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REPORT OF THE CHIEF OF THE WEATHER BUREAU,

S1r: I have the honor of transmitting herewith a report on the work
of the Weather Burean during the year 1892,
MARK W, Hnnmawosér

Hon. J. M. RUsK,
Secretary.

WORK OF THE YBAR.
IMPROVEMENT OF FORECASTS AND THEIR DISTRTBUTION,

In my annual report for 1891 1 said:

The value of the work of the Weather Burean to the country depends hrfd’y ;
upon its ability to distributs promptly the information sollec at central points
from its systemn of telegraph stations, The daily wenther forecasts issued by the
Bureau have nlways been recognized as of sufficient importance to be telographed by -
the Associated Press ns items of news, and they are thierefore distributed without
expense to the service to the centers of population,and have appeared regularly in
the daily journals of the country. Many efforts have been made to reach the more
thinly setticd portions of the coantry, and with the transfer of the Weather Bnrean
to the Agricultnral Department renewod efforts are being made to extend the weather
forecasts to agricultural communities. The most thorough distribution of the fore.

_casts possible would be by telegraph daily to every telegraph office in the couuntry, -
where means should be provided for the display of reports in bullotin form. Buaeh '
o system enn not at present be utilized, owing to tho smaell appropriations made for -
telegraph purposes, although it has been strongly urged by agricultural organisations:

- throughout the country, and Congress has been petitionod repeatedly for appropei-
ations to bear the expense attending such telegraph service. Those most interested
in wrm\ltnn will not bo satistied without additional apfmprlntiom for this feature
of Weather Burean work, and it will be in the interest of the general publio, taclud-
mﬁ,m classes, if arrangements can be made which will place the daily weather bul-
letin at every telegraph office in the country, ‘

T am happy to be able to say, at the end of this first year, that this
our first care-—~the improvement of the forecasts and their extended
distribution—has met some measure of success, The yoarly peroent-
ages of verifications for all stations east of the Rocky Mountains
are: TFor twenty-four-hour forecasts, weather, 83.6; tempe X
81.8; weather and temperature combined, 82.9 Beginning with
January, 1802, the percentages of forecasts have in addition to the
gmupings by States and elements heretofure followed been determined

y classes of forecasts, i, e, predictions of ¢fair weather,” ¢rain,” or
“anow;” ¢ warmer”or colder”and “stationary” temperaturehavebeen
gr(;gged together and the percentages of verifications of each class com-
puted. The result shows that of the total number of twenty-fdur-hour
forecasts of weather made during the period considered, for the distriots
east of the Rocky Mountains, 71,3 per cent were for fair weather; and
of these 88.8 per cent were verified. Of rain or snow forecasts 70.5 per
cent were verified. Of the temperature forecasts 62.0 per cent were for.
warmer or colder; aud 82.8 per cent of these were verified. Of the ata-
tionary foreocasts, 79.2 per cent were verified, 1
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Ptrmtaga of verifications of & p. m. 24-hour forecasts of weather and temperature for the six months endiig December 31, 1891.
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558 REPORT OF THE BECRETARY OF AGRICULTURE,
xq’l/ ‘ LOCAL TORECAST OFFICIALS,

{ Up to a comparatively recent date the authority to issue official pre-

dictions was restricted éntirely to the officials on Cuty at Washington,
With some little uncertainty as to the immediate results of the experi:
ment, a radical departure from the established policy of the Bureau, a
number of competent observers were directed to make forecasts for
their stations and immediate vicinity. In the first appropriation for
the Weather Bureau provision was made for twenty local forecast offi-
cials, The favor with which this movement is looked upon is evidenced
by the fact that there have been the most urgent applications for the
assignment of such officials at cities which could not be provided for.
The last Congress appropriated for six additional officials and the num-
ber will doubtless have to be increased to meet the demand. These
local forecast officials have the advantage of a personal knowledge of
the topography, climatology, etc., of their districts and ought to be
able to make more accurate predictions for their individual distriets
. than has been possible for the officials at this office who have had but
A 8 limited time for all the States and Territories. With each year’s
' experience there should be increased knowledge of the meteorological
conditions, No efforts have been spared to give these forecast officials
a sufficiently great number of reports for the purpose in hand and to
., encourage in cvery way systematic study and investigation of local
\,\ yather problems,

THE WEATHER MAP,

The weather map is based on observations made morning and even-
ing at 8 o’clock, seventy-fifth meridian time, at one hundred and sixty
places throughout the United States and the Dominion of Canads, and
i8 issued twice a day. Data as to the condition of the weather are
thus gathered from an extent of more than 3,500,000 square miles of
the earth’s surface, about one-fortieth part of the whole surface of the
globe. Information is also received from the West Indies at times
}vllneudsevere storms prevail there, and occasionally also from Bermuda

slands,

The observations taken at a place comprise the pressure of the air;
the temperature at time of observation; the highest temperature of the
day and the lowest; the moisture; the wind direction; the velocity of
wind for five minutes at the time of observation; the depth of rainfall
for the preceding twelve hours when the observation is made in the
evening, and for the preceding twenty-four hours when the observa-
tion is made in the morning; the condition of the weather at the time
of observation, whether clear, raining, snowing, foggy, or hazy; the con-
dition of the sky as to clouds and the kind of clouds; the direction of
their motion and the proportion of sky covered.

These observations are telegraphed to the central office of the
Weather Bureau at Washington, D. 0., with the aid of a cipher ccde
designed for the purpose of saving time and expense in the transmission
of the messages. As a rule, s message consists of six words. The
cipher is 80 constructed that a person familiar with the key can quickly
translate the message without reference to the key and without con-
sulting an index of words. As the cipher messages are received a
gkilled translator reads each of them in the terms expressed by the.
cipher. An assistaut enters the daty upon a map of the country near
the location of the particular place. When all the data are entered on
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the map, 1t is generalized by lines representing graphically the various
conditions of the air and the changes going on, -

This map, made up from observations at 8 o’elock, is issued two
hours and a half later in a number of the large cities throughout the
country, aud is posted in post-offices, custom-houses, boards of trade,
and maritime exchanges. In the aggregate, 5,000 copies of the weather
map are issued daily, except Sundays, at aixty-three cities. .

n the printed weather map issued at Washington the principal data
for the various stations are given in figures, in tabular form, on the side
of the map.

WEATHER MAPS ISSUED AT STATIONS,

The total number of weather maps issued daily at all stations on June
30, 1891, was 3,100; during the year just ended 6,800 were issued, or
more than double, Observers have been required to improve the appear-
ance of the maps by paying greater attention to the mechanical details.
By the milleograph process—developed and improved for this special
purpose—the stations print and issue within a very short time from
the receipt of the reports, maps showing the existing conditions. The
maps are posted without delay in conspicuous places, and dispatched
to all points which can be reached within twenty-four hours. They con-
tain not only the data necessary, but the forecast for thirty-six hours
or longer and a synopsis of the storm movement, ete,

It is hardly necessary to point out that such maps enable those who
are students of meteorology to draw their own conclusions as to the
probableweather; and that they are the greatest helps to a better under-
standing by the public, of the real value and sigunificance of the forecasts.
The rule is to furnish these maps, which cost the Bureau less than half
& cent apiéce, to all who will display them for the information of the
public; but tﬁey are also furnished to many schools and colleges where
instruction in meteorology is given. The policy of the Bureau is to be
-a8 liberal as possible in their distribution.

An effort has been made during the past year to induce newspapers
in all large cities to print a facsimile inap (reduced), with the gratifying
result that many papers with large circulations now publish the map
regularly. Hundreds of thousands are thus reached daily without ex-
pense to the Bureau other than the assistance of the men at the several
stations in the preparation of the datu. An “Explanation of the
Weather Chart,” including a brief general statement of the laws govern-
ing the motions of storms in the United States, for popular reading in
conpection with the map has been printed and freely distributed.

WIND SIGNALS,

Up to January 1, 1892, anthority to direct the hoisting of ¢Storm,”
“Cautionary,” and “Information” signals was confined to the officials
at the Washington office; but on that date the authority was conferred
on the local officials and specially selected observers at important
stations on the Atlantic and Gulf coasts, and along the Great Lakes.
xheneverﬁin their jud iment, winds dangerous l1':o :l(xlipping w;lere likelyi

oc¢eur, they were au i -display signa vising the cenfry
office of their action,” All observers on tl}yé"%g&%at?" ﬁ"féii’ﬁong(fhmﬁ n
{instructed to notify the officials on duty at Washington by telegraph
whenever local conditions scem to indicate the likelihood of danger.
ous winds, : S
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SPECIAL WIND-SIGNAL STATIONS. '

Around many of the regular stations are grouped subsidiary ones
called special display stations. When directed by the observerincharge
of the regular station, the officially designated displaymen hoist sig-
nals. The compensation for this service is very small, but during the
past year it has heen iinpracticable to establish stations of this class at
all of the places at which they were needed, except under agreement that
the signals be displayed without pay. Fourteen stations have been
thus established at which no compensation is given the displayman.

COTTON REGION SERVICE.,

The Bureau has continued to render important information to cotton-
growers, After consultation with the observers in charge of the
several centers and upon the urgent requests of the commercial
exchanges, the time for taking and reporting the observations was
extended, and these are now made from April 16 to November 30 of
each year. Many requests for the establishment of new stations have
been received, but it has been practicable to open but two.  In order to
establish nine stations of a somewhat similar character in the sugar
and rice growing districts, and to keep within the appropriation, it
was necessary to discontinue nine of the less important cotton region
stations. :

WEATHER REPORTS FROM THE WEST INDIES,

‘We have countinned to receive reports from the paid observers at
San Domingo, Kingston, 8t. Thomas, and Santiago de Cuba; and
from P. Benito Viiies, 8, J., Belen College Observatory, Havana, and
General Russell Hastings, voluntary observer at Bermuda, during the
"hurricane sesson, i. e, from July 1 to October 1. But in order to
reduce telegraphic expenses, the instructions previously issued requir-
ing daily telegraphic reports have been modified so that while observa-
tions are taken twice daily and a record kept and monthly reports
forwarded by mail to this office, the ohservations are not telegraphed
to the observer at Key West, Ila., unless an unusunal meteorological
condition prevails, or information is received of an approaching storm
either at the time of the regular observation or during the interval
between the two observations.

By an arrangement with the governor of the Bahama Islands, daily
reports from Nassau are telegraphed to Jupiter without expense to the

cather Bureau; and in return the Jupiter office transmits reports
once a day to Nassau, giving the observations at ten Weather Bureau
stations, and also telegraphs warning of storms likely to prove danger-
ous to silipping. ’

FLOOD PREDICTIONS.

There are now in active operation 166 special river stations and 59
special rainfall stations, These are arranged in groups or sections
-under the supervision of central stations. gl‘he river observers record
therainfall also. River bulletins are issued at 22 places. Stage predic-
tions of some of the principal rivers are made daily at Washington.
;l‘l}le observer at Chattanooga is authorized to predict for the river
ere,
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The special bulletin of April 21 inrelation to an expected flood along
the Lower Mississippi was of great value, and was verified in all details,
Small maps showing the location of certain river ganges have been
issued with the river bulletins, for the better understanding of the warn-
ings. A begiuning has been made in the measurement of river dis-
charges, Our purpose at present is to improve the predictions for .
Cairo, 111, by measurements of the discharge there. Cairo is the key
to the situation in the Lower Mississippi Valley, and any improvement
at that point will be followed by improvements at all places below,

Measurements have been made at Parkersburg, Cincinnati, and Hen-
derson, on the Ohio River; at Nashville, on the Camberland; at Chatta-
noo%a and Johnsonville, on the Tennessee; at Mount Carmel, on the
‘Wabash ; Charleston,on the Kanawha; Louisa,on the Big Sandy ; Frank-
fort, on the Kentucky; and Roekport, on the Green River. Apparatus
for velocity measurement has been procured, and the investigation will
be carried on as opportunity permits. .

Some study has been made of the relation of rainfall in the river
basin above Pittsburg to the height of the water at Pittsburg.” The
result for this particular case seems to be that rainfall observations are
of small value in estimating river rise. A somewhat similar study made
for $t. Louis shows that in this case the rainfall can be advantageounsly
used with the changes of the up-river gauges in forecasting the river
rise,

ADVANCED SCIENTIFIO WORK—PUBLICATIONS.

During the past four or five months, something like 400,000 Annual
Reports and extracts from the same, professional papers, and other
}mblications, including weather maps, have been sent out by the Pub-
ications Section. F¥our Bureau bulletins have been published and
widely distributed. Others are in preparation. Bulletin No. 1 has for
its title ¢ Notes on the Climate and Meteorology of Death Valley, Cal-
ifornia,” by Mark W, Harrington, Ohief of the Weather Burean. This
bulletin has 50 pages, and treats of (1) physical features of the valley;
(2) station and instruments; (3) discussion of observations; (4) the
weather in the valley; (5) the antomatic registers; (’6) deductions
with tables of the daily pressure, temperature, relative humidity, wind
directions and velocities, five-day means, and hourly wind velocities,
temperature, and pressure, The principal features of Tpopular interest
in Death Valley are its excessive heat and dryness. The temperature
rises occasionally in the shade to 1229, rarcly falls at any time in the
five hot months below 70°, and averages 94°, It is not only hot in sum-
mer, but consistently hot, and the heat is increased by occasional hot
blasts from the desert to the south. The air is not stagnant,but in
unusunally active motion. Gales of a few hours’ duration are very com-
mon, and sometimes they produce sand whirls and sand storms. Rains
may full frequently in the mountains and occasionally in the valley;
clouds are by no means lacking, and water can probably always
found in the soil at the depth of a few feet, yet the heat and wind to-
gether keep the surface very dry and the re{,»tive humidity low, Ani.
mal and a5)]9,nt; forms are comparatively fow, and the former are usually
nocturnal to avoid the heat.

Both heat and aridity are increased by the character of the valley.
It is narrow and deep, apparently the bed of an old sea, inclosed b
high and dry mountains. The white and shifting sands become muc
heated under the noonday sun; the rest of the surface is in part salt
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and alkali, in part pebbly wash from the mountains and in part a loose
spongy earth over yvhich it is difficult to move. With the exception of
a few springs, the water is bitter and unwholesome,

" The meteorological features of interest lie for the most part in those
modifications of diurnal changes which are due to the topography.
.The range of temperature is unusually great; the hourly progress of
the winds show earious changes in speed, in direction, and in tempera-
ture. The diurnal change in the barometer is the most characteristic
of the form found in continental valleys. It is of the purest single-
maximum type and has the largest amplitude known. With these
features go those sharp thunderstorms, limited to certain hours of the
day, and daily gales and hot blasts.

1t is also noteworthy that the absolute humidity here is fairly con-
stant and is that belonging to that part of the world. The air in the
valley is part of the general aérial ocean, and this shows no sharp con-
trasts in its moisture contents, except where wind prevails across a
mountain ridge. Here the prevailing winds are up and down the
valley, and its relative aridity is due to its higher temperature.

A few words may be given to the winter climnate, concerning which
there are no recorded observations. The physical conditions of the
valley, however, supported by the statements of those who have pros-
pected there in the winter, and of those who have resided there in con-
nection with borax works, enables us to reach a fair idea of this season.
For five years, beginning in 1883, about 40 men were employed there.
The season began with September and ended in June. By them the
climate was considered healthy. Ducks and other migrating birds,
jack rabbits, and cottontails were reported as abundant, and the
neighboring Pi-Utes extended their migrations into the valley, Snow-
fulls occurred on the mountains, sometimes to the depth of several
feet. Ice forms in, and extreme cold has been reported from, the
neighboring but higher valleys. In fact, the relatively clear sky and
bare soil make this region a favorable spot for the fall of winter tem-
peratures. At Yuma the lowest temperature often reaches 27°, and
once descended to 220.5.

In short, following the year through, and acecepting the guidance
‘of the observations, of the physical conditions, and of the reports of
those who have lived there, it i8 safe to conclude that the winter must
be cool and salubrious, with an inch or two of rain, The early spring
and late autumn must be of moderate temperature, with clear, delight.-
ful air and little rain; the autumn very dry; the summer, with May
and September, as we know, hot and arid. While the diurnal changes

" gre great, the annnal must be very much greater, The winter mean

a%mperature may be between 35° and 40°, and that of the year 58° or

O

Bulletin No. 2: “Notes on a New Method for the Discusgion of Mag-
netic Observations,” by Prof. Frank H. Bigelow. In this bulletin a gen-
eral account of the relations thought to exist between terrestrial and cos-
mical magunetism and certain meteorological phenomena is given. The
plan pursued is to subdivide the resultant deflecting force disturbing
the normal terrestrial magnetic system at any instant into its several
components and then trying to unravel these. The residuals de-
rived from the observations, showing variations about a mean, are
changed to a system of rectangnlar coirdinates, whih are trans.
formed to equivalent polar cobrdinates, which, in turn, are trans-
ferred to a model in an attempt to classify the very complex systems
that give rise to them. The result has been to give the following
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wmgonents: (1) The annual solar, due to the orbital motion of the
earth; (2) the diurnal solar, due to the rotation of the earth on its
axis; (3) the coronal, due to the rotation of the sun on its axis;
(4) the disturbance, probably due to spasmodic actions in the body
of the sun; and (5) the meteorological, probably due to variations
in the terrestrinl atmosphere as a conductor to magnetic-ether waves.
The research has been conducted along three principal lines, and
enough has already been accomplished to make sure the main lines of
the development, givin g at the same time the promise of very interest-
ing conclusions, which 1t is hoped can be definitely announced before
the end of another year. In order to clear the ground for the final
object to be attained by the investigation, namely, the development of
the meteorological term, the other components had to be studied with
some care; and a full treatment of the magnetic needle in the anuual
and diurnal periods was undertaken. The records of thirty stations,
where hourly observations have been conducted for at least a year, have
been fully reduced and transferred to a 10-inch model. These stations
are distributed in latitude (magnetic) from Kingua-Fjord to Hobarton;
and in time from 1840 to 1890, including the British colonial stations,
the international polar stations and the modern permanent observa-
tories. The result is that the radiant field of sunlight is to be regarded
as & magnetic field in which a spherical conducting magnet is rotating
in the known astronomical conditions; that the earth is thus acted upon
by a couple, tending to pull the north magnetic hemisphere toward
and to push the south maguetic hemisphere away from the sun; that
the plane of symmetry passing through the center of the earth, and
thus not affecting its axial rotation, is itself turned westward by about
23° in the northérn hemisphere and by about 8° in the southern from
the meridian of the sun; that the lines of force are absorbed by the
earth, a8 n better conductor of magnetic waves than the surrounding
medium, and indicate by their peculiar curvature that magnetio refrac-
tion is the simple law of the complex resultant formula; that the polar
fields pass into the mid-latitude tields throngh a belt which is to a cer-
tain extent discontinuous, and which is the region occupied generally
b?r auroral manifestations, which must therefore he the result of a com-
bination of magnetic wave vibrations increased sufticiently in frequency
to become just visible as light; that among the many important con-
olusinns in physics to be drawn from these premises is the confirma-
tion of Maxwell’s electro-maguetic theory of light.

The second step was the discussion of the magnetic and mebeorolgg-
ical data. For this purpose the Washington observations of 1889, 1890,
1891 were reduced, and some persistent relations that can not be con-
sidered coincidences were found. Owing to the lack of material for the
United Btates the records of European observatories were taken. The
year 1887 was selected, because this is the only complete year of Inter-
national Weather Maps. Theseweresupplemented by the ¢ Wetterkarte
u, Wetterbericht d. Kgl. Bayer. Meteor. gentmlsta.tion Munchen, 18877
The computations were made for Los Angeles, Toronto, Greenwich,
Paris;'Pola, Prague, Vienna, Pawlowsk, Tiflis, Zi-ka-wei, and Batavia.
What was at first supposed to be a simple meteorological term has been
divided into two parts—(1) a term that can he properly ascribed to the
motion of the sun on its axis, and which gives the individual dates on
which the southern and the northern poles of the solar coronal system
Kass synodically in front of the earth, confirming remarkably theresults

itherto obtained by Prof. Bigelow regarding the location of these
coronal poles; (2) a Proper meteorological term showing absorption of
magnetic wavos during periods of rain,
2
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It may be said, in a preliminary way, that the weather conditions show
a type of fluctuations related to these two terms that gives ground for
hiope that some interesting conclusions may be obtained. It has been
decided to extend the computations into the years adjacent to 1887 to
verify the results. Quite a large amount of material for the discussion
of the “disturbances” has been collected and is already partially re-
duced, but not enough gret to show that additional knowledge is to be
gaine(i. All the large disturbances registered at Washington for 1889,
1890, 1891 are being discussed for the recurrence of the phenomena at
a single station, and the disturbances of January 3, January 28, and
February 13, 1892, as recorded at widely distributed stations, are also
to be treated.

Two cosmical fields in the neighborhood of the earth seem to be
clearly made out——(1) the radiant or electro-magnetic field parallal to
the plane of the ecliptic; (2) the coronal field perpendicular to the same
plane at the earth, consisting of longer and therefore invisible magnetic
waves. When these other waves penetrate the atmosphere and come
in contact with its oxygen and aqueous vapor, they pass through a series
of transformations, by which some of the wave lengths are increased
80 as to give the heat vibrations; some are absorbed and broken up in
the air, and others at the earth itself.

Bulletin No. 3 is a ¢ Report on the Relations of Soil to Climate,” by
Prof, E. W, Hilgard, of the University of California. This treats of
the processes of soil formation—(1) through mechanical agencies,
changes of temperature, freezing water, moving or flowing ice, towing
water; (2) chemical agencies, solution by water alone, carbonic, acid,
the oxygen of the atmosphere, water in combination; and (3) weather-
ing or fallowing. :

%‘ollowing a classification of the soils, Prof. Hilgard gives a synopsis
of the climatic factors that modify soils, such as the influence of rain-
fall, temperature, and sunshine. Conjointly with the study of soils,
that of climatic conditions is of the utmost practical and theoretical
importance. Meteorological stations must be more numerous, and lo.
cated largely with reference to the agricultural problems to be deter-
mined in connection with them. ¢Actual field surveys to define the
agricultural subdivisions,” says Prof, Hilgard, ¢“should be made b
parties covering not only the agricaltural, but also the meteorological,
geological, and botanical aspects of theseveral problems. This will be
but simple and tardy justice to the fundamental industry wpon which
the very existence of nations depends. -

Bulletin No. 4 is ¢ 8ome Physical Properties of Soilsin their Relation
to Moistureand Crop Distribution,” by Prof. Milton Whitney, of the Mary-
land Agricaltural College. This report is based partly on the author’s
original work and partly on a generalization of the work of others in
this line, as reported in the literature of the day. The limits of the
report do not permit of the presentation of even the main facts from
which these generalizations have been drawn, which are well known,
however, throngh the adinirable writings of Johuson and Storer, or of
the views generally held by agricultural chemists as to the cause of the
local distribution of plants.

