tensity—that is why I believe that some of the reported tornadoes in
Australia may have been dust whirls. Such whirls sometimes are called
tornadoes in this country. Surely, though, they do not merge as to
origin.
Our friends, the Australians, whom indeed we greatly admire, took
our cactus, and then found how to control it. If now they want also
the tornado and get the real thing, full-grown and rampant, we can only
pray "may the good Lord help them."
Yours truly,
W . J.

HUMPHREYS,

Meteorological Physicist.

BIGGEST MISSISSIPPI FLOOD BEGAN LAST SEPTEMBER
"The flood [of 1927] began late in August, 1926, when heavy rains set
in, raising the waters of one or two rivers in Kansas and Oklahoma,"
said H. C. Frankenfield, head of the division of rivers and floods of the
U. S. Weather Bureau, [when interviewed by Science Service].
"In October there was flood in the Arkansas and Neosho Rivers with
damage of $40,000,000, or perhaps more. Last fall, I saw mud clots on
ten-foot corn stalks, out in the prairie. Then, the rains drifted eastward, over Missouri, Illinois, Ohio, Tennessee, Kentucky, and the Cumberland. And all this was at a time of the year when the rivers of the
Mississippi system should have normally been at their lowest level.
" W e knew then that if the rains of the coming winter and spring were
much above normal, we were going to have a big flood. But we cannot
forecast rains, and of course we could not predict the volume of the
present torrent.
"Late in December rains swept Tennessee and Kentucky, and the
next report was that all records were broken in the Cumberland River
and there was a high flood in the Tennessee, and these are the two
largest tributaries of the Ohio River. Heavy rain put the Ohio in flood
in January, and then the rains became more widespread. During March,
every tributary of the Mississippi, from the Des Moines southward and
eastward was in flood."
"There is no question that the present flood is the greatest that has
ever covered the Mississippi," said Mr. Frankenfield. "The flood of 1922
was the next greatest, and that of 1882, ranks third."
Flood warnings are sent out from the U. S. Weather Bureau every
day in the year to some part of the United States, sometimes four weeks
in advance, sometimes only 18 hours, Mr. Frankenfield stated. The
Mississippi flood waters gather from such distant streams and have been
studied so long and carefully that height and speed of the spring flood in
the lower Mississippi can usually be estimated by bulletins several weeks
before it sweeps through Louisiana.
"The prediction of floods is perhaps the most exact forecasting that
we do," said Dr. Charles F. Marvin, chief of the U. S. Weather Bureau.
"The prediction side is far ahead of the prevention measures that can
be taken."
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The bureau's flood warnings are instantly heeded by the people of the
region involved, even though the country at large hears very little about
a flood until the water reaches an alarming state. Engineers and levee
boards organize their workers and get out their equipment. The dykes
are strengthened, inhabitants are notified. But along the lower Mississippi many thousands of the people are negro farmers and laborers
and their families, people who often stick to their homes and trustingly
climb up to the rooftops when the river menaces them, rather than
escape when warned.—Daihj Science News Bulletin, by Science Service.
PREDICTING RIVER STAGES
. . . Measurements of rainfall on the headwaters of the streams
and observations of the height of water on the river-gauges at upstream
points are collected by telegraph or telephone from about 800 stations
operated for this purpose. The information thus gathered serves as
the basis for warnings of floods farther downstream.
Thanks to the elaborate system of observations along the Mississippi
and its tributaries and to the slow movement of flood crests down the
rivers, floods in the lower Mississippi Valley can be predicted weeks in
advance, with remarkable accuracy, as has been demonstrated during
the gigantic inundation now in progress. In one of the biggest of
earlier floods the exact time when the crest would reach New Orleans
was correctly foretold 28 days in advance, and the prediction of the
height of the water at the same place was only 5 inches in error.
