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REPORT OF THE UHIEF OF THE WEATHER BUREAU. 
___-I 

u. 8. DEPARTMENT OF AC3IUUULTURE, 

TEATHER BUREAU, 
Washington, D. C., November 7, 1907. 

SIR: I have the honor to submit a report of the operations 
of the Weather Bureau during the fiscal year that ended June 
30, 1907. 

WILLIS L. MOORE, 
Chief of Weather Bureau. 

Hon. JAMES WILSON, Secretary. 

RESEARCH AT MOUNT WEATHER. 

Americans take pride in the pioneer work that Lieutenant 
Maury, the naval meteorologist, did in studying the geography 
of the oceans, and in the achievements of Redfield, Espy, Cof- 
fin, and Loomis in the gathering of data and the discussion of 
the theory of storms; all of which pioneer work by Americans 
led to the establishing of a national weather service. With 
the information thus acquired the United States has taken the 
lead in the practical application of meteorological science, 
which its own students did so much to discover. Until the 
creation of the research observatory at  Mount Weather, how- 
ever, this country has been in danger of falling behind Ger- 
many and France in the further development of the science 
that is back of the art which is here so successfully applied. 

The present may be said to mark an important epoch in the 
development of meteorological science in this country. A re- 
aearcli observatory has been created a t  Mount Weather, Va., 
and a staff of highly trained and ambitious young men has 
been formed. The first important result achieved by this staff 
was the sending of rrieteorological instruments by means of 
aeroplanes to greater altitudes than has to our knowledge 
been accomplished elsewhsre. The observations thus obtained 
have been continued for over three months in succession, prac- 
tically without interruption, and i t  is probable that such record 
will be maintained indefinitely in the future. 

The achievement0 at  this research institution now enable 
the1 forecast official a t  Washington to receive each night the 
vertical gradients of temperature and the direction of the wind 
for altitudes on the average from half a mile to two miles and 
at times over four and one-half miles, and thus to learn some- 
thing regarding the conflict of currents, their direction and 
force in the upper regions. These data are of great value in 
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the making of forecasts for the Middle Atlantic and New Eng- 
land States, and for the elucidation of many problems of the 
upper air that heretofore it has been impossible to study. 

For several years Blue Hill Observatory, near Boston, has 
made a valuable study of thermal and other conditions of the 
air at considerable altitudes over Boston. The Government, 
with its greater facilities, is now reaching greater heights and 
making a more continuous series of observations. All of the 
uses to which these data will be applied can not now be deter- 
mined, but it can be definitely stated that for the first time in 
the history of meteorological science a chart can be presented 
to students, and especially to the Government forecasters, 
showing for each day the conditions of the atmosphere at  alti- 
tudes which so far have never been approached by any captive 
apparatus that could be safely and expeditiously returned to 
the hand of the observer. On October 3, 1907, the world’s 
record for the securing of observations high in the air was 
broken. On that day the meteorological apparatus a t  Mount 
Weather reached an altitude of 23,111 feet above sea level. 

Heretofore, as is well known, forecasts of the weather have 
been entirely based on the horizontal gradients of pressure 
and temperature as measured at the surface of the earth. 
The addition of a vertical chart for even one station is con- 
sidered of such importance that the first two charts of this 
nature, namely, those for the months of July and August, 1007, 
are herewith produced. They S O  graphically tell the story of 
the rise and fall of the thermal levels within their range that the 
layman is able to comprehend their significance. It is apparent 
that,when a comparatively deep stratum of abnormally warm or  
abnormally cold air presistently overlies a region, the action 
of a moving cyclone or anticyclone on tlie weather experienced 
at  the bottom of the atmosphere will be materially different 
from that which would be experienced were tlie upper air a t  a 
normal temperature. It is also to be noted that where a re- 
versal of the temperature gradients is shown, as is illustrated 
several times on the chart for August, a different forecast 
would be made than if the temperature uniformly and gradu- 
ally shaded away from the surface upward. The significance 
of these data, from the viewpoint of the forecaster, are not 
yet fully comprehended, but certainly they present a fund of 
information that will be studied with profit by those whose 
duty i t  is to add to our limited knowledge of the science that 
is back of the art of weather forecasting. One method of 
utilizing the upper air observations made at Mount Weather 
is illustrated by quoting from the general forecast issued a t  
Washington, a t  8 p. m., on October 6, as €allows: 

The kite fllghts at Mount TVcathor, Va.. conducted by the  Weatlior 
Bureau during thelast  few days, have shown the  beginning of the ~tronger 
turbulent circulation of winter. The temperature this  afternoon, about  
1 mile in tho free air above the station was 40 above freezing, with a 
strong webt wind. On October 3 an  altitude of sllghtly over 23,0(10 feet 
was reached, at which p o h t  a temperature of 50 below zero, P., was  
recorded. 
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Still later, the general forecast issued at  Washington, a t  8 
p. m., on October 22, contained the following reference to the 
observations received from Mount Weather: 

The temporature conditions to-day in the free air above the Weather 
Bureau Observatory at Mount Weather, Va., wore rather unusual, namely, 
no diminution of temperature up to  1 mile above the station, and only 
180 lower on roaching a height of nearly 2 milos above the mountain. 
The air a t  the highest point reaohed had nbout the same temperature as 
Was recorded a t  an equal elevatlon during the past summer, thus indi- 
cating, forthe present a t  least, a high degree of heat in the upper regions 
of tho atmosphere. 

In  view of the success attained in getting flights to con- 
siderable elevations on practically every day, it is confidently 
expected that, with a still further improvement in apparatus, 
it will be possible to study the march of temperature thru the 
various seaBons of the year a t  altitudes heretofore inaccessible, 
as it is probable that eventually heights of 5 to G miles mill 
be frequently attained in the making of these observations. It 
will be extremely interesting to the forecaster to trace the 
sequence that certainly exist between the temperature changes 
a t  these high levels and those that occur at  the surface; especi- 
ally must we determine the altitudes at which both diurnal and 
annual variations of temperature cease, and whether or not, in 
regions beyond these two variable strata, there is a constant 
condition, or whether there are variations in the conditions 
that controI the absorption of heat by the upper air, and the 
relation of these various pli snomena to our weather. 

A study of the upper air observations a t  Mount Tea ther  
for n year or two will determine whether or not it is advisable 
to malie kite ascensions at  Pikes Peak, Mount N’ashington, or 
other elevated places. 

Meteorographs and other necessary apparatus are now 
I;eing-Satlwmi a view of exploring the various quadrants of 
typical storms in the western region. It is proposed to liber- 
ate, simultaneously, a large number of free balloons, so con- 
structed as to explode as near as may be at  some predeter- 
mined altitude-probably 10 miles-the object being to 88- 
cure data, not for the direct purpose of malring meather fore- 
casts, but to explore storms and cold waves, so that more may 
be learned about the exact operations of nature within these 
atiriospheric vortices. 

The upper air work a t  Mount Weather is especiallr de- 
scribed because it is the one line of inquiry that, a t  present, 
holds out the greatest promise of immediate utility. The re- 
sults already secured are deemed to be of such value that it 
is hoped that means will be provided for the diligent prose- 
cution of other lines of i*esearch worli. When it is considered 
that about a triillion ana a half of dollars is spent annually in 
applying, a t  best, imperfect knowledge of the laws of storms 
to the agricultural, marine, manufacturing, and commercial 
industries of this country, i t  would seem to be a wise econ- 
omy to maintain experimentation a t  a t  least one of the ob- 
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servation stations of the Bureau; in fact, not to do so might 
be reasonably considered an unpardonable oversight. 

The exploration of the upper air is but one of the many 
problems the elucidation of which must materially add to the 
value of the Government Weather Service, and it is hoped that 
Congress will authorize the completion of the physical labor- 
atory building and the cottage-office building, so that the 
study of the ionization, electrification, and other physical prop- 
erties of the air may be prosecuted, and that sky polarization, 
intensity of light, and cloud density may be moasured. It is be- 
lieved that the results attained will be so valuable to meteoro- 
logical science and the application of that science to the nation’s 
work, that a final building will be constructed which will 
have to  do with the minute analysis and quantitive measure- 
ment of the heat in the air as well as the temperature of the 
air. Preliminary observations along this line have been inad0 
by Mr. H. H. Kimball for a number of years. His observa- 
tions, and those of others, clearly indicate the iiecessity for 
a careful study of the problems of atmospheric absorption and 
the diffusion of light and heat, i f  ever we are to get a clearer 
understanding of the fundamental problems of the weather. 

Aside from the upper air investigations, research work has 
been prosecuted during the year along the following lines: 
(1) solar radiation; (2) magnetism and other smaller problems 
in solar physics, a brief discussion of which follows: 

Solar radiation.-A pyrheliometer and a polarimeter have 
been installed a t  Mount Weather, and solar radiation observa- 
tions begun. Absorption screens designed by hngstriim for 
use in connection with his pyrheliometer have recently been 
received. These enable us to  measure the intensity of the 
solar radiation in the blue-violet portion of the spectrum, 
which is practically free from band absorption, but is espe- 
cially sensitive to variations in the haziness or dustiness of the 
atmosphere. It is, therefore, believed that these measure- 
ments, in connection with determinations of the total raclia- 
tion, will enable us to differentiate between the effects of at- 
mospheric absorption due to gases, principally water vapor, 
and the effects of utmospheric diffusion, which latter depends 
largely upon the number of dust particles present. Compu- 
tations of the solar constant should then be possible with con- 

,siderable accuracy. 
This work requires auxiliary apparatus of greater sensitive- 

ness than has heretofore been employed in solar radiation 
work, and Professor Humphreys is already in correspondence 
with instrument makers relative thereto. 

A comparison between the results obtained a t  Mount Weather 
and a t  Washington will be of great interest. If the values of 
the solar constant computed at  the two stations are in accord, 
the establishment of one or two other pyrheliometer stations, 
probably in the Southwest, where there is little cloudiness, 
should enable us to compute the value of the solar constant 
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nearly every day, and with sufficient accuracy to detect any 
important variations in it. These results will then be studied 
in  connection with the records of the magnetic observatory. 

Aside from the computation of the solar constant, the de- 
termination of the quantity of solar radiation received a t  the 
surface of the earth, and its variations with the seasons and 
with atmospheric conditions, will be of value. For this pur- 
pose, however, a recording pyrlieliometer is desired, and as 
soon as it is decided which one of the types now available is 
the most satisfactory an instrument will be purcliased and in- 
stalled a t  Mount Weather. 

As a basis for the sadintion work that is to be carried on at  
Mount Weather, Mr. H. H. Iiimball will prepare the three fol- 
lowing papers for publication in the Mount Weather Bulletin: 

(1) Coiiiparisons between different types of pyrheliometers. 
This will include the extensive series of comparative read- 

ings made by Mr. IZimball between the hgs t r i im  pyrheli- 
ometer and the actinometers in use a t  the Smithsoninn Insti- 
tution. These comparisons are important, in view of the fact 
that the international union for cooperation in solar research 
adopted the Angstrom instrument as its standard, and especi- 
ally requests comparisons between this instrument and other 
types. 

(2) Observations with the Angstriim pyrheliometer a t  Wash- 
ington, D. C. 

By the new method of reduction recently pointed out by 
Angstriim we are now able to make better use of tliese obser- 
vations than heretofore. 

(3) Tlie relation between atmospheric transparency and the 
polarization of blue skylight. 

Mr. Iiimball has devoted much time to tliese problenis dur- 
ing the past year and has brought to the work talent of a 
high order. 

Observations with the Angstrom pylieliometer and the Pick- 
ering polarimeter also have been maintained at  the Central 
Office in Washington thruout the year. The installation of 
both instruments lias been greatly improved, thereby reducing 
the labor of observing, and the liability of errors in the results. 
I n  general the aim has been to obtain observations at  noon, 
and for a su6cient length of time before or after noon, to in- 
troduce a variation of a t  least two atmospheres in the path of 
the incoming solar radiation, and with intervals between ob- 
servations equivalent to a change in the lengtli of this path 
of about 0.05 atmosphere. Observations were made on forty- 
nine days. On nine of these, liowever, only short series were 
obtained; on seven days the series covered tlie morning hours 
only; on eighteen days tlie afternoon hours only; while on 
twelve days the series of observations extended from early 
morning until late in the afternoon. 

The marlred features of the year were the long period from 
June 25 to October 8, 1906, during which there were no days 
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on which satisfactory observations could be obtained; the 
unusual transparency of the atmosphere from November 1 to 
7, 1907, inclusive; and the low value of the atmospheric trans- 
mission factor from April 3, 1907, to the end of the fiscal year. 

The two angstrom pyrheliometers of the earlier type of con- 
struction, which had been in use since April, 1903, became 
unservicable, and were replaced by an improved type of this 
instrument in October, 1906. Unfortunately, direct compari- 
sons between the two types could not be obtained. However, 
comparisons have been made thru the medium of the actino- 
meters in use at  the Astrophysical Observatory of the Smith- 
sonian Institution so that the continuity of the Washington 
series of actinometer observations has not been impaired. 

Sky polarization is being studied in connection with the 
total radiation received and there appears to be a close con- 
nection between them, which is well worth following up, since 
doubtless it is connected with the amount of dust, moisture, 
etc., in the air. 

In interpreting pyrheliometric readings with the view of 
obtaining the solar constant it is necessary to know the mois- 
ture content of the atmosphere thruout the path of the solar 
rays observed, and the simultaneous kite observations will be 
very useful in this connection. 

Considerable time has been devoted to the preparation of 
plans for a solar physics observatory which i t  is hoped Con- 
gress will authorize to be constructed at  Mount Weather. 
However, no sum for the purpose is included in the estimates 
of expenses submitted for the coming year, as it is thought to 
be well to finish the construction and equipment of the physi- 
cal laboratory before this is begun. 

Physics.-Several papers, based upon experimental work of 
an optical nature, and of value in connection with solar physics 
have been published. Others are in preparation, and as op- 
portunity offers additional work will be done in meteorological 
and solar physics; tho of course until the solar and physical 
laboratories are completed and equipped the range of choice 
in these fields must be very restricted. 

Ji'agnetisrn.--The routine. work of maintaining the self- 
registering instruments in operation, and rnalring absolute de- 
terminations of the magnetic elements at ten day intervds is 
being carried on in pursuance of the program adopted a t  the 
beginning of tho year. The adjustment of the instruments is 
practically complete and probably will not need greatly to be 
changed in the future. 

The determination of the value of the various factors that 
operate to cause variations in the strength of the magnets 
used in the magnetometers and magnotographs, thus intro- 
ducing errors into the indications of the instruments, is going 
forward, tho more slowly than was anticipated. The delay in 
completing the physical laboratory has been an especial hin- 
drance as i t  has deprived us of the apparatus with which it 
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will be equipped, and has thereby compelled the use of sldw, 
laborious, and, as the results show, ipsufficiently precise 
methods. Suitable apparatus for these special purposes has 
therefore been asked for, and this work will be completed on 
its arrival. 

The importance of these constants will be appreciated on 
realizing that the indications of the magnetic instruments tire 
the result of an interaction between a magnet and the earth, 
which is itself a great magnet. The variations in the mag- 
netism of the earth would be truly shown if the iiiagnetio 
strength of the magnetic needle remained constant. This 
condition is not realized, however, as the magnetic moment 
of a steel magnet decreases with age; varies inversely with 
the temperature; and varies with the strength of the earth’s 
field. The law of each of these, and of several more such fiw- 
tors must be discovered for each sepamte magnet by a series 
of experinients in which each disturbing force is carried thru 
a gamut of changes, while all other variables are held con- 
stant, or separately observed so that they may be eliminated. 

It should be understood thnt while we are without a satis- 
factory knowledge of these constants as yet, the observations 
and records are being made in such form that they can be 
reduced to absolute measures as soon as the values of the 
various constants are known. 

An intercomparison of the instruments a t  this observatory 
with those of the Cheltenham Magnetic Observatory of the 
United States Coast and Geodetic Survey has been made, and 
tlie results now being deduced indicate that, while the abso- 
lute values are different, the variations are identical at  the 
two observatories. This indicates that the location of the 
magnetic observatory at Mount Weather is entirely satisfnc- 
tory, since it was designed primarily to furnish immediately 
available data for the study of problems in the dynamic 
meteorology of tho earth, particularly as influenced by the 
various activities of the sun; and not for the purpose of 
attacking purely statistical problems, requiring a long series 
of observations. 

