intensity of the wind. It is not an absolute scale. Many factors need to be taken into consideration including wind direction, wind duration, flying debris, and the strength of the structure. The Fujita-Pearson Scale appears in Haddow, Bullock, and Coppola’s book
 on page 37.

An “Enhanced Fujita Scale” was implemented by the National Weather Service in 2007 to rate tornadoes in a more consistent and accurate manner. The EF-Scale takes into account more variables than the original Fujita Scale (F-Scale) when assigning a wind speed rating to a tornado, incorporating 28 damage indicators such as building type, structures and trees. For each damage indicator, there are 8 degrees of damage ranging from the beginning of visible damage to complete destruction of the damage indicator. The original F scale did not take these details into account. The original F Scale historical data base will not change. An F5 tornado rated years ago is still an F5, but the wind speed associated with the tornado may have been somewhat less than previously estimated. A correlation between the original F Scale and the EF Scale has been developed. This makes it possible to express ratings in terms of one scale to the other, preserving the historical database. Go to: www.spc.noaa.gov/faq/tornado/ef-scale.html
Weak tornadoes may break branches or damage signs. Damage to buildings primarily affects roofs and windows, and may include loss of the entire roof or just part of the roof covering and sheathing. Windows are usually broken from windborne debris.

In a strong tornado, some buildings may be destroyed but most suffer damage like loss of exterior walls or roof or both; interior walls usually survive. Tornado wind speeds begin to be significantly destructive in an F2 tornado and can achieve catastrophically destructive speeds in an F5 tornado. Tornadoes may touch down in multiple locations or may move in contact with the ground for many miles.

Violent tornadoes cause severe to incredible damage, including heavy cars lifted off the ground and thrown and strong frame houses leveled off foundations and swept away; trees are uprooted, debarked and splintered. 
The United States experiences more tornado activity than any other country. The National Weather Service (NWS) considers tornadoes to be nature’s most violent storms, with winds that may exceed 200 mph.
 The highest recorded windspeed in a tornado was 318 mph, still within the bounds of the F5 description. These precise wind speed numbers are actually educated guesses and have never been scientifically verified. As scientists obtain more measurements on tornadoes, they may actually learn that the wind estimates on the Fujita scale are wrong!
The NSSL indicates on its website, that on the average tornadoes kill about 60 people each year, mostly from flying or falling debris. According to the NSSL, about 1000 tornadoes hit the U.S. each year? Of the 1000 tornadoes that occur each year, about 2% of them are rated F4 or F5. That means that there are as many as 20 devastating tornadoes each year. It is possible that meteorologists have underestimated the number of violent tornadoes that occur each year. Tornadoes are rated only by damage they do to man-made structures. Therefore, if a tornado doesn't hit a structure of some kind, scientists cannot estimate its strength. Also, a tornado varies in strength during its lifetime and could be its strongest while between areas of houses or other buildings. 

Tornadoes have touched down in almost all 50 States, however areas of the Great Plains region EAST of the Rocky Mountains and major areas of the south, the Midwest, and the Great Lakes are also vulnerable to tornado. The mid-Atlantic and the Northeastern states are not immune from tornado strikes. The tendency has been for tornadoes to cause more deaths east of the Mississippi River (owing to higher population densities there) and more damage west of the Mississippi and east of the Rocky Mountains.
The Great Plains area from Texas to Canada has been erroneously dubbed “Tornado Alley” because of the mythic belief that tornadoes tend regularly occur in that area. "Tornado Alley" is a just a nickname made up by the media for an area of relatively high tornado occurrence - it is not a clearly defined area. Is tornado alley the area with the most violent tornadoes, or is it the area with the most tornado related deaths, or the highest frequency or tornadoes? It depends on which question you want to answer.
 

Severe thunderstorms are also a cause for concern, especially since tornadoes are born from them. THUNDERSTORMS affect relatively small areas when compared with climate events such as hurricanes and winter storms. The typical thunderstorm is 15 miles in diameter and lasts an average of 30 minutes. Nearly 1,800 thunderstorms are occurring at any moment around the world. Despite their small size, all thunderstorms are dangerous. Every thunderstorm produces lightning, which kills more people each year than tornadoes. Heavy rain from thunderstorms can result in flash flooding. Strong winds, hail, and tornadoes are also dangers associated with some thunderstorms. The NWS reports that of the estimated 100,000 thunderstorms that occur each year in the United States, only about 10 percent are classified as severe.

