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REPORT OF THE CHIEF OF THE WEATHER BUREAT.

U. S. DEPARTMENT OF AGRICULTURE,
WEATHER BUREAU,
. Washington, D. C., July 22, 1901.
SiR: I have the honor to submit a report of the operations of the
Weather Bureau during the fiscal year that ended June 30, 1901.
Respectfully, :
WiLLIs L. MOORE,
Chief of Weather Bureau.
Hon. James WiILsoN, Secretary.

WORK OF THE YEAR.
OCEAN FORECASTS AND INTERNATIONAL COOPERATION.

An important extension of the foreeast work of the Bureau was
made during the year. By an arrangement with the secretary of the
meteorological office at London, England, the transmission by cable
from London to Washington of meteorological reports from certain
points in the British Isles and on the Continent of Europe, and from
Ponta Delgada, Azores, was begun December 18,1900. These reports,
with observations from Nassau, Bermuda, and Turks Island, have
been regularly published on the daily weather maps issued at Wash-
ington, Baltimore, Philadelphia, New York, and Boston, together with
forecasts of the force and direction of the wind and the state of the
weather for the first three days out of steamers bound east from Ameri-
can ports.

The Atlantic forecasts, which are based on the American, Atlantie,
and European telegraphic reports, were begun January 7, 1901, and
on June 1, 1901, they were made a part of the regular general night
forecasts igsued at Washington, In a number of instances, w_heu
storms of marked strength were passing eastward off the American
coast, forecasts were issued of the character of the weather which
would probably be experienced by steamers leaving European ports
Wwestward bound, and by an arrangement with Lloyd’s, of London,
these advices have been cabled to England. ;

In addition to the daily forecasts of wind and wemher.a'nd SPecm:]
storm warnings, predictions of fog were issued when conditions favor-
able for fog development had been indicated in the steamer tracks
west of the fiftieth, meridian. Reports from trans-Atlantic steam-
ships show that these forecasts and special warnings have been well
verified, '

In. November, 1900, arrangements were made with Portugal to
receive reports from the meteorological observatory at Horta, in the
Azores. Observations are now regularly received by cable from that
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place, and they are of much value in the work of forecasting thy
movements of storms on the Atlantic Ocean.

NEW FORECAST DISTRICTS.

Three additional forecasting districts have bheen estab}ishpd gﬁd
designated as the New England district, the West Gulf district, o
the Rocky Mountain district, with headquarters at Boston, ced
Orleans, and Denver, respectively. ~Thelast appropriation bill I_)“]sé‘
by Congress made provision for three additional forecast oﬁ1cu\h o8
be placed in charge of these distriets with authority to issue foy'w{‘ic
and warnings for the several States that are comprised in each dl{ém ob
This system has the advantage of enabling each forecaster_ 1o fleV 0 :
more time to the consideration of the predictions for each district & p
of securing an earlier distribution of forecasts. As these forecd

N . rh . 01'
officials were selected on account of theijr ability as forecasters e
their respective sections,

A . : i
it is expected that an improved service W1
result.
IMPROVEMENT IN FORECASTS.

Special eonsideration has been given to the subject of incl‘QﬂSmS%
the accuracy of the forecasts of the Weather Bureau to the hlgljeesi
degree attainable, and, as a means of stimulatin g among the employec™
of the Bureau t

he study of the problems of weather forequstm‘ge:
announcement has been made that hereafter marked success in "} ¥
casting, the invention of new methods of forecasting, or the disgcovu@«
of new facts or principles of marked value to the forecaster, will hﬂ%“ r
a special weight when the merits of employees of whatever grade 0
promotion are considered, -

The forecasters of the central office at Waghington have be?u
relieved, as far as possible, of all other routine work, and they w’,’ .
devote their whole time and energies to forecast duty. These f(nee
casters, when not detailed at the daily work of forecasting, will engad _
instudies that aid them in their work, 1t is believed that this arrang®
ment will result in an improvement o

; e
t f the forecasting work of ™
gervice,

CLIMATE AND CROP WORK.