I n  the present incomplete stnte of this observatory, lacking 
as i t  does, the parts with which the magnetic observatory was 
designed to cooperate, viz: The departments of solar physics 
and atmospheric electricity, it is hoped that we may secure, 
by cooperation with the Naval Observatory and other places, 
the data required in certain investigations that we wish to 
take up in connection with the magnetic work. 

Among the available problems, an osact quantative invosti- 
gation into tlie relation between sun spots and magnetic 
storms seems very promising. Considerations in the light of 
the electron theory load inevitably to the conclusion that the 
intimate relation thnt has long been known to exist between 
the variations of terrestrial magnetism, and various solar phe- 
nomena, especially sun spots, arises from the bombardment of 
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the earth by electrons discharged from the sun. Discoveries 
of the utmost importance to meteorology, terrestrial magnet- 
ism, and atmospheric electricity are certain to ensue as the 
result of exact study in this field. 

The comparative examination of meteorological and mag- 
netic phenomena will, i t  ia believed, bring to light interesting 
interrelations, particularly as it is now known that the atmos- 
phere carries immense numbers of electrons that are not only 
active in producing variations in the magnetic field of the 
earth, but, as nuclei for condensation, enter intimately into a 
great variety of meteorological processes. Such effects, how- 
ever, are difficult of detection for the reason that they are 
relatively small, and very accurate observations of both the 
meteorological and the magnetic elements will be required to 
separate them. It is also possible that a comparison of the 
variations of the solar constant with the magnetic variations 
will reveal a correspondence between the two phenomena that 
will thus provide a terrestrial index of the variatians in the 
energy emitted by t,he sun, and perhaps also of the long 
period variations in terrestrial climatic conditions. 

These are the problems in mind and toward the ultimate 
solution of which, however far off, our work is being directed. 

Destruction of the administration bidding.-About 4 o'clock 
in the morning of October 23, 1907, the interior of the 
administration building was discovered to be in flames. 
The fire spread so rapidly that the eight persons sleep- 
ing in the building that night barely escaped with their 
lives, two being seriously injured. It has been impossible to 
determine the origin of the fire. This building was used as 
an ordinary weather observing station, such as is maintained 
at  all of the various meteorological reporting offices of the 
Bureau. It also contained the administrative offices and the 
kitchen, dining, sleeping, and general living rooms of the 
scientific staff. Since the fire, kitchen and dining rooms have 
been temporarily provided in the upper part of the stable, 
and sleeping rooms have been fitted up  in what was once the 
farm cottage. It is hoped that an approprintion for the re- 
construction of the administration building will be made 
available as soon as the appropriation bill for the support of 
the Department becomes a law. When the structure is re- 
built, it should be made entirely of fireproof material. A t  a 
later period tentative plans will be prepared so that an esti- 
mate can be secured of the cost of reconstructing the building. 

FORECASTS AND WARNINGS. 

During the last year the aren from which daily meteorolog- 
ical observations are received by telegraph has been extended 
to include stations in European and Asiatic Russia, Iceland, 
the Faroe Islands, and Nome, Alaska. Isobaric charts of the 
Northern Hemisphere, based upon these reports and upon tele- 
graphic observations received from selected points in western 
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Europe, the Azores, Bermuda, the West Indies, Mesico, Hono- 
lulu, and in the United States and Canada, have been prepared 
daily and employed with gratifying success in the preparation 
of practise or experimental forecasts for periods of five and 
six days in advance. 

The tropical hurricanes of September and October, 1906, 
were the most important storms that  have occurred in Ameri- 
can waters in several years. The first of these storms appeared 
east of Barbados, W. I., August 31, moved thence northeast- 
ward to a point off the northern Bahamas, where it recurved 
to  the northeastward during September G and 7, and past west 
and north of Bermudn during tlie 9th. The storm was excep- 
tionally severe in the transatlantic steamer routes during the 
10th and l l t l i ,  and apparently past north of Scotland on the 
15th. From the first appearance of this hurricafie uutil its 
final disappearance over the north Atlantic Ocean, its chnrac- 
ter and course were accurately defined in dispatches that were 
telegraphed daily to American and West Indian ports. The 
American consul a t  St. Thomas, W. I., wrote under date of 
September 4, 1906: 

* * * Your tiinoly warning has  saved millions to shipping in this 
harbor. ++ * * 

The Weather Bureau observer a t  San Juan, Porto ltico, re- 

* ++ * The storm apparently followod the course forecast in the 
message received Boptombor 1. All vessols wero adrisud to  remain in 
port; tho advices woro heeded, and 110 material damage has  bean re- 
portod. * * * 

On the morning of the 8th when the storm had completed 
its recurve to the northeastward, Lloyds, London, was cabled 
that a tropical disturbance was approaching Bermuda from 
tho soutliwest. On the following day the storm raged witli 
great inteiisity in the region about Bermuda, and during the 
IO-11th showed esceptionallg low bnroiiietric pressure, and 
 as attended by gales of hurricane force over the mid-Atlan- 
tic Ocean. 

A disturbance tliat had apparently developed in tlie wake 
of tlie liurricvme above referred to, rdvaiicecl northward from 
the West Indies over and east of tlie Baliamas from Septem- 
ber 1 3  to 16, iind then recurved westward to the Atlautic coast, 
north of Charleston, s. C., by the niorning of the 17th. The 
subsequent course of tliis disturbance was northwestward 
over the interior, where it possest but slight energy. It re- 
curved northeastward over the lower Ohio Valley during the 
18th and l!)th and reached Nom Scotia on the 2lst. 

The severest Gulf storm since tlie Galveston storm of Sep- 
tember, 1!)00, tdvanced from the western Caribbean Sea north- 
ward to the Gulf coast, near and west of Mobile from Septem- 
ber 23 to 27. The nccui-ate and timely warnings in connection 
with this storm were, so ftw ns known, heeded, and the great 
damage done by the storm to vessels in harbors of shelter indi- 

ported: 
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cates the almost inevitable fate of vessels whose masters may 
have ignored the warnings. Detailed description of these 
storms is given in the Monthly Weather Review for Septem- 
ber, 1906. 

During the second decade of October, 1906, a tropical storm 
of great intensity advanced from the western Caribbean Sea 
northeastward near and east of Havana and Key West. This 
storm &used great damage to the property of the Florida East 
Const Railway along the extension from the Peninsula to Key 
West. House boats for workmen of this road were swept 
away and many lives lost. Warnings of this stormwere timely 
and every effort w&s made to give them the widest possible 
distribution. 

The particular new work of this division during the coming 
year will be the diligent study along practical lines of the 
problem of forecasting general and important weather changes 
and conditions for periods of a week or more in advance. 

SEISMOLOGICAL OBSERVATIONS. 

In  my annual report for last year attention was called to 
the increasing importance of systematical seismological ob- 
servations. Only a short time before that report was written 
an unparalleled seismic disaster laid Ban Francisco and other 
cities in central California in ruins. Exactly four months 
later a strikingly similar convulsion of nature devastated Val- 
parasio and vicinity. Still later, namely, on January 14, the 
city of Kingston, Jamaica, was laid waste, and finally on the 
14th of April a violent seismic disturbance was central in 
southwestern Mexico, where great damage and loss of life re- 
sulted. 

The scientific world is now fully aroused to the importance 
of systematically observing and studying these natural phe- 
nomena of such vital consequence to the welfare of the peo- 
ple, for it is clearly recognized that with adequate data in 
hand thee people can be advised how to best select and locate 
their habitations and how to construct them to best resist the 
disturbances to which they may be subjected. 

Exact knowledge of the character and magnitude of the 
motion of the ground whensubjected to earthquake action is of 
vital importance to architects and structural engineers whose 
business it is to design and erect the enormous structures 
now so numerous in all our great cities. Any one of these 
modern buildings often house a small army of people whose 
safety depends in a great degree upon the power of the struc- 
ture to resist the forces that may assail it. Earthquake-proof 
construction must be required especially in great structures, 
even in regions which may seem to be immune, for probably 
it is only a question of time when some readjustment of the 
earth’s strata under long accumulating stresses may occur in 
seemingly the most stable regions and an earthquake of 
greater or less severity be precipitated thereby. 
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The data required by engineers and architects to enable 
them to properly handle the problem presented to them is at  
present very meager, vague, and indefinite. I n  my last annual 
report I mentioned that an international bureau of seismology 
had been organized, with headquarters a t  Strasburg, the objects 
of which in generel are to bring, about the systematic observa- 
tion and study of all seismic phenomena thruout the whole 
world. The United States Government is a member of this 
organization and is represented by Prof. H. F. Reid, of the 
Johns Hopkins University, Baltimore. At  the present time, 
however, no organized establishment exists for the systematic 
observation and registration of earthquakes within the United 
States. 

Earthquakes are great natural plienomena and the disasters 
a t  Charleston, in California, Chili, Jamaica, Mexico, and else- 
where demonstrated how much the interests of the whole 
people are affected by them. The scientific and systematic 
observation of earthquakes is now a recognized necessity. It 
is submitted that this important work, since it affects the 
welfare of all the people, devolves upon and should be under- 
taken by the National Government; and, furthermore, it is 
urged that the Weather Bureau be authorized to inaugurate 
and maintain systematic seismological observations within the 
United States and its Territories. I n  support of this recom- 
mendation, I desire to invite attention to the resolutions 
past by the seismological committee of the American Asso- 
ciation for the Advancement of Science in a meeting held in 
Washington on April 19, 1907, as follows: 

(1) I n  the  judgment of the  committeo, i ts  functions should be regarded 
as initiatory and advisory. 

(2) I n  the  judgment of the  committoe, t he  time has  come for asking 
the support of the  Federal Government in scismological work. 

(3) This seismological work requires a cooperation of tho various mi- 
entiflc bureaus oP the  Governmcnt. 

(4) The appropriations for seismological stations should be made thru 
the United States Weather Bureau, and the results of the observntions 
should appear in i ts  publications. 

( 5 )  A committee of tlirco, t o  include the  chairman of tho committee, 
should confer with the Chief of tho Weather Bureau, the Suporintendent 
of the Coast and Geodetio Survey, and tho Director of tho Geological 
Survey with reforonce t o  framing the  logl~lation providing for sciemo- 
logical stations and the  publication OP obscrvations, as recommended in 
the preceding resolution. 

In  the deliberations of the committee it was clearly recog- 
nized that the Wenther Bureau already has numerous stations 
widely distributed over the country, and maintains a corps of 
highly-trained observers on duty a t  all times. By reason of 
this existing equipment the Weather Bureau is peculiarly 
prepared to include seismological observations in its work a t  
the minimum cost of maintenance. 
T H E  INVESTIGATION O F  EVAPORATION I N  CONNECTION WITH 

T H E  SALTON SEA. 

While several studies have been made in tho United States 
and Europe regarding the laws of evaporation over large 



bodies of water, the results have not been sufficiently in agree- 
ment to be satisfactory for the deduction of a proper system 
of laws designed for practical uses by engineers and meteor- 
ologists. The recent formation of a large lake of fresh water 
in the Salton Sea, southern California, caused by  the overflow- 
ing of the Colorado River, affords an unequaled opportunity 
to take up the study of evaporation phenomena on a large 
scale under remarkably favorable conditions. 

The Salton Sea is now 45 miles long, contains 440 square 
miles surface,which is 205 feet below the sea level, the bottom 
of the lake being 287 feet below the mean level of the Pacific 
Ocean, and it will evaporate a t  the rate of about 8 feet per 
year. 

Mr. G. I<. Gilbert, of the United States Geological Survey, 
proposed that this unique opportunity be embraced, especially 
in view of the facts that the Salton Sea lies in a dry olimate, 
where evaporation is vigorous, where there i s  little rainfall, 
and only a ~rnall inflow of water from the New and the Alamo 
rivers, which can be readily measured, so that the evaporation 
conditions are comparatively free from complications. In 
order to study the possibilities of the case a board, consisting 
of Frof. F. H. Bigelow, United States Weather Burenu; Mr. 
G. K. Gilbert, United States Geological Survey, and Mr. C. E. 
Grunsky, United States lteclamation Service, proceeded to 
Yuma, Ark., and in May, 1907, inspected the entire region 
carefully, making a favorable report on the undertaking. 
Some valuable preliminary experiments were made at  Reno, 
Nev., during the summer, and next year it is proposed to install 
a chain of stations around the Salton $ea on a comparatively 
simple plan for the first year’s work, and then proceed to a 
more elaborate campaign during the second and following 
years, as experience suggests shall be appropriate. 
, The rainfall and the evaporation are the two great factors 
which determine the amount of water available for irrigation 
purposes and for the supply of water that passes from the 
watersheds to the navigable rivers as floods or as normal 
stages, so that the engineers demand reliable data on this 
subject, which it is not at present possible to  supply. Tlrhile 
the Weather Bureau collects rainfa11 data in all parts of the 
country, t h e b  is nothing being done on the evaporation side 
of the problem, but it is hoped in the course of a few years to  
be able to add to our existing service the proper observations 
on evaporation, such as will enable UH to publisli a monthly 
map of evaporation to be used in connection with the rainfall 
map now being issuecl every month. In  addition to the needs 
of the engineer, it is recognized that evaporation is 1111 impor- 
tant factor in the economy of plant life, so that the agricul- 
turalist should have access to suitable information regarding 
the amount of the loss of water in this way. This is especidly 
true for the region west of the Mississippi Ever ,  where projects 
are under way that have such an important bearing on the 
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future industrial development of that vast region, rich as it is 
in possibilities for the future. The introduction of the date 
palm industry in the immediate vicinity of the Salton Sea calls 
for special meteorological observations, because the maturing 
dates are very injuriously influenced by moisture in the air, 
such as may be produced by the evaporatiqn of the sea or of 
irrigated fields. 

The preliminary report of the board is as follows: 
ItEPORT OB I1OARD ON EVAPORATION STUDIIB IN SALTON 13ASIN. 

LOS ANOBLES, VAL., MAY 20, 1907. 

In  compliance with instructions received, t he  untlorsigned, F. H. 
Bigelow, roprosonting the  United Statos Welitlier Bureau; G. IC. Gilbert, 
roprosenting the Unitotl Statos GoologiCctl Survoy, and C .  E. Grunsky, 
reprosonting tlio United States Roclamation Sorvicc, met at Yupa,  Ariz., 
on May 12, 1007, for tlie purpose of outlining tho scope and methods of 
an  investigation of evaporation in connuction with t h o  drying ou t  of 
Salton Sea, Citl. An organization as a cwnforonce board mas offocted by 
elocting E’. 11. Bigelow chairman, cmd with all mornbors participating 
tho bourd was in session from day t o  day tit various placos in Salton 
Basin, and hold a final session at Lo8 Angclos. 

It was rocognizod in atlvanco thiit in order to  clotermino the law wliioli 
controls evaporation and thus  utilize to  the  fullest oxtcnt t he  opportunity 
afforded by tho drying o u t  of tlie Inke, the ineteorological conditions at 
and near t he  lulre must bo thoroly invostigatctl, m t l  i t  mas early apparent 
tlittt finitncial considerations would malco i t  impossible to  install iind put  
in operation at oncw tlio fully oquipt stations reqnirod for this purpose. 
Tho board, thoroforo, litis givon spociul consideration, first, to tlic work 
which should bo iniinodiately undertaken with means now at comnicmd, 
and socontl, t o  tlie S C * O ~ O  of tlio work as i t  should bo carricd out wwhon 
suitable flnancial provision sliall liave boen mado. 

Tho board conflrrns tlie conclusion reached by tlio carlier conference 
committoo, that tho Weather Buronii should direct tlio making of obser- 
vations and should have primary charge of working up results. 

13oth tlie GoologiciLl Survoy and the ltoclamation Servico sliould ooopor- 
a to  in tho work to  tho extent found practical from time to time, and 
both of tlieso burenus should remain in close touch with tlie work. For 
this roason it appoars a wise provision to  have tho scope of the work and 
tho methods of observation past upon from time to  time by this con- 
ferenco board, which should be continuod indoflnitoly for this purpose. 