Bulletins in course of preparation are: ¢ Variation of Barometer,”
gg Dr. F. N. Cole, of Ann Arbor, Mich.; “Fluctuations of Ground

ater,” by Prof. Franklin H. King, of Madison, Wis.; and probably
g:pers on “Average Wind Velocities in the United States,” by Prof.

ank Waldo; and on “Rainfall Laws,” by Prof. Gustavus Hinrichs,
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For exhibition at the World’s Fair, at Chicago, a sct of normal charts
has been prepared, as follows: \

Normal pressure and wind for January, April, Jaly, October, and the year (5).

Normal temperature for January and July (2).

Difference between the maximum and minimum (6).

Normal precipitation for the seusons and the year (5).

Snowfall chart (1).

Grains of moisture per cuhic foot, January and July (2).

Clouds for January and July (2).

Rain and wind, Jannary and July (2). .

Number of dayson which .01 inch precipitation foll, Jannary, July, and the year(3).
A Numbe; of days on which maximum temperature was above 90, June, July, and

ugust (3).

Number of days on which minimum temperature was below 32, December, Janu-
ar Februarf/, and March (41).

i‘ean hounrly temperature departures, Chieago and Yuma (2),

Diurnal range of wind velocity at Chicago (1),

Diurnal range of wind direction at Chicago (1).

Typical weather map.

SEVERE LOCAL STORMS,

Some study has been made of the most destructive storms and a list
of casualities has been prepared by Prof. Hazen., Thess storms have
been grouped as follows: (1) Where the loss did not exceed $3,000; (2)
where the loss was in the neighborhood of $20,000; aund (3) where the
amount was $100,000 or move. Of 1,207 storms cougidered, 71 per cent
are storms that were not especially dangerous to either life or prop-
erty, Only 70 storms, or about & per cont of the total number reported,
were destructive to the amount of $10,000 or more.

DEATHS BY VIOLENT WINDS AND LIGHTNING.

Whenever deaths were reported a circular was sent to the nearest
voluntary observer, or to the postmaster, asking for names, ete.

Wind. Lightning.
Months. —
1890. | 1801.| 1802.| 1800.| 1801.] 1892
JANUATY . ..oeninin e e rianaieanne s P PR | 21 PRI RFPT RRs PR

BT T 2 ! S O P DO CTTT Y PRy

.....................................................
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RECORDS OF THE WEATHER BUREAU.

T can only repeat the statement of last year relative to \1tilizinvg the
records now in the possession of this oftfice. The policy of the Bureau
is to afford an opportunity to everyone interested in climatology to have
the benefit of the enormous accumulation of neteorological records.

e have now the observations for the twenty years during which
the meteorological work was in charge of the Signal Service, and
also those for many years before, when in charge of the Smithsonian
Institution. I propose to utilize these data by special studies by the
proper officers of the Bureau. Several studies of this sort are now
under way and others arebeing organized. But I believe that we should
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ursue no exclusive policy in the treatment of our records. They should
thrown open to all students of meteorology who are competent to
use them, subject only to such restrictions as will preserve them from
injury. i recommend that meteorologists be invited to make use of
them in the Bureau. Space can be found for a limited numnber of such
students and the necessary guidance and oversight given them,
A brief statement of the records embraced iu the lles of the Weather
Bureau follows:

(1) The records of Weather Buareau stations which have been in operation since
November, 1870, Of such stations, 373 have been in operstion at one tite or another.
Main dependence is of course placed upon these observations.

(2) The records of the Medical Department of the Army from 1860 to dute, and the
reports of voluntary coiiperating observers from December, 1873, to date.

8i?a) As a special deposit, the records collected by the Smithsonian Institution from
1847 to 1873, This collection embraces original registers or monthly values of tem-
gerntum and precipitation secured through the coiperation of the United States Lake

urvey, under the Engincer Corps, U. 8. Army; the U. 8. Coast Survey, nnder the
Treasury Department; the compilations of Dr. 1. B, Hongh from observations mado
under the direction of the regents of the University of the State of New York; the
records made in Pennsylvania nnder the direction of the Franklin Institute of Phil-
adelphia, the transactions of various socicties, and periodical publications.

(4) Abstracts of monthly registers forwarded by directors of State weathorservices
and weteorological societies.

(h) Abstracts of reports made by the Central and S8outhern Pacific Railway agents,

(6) Records of observations at stations of the Canadian meteorological service,
furnished through the courtesy of the director.

(7) Copies of many private series of observations, the originals remaining in the
custody of the owuers.

Theduties of the Records Division of the Bureau have been so fully de-
seribed in previous reports that no extended comment is needed here,
Meteorological forms and reports as shown in the following table have
been received from all classes of observers in the United States. The
gain over 1891 is 6,978,

Iz)‘:,“;’.’ Description. Recetvod.
1001 | Original monthly record of observations ... .....coeeeniiiiiiniiiiiiiiinnn., 1,752
1002 | Annual meteorological snmmary ......... .. 150
1003 | Annual meteorological surnmary abridged. . .. “0)
1004 | Monthly meteorological record of third-order atationa.............. 14
1004 | Menthly meteorological record of speclal rainfall stations .... ... T80
1005 | Monthly metcorological record of eotton region stations............ 856
1005 | Monthly meteorological record of sagar and rice stations......... 21
1008 | Monthly meteorological record of river stations. ................. 2,076
1008 | Monthly metoorological record of voluntary observers............ 12, 401
1000 | Monthly meteorologieal record of voluntary observera abridged. . r dva
1011 | Monthly meteorological sunnuary (State weather services) ... ................... 103
1012 | Monthly meteorological summary of voluntary observers’ records (tomporaturo

aud prect nm‘ion‘{ .......................... ene ey 375
1014 | Abstract of daily journal 1,776
1018 | Anemometer record sheet. ... cees .. 33, 660
1016 | Self.recording rAin-gange record. . ..ot iiiio i iee e 144
1016 | Anemometer and anemoncope record Mheets. ... ... ...o.iiiiiiiiiiiiieienaa 1,020
1017 { A reter, pe, and rainfall record sheets. . ...l 19, 260
1021 | Prevailing hourly winddirection ............ Bt et e, M0
1022 | Bourly wind movement............ e 1,708
3026 | Hourly barograph record ........oooiomimiiiiiiiiiits e 648
1026 | Hourly thermograph record ..... . 009
1026 | Hourly hygrometerrecord .......... T 10
1020 | Annnal report of stations (observer 151
1041 | Monthly record of wind siguals. ... 600
1042 | Monthly record of cold-wave signals. ....... . 1,116
1083 | Monthly record of wind signals, special display..... . 642
1065 | Reeorda of observations of Piche evaporometer..... .. e teeena. 18
1061 | Cipher report (telegraphio) of observations .............oooiiiiiiiiiiiiiiiinnan., 100, 580
J005 | Bocor@ 0f PAAIRLION . .« oo eeeeereeer e e e tat e ieaeeesmtneearvennieasnenernanssnns 24
1085 | Recordof sunabiDe. ....o.vnnummtne it i it isae ey 242
1066 | Monthly verification of weather and temporaturo forecasts. .............cooe. .. 334
‘Trace sheets, barograph....... [N A, 2, 808
Trace sheets, liygrometer
Trace wheets, thermograph
Total ......... P .
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In addition to the foregoing numerous special reports of severe local
s&ormls, thunderstorms, tornadoes, ete., have been received and acknowl-
edged.

The promptness and efficiency of regular and special observers in
forwarding the reports required of them is especially commendable.
It is almost incredible that out of nearly 200,000 reports there should
be but 113 delinquent cases, and yet such is the fact. The loss in
transit through the mails was limited to but one record of value
(original thermograph trace).

FOREIGN METEOROLOGICAL REPORTSH.

On July 1, 1891, reports of simultaneous meteorological observations
were received from Canada, Denmark, France, Germany, Italy, Nether-
- lands, Spain, and Turkey, through the courtesy of meteorological serv-
ices and individual observers in those countries. The following circular
letter was sent to each of the meteorological services and codperating
observers on November 1, 1891:

U. 8. DEPARTMENT OF AGRICULTURE, WRATHER BURRAU,
Washington, D, C., November 1, 1891,

Owing to the inability of this Bureaun to bear the labor and exrense incidental to
a proper continuation of the International Meteorologionl publications issned by
the United States Wenther Service since 1875, the Chief of the Bureau devms it
advisable to formally discontinue this work, on the part of the United States, after
December 31, 1891,

The series of simunltaneous meteorological observations, upon which these publi-
cations were based, was innugurated as a result of the Vienna Meteorologi Con-
ference of Beptember, 1873. In accordance with the promises of the Chief Signal
Officer these observations were arranged, rednced, and published at the expense of
the United States, and the publications were distributed to colperating observers
throughont the world.

Continued reductions in the funds auvailable for carrying on the work, however,
led the Chief Siﬁnul Officer to issue a civeular letter, dated August 1, 1887, in which
he announced that after December, 1887, this work would be discontinued by the
United States. This letter resulted in a discontinuance of the simultaneonus o
vations by ma.n{ of the more important foreign services, In a subsequent circular
the Chief 8ignal Officer stated that he would publish a monthly sammary of ocbser-
vations furnished by coiiperating obsorvers who desired to continuo the work, This
monthly summary, which contains less than 200 foreign reports from observers
irregnlarly distributed over the Northern Hemisphere, was published from January,
188&5;, to June, 1889,

In finally discontinuing the international work on the part of the United State
- the Chief of the Wenther Bureau desires to thank the chiefs of weather services an

the voluntary observers for the cordial uui'?}emtiou which has so largely contributed

to the success of this work in the pust. He also desires to state that it is the inten.
tion of this Bureau to publish a summary, with charts, of the general meteorologionl
conditions over the N’orthem Hemisphere, based upon internationsl simultaneous
observations for ten years, copies of which publication will be furuished to each
observer who has colperated in the work of international observation.

I have the honor to be, very respectfully, your obedient servant,

Manx W. HARRINGTON,
Chief of Weather Bureaw.

There still remain, however, a few countriesand individual observers
who countinue to forward reports of observations to this Bureau.

The number of reports received from points outside of the United
States during the year was 3,014,

Acknowledgment is due and is hereby made to all foreign meteoro-
logical services and individual observers for the care and attention
given to the preparation of their respective reports, and for their gen-
erous codperation without which the prosecution of the international
work of the Bureau would have been impossible, :
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EXAMINATION OF RECORDS.

The following table shows the number of forms and record sheets
examined during the year:

Serial Error
Number
l?el:":;lf Designation. exam- le;:’g':’
form. fned. | poved.
1001 | Original monthly record of observations. ..ol 1,752)
1035 | Ancmometer record sheet (daily) .. ooonnoe il 43, 660
1016 | A ter and pe record sheet (dafly) ...l 1,020 1,708
1017 | A ter, pe, und rainfall record sheet (daily)................. 19, 260
1022 | Honrly wind movement (monthly) .. .. 1,798
1002 | Annual meteorological summary.. 150 2 150
1003 | Aunnual meteorological summnry. ..ol 160
1004 | Monthly meteorological record ot third-order and 194 104

1026 | Hourly readings (monthly).............. . ... ..., e 4 1,558 968
1061 | Cipher report (telegraphic) of observations ... 108, 680 1,252
1065 | Sanshine record (monthly) ..o i 242 200

J T OO URT 108,304 | 4,508

The examination to which the more important forms are subjected
congists of an inspection of the report to see that there is agreement
among the various entries, that no improbable entries have been made,
that the reductions have been correctly made, and, finally, as to the
numerical correctness of the monthly sams, averages, ete, Such an
examination of the various statistical reports of observers operates not
only as a check upon those who may be carelessly inclined, but also as
a means of determining the relative accuracy and fitness for advance-
ment of the better class of observers. '

Nearly 20,000 more forms and record sheets were examined during
the past year than in the preceding year. To accomplish this result it
became necessary to shorten the time spent on the less important forms
and to adopt shorter methods in others, The greater portion of the
time devoted to the examination of meteorological reports is spent upon
the original record of observations and other forims containing meteoro-
logical and climatological data used in the preparation of the Monthly
‘Weather Review and other statistical reports,

The increase of the number of stations of the first order has been felt
in the work of this division, bothin the matter of instructing observers
a8 to the preparation of reports from self-registering instruments, and
in the greater number of forms to be examined. Purely instrumental
records are sent to the official in charge of the instrument room for the
correction of any noticeable mechanical defects in the working of the
instruments, This plan keeps the official in charge of the instrument
room fully informed as to the working of each of the self-registering
instruments in the service.

REQUESTS FOR METEOROLOGICAL DATA.

Applications for climatological statistics have been as numerous as
in former years and as varied in character. The liberal policy of the
Bureau in regard to furnishing climatologieal information as outlined
in previous reports has been followed during the year. All reasonable
applications have been met and satisfied without expense to the appli-
cants or detriment to the current work of the division. Asillustrating
the general use of climatological statistics, the following table showing
the number of applications received from each State or Territory has
been prepared. The District of Columbia includes, of course, the Exec-
utive Departments and both Houses of Congress,
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Nuwmber of applications for climatological statistics received from cach Stale and Territory,

State. No. State. No. State. No,

Alabama Lonisiana....cecovennenns 15 ] Oh0cveeievninsronnnnnanss 4
Arizona...... 0 Majne ...... . 2 || Oklahomw, .. 4
Arkansaa 2 [} Maryland..... <o) 141t OQregon ..... 3
California 13 || Massachusetts .«.] 12 Peunsylvani 30
Colorado .-s] 3] Michigan..... .1 22} Rhode Island .. 3
Connecticut,.............. 5 || Minnesota.. ...] 10 ]| South Carolina 1
laware................. 0 Mlumiippi . 3 i South Dakota.. 1
District of Columbia ..... 87 || Missouri.... 14 || Tennesseo ..... 4
lovtde........coonveenn. 4 |} Montana.... s 0 1l Texas....... 6
Georgia ... ..cooianl.... 9 || Nebraska. .coonuiinnunaen. 41 Vieginda.......... 12
daho ...oiiieieee Ol Nevada . .ovuenvinnonnnann. 0!l Vermont.......... 1
Indian Territory 0 J| New Hampahire .... 2 Utah c......... 0
Indfana . 4 | New Jeraey...... 10 || Wisconsin ..... ... 2
Thinols. . 28 || New Mexico..... 1 )| Wost Virgintg.....uoneen. 5
Tows ... ceeof B New York ....... o 113 || Foreign......coovieurenee. 15
Kausan.......... e 5 il North Carolind .....c...oe. 8 T
Kentueky .oooevrarenannn. 13 || North Dakota...........n. 2 Total ccveveroniecnnne 502

Special reports for the use of the various scientific divisions of the
Departinent were made as follows: For the Division of Ornithology and
Mammalogy, a report on the temperature of a number of places in the
United States as illustrating the effect of climate on vital phenomena;
for the Pomological Division, a series of frost charts showing the aver-
age date of last killiug frost in the United States, and also the dates
of last killing frost in 1889, 1890, and 1891; and for the Division of
Vegetable Pathology, a report of the temperature and rainfull of cer-
tain years in the peach-growing districts of Delaware and Maryland.
Computations, the extent of which ean not be stated numerically, have
also been made for the officinls of the Bureau and for specinl agents
and other juvestigators,

Copies of the compilations of precipitation and temperature data for
Arkansas and New Jersey have been made for use of the Weather
Bureau officials of those States. Much of the accunmulated data of
temperature und precipitation in the files of the division is of great
value to the Weather Bureau officinls in the several States and Terri-
tories and it is recommended that, as soon as other duties will permit,
copies be made and sent to the States and Territories having most
need of them. Sowme attention has been given to the preparation of the
manuscript for an annual volume of meteorological observations to be

“printed in accordance with a plan approved by the Chief of the Bureau.

Work has alse beeu done on normal values for use in preparation of

charts for exhibition at the World’s Columbian Exposition,

THE RECORDS VAULT.

The fireproof vault, in which are stored the original records of ob-
servation and other valuable reports, was fitted up with inside shelv.
ing during the year. No provisions for properly lighting or ventilatin
the vault have been made. The lack of ventilation is sorely felt, an
has retarded a final classification and arrangement of the contents of
the vault, but it is hoped that some action may be taken during the com-
ing year to better the present conditions.

No records were bound during the year by reason of a lack of funds.

WORK OF THE REVIEW ROOM.

In the preparation of the Monthly Weather Review from June, 1891,
to May, 1892, reports from 2,831 regular and voluntary observers have
been used. Of -these, 160 were regular stations of the Weather
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Burean; 1,719 were voluntary and Btate weather service stations; 98
U. 8, Army post surgeons; 422 marine reports, through the Hydro-
ﬁ{mic Office; 32 Canadian reports; and 200 from the Central Pacific
ilway Company. Marine reports, averaging about 756 per month,
have also been received from the New York Herald. In addition to
the regular contents of the Review, the following articles have ap-
peared: Mean temperature at Nashville for thirty years; Excessive
precipitation at Taunton, Mass., 1843 to 1890; ‘Fluctuations of tem.
perature and pressure at base and summit of Mount Washington ; S8ome
experiments in atmospheric electricity; Chinook winds; Mineral mat-
ter deposited with snow; Cloud work at Blue Hill Observatory; Ob-
servations of wind direction in West India cyclones; Precipitation at
‘Washington and New York; Thunderstorms of May 3 in New York.

THE LIBRARY.

The work of the librarian has been of two kinds—(1) the collection
and arrangement of the books and magazines proper in a meteorolog-
ical library; (2) the preparation of a general catalogue. Some 13,000
books and 1,600 pamplilets are now in the library. Special efforts have
been made to enrich the library in climatological literature. In con-
Jjunction with the Records Division, the Library began the preparation
of an index of the foreign meteorological observations on file at this
office. In January it had to be discontinued owing to lack of clerical
force. Thus far the index is complete for Australia, China, Japan,
Iundia, and the East Indies.

The Library is open to all persons interested in meteorology, and it is
gratifying to state that of many books loaned not a single volume has
been lost or damaged.

About 1,000 titles have been added to the general catalogue of mete-
orology. It is of great importance to working meteorologists that this
bibliography be put in print.

THE STUDY OF METEOROLOGY.

Prof. Abbe has been engaged in condensing and codifying the resulta
of the International Meteorological Congress at Munich. Although
# special committee was appointed by the conference to do this, it
is thonght that Prof. Abbe’s paper may be of interest. In October,
1891, the manuscript of his extensive report on ¢ Climate and Crops”
was returned to him for condensation and certain changes before
submittal for publication. This work has occupied much of his time,
and it has been necessary for him to test experimentally certain con-
clusions which he had drawn from his study. He has also had to
review the literature of the subject. Much of his time has also been
occupied in answering correspondence on topics more or less intimately
related to the work of the Bureau. :
- It will not be out of place, perhaps, to refer here to the loss which
the science of meteorology sustained in the death of Prof. William
Ferrel on September 18, 1891, He began his official connection with
the Signal Service on August 1, 1882, and remained a faithful, able
officer until September, 1886, when, having reached the age of %0, he
carried out a resolution formed earlier in life of retiring from active life
and resigned his professorship. His various papers contributed while
thus connected with the Weather Service of the United States are: :

“ Recent Mathematical Papers Concerning the Motious of the Atmos-
phere,” Part 1—¢The Motions of Fluids and Solids on the Earth's
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Surface,” with notes by Dr, F. Waldo. ¢ Popular Essays on the Move-
ment of the Atmosphere” ¢ Temperature of the Atmosphere and
Earth’s Surface.” ¢ Recent Advances in Meteorology.” ¢ Vapor Ten-
sion, Dew-Point, and Relative Humidity Tables,” ‘Reduction of Ba-
rometric Pressure to Sew Level and to Standard Gravity.”

A fall list of Prof. Ferrel’s papers is published in the American Me-
teorological Journal, October, 1801, Some valuable papers commemo-
rative of Prof. Ferrel were read at a meeting of the New England Me-
teorological Bociety in October, 1891,

TELEGRAPH ROOM.,

During the year 1,277,600 words of cipher reports and 100,000 mes-
sages have been handled by the operators of the Bureau at Washington.
The bills of the various telegraph companies for service are audited here,
and during the year 402 bills have been certified to the Accounts Division
for settlement. Six hundred and twenvtiy-six miles of seacoast telegraph
lines were operated by the Burean., There are 8 sections in all, 3 on
the Pacific coast, with 163 miles of line, and 5 on the Atlantic coast,
with 463 miles, Sixty-five miles of submarine cables are included in
these figures, The receipts from commercial messages on these lines
were #5,166.07, which amount has been covered into the Treasury as
reguired by law.

he Tatoosh Island line and cable were put in good working order
in August, but during December were seriously damaged by a storm
of unusual severity. Permanent repairs were not completed until Jan-
uary 20, The line is of great value, both for reportin%vessels entering
the Strait of Juan de Fuca and for weather reports, but owing to the
rough and heavily timbered country it is subject to frequent interrup-
tions. A wagon road is now under construction from Port Angeles to
Cape Flattery, and steps have been taken to follow this road. The
Fort Canby section also suffered in the storms of December, and par-
ticularly on December 7, whén the wind averaged 75 miles per hour for
fitteen hours and reached & maximum veloeity of 98 miles. Temporary
repairs were made without delay, followed by further repairs in the
spring, The section is now reported to be in good condition. The line
between 8an Francisco and Point Reyes Light, California, was damaged
in December, in the heavy timber, near Tocaloma, and arrangements
had to be made at once to have the weather and vessel reports from
Point Reyes relayed by the Western Union office at Tocaloma, with
8 view to the ultimate abandonment of the Government line, This
move, however, was strenuously opa)osed by the commercial bodies of
San Francisco and others intereste , and it was finally decided to im-
prove the line, This was aeccomplished by July, 1892, and direct tele-
graphic service with Point Reyes Light resumed, to the great satisfac-
tion of many interested therein. Severalinstances have occurred where
the line has been of great value in reporting vessels and in sammoning
assistance.