The deadliest rash of U.S. tornadoes occurred in 1925. Designated the "Tri-state" tornado, the outbreak killed 695 people along its 219 mile track through Missouri, Illinois and Indiana.
 Over May 3-4 in 1999, a total of 74 tornadoes touched down across Oklahoma and Kansas in less than 21 hours. The strongest tornado, rated a maximum F-5 on the Fujita Tornado Scale, was tracked for 38 miles along a path from Chickasha through the south Oklahoma City suburbs of Bridge Creek, Newcastle, Moore, Midwest City and Del City. When it was over, the two states counted 46 dead and 800 injured, more than 8,000 homes damaged or destroyed, and total property damage of nearly $1.5 billion.
 

Objective 18.2
Recite the names and procedures of government agencies responsible for providing public warnings for tornado and severe thunderstorm threats.

There are a variety of Federal Government agencies with a portfolio of tornado and severe storm-related duties.  Among them,
· The National Weather Service (NWS) of NOAA, [to be addressed in more detail in Session 19 about hurricane disasters]
· the National Severe Storm Laboratory (NSSL), a line agency of NOAA,
· the National Oceanic and Atmospheric Administration (NOAA), (offices besides NWS and NSSL) 

· and, FEMA, particularly through its Emergency Alert System and its management and coordination of disaster relief operations. 
Most of these organizations work in cooperation with State and local emergency management agencies and shoulder much of the burden for providing public warning of tornado threats.
In the private sector, the emergence of Cable and Satellite (Dish) television, now available widely across the U.S., has carried with it the availability of the Weather Channel.  The Weather Channel provides 24-hour, seven day a week, coverage of weather phenomena in the U.S., including coverage of tornado and severe storm events, as well as coverage of hurricanes, tropical storms, and tropical depressions. Weather Channel broadcasts are able to provide uniquely targeted information to people in specific counties, localities, and other locations about tornado and severe storm threats. The Channel also provides textual “crawlers” at the base of the screen identifying counties in threat zones. The Weather Channel has a companion channel dedicated exclusively to local (often metropolitan or sub-regional) weather forecasting and weather alert notices.  

Commercial radio stations also offer the public information regarding weather forecasts and weather alerts or warnings. However, the gradual demise of a great many local affiliate or independent radio stations and broadcasters across relatively rural areas of the U.S. has resulted in a new responsibility for some local emergency managers. They must be trained and prepared in local emergency circumstances (a tornado watch or warning has been issued) to properly use the radio broadcasting equipment sited locally but owned by distant commercial enterprises to issue localized emergency warnings.

Public education, drills, practices, siren warnings, and feasible structural mitigation (there is no such thing as a perfectly windproof building) could all help in reducing the public’s vulnerability to tornadoes. However, strong National, State, and local leadership are needed to advance these purposes.

How much advance warning can forecasters give us before a tornado strikes? According to the NSSL, the current average lead-time for tornado warnings is 11 minutes. NSSL is working to increase tornado warning lead-times to 20 minutes.

Tornado preparedness and response may be directly assisted by the average citizen. Unlike the case earthquake and hurricane disaster agents, tornadoes can be witnessed before they strike by average, untrained citizens. Ordinary citizen volunteers make up what is called the SKYWARN network of storm spotters, who work with their local communities to watch for approaching tornadoes, so those communities can take appropriate action in the event of a tornado. Spotter information is relayed to the National Weather Service, which operates the national Doppler radar network and which issues warnings to the public by radio, TV, and NOAA Weather Radio, using information obtained from weather maps, weather radars, and local storm spotters. 
FEMA has long operated as an all-hazards emergency management agency. Consequently, tornado and severe storm preparedness and response is already part of FEMA’s charge. Curiously, the first serially numbered Presidential declaration of major disaster (DR#1) was issued in May 1953 by President Eisenhower for a tornado disaster in Georgia.

Over the 1960s and 1970s, U.S. tornado and severe storm preparedness got a boost from Cold War preparedness of the civilian population for a possible nuclear attack by the Soviet Union. As “dual use” policy, which allowed Federal nuclear preparedness attack funding dispensed to State and local governments to also advance civilian natural disaster preparedness, evolved, the nation went to work establishing public shelters. Intended to offer the public temporary refuge in periods of nuclear threat or nuclear attack, these shelters were also provisioned and made available when natural disasters, such as tornadoes, hurricanes, floods, earthquakes, or other disaster agents threatened communities. 
Another essential tornado and severe storm mitigation measure developed by FEMA and the research community is the SAFE ROOM. Homes built or retrofitted with properly designed and constructed safe rooms afforded homeowners and their families substantial protection against tornado high winds and flying debris, even when the home itself may experience major damage. Today, safe room technology is being adapted for use in constructing community shelters. See Haddow, Bullock, and Coppola’s case studies of Kansas schools protection and Tulsa’s Safe Room program.
  