It is  foroscen tha t  aftor t he  observations liavo beon ostablislicd on a 
oomprohonsive basis, they should be continued without interruption for 
two or tliree years. Whotlier for a longer period can not bo dotormined 
until t he  rosults of two years’ observations become iivnilablo. 

Tho board dosircs t o  express i ts  appreciation of tho preliminary work 
donu in connootion with this  subject by tlie TTnitod States Geological Sur- 
vey, which, upon a first suggestion that  such a study should bo made, u t  
onoo ordered an examination by W. F. &Iartin, wliose oxploration of tho 
slioros of the  sea imd of tlie conditions of run-off f on: tlio surrounding 
country groatly simpliflod our own investigations. We found i t  neces- 
sary, however, t o  liavo porsonal knowledgo of the  a hysical coudition of 
tlie country surrounding tlio large body of wator, und also to liliow sonie- 
thing of tlio condition which led to  tho formation of the  lake, and to  
uuderstund tho present situation at Colorado ltiver, wliicli, if modifled, 
may affoct the accession to  tlio waters of SiLlton Soti. Consequontly, an 
inspection was made of tlie works wliicli turned the  Coloritdo ltivcr back 
into i t s  proper channel, and of the levoes oxtending some 10 milos be- 
yond tho lowor Mcxioan liending wliich is intondod t o  ruducc tho annual 
ovorbanlr flow toward the  west and north. 

Tho board visited tlic margin ol tho sea at i ts  soutliern extremity and 
at sovoral points on the  east and norttioast along tho line of tlio Soutli- 

Alb----a 
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ern Paoiflc railroad, notably at Durmid, and at Salton. Inquiry and 
personal investigation wore also made of the suitability of Yuma, Mam- 
moth Tank, Brawley, Mecca, Indio, and Etlom as stations for the  mete- 
orological observations required in connection with tho direct observation 
of evaporation and with the  study of t he  effect of a large body of water 
upon the  ratc  of evaporation. 

As a result of these oxaminations and upon consideration of all cir- 
cumstances affecting the  probletn, t he  board recommends as follows: 

First.-That tho TJnited States Geologicu1 Survey make gagimgs of all 
visible inflow of water into the lake. 

Second.-That t he  United States Geological Survey furnish such facts 
as are ascertainable relating to  probable loss of water into underground 
strata or relating to  acccssion of water from underground Aources. 

Third.-That t he  Unitcd States Woathor Bureau immediately- 
(a)  Raise the  standard of i ts  local omco at Yuma. 
(b). Establish stations at Durmid or Salton, at Brawley, and at Edom, 

and miprove tho service at Mammoth Tank, Mccca, and Indio, so as to 
secure from each of these stations the  dry-bulb ternperature, tho wet- 
bulb temperature, tho direction and force of t h e  wind, the ralnfall, t he  
baromctric prossuro, and thc evaporation from a Picho evaporomctor. 

(c) Establish evaporation pans at Yuma, at Mammoth Tank, at Braw- 
ley, at Mccca, a t  Durmid, if possible on land and afloat, and at M o m .  

(d )  Keep arocord of water stagc and water temperature at the  railroad 
trestle near Durmid. 

(e) Conduct experiments at any convenient point for t he  prellminary 
determination of additional factors infiuoncing the  rato of evaporation. 

( f )  Plan such self-r0gistering apparatus as should be available for use 
in a thoroly equipt evaporation station. 

Fourth.-That an  appropriation be rcquestcd from Congress, for the 
Weather Bureuu, to be used for continuing and expanding the observa- 
t ions at the  pointfi above mentionod; for t he  ccitablislimcnt of ono or more 
thoroly equipt stations in the  Salton Basin at which all phonomena affcct- 
ing cvaporation are to bo studied; for tho continuous dotormination by 
automatic gage of the lowering of tho water surface of Salton Sea by 
evaporation; and for t h e  compensation of all nocossary assistants 1’0- 
quired in malting, reducing, and discussing the observations. 

The s u m  of money tha t  should bo sot apart  for this  work at tho next 
session of Congress is $25,000. 

This estimate is basetl on a tentative plan of operation which remains 
subject t o  such modiflcations as tho flrst year’s expcrience may show to 
be necessary. 

The estimate includes an item of 812,000 for installtition and $13,000 for 
salaries, rents, and supplies. Tho item for salarics includes conipensa- 
tion at $1,500 pcr year for a physirist in t h e  field, and compensation for 
two clerks at 51,200each for the  Washington omce of t he  Weather Bureau; 
t h i s  i tem also includes $1,500 for laboratory oxporimonts and the neces- 
sary incidontul oxponsos. 

F i i ~ ~ i i  R. 13mmow, 

G. IC. Gr~nir iw,  

C .  E. GRUNITICY, 

United States Reclamation Service. 

Professor, United Stales Wealhcr Bureau. 

Geologisl, United States Qeologicnl Surveg. 

Consulting h’ngineer in the 

Importance qf the proposcd znuestigation. IIistory of the Salkon 
&a.-Salton Basin, in the extreme soutlioastern part of Cali- 
fornia, is a depression below the level of the sea, its lowest 
point being 287 feet below mean tide. The basin is separated 
from the Gulf of California by the delta of the Colorado River. 
I n  past times the river has flowed alternately to the Gulf and 
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to  the basin. Four years ago all the water of the river flowed 
to  the Gulf of California and the basin was dry. A canal 
made for irrigation purposes, leading water from the river 
toward the Salton Basin, became enlarged in time of flood and 
past beyond control, so after a few months the entire river 
discharged to  the basin. For more than a year it flowed in 
that direction nnd it was finally brought under control only 
after strenuous effort. The river has now been returned to 
its former cliannel and discharges to the Gulf of California, 
excepting a small portion enqhyed for irrigation in the Impe- 
rial Valley-cr Imperial Valley ” being the nnme given to that 
part of the river delta which slopes toward the Salton Bnsin. 

While the river flowed into the Salton Basin it gradually 
flooded the lower part of the basin so that now there is a lake 
or sea about 80 feet deep with a surface area of 440 square 
miles. As important interests are involved, i t  may be assumad 
that the river will be restrained from again invading the basin 
and that the lake which now exists will gradually dry away, 
its dissipation requiring between ten and fifteen years. 

Need for the in vestigalion of evaporation.-In the construction 
of reservoirs, for whatever purpose, i t  is necessary to make 
allowance for evaporation in order to determine in advance 
what will be the available supply of water. I n  the work of 
the Reclamation Service the nllowance for evaporation is often 
very large and affects the plans and estimates of cost in im- 
portant ways. It is always a factor to be considered in esti- 
iiiating tlie available supply obtainable from a reservoir of 
known capacity and is likewise a factor used in determining 
the height of a dam of greatest storage efficiency. The expo- 
sure of an unnecessarily large area behind a dam of too great 
height may result in excessive wastage of the supply. More- 
over an inadequate allowance for loss by evaporation from the 
reservoir surface leads to erroneous assumptions concerning 
the water which can be made avltilnble for useful purposes. 

Unfortunately the rate of evaporation for different climates 
is not well known, so that a t  present it is impossible to make 
estimates with desirable precision. It is known that the rate 
of evaporation in any locality depends on certnin fnctors, 
namely: The temperature of the air and water, the dryness of 
the air, and the velocity of the wind; but the nature of the 
law or formula connecting the evaporntion with these fnctors 
is not known. Various attempts have been made to determine 
it, but the results aro so discordant that little confidence is 
felt in any of them. It is known also that a formula for 
evaporation derived from experiments with a small water sur- 
face-such as that afforded by a tank, for esample-can not 
be applied directly to tlie computation of the evaporation from 
a reservoir or lalie, because the larger bodies are differently 
aflected by the wind. As the air moves across a reservoir and 
gradually becomes charged with moisture its rate of absorp- 
tion diminishes, and the average rate of evaporation from a 



broad surface is therefore less than from a small surface. For 
this reason the formula for evaporation can not be put on a 
sound basis without taking account of large water surfaces as 
well as small. Attempts to measure evaporation from lakes 
and reservoirs have heretofore been hampered by the diffi- 
culty of accurately measuring inflow and outflow so as to dis- 
criminate the various factors determining changes in the hwl  
of water surfaces. 

Anailaldity of the Salton Sea.-The conditions afforded by the 
Salton Sea are purticularlg suitable for the investigation of 
tlie laws of evaporation. The amount of water flowing into 
it is sniall and can readily be measured. The rainfall is nomi- 
nal in amount. No water flows out of it. The climate is SO 
dry that the total evaporation in tho year will probably 
amount to ti or  8 feet. I t  k ,  thorefore, possible to determine 
by gaging the actual rate of evaporation, and to make this 
determination with high precision. By making the gaging 
continuous, and by making simultaneous observations of the 
temperature, atmospheric humidity, wind, etc., tlie relations 
of evaporation to these several factors can be made out. It is 
poasible, also, by a suitable arrangement of details, and by 
the use of evaporation tanks, to take account of the relation 
of evaporation to the size of the evaporating surface. 

By the reason of the dryness of the local climate the evapo- 
ration rate in the Salton Basin is unusually high. Therefore, 
a formula based on observations a t  this place will have such 
range as to be available for all cases likely to arise. 

It is especially to be noted that the opportunity given by 
Salton Sea is both temporary and unique. I n  ten or fifteen 
years the sea will have disappeared, and in a somewhat shorter 
period its waters will have become so saline that its rate of 
evaporation will no longer be normal and representive. It is 
not to be restored if the resources of the engineer can prevent. 
Moreover, the combination of physical conditions and events 
by which the sea was created is so peculiar as to warrant the 
belief that it is not duplicated elsewhere. It is certainly not 
to be found in the United States. Unless use is inade of the 
present crisis in the history of the basin the opportunity will 
be lost. 

With reference to the practical value of the proposed in- 
vestigution of evaporation, MY. M. 0. Leighton, Chief Hydro- 
grapher of the United States Geological survey, writes as fol- 
lows : 

It is of utmost importance to all water supply installation to have the 
rate of evaporation under flxt and variable conditions deterniined. A 
few practical illustrations: It has been estimated tha t  tho evaporation 
in southern Arizona is equivalent to about G feet per year. Whether or 
not this  is truu we do not Itnow. Assuming, however, t h a t  tlie flguro is  
a fair approximation, t he  amount ol water lost Prom the  Iloouevolt Re- 
servoir, surface extent, 16,320 acres, will be 97,920 acre-feet, sulllcient to 
irrigato 48,0G? acres, assuming IL duty of water eqiiivalent to 24 inches 
per annum. The mme computations may be made with respoct t o  all 
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the great reservoirs in the arid West. It will, therefore, be seen tlist 
in computing the area to be reclaimed under the Roosevclt Reservoir it 
was necessary to deduct nearly 50,000 acres from that which might have 
been reclaimed had i t  not been for evaporation. The Bweetwater and 
Otuy reservoirs in the San Diego region in  southern California hare never 
perPormod the duty that was expected of them. Indeed, during tlie 
grefitcr part of the time since they were constructed tlicy have been 
empty or only partially illled. The evaporation from tliose reservoirs is 
enormous, and it is highly probable that had there been any worthy in- 
formation concerning the rate of evaporation at tliose points it would 
have been appreciated t h a t  tho drainage iireas would not provide for ac- 
tual use an amount of water equivalent to tlie storage installation. In 
other words, the plans would liavo beeq entirely changed and a large 
amount of money would have been saved. 

The above constitute two typical institnces of the practical importance 
of dotormining all tlie factors connected with ovaportation. IC the facts 
wore known, the engineering professioii would probably cliange its ideas 
with reperonce to economic depth of water stored, and sliallow areas 
within reservoirs at whieli it is assumed that evaporation may be greatest 
would be avoided. I f  the effocts of winds were known, ideas with rcfer- 
ence to the proper location of reservoirs would probably bo changed, and 
there would be some useful study and experimentation with reference to 
tho effect of wiiid-breaks, ctc. In fact, we can only goncralize ubout the 
matter, even as it is neeossary to generalize with referonce to tlie 
methods of evaporation study. Each reservoir in the west is subject to 
groat loss. Wc do not know how much, but it is apparent that dld we 
know subsequent work of this character would be more intulligently 
carried on. 

FOREIGN METICOROLOGISTS STUDY AMEltIChN WEATIIER 
SEltVICE. 

It is probable tha t  n o  otlier branch of science is as much 
indebted to the  researches of citizens of the  United States as 
is meteorology, 1Zedfield and  Espy, early in the  nineteenth 
century, having been the  first to collect t he  data, plat it, and  
exhibit t o  t he  world the  cyclonic action of storms. Utilizing 
the  knowledge thus  made known and  the  fur ther  researches 
of the  scientists of otlier nations, the  United States lias taken 
tho lend in the  practical application of meteorological science, 
o u r  broad oontinental area and  thoro electrical communication 
rendering it possible to  br ing  an  extensive system under one 
administrative head. The service is the  resuIt of an  evolution, 
it being iiocessary to adopt  new methods with each advancing 
step and  to  devise nnd  invent appliances for put t ing  into effect 
ideas tha t  were unique. It has also required tlie application 
of discipline of military oxnctness in order t o  coordinate into 
a n  efficiently working inacliine 200 full ~iieteorologicnl offices, 
with more than !NO auxiliary stations, and  to produce an  etfi- 
ciently working uni t  t ha t  -shall twice daily ga ther  meteoro- 
1ogLcal data from such a large area, collate nnd pr in t  it a t  
many commercial centers, and, t h ru  the  agency of tlie press, 
t h e  telephone, and  the  rura l  free delivery, place tlie deduc- 
tions from the  data before those mho can make tlie most use 
of the1n. 

Within recent years many scientific representatives of foreign 
governments have honored us by visits and  by a study of t he  



22 

methods employed by the United States in the administration 
of its Weather Bureau They have also extensively used the 
technical library of the Bureau. 

Reference is made below to some of those who have studied 
our methods. 

I n  1903 Mr. Gilbert T. Walker, the then newly elected 
director of the British-Indian Meteorological Service, came to 
this country to study our system of forecasting before assum- 
ing his new duties. 

During the years 1890-18!)3 Rev. Josi! Algub, Director of the 
Philippine Meteorological Service, spent several months ex- 
aming the work of the Weather Bureau both at  Washington 
and a t  some other stations before taking charge of the Manila 
Observatory. Similar studies were also made by himself and 
Father J. Clos, in 1900, preparatory to remodeling the work of 
the Philippine Weather Bureau in accordaiice with plans 
drawn up jointly by Father Algub and the Chief of the United 
States Weather Bureau. 

During 1003-1906 several meteorologists of Japan, including 
especially Dr. 5. Tetsu Tamura, took advantage of the facilities 
offered by our extensive meteorological library and by our 
professional staff to  study the distinctive features of our 
service. 

I n  190G Prof. Manuel E. Padrana, director of the Central 
Meteorological Office of Mexico, devoted much time to the  
study of the methods of our administration. 

During 1906-7 Father Josh Coronas, of Manila, spent some 
time studying the Weather Bureau forecast service. Unfor- 
tunately, his studies were interrupted for a considerable time 
by a serious illness. 

I n  1!)07 Dr. 1’. l’olis, an eminent meteorologist connected 
with the German Government and forecast service, paid this 
country an official visit, aiid during a period of two months 
matlo an exhaustive study of our system, both a t  the Central 
Office in Washington and thruout the country. 

RIVEIt AND FLOOD SERVICE. 

The year wns nn active one for the E v e r  and Flood Service 
both as to details of administration, the occurrence of floods, 
and the work of forecasts and warnings in connection there- 
with. 

A. new river district center was established on May 1, 1907, 
a t  Phoenix, A r k ,  with territory comprising the watershed of 
the Gila Itiver. This territory was formerly a portion of the 
Denver, Colo., divtriot, and was asfligned to Phoenix for greater 
convenience of administration and increased efficiency in the 
matter of distrilnition of flood warnings. Several new sta- 
tions were also located on tlic Colorado River and its conflu- 
ents, the Greon and Grand rivers. 