Thie lines of work pursued in previous years by tho climate and ero®
gervice of the Weather Bureau were continued, and extensions nns
improvements made wherever possible. 'T'he cotton-region service hf; i
been extended into Oklahoma and the Indian Territory, and arrang
ments have been made for inangu rating a similar work in Californi®
to be known as the fruit and wheat service, ] "

Few persons realize what a complete system the Wenther Bm‘e‘ﬂ .
forms for the accurate and rapid collection and dissemination of ol %f‘
information. It has 1,200 paid and skilifully trained officials Outs“.]etes'
Washington, who are quite evenly distributed over the United Sta ’
and its island possessions, and who ave available to report on 2?)1 0
matters concerning weather, crops, climate, or statistics. It has —{q :
officials and employees at the central office in Washington. It has | ;
fully equipped meteorological stations quite equidistantly scmtfegm
over the United States and its depqndencles,‘eaeh manned by 'l-v&';
one to ten trained officials, which stations are not only weather obsor b
tories, but are centers for the gathering of gt&xtlstlcial and cly‘na‘olgtgr Vi
crop reports. It hasa central observatory in each State and Terri
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to which all subordinate offices in the State report, and to which all
voluntary weather and crop observers report. These qenﬁral observa-
tories are equipped with printers, printing plants, trained meteorolo-
gists and crop writers, clerks, and messengers. Lo )

The State central offices are under the systematic direction of the
central office at Washington. The central office at Washington is
equipped with cartographers, printers, pressmen, hthogmphfbl‘S, &ng
elaborate addressing and mailing appliances for the priuting an
mailing of large quantities of national weekly, mont]lb’y_Q“’“‘teuy !
or annual reports and bulletins. The telegraph ecircuits of the
Weather Bureau are ingeniously devised for the rapid collection,
twice daily, of meteorological reports; they are also used to collect
the weekly National erop bulletin. The Bureau has 315 paid temper-
ature and rainfall reporters who are now daily telegraphing their data
from the growing fields to eertain cotton, corn, and wheat centers. It
has 250 storm-warning displaymen distributed among the ports along
the Atlantie, Gulf, and Pacific coasts and in the lake region. It has
an observer serving each morning on the floor of each jmportant
board of trade, commercial assoeiation, or cotton or maritime exchange
in the country, who displays weather and crop information, and each
day charts the weather reports on a large map. It has 3,000 voluntary
observers—nearly one for each county in the United States—equipped
with standard thermometers, instrument shelters, and rain gauges,
who have for years intelligently served the Government by taking
daily weather observations and rendering weekly crop reports to
State central offices. There are 14,000 persons reporting weekly to
the elimate and erop centers as to the effect of weather upon the crops
in their rvespective localities. These voluntary crop correspondents
could quickly be inereased in number to several hundred thousand if
oceasion required. In four weeks there are printed and distributed
168 different State erop bulletins, four National erop bulletins, and
42 monthly eight-pagoe State climate and crop bulletins. The weekly
State crop bulletins are written by the directors of the different Stato
sections, and the weekly National crop bulletin by Mr. James Berry,
chief of the climate and crop division of the Weather Bureau, a man
‘Who has had many years experience as a writer on crop conditions in
the United States.

’

FORECASTS BY RURAL FREE DELIVERY.

Particular attention has been given to the distribution of forecasts
by means of the rural free delivery. There are now in operation 365
centers supplying an aggregate of nearly 42,000 families in the farming
districts with the latest weather predictions. This work has become
decidedly popular, and we have had the hearty cooperation of the
Post-Office Department in making it a sucecoess.

fstimate has been made for additional appropriation with which
to extend the distribution of foreeasts and warnings by this method.
The rural free delivery places the frost and cold-wave warnings in
the hands of those who can make the most valuable use of them. 1t
Is expected that the Bureau will reach several hundred thousand
farmhouses with the daily forecast before theexpiration of the coming
Year,

MOUNTAIN SNOW BULLETINS.

The local snow bulletins that are issued by the State centers in the
Rocky Mountain region are meeting a very important need. These
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, ' : £
pulletins give complete information as to the depth and chamctelg ; ,
gnowfallin the mountains—data that have such an important bes :
on summer water supply for irrigation purposes.

ETHERIC SPACE TELEGRAPHY.

Substantial improvements have been made during the past yeat 1Onf
the Weather Bureau system of wireless telegraphy. The lineé of
research bas been divided into three classes: First, the perﬁecbl(’{‘ all’
a more powerful transmitter, in which the energy of radiation ‘?19,.
be greatly increased; second, the devising of a more delicate rocelV? i
one that would be positive instead of depending upon an impel
and variable contact, as do all systems now in use; and, third, oall
perfection of a system of selective telegraphy whereby messages ive
be differentiated and only the receiver that it is desired shall rece¥™
the message become responsive 1o the waves of ethor.

The first of these problems may be gaid to have been suecessfurl]yk
solved, and a transmitter devised capable of radiating all the enersJ

g

generated; the second is believed to be nearing a successful solutlga é”
the third is thought to be well demonstrated theoretically, but
not been fully tested in practice.