Objective 18.3
Demonstrate an understanding of the opportunities and limitations of tornado mitigation.

Given the unpredictability and physical characteristics of tornadoes, there are several mitigation issues related to tornado-caused emergencies. Inadequate advanced warning time, wind vulnerable structures, and an unaware public, all represent challenges in tornado and severe storm disaster mitigation, preparedness, and response.
One mitigation measure which would probably save lives, but is both unrealistic and politically infeasible is to adopt restrictions on or limit the use of mobile homes. Many mobile homes cannot withstand the high winds associated with tornadoes. Despite the increased risk, the 7 percent of the population who live in mobile homes, and the manufactured housing industry itself, would aggressively resist any attempt to limit the sale or location of mobile homes.

As a result, much of the Federal Government’s tornado mitigation policy is based on a program of public education. Options that local municipalities may consider include building reinforced shelters in mobile home communities where residents may go to better protect themselves in the event of a tornado.

Three issues that the Smith chapter considers most important in tornado policy are:

1.

The degree of preparedness,

2.

The definition of disaster, and

3.
The amount of Federal aid that should go to individuals, the State, and local governments after a disaster.

All three have been influenced by politics and will be elaborated on 



below.

Many State and local governments are not as prepared to meet the threat of tornadoes as they could be. Locally elected officials have difficulty determining the costs and benefits of spending public funds on tornado preparedness measures. They often seriously discount the probability that a tornado will impact their jurisdiction.

Since for any single locality tornado and severe storm disasters are judged to be of low probability, they have low political salience as a policy problem. However, an exception applies in the case of areas that have been recently hit. Thus, State and local officials have been justifiably weary of allocating funds to better prepare for the possibility of a tornado disaster. 

Measures that could be taken by local jurisdictions may include siren warning systems, the building of permanent structures in the vicinity of mobile home communities, and supplying NOAA radios to residents. Some states are beginning to require storm shelters for their residents. The statistics definitely support this --7% of our population lives in mobile homes, and almost half of tornado fatalities in the U.S. occur in mobile homes. The problem of warning and sheltering mobile home residents has become the biggest obstacle to continuing to reduce death tolls from tornadoes.
 Many State and locally elected officials tolerate their jurisdiction’s inadequate tornado preparedness measures because, in their minds, the risk of a strike is simply not great enough to warrant doing more.

Most tornadoes are classified as WEAK tornadoes and account for less than 5 percent of all tornado deaths. About 70% of fatalities are from VIOLENT TORNADOES, but only some two percent of all tornadoes are in this class. As previously mentioned, the Fujita Scale classifies tornado severity from 0 to 5 with F-5 tornadoes sometimes packing wind speeds of up to 300 mph. 

The Smith chapter considers both the unlikelihood of a tornado and the cost of adopting measures like warning sirens. In 1980, the Civil Defense Director of Kalamazoo, Michigan, estimated that only 17 percent of the city’s residents were within hearing range of city sirens. Despite this and even though Kalamazoo had (earlier that year) suffered a tornado that killed five people, the city council opted not to appropriate money for additional sirens. Many cities have adopted a network of warning sirens. However, this is only one means of warning the public. NOAA radios may be a more suitable warning device for some residents.

Federal attention has been able to influence some tornado preparedness technology. After a tornado killed many parishioners attending Sunday services in an Alabama church in 1994, Vice-President Gore visited the site of the tragedy. In an expression of sympathy, he publicly lamented the lack of early radio warning. This gesture helped to move forward technological advances which now make it possible for specially designed radios to automatically turn themselves on with the broadcast of an emergency warning signal. Churches and other public facilities around the country are now acquiring these relatively low-cost devices which may serve to prevent future tragedies similar to Alabama’s.

The National Weather Service asserts that the NOAA WEATHER RADIO is the best way to learn of warnings by its monitoring stations and units. The NWS continuously broadcasts updated weather warnings and forecasts that can be received by NOAA Weather Radios which are sold in many stores. The average range is 40 miles, depending on topography. 

The NWS recommends that people purchase a radio that has both a battery backup and a tone-alert feature which automatically turns on when a tornado watch or warning is issued. FEMA’s HAZUS and HAZUS-MH are useful tools local emergency managers are able to use to envision and prepare for local tornado disaster scenarios.