The steady development of agricultural industries, largely 
the result of the reclamation work of the General Government, 
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now under way in the.valley of the Colorado River and its 
principal tributaries, carries with it a demand for detailed and 
reliable information as to the quantity of water to be expected 
(luring the growing season, as well as for warnings of the dis- 
astrous floods that have in late years occurred with consider- 
able frequency. It is believed that the Weather Bureau can 
be of material assistance in this work with the facilities now 
in hand, altho opportunities will doubtless be afforded for 
much greater usefulness as means of rapid communicatiou 
develop. . 

Twenty-three special river and twelve special rainfall sta- 
tions were established during the year, principally in the water- 
sheds of the Colorado, Sacramento, ancl San Joaquin rivers. 

Four  special river and seven special rainfall stations were 
discontinued without impairment of tlie eficiency of the ser- 
vice. 

The district of Sacramento, Cal., is now in excellent oondi- 
tion and performed eflicient service during the flood of March, 
1907, the greatest flood in the history of the State. A con- 
siderable number of new stations mas established in this dis- 
trict, and it is thought that  with the addition of a few more 
this service will be thoroly equipped for any future contin- 
gencies. 

Other clianges thruout the country were of a minor char- 
acter. 

By reason of the great amount of commerce carried upon 
tliem and the enormous property values a8ected by overflows, 
tlie Ohio Itiver and tlie Mississippi ltivor below Cairo, Ill., 
easily make tlie largest demands upon tlie labor, time, and 
money of tlie River nnd Flood service. The present service 
is adequate so far as the work of actual forecasting is con- 
cerned; there is, however, a constant demand for increased 
service from many important cities and towns that are not  
special river stations. Tliese places not only wish flood warn- 
ings, which t h y  now receive, but  also daily information as t o  
tho stago of the water a t  the diderent places, cliriniing that  
s ~ o l i  informntion would be of the groatest assistance to the 
navigation interosts. The claim is well founded and i t  is in- 
tended tlitit such provision be made ~ I R  will admit of tho pub- 
lication of a daily river bulletin a t  the more iinportant river 
cities and towns where such service is not now provided, tlie 
data to bo telegraphed or telephoned each morning from the 
nearest Weather Bureau center. The value of such service is 
practically beyond question, ancl its ostablisliment would sim- 
ply fulfil the legitinlate desire of the people interested. 

It may be necessary in a yenr or two to make some provi- 
sion for river service in tlie watershed of the Yukon River for 
the benefit of the navigation interests. Tlie subject has been 
informally brought to the attention of the Weather Bureau 
with some tentative suggestions, but  it is not proposed tha t  
anything shall be done during tlie next fiscal year. 
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It is also becoming apparent that .some additional service 
will probably be necessary in the future along the large tribu- 
taries of the Arkansas River, such as the Cimmaron, and both 
forks of the Canadian, and possibly along the Red River above 
Deniaon, Tex. Such a service should prove of much value to 
the increasing agricultural interests of Oklahoma and Indian 
Territories, and the question will be made a subject for further 
consideration. 

The great floods of the year were three in number, all occur- 
ring between January and March. 

The first was that of January and February in the Ohio and 
lower Mississippi rivers, when stages in the former river were 
the highest of record, with the exception of those of 1883 and 
1884, the records covering a period of nearly one hundred 
years. 

The warnings issued by the Weather Burenu in connection 
with this flood were accurate both as to time and stage, and 
were the direct means of saving an immense amount of prop- 
erty. The Cincinnati Price Current in an article on the flood 
stated that- 

The Weather Bureau office a t  Cincinnati has rendered very important 
service incident to  the flood conditions, in Purnishing current inPormation 
and in pointing out what might be expected. The gradual rise, with the 
warnings, made it possible to do a great dcul preparatory to  conditions 
of inundation. 

There were numerous testimonials of a similar character 
from Pittsburg to New Orleans, and under date of February 
9, 1907, the New Orleans Times-Democrat said : 

Tho rivcr reached 19 feet hero yesterday, as  forecast by tho  TJnited 
Statos Weather Bureau elevon days ago. Y’he forecasts ham been ex- 
ceptionally accurate, both a8 to the cxpoctcd stages and the t h o  of their 
occurrence. 

The second great flood occurred in the Valley of California, 
beginning early in February. This flood was the greatest in 
the recorded history of the State of California; i t  flooded 
300,000 acres of reclaimed land and caused n loss of or damage 
to property amounting roughly to $5,000,000. The warnings 
issued were accurate; the service was satisfactory to a high 
degree, and brought forth many expressions of commendation 
and appreciation. 

The third flood occurred during March in the Ohio Ever ,  
particularly along the upper portions, and at  Pittsburg the 
water reached the highest stage of record. Thc usual warn- 
ings were issued promptly, but skepticism on the part of some 
pereons unacquainted with the true facts resulted in consid- 
erable damage that might otherwise have been avoided. 

Another flood deserving of mention was that caused in 
January by the great ice gorge in the Grand River of 
Michigan. The service performed during this flood was of 
the highest character, and to the official in charge of the river 
district of Michigan were tendered the thanks of both the 
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citizens of Grand Rapids assembled in mass meeting and of 
the common council of the city. 

CLIMATOLOGICAL SERVICE. 

The Climatological Division is charged with (1) the collec- 
tion and publication of climatological data, and (2) tlie distri- 
bution of forecasts and special warnings. Under the first- 
named heading may be classed: 

(a) Cooperative stations, of which there are more than 3,600. 
( b )  Cotton, corn and wheat, and sugar and rice region 

stations, and the publication at district centers and selected 
Weather Bureau stations for the period from April to October 
of daily bulletins showing the teiuperature and the precipita- 
tion for the growing fields. 

(c) The monthly and weekly publications of the several sec- 
tions of the Climatological Service, including the iiionthly 
snowfall bulletins of the States of the ltocky Mountain and 
Plateau regions for the period from December to March. 

( d )  The preparation of the National Weekly and Monthly 
Weather Bulletins, and the weelrly Snow and Ice Bulletin 
issued during the winter months. 

Cooperatwe stations.-As for several years past, the object 
has been to increase the accura.cy of the observations at the 
cooperative stntions, rather than to increase the number of 
stations, which is Homewhat smaller than at the close of the 
previous year, 250 having been established and 270 discon- 
tinued for various reasons. Practically all of these stations 
are now equipped with standard instruments, which are ex- 
posed in an approved manner. One hundred and seventy- 
seven (177) stations were visited by section directors for the 
purpose of inspection. 

Cotton, co)*)z and ioheat, a i d  srcgai- arid rice rcqion slation .-The 
number of cotton region stations (144) is the same as a t  the 
closo of last year, 3 having been establislied and 3 discontin- 
ued. They are grouped under the same district centers as 
last year, 1 3  in number, namely: Atlanta, Augusta, Charleston, 
Galveston, Little Rock, Memphis, Mobile, RXontgomery, New 
Orleans, Oklahomn, Savannah, Vicksburg, and Wilmington. 
Other Wentlier Bureau stations issuing daily bullotins, con- 
taining for the most part the averages of tomperature and 
rainfall of the various districts only, are: Birmingham, Char- 
lotte, Chattanooga, Cincinnati, Port Worth, Macon, Meridian, 
Norfolk, Raleigh, St. Louis, Sau Antonio, Shreveport, and 
Taylor. The average edition of the daily bulletin is 33, the 
greatest issue being that from BIempliis, 77. The data sup- 
plied by these stations continue to be of great value to those 
interested in the production of cotton and other crops. The 
rigid rules with regard to tlie timo of making tlie bulletins 
public, naiiiely, 11 n. m., seventy-fifth nieridian time, have been 
strictly adhered to. Nine statioiis in the sugur and rice region 
of Louisitinlt roport to tho New Orleans cotton regiou district 



center and their observations are published in the cotton re* 
gion bulletins issued for that center. 

The number of corn and wheat region stations (134) is also 
the same as the close of last year, 1 having been established 
and 1 discontinued. These stations are identical in character 
with the cotton region stations and cover the great cereal 
producing belt. They are grouped under 9 centers, as follows: 
Chicago. Columbus, Des Moines, Indianapolis, Kansas City, 
Louisville, Minneapolis, Omaha, and St. Louis. Duluth, Peoria, 
and Topeka issue bulletins containing the district averages 
only. The average edition of the daily bulletins is G G  copies, 
the maximum number, 134, being issued from I<ansas City. 

Climatological publications.-The monthly reports and annual 
summaries of the 44 sections of the Climatological Service 
have been published without change in form. The monthly 
reports in all but two instances consist of eight page pub- 
lications, containing charts of mean temperature and total 
precipitation, tables of miscellaneous climatological data, daily 
temperature extremes, and daily precipitation, together with 
two pages of descriptive text. Owing to rigid economy and 
a careful system by which the mailing lists are purged of the 
addresses of those not specialiy interested in these publica- 
tions, the total edition is somewhat less than at  the close of 
last year. These reports continue to supply to varied and im- 
portant interests reliable climatological information for nearly 
every part of the United States. They have been published 
with the usual promptness, the majority making their appear- 
ance before the 20th of the month succeeding that to which 
they pertain, and the remainder, with the exception of that  of 
Hawaii and a few issued a t  the expense of their respective 
States, are usually printed within 30 days niter the close of the 
month to which they pertnin. Tlie section publications are 
closely scrutinized by the Climatological DiviRion of the Cen- 
tral Office, with a view to maintaining a creditable literary 
standard as well as to insure accuracy in the publication of 
the meteorological statistics and sound conclusions in tho dis- 
cussions presented. 

The weekly weather bulletins of the several sections have 
been regularly published. The elimination of tlie crop feature 
has caused a decrease in the number issued, as indicated by 
the reduction in the combined edition, which is about 4,000 
less than i t  was a t  the close of the preceding year. 

The National Weather Bulletin issued from the Central Of- 
fice continues to supply valuable information. .It presents geo- 
grbphically the distribution of temperature and precipitation, 
a discussion of these elements, and a brief summary of the 
weather conditions prevailing during the week, or month, in  
each State. The edition of this publication on June 30,1905, 
was 4,600; on June 30, 1906, it was 2,660; and on June 30, 
1907, only 2,200. It is likely, however, that  there will be n o  
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further decrease, which was occasioned by the elimination of 
the crop feature from the report. 

The weekly Cotton Region Weather Bulletin was issued 
regularly from tlie New Orleans office, as heretofore. This 
publication contains two charts showing, respectively, the de- 
partures from the normal temperature and the total precipita- 
tion for the States comprising the cotton belt, a brief summary 
of the general weather conditions, and duplicates of the tele- 
graphic weather surniriaries for cotton States as published in 
the National Weather Bulletin. 

The following table shows for each section the number of 
cooperative observers, tlie number of weather correspondents, 
and the editions of tlie weekly weather bulletins and monthly 
climatological reports: 
Cooperntive observers, weather correspondents, and editions of clin~atologicnl 

publications. 
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The Snow and Ice Bulletin shows the depth of snow on the 
ground and the thickness of ice a t  8 p. m., seventy-fifth me- 
ridian time, on Mondays during the winter, as indicated by 
the reports from regular Weather Bureau stations and selected 
oooperative stations. The edition at  the close of the season 
in March, 1907, was 1,400. 

Distribution of forecasts and special warni7rgs.-While this 
work has been conducted on lines identical with those of pre- 
vious years, the main efforts have been largely confined to 
extending the distribution thru the medium of the local and 
long-distance telephone companies. 

During the past autumn and winter the telephone companies 
operating lines in the South Atlantic and Gulf States were 
invited to cooperate with the Weather Bureau and give the 
daily forecasts to their subscribers, particularly in rural and 
agricultural districts. As a result of this correspondence, 135 
telephone companies made the forecasts available for the ben- 
efit of over 72,500 subscribers in the trucking sections of the 
districts referred to during the season when they were most 
valuable. Siniilar action was also taken during the spring of 
1907 covering the States of the central valleys. 

At the close of the fiscal year there are of record the names 
of 1,633 telephone companies cooperating with the Weather 
Bureau in the distribution of forecasts, representing in round 
numbers nearly 2,000,000 subscribers who may obtain the 
forecasts daily by calling ‘ I  Central ”, an increase of 971,620 
over the number given in the last annual report. 

Quite .a number of the smaller companies have a distinctive 
signal by which they call up all rural subscribers on each 
circuit and give them the weather forecast each day as soon 
as i t  is received from tho district center. 

As opportunity presente i t  is proposed to bring this form of 
forecast distribution to the attention of tho officials of every 
telephone company in the country and invite their cooperation, 
as experience has demonstrated the fact that this mode of dis- 
semination is by far the most economical yet adopted for 
placing the forecasts before the public a t  the earliest possible 
moment after they are ready for issue. 

An increase of 130 is shown in the number of stations re- 
ceiving daily forecasts by telegraph at  Government expense, 
as a result of the additional number of centers required in the 
great increase in telephonic distribution, altho the rural tde-  
phone has permitted the discontinuance of a large number of 
centers of the Rural Free Delivery Service, which formerly 
received telegraphic forecasts a t  the expenm of this Bureau. 

The number of post-ofices, or addresses, receiving daily 
forecasts by mail is now 78,109, which is 1,390 more than the 
number supplied by this means at  the close of the previous 
year, while the number of patrons receiving forecasts thru 
the Rural Free Delivery has been reduced 11,1GG, owing to 
the substitution of the rural telephone for thia service. 



The distribution by railway telegraph lines remains practi- 
cally the same, and there are 1,091 less places receiving fore- 
casts thru the cooperation of railway train baggagemen. 

There is now of record a grand total of 2,141,151 addresses 
to which the daily forecasts are sent, or points where they 
are nvailrhle for public benefit. 

The following table shows in detail the distribution of fore- 
casts nnd special warnings in the various States and Territories: 

Distribution of daily forrcasts and special and emergency tuarnings. 
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Climatology.-An important contribution to the needs of the 
people was made in the issue of Weather Bureau Bulletin Q, 
Cliniatology of the United States, by Prof. Alfred J. Henry. 
The bulletin makes a quarto volume of 1,012 pages; it contains 
a comprehensive summary of the most important climatic ele- 
ments, and rather complete climatic statistics for each State 
and Territory, excluding only Alaska and foreign possessions. 
The report is in great demand. It reflects credit upon its 
author. 

OCEAN METEOXOLOGY. 

The function of the 13ureau in respect to ocean meteorology 
is (1) the issuance of daily storm warnings and weatlier fore- 
casts for the benefit and protection of shipping; (2) the collec- 
tion of meteorological nnd physical information pertaining to 
the various oceans, their atmospheric disturbances, winds, cur- 
rents, temperatures, densities, ice conditions, etc., ; (3) the 
reduction of this information to such shape and its publication 
in  such form ax mill prove of highest value to commerce and 
navigation. 

The information in question is obtained entirely thru a sys- 
tem of voluntary cooperation with the Bureau on the part of 
the vessels of tthe naval and merchant marine of every mari- 
time nationality on the globe, a specifically designated ob- 
server aboard each cooperating vessel being under instructions 
from master or owner to furnish the Bureau with certain 
daily observations, to wit, a statement of the moteorogical 
conditions existing at  the hour of Greenwich mean noon 
of each day that the vessel is a t  sea; the 13ureau in return 
proniising to furnish master and observer with a copy of 
such publications as may be founded upon the observations in 
question. 

Ulanlt forms (Form No. 1201-0. M.) for recording the ob- 
servations and franked return envelops for inclosing these 
forms are provided by the Bureau. By the courtesy of the 
Department of State, moreover, forms left at any American 
Consulate are forwarded with the official consulur mail. Thus, 
in no case is the observer put to the expense of postage. No 
instruments are provided, the intention being that the ob- 
server shall in each cam employ those belonging to the vessel 
to which he is attached, the policy of the Bureau in this re- 
spect being to encourage owners, for the sake of their own 
interests, to provide a suitable instrumental outfit. 

