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REPORT OF THE CIHIEF OF THE WEATHER BUREIAU. 

U. S. DEPARTMENT OF AQRIUULTURE, 
WEATHER BUREAU, 

Washington, D. C., July 98, 1906. 
SIR: I have the honor to submit a report of the operations 

of the Weather Bureau during the fiscal year that ended 
June 30, 1905. 

WILLIS L. MOORE, 
Chitif of Weather Bureau. 

Ron. JAMES WILSON, Secretary. 

REVIEW OF TEN YEARS' WORK. 

The present Chief of the Weather Bureau completed ten 
years of service as such on July 4, 1906, having served previ- 
ous to his appointment as Chief of the service nineteen years 
in the various subordinate grades. It may, therefore, not be 
inappropriate a t  the end of this decade to make a brief survey 
of the development of the weather service during his adminis- 
tration. 

It is probable that there 'is no part of the Government ser- 
vice in which rigid discipline'is more necessary to its well-being 
than in the United States Weather Bureau, It has to do with 
the saving of life and property. While its observations are 
made with scientific precision, yet its warnings of danger from 
floods, from gales, or from frigid air, are the results of empiri- 
cal reasoning, and, therefore, even with favoritism eliminated 
from its personnel, and with the maintenance of the highest 
form of the merit system of appointment, promotion, and pre- 
ferment, there will still be a small percentage of error in its 
warnings. The public is entitled to  know, however, that it is 
only by the maintenance of a high standard of official integrity 
that the percentage of error is reduced to and kept a t  a low 
figure. 

The following statement of appropriations, disbursements, 
and unexpended balances, from July 1,1895, to June 30, 1906, 
ten years, shows that the average per annum increase in the 
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appropriations for the support of the Weather Bureau has only 
been 4.41 per cent; that during three years of this period 
there was an actual decrease in the appropriations and that 
during no year was there a deficit, but that each year ~t 

considerable sum of money-in one case amounting to over 
$71,000, in another to $13,000, in another to over $9,000, and 
in still another to over $8,000-was returned to the Treasury 
as unexpended balance. 
Appropiations, dirtburaementa, amd unexpended balanwa from July 1, 1896, 
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*&stimatod. tDecrease. 
Again referring to the fact that the average per annum in- 

crease in the cost of the weather service during the past ten 
years is only 4.41 per cent, it is significant, as showing the 
benefit to the weather service of a determination to apply the 
spirit as well as the letter of the civil service law, that the 
daily distribution of forecasts and warnings, or of printed 
charts containing the daily meteorological data of the United 
States, has increased from 22,582 to 622,880 copies, of which 
158,000 represent printed reports. 

The frequently expressed opinions of persons who represent 
the important interests that the Weather Bureau was created 
to serve show that it has made such progress in its internal 
discipline and in the results accomplished for the benefit of 
the farmer, the mariner, the shipper, the manufacturer, and 
the seeker after health or pleasure, that there is no weather 
service anywhere in the world comparable with it. It has 
received the commendation of citizens of this country as well 
as the encomiums of scientists both at  home and abroad, many 
of whom come here to study its organization. In  recent years 
it has been equipped with standard instruments, apparatus, and 
furnishings of the latest design; daily maps are printed at  
nearly 100 of its local stations; large glass maps, containing 
the current weather reports, are exhibited each morning before 
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important commercial associations; maps, either neatly printed 
or milleographed, are distributed within three hours from the 
time that the observations 'are made. Climatic statistics for 
the various States are collected from nearly 4,000 voluntary 
Observers using standard instruments, and printed in the form 
of monthly State bulletins, so that the climate of one region 
can be readily compared with that of another. It has extended 
its network of stations around the Caribbean Sea and the Gulf 
of Mexico, so that no destructive tropical storm may come with- 
out warning. It has established stations in Bermuda and in 
the Bahamas, and arranged for cable cooperation in the Azores 
and along the western coast of Europe, which enables it to  
make forecasts for two or three days in advance for steamers 
leaving this country, and to warn steamers leaving Europe for 
America of severe storms which they may encounter on their 
western voyage. With kites and mountain stations it has 
explored the upper air and gained useful knowledge. It has 
conducted experiments in wireless, or apace, telegraphy, and 
developed one of the best wireless systems now in use. It has 
extended its system of telegraphic and olimatic observations 
SO that now, except in some portions of the Rocky Mountain 
States, the temperature and rainfall collditions of nearly every 
county can be ascertained; these observations are of great 
benefit in the development of the arid and subarid regions, 
especially in the organization of the extensive irrigation works 
reoently authorized by Congress. 

It has developed and put into effect a fair, yet rigid, disci- 
pline for the control of its personnel-a system of merit in 
which eQch person works out his own status to such an extent 
that it is practically impossible.for an incompetent or unde- 
serving person, or a person lacking in good character, to reach 
any important post of duty. With this discipline there is 
associated a system of study and examination which develops 
the intellectuality of those who receive advancement. With 
such a discipline it has, with rare exceptions, given timely 
warning of the coming of injurious changes in temperature, and 
allowed no important storms or floods to come unannounced. 

It has encouraged the study of meteorology in educational 
institutions by allowing its scientists, outside of their official 
duties, to deliver courses of lectures to students, so that there 
are now twenty institutions of learning whore meteorology 
forms a part of the curriculum, thereby giving preliminary 
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training to the young men who, in after years, will succeed 
to  the duties now performed by the meteorologists of the 
Government. 

Finally, three years ago the Bureau began the establishing, 
a t  Mount Weather, Va., of an institution devoted purely to 
meteorological research. 

The present appropriation for the support of the Bureau is 
$1,392,990. This is the amount to be expended during the 
current fiscal year in applying the inexact science of meteorol- 
ogy to the commerce and the industries of the United States, 
and to the saving of human life. A knowledge of the coming 
weather enters so intimately into every contemplated human 
action that the questionis often asked: what are the prospects 
for further improvement in the accuracy of weather forecasts, 
end can the seasons ever be foretold. The answer is that the 
Government has a corps of forecasters, the members of which 
are the survivals of the fittest in a thorough system of elimina- 
tion by competition. Since they are now applying all of the 
knowledge of the atmosphere that has been revealed, little hope 
for material improvement in their work can be held out until a 
substantial addition is made to the pure science of the problem. 
This can only come through experimentation, study, and re- 
search. With 200 stations engaged in applying the science, it 
is a wise economy to devote a t  least one of them to the work 
of adding to the knowledge that we are annually spending 
nearly a million and a half of dollars to apply. Accordingly 
we have endeavored to lay out a plan of study and research 
leading to an increase in our knowledge of the laws governing 
the atmosphere such as should eventually enable our succes- 
sors, if not ourselves, to add to the accuracy of weather fore- 
casts and to make them for a longer period in advance. 

The progress of every branch of science is necessarily slow. 
Four hundred years of unremitting observation and study 
were necessary in order to bring astronomy up to its present 
high standard of accuracy and i t  must be expected that the 
complex problems of meteorology will require time for their 
elucidation. 

The last thirty years has witnessed such remarkable prog- 
ress in new branches of science that fields of research formerly 
closed to the meteorologist are now open to him and justly 
can not be neglected. The discovery of the remarkable prop- 
erties of radium has opened up a field of research relative to 
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the ionization of gases, and this has led to a complete revolu- 
tion in our ideas relative to atmospheric electricity. The 
studies of Professor Langley with the bolometer have led to 
the perfecting of similar instruments by various European 
and American students, so that now the analysis and measure- 
ment of sunshine and the determination of the nature and 
influence of the radiations that come from the sun form 
a fundamental field of study for the meteorologist. Recent 
observations have led to the discovery of a possibly large 
variation of the amount of heat that is received from the sun 
or an equivalent possible variation in the transparency of the 
highest portions of the earth’s atmosphere, a discovery con- 
firmed by corresponding observations in Switzerland. A year 
of special cloud observations all over the world has led to the 
downfall of erroneous views as to the general circulation of 
the atmosphere, while mathematical methods have been per- 
fected that give promise of being directly applicable to the 
rigorous discussion of these complex motions. 

In all these studies the Weather Bureau has hitherto taken 
a subordinate part, whereas in matters of so-called practical 
meteorology it has always occupied the leading position. 

I n  order that this country may do its share toward the 
advancement of meteorology along the lines that specially 
relate to conditions in America, it is imperative that the 
Weather Bureau should establish an observatory for its own 
special research work. It would seem a severe criticism to  
say that the United States Weather Bureau has 200 stations 
for routine observations and spends such a large amount of 
money annually for routine work without doing anything for 
the permanent improvement of the science upon whose develop- 
ment its efficiency depends. It was long since stated that the 
highest eaciency in any art implies a perfect knowledge of 
the higher science behind it. 