While there is much experimental work yet to be done before g;{
system, or any system of whieh I have knowledge, is reliable for 1 ¢
ship communication, or before any two gystems can work within 1‘ as*ff‘
same field without each rendering the other useless, such progress il o
been made by the Government experimenters that, with no interi®:
ence by private systems, stations can be suceessfully operated

gver &t

. . . e
least 150 miles of coast line, and they are now in operation o1 ?;26‘;
North Cavolina and Virginia coasts, and soon will be institt

between the Farallone Islands and the mainland, and Tatoosh "8:80° f
and the mainland, on the Pacific coast. ne

If a system of selective telegraphy can not be perfected so that Oby,
system does not interfere with and render useless another, and ther® g
prevent all use to commerce of recent discoveries in wireless ﬁel(fis.
raphy, it may become necessary, on account of the value of these el
coveries to our marine interests, for the Government to take exclush >
control of all systems of etheric space telegraphy and to estd ch:
stations along our extensive coast lines at such distances and in %‘1 eﬁi
relation, the one to the other, that they shall not interfere. I"Vhe'
then there will occasionally be difficulty in communicating with ¢ t0
mainland whenever two ships in close proximity are attempting =
transmit or receive messages at the same time.

1Shq

DESTRUCTION OF HAILSTORMS WITH CANNON.

Considerable interest has been aroused among agricnlturists ;‘;;
the United States relative to the prevention of hailstorms by the wi
of explosives fired from specially designed cannon. The experimer e
conducted along this line by grape growers of France and Italy lﬂe :
avoused popular interest in this country. ' 'The theory is not ® x}ioﬁ;
one, though perhaps not 80 ancient as the idea that precip‘mples;‘i
occurs soon after and as a result of the explosives used in batt’ £
As early as 1769 the Marquis de Cheviers, a retired naval oﬁlcelthe,,
France, thought that he‘could combat the scourge of hailstorms vy he,
firing of cannon, but his experiments, like those conducted by m‘%v@
others at various times during the past century, were not product?™
of definite results. ,
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One of the most serious drawbacks to grape culture in Europe is the
destruction caused by hail, and the growers are naturally interested
in anything that promises to give immunity from such damage. Dur-
ing the past two or three years renewed interest has been taken in
the matter by the vineyardists of certain parts of France and Italy.
Scveral manufacturers have placed upon the market a special form of
cannon which they claim will effectively break up hail-bearing clouds.
The belief in the efficacy of this method of protection has become
quite general in Europe, although scientists versed in the physies of
the air have not expressed confidence in the system.

In brief the apparatus in use consists of a cannon fitted with a fun-
nel-shaped conical extension, The difference between the various
forms of cannon that are used lies mainly in the shape and size of the
funnel extensions and the size of the powder charges. Usually the
cannon are fired vertically upward, although in some instances the
apparatus is inclined toward an advancing clond. The effect of the
funnel attachment is to cause the formation of a mass of rapidly
revolving air, or vortex, which leaves the mouth of the cannon with
tremendous velocity. In shape, these vortices can be likened some-
what to the rings or puifs of smoke made by a person smoking a cigar,
It is claimed that these whirling masses of air, intermixed with gases
from the explosives, are forced upward to a sufficient height to enter
the hail cloud and destroy its hail-forming processes. If it is granted
that these rings ascend to a sufficient height to enter the cloud, I am
of the opinion that the force of the ring is too puny to have any appre-
ciable effect on the cloud.

Many experiments have been made for the purpose of ascertaining
the actual height to which these air rings rise before being dissipated.
In a report by Profs. J. M. Pernter and W. Trabert, who, at the invi-
tation of the Imperial Department of Agriculture of Austria and of
the inventor of one of the methods, made as complete an investiga-
tion as was possible, and under various conditions, these scientists
stated that they were not able to report anything positive as to the
value of hail shooting. They reported that, using the largest cannon
and the heaviest charges, the vortices did not ascend to a height of
1,000 feet on an average, although in some instances greater distances
were obtained.

There is a marked difference of opinion -as to the effectiveness of
cannon firing, with the manufacturers and many grape growers on the
one side and the scientists of America and Europe on the other. The
former maintain that hailstorms can be prevented in the manner
described, while the latter claim that the force exerted by the explo-
sives is infinitesimal as compared to the forces of nature that are
exerted in hail formation, and that experiments conducted by the
adherents of the cannonading process themselves have not produced
convineing results, The number of thunderstorms from whieh hail is
Precipitated is but a small percentage of the actual number. In most-

ocalities of the United States a wholeseason sometimes passes without
a fall of hail, while in seasons of abnormal thunderstorm frequency
the number of hailstorms is small.  While in the grape-growing
regions of France and Italy there may be greater hailstorm frequency,
it is still true that the number of hailstorms are few as compared 0
the number of thunderstorms without hail.  The experimenters st‘»Ol'%
& success whenever they shoot at a thunderstorm cloud that does 1.100.
broduce hail, although the chances ave greatly in favor of there being
10 hail in the cloud. Again, they excuse the oceurrences of hail in
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spite of a bombardment by saying that the cannon was not 121'%;%

enough or the powder charge sufficiently heavy, and declare that t 9

hailstorm was {ar less-severe than it would otherwise have been.

