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than the earlier outlook indicated, and better than last year. All reports indicate good conditions and satisfactory business.
The hot, dry weather just referred to had a rather unfavorable effect upon
corn, although in most of the large producing areas actual drouth conditions
were in evidence in spots only. For the most part, generous rains came before
damage was serious.
In the cotton belt, after prospects indicated the largest crop in some years,
excessive rains, which were so beneficial in the corn region, darkened the outlook
considerably. The weather was very favorable for the boll weevils' activities,
and damage was serious. About the middle of August came reports to the effect
that with cessation of rainfall the cotton yield would be satisfactory and business
good, but if existing conditions were maintained the business outlook would be
poor. Here business depended almost entirely upon the question of rainfall.
W e t weather continued and hope for a large crop is practically gone.
The last few weeks have shown another change in weather conditions—the
most favorable change to be looked for under the circumstances. Dry, warm
weather has prevailed over most of the corn and cotton producing region. In
the corn belt the rainfall, at first very welcome, became superabundant, and the
crop, being late, needed warmth and sunshine to bring it to maturity before the
first heavy frost—particularly in the north. The need of dry weather in the
cotton belt has been mentioned. In the case of corn, the weather of the last
few weeks has assured a record crop; killing frosts came too late to do serious
damage. As for cotton, deterioration has ceased, there has been improvement in
many regions, and the final yield will be at least satisfactory. It will be seen at
once that in the corn and cotton regions, particularly the latter, weather has been
exercising a very powerful influence upon the business outlook.
A n offshoot of the cold Spring this year was a "freeze" early in April, extending over most of the fruit-growing district of southwest Missouri, Arkansas,
Oklahoma and Texas. In the more southerly sections, the peach crop was
practically wiped out by this caprice of the weather. In 1919 Arkansas was one
of the leading peach states, with a total production of 3,639,000 bushels. The
estimate for 1920 is 87,000 bushels, or about 2 per cent, of a full crop. The effect
of the weather on business in these peach-growing regions, is obvious. Favorable weather, on the other hand, has promised enormous fruit crops in New York,
Ohio, Michigan and other states in the East and N o r t h — w i t h a correspondingly
good business outlook.
The lateness of so many important crops, due to the lateness of the season,
will have a definite effect upon business in various parts of the country. Collections, for example, may be slow, and general business activity likewise, pending the marketing of these crops that are overdue. More heavy rains, that
would interfere with cotton picking, would slow up business and collections
in the South—as was the case in 1919.—A. L. BOSTWICK.
WEATHER BUREAU ACTIVITIES.
[Abstracts with excerpts from the administrative section (24 pp., 8 vo.) of the forthcoming
Annual Report of the Chief of the Weather Bureau, 1919-20.]
INTRODUCTION.

" I t seems appropriate in this report to lay special emphasis upon the limitations which now surround practically all the activities and service the Weather
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Bureau is charged by law to render. For several years the annual appropria
tions of the Bureau have remained practically stationary, while costs for services
and supplies of all kinds have advanced greatly. T o the difficulties these conditions bring in maintaining the service of meteorology applied to the interests
of agriculture, commerce, and navigation at its proper standard of completeness
and efficiency there are added the necessities of meeting, as far as possible, the
new demands created by simply the normal growth of the Nation as well as needs
which are now a permanent part of national existence as a result of war experiences and developments. Meteorological service for aeronautics and military
operations must be supplied. The Weather Bureau is the logical Federal agency
for this purpose and needs the strongest possible support of Congress and the
people to enable it to meet all its new obligations.
•"Every national activity, industry, and interest has become aroused to the
immediate practical value of weather advices, warnings, forecasts, and information in the daily sequence of affairs. Aviation and the aerial mail service are
protected and assured a greater percentage of safety and success by a foreknowledge of flying conditions. The total number of stations now equipped to render
the special free-air data required is only 11, to represent the continental United
States. Even supplemented by about an equal number of reports from Army
posts and Naval bases, the number of stations is ridiculously inadequate and must
be increased to meet the present demands and future growth of aviation.
"Limited personnel, whose rate of pay has remained stationary with stationary
appropriations, has compelled the Bureau to make numerous curtailments of
useful activities. For example, it was formerly the custom for employees of the
Bureau to prepare daily the large glass weather maps on the principal exchanges,
boards of trade, chambers of commerce, etc., in the larger cities of the country.
Much dissatisfaction prevails whenever it is imperatively necessary, from lack
of funds and trained employees, to curtail this service.
" T h e enormous development of motor traffic and trucking has created an urgent
demand upon the Bureau for weather reports and statements of road conditions
for vicinities surrounding each of its principal stations. This has been met as
far as possible, but the Highway Weather Service, as it is called, falls far short
of supplying the motoring public with the aid and service to which it is entitled.
" A new enterprise in the form of weather and rain insurance imposes other
important obligations of preparedness upon the Bureau to supply facts and data
this undertaking requires. This is not a burden at the present time, but is
doubtless destined to crystallize into an activity which in the aggregate for the
country will entail a very material added expenditure of time and effort.
"Obviously meteorology cannot be limited by either national or even continental boundaries. Its logical field must embrace the entire globe. Every
success attained in great storm warnings and forecasts simply increases the confidence of those served and benefited, awakens greater expectations, and imposes
added obligations upon the forecasters. The greatest hope in meeting this
situation comes through the collection of numerous reports from the vast ocean
expanses and international exchange of observations. A circumpolar service
of this character, but of small extent, which existed before the war, has not yet
been restored, but happily agencies are at work which give promise that the future
will ultimately bring about the realization of a daily weather map, first of the
Northern Hemisphere and, possibly, later of the world. In the meantime, every
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effort is now being directed to the restoration of the meteorological reports of
the oceans.
" I n general terms, the Weather Bureau is suffering from the ravages of the
war and the consequences of an enormous change in economic conditions. Its
work is conducted under strained conditions by a faithful personnel, largely discouraged by the slow and inadequate adjustment of Federal compensations to existing conditions of life. The rehabilitation of the service is now a most urgent
need."
Some of the principal features of the work are mentioned in the following paragraphs :
FORECAST SERVICE.