We have therefore secured a piece of land and inaugurated 
work at  an establishment that is intended to respond to the 
present and prospective needs of meteorology. We have called 
this the Mount Weather Research Observatory, and have or- 
ganized it on a broad and elastic basis so that it may from 
year to year expand with the growing knowledge of our needs. 
The other weather bureaus of the world have been inclined to 
make research more prominent than practical routine. Their 
appointments, their promotions, and internal organization, and 
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their whole animus, are in harmony with the principle that in 
the present state of meteorology research is more important 
than forecasts; that to establish a new law is better than to 
forecast rains, frosts, or storms; that, in general, our knowl- 
edge of the atmosphere and its mechanics needs to be increased 
so that we may venture upon forecasts that will establish a 
new standard of accuracy. 
In order to prosecute the researches contemplated at  Mount 

Weather, we have established there a plant especially adapted 
to atmospheric research. By means of balloons and kites, the 
temperature, moisture, and movements of the air a t  great 
heights will be ascertained. The absorption of solar heat by 
the atmosphere will be measured by means of the pyrhelio- 
meter and actinometer. The dissipation of solar light and 
heat will be determined by the polariscope. The special 
analysis of the sunbeam will be carried out by means of the 
bolometer and spectrometer. The electric condition will be 
determined by means of the electrometer, and the radioac- 
tivity, or ionization of the air, by means of the dissipation appa- 
ratus of Ebert. TO all this we have added apparatus for 
studying the relations to the atmosphere of the magnetism of 
the earth, the temperature of the soil, and even the motions 
of the earth as shown by the seismographs. All these phe- 
nomena have been shown to have a more or less intimate con- 
nection with meteorology. 
In so far as aerial research may require it, sounding bal- 

loons will be liberated from many of the weather stations in 
distant parts of the country in cooperation with those at  
Mount Weather, since it is considered very important to know 
the condition of the atmosphere above the land every day of 
the year up to  the greatest attainable height, especially dur- 
ing the passage of storms and cold waves. These so-called 
sounding balloons may attain altitudes of twen.ty miles; 
through them a record will be obtained of the winds and 
temperatures a t  that height as well as throughout the whole 
intermediate strata. Therefore Mount Weather may be ex- 
pected to do as much for the science of meteorology and the 
future improvement of the service as the service has already 
done during the past 35 years for the material interests of 
the United States. AS this country led the world in the prac- 
tical application of meteorology, it is desired henceforth to 
lead in the development of the science itself. 
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I n  addition to the observational side of the above-mentioned 
studies it is absolutely necessary to provide conveniences for 
experimental work, that is to say, a, physical laboratory in 
which to investigate all questions that yield to treatment by 
experiment as distinct from pure observation. There is also 
needed a power house and an electrical installation for the 
manufacture, by the electrolytic process, of the hydrogen gas 
fo r  the use of balloons; this process has been demonstrated 
to  be by far the most convenient and economical method of 
obtaining large quantities of pure hydrogen. It has even 
been necessary to stimulate the manufacturers of india rubber 
in order to secure a material that will retain its elasticity a t  
the very low temperatures to which the balloons are exposed 
at great altitudes. 

As meteorology is essentially a study of the physics of the 
atmosphere, the physical laboratory becomes the central life 
of the institution. A capable physicist has therefore been 
selected as the supervising director of the whole institution, 
and men of the highest talent for each line of coordinated 
research. 

Similar institutions designed to carry on one or more of 
these lines of study have been established at  Potsdam near 
Berlin, Pavlovsk near St. Petersburg, Montsouris and Parc St. 
Maur near Paris, and Kew Observatory near London; but we 
have combined in the Research Observatory at  Mount Weather 
the principal duties that devolve upon all those observatories, 
with the special kite work and balloon work carried on by the 
famous observatory for dynamic meteorology established at  
Trappes near Pmis, by Teisserenc de Bort, the private ob- 
servatory of Mr. A. L. Rotch, a t  Blue Hill near Boston, and 
the new institution established by the Government of Prus- 
si&, at  Lindenburg, about 40 miles southeast of Berlin, where 
aerial research will be prosecuted under Assmann. 

As in the case of all these establishments, SO also with the 
institution at  Mount Weather, the employees must necessarily 
live close by their apparatus, and provision must be made for 
all the ordinary needs of domestic life precisely as is done in 
all large astronomical observatories, and in military estab- 
lishments. This has been accomplished economioally and in 
accordance with established usage. 

As it may happen that others, not employees of the Bureau, 
may be engaged in research that is of importance to the 
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Weather Bureau, it is contemplated to extend to such every 
facility for the prosecution of their studies at this institution, 
in the belief that the Bureau will receive great advantage from 
the association of distinguished scholars and experts. 

WORK OF THE YEAR, WITH RECOMMENDATIONS. 

THE MOUNT WEATHER RESEARCH OBSERVATORY-BUILDINQS COMPLETED 

AND PROJECTED. 

Work on both buildings and grounds has been pushed as 
vigorously as circumstances would permit. The administra- 
tion building and weather station was completed and equipped 
last fall and observations begun, which have since been used 
daily by the forecasters at Washington. Two magnetic ob- 
servatory buildings have been completed during the year, one 
for absolute and one for differential determinations of the 
elements of the earth's magnetism. The instruments for both 
magnetic observatories are now being installed. The power 
house which was completed during the last fiscal year has 
been fitted with engines, generators, etc., for use in aerial 
work. All of the large machines were in place by the end 
of March, 1905, and work was then resumed on the revolving 
kite shelter, which was completed before the end of the fiscal 
year. Work was begun on the building for the physical labor- 
atory in'July. There are still some difficult questions regard- 
ing the best plans for the solar physics work, but as a final 
decision is not required at  present, more time will be employed 
in consultation. 

In  planning the power house and kite shelter and in tlie in- 
stallation of machinery in the first named, valuable aid has 
been rendered by Prof. Charles I?. Marvin. 

The schedule of apparatus for the solar physics observatory 
has been submitted to prominent instrument makers for esti- 
mates as to cost of construction. 

The subject of solar radiation appears to be so important 
that early in the year the climatologist, Mr. H. H. Kimball, 
was instructed to prepare himself to take up this line of research 
at  the Mount Weather Observatory. Through the courtesy 
of Secretary S. P. Langley of the Smithsonian Institution, 
arrangements were made for the detail of Mr. Kimball to the 
Astrophysical Observatory for instruotions and actual work in 
connection with the spectro-bolometric apparatus devised and 
used at  that observatory. This detail commenced on May 1, 
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1905, and will probably continue until October of the same 
year. ,The practical experience thus gained by Mr. Kimball 
should be of great Val& to the Bureau when the study of solar 
radiation is taken up in earnest. 

Observations with the h g s t r o m  pyrheliometer and the 
Pickering polarimeter have been continued a t  Washington 
throughout the year. A discussion of the results will be found 
in the Monthly Weather Review for March, 1906. The b g -  
strom instrument has been carefully compared with the aoti- 
nometers used by the Smithsonian Institution. It is hoped 
that this will enable us to connect European actinometer work 
with Professor Langley's spectro-bolometric work, and per- 
haps to thus obtain some knowledge of variations in solar 
radiation over a considerable period of time. 

METEOROLOGIOAL OBSERVATIONS AT MOUNU' WEATHER. 

Regular twice-daily observations of the several meteorologi- 
cal elements were begun at  Mount Weather, Va., in November, 
1.904, and have been continupd uninterruptedly since that 
time. 

PERSONNEL OF MOUNT WEATHER RESEAROH OBSERVATORY. 

The research staff has been strengthened by the appoint- 
ment of William J. Humphreys, Ph. D., Johns Hopkins 
University, and late professor of physics in the University 
of Virginia, to be supervising director a t  Mount Weather, 
to take effect July 1, 1905, and the recall of Mr, Louis G. 
Schultz from temporary detail in Argentina in connection with 
the equipment of magnetic observatories in that country. 

Mr. Herbert L. Solyom, recently of the U. S. Patent Office, 
has been appointed as a special aid to Professor Humphreys 
in studies of radiation, ionization, and solar physics. 

The organization of the Mount Weather Observatory as a t  
present constituted is as follows: 

AT WASHINGTON. 

Director. -The Chief. 
Board of advisers.-Prof. Cleveland Abbe, Prof. Charles I?. 