is one either to prove or disprove such statements? g
It is true that many important discoveries have bheen made UY;

experiments that were conducted contrary to scientific theor

ies, ANt
in the matter under discussion it is not our intention to overweigh

ht]
the scientist or to underestimate the practical investigator, but
unquestioned facts and not explanations must be the proof of results:
Scientists both n America and in Europe declare that lmilswl““s’_’fg
can not be prevented by the use of cannon and explosives of eve‘;g
greater power than have been used or that it is possible for man fi
use, and they base their belief on such knowledge of the forces: 1
naturé as science has revealed. Those opposed attempt to bred”

down the scientists’ argument by declaring that no one has yet sati®
factorily explained the processes of hail formation. This is true t0

certain extent, but enough is known upon which to base a logic#
opinion.

But there are other reasons for believing that the use of cannon 8%
explosives in preventing hailstorms is not effective. Mr. Stiger, © 10
of the inventors of the apparatus in use, claims that hail is formed 1>
quiet spots in the atmosphere, where atmospheric moisture crystal iz€®:
out in large crystals in a manner analogous to the formation of 1ar %‘
crystals ot salt in liquid solutjon. T agree with Professor Abbe th&7:
there are no such quiet spots in the atmosphere, and hailstones are n°
crystals, but masses of ice with only a partial erystalline structuré;
Even the perfect erystals of the snowflake ave formed in the midst 0%
rapidly moving air.  Hailstorms are generally local and very errati®:
Some have maintained that they are controlled by the hills or the con*
tour of the ground or by the presence of forests and lakes, and thi®

may be true to a certain degree; but, practically, the whole queﬁﬂon
is one of ascending and descending currents that characterize whir™”
winds and thundersformns,

Several thousand shooting stations have been established ineItal¥
and ¥France during the past {wo years, but reports received from them
give no definite data in support of the success of the experiment$
although there is no doubt that the canmonading is believed to 1
effectual by the farmers who do the work. Waves of irvationd
enthusiasm sometimes sweep over a community, only to be regrette®
in subsequent years when calmer judgment has come to prevail..
have but to remember the experience of our own country only a te¥:
years ago with the rain makers, and how firm was the belief of tho®
sands of people in the subarid and arid regions of the West that the
use of powerful explosives would produce rainfall. _—
Thousands of dollars were expended in these experiments beforé
the absurdity of the claim was demonstrated. It is a fact worthy ©
-remark that the hail shooters are now using practically the sam®
merhods to dissipate the clouds that the rain makers used to pro uc‘l
them. Time and experiment will probably demonstrate that hat
prevention by such means is as impracticable as rain produetion:
The fact that 15,000 or 20,000 shooting stations have been establishet
is of itself no argument as to the efficiency of the process. OBe
might as well argue that the moon really affects the weather becaus®
a million people believe it and can prove it—to their own satisfaction-
A knowledge of the exact truth on any question of natural scienc
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;Suélcfggseﬁsl(lg’l s;ttailned. The hail ‘c‘annonaders base their reports of
ing canulzn uch ﬁt_atements as ‘““a black cloud was seen appl_'o:%,ch-
iy 1 were fired, and the cloud passed over without hail,” or

1t passed to one side and the hail did not fall on the protected vine-
yard, and there the hail ceased,” or ‘ the ecloud broke in two, passing
to the right and left, leaving the sky cloudless over the -cannon.”
N ow these are quite common cloud and storm phenomena, and they
Will frequently happen without cannonading. -There is no way of
telling by the sight of an approaching cloud whether or not it is
accompanied by hail.” Therefore, if the cannon be used every thun-
derstorm would have to be bombarded, although statistics have
demonstrated that only one thunder cloud out of a great number con-
tains hail. In other words,there would be a tremendous waste of
time, money, and energy in unnecessary bombardments.

After examining all that has been published during the past two
years on the subject of hail prevention, I have to repeat the opinion
heretofore expressed that we have here to deal with a popular delusion,
and that efforts should be made to prevent its spread in this country.
The great processes going on in the atmosphere are condueted on too
large’a scale for any man or any nation to attempt to control then.
According to Professor Abbe, the energy expended by nature in the
production. of a hailstorin, a tornado, or a rainstorm probably exceeds
the combined energy of all the steam engines and oxplosives in the
world. It is useless for man to attempt to combat nature on this seale.