The Nantucket section has been improved by the erection of 100 addi-
tional wooden poles on Naushon Island, Thisline has been instrumental
in saving several vessels, notably the bark Westera Belle, in March, 1892,
which with cargo was valued at.$286,000, The Block Tsland section is
in excellent condition and has suffered only a few ordinary interraptions,
The cable between Block Island and the mainland (11 miles)hasremained
unbroken. ‘ ~

The Hatteras section was greatly improved and strengthened by 840
new poles and 70 miles of new wire between Currituck Inletand Life Sav-
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ing Station No. 11. Turther improvement will be necessary in another
yearnear thesouthern terminusof theline, wheresome1,300new polesand
4milesof new wireareneeded. Communication wasinterrupted,inall, 44
days, a shorter period than during any preceding year; and, considering
the exposed position of the line, fairly satisfactory. ﬁ‘he cable between
Cape Henry and Cape Charles, broken during the previous year, has
been repaired. There has been no other cable trouble on this section.
The reports of vessels from Cape Henry have been of great value to
shipping interestg, and have been promptly and accurately made. Sev-
eral instances occurred during the year where the line was of great help
in summoning assistance, The Wilmington section has required no
general repairs and has been efficiently maintained at but slight expense.
The Jupiter section received a thorough overhauling. Since the exten-
gion of the International Telegraph Company’s lines to Jupiter, con-
necting the cable to Nassau, the Government line, so far as the trans-
mission ot vessel and weather reports is concerned, can be abandoned,
but in view of the very great benefits conferred to the plantations along
the Indian River, and which are not reached by the commercial lines as
yet, the line has been maintained.

THUNDERSTORMS.

Some special observations were made in New England, New York,
Peunsylvania, New Jersey, Ohio, Michigan, Indiana, Illinois, Wisconsin,
and Missouri.

The intention was to make a practical study of thunderstorms, to see
if it i possible to successfuily forecast them. KEach observer authorized
to make forecasts of these storms received warnings from stations to
the west by telegraph whenever storms occurred,  The result was not
all that might have been anticipated. The telegraphic service did not
sufficiently cover the ground, and thunderstorms frequently arrived at
stations before warnings were received from the west. These storms
appear to be of two types: a, those traveling with a low area, with about
the same velocity, and occurring in a narrow. elongated belt along the
southeast quadrant; and, b, those accompanying heated terms, in which
case these storms occeur over a wide stretch of country. To make a fair
test of the methods of telephoning and telegraphing warnings, the lines
of the Michigan Bell Telephone Company were leased during the months
of June, July, and August. The State was divided inte nine sections,
and the stations reported directly to the section center. These in turn
reported to Detroit the direction of movement and the intensity of the
storm. This plan worked very well, Telegraphic warnings fromn the
west, however, were generally soretarded in transmission (it sometimes
requiring from one to three hours to get a warning from one station to
another) that the warnings were not of much practical nse. Of 22 thun-
derstormsoccurring in June in Michigan, 18 were forecasted from 8 to 24
hours in advance, two partially forecasted, and two complete failures.

Briefly, it appears from all this work that thunderstorms can be fore-
casted with some degree of success from the 8 a. m. and 8 p. m. weather
maps; that these storms have a general progressive easterly motion;
that they occur in the southeast quadrant of “lows,” and have approxi-
mately the same velocity; that during heated terms attention is to be
directed to the isothermal lines rather than to the position of the low;
and that by the agency of the telephone, warnings can be successfully
given,
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STATE WEATHER SERVICE.

State weather service work, the general features of which have been
fully outlined in previous reports, has been carried on to a much greater
extent than heretofore, and the results accomplished prove the useful-
ness and importance of this branch of the Bureau. The entire
territory of the United States, with the exception of Alaska, is now
covered by local weather services, the last organized being that for
Idaho, During the year Iowa, Marylaud, New Jersey, and Ohio have,
by legislative enactinents, provided for the maintenance of their respec-
tive State services, and it is probable that their action will be followed
in the present year by the legislatures of other States. The work in
New England was until March 22, 1892, conducted under the direction
of the New England Meteorological Society, with a central station at
Cambridge, but on the date named the station was transferred to Bos-
ton and the name changed to the New England Weather Service. In
Kansas, the director, owing to press of other duties, felt compelled to
withdraw in April, 1892, much to the regret of the Chief of the Bureau.
The Kentucky service, until August, 1891, was operated under the
auspices of the Polytechnic Society of Louisville, when it was placed
under the direction of the observer at Louisville. Until August, 1891,
the Dakota Weather Service covered both North and South Dakota,
when separate services were formed. In California, in addition to the
usual work of the service, weekly weather erop bulletins have been
issued from Red Bluft, Fresno, and Los Angeles. The regular monthly
reports now contain impotrtant tables, rendering it possible to obtain
the special features of the climate of every soction of the country.
Thus farmers, immigrants, physicians, invalids, and all others have a
means of securing detailed information.

THE WEATHER OROP BULLETIN.

This forms a most important feature of State weather service work.
Besides the National Bulletin, all the States and Territories, except
Nevada and Idaho, issue local bulletins during the season of plauting,
cultivation, and harvesting of erops. Such has been the demand for
the National Bulletin that the edition has been more than doubled,
and yet the demand inereases, The text of the bulletin is telegraphed
by the press associations, and is reproduced either in whole or in part
in many papers,

THB DISTRIBUTION OF FORECASTS, FROST, AND COLD-WAVE
WARNINGS,

This branch of the work of the division has greatly increased during
the past year, but has been hawmpered by inadequate appropriations
for telegraphic purposes. The increase in the number of stations sup-
plied by telegraph at Government expense with the daily forecasts, as
compared with the number supplied on June 30, 1801, is over 200 per
cent, and on the Ist of July, 1892, our lists show a total nmmnber of 1,888
receiving a daily telegram at the expense of the Weather Bureau,

A large number of applications could not be favorably considered,
as the allotment of the telegraph approprintion would not admit of any
inerease over the number already supplied. One hundred and thirty-
six stations have been established under the auspices of the National
Grange of the Patrous of Husbandry, many of which were supplied with
tlags by the Weather Burenu, while others disseminated the forecasta
and warnings by means of steam whistles,
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There appears to be no abatement in the interest manifested by all
classes and conditions in the forecasts and warnings, and hearty cotp-
eration is met with by this office in its endeavors to place the informa-
tion in the hands of all who would be benefited.

The railroad telegraph and train service, as gratuitous means of
distribution, are largely utilized, and nearly 3,000 places receive the
forecasta daily in this mnanner, and over one thousand points are sup-
plied by mail or a free telegraph or telephone service, '

The following tabulated statement shows the number of places sup.
plied with forecasts and warnings by paid service and without expense,
and is arranged with a view to comparison of the work of distribution
in each State and Territory:

Distribution of forecasts, cold-wave, and frost warnings.

By telegraph or telephone at | Without expense to the United States,
Government expense, - by~ :
S—— Y

Cold- . Tele- ‘
Forecnsts Frost Railroad | Railroad
v and wa‘::i‘;?ga warnings| Mail. oﬁ"fgz_ tele}-l train
arnings. phono. graph, | service.

States and Territories.

only.

California i, : A e LT
Col : DI

Delaware
District
Florida

Oregon ........
Pennsylvania .
Rhbode Island. .
Nouth Carelina ..
,i‘lonth Dakotn ........oooeeell 61 Liiiiiaill 1| B lieeciiaa e iaies s eferaaennen

‘Washington.................. I PP
West Virgiuin M
‘Wisconsin .. .. [ I PO
A4 2.0 N

Total.....ccooe....a .o 1,888 100 402 430 613 1,204 1,463

Grand total, 6,308,
* Raiu warpings.
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INSTRUMENT ROOM,

The maintenance of a high standard in the instrumental outfit of the
various stations of this Bureau is contided to this division. The char-
acter of instrument best adapted to the particular necessities of the
service demanded, the accuracy of the instruments themselves, and the
questions of exposure and proper care are all matters that call for a
high degree of training and ability. Active efforts have been made to
improve the former types of apparatus, to devise and develop new
ones, and to adopt improvements when convinced of their value. The
personnel of the division is well adapted for such work, Among other
innovations may be noticed the adoption of ink in recording instru.
meunts. '

On the 30th of June, 1802, 63 first-order stations were in operation,
and at each of these, in addition to eye observations, records for each
24-hour period were obtained of pressure, temperature, wind direction
and velocity, At 21 stations a photographic record of sunshine and an
automatic record of rainfall wereobtained. Inaddition to these continu-
ous records there were in operation, at other selected stations, 22 ther.
mographs, 6 barographs, 1 hygrometer, 1 recording rain-gauge, and 1
sunshine recorder, The demand for automatic instruments becomes
greater and greater as they become better known, and it is the inten.
tion of this Burean to supply each large city therewith, even when near
other large cities, in order to meet the frequent and important calls by
courts for official records at particular hours., It has not been found
practicable as yet in part because of the considerable cost of apparatus
to equip all the stations with desirable instruments, The distinction
made by this Bureau of first-order and second-order stations is, it will
readily be understood, one that has not reference to the size or impor-
tance of the city in which the station is locunted, so much as to the
meteorological importance of records,

It is hardly necessary to allude to the system of checking by eye-
readings the records of all self-recording instruments. The necessary
corrections are, of course, made in all tabular data based thereupon.

'SOIL THERMOMETER.

. Btudents of wsoil physics have long felt the need of improved instru-
ments for the measurement of soil temperatures. The ordinary ther-
mometers, with stems long enough to bring the top of the column of
mercury above the ground while the bulb is buried at depths of from
a few inches to several feet, are subject to very large and uncertain
errors, due to the fact that the stem may be at a different temperature
from that of the bulb. The error increases as the stem is lengthened,
while the actual changes of soil temperature becomes less and less a8 we
descend. Furthermore, since the long portion of the stem between the
bulb and the graduations may have a different sized bore, often larger
than the graduated portion, it is difticult to determine the correction to
be applied to reduce the reading to a true temperature on the assumption
that the entire instrument is at the same temperature.

In a mercurial thermometer of the ordinary construction, suitable
for getting temperatures 12 inchies below the surface, the error referred
to may be 0.13° F when the.stem iy only 10° different from the bulb.
If the internal diameter of the ungraduated portion of the stem is only
a small amount larger than that of the graduated portions the error i
much greater, being in proportion to the squares of the diameters,
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Still greater errors arise if the maker is not careful to avoid the
formation of accidental enlargements of the bore of the tubes at points
of union, which enlargements act as small secondary bulbs, with tem-
perature that may be widely different from that of the true bulb. For
the best results the ungraduated portion of the stem above the bulb
should be made of much finer bore than the graduated portion. This
construction is not feasible in the ordinary inercurial thermometer, as
the graduated portion wmust be very fine unless very large bulbs
are used. A soil thermometer which will register the maximum and
minimuimn temperatures also possesses several ad vantages, and an effort
was made during the past year to construct a desirable form of ther-
mometer for the use of Prof. Whitney in his studies of soil physics, A
special form of the old Six maximum and minimum thermomecter, with
the stem prolonged to carry the bulb to the desired depth, had already
been tried by Prof, Whitney, but in his instrument the exposed colunn
was exceptionally long and led to a very large error, which was still
greater owing tothe high coefticient of expansion of the alcohol with
which the bulb and stem were filled. It ix apparent from these remarks
that ordinary instruments are subject to large error, In the instru-
ment constructed, in addition to the small coustriction and spherical
portion at the bottom, the bulb is fused to the stem in snch a manner
that a slender prolongation of the latter extends quite through and
well into the spherical bottom portion. The top portion of the ther-
mometer stem differs in no essential respect from the stem of the ordi-
nary thermometer. The bulb is almost wholly filled with aleohol, which
acts as the principal thermometric fluid, and presents the advantage
of its high coefficient of expansion. The remainder of the bulb and
the stem of the thermometer, up to a point convenient for graduation,
is filled with mercury. The mercury is retained about the point just
above the small sphere, and prevents the entrance of aleohol into the
stem when the thermometer is horizontal. In order to register the
maximum and minimum temperatares, a short column of alcolol is
placed in the upper portion of the stem above the mercury, and within
this are arranged two small steel indices, so constructed that they
will not slide in the tube of their own weight, but are easily pushed
upward by the mercury column, or pulled downward by the top me-
niscus of the alcoliol column. The indices are set by the aid of a smnall
magnet, the one being drawn down upon the top of the mercurial col-
umn and the other raised up against the meniscus of the aleohol,
The rise of the mercury carries its index upward, leaving it to register
the highest point reached, while the alcohol meniscus withdraws the
other index and leaves it at a point representing the minimum temper-
ature. It only remains to add that the graduations are fixed in the
usual way, having reference only to the positions of the summit of the
mercurial columm., Beyond the highest point supposed to be reached by
the mercury, say about 120 degrees, the graduations are extended in
an arbitrary manner. The scale numbers represent temperatures by
mercurial column, and are continued in regular sequence beyond the
120° point. On this plan the readings for minimum temperatures are
on a purely arbitrary scale, and are converted into true degrees of
temperature by use of a table prepared for each thermometer, which
table embodies as well all the corrections for instrumental error, The
use of mercury in the stem of the thermometer not ouly admits of the
use of the index for registering the maximum temperature, but pos-
sesses the additional advantage of reducing the error due to uncertain
temperature of the stem to about one-sixth what it would be if aleohol
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were used. Moreover, if necessary, as in the case with thermometers
for greater depths than that figured, the ungraduated portions of the
stem can be made of very much finer bore than the graduated portion,
the effect of which is to diminish the objectionable error to a compara-
tively unimportant quantity.

SUBURBAN FIRST-ORDER STATIONS.

A matter of considerable popular interest investigated during the
ear was the proposed establishment of a number of suburban meteoro-
ogical stations around large cities with a view to getting at truer
records. It appears, however, that, with the shelters now in use and
considering the varions corrections applied, the readings are sub-
stantially the same. The question was submi{ted to observers at a
number of selected stations, and lengthy and valuable reports made
thereon. It has long been established in meteorology that the average
temperatures observed in large cities are higher than those observed
. in the conntry near by, The diurnal and annual maximum and minimam
temperatures show a larger range in the country than in the city, If
data especially applicable to agiicnlture and forestry are desired, nat-
urally the observing stations should be located in woods and fields.
But, on the other hand, if we are to study rainfull and temperature in
their relation to the welfare of cities, the reverse holds. Furthermore,
the most important service performed at present by this Bureau is the
prediction of coming changes of weather. While, therefore, we are ex.
tremely desirous ot obtaining data bearing directly upon agricultural
matters, it has not been practicable as yet to curtail, in anyway
the work of the present stations. As for the work to be accomplished
at agricultural institutions and experiment stations, Bulletin No, 10, is-
sued by the Office of Experiment Stations in March, 1892, treats at some
length. The paper ig of service in indicating the scope and methods
best adapted for successfully investigating the relations of climate to
agriculture. Buch problems, for example, are the distribution of tem-
peratures within such heights in the air aud depths in the soil as are
occupied by animal and plant life; the changes of temperature with
the hour of the day, with the season, with the weather, and with the to-
pography; the problems of air drainage; the occurrence of frosts and
protection from them; the distribution of moisture; the problems of
condensation and evaporation of water in the air; the solar and ter-
restial radiations and the disposition of them; the action of the meteoro-
Jogical elements on organic life and the reactions of life on them; the
actions and reactions of weather, climate, and soil; the precipitation
of the moisture of the air and the final disposition of it. Special ob-
servations very much desired are the amount of sunshine, the temper-
ature- of the soil, the evaporating power of the atmosphere, the
chemical effects of sunshine, and other matters of particular value in
studying the relation of climate to crops.

GENERAL REMARKS,

The successful prosecution of the work of this Bureau requires not
only the systematic arrangement of its climatological data, but the
thoroughdiscussion of this material, The discussionis being performed
under the supervision of Lieut. B, M, Purasell, and is provided for by a
spectal appropriation. The particular topic at present under investiga-
tion is the rainfall of the eutire country. We hope thut some of the
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more prominent results will soon be in such condition that practical
use may be made of them. '

Another matter of great importance in the work of this Bureau is
the determination of the best methods for distributing widely and in-
telligently the forecasts. This matter has received specinl attention
during the past year, and we feel that the facts in the case warrant the
statement that our success has been limited only by the appropriation.
This is an expenditure where the money is directly used to benefit the
people. Noue of this goes in any way for the support of the Bureau
or its employés, but is returned directly in giving warning of impend-
ing changes,

A third subject is that of improvement in the character of the
forecasts themwsclves. This, of course, necessitates the most careful
study of general meteorology itself and the application of our knowl-
edge to the special problems of forecasting., This is largely a matter
calling for special scientific research, and of the scientific force of the
Bureaun one member is now devoting his entire time to the funda-
mental physical laws underlying metcorology and another to the rela-
tions between meteorology and general terrestrial phenomena, We
must also have now in meteorology observations of the conditions pre-
vailing in the upper air strata. The policy of the Bureaun has looked,
therefore, to the reéstablishment of the high-level stations, and the sta-
tion at Pikes Peak has been reopened. And yet all the requircments
of modern meteorology can not be fully met by mountain stations. We
require a certain number of observations made in free air, and for this
purpose balloons seem to be the only means at present available. Ad-
vantage has been taken of one or two balloon ascensions to make obser-
vations of the humidity aud temperature, but nothiug calling for
marked comment has yetbcen obtained from these observations. ith
a proper outfit, which need not necessarily be very expensive, doubtless
nouch could be ascertained. :

_In conclusion, therefore I feel called upon, to recommend that for the
coming year the climatological work be continued under a special ap-
propriation, and that the attention of Congress be called to the pressing
need of our being enabled to distribute in adequate and speedy man-
ner our forecasts to agricultural communities not now easi})y reached;
and, finally, that an effort be made to extend our knowledge of atmos-
pheric econditions by observations made at high elevations in the air,
either by bulloons or otherwise.

WEBATHHR CONDITIONS OF THEH CROP OF 1892,
('repared by H. H. C. Dunwooby, Major, Signal Corps.)

As has been stated iu previous reports, the Weather Crop Bulletin
forms a most important feature of State weather service work, Be-
sides the National Weather Crop Bulletin all States and Territories,
except Idaho and Nevada, issue local bulleting during the season of
glanting, cultivation, and harvesting of crops. The character of these

ulletins has been much improved, more attention having been given
summariziug and discussing the reports and treating the general cro
and weather conditions in editorial form. The circulation of these bul-
letins, both State and natioual, has vastly increased during the year,
and while the actual number of copies has been largely in excess of
the issnes of former years this increase represents in a comparatively
small degree theenormous extent which the circulation of the weather
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crop bulletina has attained through the gress of the country. Inorder
that the bulletins might be given the widest circulation possible, after
a careful consideration of the matter, it was deeided to change the duy
of issue of' the bulletin from Saturday to Tuesday. The change in the
day of issue of the bulletin, which went into effect June 8 of the cur-
rent year, has resulted in its publication in a much larger number of
newspapers than formerly, as a large majority of the weekly papers of
the country are published during the latter part of the week, am]i thesa
did not heretofore extensively publish the bulletin for the reason that
it did not reach them until the intormation contained in the bulletin
was too old to be of sufficient interest to justify publication. Expres-
sions from the directors of the various State weather services who were
requested to inquire into aud report upon the advantages or disadvan-
tages of the change in the day of issue show that the object had in
view, {. 6., increased circulation, has been fully realized. Such has been
the demand for the National Bulletin that the edition has been more
than doubled, and there is a constantly increasing demand. The text of
the National Bulletin is telegraphed by the press associations and is
reproduced either in its entirety or in part in a very large numberof news-
papers throughout the country. NSpecial maps showing the temperature
and rainfall conditions covering biweekly periods have been prepared
and reproduced by photolithographic process in reduced size in the
columns of several agricultural journals. As illustrating the extent of
the circulation of these special charts, through reproduction in the col-
umns of the various papers, it may be stated that through the regunlar
Eastern and Western editions of the Farm and Home (published at
Sé)ﬁngﬂeld, Mass., and Chicago, I11.) are printed more than a quarter
of a million copies of the special chart similar to that issued with the
National Weather Orop Bulletin. These special biweekly charts aro
accompanied by brief notes on the temperature and rainfall conditions
during each period covered by the charts.

The plan inaugurated last year of publishing a summary of the
Weather Crop Bulleting, giving the more important meteorological ele-
ments, presented in such form as to enable those interested in agricul-
ture to compare the weather conditions which prevailed during the
growth of the crop with the actual yield of the several crops, is con-
tinued and is here re-presented in graphic form,

Plate 1 exhibits the seasonal conditions of rainfall from March 1 te
October 3, 1892, throughout the United States. From this chart it will
beseen that excessive rains occurred in the central portion of the cotton
region, including the central portions of Alabama and Mississippi and
the greater portions of Arkansas and Tennessee, thus giving the central
portion of the cotton region a large excess of seasonal rainfall, while
the east and west portions of the cotton region received much less rain
than the usual amount.

A second area of excessive rainfall axtends from New England west-
ward over the lake region to the Dakotas, the greatest excess being in
Upper Missisaip{pi Valle{, including the greater portions of Iowa, Min-
nesota, Wisconsin, and lllinois, From the chart it will be seen that the
entire spring wheat region and the northern portion of the winter wheat
belt received more than the usual amount of rain, while the greater por-
:&lm of the winter wheat belt received slightly less than the normal rain-

1, - :

The rainfall was below the normal in the Rocky Mountain region
while in the agricnltural distriets of the Pacific coast there were but
slight variations from the normal rainfall, -

3
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Examination of the tabular statement accompanying this report will
enable one to determine the exact period of the occurrence of the ex-
cessive precipitation shown within the shaded areas, and indicated by
the light lines on the chart, and also the period of drought, or deficiency
in precipitation, indicated by the Jight lines on the unshaded portions
of the chart. .

Comparing this chart with that for the previous year, it will be seen
that there has been a deficiency in rainfall over the east and west por-
tions of the cotton region during the two years, while in the central
portion of this region the deficiency of last year hus been replaced by
a large excess. lnthe Ohio Valley botl years show a slight deficiency,
while in the lake region and Upper Mississippi Valley the deficiency
of the last year has been replaced by well-marked excesses, Durin
the year 1891 Kansas and Nebraska received more than the usua
amount of rain, while in 1892 the rainfall was slightly below the aver-
age in these gtat.es, except in northern Nebraska, where the rainfall
was heavy.