Marvin, Prof. Frank H. Bigelow, Uhsirman; Prof. Edward B. 
Garriott, Prof. Henry J. Cox, Prof. Alfred J. Henry, Prof. 
Alexander G. McAdie, Prof. Harry C. Frankenfield, and Prof. 
William J. Humphreys. 

AT MOUNT WEATHER. 

Supervising director.-Prof. William J. Humphreys, who shall 
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have supervision in detail of all work in the physical labora- 
tory and solar physics observatory and general, rather than 
detailed supervision of other researches. ‘ He will aid the re- 
search directors in matters wherein his knowledge may be of 
assistance, and will be an advisor rather than a director of 
their research; although in all matters of cooperation between 
research directors he will have the controlling voice. He will 
have charge of the discipline of the institution, referring to 
the Chief such matters as can not be settled a t  the station. 

Mr. Herbert H. Kimball, who, through the courtesy of Prof. 
S. P. Langley, is receiving special training in the use of the 
bolometer in the Smithsonian Institution, will be Professor 
Humphreys’s principal aid in solar physics, and Mr. Herbert 
L. Solyom, who, by the kindness of Prof. E. 13. Frost, is doing 
special work at  the Yerkes Observatory, will be an additional 
assistant. 

Director of magnetic and electric research.-Mr. Louis G. 
Schultz, who shall have charge of the magnetic observatories 
and observations in atmospheric electricity and special elec- 
tric and magnetic research. 

Director of upper air research.-Dr. Oliver L. Fassig, who 
shall have charge of balloon and kite observations and the 
discussion thereof. Messrs. Schultz hnd Fassig will arrange 
for cooperation in the taking of electrical observations from 
kites. 

Observer in charge of property.-Mr. Charles S. Wood, who, 
under the general control of the supervising director, shall 
have charge of the premises, repairs, improvements, heating 
and lighting, power plants, horses and vehicles, meteorologi- 
cal observations and forms, and the mess and forage funds. 
He may correspond direct with the Central Office in regard 
to the details of the work with which he is charged. 

Each official will discuss his own observations and, so far 
as possible, correlate the events shown by his reports with 
those indicated by the observations of others. There will be 
a cheerful willingness to yooperate for the general good of 
the institution and the advancement of the science of meteor- 

There will be no publication in the bulletins of the Bureau 
of mere argument of abstract theories in soience. The place 
for such is the scientific publications, which are open to all. 
No more data will be published in the announcement of results 

ology. 
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than are necessary to make clear the subject matter, except 
when the data art3 new. 

The prime object of the institution, viz, the taking of ob- 
servations and' the gathering of data with which to make 
experimentation and prosecute research, will be kept in mind. 
Unpublished data will be open to the use of all recognized in- 
vestigators, and cooperation with other scientific workers will 
be encouraged. Questions that may directly or indirectly be 
of value to the science of meteorology will be proper subjects 
for investigation. The field of inquiry will, therefore, be a 
broad one. 

PROBLEMS IN INSTRUMENTAL EQUIPMENT AWAITINQ SOLUTION. 

For a number of years Prof. Charles F. Marvin, the offioial in 
charge of the Instrument Division, has endeavored to give a 
portion of his time and efforts to the study of problems which 
are directly related to the development of new apparatus and 
the perfection of the equipment now in use. Such efforts 
seemed to be indispensible, in order to keep pace with the 
demands for better instrumental devices. Thus far, however, 
while the value of such work has been conceded, it has had no 
recognized place or funds in the yearly schedule, and much of 
the little that has been done was acoomplished only by effort 
during extra hours when the official in charge of the Instru- 
ment Division could be free from the constant interruption 
incident to the daily routine. During the last ten years the 
extension of the service with respect to  the instrumental 
equipment of stations has been very great. In 1896 only 
about 361 automatic instruments of all kinds were in opera- 
tion at  stations. 

Instrumental apparatus has been greatly improved and per- 
fected; many new designs have been brought out and other 
scientific work accomplished, such, for example, as the partial 
determination of the constants of the anemometer equation, 
and the relation of yind-velocities and pressures; the deter- 
mination of vapor pressures a t  low temperatures; studies upon 
the mechanics and equilibrium of kites, eto. 

At  no time in its past history has the Bureau assumed such 
an attitude toward the solution of the scientific problems of 
meteorology as at  the present time. Extensive preparations 
are being made for a comprehensive study of difficult matters 
that may require years for their solution. At the same time 
many of the simpler but equally important problems are press- 

The number a t  the present time is 1,196. 
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ing for attention which it is hoped may be given in the near 
future. 

Some of the investigations that can be taken up when the 
laboratories a t  Mount Weather are finished, are as follows: 

(1) Studies in the development of practical apparatus for 
the measurement and registration of evaporation, both in the 
interest of plant physiologists and irrigation engineers. 

(2) Apparatus for the better observation and the automatic 
registration of humidity, especially a t  low temperatures. 

(3) Apparatus for the indication at  local offices of river 
*stages. Some work was done on this problem last year, but 
thus far opportunity has not offered to bring the matter to 
a satisfactory status. 
(4) Apparatus for measurement and registration of solar 

radiation. This embraces not only the present type of station 
sunshine recorders, in which improvement is needed, but also 
the class of instruments known as pyrheliometers, actinome- 
ters, etc., such as have been employed for some years by Mr. 
H. H. Kimball in his special observations. 
(6) Stations need apparatus for the more exact registration 

of the beginning and ending of precipitation. A device for 
this purpose has been partly worked out by Dr. Oliver L. 
Fassig, but important structural and mechanical improvements 
are required to  render this device actually available for station 

(6) Improvements are required in tele-thermographs. These 
instruments are needed at many stations. 

(7) Rain gages are needed' suitable for exposure on moun- 
tain ridges, remote from the habitation of the observer, and 
in the water-sheds of great rivers, so that the precipitation, 
snow or rain for a whole season, can be collected and meas- 
ured even though regular daily observations be not made. 

(8) Apparatus intended for the recording of lightning has 
already received some attention, but we should be in a posi- 
tion to discuss the structural details of thesedevices and their 
merits and demerits on a basis of real experience. 

(9) The new science of seismometry has revealed how widely 
sensitive the seemingly rigid earth really is to vibrations in 
its crust, and that all great earthquakes can be recorded over 
the entire globe by sufficiently sensitive instruments. On 
April 4, 1905, a great earthquake occurred in northwestern 
India, killing and injuring a great many people and oausing 

use. 
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the total destruction of towns and villages. The entire crust 
of the earth was set into elastic vibrations which were recorded 
at  the Weather Bureau and all over the world wherever 
delicate seismographs were maintained. Dr. I?. Omori, secre- 
tary of the earthquake investigation committee of Japan, re- 
ports concerning the Indian earthquake that the large seis- 
mograph at  Tokyo recorded first the waves proceeding from 
India to Tokyo direct, via Siberia, and later on, those which 
crossing Europe and America, reached Japan by way of the 
Pacific Ocean. Still more remarkable than this, the seismo- 
gram at the Osaka Meteorological Observatory showed the 
waves which, having reached Japan from India direct, passed 
on across the Pacific Ocean, America, and Europe, and finally, 
as it seems, returned to  Japan after having made literally a 
complete circuit of the earth. The time required was 2 hours, 
3 minutes, and 35 seconds. Certain seismic records appear 
to show that the crust of the earth is appreciably sensitive to 
great meteorological changes, and these the Weather Bureau 
is preparing to study with the aid of the instruments a t  
Washington and those it is about to install elsewhere. The 
great delicacy of these instruments requires corresponding 
skill and attention in their maintenance. 

(10) The Weather Bureau is almost daily in receipt of re- 
quests for information relative to high wind velocities and the 
relation of pressure to velocity. This is a subject in great 
need of further experimental investigation. 

(11) Similar to the foregoing is the question of atmospheric 
humidity at temperatures above 100' F. The present humidity 
tables end at  140' F. Many inquiries are received for values 
a t  higher temperatures, such as are encountered in methods for 
artificial drying, etc. 

The Bureau can render a distinct service to many interests 
by an accurate extension of the tables into the upper ranges 
of temperature. 

There is a demand upon the Bureau for authoritative results 
in each of the several lines of inquiry cited above, but prog- 
ress on such original work has heretofore been impossible; 
now, however, with the completion of the physical laboratory, 
a t  BIQunt Weather which it is 'expected will be under roof 
before cold weather, and the installation of apparatus in this 
and other buildings a t  that place, these important problems 
may soon be attacked with hope of suocess in their solution. 
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FORECASTS AND WARNINGS. 

