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  INTRODUCTION





  




  My grandmother was a superstitious woman who was forever looking for “signs,” and she was inclined to make predictions based on them. When I was very young I believed she was clairvoyant, a wizard who knew everything. But as I grew older I came to realize that her predictions were as likely to miss the mark as to hit it. When I questioned her about her failures she was never the least perturbed, always offering what seemed to her to be a logical explanation.




  Her specialty was cloud-watching and predictions about the weather; these were the ones most likely to hit the mark, and they certainly were far more interesting to me than the official weather forecasts from the radio or newspaper. For instance, if we were sitting on her porch on a moonlit summer night my grandmother might say, “Do you see that circle around the moon, Wallace? I see three stars inside it. We should have rain in three days.” (Although she was unaware of it, circles around the moon are created by light refraction from ice crystals in a high cirrus veil, indicating the advance of warm moist air aloft and rain might well develop later from such a set-up.) Or she might say, “See that smoke floating west? Look for rain tomorrow.” (An east wind often does indicate the approach of a warm front and rain.)




  My grandmother took pride in the fact that she had predicted the great storm of 1925. That morning she had remarked to my mother, “Too warm for March. A bad storm is on the way. Those frogs will be looking through glass windows by morning.” In our local pond the frogs always came to life with the first warm spell and entertained the whole neighborhood with a great choral symphony, celebrating the end oftheir winter hibernation with croaking that ranged from soprano to basso profundo.




  That day my grandmother was prophetic. Even as she uttered those words, a very bad storm indeed was on its way: at approximately 1:01 in the afternoon of March 18, 1925, the Tri-State Tornado made its de but in the Ozarks of southeastern Missouri. Once on the ground this great tornado set records against which we still measure all others—in its death toll, length of track, forward speed, and duration. Its first casualty was a farmer, the first of 695 people who would perish before it ran its course as it cut an uninterrupted 219-mile swath through three states—southeastern Missouri, southern Illinois, and southwestern Indiana. A quarter-mile wide in the beginning, it grew dramatically to a width of nearly one mile during most of its three and-a-half-hour run. Its forward speed varied throughout the afternoon from fifty-six miles per hour to an astounding seventy-three miles per hour—more than twice the speed of an average tornado.




  My hometown, Murphysboro, Illinois, only twelve miles east of the Mississippi River, was worst hit. When the tornado roared through, it picked up houses as if they were toys. My mother crouched in one of them, clutching me: I was only two years old at the time. On that memorable day every member of my family suffered trauma, and even though we all survived, that one minute in time remained a defining moment for the rest of our lives.




  Perhaps it is not surprising that for me the sky has always been a mysterious place where the unexpected lurked, and I grew up a cutely aware of its power and its whims—to destroy crops or to save them, to impose terrible summer heat waves and also to dispel them with spectacular thunderstorms and torrents of rain that soaked me to the skin before I could deliver all my newspapers. And like everyone in Murphysboro I knew all too well its power to kill. Like my grandmother, I learned to watch the sky for signs, not so much from fear as from fascination.




  At the beginning of a new millennium, in this last chapter of my life, I seem to have come full circle, caught up once more in the awesome power of that great event which so shaped my life. I return to the scenes of my early years, growing up in the aftermath of the great storm that is all but forgotten even by many professional meteorologists. It is my privilege to share its story and perhaps to help return it to its rightful place as one of the nation’s great natural disasters.




  [image: The Fujita Scale of Tornado Destruction FO Weak tornado (40-72 mph; 54-116 kmph) Light damage: Shingles removed from roofs; tree limbs broken; signs downed. F1 Moderate tornado (73-112 mph; 117-180 kmph) Moderate damage: Parts of roof missing; overturned mobile homes; shallow-rooted trees toppled. F2 Significant tornado (113-157 mph; 182-253 kmph) Considerable damage: Most of roof missing from well-constructed house; mobile homes obliderated; automobiles overturned; well-constructed barns demolished. F3 Severe tornado (158-206 mph; 254-332 kmph) Severe damage: Removes roofs and outer walls of well-constructed houses; autos blown for many yards. F4 Devastating tornado (207-260 mph; 333-418 kmph) Devastating damage: Well-built houses completely demolished; auto-mobiles, buses, and farm machinery carried hundred of yards; well-rooted trees completely stripped of bark and branches or toppled. F5 Incredible tornado (261-318 mph; 420-512 kmph) Incredible damage: Strong, well-constructed houses obliterated and debris scattered—empty foundations are F5 trademarks. F6 Tornadoes in this range possibly cannot exist. Damage inconceivable: If such tornadoes ever occur, damage will be indistinguishable from that of F5.]