Plate 11 defines the regions where the temperature was in excess or
deficient as compared with the average of previous years. From this
chart it will be seen that over the greater portion of all agricultural
districts the season was cooler than usual, the greatest deficiency of
temperature being over the eentral portion of the cotton region and in
southern California, where the temperature for the season averaged 2
degrees per day below the normal from March 1 to October 3. Over the
wheat and corn States the temperature averaged about 1 degree below
the normal, while the only portion of the country where an excess of
temperature prevailed is that extending from northern New England
westward to northern Minnesota.

Comparing this chart with a similar chart for 1891, it will be seen
that both years are almost identical, except on the Pacific coast, where
the excess of last year has been replaced by a deficiency.

Plates 111 and 1v show the conditions of temperature and rainfall,
by weeks, at selected stations, so distributed as to give the approxi-
mate conditions of the Missouri Valley, the east and west portions of
the cotton region, the central Mississippi Valley, and South Dakota.
These diagrams will serve as a type to indicate the general weather
conditions frgm week to week for the localities represented, and from
the tabular statement similar diagrams may be constructed for each
station named in the table. For example, take the diagram for Spring-
field, Ill,, the same station selected for illustration in the previous
report, The heavy horizontal line, marked 0, indicating the normal
conditions of rainfall and temperature, and the figures to the left indi-
cating degrees when referring to temperature, and tenths of an inch
when referring to rainfall. The full black line refers to temperature
and the dotted line to rainfall. It will beseen that, by comparing with
the diagram of the previous year, the early spring months of last
year were moist and cool, while May and the latter part of April of that
year were warmer and received less than the usual amount of rain,
During the current year, however, the cntire spring was relatively cool
and moist. In both years the month of June was warm and dry, and
the month of July was moist and cool, the curves showing excess of
rain and deficiency of temperature, In August, during the current
season, the normal conditions prevailed, and there was an excess of
rainfall in the first half of September, while during the season ot 1891
there was an excess of rainfall in August, and September was dry and
warm,
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Averade daily Departures from Normal Temperature.
and weelly Departures from Normal Precipitation, from

April 162 to October 3= 1892 .
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V.

Average daily Departures from Normal Temperature,
and weekly Departures from Normal Precipitation
from April 15 to October 3= 1892 . ‘
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The presentation of-meteorological data in this form, when compared
with the actual yield of crops in the locality, can not fail to give indi.
cations of the eftect of weather upon the staple crops, and with addi-
tional years the comparison will gecome more accurate and therefore
more valuable, In the tabular statement will be found the departures
from the normal of both temperature and rainfall for each week for the
season of 1892, The first column in each table contains the eondi-
tions as compared with the normals from January 1 to April 8, the
date of the issue of the first weekly bulletin; the remaining columns
give the departures for each successive week for the remainder of the
season. The tables thus present the seasonal conditions for all agri-
cultural districts of the country, and diagrams similar to those given
may be readily constructed for any locality.,

TABLE I.—Temperature departures for the scason of 1892 from the normal of many years,

From . For the weoks ending—
Jan.1 ;
to
Stations. ‘}pli 8, April May June
nelu-
sive. | 15, | 22. | 29, [} 13. | 20.1 27. | %8, | 18, | 20. 1 &
New England:
Fastport, Me ........... 4+2.8 0+ 1(+1 0 41l —11 42| 4+ 4! 4+2|{—8
Portland, Me .... 1B -2 41 ] ~2]—2 =1} ~1|—b5| 44} 43748 | -6
Boatou, Mars ........... 416 ~2] 1=~ A1 B 12 47| 43 +6 0
Middle Atlantio States:
Albany, N.Y ........... 2] -8t ~B) w8 7] 4B+ 47| 4 9
New York City, NN¥Y . .| 40.4| —~ 0| 8] ~1|4 2 O i —d| 44|+ 2] 44] 4 ¢
Philadelphia, I’a........ 2| T | 2] 6] 23] O] —8]43 o +8] 4 3
‘Washington, D, C ~001 ) --10 By o Bl 0] -3 42 =T 44| 4+1]{4714+ 6
Lynchburg, Va +0.7 | ~10 R ~3| 4+ 91 —3|4+4]|—8]41 O +8| 4+ 4
Norfolk, Va...... 0| 82| k| 4T ~1] 46| —5] 48 0! 4+¢|+86
Bouth Atlantic States
Charlotte, N. C... 18] =10 28 B 4 B 2] 48]~ 0| —21 431 +2
‘Wilmington,N. O w20 W B 83 8]~ 20 43| — 4] ~1] -2 ol 43
Charleston, 8. C.. 10 —~8} 1| ~1) 4 1]t 48 —8)=3] -8 ~1}41
Augusta, Ga. .. 2.3 10 [ e 2] 2 B e 1l | O D | 2] 42 41
Savannah,Ga..... R [V U I P - O] ~2} 4+ 1| =1j41|—~b}~1]|—12 0 0
Jacksonville, ¥la ....... 18] -8 +8 (3|2 +3(+2]—5]-—-2|—23]—1{—1
Gulf Btates:
Atlanta, Ga.......o.n . —2.4 (12— 8| ~8+8 0 42|01 41 0|48 + 8
Mobile, Ala...... )2 () U I QU ) S 0| +41|—10 +1l-—-1]=1
Moutgomery, Ala —1.8 4 8|48 ~1] 4 4] 424220 0 0142 0
Vickaburg, Misa. Ay <sltal~al+al ol o|-n|-s|4+2|li|~3
New Orleans, L -~LB}—B 0] -84 3 0 0} B —1 0] —~2 0
Shreveport, La..........| 1.4 | 8| 4+ 1| —58| 48| —2| 4| D] 4| 4+3]+1]—2
Fort 8Bmith, Ark........| —006 | 10| 4+ 83| ~ 2| 4 7] —~DB| 4|~ 9| -5 +3| 48|49
Littla Rook, Ark........ —1.3l -0+ 2] —~1]+8|—~4]-B]{—0[-5|43]+3 0
Gulvxut:;x,i'regl( Cywaeraes 1T~ 2 g -1 ~{-13 (') 43 [ A [ % :;-g -4-: g
ntondo, Tex....... —0.6 34 + 4| + + 3 4 -8 0| +
Ohio Valley and Trnnosses: +
Memphts, Tenn ........ $0.1 (121 4 3 O+ 8] -3 1|0 a4+ 34+ 41
Nashville,Tenn ........| —~1.0 | -12] 4 1 0|4 8= 1})=1]10 0l 4+ 8|44+ 8
Chattanooga, 'I'vnn ~1.921 1 0l ~1]40 O 41 --8 0/ 42143 48
Louisville, Ky . el 4B e | e B A B B B e B 43 -4 48] 4B
Indianapolis, In 30.8]12) 8| —~2] 48] —0l_a|-100 8] +8]46] 42
Cineinnati, Oblo .. -1 8 12—~ 2|4+ 0, T ~2 10} 48]+ 0406} + 8
Columbus, Ohio. .. RS N S 1 S T I T A ) O|~0| 4| 46|48} 4 2
Pittaburg, Pa... ... ... 02 | 1] — 4 1 4 Bl O 41 (L0 44|+ 8 8]+ 2
Lake Region:
Oswego, N.Y .oovaeat, 00 —6Q{ 8 —8{—~1{--58 Q8| 4d {4+ 4144)~1
Buffalo,N.Y... AL T =1 ~0 O] -~ 4| 42 —~B | 44| 4+ & 45|41
SJeveland, Ohlo. . . A0 8] 2 -3 B B 42| 7+ 8] 47|+ 2
Detroit, Mich .. 0B 11| e d| 5] 4 1| —B|—1| 5|48} 486(4+6] 41
Alpena, Mich .. 430 =B~ 1] =3 ~1|=2]48]|—1]|42]| 48} 41 0
Grand Haven, Mic dr1a 10| — 3| -t |1 —8 41— 0|4 6] 4+85]~1
Milwaukee, Win J410] 8| —8| -3 41|73 —-3|~Bi4+86l4+1]—2
Chicago, I11.... e B dO | e g | B+ 4O — T ~8 ] 4843~ 8
Duluth, Minn. . L2 =T 18] B =T B ~1 2| 3] —3|+1
Upper Minsisainpi Valley:
8t Paul, Minn .......... FLO) B | e T T 10| B | Bk | BB =i
mao, Win .......... +2.8] —~B) BB | b] 8| | —3| B3| +B8] O]—md
Davenport, lowa..... e L2 ~10 | e B ] Bl 4 B[~ B —O0] ~4 |4 B} 4B 0
Dea Moines, Town.......] +1.81~30 | o 7] e B4 o 11 —12 ] 01— 8] 08! 4 4] 4313

* The departures in the column for June 6 are for ten days, due to change of day of issue of Bulletin
from Saturday to Tusedsy. e foo toy
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TasLr 1. — Temperature departures for the scason of 1892 from the mormal of many
years—Continned,

From N ”
Sl Fortheweoknendiog-
to
Btations. Apr. 8. April May June
inelu- R I . e e
sive, 15. 22. 20. 13. | 20, 27, | *6. 13, | 20. | 21,
Upper Mississippi,Valloy —

Cuntinued, PRL y
Springfield, W.......... —0.0|~-131—8|—2] 16! —10] 3] —8|-—1]+7|+5|+3
(6131 /T8 1 | I, | =12 | -1 0] 4 8] — 2] - 8| Y|+ &5 4+8] 4+ 3
8¢t. Louis, Mo ........... P00 ~13 —6! — 1) 48] 0] ~8 —~ 81 —2|}7{+5|+4

Missouri Vallay : | r
Sypringfield, Mo......... P06 12| 1| =21 } 6] B T | 10| B 56| 4B|+1
ansas City, Mo........ AR S § I I O 4 2] =10 4| ~T 6, + 6|44} 41
Coneordia, Kans........ 420 ] - 8] DB e 0] | =13 | 5| 8| =8| 4 6| 4141
Omaha, Nebr ........ 1A =0 et =1 e h [ 12 B T[54 T4~ 4
Valentine, Nebr PR -8 0 1| 10| 18 —8 2 B 43| =2 ~T7
Huron, 8. Dak .......... P28 o~ 8~ 2] =12 b —8 ] 24 2|83 T
Extreme Northwest:

" Mourhead, Minn........ o4 — 3| 41 4| e B =7 | 4| =8| -2+ 6| —-2]~17
Bismarck, N.Dak..._... b2l 6| 1| — 7| M1 B | —2] T —~1]-3}|—10
Fort Buford, N.Dak ....| -i4.1| — 4 0] = 8] 15[ 102} 4 1| —7{—2 |21

Rocky Mountain Slope:
avre, Mont............ 409 — 2t 5| 11| 28] —~9! 0|4 4] 6 -5 0] ~—5
Cheyenne, Wyo......... el -2 0 b | —12] 4| 4 2] 8| —1] 1]~ 3
North Platte, Nebr ..... el T e B B 0| 56|13} -8 -1]7T!4+2|-2|-~5
Denver,Colo............ —15 Ol ~10; 4 T]em 2] =12 b | 4 V) | -~ 2| =8|} L
Dudge City, Kans. ... .. 0.0 ~4{-—86{ 0] 0l—11|-B|—t| 8|85 —1p 0
Pacific Coast :
Olympia, Wash...... .. 20 e 2 1 e B e B e 2! 46| ~4|—~3] 411+ 5
Portland,Oregon .......0 (L3 | oo 8] e 3] w0 8| 3] 42| - 4] =51 —5 0]+ 5
Rosqburﬁ, Oregon.. (R2 -4 B3 =B B — 4 4b | B] -4 —01 41|43
Red Bluff,Cal ... 145 48| —9].-14]| —10 0160 41 2] 41|41
Sacramento, Cal Pl e B e e G D] T2 2 ] B4 0
San Franoiaco, Cal P00 e B e 2 B e ] — B 4T e | | — 5 4 —1
Los Angeles, Cal. P04 | 2] =B 3| =T —DH1 0] -1 Ol —7]{ T8
8an Diego, Cal. .. 00 b} - 2 le=3 | =8| 13 0 [ P R K |

hd Til;él;i);;-t:weumi;l‘ ﬂ;v colunhn for J ;mc 6 are /forr tén duyn, dim'tu uhnﬁke of ;d'n&u}; ias:mof lllllfetin
from Saturday to Tueslay. '

For the wecks ending—

Stations, July Aungust September ?;u‘,’,o
4. | N 18,126, 11 8 (15 122 /99, |5, |12.110. |26, | 3.
New England;
Eastport. M F2lya] 03 03 041 014430 —2
Fr 44424444 82 |-2144{p8] -1
4 Oy 4 146 | b4 -2 -3 [-5 | +4 ]+ 4| —1
Albany, N, Y........oocooue... Bl B 1 | 205 |41 |13 42 1 -8 =3 41 (4 2| — 2
New York, N.Y ............. ~ 30 0 214611144 4D 2 2 -3 42 2 0
Philadelphia, Pa............. d e =) e 248 L e 3 B =3 04— 2
Washington, D.C.. . —2 e T [0 IR I A NI B IR A J S S IR IR A
Iﬁynchlmv, Va .. S 3 SR IO 2y BN S I B TR 0 IR SO O D J Py (S [ S I N
orfolk, Va.. —-10 |8 O|4+7 |43 | +4 (1313 02| 0|+ 3|~ 2
Bouth Atlantic St
Charlotte, N. C. |14 B4 2144 O] O (41043 0 o+ B -2
Wilmington, N, e e O Qb4 4204870 02 |1 4] —3
Charleston, 8. C.... - O |43 {41 {421 01 [41 4 b1
Angusta,Ga............. 1 [48 |1 141 -2 [ 1 (-2 $ 1] -2
Bavannah, Ga............ |42 1 {41 O (-j4] € 4- %] -1
Jacksonville, Fla ........... Y42 -2 6=2ig1] 0 1| -1
Gulf States: ’ ‘
Atlanta, Ga..ooevvvvnvnn.... 01441 FL Lt B Il el el =B i+ 4] 4 1
Mobile, Ala [N B G S R S R e R R S AR |
Montgomer) O] 0911 01-2142] 0 —2]-5} 2! 1
Vieksburg, e e B R O B e T s, s i o 2N I S I I A |
New Orleans, La............ veed] 01— B | O~ 1] 0] 0{{2] 0'wB |[~—dq |4 2] 1
ShEevepoTt, LB ... oovevenenn. .. : R WO o 2 O I o I |
Fort, Bmith, Ark...... 31 013! 04t —1}—5 {—4 -3+ 543
Little Rock, Ark RIS N N RN S S e g |
Galveston, Tex ....c..ooevnen... =2 BB 1 el e ek |0 T ) B B
San Antonio, Tex .......... eeveit b e 2T [ L L et B =2 12 [ 2 2 | 4+ B
Ohto Valley and Tennessee: |
Memphis, Tenn........ PP ~d i 0Bk B 048 2 4T T el 2 ey 6]+ L
Nashvitle, Tenn ................ b e BB [ 2 (421 0 Y 2 e | [ B -1
Chattanoogs, Lottt ..c.vvveeveuidm i— 9 (41 |+ 2 |44 |—] 141 |3 H—l e feed 4 | 8]~ 1
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‘LaBL® L.—Temperature departures for the season of 1892 from the normal of many

years—Continued.
Fm‘ the weeks ending—
. Octo.
Stations. July August September bor
4. 111, 118,026, |1, | 8 | 16.( 22.) 20.} & 1‘2. 19.| 26. 3
Ohio Valley and Tennesace—-Cont'd,
Loutaville, K¥ cv.overernnernns 8- Bl |4 61241 41 2 142 8 k1 | 4] 2
Indianapolis, Ind .............. — O }~4 |+ 6|4 L2 4 148 2 421214 0] 4 @
Cincinnatl, Ohlo . ....... .. ... B DAY 02 b B el P - B 4 2
Colwwbus, Ohlo. .. ..o iieees Al 00 3145 041 g3 jpa—2 gt -2y 61 48
Pittsburg, Pa. ool e e B b b 218 042 4B 42 B [l el R B+ 2
Take Region:
Oswego, N. Y eyt laatlys] ol l—2kaly 8] -1
Buffalo, N. Y. [ 484612483042 ] 0 0l-214 0 ]
Cleveland, Ol — B b L 4 [tB Y B 4B 42 )=t 1 2 8] 4 2
Detroit, Mich — D O [ 42431 OB l4 6] 4 3
Alpena,mvh O 0+ 6 {+2 (42010618421 O OF O+ 81 4+ 6
Grand Haven, M o 1t (b Ak (DB [k~ O1 |+ T+
Mijwaukee, Wis = B el e 92 8 B Y T 21 O T ]+ B
Chicago, 111 .. e b ded e B O LR 2 ) 0] O] B2+ 6] 4 8
Duluth, Minn b8 el 6 48 L4 44 L8 | 4T |2 2 |48 |4 T ] 418
Ummr Mhalnai }

Paul, Minn. 0|20 61—-2[184+2] 0042 )—41—-21311(410] 412
anrww,Wia e IR I I I IR SO 0 YR ) SN B J P J o I N0 I N U1
Davenport, Tow e B L D2 b 2 [ D e B - D) 410
Des Motnes, lowa............ e g 2 L B el 8 2 2 [ e 2 8 1) 3
Springfield, 111 . =0 e b [ e 2 -2 - B 4 T
Cairo, . ...... R e B —f [ W[t O Ot ol [t 4 T 4 4
8t. Louis,Mo..... e reeaaeaes . R S P B (VR O QR JN S G SRS QS O S (O P pO N A R PR IS § §

Miuotm Valley :

ngﬂeld Mn e T b 4 ]2 pd ] O Y ] B el e (D) 4 8
ﬁnsu City, e =B i 6 -2 T 42 ) ) e e -1 10 - 8
Coucordin, nm BN RTINS T N SR VIS TS G o e P S IR VR |4

aha, Nebr.. ... B S RS AR BRI N1 e (S G e R R TR E ST RIS
Valentine, Nebr. . ; 0 2[4 61 [ 18 [+8] 02 =1 |1 |43 4+ 8] 414
: Huron, 8. Dak ......c.ocivveenn, - 0 -3 14 2T 143 [4d | 02 (=@ |2 =1 1410 418
Extreme Northwest:
Moorhead, Minn................ B 4 4 L2 B 42 48 =11 01 (412 ) 430
Bismarck, N. Dak .............. 8 |+ 8 =1 1[R[ 46 |1 |2 |1 |5 |+8 |+ 0] -+ 14
Fort Buford, N, Dak .....0vunn.. 4 |+ 4 (43 [+ 1 [T |41 |4 [~d ]2 =1 [—1 | +6 [+ 8 | 418
Rock 1{ Mo\mtain Slope:
avre, Mont....... veevmuasenenn (14 111 O (8 el {4l (B =1 (2 (Y (4T |+ B 414
Lhe euue,W)o e @ |2 L B |k [ 45 4l |2 B () |2 4T )4 8 10
Plutte,Nobr 4 |2 )4 6|3 |44 |44 -1 |2 -2 F2 4 T 421
I)envor,(,olo ....... pojoe L lnl i 4 B 4B 148 O 12 L[R2 ]4 654+ T ) 412
dge City, Kana............ T 0l 6 B T 42 - B ek 2 41 - B+ B
Psciﬂc 0aNt
Oly mrta,Wnnh ................ 43 e Bl e B 148 42 41048 41 [~ (4B oo b Y+ T
Portlland, Oregon. . e | = TIFL] O] O L Rl 2] 4 O
Rbnnbur& Uruguu e Db [ d ] O8] Of41| O3l 8] O 0|+ 8
...... = B ek [ L ok ol T 4B 42 4 (4 B 1| + 8
Smrmonm, Lul ................ SR I R G ) O A B B QT R O S A 04 3
Sau Francisca, ul e BB o 2 | ek B (e (4D [ 2 L8 R 0 + 1
Los Angolcs, Cal. . e Bty o kB b o (4R DD U -2 (2 4+ 8
San Diego, Cal ... e e 1 g e B e} (R |k | O ] 8 e [k v ]

TAavLe 11.—Precipitation departures for the scason of 1892 from the normal of many

II(‘(H'R.
From Fm‘ the week- ending—
Stations. Z an. 1 April * May ‘ June
PR s ) o oo | 6 ) 1m. ] 20. ) 27 | e | 18 o | .
New England:
Eastport, Me 78— 80— .83{+ .24~ B0}~ . ¢6+.B‘l--.%
Port nd Me .:g+.g+.2c+{:lu-.gg do«.ga-q— o
bl 94 41, 18|~ . B . . .
Mlddle Atlanuc Hmt.es k r + !+
ny, .50/~ .28l 8314 .04l 880+ . 441,10/~ .00\ B4~ .76 + .18
New York, + .83+ 1B 48 - .m+ 144 , 5441, 08} . 6014 120 26— 01
Phuudelpmn, Pa,. — .18+ .a4r- 18] 4 0041, 224 . 98jwm , 70! | Bllwe , 7T ~m L OB
§ 127/41.99— 0B~ | g AR 1y+1.u—1 St 78— 7 m
1‘y ohbu‘; Va (O AT 188 — AT 4Oy B T b .30+ .18l .43 — .88
orf Meeernrne + 2,281 . 60" +1. 84/ 41,87 oy e +1450-1.1004 . 951 — 8¢ — .46

* The departures in the column l‘or Juae 6 aro for ten days, due to change of day of issue of Bulletin
from Satarday to Tuesday.



584 REPORT OF THE SECRETARY OF AGRICULTURE,

TanLe IL—Precipitation departures for the season of 1892 from the normal of many
years—~-Coutinued.