An ironic twist is that better tornado watches and warnings issued by Federal agencies and by radio and television news organizations, have inadvertently alleviated some of the burden of emergency notification handled by local governments. If local governments do not maintain adequate tornado warning systems for their people, owing to their over-dependence on tornado tracking by others, this may be a dereliction of their public duty responsibility.

Objective 18.4
Remember the scientific and technical challenges facing the tornado research community, as well as recall how this research community engages the policy process.
While the National Severe Storm Laboratory (NSSL) is among many Federal research organizations, it is highlighted here because it devotes so much of its research effort to the study of tornadoes and severe storms. NSSL is located in Norman, Oklahoma on the campus of the University of Oklahoma. NSSL, a vital part of NOAA's research network, is a $16 million laboratory ($6.2 million in NOAA base) that supports approximately 50 federal employees and 85 university and contract employees. NSSL recently joined other weather researchers and partners in the new National Weather Center, a $67 million severe weather research and forecasting complex designed to increase collaboration and communication within the weather community.
 
NSSL's research contributes to the development of new techniques to support National Weather Service operational forecasting. Research based on real-time data sets leads to a better conceptual understanding of severe weather processes which in turn results in improved forecast models and radar products. Better models and radar products will help clarify the uncertainty of events such as floods and flash floods, resulting in short-term forecast and warning improvements and better emergency response management.
 A long-term goal at NSSL is to develop statistical models of severe weather threat. One project estimates the daily probability of a tornado occurring in the U.S. Another study looks at tornado reports by damage class, and another looks at the probability of a particular path length or width. NSSL participates in tornado damage surveys to help correlate radar data to actual damage paths. An NSSL scientist was a member of the FEMA Building Performance Assessment Team that made observations, recommendations, and provided technical guidance following the Midwest Tornadoes of May 3, 1999.
 

Doppler radar is a technology that can increase the warning time for those in a tornado’s path. Meteorologists rely on weather radar to provide information on developing storms. The NWS has strategically located Doppler radars across the country which can detect air movement toward or away from the radar. Early detection of increasing rotation aloft within a thunderstorm can allow life-saving warnings to be issued before the tornado forms. However, not all tornadoes are detectable or trackable on radar, regardless of type of radar.

The increased use and coverage of “Enhanced Doppler” radar by the National Weather Service and commercial television organizations has done much to improve public warning time in advance of tornado strikes. The WSR-88D (NEXRAD) radars are the weather radars currently in use by the National Weather Service (NWS), Department of Defense (DOD), and the Federal Aviation Administration (FAA). The nationwide network includes over 150 Doppler weather radars, deployed in 1988. The technology for the WSR-88D was developed and tested at NSSL during the 1980's. NSSL engineers working with meteorologists continue to extend the functionality and capabilities of the WSR-88D radar by developing and testing dual-polarization techniques to improve precipitation discrimination, leading to more accurate forecasts and improved airline safety.

Radars send out short bursts of radio waves called pulses. The pulses bounce off particles in the atmosphere and the energy is reflected back to the radar dish. A computer processes the returned signals and, through algorithms, can make conclusions about what kinds of particles it "saw," including the directions they are moving (the Doppler effect), and the speed of their movement. The WSR-88D radar transmits horizontal pulses, which give a measure of the horizontal dimension of the cloud (cloud water and cloud ice) and precipitation (snow, ice pellets, hail and rain particles).
The NSSL is researching Polarimetric radars, also called dual-polarization radars, which transmit radio wave pulses that have both horizontal and vertical orientations. The additional information from vertical pulses will greatly improve many different types of forecasts and warnings for hazardous weather. NSSL's KOUN (a type of enhanced polarimetric radar) research radar also has the ability to transmit the horizontal and vertical pulses at the same time, using a "simultaneous transmission scheme," (most research polarimetric radars use an alternate horizontal/vertical transmission scheme). This reduces the time it takes to scan an area.
 

The U.S. Department of Commerce contains the National Ocean and Atmospheric Administration which hosts NSSL and NWS. Research, conducted by programs within NOAA and through collaborations outside NOAA, focuses on improved understanding of environmental phenomena such as tornadoes, hurricanes, climate variability, changes in the ozone layer, El Niño/La Niña events, fisheries productivity, ocean currents, deep sea thermal vents, and coastal ecosystem health. NOAA research also develops innovative technologies and observing systems. The NOAA Research network consists of internal Research Laboratories, programs for Undersea Research and Ocean Exploration, a grants program through the Climate Program Office, external research at Sea Grant universities and programs, and Cooperative Joint Institutes with academia.