There were but two severe atmospheric disturbances during 
the year, both of which were confined to Atlantic coast dis- 
tricts. The first assumed marked intensity on September 
14-15, in the subtropical region north of the West Indies, 
and moved thence with considerable speed to the New England 
coast and the Canadian Maritime Provinces. It was attended 
along the Atlantic seaboard by excessively heavy rain and 
strong gales that attained hurricane force a t  points along the 
middle and south Atlantic coasts. The maximum wind velocity 
reported in connection with this storm was 100 miles an hour 
from the northwest a t  Delaware Breakwater a t  2 a. m. of the 
15th, and the rainfall exceeded five inches a t  points in the 
Middle Atlantic States. Although the approach of this storm 
was announced by timely advices and warnings that prompted 
precautionary measures, a number of lives were lost, much 
damage was caused to seaside property, and many casualties 
to shipping occurred along the Atlantic coast of the United 
States. 

From November 11 to 14,1904, a storm of exceptional severity 
advanced from the Isle of Pines to Nova Scotia with barome- 
ter readings of 29.08 inches a t  Hatteras, 28.74 inches at  New 
Pork, and 28.60 inches over Nova Scotia. Attending this 
storm, heavy gales occurred along the coast from Eastport to  
Jacksonville, heavy snow fell from the Lake region over the 
North Atlantic States and snow was reported as far south as 
North Carolina. The life-saving station at New Inlet, N. C., was 
swept away by the heavy seas and four of the men stationed 
there were drowned, and several vessels were wrecked along 
the coast. Communication by telegraph and telephone was 
interrupted in New England and the Middle Atlantic States, 
and coast towns suffered considerable damage. Storm warn- 
ings were issued well in advance of the storm as it moved up 
the coast and hurricane warnings were displayed for the New 
England coast where it attained its maximum intensity; un- 
doubtedly much property and many lives were saved by the 
attention paid to these warnings. 

The Boston Transcript remarks as follows regarding the 
warnings issued for the New England coast in connection with 
this storm: 

Ample warning was given by the Weather Bureau Saturday on the 
approach of the storm at a time when tho skies were fair and northeast- 
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erly winds little expected; and to the warnings is doubtless due the 
Small number of wrecks and disasters. 

A number of severe storms occurred on the north Pacific 
coast and the high winds and gales acoompanying them did 
considerable damage to shipping. The following is from the 
Oregonian of Portland, Oreg., under date of November 10, 
regarding warnings issued in connection with these storms : 

The accuracy of the forecasts of the Weather Bureau on last week's 
Storms was remarkable and shipping masters who heeded the forecasts 
and remained in port saved money for the underwriters and much un- 
pleasantness for themselves. Considering the violence of the gales 
which raged for the greater part of the week, the Weather Bureau was 
quite fortunate in maintaining communication with the North Head sta- 
tion. The service from that point is of great vaIue to  the shipping com- 
munity, and Mr. Beals has been untiring in his efforts to  make it as 
prompt and accurate as  possible and is to be congratulated on his 
success. 

NOTABLE OOLD WAVES. 

A cold wave of unusual intensity crossed the United States 
from December 24 t o  29,1904. This cold wave extended from 
the Dakotas to  the Texas coast and from the Ohio Valley to 
the Gulf. During its passage, the greatest 24-hour fall in 
temperature, 5 4 O ,  occurred at Springfield, Moi; a minimum of 
3 6 O  below zero was noted a t  Williston, N. Dak., and the line 
of zero temperature extended to southern Colorado and south- 
ern Kansas. The following are among the press comments 
made in connection with this cold wave: 

From the Springfield, Ill., News, of December 28, 1904. 
One of the worst blizzards in many years has swept this country, caus- 

ing distress and damage. Life and property must be sacrificed to these 
storm monsters that no human ingenuity can control. The best that  
we can do is to  send warnings ahead and forewarn others of its approach. 
This is the work the Government has undertaken in its Weather Bureau. 
How much life and property has been saved by the Government's system 
of forewarning can not be computed. There is no branch of public ser- 
vice that is of such immense value to  the people. This is attested by 
the widespread credit given it and the unanimity with which shipping, 
mercantile, railroad, manufacturing, and farming interests watch the 
weather forecasts. A twenty-four hour or even twelve hour warning of 
the approach of such a storm as  that which swept upon us yesterday is 
often more than ample to protect life and property that are exposed. 

From the New Orleans Picayune of December 29, 1904. 
While the temperature has been below freezing in the sugar and truck- 

ing region around New Orleans several times this season, the freezing 
mark a t  New Orleans was registered for the first time yesterday morn- 
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ing. Timely warnings were scattered broadcast by the Weather Bureau, 
stating that  planters and the public should prepare for temperatures of 
2C0 to  280 in the sugar region and 30° at New Orleans. The prediction 
was fully verifled. The Weather Bureau issued warnings for every severe 
change in the weather, and the few failures were when certain conditions 
which were expected did not materialize. Farming interests consider 
the warnings of incalculable value, and they do not complain if a pre- 
diction sometimes falls short. One freeze without warning means the 
loss of many thousands of dollars, and perhaps of millions of dollars, 
while the expense of occasional proteation when a predicted freeze does 
not come is a very small matter. So accurate and definite have the 
warnings become, that no planting interest in the State has suffered from 
weather conditions if the warnings are believed and action taken to  
prevent 1OSS and damage. 

A severe cold wave appeared over the Dakotas, Minnesota, 
Nebraska, and Iowa on January 24, 1905, and on the 25th 
covered the central and upper Mississippi valleys and extended 
over the northern portions of the east Gulf States, the line of 
zero temperature reaching into northern Tennessee. On the 
26th, the cold wave covered Florida, and temperaturea below 
freezing were reported as far south as Tampa and Jupiter. 
At the latter place, the minimum temperature, 24O, equalled the 
lowest ever recorded since the establishment of the Weather 
Bureau station a t  that point, the lowest previous minimum 
having occurred December 29, 1894. Considerable damage 
was done to orange trees where groves could not be fired or 
protected. Ample warnings had been given of the expected 
IQW temperatures, and the Morning Tribune of Tampa in an 
editorial of January 26, estimated that- 

But for the prompt and ample warnings given by the Weather Bureau 
omce, and the precautions immediately taken upon receipt of these 
warnings by farmers and growers, the damage would have been about 
ten times what it really was. 

The work of the Weather Bureau is not confined to the 
issuance of warnings of notable storms i n d  severe cold waves. 
A service that well represents the value of the Bureau, 
especially in commercial and marine circles, is the giving out 
daily, by telephone and otherwise, of information respecting 
the current weather conditions in different parta of the country. 

In  the distribution of forecasts and warnings, little change 
has been made in the methods formerly employed. The dis- 
tribution by telephone is increasing quite rapidly; next to the 
daily newspaper, this method must eventually become the 
most effective within reach. 
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State or Territory . 

The folloying statement shows the distribution by States 
and Territories. and the changes. as compared with the work 
of the previous year: 

Diatribution of duily forecats and special and emergency warnings . 
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WIRELESS DISTRIBUTION OF STORM WARNINQS TO VESSELS AT SEA. 

Pursuant to  recommendations in the report of the Inter- 
departmental Board on Wireless Telegraphy, dated July 12, 
1904, and approved by the President July 29,1904, the con- 
trol of meteorological work on the oceans has been transferred 
from the Hydrographic Office, Navy Department, to the De- 
partment of Agriculture, and all meteorological work, hereto- 
fore done by the Navy Department for the purpose of publi- 
cation or for the making of forecasts of storm warnings, has 
been assigned to the Weather Bureau of the Department of 
Agriculture. 

In  further compliance with the recommendations of the 
Board, the Navy Department has instructed its wireless sta- 
tions to receive and promptly transmit to the ocean, or to 
islands, or to other places where the information can be made 
usefpl, the storm warnings of the Weather Bureau, and has 
requested vessels having the use of its wireless stations for 
the receipt of messages to take daily meteorological observa- 
trions of the weather when within communicating distance, 
and to  transmit such observations to the Weather Bureau 
through wireless stations at  least once daily, and to transmit 
observations oftener when there is a marked change in the 
barometer. And the recommendations provide that there 
shall be no charge against the Department of Agriculture for 
these observations or for the transmission thereof by wireless 
telegraphy. 

In  the development of the plan of transmitting storm warn- 
ings by wireless telegraphy, the cooperation of the Light- 
House Board of the Department of Commerce and Labor has 
been secured and instructions have been issued by that De- 
partment for the display and dissemination of storm warnings 
and advices at light-houses and light-ships that are in com- 
munication with the Naval wireless stations. 