For the weeks ending-—
From
Stations. Ja&' 1 April May June
Apr- 817 |22 |2 |6 | |2 |2 )6 | | 2. | 2.
South Atlantic States: ’ : ‘ l
Charlotte, N. C...... + ,95—.60|+.58——.53—-.80~.16~—.52-—-.74+.60—-.74’+1.06(+ .18
‘Wilmington, N.C...|— .88~ .88 42— .55 78— B2 08| 70— .84\ .70 — 83— .45
Sharleston, 8.C.. ...~ 4.38!-—- 2 D4i— B3], O8]+ .34}-— 55— . 4|+ 1. 654 .48+ .61/4 .41
Augusta, Ga.. y L 80|~ .72 41,04 64»—”04—{—.41»——.03.——.58;-{- .29
Savannah, Ga....... . '»« .84 77— 57+1. 11— . 40— . 29{— . 23|+ .01'—1, 76— .00
Jacksonville, Fla ...|— 5,22 — .68 — .74~ . 77/— .83!— .34 1. 00— .06/ + .50/— .71'— .66 +1,17
Gulf States: | l
Atlanta, Ga......... + 3.6l . 78'— .72/~ .70]— .84~ . 43|~ .23|-~ . 704 1,82'— .20 — . 87— .21
Mobile, Ala......... b 2,261,134 .24 00— .96~ .58l 38/—1. 10/—1,19/—1. 11|~ .47/—1.18
Montgomery, Ala. .| +14.87/1.061.21/— .56/ 07/4 (18— 39— [60\4 .16 .77~ .04+ .70
Vickaburg, Miss....|— 1.41— . 17— .77]+1. 88]—1.25,— . 95— .87|-~1. 08(-4- . 04l .T0/4- .74~ .88
New Orleans, La. ...|— 8 11.—1,26/46.511.1-1, 28/~- . 00/ 4 . 41— . 38|—1, 26|11, dd|-— . 0T[4 .89 —1,35
Sbroveport, La ... 314+ .23 +1.65l— 511111 (224 (11| .89l (52 87— .40 +1.63
Fort Smith, Ark....;— 1.32—1.28— ,72/-}1. 31|— . 9841, 34{+45. 20|+ . 02{41.21 —1.04/-+1.58 — .94
Little Rock, Atk ...|— 4,32 96{+2. 74/~ . 96— .09\t . 044 3. 36/ 1,05 4.1 98— .64/ — 81— .4
Galveston, Tex ..... — 5,81 . T0— .68 + .11~ .84/~ .78l .81 —1, 03 —1.22|—1. 184 . 704 , 78
San Antonio, Tex...|~ 2.91|— .81j— ,8)— . 61l— . 77— . Tl|— . 03l— . TH— .07{— .83 — .60 +2. 89
Ohio Valley and Tennen- l ‘ }
seo:
Memphis, Tenn..... - 5. 48+ , 01]4-2. 23/ , 88/ . 03/-+2. 93 + .7ﬂ|+ .0214-2,64!— 04— 541,01
Nashville, Tenmn ....[- 4.54]— .93/ -+] 95I—~ 10— 77+ L 894 1. 18— . 67142, 37— . 76'— .02 .— .37
Chattanooga, Tenn..|— 76— .lBI 25, , 35|-— . 98— , 88| 4 .76l . 2841, 261 . 984 91'-4-2. 61
Loniaville, Ky ...... - 4.62{— .79)1-4. 01— (18— . 14|+ .1541.05— .81|4 .60/ 82— 28 00
Indianapolis, Ind .y .|~ 1.81|— .38 4 .76 4 . 05|+ .82|4 . 60/41. 40— . 30|42, 92]— .42]+ .01'— .81
Cincinnati, Ohio....|— 8. 71|— . 88| -+ 2,54 . 27|~ .18+ .42, +1. 00— 64—  BL— .15+ .17 .08
Colambns, Ohlo.. ... 1,70~ . 2 17| . 78— . BBi— .83I-L1. 28— , 04| 5Ol . 44/+1.78 + .04
Pittaburg, Pa....... — 584 .00,— 25| ,50[4 ,TLl— .34+ .20/— .02|4 174 .11i4 .07 — .28
Lake Region : i
Oswego, N.Y....... — 2,530 . 25— .10{— .45'4 .05 — .20'4 .2014 .77|41.02/— .87|— .71/492.20
Buffalo, N. Y .,..... + L. 65— . 30j— .62 41.00— .13 + .2?’4;1 2. 20+ . 53|41, 87— .83 4-2.27
Cleveland, Ohio..... 4 76— 26— 18] — .23 -+ 2,98/ .20 -4 .20+ .36+ .60’+ 044 144 .42
Detroit, Mich....... — . 10— ~ 22~ 30 43,134 .88 + 98-~ ,21|--8.46'— 08+ .82 4 .14,
Alpena, Mich....... — 1.96|— .56|-~ .18'— .49+ .56/ 4 .10~ .60 . 28|} .56 — .B0[4-1.87 41.54
Grand knvcn, Mich.|-} 1. 85— , 55| .m[.; 14 1. 85+ .40~ .46 — . 70|-+1.83 — . 26|41.27 — , 04
Milwaukes, Wis....|— 53— .19\ .25 .16 +3.48 -+ .78 + .62~ .77|4- .81+ .04+ .84 + .06
Chicago, TH........ 1. 08— . 91— . b3l— .71 42, 76— 15—, 08]— L28{4 104 , 37(48.02 +4.35
Duluth, Minn....... + 1.53]— . 40— .55/ 41, 06 -t . 96— , 1142, 83{~— . 58/ .46;+1.13|4 .46 — .81
Upper Misasissippi Val- ‘
8t. Paul, Minn...... B8O~ .51} BT .40 4 . 24]4 . 08]4.2,07-~ .09 4 .17|+1.26/+1.86 + .00
Lacrosse, Wis ...... 4 Bl 17| .08/~ .26 +1.54|4 .06]-4-3. 00— . 67|— .87|4 .14[-+1.21'42.77
Davenport, lowa....[{ 2,02— , 17— . 18]~ . 09 44, 81— . 05|+ .16]— .76|-+1.21(4-1.60|- .86 -+4.75
Des Moinos, Iowa. .. 2. 42/ . 63— . 06— .79 4-1. 00|+ .67+1.00(—1. 16+ . 58— .58/ — .58~ .59
gprin fleld, 11l...... + L . 20041, 16 42,08 — L1214 72— (74— .83]—1. 15/ 4 .26 —1.08
ario, IN............ . . . - 87— (BY 4101|412, 84]-— . 81|+ ,48/—1.00{+ .58— .20
8t. Louis, Mo....... + 2. . . .05 — . 2801, 26141 50{-— , B1i-4-1, 02— .82 .80~ .77
Miseourt Valley : ‘ |
Springfleld, Mo .... . 23|+ .60+ .83 4 . 80
ansas City, Mo + . 63141, 34(-+2.48 — . 1.18 68
Uoncordia, Kans. . 59+ L 201+1.98 11, 77+ .98~ .08 .80
Omaha, Nebr .. 4 . 46i4 . B1{41.55+2, 6] .801~1,16'— 481,88 — .88
Valentlue, Nobr ... iy : L7 20/ .42/42.00— .28
Huron, 8.Dak......[42 . 6114-2,05(— .46 — .18+ .04+]. 71— 82— .84 4 .16 4 .50
Fxtreme Northwest: ‘
Moorhead, Minm....[4-1 .51j— .00/~ .49 4 . 24|— .53 84— ,058|— .21
Bismarck, N. Dak ..|4+ .10/— ,81}— .56 4+1. 58— , 16|+ .71-- .70~ .10
Fort Buford, N, Dak. — 19— . 21]42.04 A8l . 60141,00/— 84— .45
Rocgnounuin Blope:
avre, Mont ....... .26\ . 54+ 2, B5|-~ . 60— .41
Cheyenne, Wyo..... + A2+ 1. 10‘-—- .89 — .02— .03
North Platte, Nebr. 8 08 | 7T} . BY| . OB
Denver, Colo........ .51/ 4 .87} .81/ 08 .12
Dodge City, Kans. .. 60-—1. 08— . 77-+2.21}— .76
Pacific Connt :
Olympis, Wash ..... 48|+ . 89— .20/~ .10 ,B1
Portland, Oregon ... .50 — 814 .20/ . 20— .24
Rosebar, egon. . . 86— .41{ ¢ .26/— .28 .28
Red Bluff,Cal ...... - 21— 224 13 | 14l 0B
Sacramento, Cal ... Al . JOfe LOT}- . 07| 00
San Francisco, Cal .. . O 12 1O L 0T, 0T} , 07
Los Angeles, Cal... -~ 08— .07} , 07|-— ,08/— .06] .00+ .08
8an Diego, Cal ...... — 07— .07 00— .08+ .18 .ool .00

* The departures {n the coluran for June 6 ace for ten days, due to change of day of ivsue of Bulletin
from Maturday to Tuesday.
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Tapr IL~—DPrecipitation departures for the season of 1892 from the normal of many
years—Continued,

For the weeks ending—

Staiona. July Auguast
4. 11, 15. 22 20,
Neow Englaud:
Kastport, Me.......... + A3 4 .08 |~ 4081~ + .
Portland, Me.......... AL0T | — 1T — +1.04 | - .81 48387
Boston, Maas ......... 486 - T2 — +1.24 | —1,05) 4 .8
Middle Atlantic States:
Albany, N.Y ... 4244 ) — (18 | +1.26 | — .T0 | 42,88
Noew York, N, Y. 4 — 47 4301 | 1,06} — .18
Philadelphia, Pa . — 00 — .60 1,00 4 ,65
‘Washington, D. C -~ .88 1,00 | — 8 -~ .92
Lynchburg, Va .. o L 08 — BT | — .88 - .BB
Norfork, Va......ooeun 4 .82 147 112 ] — .
Bouth Atlantic States:
Charloite, N. C ....... —~ 80} 4+2.22 —1.26 [ - 122 ] — 40
Wilmington, N. C..... 44,60 | -~ 12 ~1.60 | —1,72 1 — 04
Charleston, 8. C....... 42,87 | +8.21 ~1.22 [ —1.66 | 4+2.28
Aungusta, Ga ... + 88 | 41.98 - 48— 07 - .80
Savannah, Ga......... FLIT ] 28 4 .08 171 | ~1.80
Jacknonville, ¥Fla .... | — .40 — . — B0 B8] . .20
Guolf Btates:
Atlanta, Ga...ooavuni) ~— 7L | 41,08 . — 4 681 42,30
Mobile, Aln........... . +4. . 41,891 4279 | +1.04
Montgomery, Aln . +8. . 4 48 383 4 .26
Vickaburg, Mins ...... . +1. . + 201 4 80| 4 .27
New Orlenns, La. . X . 490 p1,04 ] 124
Shreveport, La... . - x 4,081 4 . 07T] 4 1)
Fort Smith, Ark . 1. - - .. 4 .30 | — .84 | 41.07
, BPTEIN + -~ B 28 28] el
alveston, Tox... — . — . — . +8.28 | —~L17T| --L4b
8an Antonio, Tex -3 B8 e~ 83— .83} - .84 4180 4123~ .TH| - .08
Ohio Valley and Tennessec:
Memphis, Tean ....... 4+ .01 34,82 — 31} 02 ]~ 81 ]~ .00] 4 83— B8] 4,10
Nanhville, Tenn....... - L LU T - B3 o W e B0 04— 88 4 .
Chattaneogs, Tenn....| — .36 | 42.26 | — .62 ) 41,07} -~ 58| . (70| 4 .00 | +1.00 | 4 .99
Louiaville, Ky ........ LGk 8| o 08 8| - .20 .08 B0 4 B4 | 4 .74
Indinnapolis, Ind ... A8 00 ] — 82 - 87 4 .80 | — M6 — 71| — .39 | - .40
Cinciunatl, Ohio...... 0T 0] e 20| e B2 o OB | e 02 0T | e O8] 4,29
Columbus, Ohfo.......| +1.25 | — .81 [ -~ .08 | + 12 -+1.80 | 4 .86 | 4 .64 | — .08 | — .02
Pittsburg, Pa.oeeer oo ] 4177 ) -1 10 —~ T4 ] o~ T0] +1.88 ) ~ (18| — 43| — .TB] - .15
Lake Reglon:
Oswego, N.Y......... 4314 ] — 07T — .20 ) — 47| 4+ . 25| 4 80| 41,18 - B4 | .4 .40
Buffalo, N. Y..... eon| 42864 — 78| 4 10~ 86| .70 4 28| — 16| 4 .24 ] 4120
Cloveland, Ohlo.......{ 4 .47 ] - 9L |~ .68 | 4 .41 [ 4 .16 ] .- . 18| — .58 | + .TL]| 4 .08
Detroit, Mich ... 4 BT B2 02 (o T 4 8B BT~ 70| 4 .76 — .18
Alpena, Mich.... ~ B0 | — 00 + 03 4 20| 4 60 (- B0 41,81 — 77| 4 .18
Grand Haven, Mic 4o 08} — 72| 58| — (50| 4 .82 ) .50 | — .48 | — .07 | + A7
Milwaukee, Win e 02 e T e T - TR e 0B e B 44— 23] 41,08
Chicago, Ii{ .. T3]~ B0 — 76— 82| 4+ 02| — .80 { — 61— .50 —.0%
Duluth, Minn e 02 e 1] LI AT 7T 00— T 4 B8] — .45
Upper Mluiuirpl v f . ;
8¢t. Paul, Minn .. g4 6T - T 4018 ~ 04 | 48,07 + .81 | — B2 — .77 4 .28
Lacrosse, Wia ... 28 101 o~ 4L — TT ] 41 OB o A |~ (26— 03] 17
Davenport, Iowa . 4100 | — 881 b 10 - 18— 22} o 01| 40— 83| 4 .88
Den Moines, lowa.....0 40,16 | 4 82! 4 80 4 720 4160 ) — 17| — .04 | — . TA{ 4 .87
Springfield, IlL........] 4240 | = .37 ] 40,04 ) — 24 | 4 .00 | — 20| — (88| — .50 | + .47
Cairo, IN....... ees] e BB 4 28 7B — 60 4 10 — .27 28] -~ 58] —~ .13
8¢, Louis, Mo ....o....| 4 .68 | 4 , 86| 4 .96 |-~ 88| — .03 | 4 .80 00| — .08] - .88
Missourt Vnﬂey:
Springfield, Mo........ 4+ 081 4 .07 ) 4187} — .08 + .26] 206 4 OB — .B0) — .87
ansan City, Mo ......] 4 .37 | — 44 | 41,84 | e B3]~ B8 | — 98| «~ B4 | - .68 ] — .24
Concordia, Kansg A 48] TO ] B3| e 8O e 2] e DL e BT 1B 4 00
OUmaha, Nebr... e 10 134 ] 101 | — 48] 4 .61 | 77| — .88) 4 .01] 4 .58
Valentine, Nebr — 38l B8 70— 68 — .81 | .38 42.80 | 4 .42] 4 .08
Huron, 8. Dak.. e 4B | - B1 )~ OB — 08| = TO | OB o 2B -0
Extreme Northwest
Mouorhead, Miun . — .8 4+ .98 — 14] 41,07
Bismarck, N. Dak — b8 — 00 |~ 111 41,21
Fort Buford, N, Da +3.21 - 0] 28 4,13
Roc}?" Mountain Slope:
vre, Mont...... .... — G 408 — 48] — 24— 41— 38 4 O8] — .18
Cht{enno,\v‘o ....... o B8] e B8~ 26 86| 4 19| — B — .23 18] .93
North Platte, Nebr....[ — .70 | — 87 | ~ 58 | — .46 | +-2.60 | o~ 27| — .2 | — 18] +1.48
ver, Colo .......... - 28 03—~ 2T~ Bt =18 a8l 4.
Dodge Gity, Kons ...l — 821 — (ool < 98l —imal -8l 0} (37 3 97| T188
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TABLE IL.—Precipitation departures for the season of 1892 from the normal of many
’ years—Continued,
For the weeks ending—
Stations. duly Aungust
4. 11, 18. 25. 1 8, 15. 22 29,
Pacific Coast:
Olympia, Wash........ — .28 4+ .05 4 85— . OB~ 14] — 14| 4 . 54] ~.14]| —.20
Portland, Oregon . — 2 = 02 A 43| — 1B e M|~ 14 08— .14 — .14
Romlmr;z ()mgon — 2 e 1T B — 0T | e 0T | e T 06| 05 07
Red Blaff, Cul.. . .00 .00 .00 .00 .00 .00 .00 .00
Hacramento, Cal. . 00 .00 .00 00 0 00 .00 .00 .00
San Francisco, Cal .00 .00 .00 00| — .08 .00 .00 .00 00
Los Angeles, Cal. 00 .00 L 00 00— 04 | .04 .00 .00 .00
8an Dieogo, Cal.. .00 .00 .00 00 [ . 01|~ .08 ] — .08 .00 .00
For the weeks ending—
Stations. Bepb\emher October
5, 12, 10, 26, 3.
Noew Englnml -
Enstport, Me.......ooviiiiniiiiiniiiiiennea. - — .7 — .48 49 - .
Port nd Me... — .75 — . 17 + .98 - .13 -T2
.................................. - .58 — .08 + .59 — .22 — 83
Midiire 4 tlantto diaton
niy B PED QP - 71 - 04 -— .23 — .21 — .88
New York, N, Y. — RO | e B4 e 28 — 7 — .81
Phﬂadelphia, Pa — 93| —.BB| 4.2 —.08| — .64
‘Washington, D . ¢ ~ .98 — .88 4 .48 +3.26 — .81
Iﬁvnchbuv Va. - .93 — .87 —_ .04 4 .49 - 88
orfolk. +1.03 —1.21 -, T8 — 20 —
Bouth Atlantic Stat
Charlotte, N. C. - .83 — T4 —_ 07 4+ .70 - 87
Wilmington, N, + .62 1,83 — .76 +2.91 -1, 24
Charleston, 8. C — .63 +2.48 +1.82 +2. 86 —1.24
Augusta, Ga..-... pe—_—11 - Y2 + .79 +2. 82 — .75
Savanpah, Ga...... -— .05 +2.76 -+ .54 +2, 39 — T2
Jacklonvﬂle Fla - .16 +3.78 +1,065 — 0B +1.43
Gulf Stal
At,lnntn, (¢ P —~1.10 —1.08 +1.80 — .92 — .78
Mobile, Alg «.couevaniviianeniiinnannnan —--,16 + .61 4 .89 ~ .96 — 48
Montgomery, Ala .....coo.ooiiiaiLaiLL, -T2 — .08 +1.76 - 00 -, 87
Vicksburg, Miss ...................... — .59 — . B2 ~ T8 — 60 — .08
New Orlenns, Lo oovnvneesonnn e + .83 +1.28 1,07 —.27 -, 08
Shreveport, La....................... — .04 + .17 —1,12 -1, 00 — .76
Fort 8mith, Ark .................... — 14 + .40 — T - 70 — 0
Little ank ArK. oot — .87 +2,60 — .84 — .70 o+ b4
: Galveston, S A —1. 45 —1, 68 -1, 80 1. 85 — 88
San Anton{o X S +2.98 - .83 -1.01 - 4 -— .00
Ohio Valley and Tennes
Memphis, Tenn .. — .80 - .| — .49 — 082 — T4
Nuhvllle, Tenn.. + .05 + .04 +1,19 P14 — 4
Chattanooga, 'h-m — .48 — .28 +1.42 + .63 - 82
Lonisville, Ky ..... — T4 -t ] +1. 61 — .53 — 83
dndianapolis, Ind. . - , 86 28 +1.17 — 51 — .70
Cincinnati, Ohlo...... L0000 4 .08 -~ .0 +1. 56 + .49 — 52
Lolumbuu, [0S L T b — .02 + .03 - .18 -, 63
Pittaburg, Pa..cooveeeeni e + .67 — 19 .27 + .04 - 52
Lako Reglon:
()uwe N Y e — 17 —, B0 — 2 + .07 — 45
Buffalo, N. Y. ... — 8| 48| + 40| — D4 — .88
(‘hvelmd Ohio ...... .00 — .26 - — .45 -, 88
Detroit, Mich .......... — 2| -7 $+210| — .41 - bt
Alpena Mich ........ — .36 — T2 +1.08 - . 8B — . 88
d Haven, Mich. — i kB .80 74| 08
Hilmukae Wis ..... — 49l 4B —70| —.70| 4.2
Chicuio, ni - 28| 4 .53 68| — .60 — .69
+1.10 — .88 -1, 00 — 4 — .88
- BT 406 —.77] =72 4 .40
—1, 08 +1.86 -~1,18 -~ .98 et ]
— .77 +1.81 —~ 17 -8 - .T0
Tl Jaw| S| Tl Ziu
+ +2. —~ — -
— 51| —.68| +.22] —.B80| .58
-— .10 + .07 & - .78 -— 08
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TAnLE I1.—Pyrecipitation departures for the scason of 1392 from the normal of many
years—Continned,

For the weeks ending—
Stations, Soptember Qctobor
B, 12, 19. 20. 3.
Misnouri Valley:
Springfield, Mo......... Saeaaeeaaertaseeseaaaas — 427 — 34| — .81 .7 — .0
Kansas Clty, Mo........ooooii i + 04 + .89 —1.05 — .08 — .82
Concordia, Kans ... wra] = H3 —t] -, B8 - 08 — .51
Qmaha, Nebr.... U1 - ~ T — 71 — A1
* Valentine, Nobr. ceee] M 04 ~— 85 — 20 — BB
Huron. B.Dak..oovniiiiiniiiiiiiiniainnn, -2 4 ]~ .80 - .80 - .85
Extreme Northwest:
Moorhead, Minh ....oooviiiiiiiiiiiiiiiane. — 49 - 34 ~ .56 - . 08 - .50
Bismarck, N.Dak.....o.oooiiiiiiiinnn, — b -2l - 28
Fort Buford, N. Dak ... ...l — 1] =17 — 21 - 21 .08
Rovky Mountain Slope: )
avre, Mont.... ...t — .08 - .27 — .28 —~ .16 -, 88
Cheyenne, Wyo ....c.iiiiiiiiecenerinienonnne- - .18 — .25 —_— 21 - 14 -~ .14
North Platte, Nebr.......o.oooiiiiiiineinana, — 97 — 0B -85 - 20 - 28
Denver, Colo. ....oooeniiiriiiariiiiaianaaaanas ~ .80 — . 28 — 18 — 14 - 14
Dodge City, Kans.......coocoviiiiiiiiinnnnn. 4,69 — .27 1 - 28 -~ 3¢
Pacifie 1
Olympia, Wash ..oooiariiieniiniiiiiiina.. T D Y 3 N A 12,08 - .04
Portland, Oregon..... — 21 T ) — 87 +1.13 — .66
Rosebnr&, Oregon SN - 14 — 82 + .02 - 87
Red Bluff, Cal........ — 11 - 14 4 .16 -, 14 N |
Sacramento, Cal...... — 05 -~ 07 — 07 —_ 07 + .08
San Francisco, Ual ... L0 — 02 — .07 — 07 — 08
Loa Angeles, Cal........... ...l ] N .00 00 - - 10
Nan Diego, Cal ...t ] .00 .00 00 — PN 1 §

BTATE WHBATHER SERVICE DIVISION,
By H. H. C. Duxwooby, Major, Signal Corps.

INTRODUOTION,

State weather service work, the general features of which have been
fully outlined in previous similar reports, has been earried on to & much
greater extent than heretofore, and the results accomplished during the
year fully sustain the high standard of usefulness claimed for State
weather serviceorganizations. The entire territory of the United States,
with the exception of Alaska, i8 now covered by local weather services,
‘the last organized being that for Idaho, where energetic work is now
being done toward perfecting the service in that State.