THE MERI{l‘ SYSTEM AND THE DISCIPLINE IN THE WEATHER BUREAU.

A system of merit and discipline has been gradually developed in
the Bureau, which not only conforms to the letter of the Civil-Service
law, but carries its spirit to a logical conclusion. The system com-
bels each employee or official to work out his own official salvation.
It is fair to all; ‘it enables honest and efficient persons to work them-
selves upward; it contributes to a high standgpg of manly character
and to efficiency in public office, and it holds back those of mediocre
attainments or of slothful habits.

m : 1

The duties of the Bureau are exacting. It requires a strict disci-
pline to administer a service with such extensive ramifications, and to
h_ave every man at his postof duty at exactly the same moment of
time. To do this several times each twenty-four hours, as is neces-
sary in the gathering and the charting of simultaneous weather obser-
vations, and in the rapid dissemination back to the country of the
forecasts and warnings based upon the observations, the observers
must be tractable, prompt to respond to orders, which often come by
telegraph, and possessed of more than the average of education and
Intelligence.

The Secretary of Agriculture has given his unqualified approval to
existing plans for the gradual intellectual growth and development of
the clerks, observers, and other officials of the Weather Bureau.

It has been the purpose of the chief of the Bureau to recognize only
the needs of the Weather Bureau and the merits of its employees in
all matters of promotion, reduction, romoval, or appointment, and to
make only such recommendations to the Secretary as would meet his
demands for an eflicient service and inspire confidence among the
workers of the Bureau in the fairness of the recommendations of the
chief. The Secretary has been liberal in recognizing the meritorious
workers of the Bureau; he expectsa high standard of fitness in return.

S
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Even before the Executive order requiring that a classified emploﬁ’gg
be given opportunity to answer charges before removal, no _employo,
of the Weather Burean was removed without a full investigation -
his offense, and in no case was removal made of a person properly p?o"i'
forming his duties. No person shown to be incompetent or unfit n
the public service has been retained in the Bureau; and, except g

4
4

one case where removal was made without the knowledge that }'1;%
employee had not been given the opportunity to retrieve himself tr‘of‘
the chief had directed, no person removed for either inefficiency
bad conduet has been reinstated. ) by,%
It should not be supposed that promotion can be gained simply sf;?
passing the educational test. On the contrary, an employee mu

&4

3
(1) make a good record for aptitude, efficiency, industry, and m‘_mt%i%
character, and (2) pass the educational test considered necessary "2

qualify him for the duties of the next higher grade. ihe:

Efficiency is determined from the observation of the work of ol
employee by his immediate official superiors and by the generay?
appearance and the aceuracy of such of the employee’s work as ™
come under review at the central office in Washington. a

Character is determined Dby the personal opinion of the em‘ployelem
official superiors with regard to his general behavior as an officer, B &
gocial affiliations, his neatness of dress, his integrity of character, &1 ji
his observances of the courtesies of business life. . the

Educational qualifications are determined by examination in b o
following subjects: English grammar, practical arithmetic, &lgeblre
(through quadraties or equations of the second degree), plane 0.8
mentary trigonometry, elementary physics, popular astronomy, ¢
mentary plant physiology, and meteorology.

The educational qualifications for promotion are apportioned ”’s
follows: '

For promotion to grade of $1,000 or more per annum——Eng’hSh;f
grammar, practical arithmetic, and elementary meteorology. £
For promotion to grade of $1,200 or more per annum—KElements O
algebra through quadratics, elements of plane trigonometry, &2%
elementary physies. o
"For promotion to grade of $1,400 or more per annum—Populsl
astronomy, elementary plant physiology, and meteorology. "
A proficiency of 70, on a seale of 100 as perfect, is required to pas®,
each of the subjects.

The foregoing examinations are not obligatory and failure to m]fﬂg
‘them will not of itself be made the cause of reduction. Failure -
take these examinations, and thereby to become qualified for pl‘Omloe
tion, will be construed simply as an evidence of satisfaction with th g
grade held at the time and a tacit indication of no desire for zulvunqe
ment,

In order that a high standard of official integrity and manly chm;_
acter may obtain throughout the various branches of the Wea?’he '
Burean, it is required that a firm yet kind discipline be nuunt;mn% _
by all officials in charge of stations. IFor the preservation of the Pe‘“‘.e

of their offices and the efficiency of the public service, they Mh.
enjoined not to permit one subordinate secretly 1o impeach the 111t651_

rity of another, or to carry tales about his companions. Kvery GO“n :
plaint must be stated either in the presence of the one against whol_ ,
1t is directed, or else in writing and be veferred to him for answeb