At the close of the year, the scope of the wireless work 
provided for the transmission of storm warnings from Naval 
stations to offshore points as follows: 

Portsmouth, N. H., Navy Yard to Cape Ann, Thatcher’s Island, Mass. 
Torpedo Station, Newport R. I., to  Nantucket Shoals, Mass., Light- 

Brooklyn Navy Yard to  Highlands of Navesink, N. J. 
Norfolk Navy Yard to Diamond Shoals Light-ship off Hatteras, N. C. 
Charleston, S. C., Navy Yard to Charleston Light-vessel. 

ship. 
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Mare Island Navy Yard, Cal., to Yerba Buena, Gal. 
San Juan, Porto Rho, Naval Station to Culebra, Porto Rico. (In partial 

operation.) 
Arrangements will be perfected at  the earliest possible date 

for similar wireless service as follows: Portland, Me., to Cape 
Elizabeth, Me.; Boston Navy Yard to Highland Light, Cape 
Cod, Mass.; Key West, Fla., Naval Station to Dry Tortugas, 
pia.; and from the Pensacola, Fla., Navy Yard to vessels with- 
in communicating distance. 

Negotiations are also in progress with the Marconi Wireless 
Telegraph Company for the receipt a t  the station of the com- 
pany at Siasconset, Nantucket Island, Mass., of wireless mes- 
sages containing meteorological observations from vessels 
that are equipped with the Marconi apparatus, and for a 
transmission of storm warnings to vessels that may be in com- 
munication with the station. The inauguration of a system 
of interchange between shore stations and vessels a t  sea of 
messages containing storm advices and meteorological obser- 
vations promises an enlargement of Weather Bureau work that 
will be coextensive with the development and scope of wire- 
less telegraphy, and the extension over the ocean of the area 
of meteorological reports by wireless telegraphy may, in time, 
permit a service to traasatlantio steamers about to leave 
American dnd European ports that will advise them regarding 
the character of the weather they will experience a t  sea. 
Furthermore, it is likely that reports that will be available 
with an extension of wireless telegraphy will result in a com- 
munication of storm advices to vessels in mid-ocean, and ren- 
der possible a storm warning service for the western coasts 
of Europe. 

RIVER AND FLOOD SERVICE. 

The year 19OP6, like its immediate predecessor, was not 
productive of serious floods in the larger rivers, although 
several damaging floods occurred in the smaller rivers, notably 
in the upper Sacramento in January, 1906; in the Purgatory 
and upper Arkansas rivers of Colorado; the Rio Grande, 
Pecos, and upper Canadian rivers during the latter part of 
September and the early part of October, 1904, and in the 
Grand River of Michigan in June, 1905. The floods in the 
rivers of the southwest in September and October, 1904, were 
peculiar, in that they occurred in the semiarid region and at  a 
time of the year when heavy rainfall is not anticipated. Their 



24 

coming was not announced, since no flood service had yet 
been organized in that part of the country. The damage done 
by the floods in Colorado, New Mexico, Oklahoma and Indian 
Territories, and Texas amounted to a t  least $4,000,000, of 
which the greatest share fell upon the railroads. The loss 
among the inhabitants was not less than $1,000,000. These 
very destructive floods brought to the attention of the Weather 
Bureau the need of a flood service in the States above men- 
tioned. Such a service was organized during the winter of 
1904-5, and it began operation with fifteen river and ten rain- 
fall stations, the headquarters of the district being at  Denver. 
Although the service is not completed, it has done much good 
in giving warning of the floods in the Rio Grande during May 
and June, 1906. 

The flood of June, 1905, in the Grand River of Michigan, 
while not as great as that of 1904, was nevertheless a dis- 
astrous one, and that it was not even more so was without 
question due to the forecast and warning service given by the 
Weather Bureau. 

Extensions during the year.-During the year, several new 
districts were established and a large number of river and rain- 
fall stations were opened. The new districts are as follows: 
(1) For the rivers of Ohio, with headquarters atCo1,umbus; (2) 
for the the rivers of Iowa, with headquarters a t  Des Moines; 
(3) for the Tivers of lower Michigan, with headquarters a t  
Grand Rapids, and (4) for the smaller streams of Mississippi, 
with headquarters a t  Meridian. These districts, while quite 
limited in area, were established in order that warnings might 
be given of the severe floods that visit them, usually during 
the spring months. There were also established during the 
year 109 special river stations and 38 special rainfall stations, 
distributed as advantageously as possible among the various 
districts. Five special river and nine special rainfall stations 
were discontinued during the year, and at its close there were 
in active operation 329 Rpecial river and 96 speaial rainfall 
stations. About two-thirds of these are regular reporting 
stations, the observers receiving compensation averaging $84 
and $36 a year, respectively. In  addition, daily river observa- 
tions are also taken at 54 regular Weather Bureau stations, 
making a grand total of 383 river and 96 rainfall stations. 

WEATHER-CROP BULLETINS. 
The Weather Bureau issues both national and sectional 
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weather-crop bulletins . Mr . James Berry continues to edit. 
with skill and intelligence. the National Weather-crop Bulle- 
tin . The sectional bulletins are edited by Weather Bureau 
officials in charge of the various section centers . In addition 
to the bulletins above mentioned. the Bureau issues a cotton 
region bulletin from New Orleans, La . These publications 
aim to give the most accurate and impartial information con- 
cerning the weather and crop conditions that it is possible to 
obtain through its corps of telegraphic and mail orop corre- 
spondents . 

section . Number 
cooperative 
observers . 

Alaska ................................ 
Alabama ............................ 
Arizona .............................. 
Arkansas ............................. 
California ............................ 
Colorado ............................. 
Florida ............................... 
Georgia .............................. 
IIawaii ............................... 
Idaho ................................. 
Illinois ............................... 
Indiana .............................. 
Iowa ................................. 
Kansas .............................. 
Kentucky ........................... 
Louisiana ............................ 
Mar land and Delaware .............. 
Mic&gan ............................. 
Minnesota ............................ 
Moutann ............................. 
Nebraska ............................. 
Nevada ............................... 
New England* ....................... 
New Jersoy .......................... 
New Mexico ........................... 
New York ............................ 
North Carolina ....................... 
North Dakota ....................... 
Ohio .................................. 
Oklahoma and Indian Territories .... 
Oregon ............................... 
Penns lvnnia ........................ 
Porta L o  . ......................... 
South Carolina ....................... 
South Dakota ......................... 
Tennessee ............................ 
Texns ................................ 
Utah ................................. 
Virginia .............................. 
Washington .......................... 
West Virginia ........................ 
Wisconsin ............................ 
Wyoming ............................ 
Yellowstone Park .................... 

mwa;;ypi ........................... .............................. 

Total ........................... 

24 
88 
77 
71 
876 
82 
69 
40 

188 
62 
92 
69 
136 
99 
47 
46 
62 
120 
62 
62 
86 
79 
144 
89 
142 
61 
83 
126 
66 
e3 
99 
66 
81 
61 
41 
84 
67 
66 
146 
81 
68 
79 
67 
66 
64 

6 

8. 666 

correspondents, etc . 

:rop corms . 
pondents . 

........... 
401 
140 
810 
226 
126 
800 
660 
61 

200 
400 
879 
400 
439 
800 
266 
168 
664 
400 
226 
468 
190 
450 
66 
400 
101 
87 
466 
402 
806 
690 

1. 030 
223 
168 
44 . 176 
898 
145 
760 
166 

180 
260 
618 

66 

am 

.......... 
18. 884 

.ate8 . 

Publications issued . 

Weekly 
bulletins . 

0 
800 
420 
760 
600 

900 

280 
600 

I. 600 
700 

2 900 

760 
660 
720 

1 800 
760 

1. 600 
900 

1. 080 
800 

1000 
1’ 000 
1’ OOO 
1’000 
1: 000 

1. 000 

1. 000 

1: 600 

1: 200 

GOO 
1400 
2: 600 
860 
780 
400 
640 
960 
850 

I. 600 
660 
626 
800 

960 
876 

1. 200 

.......... 
41. 670 

Monthly 
Aimate and 
!rap reports . 

0 
600 
860 
760 
760 

500 
600 
260 
800 
400 
726 

2600 

616 

720 

460 
026 
462 
800 
686 
800 
700 
600 

1. OM) 
800 

1. OM) 
600 
660 

1. 400 
750 
GOO 
876 
890 
600 
425 

1. 200 
600 
900 
900 
600 

1. 200 
850 

1. 000 

1: 250 

1. 000 

1. 100 

............ 
81. 682 

Outside of Washington, D . C., there are 44 sections centers 
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for the collection and dissemination of weather statistics in 
connection with crop conditions. The preceding tab16 shows, 
for each section of the climate and crop service, the number 
of cooperating observers and crop correspondents, and the 
editions of the weekly bulletins and the monthly climatologi- 
cal reports: 

SNOW AND ICE BULLETINS. 