Number of cooperating inarane observers.-The total number of 
vessels that have furnished rneteorological reports (Form No. 
1201-0. &I.) during the past year is, 1,216, distributed as 
follows: 

British . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  033 
Amorimn ..................... . . . . . . . . . . . . . . .  193 
German . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 148 
Freiich . . . . . .  .... . 53 
Dutch,  . . . . . .  . 41 
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...................... 
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of meteorological reports (Form No. 
1201-0. M.) returned by these cooperating ohservers during 
the year was 8,688, distributed over the various oceans as 
follows: 

North Atlantic ............................. 7,OGl 
South Al;luntic 22 1 
North Pacific . 984 
South Pacific . . . . . . . . . . . . . . . . .  211 
Indian . . . . . . . .  ..................... 111 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,688 
~ 

Local y j i c e s  assistiny in the ocean nieteorological ,trorE.--The list 
.of local ofioes equipped to assist in ocean inetoorologicnl work 
of the  Bureau, with the number of completed reports (Form 
No. 1201-0. ill.) received and blank reports distributed by 
each during the year is as follows: 

~. . ~~ ~ ~~ . .- ~~ ~- ~~ ~~ 

Stntion. ..... .. 

~:spouilod. 

............................................ 

- 
..................... 

75 
294 

651 
S K i  

105 
I li 
I (i 
69 
64 

21 
4(i9 
24 

2RZ 
195 
162 
140 
377 
68% 
66 
60 

2, 530 

6,  YOY 

in  

15,458 
I - . .. ..... 

41 

4 
6 

24 
6 
1 

12 
26 

4 

137 
86 
93 
52 

295 
26 
19 

168 

-- 
45nn 



As an illustration to owners and observers of the instru- 
ments required by the service, each of these offices has been 
furnished a wet and bry-bulb thermometer, with protecting 
louvre, suitable for use aboard ship. Four of them, viz, New 
York, Philadelphia, Baltimore, and Norfolk have received 
marine barometers of the type recommended by the Bureau, 
provided with a special suspension and protecting case, the 
device of Prof. C. F. Marvin, by means of which the barome- 
ter is safely housed except when in actual use. 
similar barometers remain in the hands of the manufacturers 
awaiting transportation (necessarily by hand) to the local 
offices for  which they are destined. It is also the intention to 
furnish each of the local ofices engaged in this work with the 
apparatus devised by Mr. James Page, for determining the 
local direction and force of the wind from the deck of a rapidly 
moving vessel, a matter which has hitherto been a cause of 
considerable inaccuracy in meteorological observations a t  sea. 

As evidence of its appreciation of the voluntary and arduous 
services rendered by these cooperating marine observers, and 
as an inducement to further efforts on their part, the Bureau 
has (luring the past year awarded to such of them as have 
returned reports of distinctive excellence one or more gno- 
monic charts of the various oceans, a limited edition of which 
W ~ B  obtained from the Bureau of Equipment, Navy Depart- 
ment. These charts, the object of which is to facilitate the 
practise of great circle sailing, have proved a most valuable 
adjunct to the work. 

Utilization of the observations.-The meteorological obsesva- 
tions thus received from the cooperating marine observers are 
utilized for two distinct purposes. 

1. The construction of daily synoptic weather charts, show- 
ing the meteorological conditions prevailing over the ocean, 
a t  Greenwich mean noon of each successive day. 

Apart from their value to the student of meteorology it is 
only by a study of these charts that the practical navigator 
can learn to properly appreciate the value of his own isolated 
obRervations as an aid to forecasting the changes of weather 
about to ensue, and of shaping such course as to profit by 
them; it is only from such charts that he can obtain a h o w l -  
edge of the character and progress of ocean storms, of the 
regions of the ocean in which they are liable to occur, of the 
method of handling his vessel so as to avoid dangerous prox- 
imity to the center, and of even exchanging the foul and violent 
winds by which his vessel is beset in one semicircle of the 
rotating system for the fair and ilioderato winds of the others. 

The construction of these chartF: is a t  present confined to 
the limits of the north Atlantic and north Pacific oceans, the 
number of observations received for the waters of the Southern 
Hemisphere having proved thus far insufficient to justify a 
like attempt for the south Atlantic, the south Pacific, and the 
Indian oceans. The efforts of the Bureau are a t  present 
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directed to the task of increasing the number of cooperating 
observers in these waters, and with strong hopes of success. 

2. Tribulation with a view to obtaining an accurate lrnowl- 
edge of the monthly climatology of the sea. 

Aside from its scientific value, the purpose of this tabula- 
tion is to furnish navigators with a statement of tlio average 
conditions of wind, weaitlier, currents, fog, ice, etc., prevailing 
over the ocean for each month in the year, enabling tlieni to 
so shape their course that they may derive full advantage from 
favorable and suffer least disadvantage from unfavorable con- 
ditions. 

This tabulation has been carried forward with vigor during 
tlie year, and in the case of the south Atlantic Ocean is now 
practically coiiipleted for the months of Jtinuary, February, 
March, April, May, and June, the period covered estending 
from 1888 to 1'300. Under date of April 15, 1907, tlie Chief 
of tlie Bureau of Equipment, Navy Department, rcqnested the 
aid of the Weather Bureau in revising the inforination pub- 
lished' upon the monthly Pilot Charts of the north l'ncific 
Ocean, issued by the United States Hydrographic Ofice. I n  
compliance with this request the tabulation of the observa- 
tions for the north Pacific Ocean was undertaken, and tlie re- 
sult will be furnished the Bureau of Equipment for publim- 
tion upon the monthly Pilot Charts for tlie year 1!)0H. 

I n  addition to tlie above the Bureau has, at  monthly inter- 
vals during the year, furnished tlie I3ureau of Equipment, 
Navy Department, with the following information for publica- 
tion upon the Pilot Charts: 

1. A statement of the region and average Iiionthly frequency 
of fog over tile north Atlantic Ocean during tlie !)-yew period, 
1808-190(i. 

2. A statement of the region and monthly average frequency 
of gales over the north Atlantic Ocean during the 10-year 
period, 1897-1906. 

3. A cliart showing the positions of the center, upoil succes- 
sive days, of all important cyclonic storms that have occurred 
during each month of the 5-year period, 1902-1906, within the 
limits of the north Atlantic Ocean. 

WIltELISSS TELEGRAPHlO WEATHER SERVlOE. 

The essential feature of this service is the collection by wire- 
less telegraphy of moteorological observations from vessola 
a t  sea, and the dispatch by the same ineans to vessels at  sea 
of weather forecasts and storm warnings based upon the ob- 
servations thus collected. 

The following vessels, all equipped wjtli the Marconi appa- 
ratus, have been authorized to transmit to the Bureau the 
record of tho dniIy Greenwich mean noon meteorological ob- 
servations, and have been supplied with the telegraphic code, 
forms, etc., required for that pnrpose: 

An-3 
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American Line: S. S. New Yorlc, I’ldadelphia, St. Paul, *% 

North German Lloyd: S. S. Grosser Icurfurst, Kaiser Wilhelnz. 

Hamburg American Line: S. 8. Amerika, I3Ztiecher, neutsch- 

Cunard Line : S. S. Canipania, Carmania, Caronta, Carpalhia, 

White Star Line: S. S. Arabic, Baltic, Cedric, C%ltic, CynriC, 

Compagnie Generale Transatlantique : S. S. L a  Bretagne, La 

Allan Line : 13. S. Corsican, Viclorian, Virginian. 
Canadian Pacific Steamship Line: S. S. Empress of l i r i l ab ,  

The privilege has also been extended to the following ve8- 

Panama Railroad and Steamship Company: S. S. Adounce, 

Mallory Line: S. S. Concho, Denver, San Jucinto. 
Also to the following equipped with the Massie system: 
Pacific Steamship Company: S. S. Presidenc. 
The President is as far as known the only vessel on the 1%- 

cific carrying wireless apparatus. Other vessels are said to be 
in course of equipment, and the wireless weather service on 
that coast in view of its supreme importance in the matter of 
local forecasting will be prosecuted with vigor. 

The wireless telegraphic weather service and code have also 
been adopted by the United States Navy Department, and all 
vessels of the United States Navy are instructed to  transmit 
the daily weather dispatch while a t  sea. The wireless tole- 
graphic stations controlled by the Navy Department are also 
required to receive weather inessages from merchant vessels 
and to transmit them to the Bureau; likewise to dispatch the 
weather forecasts and storm warnings issued by the Bureau to 
vessels a t  aea demanding them, free of cost. 

The total number of wireless weather reports received dur- 
ing the year from vessels a t  sea was 738. Of this nuinber 679 
from transatlantic liners distributed along tho route between 
Sandy Hook and longitude 44O west. 

Louis. 

11, Kaiser Wi lhdm der Grosse, ICronprinz Wzlhelrn. 

land, 7Caiserin A uy usta Victoria. 

Etruria, Ivcrnia, Pannonia, Saxonia, Slavonia, Ultonia, Umbria. 

Majestic, Oceanic, Teutonic. 

Lorraine, L a  Prouence, La Sauoie, La Toonrain(,. 

Empress of Ireland. 

sels equipped with the De Forrest system: 

Alliance, Colon, Finance, Panan, a. 

INSTRUMENTS. 

Station equi.ments.-For a number of years past i t  has been 
the policy of the Bureau to equip all the regular telegraphic sta- 
tions with complete sets of automatic instruments for record- 
ing the temperature and pressure of the air, rainfall, sunshine, 
and the velocity and direction of the wind. This work has 
been carried forward gradually as funds were available, and 
all the important stations are now fully supplied. The same 
uniform type and character of equipment is also issued to all 
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new stations. The installation of automatic river-stage indi- 
cators referred to in my last annual report has been extended 
to the stations a t  St. Louis, Mo., and Pittsburg, Pa. 

During the last year the Bureau made an extensive display 
of instrumental apparatus, charts, photographs, etc., exhibiting 
its work at  the Western Pennsylvania Exposition held a t  
Pittsburg. This entire exhibit, with additional features, was 
reinstalled at  Jamestown. All this work lias been under the 
immediate supervision of Prof. C. F. Marvin, Chief of the In- 
strument Division. 

Extensive improvements are now nearly completed in the 
instrumental equipment of the Washington station, and ar- 
rangements have been effected for the consolidation in one 
observatory room of the instru~nents employed in making 
regular observations and those heretofore maintained espe- 
aially for exhibit and instructional purposes. 

New apparatuu a d  iniprovenients.-Clareful attention has 
always been given by the Instrument Division to tho develop- 
ment of new forms of apparatus, the improvement of old 
instruments, and their better adaptation to the special require- 
ments of the work of the Bureau. During the past year much 
important work of this character lias been accomplished, of 
which the following items deserve special mention: 

(1) The construction of an improved recording wind vane, 
such as employed a t  all regular stations. I n  this ball bear- 
ings are substituted for the antifriction wheel bearings previ- 
ously employed, and a simplified construction of tho electrical 
contact-making mechanism is provided. The idea has been to 
reduce the size of the apparatus and make i t  wholly self-con- 
tained, so that worn and damaged parts may be more readily 
replaced and the entire vane and recording attacliments can 
be easily set up or removed as a unit. Heretofore the vane 
has been u relatively large affair and the recording mechanisms 
separately oonneoted, so that repairs and renewal of parts are 
not so easily effected. 

(2) The completion and testing of a mechanically-recording 
mercurial barograph of great precision. In this instrument 
the record is magnified five times and very slight oscillations 
of pressure are accurately recorded rtnd measurable on the 
diagram. The instrument is fully compensated for tempera- 
ture. 

(3) Considerable attention has been given to the subject of 
measuring and recording evaporation i'rom free water surface, 
and an experimental tank has been provided with an electrical 
float device which operates to maintain the water in the tank 
constantly a t  exactly the same level. If the water evaporates 
and lowers the level, a suficient quantity of water to restore the 
level is admitted thru a tipping bucket, by which the quantity 
of water admitted may be measured mid recorded. So lilre- 
wise during rainfall the excess of water is drrhwn from the 
tank and measured and recorded by means of anotlier tipping 



bucket. When these experiments were well advanced the 
Bureau took u p  the great project of evaporation studies a t  the 
Salton Sea, as described elsewhere in this report. The results 
of Professor Marvin’s work, including certain micrometers, hair 
hygrometers, psychrometers, anemometers, and apparatus de- 
vised for  that  work, have been turned over to Prof. Frank H. 
Bigelow, in charge of the Salton Sea evaporation project. 

About 20 sets of the instruments needed for making mete- 
orological observations aboard ships a t  sea were prepared for 
installation a t  Weather Bureau oEces in maritime exclianges 
and elsewhere. The Bureau does not supply any instruments 
for i ts  ocean meteorological work, and tho objects in view in 
exhibiting these sets of instruments a t  maritime centers is to 
show interested persons the most suitable instruments for the 
purpose, and how they may be best installed and used. Tho 
instruments cornprim a high grade mercurial barometer of 
the marine type, swung in gimbals, and a Net of wet and dry- 
bulb mercurid thermonieters, mounted within a small 1011- 
vered shelter of appropriate construction. The barometer is 
mounted within a mahogany case by means of a special sup- 
port  of such construction that the barometer can be swung 
free, and the pressure observed independent of the motion of 
the ship. Tlie instrunlent thereafter can be readily replaced 
and secured within the case, where it is completely preserved 
from accidental injury. A single modo1 of a device invented 
by Mr. James Page, formerly in charge of the Division of 
Ocean Meteorology, for deducing the true force and direc- 
tion of the wind aboard moving vessels a t  sea, was also made 
in  the shops of the Instrument Division. The rapid mo- 
tion of fast going ocean vessels sets u p  m c h  a strong apparent 
wind that  the true force and direction of the wind are d iE-  
cult to  observe, and are often incorrectly reported. The de- 
vice in question enables the desired result to be deduced 
from the apparent wind and the known motion of the vessel. 

(5) Important improvements have been made in the weigh- 
ing mechanisms of the recording rain and snow gage, of 
which a limited number have been in  use a t  important sta- 
tions of the Bureau. The automatic balance has been simpli- 
fied and entirely reconstructed, and its capacity increased. 
The weighing parts of the mechanism can now be completely 
dismantled, for cleaning, and be replaced in a few minutes. 

(6) Elaborate detail working drawings have recently been 
completed, under the direction of Professor Marvin, for an auto- 
matic kite reel of great power and capacity. In  scientific 
kite flying to  great elevations, an elaborate automatic reel- 
ing mechanism, for managing the steel piano wire with which 
the kites are held, is indispensable. I n  the design now re- 
ferred to, a capacity of over 50,000 feet of wire, 0.04 inch in 
diameter, is provided in the storage drum, with an estimated 
resistance to crushing of nearly one million pounds. This 
great strength is necessary to withstand the cumulative 
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crusliing strain due to winding ninny thousands of feet of 
wire under tension. The reel is driven by a variable speed 
electric motor, and the wire is automatically guided and dis- 
tributed systematically over the face of the drurn. The 
length of the wire unwound, and the ailiouut on the di-~im, 
are shown by means of suitable indicators, and a specially de- 
vised dynainoineter indicates the tension upon tlie line n t  all 
times, whether the wlieel is in motion or at  rest. 

(7) The exact measurement of the moisture contents of tlie 
atinospliere is one of tlie iuost difficult meteorological obser- 
vations that l i n ~  to be Iiiade, especinlly at  low temperatures 
and in contracted quarterfi, and where great exactness is 
necessary, as in many special studies. Ekperimonts i ~ r e  now 
in progress with a new apparatus for this purpose, which 
promises to yield very accurate and useful results. Tlie 
a p p r a t u s  shows directly the pressure of the aqueous vapor, 
tlie readings being given in thousandths of an inch. 

LIl3ltABS. 

Tliru exchange for Weatlier UUrQall publications or by gift 
there have been received 105 periodicals, 705 boolrs and prm- 
phlets, daily weather irinps from 1 7  foreign ineteorological 
services, and weekly and inontlily suiiiniaries from 59 foreign 
nieteorological services or observatories. Nuiiierous dupli- 
cates and publications not relating to meteorology and not 
retained in our library are not included in the above enumera- 
tion; such publications have oithor been returned to their 
authors or donated to other libraries. 

The total nurnber of pemianent accessions during the year, 
including bound files of periodicals, was 1,028. The total num- 
ber of accessioned titles in the library has now roaclied 27,173. 