When the issue of flood forecasts far in advance for the lower Mississippi was begun, about 30 years ago, the Weather Bureau was accused
of unduly alarming the people of the threatened districts. The absolute
verification of the forecasts silenced this accusation, and since that time
similar predictions have been accepted and acted on without question.—
C. Fitzhugh Talman, in "Why the Weather," a Science Service feature.
FLOOD FORECASTING PRAISED
While flood forecasting is "all in the day's work" for U. S. Weather
Bureau men on our rivers, it is fortunately seldom that an opportunity
comes for such service as was rendered by the New Orleans office. The
work of Dr. Isaac M. Cline and his assistant, Willard McDonald, of that
office, can perhaps best be appreciated from the following testimonials
published in the New Orleans Daily States, August 17, 1927:
Two cabinet members joined in praise of Dr. I. M. Cline and his assistant, Willard McDonald, of the New Orleans weather bureau for their
work during the great Louisiana flood of the past spring.
Secretary of Commerce Herbert Hoover said: "It was not the usual
interpretation of technical data. It required judgment and discretion
which amounted to genius.
" T o Secretary of Agriculture William M. Jardine," Mr. Hoover said,
"it should be made a matter of illumined record in your archives."
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In response Secretary of Agriculture Jardine sent the following message to Dr. Cline and Mr. McDonald.
"I do not know of any series of acts which has more thoroughly
realized the ideals of genuine public service by professional knowledge,
outstanding ability, and complete devotion to the interests of the public,
than your work in relation to the Mississippi flood. Your interpretations of conditions and your warnings were of unsurpassing accuracy.
"They resulted in the saving of thousands of human lives and a vast
amount of valuable property. Your achievements during this disastrous
period, however, are but the outstanding incidents in a long list of accomplishments during your career. You have served the public brilliantly and you have properly the public confidence."
Dr. Cline made a series of day-to-day estimates of the flood, and its
progress for more than two months of its movement to the Gulf from
Cairo, 111.
Cline* s Work Great
"We came to rely upon them," said Secretary Hoover, "and to build
the whole organization of our rescue work on them. With the advance
information they gave, we were able to interpret it into a saving of
thousands of human lives. Moreover, the issue of these warnings to
the public by Dr. Cline in such terms as to give confidence and understanding resulted in a great saving of life and property without any
action on our part.
"His office was in service day and night, meeting any demand we might
make. Without it, I believe New Orleans might have gone under water."
The New Orleans Item-Tribune for July 3, 1927, contains four columns
on the New Orleans flood forecasting, from which the following excerpts
are reprinted. The New Orleans States, on August 7, 1927, had a
similar extended story, with some statements about the way in which
forecasts were so well fulfilled. The New York Times of August 30,
1927, published a highly appreciative editorial on the work of Dr. Cline
and Mr. McDonald.
BEGAN FORECASTS IN MARCH
As early as March 23 Dr. Cline began flood forecasts and warnings
for the lower river below Vicksburg. These warnings were kept before
the residents of the valley continually, being changed and raised as conditions in the upper valley warranted.
On Sunday, May 1, 1927, the levees along the Mississippi River in
northern Louisiana had given way in several places and this presaged a
great and dangerous overland flood in the lower valleys of Louisiana. Dr.
Cline visualized a flood of vast proportions and on this date issued warnings for flood levels in the next two or three weeks two to four feet higher
than any floods previously recorded in the history of these lower stretches
of the valley in Louisiana and the people in the valley below were
warned to take every precaution.
These warnings were distributed to every town and settlement in the
danger path by ex-Governor John M. Parker, flood administrator, by
the telephone company, and were published by the press.
"Dr. Cline followed the flood from start to finish and has forecast
from time to time, as forecasts were deemed necessary, the effect of the
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rushing water," says an article in the Item, June 9. "He has warned
districts that evacuation was essential and has informed others that
there was little to worry over. In few instances has he been far wrong.
In no instance was he totally wrong. Yet this service was offered for
the first time in history. Never before has any one had the temerity to
attempt to forecast (in an overland flood) what would happen as the
waters advanced.
" . . . Dr. Cline on May 18, advised everyone to evacuate the district
20 to 30 miles wide which lay between the Pershing highway and the
river. From that time on the bulletins were devoted chiefly to such
warnings. Towns were recommended for evacuation, as were rural districts. Then as the flood waters came down, the residents were either
already in refugee camps or ready to leave. Loss of life was eliminated
and much stock was saved."