The snow and ice bulletins have been issued regularly from 
the beginning of December to the close of March, as hereto- 
fore. These bulletins show graphically the depth of snow 
over the country, and give in tabular form the actual depths 
reported, together with the thickness of ice in the rivers and 
harbors. 

COTTON REQION SERVICE. 

The information upon which the reports of weather condi- 
tions in the cotton region are based is collected mainly from 
146 stations distributed throughout the cotton growing States, 
and reported daily by telegraph to certain district centers. 

CORN AND WHEAT REQION SERVICE. 

The Weather Bureau maintains similar service in the in- 
terests of the corn and wheat growing States. One hundred 
and thirty-four stations report the weather conditions by 
telegraph, daily, during the growing season, from April 1 to 
September 30 of each year. 

For the benefit of the rice interests of Louisiana, nine sub- 
ordinate stations are maintained in that State. These stations 
likewise report the weather conditions daily by telegraph. 

BAROMETRY. 

Prof. Frank H. Bigelow continues to have charge of the 
Barometry Section, and has rendered valuable aid in the or- 
ganization of the Mount Weather Research Observatory. 

Professor Bigelow has continued his studies on the diurnal 
periods in the lower strata of the atmosphere, and has pub- 
lished the following papers thereon in the Monthly Weather 
Review: 

I. The diurnal periods of the temperature. 
11. The diurnal periods of the pressure. 
111. The diurnal periods of vapor tension, the electric poten- 

tial, and the coefficient of dissipation. 
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IV. The diurnal periods of the magnetic field and the 
periodic disturbances. 

In  addition to his studies on the above-named subjects, 
Professor Bigelow has delivered three courses of university 
lectures intended to introduce the theory of cosmical meteor - 
ology. 

MONTHLY WEATHER REVIEW AND WORK OF T H E  EDITOR. 

In addition to his work as editor of the Monthly Weather Re- 
view, Prof. Cleveland Abbe has had general supervision of the 
educational work in meteorology as carried on by the officials 
of the service and has also given attention to educational work 
along these lines by schools and colleges in general. In the 
course of this work he has begun the preparation of a hand- 
book for the use of those who are pursuing courses of educa- 
tion leading up to research in meteorology. He has also 
prepared for publication an abbreviated copy of his volumin- 
ous report of 1891, on r‘Climates and Crops,” the publication 
of which has been ordered, as it has been frequently requested 
by those who have had occasion to examine the manuscript. 

The articles contributed to the Monthly Weather Review by 
special students, and the notes by the editor, or assistant 
editor, have continued to occupy about two-fifths of each 
number and have been of exceptional interest. The in- 
creasing interest in meteorology on the part of scientists 
throughout the country encourages the hope that the prog- 
ress of our knowledge of the atmosphere will be especially 
furthered by American rosearch. 

Among the noteworthy articles published in the Review for 
the months of June, 1904, to May, 1905, inclusive, are the fol- 
lowing: 
June, 2904.-TV. N. Shaw, Chief of the London Meteoro- 

logical Office, r r  On the general circulation of the atmosphere 
in middle and higher latitudes.” Prof. F. H. Bigelow, ‘(The 
average monthly vectors of the general circulation of the 
atmosphere. 
July, 2904.-John T. Quinn, (‘ The movement of high clouds 

in the West Indies.” C. C. Hutchins and J. 0. Pearson, rrAir 
radiation.” 

The annual and 
geographical distribution of cyclones of high velocity in the 
United States.” 

August, 190.+.-Stanislav Hanzlili, Ph. D., 
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October, 1904--Wilson A. Bentley, “Studies of raindrops and 
raindrop phenomena.” Joseph Bily, jr., (‘ Thunderstorms at  
Tampa, Fla.” Rev. F. L. Odenbach, S. J., r r  An index of mete- 
orological items in the Jesuit Relations. ” 

November, 1904.-Rev. D. Hammer, ‘(Airy’s theory of the 
rainbow.” 

December, 1904.-H. H. Kimball, ‘( Evaporation observations 
in the United States.” 

Jarzuary, 1905.Tohnstone Stoney, Escape of gases from 
the atmosphere.” 

February, 1905.-S. Tetsu Tamura, Mathematical theory of 
ice formation. Prof. A. J. Henry, ( (  High water in the Great 
Lakes.” 

>!arch, 1905.-H. H. Kimball, c r  The variation in atmospheric 
transparency during 1902, 1903, and 1904.” 

April, 1905.-S. Totsu Tamura, ‘ r  Mathematical theory of 
the nocturnal cooling of the atmosphere.” J. L. Bartlett, 

Influence of small lakes on local temperature conditions. ” 
Prof. C. F. Marvin, The great Indian earthquake of April 4, 
1905.” D. A. Seeley, (‘ A heavy deposit of hoarfrost and its 
effect in retarding the nocturnal cooling of the air.” 

May, 1905.-Robert E. Horton, “ Snowfall, freshets, and 
winter flow of streams in the State of New York.” F. S. 
Shields, Rainfall of the drainage area of New Orleans, La.” 

At every station of importance occupied by the Weather 
Bureau it is the custom for the official in charge to  deliver 
such lectures as are desired by the public schools in his im- 
mediate neighborhood, and t o  instruct such classes as visit 
the offices of the Weather Bureau. I n  this way a general 
knowledge of the work of the Bureau is being disseminated 
among the community. During the past year several hundred 
such lectures have been given most of which are speoifically 
recorded in the Monthly Weather Review. 

E. D. Emigh, r r  Unusual weather at Dodge, Kans.” 

METEOROLOGY IN SOHOOLS. 

CONVENTION OF WEATHER BUREAU OFFIUIALS. 

The third triennial convention of Weather Bureau officials 
was held a t  Peoria, Ill., September 20-22,1904. Conventions 
of Weather Bureau officials are regarded as being of great 
importance, since they afford opportunity for the exchange of 
views and the discussion of methods for advancing Weather 
Bureau work. The oonvontion was helpful not only to those 
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who participated in it, but to all other employees of the 
Bureau. 

A report of the proceedings, constituting a volume of 
nearly 300 pages, has been published. 

N E W  WEATHER BUREAU STATIONS. 

During the year the following new stations were established 
and fully equipped with automatic instruments: 

Madison, Wis. Charles City, Iowa. 
Brooklyn, N. Y. 
Hartford, Conn. La Salle, Ill. 
Prqvidence, R. I. Durango, Colo. 
Mount Weather, Va. Peoria, Ill. 
Devils Lake, N. Dak. 

Roswell, N. Mex. 

Honolulu, Hawaii. 

STORM-WARNING STATIONS. 

Preparations were made just before the beginning of the 
fiscal year that ended June 30, 1906, to equip about ten sta- 
tions with the storm-warning equipment, and contracts were 
closed for the necessary steel towers, lanterns, etc. It was 
subsequently found impossible, however, to provide sufficient 
funds for the whole undertaking, and the work of installation 
a t  stations could only be taken up little a t  a time as small 
sums of money could be spared for the purpose. Seven new 
stations only were equipped during the year, but towers are 
now at  six additional stations and will be erected at an early 
date. 

One hundred and fifty-six display stations are now equipped 
with steel towers. Eighty-one have high power electric lan- 
terns; seventy-two have high power oil lanterns, and day 
signals only are displayed from three towers. In  a few cases 
towers are not, or can not, be employed, but other provisions 
are made for the improved storm warning displays. Thus, 
eleven stations, not included above, are yet equipped with 
high power lanterns. 

T E L E G R A P H  SERVICE. 

The following new cables and land lines were completed 
and put into operation during the year: 

A 2-~0nductor cable from Nags Head, N. C., to Roanoke 
Island, N. C., and the necessary land lines conneoting the 
cable with the Hatteras-Norfolk line on one side, and with the 
Weather Bureau station at  Manteo, N. C., on the other. The 
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station at  Kittyhawk, N. C., was moved to Manteo on Novem- 
ber 10,1904. 

A 1-conductor cable and necessary land lines to extend the 
existing telephonic connection between Glen Haven and South 
Manitou Island, Mich., to North Manitou Island, Mich. The 
new line was put into operation during October, 1904. 

A 1-conductor cable a t  the mouth of the Columbia River, 
between Fort Stevens, Oreg., and Fort Canby, Wash., and a 
land line from the latter point to the Weather Bureau station 
a t  North Head, Wash. By connecting this cable with the 
Western Union system a t  Fort Stevens, direct communication 
was established between North Head and Portland, Oreg. 