During the year Iowa, Maryland, New Jersey, and Ohio have by
legislative enactments provided for the maintenance of their respective
State weather services, and it is expected that the action of these States
will be imitated by numerous others during the coming year. The work
‘in New England was until March 22, 1892, conducted under the direc-
tion of the New England Meteorological Society, with central station
at Cambridge, Mass,, but on the date named a change was effected
whereby the central station was transferred to Boaton, and the title of
the organization under which the work is now carried on is ¢ The New
England Weather Service.” In Kansas, the director, owing to presa of
duties m connection with the Washburn College, in April, 1892, felt
compelled to withdraw from the lecal service, much to the regret of the
Chief of the Weather Bureau. The Kentucky service, until August,
1891, was operated under the auspices of the Polytechnic Society, Louis-
ville, but in that month was placed under the direction of the Weather
Bureau observer at Louisville. Until August,1891, the Dukota weather
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service covered the territory of both North and South Dakota. In the
month named action was taken to form separate services, Bismarck
being selected as the central station of the North Dakota service and
Huron for South Dakota. In addition to the usual work of the Cali-
fornia service there have been issued from Red Bluff, I'resno, and Los
Angeles weekly weather crop bulletins devoted to their respective lo-
calities, and these local bulletins have met with mueh favor.

PUBLICATIONS,

The character of the publications issued by the local services has
been so greatly improved that among the weekly and monthly reports
now published may be found many possessing o high standard of ex-
cellence from both literary and typographical standpoints, Too much
can not be said in praise of the valuable work of the directors of the sev-
eral local organizationsin the line of improving their publications, The
regular monthly reports now contain tables of meteorological data and
the several elements are generalized and discussed, and in many reports
the graphic iHustrations are of a highly creditable character. . With
access to these State reports it will be possible to determine the special
features of the climate of every section of the United States, and it
would be difficult to estimate the value of this one feature of State
weather service work, affording as it does a means of supplying to im-
migrants, invalids, and meteorological students detailed information
which it would not be possible to secure were it not for the existence
of the extensive system of meteorological observations conducted by
Btate weather services,

The Weather Crop Bulletin has been prepared as usual in the State
Weather Service Division, and full description of the value of this
important feature of Weather Burean work will be found under the
special heading ¢ Weather Conditions of the Crop of 1892

THUNDERSTORMS,

During the year special attention has been given to the collection of
data relating to thunderstorms over the Northern and Central States
from the Mississippi Valley eastward to the Atlantie coast, and at a
number of designated centers special forecasts of the oceurrence of
thunderstorms have been issued, the object of this special thunder-
storm work being to give information as to the prevalence of severe
storms of this class at points from which reported, with forecasts of their
occurrence in other localities in the direction of the storm’s course. The
work in this line during the summer of 1892 was of an experimental
nature, but the results accomplished have been very satisfactory, and
has demonstrated that in this direction there is opportunity for doing
valuable and effective work.

VOLUNTARY STATIONS.

In April, 1892, the work pertaining to the selection and equipment
of voluntary meteorological stations was transferred from the Records
Division to the State Weather Service Division. During the year there
have been nearly seven hundred new voluntary stations established.

MAP DISPLAYS AT U, 8. CAPITOL,

The State Weather Service Division Las also had charge of the dis-
play of weather maps, ete., at the United States Capitol, where large
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weather symbol maps have been shown in the Senate and House lob-
bies. The interest in this work is constantly increasing.

IMPROVEMENT OF THE WEATHER SERVICE.

At the session of the National Grange, Patrons of Husbandry,
held at Bpringfield, Ohio, November 11 to 19, 1891, the following reso-:
lution was introduced by Leonard Rhone, master of the Pennsylva-
nia State Grange, and referred to the committee on agriculture:

Resolved, 'That the National Grange confer with the Secretary of Agriculture as to
a more complete weather service by arranging with manufucturers for a system of
signals by use of the steam whistles connected with their eatablishments, on the
saine principles as that of the Bell telephone of loug and short rings.

And upon which resolution the committee reported as followa:

WORTHY MASTER: -

Your committee on agriculture have duly considered the resolution asking for
more complete weather signals for the bencfit of agriculture, introduced by the
master of Pennsylvania 8tate Grange. We fully concnr in its suggestions, believing
that great benefit would be derived from the adoption of such & code of signals,

Wo report favorably and recommend the adoption of the foregoing resolution by

this b 0
y ‘W. C. GIFFORD,
8. H, Euus,
Mrs. Patience Huxrt,
Mre. A. F. CLARDY,
Commitlee.

Acting upon the above resolution the Chief of the Weather Bureaun
on February 12, 1892, addrossed the following letter to the masters of
the various State granges:

DxaRr Sir: After conference with Mr, Trimble, secretary, and Mesara, Rhone and
Chartters, of the executive committee, National Grange, Patrons of Husbandvry, in
regard to the resolution adopted b{ your order relutive to the better dissemination
of weather forecnsta by whistles, I nm pleased to inform you that the Weather Bu-
reau will cordially cosperate with your order in placing the daily forecasts within
remhi of as many of your members as the limited appropriations of the Buresu will

ermit. :
P In order to place this information directly before the members of the gra.n&;e, I
would request your assistance by fumishin{; me with a list of the names and ad-
dresses of the secretaries of the live subordinate granges within your jurisdiction.
Inclosed please find franked addressed envelope for forwarding the list so that it
will safely reach me,

As part of the duties enjoined by the law transferring to the U. 8. Department of
Agriculture, the extending of the benefits of the service in the agrienitural districta
is one of the most important, and to thia end the inclosed oircular explainiug the
code adopted for the usa of whistles was issned to cover the exact ground indicated
by your resolution. It ia the intention to forward a copy of this oircular to each of
fom' subordinate granges with a letter explaining the assistance required in select-

ng stations that will be most useful to their interests, .

would suggest that yon address a letter to each of the granges informing them
of the action taken by the Weather Burean to comply with their requoests as indi-
cated by the resolution quoted.

As rapidly as the lists of addresses of the secretaries of the local
granges, requested in the preceding letter, were received, the following
letter was mailed to each:

DraRr 8in: I am instrunoted by tho Chief of the Weather Bureau to communicate
with you in reference to the display and use ot weather forecasts and coid-wave
signals within the limits of your grange jurisdiction, for the benefit of farmers of

ourseastion. This is done in order to carry out the expressed wishes of the National
range, ns will be seen noted upon the inclosed printed my.
. Your grange with your name is found upon the list. furnished by your State offi-
cinls as one recommended for carrying out the details of this work,
Will you kindly, at the enrliest moment, bring the subject before a meeting of
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your grange, discuss it thoronghly, and then forwnrd the name of the member chosen
to codperate with us in carrying out the details of the work. S8uch person will bo
regularly ap})ointed and full instructions furnished a8 to the duties required, which
must be performed withont compensation, except the henefits to be received by him-
self (or herself), in connection with the farmers of your locality, in being promptly
warned of coming storms, cold waves, frosts, ete. A set of signal flags will be fur-
nished as far as the limited aﬁ)propriations will permit. If the whistles are used,
there will be no expense, and in this connection some large mill or factory in your
vicinity conld be utilized.

The law transferring this Burean from the War Department to the Department of
Agriculture was urged and snpgmrted by your organization, and it is the earnest
desire of the Secretary of Agrienituro and the Chief of the Weather Bureau to make
it of the greatest possible practical value to the agricnltural interests of the whole
country, The Chief of the Weather Bureau will, to the full extent of the limited
appropriations for this service, cotperate with the farmers in this direction.

ermit me to nrge early and prompt action in this matter, sending your reply in
the inclosed franked envelope, which requires no postage.
Very respectfully,
N. B. CoNGuR,
Aoting Chief of Division.

This letter was sent to the secretaries of more than 3,100 local granges
throughout the country, and as a result there were established a large
nuinber of weather forecast signal stations.

ROUTINE WORK.

During the year in the routine work of the State Weather Service
Division, there have been sent nearly 16,000 letters and more than 6,000
letters have been received, recorded, and acted on. The work of con-
dueting this enormous correspondence, together with the preparation of
the text and charts of the Weekly Weather Crop Bulletins, has been
performed with the small force of seven clerks.

The following is a list of the several State weather services, with the
names and addresses of the officials in charge:

State Weather Serviccs.

[Persons marked thus * are employees of the Weathor Burean.)

State and central station. Director. Assistant director,
Alabama, Anburn .. .| Prof.P.H, Mell*
,Arizons, Tucson .. .. ..1 4, C. Hayden* .. .
Arkansas, Little Roc | M.F.Locke..... .| . H. Clarko.*
California, S8acramento. ..| James A. Barwick *. .
Colorado, Denver ................... W.8 Miller*......... ..
Florida, Jacksenville ,.......... ... E R Demainv 00000
Georgia, Atlanta.._........cooe.. ... Park Moreill. ...l
1daho, Idaho Falla .. I R Bmith » ..., .
Tinols, B ringfield . John Craig*........ .
Indiana, Indianapolis ..| Prof. H, A, Hustont .| C. F. R, Wappenhans, *
Towa, Des Moines. .. JJd. R Bage........... .1 Dr. G. M. Chappel.*
Kansas, Ta{)‘:l‘(‘u . . T.B.Jennings*. .. .o
Kentucky, faville ............... Frank Burke*......... ..
Louisiana, New Orleans............. Geo. EEHunt*..............
erzhnd, Baltimore. ....... e P W B.Clark ... Dr. C. . Cronk, *
Michigan, Detroft........ vens B A Evane*.. ... ......
Minnesota, Minueapolis. . JJ.H Harmon* ...

..| Prof 1. B. Fulton *

Missinsippi, University .
.| Levi Chubbuck. ..

Missonrd, Columbia ... | H. A MoNally,»

Montans, Helena. . EJ.Glass*....... .

Nebraska, Crete .... ..} Prof. G, D. Bwezey .} G A.Loveland. *
Nevada, Carson City......... ... Chan. W. Friend ............ Ford A, Carpenter. *
New England, Boston........ v J. Warren Smith* ..........

New Jersoy, New Brunawick ....... E.W.McGann* ........._..

New Mexico, Banta Fe ..... PO H.B.Hersey* ..............

New York, Ithwﬁ .............. wees! Prof. E. A, Fuertes. ......... R. M. Hardinge, *
North Carolina, Raleigh ............ Dr.H.B. Battle ............. C.F.von Herrmanun,*

t Address, Lafayette, Ind.
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State Weather Servicos—Continued,

{Porsuns marked thus * are employoes of the Wenf.l\ey Bureau.)

State and central station. Director. Aassistant director.
North Dakota, Blamarek............ W.H.Fallon*..............
Ohio, Columbus. ........coevenanaie. L. N, Bonham....cco..ooaen C. M. Stronyg. *
Oklnhoma, Oklahoma City .......... J, L Widimeyer* ............ )
Cregon, Portland.......oooooeianoill H. K. Hayeat ..oooovn.. ... B. 8. Pague. *
Pennnylvania, Philadelphia. . . WP, Fatham .. H. L. Ball.*

4 AP, Butler~,..
08 W Glenn v, .
.] 4. B. Marbury * .

. DD Beyan. ... ...] Dr.I.M. Cline.*

Bouth Carolina, Columbi
South Dakots, Huron
Tennessce, Nashville

‘Toxas, Galveston ... ..

Utah, 8alt Lake Clty......c.ccvnn... G.N. Saliwbury v ...

Virginia, Lynchburg.....c.ooovuvne. Dr. E. A, Craighill J.N. Ryker,*
Washington, Olympia. ...... o BB Olney L. .

West Virginia, Purkersburg W. W, Dent*.....

Wisconsiu, Milwankee ......
‘Wyoming, Cheyenne

t Addroas, Oswego, l)mgox;; ]
OPERATIONS OF STATE WEATHER SERVICES,

The following reports of the operations of the several State weather
services have been prepared and submitted by the directora:

ALABAMA,
(P. H. Meli, Weather Burean, director.)

The work of the service may be divided into four distinet departments:
© (1) Telegraphic system. Under this head is disseminatod the weather forecasts
and special warnings., This service is under the charge of the observer at Mont-

omery.
8 (2) gollecting meteorological data throngh the agency of regular and voluntary
obaervers throughout the State.

3) Publishing bulletina,

4) Compiling and studying the records of the service for the purpose of preparing
special bulleting on climatology. :

The benefits resulting to the people of the State from the dissemination of weather
forecnsts are greatly appreciated in most sections. In a few localities, howaver, the
warnings did not soem to be as highly valued as thelr merit warrants, and the result
has been that the displaymen have lost interest and the services have been discon-
tinued. These localities, however, are but few, and they are more than balanced by
those places where the flags are closely watched each day and the fulfillinent of the
warnings highly valned. The frost prodictions have been of great benefit to the
market gnrdeners and truck farmers; to the farming communitiea, however, the valu-
able results have not beeti 8o manifest. The meuns of telegraphie commuunication
outside of the cities, towns, and villages are so meager that the farmers, as a class,
are not reaping tho benefits from this system that is desirable,

The work of the observers in collecting meteorological duta is of a high order of
efficiency. Fifty per cent of these observers have been connected with the serviee
for over tive years, and they have taken much interest in the rmgmsa of tho weather
system in Alwbama, The observers reporting to the central station at the close of
the yenr number forty-three, and with one or two exceptions they are all provided
with maximum and minimun thermometers of the authorized standard.  Asinother
Btates, so in Alabama, the chief work of the obsorvers is the reading of thermometers
and readiug the amount of precipitation. Some tnvestigations have been sonducted
during the year toward the study of thunderstorms and electrical disturbances, and
observers have been reguested to give fnll reports concerning all such phenomenn,.

In the publication of meteorological dnta, the work has been of two natures: (1)
the regul]nr monthly bulleting that ars issued on the 15th of each mouth through-
ont the year, and (2) the weokly erop bulletins that were printed on S8aturday of
ench week during the crop senson from April 1 1o November'l, Copiesof these two
bulletins are sent to all nowspapers in Alubdmn, all observers, the dirsotors of the -
Btate wenther services in the United Btates Wenther Burean, and nll parties who
make application for them, The newspapers of Alabamu have shown much interess
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ibn ]tlh:'service by republishing the weekly bulletins and extracts from the monthly
ulletins.

The study of the data that have been accumnlating at the central office dnring
the past ten years has been steadily pushed ahead, and material for future bulletins
relating to climate is nearly in shape for the printer. The policy of the director of
the Alabama weather service hus been to open the files of the office to the examina.
tion of students of meteorology, and, where the value of the work would warrant,
to publish their investigations under the head of ¢ Special Bulletins of the Alabama
Weather Service.” ' Several mmch works have been issued in the past, and, as already
stated, others are in progress of preparation.

During the past five montha the director has been engaged in the preparation of &
monograph, at the request of the Chief of tho Weather Bureau, on the climatology
of the cotton pldnt. This work is intended for publication by the Bureau in its
annual report for the year ending June 30,1892, In the preparation of this mono-
grux;;h it has been necessary to examine the records of all stations located in whatis
technically known as the cotton belt, extending from Virginia to western Texas, -

ARIZONA.

(3. C. Hayden, Weather Dureau, director.)

The local service was organized in Beptember, 1891, and the firat monthly bulletin
was issued in October. No foreeasts have been issued to the public during the year
and as the people are enga%ed more in mining and eattle-raising than in agriculura
work, forecasts would probably have heen of very little benefit. People are, how-
ever, beginning to direct their attention to agriculture, and during the coming season
of frosts several display stations will probably be established, from which it is ex-
pected much good will result.

Weekly weather crop bulletins were commenced on April 8, 1802. The average
issue to the public is about 75 a week, and many receiving them state that they are
very interesting and valuable. The number of crop correspondents at preseut re-
porting to this office is twent{-two.

The monthly meteorological reports issned from this office appear to be of great
interest to the public, and will prove valuable to the Territory, as they are carefully
scrutiniacd by persons outside the Territory who entertain views of engaging in the
raising of semitropienl fruits. Many persons have addressed the local ﬁ)ureau for
meteorological statistics relating to the climatology of certain sections of the Tenei-
tory, which information has always been furnished as fur as possible. The average
issue of the monthly bulletin is about 100. Fifty-seven voluntary meteorological
stations are now in operation in Arizona. A majority of these are using their own
instruments. Seventeen stations have been established during the year. Five have
been discontinued.

ARKANBAS.

(M. ¥. Locke, director; ¥, H. Clarke, Weather Bureau, assistant director.)

During the past year tho service has received its entire nulpport from the National
‘Weather Bureau. It has continued its work on substantial iy the same plan as out-
lined in my report made & year ago. It has been the aim of the director to secure
only such voluntary observers who manifested an interest in the work and how
would consent to make a continuons record, Owing to this requirement, the increase
in the number of stations has not been as rapid as could be desired; but it has been
8 healthy growth, and the regunlarity with which reports are rendered and the care
taken in their preparation prove that the selections made were good ones,

The number of display siations has been incrensed from 13 to 19, besides b places
to which forecasts are went by telephone, free of expense to the Government, but
which do not display flags. There are also on hand 6 npplications for the daily
forcasts and 6 for frost warnings. Increased interest is shown ip this branch of the
service by several applications from points along the railroads where there are no
telegraph offices at present, to have this offico use its influence in having offices
opened in order that they may receive the weatlier forecasts, - e

The lack of telegraphic facilities makes it impossible to reach a large portion of
the State where the forecasts would bo of great value, This is especially true of the
platean region in the northern and westorn parts of the State, where the frnit erop
predominates. .

Reports from displaymen state that the forecasts are watched closely, and that

formers in the vicinity and ship]z‘ers of perishable articles are governed thereby.
‘  The interest taken in the Weekly Weather Crop Bulletin continaes to increase, as
is shown by the increased demand for same both at home and abroad. At date of
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Inst Teport the weekly edition was 250, whereas at present it is 362, making total
number of bulleting issned during the thirty-six weoks it is published 13,032, They
are also published in full in the city papers, and Memphis Commereial, and the edito-
rial part in many weekly PRPETR throughout the State. The crop report is also
included in a *“‘patent inside” which is furnished by the Arkansas Democrat Com.
pany to ahout forty weekly papers in the State, e

A marked increase in the number of crop correspondents is also noted. Every
county in the Stute, except three, is represgited by from 2 to b correspondents, the
tota]l number reporting being 193, A much larger number counld be procured wers
mail facilities botter over a large portion of the State. The crop bulletins of the
various State services are displayed in a pluce set apart for the purpose in the Board
of Trade and are carefully pernsed by thioso interested.

The monthly report of voluntary observers is included in that of the State Com-
missioner of Mines, Manufactures, and Agriculture, who has kindly allotted three
pages of it to the State service, The monthly edition consists of 1,500 coples, which
are mailed free to nll applicants. Reports are received regularly from voiuntary
observers and 3 regular Weather Burecau stations. Two cotton region stations were
closed during the past year by direction of the Chiof of the Weather Bureau, and
9 voluntary stationas have been estublished and applications are on file for 4 more
stations in desirable looalities. The mont.h&y reports from observers continue to im-
prove in acouracy, amount of data furnished, and promptness with which rendered.

Some simple form of instrument shelter should also be furnished to observers, I
am confident that a much less number of thermometers would be broken, and thus
in a short time the saving from this sonrce would more than pay for the shelter.

I wonld again snggest the advisability of an iuspection of voluntary stations. I

- am confident that much good would be accomplished, which would be ample com-
pensation for the time and money expended.

CALIFORNIA, .
(James A. Barwick, Weather Burcan, director.)

Tho State weunther service of Californin was established in September, 1891, in
complinnce with instructions from tho Chief of the Weather Burcau, and is being
conducted in cotperation with the State Agricultural Society, which bears the ex-
yense of yrintiug the weekly and monthly bulletina, The monthly meteorological
walletin for June, 1892, will contain about 300 reports from observing stations,
showing anincrease of about 80 reports in tenmontha, Over 200 monthly reports are
received from stations established by the Bouthern Pacific Railroad Company, in its
Pacific division. The regular edition of the monthly meteorological bulletin is 00
coyias, which are judiciously distributed,

The Weekly Weather Cror Bulletin is also printed at the expense of the State Agri-
cultural Bociety, 600 copies ming issued weokly. When haying and harvesting are
completed and the marketing of fruit commences, thenumber of erop reports begins to
drop off, as during the heated torm of July and August many of the observers and
erop correspondents leave for an outing without arranging for a continuance of the
reports. ‘The interest in the State weather service work is generally confined to the
months from Neptember to July. Haying and harvesting are usually completed in
July, and these crops lie ont in the field for several monthe—often until the first
rains of Beptember or October. Fruit-dealers buy the fruit crop while satill on the
trees, and the work of picking and marketing is done by them, the grower having no
concern in the erop affer the sale is consummated. It will therefore be understood
wh‘y 80 many correspondents discontinue their reports and pay no attention to requests
to forward them after they have disposed of their own crops, :

COLORADO.
(W, 8. Miller, Weather Burean, director.)

The most popular branch of Btate service work continues to be the weekly
weather orop bulletine, The number of crop correspondents this season is 85, The
werkly edition of the bulletin averages 325.

The total number of volunta}'g' observing stations is 101; during the year 84 sta-
tious were discontinued and 28 eatablished. The stations are ull equipped with
standard instrumenta, The observers are very faithful in performing the labor in-
volved, and they are more than deserving of all the commendation and sppreciation
their work cpalls forth,

From the data received from voluntary observers and crop reportera is compiled
# **Monthly Review.” The numbor of copies issued monthly is about 450. The in-
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terest in this and other publications of the service is best evidenced by the compli-
mentary notices received.

At the close of the year there were 26 weather-signal display stations in operation
within the 8tate. The forecasting of frosts and cold waves is especially appreciated
during critical periods of crop-growth and harvestin%.

The greater part of the tiine which could be spared from eurrent work was devoted
to the preparation of normal monthly, seasonal, und annual temperature and precipi-
tation data. The tables are now completed, and base maps have just heen received
on which these data will be graphically charted and distributed among those spe-
cially interested. )

. During the year a great deal of miscellaneous data has heen prepared for publica-
tions, for the use of State officials, and in compliance with individual requests, ete.

FLORIDA.
(E. B. Demain, Weather Burcan, director.)

The organization of a weather service for Florida was undertaken last summer in -
accordance with directions contained in letter from the Chief of the Weather Bu«
rean in July, 1891, There were at the time 19 voluntary and 7 Weather Bureau sta-
tions in the Btate. The voluntary observers were transferred to the State weather
service, and the first monthly summary, that for September, was issued about the
middle of Qctober.