How Forecasts Were Made
In a talk regarding the methods he used in preparing his forecasts and
in issuing warnings, Dr. Cline said that he recognized the problem as an
engineering one which would have to be handled by considering the
amount of flow or volume of the water and the elevation of the land in
the area to be flooded; and that this would have to be done quickly in
order to forecast the depth of the threatened flood sufficiently far in advance to enable the people to be intelligently warned.
He said that on Sunday, May 8, Mr. McDonald was working with him
on this problem. They were planning to handle the flood which was expected to overspread the Atchafalaya basins, and that they could find
neither contour nor profile maps with which to plot the work.
He said that Mr. McDonald suggested that the railroads be asked to
furnish the elevations of their stations and profile maps of the railroad
lines running through the threatened areas. This request the railroads
promptly fulfilled, he stated, the elevation of towns and the elevation
of the tracks were reduced to a map of the area over which the flood
would advance—and by making hydraulic calculations and studies in the
depths of the floodwaters the Weather Bureau was able to issue authentic
bulletins and warnings.
As a preliminary in making flood forecasts, Dr. Cline explained it was
necessary to get the rate of movement of water overland—this was compared with the rate of the flow in the rivers themselves. The flow of
previous crevasses on record were carefully checked up, showing the time
required for the water to pass from the crevasse back into the moving
stream. Flood waters in the rivers were found to move at a rate of 40
miles per day while the overland floods moved much more slowly as shown
in the bulletin issued May 10, 1927.
By "river distance" the overland floods travelled at a rate of 13 miles
per day or one-third the rate of the water movement in the river. Dr.
Cline explained, emphasizing that this was curving river distance. When
taken on a straight line measurement these overland floodwaters were
found to move at only an average of 8 miles per day. In this way a
basis of computation was furnished by which was measured the probable
movement of the flood through the Tensas and Atchafalaya basin.
Sonne of the Forecasts
Excerpts frpm a few of these bulletins are listed below, from which
some idea of their great value in the saving of lives and property in the
threatened areas may be had.
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New Orleans, La., May 17, 1927, 2.30 P, M.—Conditions now in sight
indicate that the flood along the M. L. and T. branch line from Lafayette
to Baton Rouge in St. Martin Parish will be 17 to 20 feet deep in the
low bottoms and overrun the track in the vicinity of Breaux Bridge.
New Orleans, La., May 19, 1927, 3.30 P. M.—Estimating the outflow
from crevasses into the western Atchafalaya Basin as proceeding at the
rate of 500,000 cu. ft. per second, the water should reach an average
depth of about 8 feet above the rails of the S. P. Branch line between the
Lafayette highlands and the Atchafalaya River, and overflow the lowlands behind Bayou Teche below that line down to and around St. Martinsville, with water probably entering that town, May 25th to 30th.
New Orleans, La., May 20, 1927, 3 P. M.—St. Martinsville gage read
9.6, a rise of 0.2 foot. Gages at New Iberia, 18.3, and Jeanerette, 19.8,
each showed rise of 0.1 foot.
Flood waters will probably enter St. Martinsville May 25th to 30th,
and residents in low lands on both sides of the Teche in the vicinity of
St. Martinsville, and in the Atchafalaya Bottoms of St. Martin and
Iberia Parishes should be evacuated as soon as possible. Advices regarding conditions to be expected along the Teche from New Iberia southeastward will be covered in later bulletins, but judging from the unprecedented height of water over the 20-mile line from Melville to Beggs,
it appears possible that parts of the lower Teche may be overflowed to
some extent.
Every precaution should be taken to protect against stages of 11 to
13 feet at Morgan City, as previously forecast.
Backwater will overspread Iberville and other Parishes between the
lower Atchafalaya and Bayou Lafourche, but the rise will be slow, so
that evacuation of the territory being invaded by backwaters in that
region is not considered advisable until the depth of water in individual
localities makes it necessary to move the inhabitants.
May 24, 1927, 8.00 A. M.—Low parts of Pointe Coupee Parish should
be evacuated at once, and low parts of West Baton Rouge Parish within
the next five days, and other parts of the area named, as the flood progresses.