In spite of increased demands no material changes could be made in the regular
forecast service during the year, some special forecasts and warnings are summarized below.
The Army and Navy Balloon Race started from St. Louis on Sept. 25, 1919.
Throughout the race each contestant was supplied promptly with the observations, forecasts and advices. The information proved of decided value and the
forecasts were accurate to a remarkable degree.
Recruiting Tour of the "NC-4."—The
naval flying boat NC-4 began its recruiting trip from Rockaway Beach, Long Island, the latter part of September.
Throughout the entire trip, which lasted several months, the morning and evening
forecasts of weather and wind directions and velocities, both at the surface and
aloft, for the aviation zone in which the boat happened to be were supplied by
the Weather Bureau. [See report in Mo. Weather Rev., Sept., 1920.]
National Balloon Race. —• This race was scheduled to start from St. Louis,
Mo., at 6 P.M., October 1, 1919. A special message was sent that morning stating
that there would be showers and thunderstorms to the east and north of St.
Louis that night and the following day, and that the conditions would not be
favorable for free ballooning. A second forecast, based on special observations,
was sent at 2.33 P.M. advising that the race be postponed, as the balloons would
be carried northward toward the Great Lakes, where squalls and thunderstorms
would be experienced. Notwithstanding this advice, the race was started at
the appointed time. The contestants, 10 in number, were carried northward as
predicted, and squalls, thunderstorms, and generally unfavorable weather occurred. One of the balloons, with its two occupants, was lost in Lake Huron.
Transcontinental Reliability Aeroplane Race. — This race was confined to
aviators of the United States Army. Starting points were San Francisco,
Calif., and Mineola, N. Y . , the course being a round trip between the two points.
It began October 7 and ended October 31, 1919. Special forecasts were prepared
for the benefit of the contestants each morning and evening during the entire
period. For this purpose the route was divided into seven zones, and a separate
prediction of weather that would be encountered was issued for each zone and
telegraphed to the control stations. These forecasts were of great assistance to
the flyers. The race was won by Lieut. Belvin W. Maynard. In commenting
on the race the official news bulletin of the Air Service said:
"Lieut. Maynard's wonderful time was due to the fact that he took advantage
of the splendid service rendered by the Weather Bureau in sending the weather
forecasts to all of the control stops. If he had been informed that the weather
would be bad for the next control stop, he would immediately take off and get