The organizational arrangement of NOAA, and NSSL’s place in NOAA, is depicted in the chart below.
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Source: National Severe Storm Laboratory, http://www.nssl.noaa.gov/aboutnssl/ Last accessed 29 July 2009. This is a 2007 chart and so names of officials may be outdated.
Objective 18.5
Discuss why tornado and severe storm events often fall below the threshold of what constitutes justification for a Presidential declaration of major disaster or emergency, thus generating controversy between sub-national governments and the Federal Government.

Defining tornado damage as a “disaster” in official terms is often controversial and politically disputatious. Congress has frequently revised and expanded Federal disaster policy specifically in response to major natural catastrophes. In doing so, Congress may have inadvertently made it possible for any community, even slightly affected by a tornado or weather event, to claim that it had been struck by a “major” disaster. 

What may be defined as a presidentially declarable major disaster has ramifications at the State and local levels. Remember, not every governor request to the President for a declaration of major disaster is approved. FEMA advises the President on whether or not the state’s scale of loss and ability to recover independent of Federal help justifies issuance of a declaration. As indicated before, Presidents are free to follow FEMA’s recommendation if they so choose.  A political problem sometimes emerges when State and local officials assume that every damaging tornado striking their jurisdiction will automatically earn them a Presidential declaration of major disaster. Presidents are free to issue turndowns as well as Emergency declarations, the latter carrying a smaller basket of benefits.

The Smith chapter remarks that the controversy over what constitutes a disaster has several important policy consequences. 

1.
Because a Presidential Declaration of a major disaster will bring about a major transfer of money, goods, and services that might otherwise have to be supplied by State and local politicians, communities and State governments are encouraged to highlight their losses and underestimate their resources. (Federal agencies often participate in damage assessment, however, and so may determine the veracity of claims made.)

2.
The large number of Disaster Declarations has placed tremendous pressure on the disaster relief funds available, prompting FEMA to reduce its contribution to repair the infrastructure of State and local governments. This in turn, has angered many State and local leaders who complain that they are not receiving their “fair share” of Federal aid funds.

3.
The expanded definition of what constitutes a disaster undermines Federal efforts to encourage State and local governments to adopt mitigation and preparedness plans, because it is assumed that Federal relief aid may be used to rebuild or even improve communities struck by a tornado.

Other factors also play a part in determining the justification for a Presidential Declaration of major disaster or emergency. One such factor is the amount of insured and uninsured losses. If a locality devastated by a tornado has a large portion of uninsured losses, Federal and State help may be proven necessary. Correspondingly, a community whose tornado losses may be replaced or recovered through private insurance has less justification in proving declaration deservedness. 
For example, after an F-5 (maximum strength) tornado devastated Jarrell, Texas, in the summer of 1997 the Governor applied for a Presidential Declaration of major disaster, but his request was turned down. Apparently, disaster management officials determined that 77 percent of the homes that were destroyed were fully insured, and this may have been the basis for the rejected request.
However, some tornadoes and severe storms have been indisputably deadly. See Haddow, Bullock, and Coppola’s Table 2-4 which lists the nation’s 25 deadliest tornadoes.

The Media’s portrayal of a tornado’s impact on a region may also have a political influence on recovery efforts.

Supplemental

Considerations

Critical issues of tornado and severe storm preparedness and response include effective forecasting, credible announcements of tornado watch and tornado warning, tracking the general path of sighted tornadoes, public evacuation in advance of tornado hazards, appropriate sheltering of evacuees, de-mobilization, emergency response to damaged areas, search and rescue operations, emergency medical services, utility repair, business and residential insurance against wind and rain damage, disaster relief from public sources, and long-term recovery efforts. 

A long-term goal at NSSL is to develop statistical models of severe weather threat. One project estimates the daily probability of a tornado occuring in the U.S. Another study looks at tornado reports by damage class, and another looks at the probability of a particular path length or width. NSSL participates in tornado damage surveys to help correlate radar data to actual damage paths. An NSSL scientist was a member of the FEMA Building Performance Assessment Team that made observations, recommendations, and provided technical guidance following the Midwest Tornadoes of May 3, 1999.
 
Helpful Links
An excellent source of information about tornado disasters, as well as disasters in general, is the University of Colorado’s Hazards Center website:

www.colorado.edu/hazards/litbase/hazlit.htm
For more information about citizen eyewitness reporting of tornadoes visit www.skywarn.org . SKYWARN is a cooperative effort between the National Weather Service and communities to organize spotters.
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