Meanwhile a call for voluntary observers in sections of the State not represented
whas issued through the press and by correspondence, and the promise was made that
instruments would be furnished. In a short time about 20 additional observers had
offered their services, but on aceount of the stick of thermnometers and rain gauges
for issue to volunteers having becomo nearly exhausted, only those located in coun-
ties from which no reports were received were supplied. Since the first yuonthiy
report was issued, 14 new stations have been added, 13 of which were equipped with

eather Bureau instruments, This made a total of 40 stations. Three stations
have been discontinued and the instruments called in. Three more have rendered
no reports for several months and the observers have probably cossed making ob-
servations. There were at the close of the year 34 meteorological stations, voluntary
and regular, in operation in the State,

Weather forecasts were wired to 18 different points nntil June, when 14 were dis-

continued until October, as they were considered of little benetit during the heated
term.
* Frost warnings were wired to 26 places at Gevernment cxpense, and to 1 at the
expense of the individual, and were mailed to 2 persons. In & number of instances
when frost seemed probable, telegrams were received from different sections of the
State, requesting that the forecasts be wired. Frost warnings were displayed duar-
fng the season on the steamer Manatee, hetween Jacksonville and Mandarin, for the
benefit of the truckers und fruit growers living near the 8t. James River. This
steamer also carries the weather signals daily.

The distribution of the a. m. forecasts by mail was begun March 22, 1892, On
that date they were bulletined and mailed to 135 selected post-offices in parts of
the State that it was believed conld be reached in time to make the jnformation
valuable to the people. Chaunges have since been made, as it was found that some
of the points eould not be reached in time, ‘At the close of tho year the a. m. fore-
casts were mailed to 121 offices and the p. m. forecusts to 3 offices. The post-
manters at several points, in addition to posting the bulletius in their offices, pro-
cured ﬂaﬁs and made displays for the benefit of their localities.

As to the benefits resulting from tbe liberal distribution of the forecasts and warn-
ings, it is conceded by all with whom I have communicated that the frost warnings
during the past season were the most satisfactory ever issued, but there is still room
for improvement. One or two frosts occurred late in the spring, for which no warn-
ings wero received, and did considerable damage to trucking intevests, The fore-
casts and warnings are raceived with much eagerness during the season when
damage is liable to occur from frosts, and the interest in the work of the service
generally is increasing.

The crop-bulletin feature has heen very favorably commented npon by the two
leading agricultural pnpers of the State, ns well as by many individnals. The oditor .
of the * Dispatch, Farmer, and Fruit-Grower” wrote npon the receipt of the Hrst
bulletin that, in his opinion, it was the best thing yet undertaken by the Weather
Bureau, and that he would gladly give the bulletins space in his paper. He pub-
lishes them in full, The average issue of the bullotin is 95 copies, and we have at

_prosent 50 erop correspondents. LEfforts are coustantly being made to increase the
pumber. Poor mail fucilities in many sections of the Btate groatly interfere with



WEATHER BUREAU. 6595

the snccess of this work, but so far we have sncceeded in getﬂn‘{g enongh reports
from which to prepare bulletins that have been favorably received by the publioc,
The average number of mouthly summaries issued has bocu about 125.

GEORGIA.
(Park Morrill, Woather Burean, director.)

The work of organizing this service begnn on October 10, 1891, Ii has boen es-
tablished entirely throngh the agoncy of the Weather Burean without State sur-
port. The only thing lacking under the present systom, and one which might justify
the seeking of State nid, is an adequate printing fund, Were an nllowance of $500
per year made for printing, the service in ita present form would be perfectly effi-
cient. There being no State service in Georgia up to October, 1891, the growth of
the service and its present magnitude are one and the same.

The daily a. m. forecasts nre telegraphed to 121, and the p. m. to 2 points,
At 44 of these stations went.hor-sigmtl tlags are displayed, and at the remainin
79 the forecasts are bulletined. Frost and cold-wave warnings are telegraphe
to 77 points, including the 44 regular forecast display stations, and 83 special t-
warning stations, The latter are supplied with cold-wave flags.

Many commendations have beer received both of the ‘;uneral foreoast, and the
special frost-warning services. Both of these might well he inoreased to an indef-
inite extent. 'The opportunity for the use of frost warnings is espocially great in
the fruit and truck industries, as they are coming to rank among the most impor-
tant in the State.

'The data for the weekly weather crop bulletina are collected through the agenoy of
820 crop reporters. Reporters delinquent for more thun one mouth are dropped
from the lists.

The bulletin is published entire in the ‘¢ Constitution’ each Wednesday morning,
and the samo type is used for printing 500 copies of the bulletin under proper head.
ing. These copies are mailed to all crop reporters and voluntary observers in the
State, to 86 weekly newspapers, to directors of other State servioes, and to other
interested parties,

The appreciation of these reports is most clenrly shown hy the recent action of
the ¢ Constitution” in adding to ite weekly publication of the Georgia Bulletin tho
%\:bggation of a tolegraphic summary from each of the ten other State services of

e Sonth.

The system of weather crop rePorts, I think, is probably the most popular feature
of the gtnte service, Information in regar(i to orop prospects is always eagerly .
sought, and is attainable at regular intervals only from this source.

Two hundred copies of the monthly report are mailed to the reporting stations, to
other 8tate services, and to 88 papers in Georgia. This report is now prepared by
milliograph, and embraces 7 large bulletin sheets. In this form it is nnattractive
in appearance. Meunns should be provided for properly printing it. 'The millio-

aph process, while useful in many ways, is not fitted for the production of any

arge issue of matter of permanent valne. ‘These monthly reports certainly ought to
be printed in a nent and uniform mauner. .

In October, 1891, there were 12 voluntary meteorological stations from which
yeports were received. To these 27 others have been added. These, together with
28 cotton region and river stations, give 67 stations provided with standawd instru-
raents and rendering monthly reports, - In addition to these there wers, in Octuber,
1801, 4 stations from which reports were not being received. These were delinguent
for a considerable time previous. From two of them the instruments have been
reclaimed, while in case of the other two they have been abandoned. With these
exceptions no stations have been discontinued.

‘The 67 points from which the reports are now received cover the State quito well.
A few more stations are needed in the southern section. It is very ditfionlt in that
eotﬁon of the State to securs satisfactory observers, I think that 15 additional sta-

fous in the proper locations would be all that are required for complete and satia-
factory climatic data.

The most pressing need of this branch of the work is a careful inspection of all the
stations now in operation and provision for an initial inspection of each new gtation -
established. New obuervers as a rule have no techunical knowledge of the use of their
instruments or the theory of proper oxposures. Grent improvement would resuly
frow an inspection of stations by a competent observer.

I would also suggest the issuance of food warnings oither from this point or from
Washington to certain exposed points on rivers which have their source in the
mountaine of north Georgla, notably Columbus, Bome, and West Point. Nearly
every year serious damage is occasioned by flood in these places, and at present ne

4
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provision is madeto warn them. Such warnings could be readilliy issned, as stations
are already cstablished on these watersheds and considerable data exist as to past
rainfalls and floods.

. The matter of increaxing the number of regular frost-warning stations has already
received your attention. I think thata large inerease shonld be made in the number
of these stations in Georgia, but that it can be best nccomplished a little later in the
season.  With thig inerease, and with the moderate increase suggested in the nnumber
of voluntary observation stations, I think that the Georgia weather service might
well be considered efficient and complote.

ILLINOIS.

(John Craig, Weather Bureau, director.)

Bince the transfer of the Burcau from the War Department to the Department of
Agriculture, considerable progress has been made m the work pertaining to this
branch of the service. Reports are now received on an average from ahout 55
statioms; this includes 6 reports from regular Weather Bureau stations. The
increase is owing to the liberal policy pursued by tlis Department in furnishing
instruments to the observers. At the present time about 70 per cent of the stations
from which reports are receivel have been equipped with Weather Burean instra-
ments. Forms 1011 and 1012, compiled from the reports received, have been forwardod
to Washington on the 15th of each month. A monthly report, cyclostyle, has heen
issued to the principal newspapers throughont the State.

Daring the present season, weekly crop reports have been received from about 42
counties, and the information contained thorein is used in compiling the crop
bulletins issued from this station on Tuesday of ench week. Four hundred and
seventy copies are issued weckly, 209 of which are issued to the secretaries of local
granges in tho State, this being done at the request of the grand secretary of 1llinois,
and the balance are distributed among the correspondents reportiug to the various
State weather centers, and to the principal newspapers of l?]inoin' and 8t, Louis,
Mo, This part of the work is highly appreciated Ey those interested, and it is con-
sidered one of the best features of the service. As a general thing, the reporis are
published in full by the {)rinci]ml newspapers of the Suate.

Weather forecasts and wurnings are telegraphed to the prinecipal points in the
State. Eighty-seven stations are receiving reports daily, except Sunday, at govern-
ment expense.

The Ohio and Mississippi and the St. Louis, Alton and Springfield Railways furnish
without expense to the Government, the forecasts and warnings to the stations (46)
along their respective lines, These forecasts and warnsgs are greatly apprecintod
by the citizens.

INDIANA.
(Prof. H. A. Huston, director; C. F. R. Wappenhans, Weather Bureau assistant director.)

During the flscal year ending June 30, 1892, 81 display stations received the fore-
casts by te]egmrh—-—w in the morning and 29 at night; and the night message was
mailed to 3 stations. One station received the cold-wave message only; and froat,
thunderstorm, storm warnings, and the cold-wave messages were sent to all display
stations by telegraph.

In January, 1892, the sending of forecasts to railroad agents was resumed ; it had
been done for a great number of years, but after the novelty had worn off, station
agents hecame careless in gosting the bnlletins every day, leaving old ones for dis-
play, which misled the public, and this mode of dissemination of the forecasts was
gradually discontinued. At present the forecnsts are sent by telegrugh to 12 depota
of the Pittsburg, Chicago, Cincinnati and 8t. Louis Railway, and to 4 depots on the
Indianapolis, Decatur and Western Railway. By baggage-masters of the night
trains of the various divisions of the ‘“Big Four System,"” the forecasts on form 1038
are sent to 58 depots, on the Cincinnati, Hamilton and Indianapolis Railway to 4
depots, on the Louisville, New Albany and Chicago Railway to 8 depots, and on
the Lake Erie and Western Railway to 8 depots. The displaymen and everyone else
with whom I spoke about it assured me that the ’people appreciato the display and
the forecasts very much, especinlly where the foracasts are heralded by steam
whistle (which is being done at 7 stations), as the sound reaches farther than the
flags can be distinguished, and therefore many more people living in the countr
have the benefit of the signals, and watch for the time when they usually are sotu;dedy.

Starting with the issue of 1560 weekly crop bulletins at the beginning of the season,
1 have heen compellod to inerease the number issned to.400, which is the number
issued at the end of the fiscal yoar. The Indiana Farmer, with a circulation of
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about 15,000 coples, publishes the full Lulletin rogularly; the city papers, and &
few of the weekly papers in the State, puhlish the synopais, and this is also sent by
the operator of the Associnted Press. There are about 30 correspondents who send
reports rogularly, and n few who do 8o occasionally, Merchants on 'change and
others who reud or receive the bulletin, expressed themselves quite favorably in re-
gard to the publication, and it seems the bulleting are of general benefit.

Five hundred monthly bulletins of the Indinua State weather service are pub-
lished every month. There are at present 34 volunteer ohservers who send reports;
none were discontinuoed, and 6 were established during the year.

In order to mnko the observitions of the service more uniform and of more value,
I would respectfully suggess that all those observers who have exposed thermome-
ters only may be furnished with o maximum and minimum thermometer. When I
have more time at my disposal 1 will furnish a list of those observers to whom self-
registering instruments ought to be sent. If there should be volunteer observers in
Indiana who, having instruments provided by the Weather Burean, and who send
their reports ouly to the central ofilee at Washington, I would respectfully suggest
that they may be instructed to send the reports to my nddress and, if desived, after
making copy of the roport, I could forward the original to tho contral oftice,

IOWA,
(J. R. Sage, dlroctor; Dr. G. M. Chappe!, Weather Bureau, assistant director.)

That this service has steadily grownin {mb]ic favor, since its establishment by law
in 1880, is attested by the fact that the bill appropristing nn inerensed amount for its
support the coming biennial term passed hoth branches of the lute general assembly
without a nogative vote. A very enrnest eflort has been made by those charged with
its management to increase its efficicnoy and to make it worthy of publie support
and contidence. .

Monthly meteorological reports are now roceived from 94 stations, including the
5 Weather Burean stations within this State, and 2 (Omnha and Lacrosse) in con-
tiguous States, Weekly weather orop reports are received during the crop season
from the observers at the most of these stations, and from 86 woather orop observers
who are not supplied with standard instruments, In addition to these, thore is
connected with this Bureau a well-trained and intelligent corps of crop correapond-
ents, numbering about 1,060, from whose reports monthly tabulations, showing the
condition and aoreage o stuple crops, are made during the season. These are pub-
lished in the Monthly Review, and widely distributed by advance sheots to the presa
of the country. Of the Monthly Review, there wore issned during the year 24,600
copies, 'T'he total number of weather-crop bulletins issued during the year (twenty-
six weeks) was 36,600, and the issue during the current season has been incroased to
1,700 per woek. These aro distributed to tho press of the State, and to all whoe are
sufficiently interested to make application for copies, Summaries of the weekly
bulletina are given to the Associatod Press, and are published in all the papers re.
ceiving the same in time for their weekly issues. The general appreciation of these
publications has been attested by numerous letters and flattering press notices.

There are within the State 85 dia‘)lay stations at which daily forecasts nre received
and displayed by tflags or given to the public by whistlo signals. There in an evident
inorease of public interest in this work of the National Bureau, and the State service
has done all in its power to give the widest possible dissemination to the weather
forecasts.

This service was established ns an auxiliary organization, and it has been the aim
of those charged with its administration to take up the work of extension at the
points where, by necessary limitation, the Notional Weather Bureau left it incom-.
plete. With this in view, upon ascertaining that the National Burean had no avail-
able funds for the purchase of instrnments, the State appropriation hias been drawn
upon for the equipment of 9 stutions, at which thoroughly compotent observers
have been securdd. ‘

'The director has also agreed te y n{ for the paper and print,intpi of 100,000 penalty
wrappers, to be used in mailing the bulletine, weather maps, and other issues at the
central station, to be used during the current season, .

Frequent requests have been mude for the donation of flags for the equipment of
display atations nt various plnces within the State; but this service haa not approved
such applications, beheving it would be better for the general publie to expend the
noney aprrupriutcd for that purpose in sending the forecasts to stations where the
geople will contribute the small smount necessary to purchase the required outfit of

ags, ete.

'.{she establishiment of a lacal forecast station ot Des Moines, for the State of Iowns
has greatly increasod public intorest in the servico, and the issuo of woather maps,
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which now reach over 330 points at an honr sufficiently early to give value to the
forecasts thereon, has also contributed to the same end.

This service has nndertaken the work of preparing data in form of chierts, tables,
maps, and pamphlets illustrating the climatic featurcs of the State, as related to
crop production and the ‘pnhlic health, to be used as a part of the Iowa exhibit at

the World’s Columbian Exposition. This work will necessarily entail a considerable
draft upon the clerical force of the office.

KANSAS.
(T. B. Jennings, Weather Bureau, director.)

This service consists of 1 contral station, 72 voluntary stations, 5 regular stations
of the National Service, 1 station of the U. 8. Ariny Medical Service, 20stations of
the Union Pacific Railroad, 85 weather crop reporters, and 16 forecast and cold-wave
warning display stations,

Owing to the large increase of duties devolving upon him, requiring his whole
time in the class room and laboratory of the college, Prof. Lovewell withdrew from
the directorship of this service in Aprillast, and the present diroctor nssnmed charge,

On April 9 the office of the central station was moved jrom Washburn College
into the city, thus permitting it to be in close tonch with the press and public and
giving it the benefit of immediate telegraph and mnil fucilitios.

The weekly weather crop bulletina were continued until September 9 and re-
sumed April 15, They are furnished to each United States Weather Burean station
in the State, each voluntary station, and each weather crop reporter of this service,
to 423 daily and weekly newspapers in the State, 4 of the largest agricultural papers
outside of the State, 103 post-offices in the State, each State weather service, and to
the following railroads, viz, the Atehison, Topeka and Santa Fe; the Chicago, Rock
Island and Pacific; the Kansas City, Fort Scott and Memphis; the Missouri, Kansas
and Texas; the Missouri Pacific, ‘and the Union Pacific,

In connection with the weekly bulletin, a weekly rain chart is issued showing the
distribution of rain over the State during the preceding week, and is based on thesame
reports that are used in cempiling the bulletin, Three hundred copies of this chart
are milliographed and sent to the State educational institutions, o large number of

ost-offices, three high sclhiools, the publiclibrarios, the State societies—agricnltaral,
Il)ist,orical, f)orbicultum], ete., county ngricultural associntions, and the observers,

The monthly bulletins are printed by the State Board of Agriculture, 5,000
copies being printed each month for general distribution. Owing to a law passed
by the last legislature requiring all State printling to he submitted to a board on
printing for approval before incurring the expense, this feature of the work has heen
seriounsly, though unintentionally, hnmpered by much delay in getting the monthly
data into the hands of the public and thereby tending to discourage a few of the
volnntary observers.

A monthly rain chart is issued with the bulletin, by aid of the milliograph, and
300 copies distributed on a plan similar to that of the weekly edition.

In connection with the monthly rain charts are issued 50 charts showing the de-
parture from the normal temperature and 50 showing departure from the normal
rainfall for the month, based on records extending {rom six to forty years, These,
being prepared for study, are issued in alimited quantity and sent to meteorological
investigators, and a fow scientific institutions interested in this line of atudy.

Meteorological and climatic data have been compiled by this office, at various
times, for the State Board of Agriculture, the State IHorticultural Society, some of
$he railroads, and occasionally for newspapers, while each antumn reqnests come
from many of our largest cattle-owners for information covering the preceding season,
to enable them to decide where to winter the cattle, at home or in some other part
of the State.

The present director has be&un the study of twe important subjects—hot winds
and the relation of rainfall in Kansas to areas of low pressure. The daily details of
the State service, twgether with those necessarily devolving upon him in its con-
nection with the National Serviee, permit of but slow progress, yet much enceurage-
ment is had from the progress already made.

It is here desired to acklowledge the valuable nssistance afforded this service dur-
ing the year by the Chief of the k’Veather Bureau, without which its measure of suoc-
cess would have been reduced to a minimum,

KENTUCKY.
(Frank Burke, Weather Bureau, director.)

Until the early part of August last, the Kentncky weather service was operated
under the anspices of the Polytechnic Society of Lonisville. During the latter part
of that month, owing to lack of proper support by that body, it was transferrved to
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'(clho charge of the observer at Louisville, and has remained under his direction to
ate, .

The expausion of the service and the appreciation of its Lenefits by the Yub]io
during the past year have shown a marked and most enconraging increase. It has
now passed beyoud the tentative period of its oxistenco and is rapidly acqniring a
substantial footing among the recognized pnblic institutions of the State. Thongh
the attempt made two years since to secnre legislative support for it met with fail.
ure, there i8 overy reason to believe that a scecond presentmt}on of u bill providing for
its maintenance would be successful. The wide dissemination of its publications
throughout the State, the interest manifested in it by the press, and the display of
weather forecast signals in most of the important towns, have anccomplished much in
the way of educating the peoplo to its purposes and benefits. That there is a largely
increased interest in it is evinced by the comparative case with which observers and
erop correspondents can now be obtained, which work wans formerly attended with
the greatest dificulty. The ontlook for the service is brighter now than at any other
geriod in its history, and, despite the many drawbacks incident to its progressin this

tate, it has advanced to a position of recognized unsefulness, and, with proper sup-
port by the general assombly of the State, will compare favorabl
similar organization in the country.

The number of forecast telegrams sent out daily at present is 40, a larger num-
ber than at any other time since the organization of the service. These tigures,
however, do not by any means represent the extent of the actual displays made in
the State, as about a third of the places to which the telegrams are sent serve as
snbeenters of distribution, from which they are distributed in vavions ways
throughout the contignous sountry without expense to the Government. The tele-
phone is utilized extensively for this purpose in the interior towns, and the whistle
system is rapidly acquiring popularity in places where the facilities for its use
exiat, It is to be regretted that the tolegraphic system of the State is 8o incomplete,
a8 frequent cnses have arisen of places where the warnings were greatly desirved by
thie people, but which, owing to Inck of proper communication, or to excessive
“other lines” tolls, tho possibility of sending them was precluded. The numerous
applications for, or inquiries relative thereto, and the willingness of most display-
men to ineur the expense of purchasing flugs for the display of signals, give amplo
evidence of the incrensing popularity of this branch of the work of the service.
Efforts have been made, from time to time, to increase the distribution of warnings
through the mails, but it has beeu impracticable to do 8o, except to a limited extent
from this center. This is due main]y to the lack of departing trains at suitable
hours and the infreqnent stops made by those which might be available for the
delivery of forecasts, There are, howaever, & number of displays made by persons
who obtain the forecast from the morning pupers, notably along the line of the
Louisville Southern Railroad.

The frost-warning system of Kentucky is perhaps the most highly developed in
the country. Although the weather conditions of the past antumn did not admit of
the best utilization of' these warnings, the knowledge of the coming of a dangerous
frost would hiave been promptly received by at least 260 persons, and by them dis-
tributed throughont their respective distriets.  The manager of the Newport News
and Mississippi Valley Railroad, and the manager of the Western Union office here
have rendered valuable nid in the perfocting of this system. ‘The Louisville Tobneco
Board of Trade has assisted in the work by the subscription of funds for the pur-
chase of frost-warning flags and in securing reliable displaymen in all parts of the
tobacco districts of the State, A single frost warning sent ont at a critical time may
result in immeasurable benefit to tobacco-growers, but great care should be exer-
cised im the phraseology of the telegrams, and a clear distinction made between the
}n‘edictions of light and heavy frosts, as the cutting of the crop while partially green
s more injurious to it than are the effects of a light frost.

