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Abstract 
In an attempt to assess the tornado risk and depict the char
acteristics of tornadoes, the author put together 20 pktures 
and diagrams.i The figures and photographs were abstracted 
from the author's recent studies on the super-outbreak tor
nadoes of 3-4 April 1974; 148 tornadoes occurred in 16 h 
resulting in a record tornado outbreak within such a very 
short time. 

1. Super-outbreak of tornadoes, 3-4 April 1974 
This super-outbreak of 148 tornadoes in 16 hand 10 min 
was the largest number on record (Fig. I). The total 

2 Most of the figures were originally in color but had to 
be converted into black and white prints for reproduction 
here. Therefore, the quality of some of the figures is inferior 
to that of the original color prints. 

length of the paths was 2598 mi. More than 50 000 per
sons experienced the twisters' fury, which they will never 
forget, and many people were "scared to death." Sta
tistics of fata l injuries are: 743 occurred in houses and 
buildings, 17% in mobile homes, 63 in automobiles, 
and 33 enroute to shelters. The tornado outbreak be
gan at I : IO p.m. on 3 April and ended at 5:20 a.m. CDT 
on 4 April. During the height of the tornadoes, 15 
twisters were on the ground simultaneously (Fig. 2). The 
Xenia (No. 37), Depauw (No. 40), Sayler Park (No. 43), 
Brandenburg (No. 47), First Tanner (No. 96), and Guin 
(No. IOI) tornadoes were the six strongest. Cities hit 
twice by tornadoes were Etowah, Tenn. (3:00 and 5:30 
p.m.), Cleveland, Tenn. (3:05 and 5:05 p.m.), Tanner, 
Ala. (7:00 and 7:30 p.m.), Harvest, Ala. (7: 15 and 7:45 
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FIG. I. Paths of 148 tornadoes that occurred in a 16 h period on !l-4 April 1974. More than 
300 people were killed and 5484 injured. A copy of the 17" x 23" color map is available from 
the author. 



FIG. 2. Radar echoes and air Bow at 7 p.m. CDT on 3 April 1974. FIG. 3. ATS-3 picture taken at 4:40 p.m. on 3 April 1974 when Xenia, Ohio, was being hit by 
a tornado rated as being one of the most violent tornadoes ever to occur in the United States. 
Six tornadoes were in progress. 
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Fie. 4. Photograph taken at 4:30 p.m. Two small funnels 
descended from the cloud, and one of them touched the 
ground. (Courtesy of Mr. Ross.) 

FIG. 6. Photograph taken at 4:39 p.m. The funnels disap
peared completely, leaving a huge swirl of dust rising from 
the ground. (Courtesy of Mr. Hess.) 
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Fie. 5. Photograph taken at 4:35 p.m. In a few minutes, 
more funnels appeared, twisting around each other. (Courtesy 
of Mr. Hess.) 

FIG. 7. Photograph taken at 4:40 p.m. Several mini-swirls 
called "suction vortices" were seen inside the dust cloud as it 
entered the city. (Courtesy of Mr. Hess.) 
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Fie. 8. Tornado swirled through the western part of Xenia. Fortunately, West J unior High 
School and Arrowood Elementary School were outside the F4 and F5 areas. 

Fie. 9. A violent tornado destroyed the Arrowhead subdivision of Xenia in 30 s. During this 
short time, the traveling speed of the tornado varied between 16 and 61 mph. 
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Fie. 10. Twin suction vortices seen in the three frames en
larged from Boyd's movie. One of the vortices was moving 
right to left (west to east) at about 200 mph. The dust 
column, 30-40 ft across, was spinning very fast, up to prob
ably 100 mph. (Courtesy of Mr. Bruce Boyd.) 
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p.m.), Huntsville, Ala. (I0:55 and 11:05 p .m.), and 
Livingston, Tenn. (7:30 and I I :30 p .m.). 

In order to monitor the tornadic storms in the 13 mid
western states, ATS satellite pictures were taken at 
13 min intervals for the entire daylight period. Figure 3 
shows three giant squall lines. The northern line ex
tended from St. Louis, Mo., to Lake Michigan, and the 
central squall line, the most violent one at this time, cov
ered an extensive area from central Tennessee to south· 
ern Michigan. The southern line continued to develop 
through the early evening, spawning more than 50 tor
nadoes, which killed over IOO persons. 