Extensive general repairs were made to the Hatteras line, 
including the erection of 76 miles of new copper wire and 
about 2,000 new poles. A large amount of work and new 
materials were also put into the Tatoosh Island section, with 
gratifying results. 

The Government receipts from private telegrams trans- 
mitted over Weather Bureau lines amounted to $2,130.77. 

LIBRA’RY. 

During the year 820 books were added to the library, 150 
of which were by purchase and 670 by gift or by exchange. 
New books are now catalogued under both authors and sub- 
jects, but a great many old books are still catalogued under 
authors only. Much work on the subject catalogue, especially 
in indexing climatological data, still remains to be done before 
the library can be brought up to its maximum efficiency. 

Space was found 
for books acquired during the year only after sending to the 
Superintendent of Documents a large number of volumes of 
Government publications. While many of these contained 
valuable data, they can easily be consulted in the libraries of 
the bureaus or departments publishing them. Enough vol- 
umes of a similar character can be disposed of to make room 
for the accessions of another year. 

All library shelving is now practically full. 

EXAMINATIONS FOR PROMOTION. 

I n  October, 1904, the plan of conducting examinations in 
one or more subjects a t  a time was inaugurated, instead of 
not less than three subjects, as heretofore, when this could be 
done without expense to the Weather Bureau. There had 
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been a general complaint that it was a hardship for busy em- 
ployees to prepare for so many examinations at  once. The 
change has resulted in a gratifying increase in the number of 
applicants for examinations, as the following table shows: 

Requests for examinations. 

1504 Subjects. Jund. 

En lish Grammar ............. 1 
Arkhmetio .................... 2 
Meteorology (Elementary) .... 1 
Algebra ....................... 4 
Physics ........................ 4 
Trigonometry .................. 4 
Astronomy .................... 3 
Botany ......................... 4 
Meteorology (Advauced) ...... 4 

Total .................... 27 

1904 1904. 
Sop< Dec. 

7 11 
6 11 
7 12 
4 14 
4 6 
4 2 
3 3 
8 4 
3 3 

41 66 

--- 

--- 

1906 
Marci1. 
- 

R 
6 
6 

13 
8 
6 
4 
3 
2 

Pahsed. 

22 
24 
23 
33 
20 
14 
13 
14 
12 

176 60 
___ 

Failad. 
-- 

0 
0 a 
2 
2 
2 
0 
0 
0 

9 
-- 

Total. 

22 
24 
26 
36 
22 
16 
13 
14 
12 

184 
- 

A change has been made in the oharacter of the examina- 
tions in advanced meteorology, so that now it is intended to 
test an employee’s general knowledge of meteorology, espec- 
ially with respect to the meteorological literature published 
by the Weather Bureau. 

MISCELLANEOUS METEOROLOGICAL INFORMATION SUPPLIED 
TO THE PUBLIU. 

The care of the meteorological records of the service and their 
tabulation for the various needs have been, as heretofore, under 
the oharge of Mr. William B. Stockman, Chief of the Division 
of Meteorological Records. This division continues to tabu- 
late the meteorological data of the various stations for publi- 
cation in the Monthly Weather Review and the annual clima- 
tological volumes. The division also supplies information of 
a varied character to different Federal Departments and Bu- 
reaus, State, county, and city officials, civil engineers, and 
others. 

PERSONNEL OF THE BUREAU. 

OLASSIFIED SERVIOE. 

Appointments.-One hundred and six appointments were 
made during the fiscal year; by certification, 94, a t  salaries 
ranging from $360 to $1,250 per annum; by transfer from other 
bureaus, 2, a t  $630 and $1,000 per annum, respectively; by 
transfer from unclassified positions, 6, at salaries ranging from 
$600 to $720 per annum; by reinstatement, 6, at  salaries rang- 
ing from $480 to $840 per annum. 

Temporary appointments.-There were 46 temporary appoint- 
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menta for periods of less than 90 days and a t  salaries ranging 
from $360 to $1,250 per annum, the greater number being 
station messenger boys at  $360, whose appointments were 
made pending the obtaining of eligibles for permanent ap- 
pointment; 27 emergency appointments for five to thirty day 
periods a t  salaries ranging from $450 to $1,250 per annum. 
All temporary and emergency appointments were made under 
the authority of the Civil Service Commission. 

The total number of appointments of all kinds made during 
the year was 179. 

Promotions.-One hundred and fifty-five promotions were 
made, in every instance by advancement to the next higher 
grade. 

Reductions.-Necessitated by the public needs or due to 
change of station assignment requested by the employee, 11; 
because of decreased efficiency, 9 (of which 7 involved a change 
of station assignment); for excessive absence from duty, 3; for 
reprehensible conduct in connection with the improper use of 
Government time and property, 3; for neglect of duty, 6; for 
insubordination, 1; for inability to perform duties to which 
the employee was assigned at  his own request, 1;  total reduc- 
tions for the year, 34. 

Resignations.-Fifty-two voluntary separations occurred, of 
which 11 were made to enable the employees to accept posi- 
tions in other bureaus. Eleven resignations were required; 
2 for physical disabilities, 7 for inefficiency, 1 for false repre- 
sentations relative to absence from duty, 1 for conduct closely 
approaching insubordination. Total separations by resigna- 
tion during the year, 63. 

Dropped from rolls at termination of probationary period.-Two 
probationers were refused absolute appointment because of 
unsatisfactory services. 

Removals.-For intoxication, 1; for neglect of duty, 1; for 
insubordination and discreditable personal conduct, 1; for 
absence without authority, 2; for unsatisfactory services, 1;  
total, 6. 

Deaths.-Total, 4. 

UNCLASSIFIED SERVICE. 

Appointments. -Appointments to the unclassified service 
numbered 10, the salaries ranging from $300 to $600 per an- 
num, as follows: For duty a t  Washington,D. C., 3 (2 through 
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the Board of Labor Employment and 1 for an emergeqcy pe- 
riod of less than one month); for duty outside the District of 
Columbia, 7 (2 station agents, 4 student assistants, 1 laborer). 

Promotions.-Five unclassified employees were promoted 
during the year, each promotion being made to the next higher 
grade, the salaries ranging from $480 to $720 per annum. 

Resignations.-One resignation was required on account of 
in temperance. 

Reductions.-One unclassified employee was reduced on ac- 
count of insubordination. 

Discharges.-One employee (a  station agent) was discharged 
on account of unsatisfactory services. 

Deaths.-One death occurred in the unclassified service. 

ABSENOES DURINC~ THE UALENDAR YEAR 1904. 
Etation.-The average absence of station employees, with pay, 

during the calendar year 1904, was 0.8 of a day on account of 
sickness and 10.1 days on account of annual leave. Ninety- 
nine per cent of the station employees being males, the matter 
of sex has been disregarded in figuring the station averages. 

Washington, D. C.-The average absence, with pay, of em- 
ployees at  Washington, D. C., (officials, clerks, mechanics, 
messengers, and laborers), during the same period was: males, 
4.7 days on account of sickness and 25.7 days on account of 
annual leave; females, 9.4 days on account of sickness and 
26.9 days on account of annual leave. 

The general average of the entire service, station and Wash- 
ington combined, was 2.0 days on account of sickness and 
14.5 days on account of annual leave. 

STATISTICS OF THE SERVIOE 

The following tables show the numerical strength of the 
Bureau and the highest and lowest salaries paid in the classi- 
fied and unclassified grades: 

Numerical etrength of the Weather Bureau, June SO, 1906. 
A t  Washington, D. C.: 

Classided.. .......................................... 172 
Unolaesifled ......................................... 11 - 183 

Outside of Washington, D. C.: 
Classified., ......................................... 483 
Unciassifled ......................................... 14 

497 - 
Total commissioned employees.. ....................... 680 
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Nunnerical strength of the Weather Bureau, June SO, 1906.--Cont'd. 

Storm warning dieplaymen *. ......................... 169 
Riverobservers ...................................... 344 
Cotton region observers.. ............................ 146 
Corn and wheat region observers.. . . . . . . . . . . . . . . . . . . .  134 
Rainfall observers. .................................. 106 
Fruit and wheat region observers.. . . . . . . . . . . . . . . . . . . .  16 
Sugar and rice region observers.. .................... 9 

Additional employees outside of Washington, D. C.: 

Total noncommissioned employees. ..................... 914 

Total paid employees t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,694 
Persons serving without compensation (except through the dis- 

tribution of Government publications): 
Cooperative observers. ................................... 3,666 

85 
Crop correspondents. .................................... 13,834 

- 

Cooperative storm warning displaymen 5 .  . . . . . . . . . . . . . . . . .  