The rnarlred increase in the number of publictitions received 
thru exchange is largely due to the systematic cBort tlint has 
been mado to COllQct the mo8t detailed climatological data 
from ali parts of the world; especially from those regions 
whose climate is but  little known. The extension of the work 
of the library along tliese lines has boon in response to r~n in- 
creasing demand for such dnta. Especially urgent have been 
tlie requests from tlie Bureau of Plant Industry, in connection 
with its work of plant introduction. Thousuncis of plants 
are now received annually by thrit Burenu from its trained 
explorers in foreign countries, and it is of the highest inzpor- 
tance t o  know, for each plant, the climate of its natural habitat, 
in order to determine the section of our  own country in wliich 
it is most likely to succeed. The work of collecting uud colla- 
ting such data has been carried 011 by the assistant librarian, 
Mr. C. F. Talniaii, who has contributed nuiiierous paper along 
this line to tlie Monthly Weatlier lieview, including rnnc*li 
iiiforinatioii obtained by personal correspondence and not, 
therefore, available in printed form. 
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Frequent requests have aluo been made by investigators 
during the past year for temperature and rainfall records ex- 
tending over a long period of years. These requests have, in 
general, been satisfactorily met. Bibliographers have also con- 
sulted this library for works on meteorology not to be found 
elsewhere in this country. 

The general bibliographic work, including the publication 
in the Monthly Weather Iteview of lists of <‘Recent additions 
to the Weather Bureau Library ”, and “Recent papers bearing 
on meteorology ”, has been continued as heretofore, with the 
addition of weekly lists in manuscript for use of the officials 
a t  the Central Office. 

During the winter the assistant librarian made an unofficial 
visit to some of the principal meteorological libraries of Europe 
and gathered material toward a select bibliography of recent 
meteorological literature that he has undertaken. This work 
will aim to present a carefully selected and annotated list of 
the most useful publications relating to each branch of mete- 
orology, and will greatly facilitate the work of replying to the 
numerous requests for bibliographic information which are re- 
ceived from the observers of the Weather Bureau, from authors, 
and from teachers and students planning courses in meteoro- 

The librarian, Mr. Herbert H. Kimball, has brought the 
library of the Weather Bureau up to a higher standard of use 
and effectiveness than it has heretofore attained. He has also 
performed the duties of Supervising examiner in all matters 
pertaining to examinations for promotion, and has maintained 
a series of observationfi in Holar radiation, during the year, he 
being especially trained and well fitted for this latter import- 
ant duty. 

logy. 

METEOROLOGICAL RECORDS. 

The routine work of ahecking the receipt of the various 
meteorological reports, the examinations of the daily, monthly, 
and annual summaries rendered by the numerous regular and 
cooperative observers of the Bureau, the preparation of the 
usual tables, charts, and other matter for the Monthly Weather 
lteview and the Annual Report (quarto volume), furnishing 
information upon weather subjects to private individuals, 
public institutions, for use in courts, etc., and tabulating in 
the permanent records of the Bureau the more important me- 
teorological data from the various points of observation have 
all been promptly done in the Division of Meteorological 
Itecords. 

Correspondence with individuals and companies desiring 
information as to the climate of various portions of the country 
has largely increased over previous years, about one thousand 
five hundred such requests having been received during the 
past twelve months. 

Many of these requests can be answered by forwarding to 
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the applicants copies of the publications of the Bureau, but 
numerous others required the copying and collating of data 
from the original reports. 

On account of the numerous requests for information, espe- 
cially as to rainfall, from certain localities now being rapidly 
settled, it has been found convenient to have printed, short 
extracts for representative districts, giving for each detailed 
information regarding its salient climatic features. Similar 
extracts for other important localities will be prepared RS the 
demands require. 

NEW SYSTEM OF NORMALS. 

During the past ten years the meteorological data of pres- 
sure, temperature, and vapor tension have been revised by 
Professor Bigelow, with a view of reducing thein to homoge- 
neous systems. The result of this work on barometry was 
published in 1902, and the data contained therein form the 
basis for the reduction to sea level of the barometer readings 
which appear on the daily weather maps. The recomputation 
of the temperature data, and the determination of normals 
referred to a %year record are now complete and ready for 
publication. 

The vapor tension normals will be finished during the cur- 
rent year. Daily normals of the temperature, and also of tlie 
rainfall, have been furnished to all stations for use in climato- 
logical studies. 

MONTHLY WEATHER REVIEW. 

The Monthly Weather Review is regularly published, and 
the Chief of Bureau has to acknowledge the kindness of those 
meteorologists who have contributed excellent articles, such 
as the following: 

c”The Mount Rose weather observatory”, by Prof. J. E. 
Church, jr., of the University of Nevada. 

“The meteorological optics of Prof. J. M. Pernter”, by 
Prof, R. W. Wood, of Johns Hopkins University. 

“Variations in temperature over a limited area ”, by Prof. 
TV. I. Milham, of Williams College. 

‘‘ The zodiacal light ”, by Prof. Arthur Searle, of Harvard 
University. 

<‘The direction of local winds as affected by contiguous 
areas of land and water ”, by T. H. Davis. 

“ A  rare cumulus cloud of lenticular form”, by H. H. 
Clayton. 

“The formation of anchor ice ”, by Prof. H. T. Barnes, of 
MXo<fill University. 

The difference of temperature between Mount Royal and 
McGill College Observatory ”, by Profs. C. H. McLeod and 
H. T. Barnes. 

“ Tlie Adirondaclc rainfall summit ”, by R. E. Horton. 
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“ The growth of fog in unuaturated air ”, by I?. W. Proctor. 
“ lh~infa l l  and outflow above Bohio, in the valley of the 

“Rainfall and run-off of the Catskill Mountain region ”, by 

“The temperature in anticyclones ”, by 1% H. Clayton. 
“The  meteor of March 14, 1OO(i, over centrul New Yorlr ”, 

by Prof. H. A. Peck, of Syracuse University. 
“ A  proposed new method of weather forecasting ”, by 

H. H. Clayton. 
“ The depression in the solar radiation ”, by Ladislas Gor- 

czynski. 
Among the new features in the Monthly Weather lieview 

has been the addition of the regular chapter on “ Ocean Mete- 
orology ”, by the chief of that  division, formerly Mr. Jameu 
Page, now M r .  H. I;. Heiulrell. 

Among the special contributions by Weather Bureau 06- 
cials rnny be irientioned : 

“Climatology of Porto ltico from 1867 to IOOS ”, by W. Ha 
Alexander. 

“The  relation of tho weather to the flow of streams”, by 
F. H. Brandenburg. 

“Phenoinenul rainfall a t  Ouinea, Va.”, by E. A. Evans. 
“Suggestions as to teaching tho science of the weather”, 

* ’  The study of practise forecasting ”, by J. L. Bartlett. 
‘‘ Salton Sea and the rainfall of the Soutliwest ”, by I’rof. 

“Villard’s theory of tlie aurora ”, by W. It. Blair. 
I n  order that  men a t  stations may be kept informed of the 

progress of meteorology outside the Weather Bureau, the 
librarian contributes to the Review monthly lists of additions 
to  the Weather Bureau librury, and of papers bearing on 
meteorology, while the assistant librarian contributes reviews 
of the progress of climatology. 

Owing to tho great stimulus recently given to the study of 
earthqualieu, the Monthly Weather ’Itsview has publislied a 
number of articles by Prof. C. I?. Marvin on that subject. 

Prof. F. H. I3igelow has continued tho publication of his 
~ tu i l ies  on the wuterHpout in Vineyard Sound. 

The West Indian hurricane of September, 190G, that WBU 8 0  
deutructivc ut Pensacola and Mobile, has been treated by 
Prof. E. B. Garriott. 

Mr. W. J. Bennett has published an  article on tho liarinonic 
analysiu of tlie diurnal variation of prcssure a t  Washington, 
D. C. 

Mr. C. F. von Herrmann has presented a series of problellls 
in meterology, with their solutionH, which has been highly ap- 
preciated by tliosc engaged in educational work; a n d  aluo nn 
article on the velocities of centers of high and low pressure 
in the United States. 

Chagres ”, by Gen. H. L. Abbot. 

Thaddeus Merrirnan. 

by J. Warren Smith. 

A. J. Henry. 
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Prof. H. J. Cox has contributed an account of liis visits to 
meteorological services in Europe. 

As the Monthly Weather Review goes to all regular and 
cooperative obsorvers of the Bureau, and also to tliose who in 
exchange send their own publicntions to the library, its circu- 
lation is slowly increasing. Its usefulness is evidenced by the 
desire exprest on d l  sides to  obtain complete sets of tliis pub- 
lication. A small collection of back nuiiibers is held for use 
in exchanges, for the purpose of securing rare meteorologicid 
worlrs for tlie IVeather Bureau Iibrmy. 

Work on a general index of the Monthly Weather Review, 
including also ~iieteorological items in the anilual reports nud 
other publicntions, has progressed as fast as practicable in 
the hands of Mr. Stetson and Mr. Mills, rmd tlie work is now 
80 noarly completed that the manuscript will be transmitted 
for publication in a few weeks. 

An elaborate report on the formation of frostworlr rmd ice, 
by Mr. W. A. Bentley, is now being revised by the author, 
preparatory to its publication a t  an early date. 

Inasiriucli as the Rlontlily Weather Review goes to  all tlie 
technical meteorologists of the world, and as there is no 
equivalent medium of communication among English-speaking 
meteorologists, and as it is necessary to stimulate tlie study 
and solution of many most difficult problems in the physics of 
the atmosphere, it has been thought proper to occr~sionidly 
allow the publication of highly technical papers tliat are 
offered. Meteorology may be loolit a t  from a statistical, 
climatological point of view; or, again, with an eye to its 
relation to agriculture and other human industries; but  it is 
funtlainentally a study of tlie laws that govern atmospheric 
plioriomena, and it is necessary for the Weather Bureau to 
encourage and assist researches that are directed toward the 
establishment of these laws, as distinguished from those super- 
ficial ideas which are so prevalent, and which exaggerate the 
influence of the moon and stars, the Gulf Stream, the cultiva- 
tion of the soil, and many other matters that  are of minor 
importance in meteorology. 

THE TEACHING OF I\IETICOILOLOGY. 

A steady increase of interest in meteorological education is 
inanifest thruout tlie country, a ~ ,  in fact, thruout other civil- 
ized nations. I n  general, instruction in  meteorology is con- 
sidered as a par t  of the coursea in geology, geography, or 
pliysicd geography ; but  in two uuiversities, Cfoorge Wash- 
ington and Cornell, courses havo bean offered in the higlier 
mathematics and physics thtit constitute the fundnniental basis 
.of meteorology. 

During 1906 there were fourteen universities, colleges, and 
scientific schools inbwhich regular courses of instructions were 
given by Weather 13ureau offici&, and i u  five or  six more the 
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matter was in abeyance. Also there were at lease forty officials 
besides those conducting the above mentioned courses who 
gave occasional lectures or addresses. 

TELEGRAPH DIVISION. 

The number of miles of telegraph and telephone lines 
operated by the Weather Bureau remains the same as a t  the 
close of last year; viz, 587, inclusive of about 96 miles of sub- 
marine cables. 

AS during former years, these lines rendered valuable ser- 
vices in obtaining aid for shipping in distress, in reporting 
inbound and outbound vessels to owners, maritime associa- 
tions, etc., and by affording in most cases to residents of 
isolated places and others the only means of telegraphic corn- 
munication. This latter feature was forcibly brought to notice 
by the loss of the steamer Larckniont near Block Island on the 
night of February 11, 1007, which involved the loss of about 
150 lives. The Weather Bureau cable from Block Island to* 
the mainland furnished the only available telegraph facilities 
to the survivors for communicating with relatives and friends, 
and to the press for giving prompt information to the public. 
Nearly 34,000 words of press matter were cabled from the island 
in connection with this disaster. 

The Hatteras and Nantucket sections also serve as important 
connecting links between wireless and commercial telegraph 
systems. 

A new submarine cable, 18 miles long, was laid across Ore-, 
gon Inlet, N. C., on July 24, 1906, under the siipervision of 
the chief of the Telegraph Division. The old cable across the 
inlet had a bad leak in its insulation, and was so heavily sanded 
that i t  could not be repaired. 

On August 2G, 1!)0G, the submarine telephone cable between 
Charlevoix and Beaver Island, Mich., was broken and badly 
damaged by the steamship Illinois, belonging to tho Nortliern 
Michigan Transportation Company.. The chief of the Tele- 
graph Division repaired the cable on September G ,  100(i 

NO extensive repairs to land lines were necessary during the 
year, nor are any contemplated for the coming year, except on 
the Tatoosh Island line where i t  is hoped that the work now 
under way will materially increase the efficiency of this irn- 
portant, but exceedingly difficult section to maintain. 

The Government receipts from all lines for commercial mes- 
sages handled during the year amounted to $3,303.18. 

PRINTING. 

The printing of the Monthly Weather Review, Daily Weather 
M a p ,  National Weather Bulletins, Snow and Ice Charts, and 
the regular forms, has continued as heretofore. 

The work of printing and wrapping blank station maps, 
forecast cards, and rural free delivery slips, the greater por- 
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tion of which has previously been done a t  tlie Government 
Printing Oflice, was, during the year just closed, performed 
exclusively in the Weather Bureau printing oflice. 

In  compliance with Executive Orders, all mailing lists have 
been thoroly purged ” and revised, and such publications 
as have a price affist, escept blank weather maps, have been 
turned over to the superintendent of docunients. 

EXAMINATIONS F O R  PROMOTION. 

Under this heading, in my last annual report, reference was 
made to the fraulty grammatical construction very generally 
found in essays submitted in connection with the examination 
in English grammar. So many of the younger empIoyees 
failed to present satisfactory essays, that i t  was decided to 
advance this test from the first to the second grade of esami- 
nations. Commencing with the examinations of May, 1907, 
essay writing, therefore, appears as a separate subject. Em- 
ployees who have not had tlie advantages of thoro training in 
English composition will not be barred from promotion to the 
$1,000 grade, but they will be expected to satisfactorily meet 
the required grammatical tests before receiving further ad- 
vancemen t. 

The following table gives the number of esamination papers 
marlred during the year: 

Number of employes examimed. 

‘I’otul.. . . . . . . . . . . . .. 

10 
B 
I; 
2 
6 
2 
0 
0 
0 
0 

90 

N E W  STATIONS. 

The bill making appropriation for the support of the Weather 
Bureau for the fiscal year beginning July 1, 1907, makes no 
provision for the establishment of additional weather sta- 
tions, this provision, which wns included in the bills for pre- 
vious years, having been eliminated by Congress. There is, 
however, a Iarge demand for these stations, and many coni- 
munications are on file in the Weather Bureau petitioning for 
their establishment. I n  many cases the results to be secured 
would not justify the expense on the part of the Government; 
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in others large agricultural, commercial, and marine interests 
would largely profit. Stations might advantageously be 
located at  the following-named places: Corinth, Miss. ; Fort 
Wayne, Ind. ; Lansing, Mich. ; Mount Washington, N. H. ; 
Pikes Peak, Colo.; Sandy Hook, N. J.; Wallace, Idaho; Houston, 
Tex., and Sitka, Alaska. 

013SERVATOILY 13UILDINGS. 