80 that no unjust impression may find lodgment in the mind of #
supervising officer,
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The new appointee is selected from a list of eligibles certified by
the 'Unit-ed States Civil Service Commission. - He can not be certified
until he has passed an examination by the Commission in spelling,
arithmetic, penmanship, copying.from rough draft, meteorology,
English composition, geography, and algebra; nor if he be under-18
or over 30 years of age. The applicant is appointed for a probation-
ary period of six months. In each case the appointee is informed in
writing, and required to acknowledge the receipt of the communica-
tion, to the effect that the policy of the Bureau, under the direction
of the Department, is to recommend for absolute appointment only
those persons who show complete fitness for the work of the Bureau,
and he is especially cautioned that no consideration except his own
worth and value to the service will have any weight whatever in
determining the matter of his retention.

Experience has demonstrated the wisdom of thus impressing upon
a young man’s mind the idea that, beginning with the very first day
of his connection with the Bureau, he stands upon his own merit. It
induees him to take up his work with & purpose and determination to
earn, and therefore attain, permanency of position, with results gen-
erally gratifying to him and beneficial to the public service.

Once a month throughout the probationary period the official under
whose immediate supervision the employee is placed renders a report
on the conduct, service, and progress of the probationer, and this
official is held strictly responsible that the reports be full and impar-
tial. If after the trial period it is clearly shown that the appointee is
morally, mentally, and physically qualificd, permanent appointment
I8 made. While the rules laid down for the guidance of probationers
are exaeting, yet it is required that they be applied with the utmost
fairness, and when early reports indicate that the preseribed standard
has not been maintained, admonition is sent at once to the employee
when time remains for improvement; but undesirable employees arve
not retained after the expiration of six months, even on the greund
sometimes put forth that they may qualify if given more time to
develop.

The efficiency of the service can only be maintained by a rigid
system of selection, and only those fully fitted to meet the exacting
requirements of the Weather Bureau receive recommendation for
Permanent appointment.

As an illustration of the results that may be expected to follow after
& Just system of promotion has been inaungurated in a Government
bureau, and adhered to for several years, I point to the fact that
although it was known to every person in the Weather Bureau that
Congyess had made provision in the present appropriation bill for an
additional professor, at 43,000 per year, and for two forecast officials,
at $2,000 each, several months before the actual appointments were
made, not a single employee made application for or exerted influence
to secure one of these desirable places or any of the many promo-
tions that resulted from these appointments. I am confident that the
employees of this service realized that the persons best fitted for these
Important offices would be selected and that personal application was
unnecessary.

. Such a diseipline has proved its beneficence during six years of prac-
tice. It has the hearty good will of the employees of the Bureau,
and the Secrotary of Agriculture and the appropriations committees
in Congress have sustained the chief of Bureau in its enforcement. -
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STORM-WARNING TOWERS.

14

Sixty of the new storm-warning towers referred to in my last ﬂ“n};{” L
report were installed during the past year, and each equipped “thé*‘:
improved lanterns. In the majority of cases electricity is used a8 of
illuminant. Asa result of these improvements the dism-lbutlont

. storm warnings to shipping interests along the seacoasts and ont ne
Greab Lakes has beén made much more effective. The work of placl o
these towers and lanterns at all the storm-warning display :%tﬂ,tl()l}s ibjf
the service will be prosecuted as fast as available funds will permi®

and it is expected that 60 additional stations will be equipped R
January 1, 1902,

WEATHER STUDIES IN SCHOOLS.

The increasing attention given to the subject of meteorology i,%i
schools and colleges throughout the country has resulted in mrﬁdg
demands upon the officials of the Weather Bureau for lectures &_Ge;
other forms of instruction on this subject. Officials of this servic%

have cooperated with educational institutions in this work as far
their official duties would permit.

BAROMETRIC REDUCTIONS.

The revision of the barometric system for the United States, Qﬂnad:ﬁ »
and the West Indies is practicatly complete, and the results will son
be published. This work was econducted by Prof. F. II. Bigelow, ul 1
- incladed a reexamination of the various elevations, the local and instlus
mental errors, the reduction of the station pressures to o homogeneols

. L enaeliTer
system, and the preparation of normal tables and charts of pressures
temperature, and va

por pressure at sea level, and at the 3,500-foot aB%
10,000-toot planes. ’
THE GALVESTON HURRICANE,