Total numerical strength. .............................. 19,178 
Distribution\of the Commissioned Force. 

I n  Washington, D. C. : 
Accounts Division.. ...... 13 
Barometry and research 

work. .  ............... 2 
Climate and Crop Division 7 
Editor, Monthly Weather 

Review.. .............. 2 
Executive branch +. ...... 18 
Forecast Division (includ- 

ing River and Flood Ser- 
vice and Section of Ocean 
Meteorology) +. ........ 20 

Instrument Division . . . . . . . . .  10 

Libra ry... ................... 4 
Divisionof Meteorological Rec- 

ords.: .................... 15 
Miscellaneousmechanicalwork 4 
Publication Division. ......... 43 
Supplies Division f ;  . . . . . . . . . . .  9 
Telegraph Division$. . . . . . . . . .  11 
Oaptain of the Watch (under 

direction of the Chief Clerk) 25 

Total ...................... 183 
- 

Outside of Washington, D. 0. : 
62 stations with 1 employee = 62 employees. 
53 stations with 2 employees = 106 employees. 
28 stations with 3 employees = 84 employees. 
19 stations with 4 employees = 76 employees. 
15 stations with 6 employees = 76 employees. 
4 stations with 6 employees = 24 employees. 
3 stations with 7 employees = 21 employees. 
1 station with 8 employees = 8 employees. 
4 stations with 9 employees = 36 employees. 
1 station with 10 employees = 10 employees. 

190 stations. v602 employees. 
- - 

In addition to the above, there are seven one-man stations in 
the West Indies, in charge of noncommissioned employees, 
(agents of cable companies). 

* The number of displaymen (236) given in the report for 1904, included 
cooperative displaymen, serving without compensation. 

This total embraces all paid employees in the Bureau on June 30, "r, 19 5, including the Chief of Bureau, but excluding employees on fur- 
lough for three months or more. 
5 Thirty-six of these cooperative displaymen are employed in other 

branches of the Government service. + One men devotes half his time elsewhere. 
T Plus one half the time of one man. 

This number represents the normal regular station foroe. On June 
30, 1906, there were actually on duty but 497 employees. 
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CLASSIFIED QRADIEB. 

Highest salary.. . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .. . . . . .. .. . . .. .. . . . . . . 
Lowest salary.. . . . . . . . . . . . . . . .. . . . , . . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . 

Average salary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
UNCLASBIFIED QRADPS. 

Bighest salary.. . .. . . . . . . . . .. . . . . . . . . .. . . . . .. . . . . . . . . . . .. . . . . . . . . . . . 
Avorage salnry . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . Lowest salary.. . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 

ii'alarie.9 paid in the classi$ed and vmclassi&d grades. 
I June 30,1906. 

S3,000 $6,000 
360 460 
991 1,199 

720 720 
300 240 
399 476 

Grades. 
Station. ~~~~~~ I-l- 

Nantucket Mass ... . . . . . . . . . . . .. . . . . . . . . . . .. . . . 
Narragansht Pier It. I . . . .. . . . . , . . . .. .. . . .. .. . 
North Head, Wash ............ ............... . 
Peoria I11 ................................. . ... 

1,236.60 
4 100.00 

"k4.00 

Location. 

u Government. reservation. 

Value of 
buildings. 

$6,608.00 
6 000 00 

9' 104 26 
9' 170: 00 

101 000: 00 
7' 700.00 

8'000 00 
7'900: 00 
4: NK.OO 
6 700.00 
6'094.96 
7' 99 L. 76 
1) 616.00 
4: 346.00 

18 000 00 

6: 600.00 
8. OW. 00 

8( 000: 00 

3:OOO. 00 

300.00 
3,068.00 
8 000 00 
4'000' 00 
7'916 00 
8' 000' 00 

6' 693: 00 
3' 000.00 
6'211.22 
6' 000. 00 

11,600.00 
1,600.00 

360,491.17 

2, 000. 00 

1' 000 00 

1m: 000.00 

-- 

b Lensec 

Total value. 

$7 763.00 

10 000 00 

9: 104.26 
12 969 00 

6:ooo. no 
8' 800 00 

lo'soo: 00 
lo: 000.00 
6 000.00 
7:6M). 00 
6 094.96 
IO: 014.76 
1 616 00 
4: 346: 00 

20, OOO. 00 

8,000.00 
3,000. no 
2,000.00 

12' 100: 00 

I :08i00 

8,660.00 
6,600.00 

300.00 
6 204 W 
4: 000.00 
7,969.00 
3 000 00 

6.693. 00 

6 211.22 
6: 000.00 

176,000.00 
11,600.00 

3, coo. 00 

1,600.00 

398,162.67 



36 

The Weather Bureau completed the erection, during the 
fiscal year, of six buildings, and also has in course of con- 
struction six additional buildings. The preceding ljsts give 
the number of buildings owned by the Weather Bureau, the 
number in oourse of construction, the number of rented build- 
ings occupied wholly for ofice and living purposes, and the 
stations at  which living quarters are furnished by the Govern- 
ment separate from ofices : 

Weather Bureau buildings in course of construction, and approximate mat 
of each. 

Location. I Cost of lot. I C o s ~ ~ ~ l d - l  Total cost. 

Bentonville Ark.. ........................... 
Burlington 'Vt ................................ 
Mount W e h e r ,  Vu., physioal laboratory 

building ..................................... 
North Platte Nebr... .......................... 
Oklahoma Okla. .............................. 

Total.. .................................... 
Springfield, 111 ................................. 

~ 0 o . O O J  $650000'  
lo: 000: 00 

----- 
51,500. 00 58,000.00 

Alpena, Mich ................................. 
Anniston Ala ................................ 
Charles city IOWS ............................ 
Duran o Cob ................................. 
East Ckilam Wash. ........................... 
Indopehdence c ~ I . .  ........................... 
Iola Kans ... I .......... 
Kalbspell Mont.. ........ 
Lewiston' Idaho.. ...... 
Manteo k. C ............ 
Moorhckd Minn.. ....... 
&fount dnn lpa i s ,  Cal ... 

Flagstaff A&. ................................. 
Helena k o n t  .................................. 

Station. 1 Annual rent. 

850 .00  
416.00 
420.00 
440.00 
120.00 
300.00 
604.00 
480.00 
468.00 
360.00 
640.00 
96.90 

600.00 
420.00 ....... ....... ....... ....... ....... ....... ...... ....... ....... 

$6 OOO.00 
la: 000. 00 

(a) 18 000 00 
4'000: 00 

10' M)o.oo 
lo: 000.00 

Other items included. 

Heat, light, water. 

Heat light water. 
Heat,' clennk, water 

Heat water. 
Izeat' light wntor. 
Ixeat: light: water. 

Hcnt light water 
~ iea t '  iiglit' water: 
Heat' light' water 
Heat: cleuder, ligit. 

Heat cleaner light, water. 
Hen<, light, dater. 
Heat, light, water. 

Stations at which observers' quarters are furniehed by the Government 
sqarate from ofices. 

Stntlon. 
Annual rent. 

Office. I Residence. 

Havana Cuba ................................................ $800.00 
Honolulu, Hawaii.. ........................................ ./ &do. 00 1 540.00 

a Public. 
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RECOMMENDATIONS CONCERNING APPROPRIATIONS FOR 1906. 

STATUTORY SALARIES. 

Weather Bureau.-One clerk at  $1,200, one clerk at  $1,000, and 
one clerk at  $900 are submitted. This increase is made neces- 
sary by the natural growth and normal development ‘of the 
work of the Bureau, and especially by the proposed increase 
of eight stations. 

LUMP SUM AF’PROPRIATIONS. 

Weather Bureau.-An increase of $20,000 is submitted under 
“Salaries, station employees,” and is to cover the services of 
officials and employes required to establish and maintain eight 
new stations. 

An increase of $131,000 is submitted under “General es- 
penses, Weather Bureau,” as follows: $96,000 for the purchase 
of ground and the erection of eight observatory buildings for 
the establishment of eight new stations; $20,000 for the 
purchase of supplies and instruments for equipping eight new 
stations, and $15,000 to cover the increased cost of supplies 
and telegraphing for old stations. 

An increase of $7,000 is submitted under “Buildings, 
Weather Bureau,” to cover the increased cost of these build-. 
ings, due to the increased cost of building materbls. 

As it will not be necessary to construct any “Cable and 
land lines ” the appropriation of $36,000 for that purpose has 
been omitted. 

0 