Forty-eight Weather Bureau observatory buildings are 
owned by tlie Government, including the group of nine build- 
ings at  Mount Weather, Va. Most of these buildings have 
been erected or reniodeled during the past ten years, ana are 
well adapted for meteorological purposes. The exceptions are 
small buildings on Mount Washington, N. H., and at  Kitty- 
hawk, N. C. The former has not been occupied in recent 
years and is now in a dilapidated condition, but it is likely 
that observations on Mount Washington may be resumed, in 
which event this building may be used by the contractor wlde 
a suitable building is being erected. The building tit Kitty- 
hawk was formerly used as a telegraph and repair station on 
the Government telegraph line extending between Cape Henry 
and Cape Hatteras. It is little more than a shack and is of 
practically no value, but it serves as a shelter for parties en- 
gaged in repairing the telegraph line. 
New buildings recornmcndd- I am of the opinion that the 

construction of observatory buildings should be continuetl 
until on0 is located at  each of the principal stations of the 
service, where accurate and reliable observations are so neces- 
sary in the preparation of forecasts and warnings, and in sup- 
plying accurate meteorological data to large commercial coiil- 
munities. Their advantage over oace  buildings and public 
buildings, whose architecture in most cases unfits them for a 
satisfactory exposure of meteorological instruments, can not 
be gainsaid, and their maintenance per annum will not mate- 
rially exceed the rental cost of ofices in private buildings, 
and in many cases be less. It is not desirrible that all of the 
observatory buildings that are required be erected at one 
time. The work can be done to better advantage if a few are 
erected each year. I am of the opinion that observatories 
should be erected in the near future a t  the following places: 
Abilene, Tex,; Cheyenne, Wyo. ; Cleveland, Ohio; Columbia, 
Mo. ; Fort Wayne, Ind.; Lansing, Mich. ; Mount Washington, 
N. H.; Neah Bay, Wash.; Pikes Peak, Colo.; Smdy Hook 
N. J.; Sitka, Alaska; Houston, Tex., and in the vicinity of St. 
Paul and Minneapolis, Minn. 

Rented buildings.-At certain stations whore observatory 
buildings are not owned by the Government, and where i t  
seemed advisable in the interepts of efficient servioe, a small 
building or a suite of sooms have been rented in order to 
secure oflice space and living quarters for the observers. 
ThiFi is economical to the Government and results in better 
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service, because the rent paid in most instances is less than 
the cost of office rooms in business blocks, the salary paid to 
an official provided with living quarters is less than would be 
given him if such quarters were not furnished, and good 
exposures for instruments are obtained. 

The following table shows where the Weatlier B~ireau build- 
ings are located, and gives the cost of the buildings and 
grounds : 

Buildings owned by the Weather Bureau. 

............ 
loin. ICtllla ................................. 

................ 

North Plnl.to, N c i r . .  ........................... 
Oklshoi i~a Okla.. ... .............. 
I'uoriit 111'. .......... .............. 
Point itcycs L i q t ,  c;!:. ....................... 
Port Crcvceiit, \ ne11 .............. 

.................................. 

a (2ovoriimonl reuorvation. 
c 1,ousod. 

1) I)o11nlr11 -1igurcs I t-presi 
1' . d I ~ u l l ~ i i i ~ g u u ~ l  ground purclilrscd a? n wliolo. 

'J'otiii cost. 

V7,768.00 
I4,8W. 44 
ri,wi.no 
6,619. !IO 

16, 1!ll. 06 
io, mli. 91) 
H. i0P 7.5 

10, 063. 50 
!), 222. 45 

l ' L , G O ! .  si 
12 904.00 
9,810. 66 
! I ,  472.98 
5, IO(i.76 

IL ' ,O l t i .  8!) 

1, m. no 

(i, 882. OR 

G, 34(i. !I0 
10,014.75 

16,846.88 
4.346. 00 

7, ooo. 00 7 ,  nno. 00 
8,!)01. 65 X, 1104. 68 

1. !loo. 00 
' 900.00 

1, :ma. 00 

fi. XDI). on 
27,088. X9 

7.'876. h0 7 !)!?!I ,=In 

1, DIIII. I111 1 I ,  OWI. UU 

=,,,.,!,I 668,694.54 

cost of title trailsfor. 
litioiiid jiroiiiitl IiiircIirwd. 

It will be noted that a t  several places the buildings were 
erected on Government reservations; a t  otliers on ground 
donated to the Governnient. 

Mount Weather bui1danys.-The construction of buildings a t  
Mount Weather, Va., was exliaustively investigated during tlie 
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Alpenu, Mlch..  .......... 
Basseterre St. K i l l s . .  ...  ridgeto tow;, ~l;rr~)ai~os ... 
Curnpo W. I .  ........... 
I J ~ I  11io."~'ox.. ........... 

year by the House Committee on Expenditures in the Depart- 
ment of Agriculture, by whom the scope of the work being 
carried on a t  that place was considered. A summary of the 
committee's report is contained in lteport No. 8147, Fifty-ninth 
Congress, Second Session; it conoludes as follows: 

The discretion as t o  whorc the stations are to  bo located is  left with 
the  Secretary of Agriculture. All tho law and precedents scem t o  US, 
thorofore, to fully justify the Socrotary of Agriculture in ovorything tha t  
he  has  done in regard to  the establlshrnent of Weathor Bureau stations 
and In regard to  the  crection of buildings for the accommodation of such 
stations as ncoded buildings-whether one or moro. 

* * * H * * * 
We are of tho opinion tha t  with so much money being annually spent 

in the making of  forecasts and storm warnings. which oVQryOllC agrees 
have a groat valuo t o  tlio various industries of tho country, i t  i s  a wise 
economy t o  devote a reasonable amount of monoy to  the  carrying 011 of 
experimentation at one of t h e  many stations of the  Weather Bureau, so 
that  the science tha t  is back of the art of forecasting may be improved, 
and t ha t  thereby the annual cxpeiiditures for the support  of t he  Weather 
Bureau may have a greater valuc to the  p00p10. We flnd no evidence of 
extruvagance or misapplication of funds  In t h o  creation of t he  institu- 
tion at Mount Weather, which we bolievu to have been worthily conceived 
and tho plans so far t o  have be6n efIleiently executed. 

$660.00 
120.00 
120.00 
260.00 
441.00 

Rented buildinna occui 

Independence, Cal . .  ..... 
Kulispel Mont.. ......... 
Lewistoh Idaho ......... 
Mnnteo k. C ........... 
Moorlich,  lMir l11 . .  ....... 
Mount Tumalpuis, CUI ... 

300.00 
360.00 
640.00 
144.00 
000.00 
420.00 

Fia&&r, Arie ........... au0.00 
Melena Mont. ........... 604.00 
~ ~ o n o ~ u ' l u ,  kiawaii ...... ~ , O P O .  00 

Yan J u &  P. I1 .......... 
Banto ~)o;niugo, W. I .... 
Thornusville, ( i a  ......... 
Twin Whslr ............. 
Wll l i~ ton  N. Ihk.  ....... 
Winnerndceii, Nav ....... 

Tonopah Nev.. .......... 

r l  l o ta i . .  ............... 

084.00 
2 ~ .  00 
420.00 

1,200.00 
106.00 
610.00 
WO.OO 

~ ~ I , S S S . ~ O  
-- 

I'ydit Wash.. ........... 144.00 
Roaeb;irg, Oreg ......... 650.00 
Itoswell. N. Mex..  ....... 720.00 

ed whol l~  bij the Weather Bureau. 

Other itetm Inclnded. 

Heat, light, witter. 
One room; observatory platform on c-upolu; janitor. 
On(- rooni; cleaaor water. 
~ i r o e  rooins; cleder, liglit, wnter, ico, bridge tolls. 
1Ieiit light water. 
Ifeat: l ig~it:  wntw. 
Water. 

Stram heating plant water. 
S i x  roonis; heat, clebncr, light, janitor and porter 

Wiiter. 
Hervice, clcctric I W  Iri*nt for Fun, alorngu. 

I h t  ligfit water.  cat' ligtrt' wutcr free tmnsportatioil of Govern- 

Water. 
Ilo;it, light, water. 
Ilerrt, clcaner, wirtcr 
Four rooins' light water. 

n d u t  enil;loyees'and r iupp~io~ .  

Flve U l l d  ol;e-hulf.'rooln~. 

Water. 
Ifeat clc:rnor, light, wiiter. 
Ijcnt: light, water. 

The physical laboratory building and the cottage and ofice 
building at Mount Weather, Va., included in the list, are not 
completed, and further work on them is dependent upon appro- 
priation by Congress for this purpose. The walls of the physi- 
cal laboratory building are completed, the roof and Jnetal 
cornice work nearly finished, the window sashes are on the 
ground but not in place, and a small part of the pipes for the 
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heating apparatus is installed. The porch, exterior painting, 
platform, grading, and all of the interior work, including 
plumbing, stairway, wiring, decorating, etc., remain undone. 
It will require about $12,000, exclusive of furnishing, machin- 
ery, and apparatus, to complete this building. The cottage 
and office building is under roof and all exterior work except 
the porches and the painting is done. The interior work is 
partly done. The trimming, painting, plastering, decorating, 
and the installation of the plumbing fixtures are unfinished. 
The heating pipes are in place and the boiler and radiators 
on hand ready for installation. The material for the stairway, 
trimming, plastering, etc., is a t  hand. It will require about 
$3,000 to complete the building and grading. I have, there- 
fore, recommended that the sum of '$15,000 to complete the 
two unfinished buildings at  Mount Weather, Va., be included 
in the estimate of appropriations for the next fi~cal year. 

Observatories under constrz1ction.-The list also includes ob- 
servatories a t  Anniston, Ala., Birmingham, Ala., Cliarles City, 
Iowa, Iola, Hans., Le Crosse, Wis., and Sheridan, Wyo., which 
are in course of construction and will bo completed by Sep- 
tember 15, 1907. 

Need for observatory buildings.-~sperience during the past 
thirty years has demonstrated the value of observatary build- 
ings in the work of the Weather Bureau. %Xhey provide for 
the taking of meteorological observations under favorable and 
unchanging conditions. Records thus obtained are of prime 
value for utilitarian purposes and indispensable to research- '' In  cities where tho Government does not own observatory 
buildings the ofices are located in Government buildings or 
in rented quarters." It is difficult to obtain suitable exposure 
for meteorological instruments in such buildings because they 
were not designed for meteorological purposes, and frequent 
removals are necessnry owing to the erection nearby of taller 
buildings and for otlier causes which interfere with even a 
fair exposure for instruments. Each change breaks the con- 
tinuity of the records in so far as uniformity of conditions is 
concerned, and makes comparison difficult, i f  not impossible. ' The observatory buildings owned by the Government are de- 
signed for the peculiar needs of the work of the Bureau, and 
they are located on plats of ground of sufioient size to insure 
satisfactory exposure for years to come. Their value, how- 
ever, is not confined to securing reliable observations. They 
contain ofice rooms well located and adopted for the dissemi- 
nation of forecasts and information to the public, and living 
quarters which enable an official to be constantly a t  hand to 
care for the automatic recording instniments and respond to  
the public demands for informatioil. It  has been the policy 
to adjust the snlaries of officials occupying these buildings so 
that the living quarters are part compensation. This plan, 
while it operates satisfactorily in most cases, has soiue objec- 
tionable features, and it is intended, i f  Congress renews the 
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appropriation for observatory buildings, to recommend that 
in the future housekeeping quarters be not included therein, 
except in buildings located at  places where it is impracticable 
to secure proper accommodations for observers off the Gov- 
ernment premises, but that instead one to three rooms be fur- 
nished to observers who will be in custody of the premises, 
look after the automatic instruments, and respond to public 
calls for information outside of the ordinary oflice hours. 
This plan will permit o f  certain advantageous changes in the 
architecture of the buildings and probably result in a lessen- 
ing of the cost of construction. It may be advisable to elimi- 
nate the kitchen and dining room features of the buildings 
now in use as fast as conditions will warrant, and to devote 
the rooms now used for those purposes to ofice use.lt’ 

CIIANGES I N  THE FOIiCE O F  THE I3UREATJ. 

(:LAHSIFIPl) SERVICIL. 

Appointments : 
Probationary- 

Assistant physicist at $1,400. . . . . . . . . . . . . . . . . . . . . . 
Pressrnon at $1,250. . . . . . . . . . . . . . . . . . . 
Clerks at $1,000.. . . . . . . . . . . . . . . . . . . . . 
Printer ut  $1,0U0.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. .  

. .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

0 , . . . . . . . . . . . . . . . 
at $840. .  . . . ~ . . . . . . . . . . . . . . 
at 1720 ....................... 

0 , .  ....................... 

Messenger boys at $360 . . . . . . . . . . . . . . 
Transfer- 

Research observer at 81,400.. . . . . . . 
Rcsoarch observer at $1,200, . . . 
Assistant observer at $1,000.. . . 
Printer at $1.000. . . . . . . . . . . . . . . . . . . 

1 
2 
3 

. 1  
1 
1 
1 

43 
6 
1 
1 
7 
1 

34 

Reinstatement- 
Printer at $1,000 , . . . . . . . . . . . . . , . , . . . . . . . , . , . . . . . . 
Messenger at1600 . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  

1 
1 

Under Sco. 3, Iiule 2, Civil Servico Act and Rules- 

Temporary- 
Expert in vcssel reporting at $840.. . . . . . . . . . . . . . . . . . 
Compositors at $1,250 . . . . . . . . . . . . . . . . . . . . , . . . . . . . 
Clerks at $1,200 . . . . . . . . . . . , . . . . . . , . . . . . . . , . . . . . . . 
Skilled mechanic i L t  $1,000 . . . . . . . . . . . . . . . . . . . . . . . . 
Clerk at $1,000. . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 
Printers at$1,000 ................................ . . . . . . . . . . . . . . . . . 

Skilled laborer at $450. . . . . . . . . . . . . . . . . . , . . . . . . . . . 
Messenger boys at 6360 . . . . . . . . . . . . . . . . . . . . . . . . . . 

- 

2 
1 
1 

31 

102 

4 

2 

1 
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Emorgoncy- 
Prcssnien at $1,250. . . . . . . . . , . . , . . . . . . . . . , . . , . . . . . 
Compositors at 81,250. . . . . . . . . . . . . . . . . . . . . . . . , . 
Clerk at $1,200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 
3 
1 

. . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . .  2 

. . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
. . . . . . . . . . . . . . . . .  2 
. . . . . . . . . . . . . . . . .  1 

Mossongorut64bO ............................... 1 
__ 

Promotions: 
(All promotions wore to the  next liiglior yrado or by 

certification for advancomont from subclericd 

18 

positions witli ono oxception wherein a sltilled 
meolianic wns prornotod from 81,000 to  $1,4000 t o  
Ill1 n tompornry vacancy) . . . . . . , . . . . . . . . . . . . . . . . 

To grant  assignment to proferrctl station . . . . . . . . . 
To olirninate tho $1,600 grade. . . . . . . . . . . . . . . . . . . . . 
Neglect of d u t y . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Inability to writo climatological reports. . . . . . . . . . . 
Nurnorous orrors in rnoteorological work. . . . . . , . , , 
Inoligibility, unknown prior to promotion. . . . . . . . . 
Nocessitatcd by next preceding causo. . . . . . . . . . . . . 
Negliyoncc and irrogularity in connoction with pro- 

motion examination. . . . , , . . . . . . . . . . . . . . . . . . . . . . 
Nocosvltatod by cmploycc’s roturn to duty from 

leave of a lmnco  without pay.. . . . . . . . . . . . . . . . . 
As an oflset to Buroau for allowances of quarters,  

Pucl, and l i g h t . .  . . . . . . . . . , , . . . . . . . . . . . . . . . . . . . . 

Ileductions: 
causos- 

155 

1 
1 
2 
1 
1 
1 
2 

2 

G 

3 
20 

Roslgnations : 
Voluntary.  ....................... . . . . . . . . . . . . . .  83 

TTnsatisfrwtory sorvicos. . . . . . . . . . . . . . . . . . . . . . . , . . . 1 
linsatisfuctory conduct. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
TJnsatisfactory conduct mid servicos , . . . . . . . . . . . . . 2 
Incompetency .. ................................ 1 

ltnqr1ircrl bocnuso OP- 

ltomovals: 
Causes- 

TJnsritisfac*tory conduct and services . . . . . . . . . . . . . . 
Absence without authority and neglect of omcial 

corrcspondonco . . . . . . . . . . . , . . . . . . , . . . . . . . . . . . . 
False statemonts in connoction witli tho awarding 

of a contract, roceiving roimbursomont from a 
State government for an account sottled by tho  
IJnitod States, and insubordination. . . . . . , . . . . . . 

Insubordination 
Wilful neglect of duty . . . . . . . . . . . . . . . . . . . , . . . . . . . 

3 
a 
1 

Absence without autliorlty . . . . . . . . . . . . . . . . . . . . . . 