On several other occasions, Dr. Cline and his fellow Weather Bureau
officials have effectively embraced the opportunity to save numerous
lives from flood disasters. The greatest of these, heretofore, were on
the occasion of the Galveston hurricane in September, 1900. On this
occasion thousands of people were advised to move out from low places
along the Gulf shore. That advice was followed and many escaped
death. An editorial in the New York Evening Sun, September, 1900,
says the warnings which were sent out by Dr. Cline are said to have
saved thousands of lives along the coast. The Texas papers show that
in some towns and villages and at many plantations and farms, the
force of the wind and the rise of the water were necessarily fatal to life
as at Galveston, but the inhabitants and residents profited by their information, and escaped inland.
OTHER KINDS OF FLOOD
Months of excessive rainfall preceded the present unparalleled flood
along the Mississippi, and the disaster itself has been in progress for
many weeks. This is typical of a great river system, draining an enormous area. At the opposite extreme is the case of a river draining a

Unauthenticated | Downloaded 01/09/23 01:21 AM UTC

small watershed, with precipitous slopes and other conditions favoring
rapid run-off. In such streams floods come suddenly and subside quickly.
A single heavy shower once caused the Black Warrior River at Tuscaloosa, Alabama, to rise 65 feet in one night.
There are many other types of flood. Some floods are caused by icejams in rivers. Ice is carried along in streams at the time of the breaking-up of the frozen rivers in the spring. At times narrow parts of the
channel or sections obstructed by bridge piers become gorged and produce floods back of them. When the barrier yields floods occur below.
The rapid melting of great accumulations of snow in spring is another
cause of floods. Some tropical rivers become choked with vegetation
until the water overflows above the barrier thus caused. The collapse
of a reservoir dam was the cause of the memorable flood at Johnstown,
Pa., on June 1, 1889, and other disastrous floods have had a similar origin.
The most destructive river floods in all history have been caused by
the shifting of the course of the Yellow River over the flat plains of
China. In 15 years from 1851 to 1866 the changes in the bed of this
river are estimated to have taken the lives of from 30,000,000 to 40,000,000 people, through drowning and the destruction of crops.
Lastly, inundations of sea coasts by so-called "tidal waves" have
caused enormous destruction of life and property. Some of these waves
were produced by storms and some by earthquakes.—C. Fitzhugh Talman, in "Why the Weather?" (Science
Service).
FLOODS, TORNADOES AND EARTHQUAKES LEAD
WORLD CALAMITIES
(Science Service Correspondence)
Floods and great storms, such as tornadoes and typhoons, are the
most numerous of world calamities. This is indicated by a report for
the year which ended August 31, 1926, just made to the Geographic Society of Geneva by Raoul Montandon. The Geneva society cooperates
with the International Red Cross Committee and the League of Red
Cross Societies in compiling statistics and data concerning calamities in
all parts of the world.
In the year reported there were 98 floods. Most of these were in
Japan and Jugoslavia, each of which reported nine. The United States,
Germany and Great Britain were tied for second place with six each.
For cyclones, tornadoes or typhoons, the United States led with 15.
Japan, France and Italy were next with six each. A total of 75 were
reported.
Thirty-one earthquakes were reported, affecting 34 countries. Here
Italy led with five. The United States is only credited with two of sufficient severity to be included.
The United States is also down for one fire and one avalanche. However, America leads the world with the total number of calamities, for
it is credited with a total of 25. Italy comes second with 21, Japan third
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with 19, Jugoslavia next with 16. Following in order, come Spain with
15, and Russia and France each with 11. Great Britain is credited with
a total of six. Two of Russia's calamities are famines, of which no other
country is credited with more than one.

TROPICAL CYCLONES
Tropical Cyclones comprising an exhaustive study along entirely new
lines of the distribution of wind directions and velocities, clouds, precipitation, and other features observed and recorded in sixteen tropical
cyclones which have moved in on the Gulf and South Atlantic coasts
during the twenty-five years, 1900 to 1924, inclusive, with deductions
concerning the causes of the distribution of winds and precipitation in
cyclones, the development and movement of cyclones, and the passing of
the cyclone from the tropical to the extratropical latitudes. By Isaac
Monroe Cline; 301 pp., 77 figs., bibliog., index. The Macmillan Company,
New York, 1926, $5.00.