N . deane
The principal storm of the year was the West Indian hm‘ll‘_’m? ;
which devastated Galveston, Tex., September 8, 1000, This stori
has been described in detail in the Monthly Weather Re\‘lewﬂ‘r;
other publications, and it is classed as one of the most (1es1,rucle o
storms on record. Upward of 6,000 human lives were lost and P’;’Op :
erty to the estimated value of 30,000,000 was destroyed. 1he oy
lowing is an extract from the report of Dr. Isaae M. Cline, who W=
in charge of the Weather Bureau office at Galveston at that time: o
The hurricane which visited Galveston Island on Saturday, Septeml')er‘&}%ﬂis: 0
was no doubt one of the ost important meteorological eventsin the worids byet”
tory. The ruin which it wrought beggars description, Conservative estima:®.
Dplace the loss of life at the appalling figure of 6,000, iued
‘The barometer commenced falling during the atternoon of the 6th and conti}m
falling steadily but slowly up to noon of the 8th.wher it read 29,42 inches. L fall
noon of the 8th it {ell rapidiy until 8.30 p, m., when it registered 28.48 inches. ¢
of pressure of about 1 inch'in eight and one-halt hours. At about 8.30 p. 18
barometer rose at the same rapid rate that had characerized its fall. 1y in
Storm warnings were timely, and they received s wide distribution not on ‘3; od
Galveston but throughont the coast region. Warning messages were 'mcehigh
from the central office at Washington on Beptember 4, 5, 6,7, and 8, The
tide on the morning ot the Sth, with storm signals flying, made i necﬂss?fgs ol
keep one man constantly at the telephone giving out information. Hundre 100
people who could not reach us by telephone came to the Weather Burean O.Om.
seeking advice, 1 went down on Strand street, and advised some wholesale}; Deet
mnission merchants who had perishable goods on their floors to place them

h i by 0
above the floor, One gentleman has informed me that he carried out my instr®
tions. but that the wind blew his goods down.

0
The public was warned over th
telephone and verbally that the wind would go by the east to the south, and

uhag
the worst was yet to come. People were adv.sed to seek secure places for
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night, As a result thousands of people who lived near the heach or in small
houses moved their families into the center of ibe city and were thus saved.
Those who lived in large strong buildings a few blocks from the beach thought
that they could weather the wind and tide, one of whom is the writer of this
Teport. Soon after 3 p. m. of the 8th conditions became so threatening that
it was deemed essential that a special report should be sent atonce to Wasyhmgtqn.
Mr. J. L. C.ine, of this office, took the instrumental readings while I drove first to
the bay and then to the Gulf, and finding that half the gtreets{o_fothe ciy gezi%
under water, I added the following tohtl;g s;t)eq}ﬁa,l ,t,)bservatlon at 3.80 p. m: u
rising; water covers streets of about half of city.”

he water rose‘a7 %t a steady rate from 3 p. m. until about 7.80 p. 1]‘1;1-, Wht;n ttlil'e;e
Wwus a sudden rige of about 4 feet in as many seconds, At this timne was 8 anbl gt
in the door of mv residence. Rogenburg avenue and  street. The water W{\)s abou
8 inches deep in the building, and the sudden rise of 4 feet brought it a ovela my
waist hefore 1 could change my position. The ground at this point has an eleva-
tion of 5,2 feet, which made the tide 15,2 feet. The tide rose Qurlng tgle next hour
nearly 5 feet additional, making a total tide in that locality of about 20 feet.r_ The
tide on the bay ornorth side of thecity did not attain a height of more than 15 feet.

he prevai ing wind was from the northeast until 8 p. m., when it shifted to the
east and continued lrom this direction until 10 p.m, After 10 p.m. the wind was
from the southeast and after 11 p. m. the prevailing direction was from the south or
southwest, A storm ve.ocity was not attained until about 1 p. 1., atter which the
wind increased steadily and reached a hurricane velocity about 5 p. m:) The great-
est velacity for five minutes was 84 miles per hour at 6.15 p. m., with 2 miles ut the
rate of 100 miles per hour, The anemoweter blew away at this time, and itis esti-
ﬁlated that prior to 8 p. m. the wiad attained a velocity of at least 120 miies per

our,

. In commenting on the work of the Weather Bureau in issuing warn-
ing of the hurricane, the Boston Herald, of September 17, 1900, said:

The excellent service rendered by the Weather Bureau during the recent storms,
Wwhich carried havoce in their path.is deserving of recognition. It was not through
any lack of attention on the part of the forecasters that the victims of the hurri-
cane on the ‘l'exas coast were overtaken by such a terrible disaster. The wenther
office sent out its hurricane warnings both tor the Atlantic and Gulf coasts, and
when the storm turned from the north of Cuba westward the Bureau turned its
attention to Texas, and on the morning of the 7th, nearly thirty-six hours before
the disaster. warned the peop'e of Galveston of its coming, and during that day
extended its warning all along the Texas coast, thus preventing vessels from leav-
Ing. Furthermore, the weather officinls were remnarkably success ul in anticipat-
Ing the coming of tha hurricine. with less force, up toward the lakes, and thence
In this direction. ‘That such horrible disasters fol.owed in the storm’s path must
be taken as showing either that the warnings were unheeded or that the havoc
wrought was some' hing inavitable.