1 
1 
1 
2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dropt from tho rolls after oxtondod Purlouglis. . . . 

Dropt from rolls at termination of probationary poriod: 
Cauxcs-- 

Unsnliskatoay conduct and services . . . . . . . . . . , . . . 
Physical inability to perform work required. . . . . . . 

1 
1 

Doaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
An-4 

87 

11 

2 
2 
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UNCLABBIFIICD BERVICE. 
Appointments : 

Permanent- 
TJnclassifled laborers a t  $600..  .................... 
TJnclassificd laborers at 8480., .................... 
Student assistants at 1300.. . . . . . . . . . . . . . . . . .  

(Each to next higher gradc) 

2 
1 
4 

__ I 
2 

Promotions: 

Reductions: 
Cause- 

............................ 

Necessitated by eriiployee's return to duty from leave 
without pay. 1 ......................................... 

Iiesignations: 

Removals: 
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cause- ' 

Services no longer required. 1 ...................... 
ADSENCE. 

Average with pay, per employee, during calender year, 1306. 
Station. Sickness. Annual leave. 

(99 per cent malos), . 1.0 day. 7.6 days. 
Washington, D. C. 

Males . . . . . . . . . . . . . .  3.4 days. 26.1 
Females.. . . . . . . . . . .  3.6 26.8 '' 

Entire service . . . .  1.9 12.7 '' 
BTATIBTICB OF THE SERVICE. 

The following tables show the numerical strength of the 
Bureau and the highest, lowest, and average salaries paid in 
the commissioned grades : 

Numerical strmgth of the Weatlrer Bweau, June SO, 19OY. 
At Washington, D. C.: 

Classified ........................ . . . . . . . . . . . . . .  175 
Unelassifled ..................... . . . . . . . . . . . . . .  12 

__ 187 
Outstde of Washington, D. 0.: 

Cla8Sifkd.. ........................................ 502 
Unelassifled ...................................... 13 

- 515 

Total commissioned employees ......................... 702 
Additional employees outside of Washington, D. C.: 

Storm warning displaymen ......................... 176 
Riverobservers .................................... 371 
Cotton region observers.. .......................... 143 
Corn and wheat region observers.. . . . . . . . . . . . . . . . . .  133 
Rainfall observers. ................................ 85 
Sugar and rice region observers.. .................. 9 

Total noncommissioned employees. ..................... 916 

Total paid employees .................................. a 1,618 
Pereons serving without compensation (except thru the dis- 

tribution of Government publications): 
Cooperative observers and eorreepondonts (omitting 

83 under pr~y as river and rainfall observers, already 
enumerated above). .............................. 5,311 

Cooperative storm warning displaymen ............. 79 

Total cooperatives.. ............................... 5.390 -- 
Total numorical strength.. , , , . , , , , , , . , . , , , * , ,  , , , , , , , , , , b7,008 
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Dietribulion of tha commfa~ioned force, June $0, 2907. 
In Washington, D. C.: 

Accounts Division ...................................... 
Cllrnatological Division ................................. 
Editor Monthly Weather Review. ......................... 
Executive branch ..................... .............. 
Forecast Division (including River and 
Division of Ocerin Motoorology . . . . . . . .  
Instrument Division ..................................... 
Library ................................. 
Division of Meteorologlcal Records. ............. 
Miscellaneous Mechanlcal Work .......... . . . . . . . . . . .  
Publications Division .................................... 
SUppliQS Division.. .. ......................... 
Telegraph Division ...................... . . . . . . .  

Chief Cierk). ...................... . . . .  
Cuptain of the Watch (under direction of th  lerk) . .  
General mossenger und laborer service (undor diroctiou of 

c 13 
7 
2 

c 16 
34 
9 

10 
4 
17 
5 

46 
10 
11 

G 

18 

Total ........................................... 
Outside of Washington, D. C.: 

67 stations with 1 commissionod omplope . . . . . . . . . . . .  
65 stations with 2 commissioned employees . . . . . . . . . . . .  
37 stations with 3 commissioned employees . . . . . . . . . . . .  
18 stations with 4 commissioned employees . . . . . . . . . . . .  
10 stations with 6 commissionod eniployoes . . . . . . . . . . . .  
9 statlons with 6 commissionod employees . . . . . . . . . . . .  
2 stntions with 7 comrnissioned clnployees . . . . . . . . . . . .  
3 stations with 8 commissioned cmployces . . . . . . . . . . . .  
1 station with 9 commissioned employees . . . . . . . . . . . .  
2 stations with 10 cornmlssioned employees . . . . . . . . . . . .  
1 station with 14 commissioned employees . . . . . . . . . . . .  

196 stations ............................................. 
-_ - 

187 

67 
110 
111 
73 
50 
54 
34 
24 
9 

20 
14 

d 535 
-- 

I n  addition to the foregoing there are 0 special observing 
(one-man) stations in the West Indies, mainly in operation 
during the hurricane season, a special observing station in 
Alaska, and a special repair station in Washington operated 
from October to April, inclusive. 

The following salary table omits persons on duty a t  special 
observing and substations-where the salaries are $25 a month 
or less, and where, as a rule, the tour of duty covere but a 
small fraction of the day and only certain seasons of the year. 

It is desired to invite attention to the increasing difliculty 
of recruiting the outside observing and messenger forces of 
the Bureau, a condition which if allowed to continue will seri- 

a This total cmbraces a11 paid persons connoctcd with the Bureau on 
June 30, 1907, except 20 commissionod erriployoes on loave of absonce or 
furlough without pay on that dntc for throe months or more. 

b I n  the Annual Rcport for 19OG, pagc 22, filtoentli line, t h o  words 
“Total numerical strongth” should have road “Totul unpuid employcos”, 
making the total numerical strength 10,188. Also 3,683 “weather cor- 
respondonts” were sorving as “cooperativo observors” and were oounted 
twloe. 

c OUG man devotes a portion of his timo at tho lJnitcd States Capitol 
map stations. 

d This number represents the normal station foroc. On Juno 90, 1907, 
there were actually on rogular duty but 615 employees. 

The actual numerical sterngth on Juno 30, 1906, was G,606. 
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............................ ....... 

............................ ........ ............................ ........ 
LJNCLASSIICII~D GllADICS. 

Iliyhont snlnry ................... ...... 
Lowent salary.. ........... ................... 

Average ~alury  ........ ....................... 

Salariee paid in the commiaeioned grades. -- 
1 June SO, 1907. 

Grudcu. 

$:<,no0 86,000 
450 

1,204 
360 
99:l 

720 
2.10 
4YZ 

GOO 
9(K! 
378 

Average salary for all (station and Wasliington) is 81,025. 

ousl; impair the efficiency of tlie service. While the total 
station force has been increased by only 10 per cent since 
1!)04, from 487 to 535, it has been necousary in the observing 
force alone to increase the yearly appointments by 114 per 
cent, from 17 to 44, in  order to maintain an effective working 
strength. Tlie separations from the service were about eyudly 
divided between new appointees who sooii becamo dissatisfie(1 
with the prospects for advancement and older employees wllo 
felt obliged to sever their connections with the Bureau in 
order that  they might better their finaiiciril conditions. 111 
the case of the observing force the figures reported by the 
Civil Service Commission as regards exaininations show that  
in the last two years there lias been a marked falling off in  
the number of persons taking tlie examinntions and in the 
percentage of those passing; wliile there lias been a corre- 
sponding increase in the number of appointments from the 
eligible register. The figures are appended : 

1004, 1!)05. 1006.1 1907. 
Examined ......... 214 201 . .  180 
Past . . . . . . . . . . . . . . .  104 112 . .  25 
Appointed . . . . . . . . .  17 2'3 43 44 

An additional examintition wau necessitated in 1907 by 
the exhrLustion of the eligible register. At the present rate 
o f  appointing this supplemental register will be exhausted 
also a t  an early date, all of the eligibles thereon having been 
certified and more than one-half appointed as this report goes 
to press. The mere dificulty of securing eligibles is not, how- 
ever, the most serious pliase of the mutter. It will be noticed 
that in 1904 and 1905 48 per cent and 56 per cent respectively, 
of those taking the examinations past, while in 1!)07 but  14 per 
cent past, and with relatively lower ratings, indioating a marked 
falling off in thc! educational qudifications of those taking tho 
examinations, tlie scope of which remained the same. The 
situation made evident by the foregoing figures is particularly 
discouraging, since in a scientific bureau it is of first iinport- 
ance that the ranks be recruited from young men of education 

No examination. 
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and ability, preferably having scientific or technical training. 
It is apparent that the low salaries and limited opportunities 
for advancement which the Bureau can offer are preventing 
tlieso classes from seeking to enter its employ. There is no 
other bureau of tho Government that is so greatly in need of 
young, alert, and well-educated men. 

The difficulties presented in the case of the messenger force 
nre of longer standing. As early as 1904 it was found impos- 
Bible to hold boys in the service at  the small salaries paid- 
$360 a year for a beginner. Previous to that time i t  was the 
custom to  order inassengers froiii one station to another, and 
in filling vacancies certification was often made of boys resid- 
ing a t  distnnt points. I t  was found that boys could not Iliain- 
tain themselves away from home on the salaries paid, and with 
the view of relieving the situation i t  was recommended to the 
Civil Service Commission and by them approved that future 
certifications should be made from local eligible lists, to be 
established when necessary for Weather Bureau appointments 
nlone. It was hoped to secure by these means the services of 
boys residing a t  liorrie who would be willing to serve at  the 
low salaries permitted. This method of securing eligibles has 
been given a thoro trial, but has not effected the relief sought 
nnd the situation as regards the messenger force has again 
become acute. It is of the utmost importance to the public 
interests that the numerous daily forecast telegrams, cards, 
iLnd maps of the weather service s l d l  be handled expedi- 
tiously, and this can not be done by a messenger force ren- 
dered inefficient thru constant clianges in the personnel. Dur- 
ing the last fiscal year alone there were 34 appointments to 
fill vacancies in a force numbering, norimlly, 97. 

INCREASE I N  SALARIES. 

I believe that the salaries paid to oficiiLls in cliarge and to 
the first assistants a t  locnl stations of tlie Weather Burenu are 
coiiiniensurate with the salaries pnid for comparable work by 
otlior institutions of tlie Goverument and by business firms, 
but the coiiipensritioii of observers and inossengers in the lower 
grades is innclequate a i d  insufficient to properly maintain 
them under tho present conditions of liigli cost of clothing, 
rents, food, and other necessitios of life. Tlie per annum 
salary forinorly paid to assistant observers just entoring ser- 
vice was $840, but on iiiy recomir!endation i t  was reduced to 
$720. I believe this to be proper compensation for tliese new 
omployoes, because for six nionths or more they render but 
little service, and require niuch of the time of stntion officials 
in teaching tliein the details of the work and the requirements 
of tlie position. Again, thry are prolmtioners who nro being 
tostecl for their gcnoral fitness for the work. I believe, there- 
fore, tliut €or tlie first J e w  of servjco a snlnry of $720 per nn- 
num is suffioient,, but those worthy of retention sliould be 
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advanced to the next grade-$840 per annum-at the end of 
one year. These employees are paid from the lump-sum roll, 
which is carefully and economically apportioned, but the 
amount available is not sufficient to advance them until after 
two or more years’ service. On July 1, 1907, there were 20 
assistant observers receiving the compensation of $720 per 
annum who had more than one year’s service, and mho should 
be promoted. I have therefore recommended that $3,000 be 
added to the station salary fund to mcomplish the advance- 
ment of assistant observers after one year of satisfactory 
service. 

The initial salary paid to messenger boys is $360 per annum, 
and it has not been possible to  advance these employes to the 
next g r a d e 4 4 8 0  per annum-until after two years’ service, 
often for a longer period. The salary is so small that it does 
not induce intelligent and ambitious boys to enter the service. 
llesignations are frequent and result in much annoyance to  
the officials in charge of local ofltices. A good, faithful mes- 
senger is a valuable employee. He knows the operating de- 
tails of an office and has many duties that can not be assigned 
to employes of a higher class. When it becomes necessary t? 
break in a new messenger, it takes up much of the valuable 
time of higher employees in order to prevent confusion in the 
office. The salary of the position should be sufficient to con- 
tent boys for a few years, until they fit themselves for higher 
duties and are old enough to assume them. There are a t  
present about one hundred messenger boys on duty outside 
of WaHhington. Their compensation should be increased, 
and I have recommended that $12,000 be added to  the station 
salary fund in order to provide promotion of $10 per month 
for those in the lower salary grades. 

Printed weather mr~p.---Daily weather maps in printed form 
are issued from 25 stations, and by duplicating process from 
81 stations. Tho latter is not satisfactory, because a t  best the 
maps have not a neat appearance, and whenever the issue is 
in excess of about 150 copies they become blurred and almost 
illegible. These maps, for which there is a large public de- 
mand, should be issued in neat printed form, and in order to 
accomplish this the services of about 10 additional printers 
are required. I have recoinmended that $12,000 be added to 
the station salary fund for this purpose. 

INSTRUCTION O F  NEW 013SERVEItS. 

When the weather service was a military iustitution, new 
observers were trained in their duties a t  a military school 
located a t  Fort  Myer, Va. Since the abandonment of that 
school new appointees have boon sent direct to various sta- 
tions of the service where their services were required. Most 
of the duties of an observer are technical, and i t  requires con- 
siderable time and patience to instruct them in the taking 



reducing, and recording of meteorological observations, trans- 
mitting reports, malring weather ohark, and preparing mete- 
orological forms. Experience has shown that whenever new 
observers are sent to a station, they are not capable of per- 
forming the greater part of the ofice work, but, on the con- 
trary, they cause additional work, and i t  consumes much of 
the time of the official in charge, or of a trained assistant, in 
teaching them their duties. The available force at  hand has 
not been sufficient to make these new employes extras to tlie 
regular force of the stations, but almost inviiriably they take 
the place of trained employees. This is often embarassing 
and cause errors and delays in the work, which, under the 
circumstances, can not be avoided. I n  large cities and com- 
mercial centers where there is a weather station mnps are pre- 
pared on the floors of local boards of trade and other similar 
institutions, and the data placed thereon has become a factor 
in tlie business transactions of the United States. It is so 
arranged that the preparation of these maps is begun at  the 
same moment of time in all sections of the country so that 
tliere may be no discrimination. It is apparent therefore, 
that skilled and rapid employees are essential for this worli. 
A slow and inefficient man might give traders in another city 
the advantage of fifteen to twenty minutes, and, with direct 
telegraphic communication between the trading institutions 
in various cities, this advantage is considerable. It hns fre- 
quently happened that members of a board of trade in one 
city have received telegraphic weather information from the 
board in another city before it was recorded on the map in 
his own institution. Complaints of this kind are justifiable, 
but the local officials of the Weather Service are obliged to 
use their limited force to the best advantage, and when they 
have one or more untrained observers they are not always 
able to remedy the difficulty a t  once. Again, the work at  the 
various meteorological stations is interdependent, and delay in 
the taking and recording of an observation at  one results in a 
corresponding delay at  every station at  wliioh these reports are 
received. It will be understood how essential skill, rapidity, 
and efficienoy are to this work when it is remembered that 
promptly at  8 a. m., seventy-fifth meridian time, observers 
located in every part of the United States must take observa- 
tions of all the elements of the weather, make mathematical 
reductions, record them, and place them on the telegraph 
wires, so that by 9:30 a. m., or in ninety minutes, these obser- 
vations may be reoeived at  the various stations of the United 
Stated, recorded on maps, and forecasts and warnings issued 
therefrom. In  the eficient administration of this service there 
should be a school of instruction wliere new employees may 
be thoroly taught their duties, and slow or inefficient ones 
weeded out, and so make it possible to assign to stations only 
men who are trained and efficient. The Central Office a t  
Washington is the logical place for this training, because 



here they may, with little or no additional expense, hnve 
practical training in all the lines of work and be under the 
guidance and instruction of the most expert men of the service. 
A training of three to six months would be required, and a 
constantly recruited class of fourteen men would be enough to 
provide for the exigencies of the service due to deaths, resigna- 
tions, dismissals, etc. I have recommended that $10,000 be 
added to the station salary fund for that purpose. 
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