Dr. Cline's inclusive title outlines this scientific contribution to the
internal meteorology of tropical cyclones, so far as they have been accurately observed at U. S. Weather Bureau stations in the United States.
This admirably supplements C. L. Mitchell's monograph on West Indian
cyclones as wholes (West Indian hurricanes and other tropical cyclones
of the North Atlantic Ocean. Mon. Weather Review, Suppl. 24, 1924,
47 pp., 66 figs.), Mitchell's work, unfortunately omitted from Cline's
otherwise excellent bibliography, treats exhaustively the regions of
origin and the tracks and intensities of all known tropical cyclones in
West Indian and southwestern North Atlantic waters, from 1887 to 1923.
The author's method is to place on a form representing the quadrants
of the cyclone the hourly observations made at the various Weather
Bureau stations within the storm. Thus a chart is obtained showing
several straight or curved columns of wind direction arrows, wind velocity numbers and hourly rainfall values for each station as it moved
through the storm. The cyclones studied are classed as to whether the
storms continued to progress after passing the coast, and the moving
ones are subdivided according to their large or small size. The diagrams for the storm within each group are combined to make a composite picture for the group.
For the moving cyclones there is revealed in the right rear quadrant
a broad, deep, tide-raising current of air moving at great velocity in
the direction of motion of the cyclone. This collides with a very gusty,
shallower wind in the right front quadrant, moving from right to left
almost across the path of the cyclone. The result is a tremendous
ascent of air, with a great concentration of precipitation in the right
front quadrant, commonly 50 to 100 miles in advance of the center,
farther ahead with the rapidly moving than with the slower ones. Relatively little precipitation occurs in the left front quadrant where the
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cross wind meets the weaker, rearward wind of the left half of the
storm; and precipitation is usually scanty after the storm center has
passed. When the storm is not moving there is a more uniform distribution of inspiralling winds and precipitation.
Since the energy of the storm comes from the precipitation of such
enormous quantities of water vapor, the center of lowest pressure tends
to move toward the area of heaviest precipitation. Furthermore, when
the cyclone gets inland, and the supply of vapor is reduced, especially
in the lee of highlands, its intensity decreases. The general movement
of the storm is definitely with the general drift of the atmosphere up to
heights of 3 to 5 miles, the height depending on the magnitude of the
storm. This is revealed by the observations of cloud movements at
various levels.
Much of the volume is devoted to the detailed data for each storm,
and the short summaries, straight to the point, leave the reader readily
convinced that the interpretations drawn from the data are sound. Here
is an authoritative book that must be the standard for years.—Charles
F. Brooks.
THE SIZE OF TROPICAL CYCLONES
The cyclones of the tropics, otherwise known as hurricanes, are of
small area in comparison with the cyclonic storms of middle latitudes.
This statement holds good whether it refers to the entire area in which
the barometric pressure is low and the circulation of the winds is under
the influence of the storm, or merely to the much more restricted region
in which high winds prevail.
In a tropical cyclone the area within which, at any one time, winds
are of hurricane force is much smaller than is generally supposed. Probably there are many experienced navigators who do not realize that the
whole region of dangerous winds often has a diameter of not more than
20 or 30 miles, and is sometimes even smaller than this. The British
Meteorological Office has recently reported some typical cases.
Thus on December 2, 1922, the American S. S. Eclipse encountered a
cyclone in the Arabian Sea. The ring of winds of hurricane force was
only 4 miles wide, while the "calm center" enclosed in the ring was 4
miles in diameter. On September 21, 1922, a hurricane passed over
Bermuda. Observations in Hamilton harbor showed that the ring of
hurricane winds was 15 miles wide in advance of the center; the center
was 7 miles in diameter; and the hurricane winds in the rear were 19
miles wide. In the typhoon that wrought great damage at Hong Kong
on August 18, 1923, the ring of destructive winds was 27 miles wide in
advance of the center, and 12 miles wide in its rear, the center being 7
miles in diameter.—C. F. Talman, in "Why the Weather?"
(Science
Service).
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