The Chicago Inter-Ocean of September 14, 1900, said:

Simple justice demands public recognition of the efficiency of the chief of the

cireoroiogical Bureau and his staff. They have demonstrated the r usefulness in
such manner as to xet at rest all doubt with regard to the wisdom the Government
has displayed in maintaining the weather service against ail opposition and all
1gnorant prejudices. . '

After the vortex of the storm had passed Galveston it moved north-
ward with a rapid loss of energy to Iowa, where it recurved eastward
over the Great Lakes, attended by gales of unusual violence. Along
this part of the storm’s track ample warnings had also been sont, and
a general ohservance of the warnings by the shipping interests reduced
%0 a minimum the damage it caused in the lake region. On the
morning of the 12th, when the storm was central in the St. Lawrence -

“alley, the following special bulletin was issued:
There is little doubt that severe and dangerous ga'es will be encountered to-night

and to-morrow over the banks of Newfoundland and along the west part of the
trans-Atlantic steamship routes.

Reports of incoming vessels showed that unusually severe and
especially destructivo gales prevailed over and near the Grand Banks
during the period specified.
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The following editorial from the Marine Record, Cleveland, Oh.io‘,;{;
of September 13, 1900, indicates the value of the warnings to the ship%
ping interests on the Great Lakes:

The Weather Bureau, also the officers in charge of lake stations, gave full aﬂ‘i‘fﬂ
ample warnings of Tuesday night's gale, which swept over the lakes with snch sad:
vegults to life and property,  There can be no doubt but that this one warning
alone has repaid the country for the outlay of the entire annual appropriatiol:
granted by Congress for the maintenarce of the service. Tco much credit can not:

be given to the chief of the Weather Burean and the officers jn charge of lake sta*
“tions for the energetic and well-advised measures taken to warn vessels of the:
approach of the late gale and its probable severity.

FROST WARNINGS.

From September 15 to 18, 1900, a cool wave, which produced the firgt:
frost of the season, extended from the Northwestern States over the
lake region, and frost occurred in the Northeastern States from Sep-
tember 25 to 27. Warnings of these frosts were distributed over the
distriets visited. . The first general frost of the season in central and
northern districts east of the Mississippi oceurred the night of Qctober
17-18.  The occurrence of this frost was covered by the vegular fore-
casts and by special warnings, which were issued on the morning Of:
the 17th and telegraphed throughout the distriets referred to.”

In the latter part of December, 1900, and during January, 1901.,
severe {rosts.occurred in-central and southern California and in Ari-
zona, of which special warnings were isgued in advance. Commenting
upon these forccasts, the Riverside (Cal.) Independent remarked
editorially as follows:

The Weather Bureau reports and predictions this season so far have been remark-
ably accurate, and their value can hardly be overestimated.

On the morning of February 23, 1901, the following special warning
was telegraphed from Washington to Jacksonville, IFla., with instrues
tions to give it the widest possible distribution throughout the State?

Temperai;ure will fall to-night to a minimum of between 20° and 25 at Jaclkson-

ville and to freezing as far south as Tampa, with frost extending somewhut south
of the latitude of Jupiter.

Frost occurred as predicted, and the minimum at Tampa, Fla., the
night of the 234 was 32°.
Over 500 telegrams were sent from the Weather Bureau office ab.
~ Jacksonville, and the railroads of the State energetically cooperated
indisseminating the warnings.  Fruit and vegetable growers estimated
the value of orange bloom, vegetables, and strawberries known t0°
have been saved as a result of the warnings at over $100,000.

FLOOD WARNINGS,

"The most important floods of the year occurred in the Ohio Valley
in April, 1901, a detailed deseription of which was published in the
Monthly Weather Review for April, 1901. - The character and value
of the warnings which were issued by the Weather Bureau in con-
nection with the floods is indicated by the following editorial in the
st. Louis (Mo.) Republic of May 7, 1901:

Hereafter it may be assumed that the Weather Bureau man will be held in high
esteem 1hrounghout the Ohio Valley. During the flood period now graduaily
¢;osing millions of dollars have been saved through the warnings that have beed
given by this branch of the Government service, ) _ -
"1t is s0 seldom that the Weather Burcau receives credit for correct forecasts tha
the widespread commendation for the timely warnings that have been given the
people o. the inundated section is notabie,



