crops," had been heard by 24 per cent, and 76 per cent of these believe it.
"Winters now are less severe than they were 30 or 40 years ago" had
been heard by 82 per cent and was believed by 68 per cent of those who
had heard it.—M. A. J. and C. F. B.
A C T I V I T I E S O F T H E U. S. W E A T H E R

BUREAU

The abbreviated edition of the annual report of the Chief of the
Weather Bureau for the fiscal year ended June 30, 1931, has just appeared. The report includes quotations from the basic acts defining the
work of the Weather Bureau, including the recent air commerce act,
which extended the Weather Bureau's activities so broadly in the aeronautical phase.
Brief mention is made of studies in progress to extend the periods of
forecasts. Three methods of approach to this problem are recognized:
" ( 1 ) the direct physical process of cause-and-effect relationship between known physical causes and attendant weather condition; (2) the
so-called periodicities or cyclical recurrences of weather phenomena,
either in the sequence of conditions themselves or as correlated to some
astronomical or other sequence of events; (3) the mathematical correlations between the present weather in one locality with either past
weather in the same locality or the past weather in some other locality.
It is only fair to say that the bureau has conducted very intensive investigations in one or the other of these possible lines of approach without as yet having found a sufficiently sound basis yielding possibilities
of successful forecasting."
A collection of reports from broad areas of the ocean, as well as from
the land, and the international exchange of weather information across
the Atlantic Ocean is mentioned.
A new feature is the training of forecasters, for which definite appropriation was made by Congress. These forecasters are being taught
not only the practical art, but also are being educated further in meteorology and the application of mathematics and physics to forecasting
problems.
The weather for the year is briefly summarized, particularly with
respect to the great drought of 1930.
"Complete records for the 12 months of 1930 show that Oregon, Missouri, Tennessee, Kentucky, Indiana, Ohio, Michigan, West Virginia,
Virginia, Maryland, Delaware, New Jersey, Pennsylvania, New York and
New England had the driest year on record. In Kentucky, West Virginia, and Virginia, the 1930 rainfall was 20 per cent, or more, below
the previous low record, while in Maryland it was about 30 per cent
below the lowest for any year since state-wide data have been maintained. Forty of the forty-eight states had below-normal rainfall. The
final figures for the year as a whole conclusively show that the 1930
drought easily takes first place f o r severity in the climatological history
of the United States."
To facilitate studies of droughts in the future, the Bureau will undertake to gather statistics on the following features of periods of rainfall
deficiency.
"Duration.
Deficit of rainfall with respect to the normal for the time and place.
Amount of past moisture, as indicated by the rainfall previous to the
beginning of the drought, for example, within the previous month.
Area involved."
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A committee of the Bureau has defined drought:
"Drought: A lack of rainfall so great and long continued as to affect
injuriously the plant and animal kingdoms and to deplete water supplies
both for domestic purposes and for the operation of power plants, especially in those regions where the rainfall is normally sufficient for such
purposes."
A detailed table of the percentage of normal precipitation by seasons
from the spring of 1930 to the summer of 1931 for each state section of
the Weather Bureau is presented. The rainfalls for the autumn of
1930 and for the crop season of 1931 are shown to be generally satisfactory, with the exception of the northern plains, where the dryness
continued.
River stages have reached extraordinarily low levels. The lowness of
the water has provided an opportunity for a considerable amount of
gauge repair work and resurveying of the zero marks.
The report ends with a summary of the recent studies of anemometry
by Chief Marvin. The conclusion is reached that the four-cup anemometer, in use by our weather service since 1872, with the exception of the
past four years when the three-cup type has been employed, is superior
to the three-cup anemometer. The Chief says:
" I t has been decided to be most proper for the bureau to return to the
four-cup standard, on or before January 1, 1932, if practicable."
Prof. Marvin's paper on this subject of anemometry was published in
the August-September BULLETIN, pp. 151-154, and more complete details
will be published in the Monthly Weather Review.—C. F. B.
DROUGHT
In a recent extension bulletin (No. 266) of the University of Iowa,
Floyd Nagler presents a careful study of the drouth of 1930 in Iowa.
"The combination of the ninth warmest summer on record with the
third driest july and August in 58 years reduced the low water flow of
many Iowa streams to unprecedented minimums." (The water scarcity
was felt again in the summer of 1931.)
Dr. Nagler's bulletin is well illustrated with maps and graphs showing the normal annual and July-August rainfall and that received in
1930 and other dry years. For the drouth both the actual rainfall and
percentage of normal are given. Maps of mean annual runoff (2 to 8 in.)
and mean annual water loss (24 to 27 in.) are an unusual feature.
There is also an interesting graph correlating ground water level and
rainfall on the Ralston Creek Watershed 1924-1931. The paper concludes with an account of several notable downpours which occurred in
1930 despite the general deficiency in rainfall. The runoff from these
heavy rains was so rapid that they contributed little to the ground water
supply.—E. S. B.
Iowa suffered again from heat and drought in the summer of 1931.
Exceptionally hot weather in June led Mr. C. D. Reed, Director of the
Weather and Crop Bureau, to expect a hot, dry July and August. In
the Iowa Weather and Crop Bulletin for the week ending June 30, Mr.
Reed published the following warning:
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