2. Xenia Tornado, 4:30-5:15 p.m., 3 April 1974 

The Xenia Tornado was one of the most destructive 
tornadoes of the 3 April super-outbreak. The tornado 
killed 34 persons and injured I I50 others. The storm 
started as two small funnel clouds twisting around each 
other (Fig. 4). As the storm intensified while approach
ing the western suburb of Xenia, the funnel took 
the shape of a corkscrew, hanging icicles, a column of 
swirling dust, etc. (Figs. 5 and 6). 

There was no organized funnel cloud when the storm 
h it the west suburb, where I I persons lost their lives. 
When the destruction was going on, there were small 
vortices called suction vortices spinning around over 
the area. (See Figs. 7- IO.) 

Fie. 11. Death of the Sayler Park T ornado and the birth of the Mason Tornado. 
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FIG. 12. The rope-shaped funnel of the Sayler Park Tornado shortly before it was cut into 
pieces. The rope on the ground was outside of the parent cloud when it disintegrated. (Courtesy 
of Mr. Carter.) 
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3. Sayler Park Tornado, 5:30-5:55 p.m., 3 April 1974 became very fat temporarily, owing mainly to the in
volvement of the moist air over the river (Fig. 13). 

This tornado crossed the Ohio River into Sayler Park, 
Ohio. After traveling 6 mi toward the northeast, the 
funnel turned into a small, rope-shaped cloud that was 
finally cut into pieces and disappeared (Figs. I I and 12). 

While crossing the Ohio River, the cone-shaped funnel 

4. Paths of historical tornadoes 
In order to assess the tornado risk of the United States, 
paths of significant tornadoes (F2 or stronger) were 
mapped for each decade since 1930 (Figs. 14-18). 

FIG. 13. Change in the tornado funnel as it crossed over the Ohio River. The funnel turned 
into a fat, cylindrical shape when the moist air over the river was drawn into the tornado. 
(Courtesy of Mr. MacGregor.) 



FIG. 15. Paths of 1960-69 tornadoes. The number 
in each state denotes the tornado deaths. 



Fie. 17. Paths of 1940-49 tornadoes. The number 
in each state denotes the tornado deaths. 
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Fie. 18. Paths of 1930-39 tornadoes. The number 
in each state denotes the tornado deaths. 

Tornado deaths for each state were also mapped along 
with the path. 

The results indicated unusual activities to the east of 
the Mississippi during the 1970s, in the northern Mid
west in the 1960s, in the western Midwest in the 1940s 
and 1950s, and in the southern states in the 1930s. 

Finally, the paths of 19 189 tornadoes during the 1930-
1974 period were mapped (Fig. 19). The original map in 
color differentiates tornadoes in three intensities: weak, 
strong, and violent. 

It has been estimated that 1000-1500 tornadoes have 
been occurring annually on the earth (Fig. 20). Of these, 
750-1000 tornadoes are spawned from thunderstorms in 
the United States, resulting in 753 of the tornado 
deaths in the entire world. In Argentina, only a few 
damaging tornadoes are reported each year even though 
there is a topographic similarity with the United States 

in terms of a large plain and the mountains to the west. 
The heartland of China with the western dry areas and 
a high plateau has been practically free from violent 
tornadoes. Why do our thunderstorms _develop into tor
nado-producing storms that are uncommon in other 
countries? Ironically, our tornado belt coincides with the 
best agricultural land on the earth, and these tornadoes 
occur primarily in the spring, as our growing season 
begins. 

5. Conclusions 

In about 10 years, over 1000 nuclear power plants in our 
tornado belt will generate electricity. These plants must 
be protected against such violent winds. Under-protec
tion could result in undesirable consequences some day, 
whereas over-protection is costly and unnecessary. 



FIG. 19. Paths of 19 189 tornadoes confirmed during the 1930-74 period. In the original 
color map, the paths are distinguished by colors indicating weak tornadoes (FO and Fl); strong 
tornadoes (F2 and F!l); and violent tornadoes (F4 and F5). A copy of the color map can be 
obtained from the author. 

... -
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TORNADOES AROUND THE WORLD 
BY T. T. FUJITA 1973 

Fie. 20. Tornadoes around the world. 

!\{ore people will be living in the suburbs and in 
subdivisions where not all houses have been equipped 
with basements or shelters. Mobile homes and trailer 

parks are increasing rapidly. Residents who live in these 
structures need early warning and protection against 
tornadoes. 
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