  The late Professor T. Theodore Fujita of the University of Chicago developed this classification system known as the F-scale. The National Weather Service and weather services worldwide use it as the basis for evaluating storm damage from tornadoes and down-bursts. It is far from perfect because, although it includes estimated wind velocities that produce the damage, it does not take into account variations in building construction when the damage is assessed, nor does it measure storms that cause no structural damage; thus, it is not applicable to tornadoes or downbursts in open country. Unquestionably, along most of its path, the Tri-State Tornado met the test of an F5 rating.




  CHAPTER 1




  WITHOUT WARNING





  




  NO ONE CLAIMED to have seen the initial touchdown on that gray day. The first known eyewitness was a rural mail carrier making his rounds about four miles north of the little Ozark town of Ellington in the rugged hill country of Reynolds County, Missouri. As his horse-drawn mail cart—a high-wheeled enclosed box—lurched along the country road and came over a rise, directly ahead, blocking his path and towering over the valley beyond, a broad purple blackness hovered. Within it he heard “a great commotion” and saw a funnel extended downward, moving gracefully across the hills. Reining in his horse, he watched as trees and debris tumbled high in the air, carried aloft in the twisting pillar of wind, while at ground level a cloud of dust and fog obscured its base. He stared mesmerized until it disappeared heading northeast across Logan’s Creek.




  Word of his sighting, however, did not reach those who lived farther east along the tornado’s path. In 1925 the U.S. Weather Bureau had no tornado warning system in place. All along the storm’s route, people went about their daily tasks unaware of what was bearing down upon them. And because of its tremendous speed, those who did see it coming had little time to seek shelter. Daily newspapers did print weather forecasts, and radios repeated them, but few people owned radios and few in rural areas read daily newspapers. In any case, at that time official weather forecasts were of little value. The evening before the tragedy these mundane forecasts appeared:




  

    MISSOURI: Showers probable tonight and Wednesday; colder Wednesday. (St. Louis Post-Dispatch)




    ILLINOIS: Rain probable tonight or Wednesday; colder Wednesday or Wednesday night. (St. Louis Post-Dispatch)




    INDIANA: Mostly overcast Tuesday and Wednesday; probably showers by Tuesday night; moderate temperature. (Chicago Tribune)


  




  Even as these forecasts were being written, the already developed cyclonic system was moving inexorably across the dry plains of Oklahoma, entering the area north of the Gulf of Mexico, setting the stage for the development of tornadoes that would make March 18, 1925 the most deadly tornado day in American history. By 1:00 P.M. the storm’s low center hovered over southeastern Missouri and southwestern Illinois. Eighty miles southwest of the storm’s center, behind the cold front of the system, a supercell thunderstorm (a phenomenon then unrecognized by forecasters) had formed over the Missouri Ozarks. From out of this supercell was born the super tornado that killed and injured so many.




  That evening of March 18, the Weather Bureau’s Chicago office sent a summary of the day’s weather to area newspapers:




  

    The storm, which was centered on the southern Great Plains Tuesday, has since developed considerably in intensity and moved directly northeastward, the center Wednesday evening being astride the Ohio valley. The area of precipitation on Wednesday reached from the lower Missouri and middle Mississippi valleys eastward across the Appalachian mountain region, snow falling in the northern portion of the area, and rain, accompanied by thunderstorms, in the southern and central portions. The attendant winds moreover, have been fresh to strong, and severe squalls have occurred in localities.


  




  That was all: fresh to strong shifting winds, rain, unsettled conditions, severe squalls. In reality, nine tornadoes, one of unsurpassed dimensions, had occurred as the storm system moved across the eastern United States, yet the U.S. Weather Bureau officially refused to acknowledge them. Accustomed as we now are to constant media weather coverage and instant replays, this failure seems a dereliction of duty, but without a doubt observers in Weather Bureau offices in St. Louis and Chicago had suspected violent weather was a possibility when they issued their forecasts. Certainly by the time they posted that evening report stating that the storm center had moved on they were aware of the day’s disasters. Why did they fail to forecast and report realistically? The answer lies in the official regulations of the time. In 1925, the U.S. Weather Bureau forbade government meteorologists to use “tornado” in forecasts or in official reports, fearing such scare words might alarm citizens and curtail the general flow of commerce. The word “tornado” appeared only in summaries published months after the severe weather occurred.