Unauthenticated | Downloaded 01/09/23 01:58 AM UTC

10
to this stop before the storm had approached. This enabled him to gain a distinct advantage over the other participants at the very outset of the race."
Open-Air Entertainments and Weather Insurance.—'While the Bureau has been
called upon many times in former years for special weather forecasts for various
public functions, such as State and county fairs, roundups, and other assemblages
in the open air, the number of such requests has greatly increased in the past
year. A new and important feature has been involved in such service, due to
the rapid incresae of weather insurance written by companies to cover owners
and directors of such enterprises against losses because of bad weather. Moreover in the settlement of insurance claims the official records of the Bureau are
regarded as the final authority.
Flying-Weather Forecasts.—In July, 1919, a new form of forecasts, known as
"Flying weather," was begun at the request of the War Department. The
country was divided into seven zones, and a separate forecast made for each of
them in the A.M., and certain of the eastern zones in the P.M. Later the number
of zones was increased to 13.
"Similar service has been furnished the Post Office Department as an aid to
mail-route aviators. It is likely that arrangements will be made for supplying
similar information for the coastal zones of the N a v y . " * * *
Storms.—Although only two or three storms of extraord nary character and
violence occurred, cold waves, storms, heavy snows, frosts, etc., which required
the issuance of warnings and advices, were in excess of the average. It was a
year of weather abnormalities which necessitated extra vigilance on the part of
the forecasters.
Verification of Forecasts.—In order to show the verification of the forecasts,
a table is given in the Report. This table covers the five years, 1915 to 1919,
inclusive, for each of the five forecast districts into which the United States is
divided, and shows the percentage of vertificaion of the A.M. 36-hour weather
and temperature forecasts. This table is of considerable interest not only as
showing the uniformly high percentage of verification maintained in all States
and in all years, but also as indicating what portions of the United States are the
most difficult to forecast the weather for. The hardest region for which to predict temperatures is Montana, the 5-year average being 84.4 per cent.; and the
easiest is southern California, with 96.1 per cent. The hardest region for forecasts of "weather" (fair or rain or snow) is Upper Michigan, with a score of 81.6
per cent for the 5 years, and the easiest is southern California, with 92.6 per cent.
For the whole United States the average for 1917, 87.6 for the "weather" exceeds by 2.2 the percentage of verification for 1918. 1915 was the best year for
temperature forecasts, 91.0 per cent and 1918, the worst, 89.0 per cent. The
combined average for all the districts for the five-year period is 88.4 per cent.
" I t has long been recognized that the complete verification of weather forecasts,
by which is meant the finding of the exact relation between the conditions forecast and those which actually occur, involves insurmountable difficulties and
that approximately accurate results only are possible according to a series of
relatively arbitrary rules. As verifications are based on the results of two observations a day (8 A.M. and 8 P.M., seventy-fifth-meridian time), account is
taken only of precipitation or its absence during 12-hour periods. For example,
the forecast "Rain to-night, fair Wednesday," would be counted a failure in the
second period if some rain fell after the morning observation, although the weather
was fair for the rest of the day; it would receive a credit of only 50 per cent, b y
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the rules of verificaton, but the public would undoubtedly regard the forecast
as a complete success. In the same manner, a rain forecast for both periods would
fail if the rain stopped just before the first observation of the second period.
"While general rules for the verification of weather forecasts will always fail
and succeed, more or less, in individual cases of the kind cited, it is nevertheless
generally admitted that in such cases the failures and successes balance each
other in the long run, so that after all the general averages under empirical rules
fairly represent the true results."
*

*

*

*

AEROLOGICAL INVESTIGATIONS.

"Kite Stations.—Free-air observations by means of kites have been continued
throughout the year at Broken Arrow, Okla.; Drexel, Nebr.; Ellendale, N. Dak.;
Groesbeck, Tex.; Leesburg, Ga.; and Royal Center, Ind. These observations
include daily kite flights and, whenever possible, continuous series of flights
covering periods of 24 to 36 hours. Records of air pressure, temperature, humidity, and wind direction and speed are thus obtained. Brief summaries are
telegraphed daily to the central office and other district forecast centers.
"Pilot Balloon Stations.—Observations
by means of pilot balloons were continued at five of the kite stations (all except Drexel, Nebr.), and at Ithaca, N. Y . ;
Lansing, Mich.; Madison, Wis., and Washington, D. C. Early in the fiscal
year this work was organized also at Burlington, Vt., and Denver, Colo. These
observations are made twice daily, and the indicated wind conditions at various
heights are telegraphed to the central office and other district forecast centers
for use in furnishing advices to the military, naval, and postal aviation services.
West Indian Hurricane Service.— [See July-August BULLETIN* p. 87.]
"Cooperation.—Throughout
the year cooperation with the Army and N a v y
meteorological services has not only been maintained but has been rendered considerably more effective than heretofore. In addition to the two balloon stations established by the N a v y in the West Indies . . . about a dozen similar
stations are operated by these two services in various parts of the United States.
These stations are so distributed with respect to those of the Weather Bureau
that the country east of the one hundredth meridian is well covered. Observations are made and telegraphed in the same manner as are those at the Weather
Bureau aerological stations.
"Special observations were made during the year in connection with the transAtlantic flight of the British dirigible R-34, the Army and N a v y race from St.
Louis, and the recruiting trip of the NC-4.
"All observations made at kite and balloon stations, Weather Bureau, Army,
and N a v y , are forwarded to the Central Office of the Weather Bureau for final
reduction and study. Data based upon these observations are furnished in
answer to numerous inquiries not only from other Government Departments
but from commercial aviation concerns as well. * * * Several papers, containing discussions of aerological data and their application, were published, and work
was begun on an aerological survey of the United States east of the Rocky Mountains based upon all kite and balloon observations thus far obtained."
CLIMATOLOGY.