  This restriction had not always been in effect. As early as the 1880s successful tornado forecasting was evolving under the direction of Lieutenant John Park Finley of the U.S. Army Signal Corps, but General Adolphus Greely, new chief of the Corps, put an end to this research in 1887 although he realized the danger from tornadoes. He banned the word “tornado” in public forecasts, reasoning that the exact point of touchdown could not be predicted (even today exact predictions are not possible). Finley, moved to a new post with the Signal Corps, continued his interest in tornadoes but his research into tornado forecasting came to an end. For many years, General Greely’s ban remained. Writing in the Weather Bureau’s Monthly Weather Review, in April of 1925, the editor summarized the prevailing ignorance: “it must be reluctantly admitted that there is little hope that the actual conditions that initiate a tornado vortex will ever be experimentally observed.”1




  In 1891, weather forecasting and research moved from the Army Signal Corps to the Department of Agriculture, shifting control from military to civilian authority. The Weather Bureau officially became established. This was in recognition of the importance of weather to farming and an acknowledgment that most scientists working in that field were civilians. Nevertheless, the ban against tornado forecasting remained in effect until 1952.




  The Weather Bureau finally lifted the ban after two pioneer meteorologists proved the possibility of forecasting a tornado and the media gave wide publicity to their success. The ensuing public outcry for reform forced the Bureau to take notice. On March 25, 1948, the two scientists, Major Ernest Fawbush and Captain Robert Miller, assigned to Tinker Air Force Base near Oklahoma City, made their remarkable forecast based on years of studying weather conditions preceding and accompanying tornadoes. (Although they had more sophisticated instrumentation and data, they used the same empirical approach that Finley had used in the 1880s.) They went out on a limb, predicting tornadoes in central Oklahoma for that very day. Since the base had suffered tornado damage only five days earlier, the commanding officer took no chances and all hands rushed to secure the facility. (Although Fawbush and Miller had predicted the earlier storm, they had not told anyone, but with confirmation that their method worked, they announced their March 25 forecast to other air force personnel.)




  At 6:00 P.M. that day, out of a low-hanging black cloud, a tornado touched down directly on Tinker Air Base—two tornadoes within five days, rare indeed! After the story came out and Bureau resistance crumbled, tornado forecasting, using Fawbush and Miller’s method, became standard along with a warning system. The public received their first forecast of a tornado possibility on March 17, 1952, twenty-seven years almost to the day after the Tri-State disaster.2




  If my family had received an early tornado warning that day in 1925, we might have been spared some hardship. My father owned an automobile dealership and repair shop near downtown; he was caught outside unaware. My eighteen-year-old brother, who worked inside the shop, crawled out when the shop fell; he set off in search of our father and found him unconscious, with a horrendous, near-fatal head injury.




  My father was nearly forty years old then and he had recently invested all his savings and hopes in his business. A shipment of new cars had just arrived, and he hastened to insure them. On the day of the tornado he had placed in his jacket pocket a letter to that effect along with a signed form and a check for the premium. The letter was never mailed, never found. It was gone with the wind along with his major investment. After he recovered from his injury the business had to be rebuilt from the ground up. Insurance covered the building; the demolished cars were his heavy debt to bear. But his situation differed little from that of other townspeople. With 70 percent of Murphysboro’s homes destroyed or severely damaged and 40 percent of the entire town gone, scarcely a family remained untouched.




  Even the Great Depression, which hit the town just four years after the storm, failed to equal the pain of that event. Genteel poverty can be tolerable when all share the privations and hope for better days, but the death of so many in one horrible minute, especially the many children, and the violent destruction of property, seemed to leave a permanent pall over the town.




  Storm phobia was prevalent among survivors for many decades. With every spring and summer storm, every crash of thunder and every bank of black clouds appearing over the horizon, many of these survivors headed toward newly-built storm cellars. Lightning and violent wind during the night was especially frightening. I recall such nights when, roused from sleep, I hurried over to wake my grandmother, while my parents hastily dressed for our visit to the neighborhood storm cellar. My grandmother, wide awake, invariably waited for me by her front door carrying her Bible, the family photograph album, and a sack of snack food for me.