In addition to the many activities that have been carried on in this depart-
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ment of the Bureau in preceding years, the past year has witnessed a considerable increase in work to supply data to meet the needs of aviation.
"OCEAN

METEOROLOGY.

" I n recognition of the increasing importance of marine meteorology consequent upon the growth of our merchant marine and the developments in transoceanic flight, the marine work of the Bureau was organized as a division of the
central office, effective April i, 1920. Prior to that date the work at Washington was conducted by the marine section, a branch of the climatological division. Outside of Washington marine work is carried on by officials of the
Bureau located at the principal ports, in connection with other duties.
"During the year the marine work progressed along the usual lines. There
was a substantial and satisfactory increase in the number of reports received
from ships, sufficient to warrant the expectation that the total number will
shortly equal or possibly exceed that of the pre-war period. Every effort was
made to secure additional reports.
The examination and charting of reports from the North Atlantic Ocean was
continued and some tentative work done in connection with the charting of reports from the North Pacific Ocean. Summaries of weather conditions over
both these oceans were published in the Monthly Weather Review, and tracks
of the more important storms furnished the Hydrographic Office, under departmental arrangement, for publication on the pilot charts. An increased amount
of data was supplied for use in Admiralty cases. Officials at Weather Bureau
offices located at the principal ports were actively in touch with maritime interests.
" T h e safe and economical operation of ships depends largely upon a fundamental knowledge on the part of their officers of the weather of the oceans. If
the United States is to succeed in its efforts to conduct an extensive merchant
marine, one of the necessary conditions is that it add to the present-day knowledge
of ocean or marine meteorology. The Weather Bureau is the governmental
agency charged by law with the duty of furnishing meteolological information
in the aid of navigation and has been earnestly endeavoring to meet the demands
upon it in this field. War and postwar developments have, however, broadened
these demands until the Bureau is unable adequately to meet the needs of the
situation with the resources now at its command.
"AGRICULTURAL

METEOROLOGY.

" T h e principal routine work of this division is the collection of temperature
and rainfall data and the effect on crops and farm operations and the publication of this information in weekly weather and crop bulletins. * * *
" I t has been determined that most crops have a critical period of growth
usally short, when favorable weather will cause a good yield and unfavorable
weather a poor yield, regardless, mainly, of earlier or later weather condition,
Studies to determine this critical period are carried on as far as time and opportunity will permit. Some of the studies carried to completion relate to the
effect of temperature, rainfall, and snow on winter wheat, cultivation and rainfall in the Great Plains, relation between precipitation and the grazing capacity
of ranges, the seasonal distribution of precipitation, and sunshine in the United
States.
" T h e greatest need in this direction is the establishment of agricultural meteorological stations at the agricultural experiment stations in the principal crop-
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growing areas. When established, a careful and systematic record can be begun
of the temperature, rainfall, sunshine, etc., and at the same time a complete record
of the development of the various crops. B y maintaining these stations for a
period of years, the most critical period of growth and the weather factor most
affecting the crop can be determined."
*

*

*

*

MONTHLY WEATHER

REVIEW.

During the fiscal year the edition published was increased from 1525 to 1750
to meet a considerable increase in demand. The number of paid subscriptions
nearly doubled during this period [largely through the American Meteorological
Society].
"LIBRARY.

"During the fiscal year 1050 books and pamphlets were added to the library,
the strength of which is now over 39,000. * * * A marked growth of interest in
meteorology that has followed the war is indicated by the large number of requests which the library now receives from all parts of the United States and elsewhere for information and the loan of books.
" I N V E S T I G A T I O N S IN SEISMOLOGY.

" * * * During the calendar year 1919, 86 separate earthquakes, strong enough
to be felt were reported from different parts of the continental UnitedStates. * * *"
SOLAR RADIATION

INVESTIGATIONS.