  Vacant lots, steps leading nowhere, and junk-filled basements exposed to the elements, these gaping wounds remained visible in the town for many years. We found no lack of places to play. Empty basements in particular made inviting forts, and many vacant lots became subsistence gardens for our parents.




  The phantom of the Tri-State Tornado even followed me out of town. When I graduated from high school I enrolled in the university at Carbondale, a mere seven miles from home. One of the first things I did was seek a campus job, and it just seemed natural to choose one that obligated me to trek over to the weather instrument shelter every six hours, record the barometric pressure and temperature, check the rain gauge, and call in the readings to an airline headquarters in Denver.




  By good fortune my supervisor happened to be chairman of the geography department and teacher of weather and climate: the affable Thomas F. Barton. “Where are you from?” was the first question he asked. The second was, “Were you living there during the tornado?” Straight away, he invited me to sign up for his class, and just like that, I found my mentor and a lifelong friend.




  The Second World War interrupted my education at Carbondale. Four years in the Navy gave me an opportunity to study meteorology at Columbia University Midshipman School. Afterward, I experienced two other violent acts of nature, a hurricane on land near Chesapeake Bay and a typhoon at sea in the Western Pacific.3 The latter we managed to ride out in a small wooden mine sweeper. As commanding officer, I had constantly to monitor changing weather conditions—mostly tropical—with which we had to cope.




  Later, as a graduate student, I joined Tom Barton at Indiana University. On my first day the department chairman asked apologetically if I minded sharing an office with their eccentric professor, Ronald Ives. The chairman warned me forthrightly—Professor Ives could be difficult. He was also a brilliant teacher of physical geography, specializing in weather and climate. We got along famously and again the Tri-State Tornado played its part. Because of his great interest in all severe storms, especially tornadoes and hurricanes, he seemed pleased to share his office with a survivor of such an historic weather event, and he tutored me in the meteorology of all those violent phenomena of nature. When I finished my study there I continued with my doctoral work at Northwestern University and finally embarked on my own teaching career where weather was and remains a specialty in my professional life.




  While the story of the Tri-State Tornado has historic value, it can also serve as a warning for those who have never experienced such storms and are unaware of how deadly they can be. I, as do most scientists, believe that global warming is increasing the frequency of severe storms, and this is a subject little understood by the public and their elected officials, who tend to focus only on temperature changes. But it is about more than just warming. Our gluttony for energy is loading the atmosphere with pollutants and increasing the greenhouse effect. This subject is far too complicated to discuss briefly, but be assured that we can expect more frequent and more violent acts of nature, more hurricanes, more heavy deluges of rain with resultant floods and mud slides—and more frequent supertornadoes.




  CHAPTER 2




  NATURE SETS THE STAGE





  




  A TORNADO OF THE MAGNITUDE of the Tri-State would never have occurred in most other parts of the world. Only in Bangladesh have storms rivaled its deadliness, but not its magnitude. It took the unique geography of the central United States, combined with extraordinary weather conditions dependent on this geography—an unusually strong jet stream aloft, the presence of warm, moist tropical air on the surface, and the development of the vast supercell thunderstorm near the center of the parent cyclone—to cause such a storm.




  Unlike Europe, Asia, and North Africa, where major mountain ranges run east and west, North America features broad prairies, forests, and fields that lie within a thousand-mile wide natural passageway bordered by mountain ranges that run north and south: the Rocky Mountains in the west and the Appalachians in the east. At the southern end of this corridor the Gulf of Mexico lies in a great saucer-shaped embayment, extending the warm waters of the tropical Atlantic 1,100 miles westward beyond the 97th meridian. Within this vast corridor between the tropics and the polar regions there are no significant topographic barriers.1 Weatherwise, this is of enormous importance, since air of tropical and polar continental origins can move unimpeded by terrain. When, along this vast stretch, warm moist tropical air masses from the Gulf of Mexico meet the cold, dry air from the continental interior, violent thunderstorms and tornadoes can form, particularly when aided by an inflow aloft of warm, dry air from the semiarid and arid lands farther west. The great Tri-State Tornado of 1925 developed from such a clash, but only extraordinary atmospheric conditions could have generated its astonishing forward speed and longevity.
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