Observational work has been maintained at Washington, D. C., Madison,
Wis., Lincoln, Nebr., and Santa Fe, N. Mex.
" A summary has been prepared of the measurements made previous to July,
1919, and utilized in the determination of average monthly sunshine intensities
in the United States east of the Rocky Mountains. These have been published
in the Monthly Weather Review for November, 1919, in the form of charts, which
are the only sunshine intensity charts yet published for any country.
" T h e above summary also has served as the basis for determinations of the
intensity of direct solar illumination, and of the illumination from the sun and
sky, which latter is commonly called daylight intensity. These results are also
published in the Review for November, 1919, in the form of diagrams, by means
of which the illumination of surfaces normal to the incident solar rays, of horizontal surfaces, and of vertical surfaces variously oriented, may be determined
for different parts of the United States east of the Rocky Mountains, at any
hour of any day of the year, under average clear-sky or overcast-sky conditions.
" O n account of the few points at which solar radiation measurements have
been made, the above results must be considered as a first approximation only.
With a view to providing for additional observing stations, two new Marvin
pyrheliometers were constructed and standardized during the year, and a few
pyrheliometric measurements were made at points in California and Oregon
during February to April, 1920. Owing to the lack of adequate funds, however,
it has been necessary to defer the establishment of stations on the Pacific and
Gulf coasts, where they are urgently needed.
" T h e few measurements obtained indicate that during the spring months, at
least, solar radiation near sea level in the Pacific Coast States has about the same
intensity as in the Plains States.

Unauthenticated | Downloaded 01/09/23 01:58 AM UTC

134
"Measurements of the intensity of the heat radiated from different types of
orchard heaters and of the retardation of nocturnal cooling by a smoke cover
were made during the winter of 1919-20 in orchards in California and Oregon.
The results, which were published in the Review for June, 1920, indicate that to
protect orchards from frost the attempt should be made to warm the air by the
total combustion of fuel rather than to retard cooling by the production of a
smudge through the imperfect combustion of fuel.
" A study of the relation between the solar constant values published by the
Smithsonian Institution and the weather conditions in the United States was
well under way at the end of the year. It promises interesting developments
in the subject of temperature control."
The report also contains information on the highway weather service, weather
maps, river and flood warnings, mountain snowfall measurements, weather
Bureau quarters, telegraph service, printing, volcanology, and instrumentation.
MONTHLY WEATHER REVIEW.
AUGUST, 1920.
(Issued Nov. 5, 1920.)
The August issue of the Review contains 15 contributions, mostly short ones,
and 14 notes or abstracts. The contributions are noted below:
* Mathematical inquiry into the effect of weather on corn yield in the eight
corn-belt States. H. A. Wallace. Pp. 439-446. (With introductory note by
C. F. Marvin, and discussion by C. F. Brooks.)
[July rainfall, while a dominating factor in determining corn yield in Ohio,
is not such a dominating factor in many of the other corn-belt States, and in
northern Iowa especially July rainfall ordinarily has very little influence on corn
yield. Each State is a specific problem in itself, and the probabilities are that
each county in a State is a specific problem. In Polk County, Iowa, for instance,
it was found that there is a tendency for warm Junes to harm the corn yield,
each degree of increase in temperature cutting the corn yield by 0.8 of 1 per cent,
whereas in Floyd County, Iowa, only 150 miles farther north, warm Junes
benefit the corn yield, each degree increases in June temperature adding 1 per
cent, to the corn yield.
The problem of predicting corn yield from the weather is relatively simple
in the southern half of the corn belt, notably in Kansas, Missouri, and southern
Illinois where drought and heat in June, July, and August are the chief influences.
The problem is to measure the degree of the drought and heat with accuracy.
Careful examination of the rainfall, temperature, and corn-yield data in the
various corn-belt States leads to the belief that while the method of correlation
coefficients is very useful for preliminary examination of the data, and while this
method gives fairly good predicting formulae in the southern part of the corn
belt, yet it is not at all well adapted to the northern part of the corn belt, and
especially to northern Iowa.—Excerpt from author's conclusions. ]
Among the points brought out by the discussion were the following: If the
corn yields per acre harvested for grain, rather than per county or State, were studied
in relation to departures of the weather factors from optimum conditions for
corn rather than in relation to departures from the normal for the place, much
of the conflicting character of the results would probably have been eliminated.
A note on "Damage to Crops by Weather" communicated by J. Warren Smith,
presents a table from the Monthly Crop Reporter which shows the average damage
for 8 to 11 years sustained by the 12 important crops, wheat, corn, oats, barley,
flax, rice, potatoes, tobacco, hay, apples, berries, and cotton, 7 of the 11 factors
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