There are 1ssued weekly at the present time 500 coples of the crop bulletin. This
includes many sent outside the State, and represents nearly double the number
issued lust season. The report is compiled from the weckly statements of alout 200
correspondents distributed through all the agricultnral counties of the State. Its
publication in nearly all of the principal newspapera of the State secures for it a
wide circulation, which is constantly increasing. T'he addition of the rainfull chart
to the bulletin has greatly enhanced its value and has excited much interest and
favorable comment. The reports are especially valuable during that portion of the
season while tobacco is maturing, and they are eagerly read by speculators and
others interested in that crop. 1t is intended to make the condition of this impor-
tant staple a special feature of the reports, and to that end the number of corre-
spondents in the tobacco-growing counties is now being largely incrensed. With
the completion of the arrangements now in progress, very complete reports will be
received from every tobacco district of the State. Itisin eontem‘;lutlon to issue, at
regular intervals during the remainder of the season, a special tobacco bulletin., It

y with any other
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is thonght that there is a need for snch a publication and that it will meet with the
- approbation of everyone interested in the erop,

At the commencement of the year there were 18 stations in operation from which
meteorological reports were received, None of these were diseontinned wholly, but
from several of them fll reports were not received, At the Freuent time there aro
32 stations making full reports and 13 rainfall stations. The work of increasing
the number of these stations is necessarily slow, ns by past experience it has been
found that searcely more than half of those who gignify their willingness to under-
take the work {ultill their promises. Conseqnently great eave has been exercised in
the selection of observers, and as s result ne:aaly all on the present list have proved
to be competent and reliable, The strictures placed npon this work by the inade-
quate supply of instruments available for issne has prevented a larger increase
than that exhibited. Thirteen stations were, however, supplied with rain ganges
purchased by funds raised through subscription among the tobaceo doalers of Louis-
ville, and the observers thereat will mnke temperature and other observations as
soon a8 the necessary instruments can be issued to them.

It is hoped that during the present year some method will be devised to nccom-
lish the printing of the pnblications of the service, and thereby save the vast
abor cntailed by the present duplicating process, the results of which at the best

are very unsatisfactory, This may he done through the coiperation of the State
Board of Agriculture, but that organization has at present no funds available for
such purpose.

A field for work for the service in this State which wonld doubtless be most pro-
lifie of good results and practical benelits is the study of the elimatic influences
affecting the growth of tobacco, which is by far the most important crop raised in
the State. No plant is perhaps more keenly susceptible to soil and weather condi-
tions, and a knowledge of the influences to which it is subject would more than
repay the research required,

Another matter which might be embraced within the scope of the work of the
State weather service is the investigation of local elimatic pecnlinrities. There
are many well-nuthenticated eases in the State of comparatively small areas which
show markedly different climatic features from their environments. Excessive or
deficient precipitation, the relative frequency and character of frosts, light or kill-
ing, are subjects which might be considered in this connection, It is within the

ower of a well-equipped weather service to throw much light upon these and
indred matters, and it is hoped that at an early day some attempt mnay be possible

toward the accomplishment of these ends. It is n matter for congratulation that at
last its efforts are meeting with the encouragement and appreciation of those
who derive the greatest bemefit from ity work. Its further extension is now but a
matter of means for the consummation of the ends in view, and there is scarcely
rogm %o question the willingness of the next general assembly of the State to pro-
vide them.

LOUISIANA,

(George E. Hunt, Weather Burean, director.)

The year closes with 49 active stations, rendering regnlar weekly and monthly
reports; of these 31 are strictly voluntary, the remainder being cotton region,
river, and sugar and rice observers, who, in addition to their regular work, coip-
erate in the State work, and their reports form a part of the Btate publications.

The geunerous action of the Chief of the Weather Burean in extending the scope
covemﬁ by the Government forecasts, and furnishing prepaid weather and tempera-
ture messages to parties interested, meets with high appreciation in this State, as is
testified by the fact that there are now 30 stations receiving the forecasts daily
by telegraph. Many of these stations were furnished flags by the Government, by
means of which they display the forecasts on flagstaffs which they have erected;
others have provided themselves with flags at their own expense, while the remainder
give the forecasts publicity by means of bulleting which are posted conspicuously
at post-offices and other places of general resort. In addition to the above, there are
21 points acvessible at an early hour by the morning trains from New Orleans,
which receive the forecasts by mail.

The establishment of 7 stations in the sugar and rice region of this State was
brought about imnainly in my capacity as director, and several of the appointed
observers were sclected from the old voluntary corps. These stations are: Baton
Rouge, Donaldsonville, Franklin, Lake Charles, Opelousas, Rayne, and Schriever,
Additional stations were authorized nt Covington and Point-a-la-Hache, but they
have not yet been placed in working order, owing to a question of telegraphic ecom-
munication at the ono place and the inability to secure a competent person to assumo
the duties at the other, The reports from these stationsare valned additions to the
meteorological records of the State, as they come from &istricts devoted especially
to the cultivation of sugar and rice.
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The popularity of the weekly wenther crop bulletin continnos undiminished, whilo
its circnlation hns increased to over 200 copies. In addition to its private distribu.
tion, which is Inrge, it reaches every newspaper in the State, and is reproduced
generally in their columns,

As in previous years, the publications of the Stato service have been prepared and
distributed without cost to the Government, It has depended npon the advertising
patronage of the Weather Journal and a monthly subscription of $12 given by
the commercial bodies of thia city for its support. The amounts received in this
manner have sufficed to defray nll expeuses, giving a gratuitous distribution of
meteorological data published in the Journal to representative citizens in all por-
tions of the State, and to many (fersons in adjoining States whose requests for the
paper have been granted. The director has all along had in contemplation the plan
of placing the State service on a permaneut basis by means of legislative enactment
whereby sufficient funds would be appropriated to render it independent of both
national and private aid, and at the same time admit of a more complete and satis-
factory publication of the meterological data complied nt the observing stations, In
this matter he moved slowly and cantiously, not forgetting the fact that several pre-
vious etforts in that direction had started out with every promise of success, only to
meet with complete failare, In sounding the sentiments of the people, he found
unauimous approval of his plans; the representative men of the city and country
gunve their hearty indorsement, and the leading dailies of the State discussed the
matter in their editorial columus, urging that the proposed bill be made a law.

Copies of thess editorirls were forwarded to the chief office from time to time as
they appeared. Encouraged by this hearty support, the director framed a bill to es-
tablish o State weather service for the State of Louisiana, coiGperating with the
United States Weather Burean, for the collection and dissemination of crop statis-
tics and meteorological data, whieh was introduced in tho legislature by the Hon. 8,
J. Kohlman.

The bill was considered faverably by the appointed comamittees in both louses,
but the director now learns that action on it has beon indefinitely postponed, leav-
ing its fate an uncertainty. It is hardly probable that the bill will pass, the main
obstacle which now, and has in the past, prevented ita becoming alaw being the lack
of funds in the State treasury.

In the event of the fuilure of the bill to becomaa law, thoservice will, of course,
continue ns nt present; and while the work can not be conducted on as high a plane
as the modest ambition of the director might desire, it will, with the support of the
voluntary observers, continue to be a power for good to the comwmercial and agrioul-
tural interests of Louisiana,

MARYLAND.
(Dr. William B. Clark, divector; Dr. C. P, Cironk, Weather Burean, assistant director.)

Forty places in Maryland and Delaware aro supplied with weather forecasts and
special warnings., Of theso 20 receive them by telograph at Government expense, 23
giving the forecasts to the public by means of tfxmgs, 2 giving them by means of whiatle
siguals, and 3 stations displaying the frost and cold-wave flags only. Four of tho
l‘emainingwstutions orpersonsreceive the forecasts by mail, the other 8 by telophone,

‘The benefits from the forecasts have been acknowledged in many cases, and thero
has been but one instance during the year of telegrams being discontinued for want
of interest in the forecasts. 'I'he incrousing interest in the forocasts is shown by the
numerous applications for them roceived both from Maryland and Delaware.

Up to Juno 14 the issne of the Weekly Weather Crop Bulletin had averagod 1,500
copies, there having heen a gradual increase from 900 to nearly 2,000. ‘I'he expense
of 8o large 0 weekly adition being grenter than the size of the printing fund war-
ranted, the post-oftices of the State were stricken from the list, and conseqnontly
the weokly edition has boon reduced to 800, Since the change in the day of issnin
the bulletin from Saturday to Tuesday, it lias been printed weekly, in part orin fulE
by several State papers, so that it is given n wido circulation.

Tho attention given the Lalletin by the tewspapors is porhaps the best evidence
of ita popularity and value, but lotters received from many farmers give direct proof
of its unefulness, Through the medinm of the bulletin, farmers are enabled to insti-
tute a closer comparison of thoir own crops and soils with those in other sections,
and to dotermine better the value of theproduct. It also ereatos an additional inter-
est in furming, and opens the way to improvement in agriculture and the enlighten-
ment of the farmer. The number of correspondents is now B4, and isincreasing.

Monthi' reports were issued until November, 1891, when, from the lack of funds,
publication was temporarily suspended. However, a bill approprinting $2,000 an-
nundly for the maintenance of a Ntate wenther service was passed by the logislature
of Maryland, and signed by the governor with the understanding that but $1,000
aunually should be used.
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Considerable trouble was encountered in the devising of plans for the publication
of complete and presentable reports commensurable with the small balance available
for printing. Fiually it was decided to begin a new series of reports with the April
number, and to include in this report a summary of the four months from December,
1891, to March, 1892, inclusive. This was done, and the edition numbered 2,000, The
report for the lllOllt]’l of May, current year, has also been issued, and that for June
will soon follow. A neatly engraved map, in colors, exhibiting the monthly distribu-
tion of rainfall and monthly isotherms is included in the report, This publication
has been well received,

There are now in operation 19 voluntary meteorological stations, and of these 9 have
been established during the fiscal year ending June 30, 1892. Five stations have
been discontinued during the year. With a transportation fund for use in establish-
ing and inspecting stations, much better results could be accomplished in the secur-
ing of competent and reliable observers and in the giving of necessary and important
instruction relative to the proper usage of instruments and the correct method of
preparing meteorclogical forms,

MICHIGAN.
(E. A. Evans, Weather Burean, director.)

Qwing to the failure of the State legislature of 180 and 1891 to appropriate means
whereby the State service could be maintained, and in order to economize in the ex-
pense of keeping up the work of the service, thestation at Lansing was discontinued
July 31, 1891, and removed to Dotroit August 15, where the work has since.been
carried on.

The work of the service has been the establishment of voluntary observers’ stations
thronghout the State and to collect the reports of such voluntary observers for pnb-
lieation each month. 'There has also been published in connection with the smn-
mary of each report charts showing the rainfall and temporature for each month.
These charts show graphically the temperature conditions and distribution of rain
throughout the State. ,

There are 54 stations receiving forecasts and cold-wave warnings by telephone,
and 32 by telegraph at Government expense.  Of these 86 stations, 83 are displaying
flags and 3 sound whistle signals,

There are 32 stations on the line of the Detroit, Grand Haven and Milwaukeo
Railway, which receive the p. m. forecasts through the superintandent of this rail-
way by telegraph over its lines free of cost to the (lovernment. 'These forecasts
are used for bulletin purposes, frames having been supplied at Government expense
in which the messages are posted upon receipt.

Railway train signals are carried upon seven of the railroads in the State, as fol-
lows: Detroit, Grand Haven and Milwaitkee Railway, Chicago and Grand Trunk Rail-
way ; Port Huron Division, Grand Trunk Railway; Michigan Central Railway, Chi-
cago and West Michigan Railway, Grand Rapids and Indiana Railway, and Pontiae,
Oxford and Port Austin Raflway., The forecasts in general have given excellent sat-
isfaction throughont the State, and many favorable comments have been received at

* this office as to the correctness of same.

The sverage issue of the Weekly Weather Crop Bulletin from this office is 366,

This feature of the work in this State is fast becoming popular and of great inter-
est, more particularly among the farming community, asis evinced by many in their
willingness at all times to cooperate and extend the area of circulation of the bulle-
tin. Together with the bnlletin issued every Tuesday is a chart showing the dis-
tribution of rainfall daring the week and departure of temperature from the normal,
‘There are at present 91 crop correspondents reporting to this office weekly.

Relative to the change of date of issue of the bulletin from Saturday to Tuesday,
I wonld state that under the old plan the Michigan Farmer, with large circula-
tion among the agricaltural districts of the State, published the bulletin in full, with
the rainfall chart; but owing to the fact that their publicationday wus Friday, and
most of the reports closed Saturday, the weekly bulletin and chart was discontinned
on aceonnt of the information not heing available for publication. This was a net loss
of nearly 20,000 circulation in the State.

There are 4,000 monthly smnmary of reports of voluntary observers published in
this State by the secrctnr%r of state at Lansing, of which 260 are sent out frowm this
office, the balance being distributed by the secretary of state.

There are in operation in the State 102 voluntary observers’ atations. During the
past year 9 new stations have been estabiished and 11 discontinued. Considering
the work of the observers being entirely voluntary, great eredit is dne them for their
faithfulness and the care and accuracy with which their records are kept.
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MINNESOTA.,
(J. 0. Harmon, Weather Bureau, director.)

When the present director took clmr{;e of the service, August 5, 1891, the crop corre-
spondents numbered 40, voluntary observers 18, regular observers of the Woather
ureau 5, and display stations 15. The policy outlined by the previous directors
has been continued, and the progressive policy of the Chiof of the Weather Burean
has heen pursued, and at the present timo the crop correspondents number 142, vol-
untary obuervers 40, display stations 90, and the regular Weather Burean stations 6.
The Weather Crop Bulletin continues to be the leading feature of the service, and
every effort is made to give it the widest possible cirenlation both through the mail
and publication by the press, it being printed on Tucsday and mailed that night
to 300 addresses, mostly 1n this State. There is also publisbed & bulletin containin
the report in detail from each correspondent, a general summary of conditions am%
precipitation chart, graphically drawn. These are furnished whenever requested.

The interest in the service has genorally increased during the past year, resulting
in a large increase in the work of the station, necessitating additional assistance,

The demand for the daily forecasts has been so great that applications for them
had to be discouraged. Of the display stations established during the year, in all
but two instances the display flags were purchased by enterprising citizens or by
the city councils,

It is much to bo desired that rain gauges be furnished to certain crop reporters
in order that the rain chart may be of greater value; also that the number of vol-
untary obhservers be increased nntil each county is represented.

The time required to manifold the crop bulletin with the rainfall map by menns
of the milliograph process iy such as would warrant an effort being made to have
the appropriation increased to such an extent as to allow the same to be done by
BOMO lm-,u{ printer, or by means of logotypes in this office. This would allow a cir-
enlation of from 5,000 to 10,000 copies in pluce of a few hundred. Reports conld
then be printed npon one sheet that now require three, and would be in much better
form for display as exchanges, ete., n8 o coneise report is generally desired, and a re-
port of over 2 pages i8 seldom looked at. A sheet of a uniform size shonld be used
for this purpose whenever P(msilvlo, with n heading that will plainly show the State
for wlnicﬁx it is a roport. This suggestion also applics to the monthly roports issued
by the various State wenther services. The monthly re{mrt of this State service
cgnnists of n general snmmary, a roport by stations in detail, and a precipitation
chart,

The Minnesota State service receives no financial aid from the city, State, or from
any private institution.

MISSINSIPPI,
(Prof. R. B. Fulton, Weather Bureau, director.)

There bas been o large inerease in the number of stations in this State desiring
and receiving the daily forecasta, This is due to o rapidly growing intereat in the
work of the United States Weuather Bureau throughout the State, to an intelligent
apprehension of its aims and methods, and to the codperation of the Louisville, New
Orleans and Texas and 1llinois Central Railvoads,

There are 48 stations (d\s{)lny) receiving forceasts at Government expense by wire,
and 68 by telegraph through the cotiperation of the ruilroads named above, 17 others
Tecoive the cold-wave warnings by wail from near telegraph stations. Most of these
stations display flag signals, .

There has been a decided improvement in tho ' promptness with which messagos
are transmitted.

As the publie is being edneated to apprecinte the purpose and value of the fore-
casts the demand for them increases.,

An effort will be made next season to distribute cold-wave warnings largely to
small post-offices away from telegraph lines by mail from regular display stations. A
lmi’.ist‘ac’cor?r beginuing of such wm‘lc was made last winter through the coiiperation
of Mr. B.T, Webster, of Loulsville, addressed cards being furnished from this office.

'he storm and wind signals displayed by volunteer displaymen on the Gulf coast
at i stations have been much apprecinted by the maritime interests, for whose use
they were intended.

The work of this office has beoun largely directed townrd aducating the publio by
correspondence and other means to a tuller appreciation of the forecast work of the
Bureau, and with more success than in any preceding yoar.

It is probable that the weather forecasts will soon become as important a factor
in business, domestic. and social lifo as the nccurate mensurement of time for prac-
tical purposes has becJine,
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The edition of the Weekly Crop Bulletin issned is continnally enlarging, and now
amounts to 220 copies per weck. 'These are distributed to erop reporters, to nows-
papers, to business exchanges and firms, and to the weather services in other States,

'They are sent regularly to 13 daily and 32 weekly newspapers, which publish them
in whole or in part. Many deaslers in staple agrieultural products request special
copies.

eports are received from abont 50 counties in the State, covering the most im-
portant agricultural districts.

In making up the weekly bulletin the bhrief synopticu] form seems to be most
popular, but some daily papers prefer the extracts from the original reports from
the connties, These are given occasionally at critical times in the weekly bulletin,

For the monthly bulletin reports are used from 44 stations in the State, some of
the observers being cotton region observers, who continne their records during tho
winter season as volunteers,

The number of new volunteer stations established during the year is 4, and the
number of stations discontinned i3 3. A number of other stations have been applied
for within 50 miles of some established station,

From the very considerable damage wrought by freshets in the larger tributaries
of several rivers in the State, notably in the caso of the Tombighee, Big Black,
Tangivahoa, and Yalahusha last u{»ring. #t is certain that an increase in the number
of river stations in the State would he valuable to many interests, They shounld be

aced for the protection desired nearer the head of ejgeh stream than the highest

Iimit of navigation, and possibly on important tributaries. I suggest that such
informstion as these stations could furnish by telegraph in regard to rainfall and
stage of water would afford valuable protection to mnany interests.

Such stations wonld be serviceable at Tupelo and ‘T'ibbee or Muldrow on the head
waters of tho Tombighee; at New Albany and Grenada on the Tallahatehie and
Yalabusha; at Durant or West’s on tho Big Black; at Jackson or Byram on the
Pearl.

The channels of these streams are filling up year by yeéar, and their valleys con-
eequently rendered more liable to overflow.

MISSOURI.
(Levi Chubbuck, director; H. A. McNally, Weathor Bureau, assistant director.)

The State legislature which met last year, recognizing the importance of and
benefit to be l('ieriwul from, extending and systematizing the work of the depart-
ment of the State Board of Agrienlture, included in its appropriations the sum
of 1,000 to _be expended annually in purchusing instruments and other parapher-
nalia to be loaned voluntary observers, publications of data obtained therefrom, more
extensive dissemination of the wcakiy wesnther erop bulletin, and other necessary
expenses incidental to the hetter equipment of the service and the facilities for car-
rying on the work. Tlie benefits derived from this appropriation are obvious, and
tfxe general method of expenditure is discernible under the various headings noted
later in this report.

The meteorological data for the year ending December 31, 1891, oceupies 32 pages
of the Twenty-fourth Annual Report of the Missouri State Board of Agriculture, and
the briefness of this report as compared with that of one year ago is due solely to
the fact that the force and time at the disposal of this office, while the matter was
being prepared for publication was entirely inadequate to the compilation of the
data at hand in a manner calculated to do jnstice to the amount of work performed
during the year. .

The weather forecasts, cold-wave and froat warnings (for flag display and whistle
sigual purposes) aro issued from 8t. Louis and Kansas City, the poor telegraphie
facilities of this office making such action advisable. The only forecasts issned
from this office are 62 bulletins daily (Snndays and holidays excepted), which are
distributed by the various trainmen to stations along the line of the Wabash Rail-
road from Columbia to Centralia, from Centrilia west to Kansas City and enst to
8t. Louis, and from Molerly north to Coatsville. A telegram is received at this
office from 8t. Louis, its contents set in type and printed, bulletins inclosed in
envelopes, and the packages, properly arranged, delivered to the 11 a. m. train for
distribution. The average time of receipt of telegram, coupled with location of this
office, off the main line makes the earrying out of this work in a satisfactory manner
difficult, and distributing the blank bulletins to stations now receiving them from
here and sending the forecast tolegram through the train dispatcher of the railroad,
for copy and display at Eo]mper points, is a scheme recently recommended, and the
accomplishment of which would be a decided improvement. Four stations receive
the forecasts by mail, but thecold-wave and frost warnings are sent thore as well as
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the other stations by telegraph and at Governmeunt exponso. In addition to
85 stations receiving cold-wave and frost warnings, there are 40 special frost-
warning stations. This innkes o total of 95 stations receiving frost warnings during
the season when they are considered valnable, and the matter and method of enlarg-
ing the number is now under advisement. This material inerense over last year,
coupled with the attention paid by both press and public to this branch of the serv-
{ee, seems the best nvailable eriterion by which to attest its relinbility and popu-
arity. .
The Weekly Weather ('rop Bulletin is now printed in pamphlet form, and has
. been subject to considernble change and improvement as regards manner, form, and
date of issue, the lattor permitting a noticeable addition to number of copies fur-
uished weekly papers of the State. The weekly issue is at present, in round numbers,
1,000 copies, d{vided as follows: Weekly State and general agricultural newspapers
850, crop correspondents 250, State weather services, grain exchanges, and private
individuals, 400. Its extensive publication by the papers, thorough dissemination
by the Associated Press, and receipt of numerous telegraphio requests for informa-
tion derived therefrom, prove that the publication is rapidly increasing in popularity
among those interested in the agricuitural resources and interests of the State—a
resnlt ineident to an nndisrntnblc reputation for thoroughness and relinbility, As
s0on as the number of stations permunently established, and the available resources
will permit, the issue of a normal and current weekly tomperature and rainfall
chart in connection therewith will be commenced, though it is hardly expected
;,hs.t such action will be deemed expedient during the present growing and harvest-
ng season.

%‘0 nid in collecting the data necessary to the study of climatology and meteorology
of the State, which in fature years must 1])m\~e of inestimnble value and benetit,
there are connected with this service 100 voluntary observers located at poins care
fully selected as regards geological formation and general topography of the State.
These observers make daily observations of temperature, precipitation, prevailing
wind direction, character of weather, heavy rains or snows, hailstorms, thunder-
storms, and in fact all atmospherie disturbances or o‘»tical phenomena, A system
for thorough and acenrate collection of thunderstorm datn is now being put in oper-
ation. Forty-four new stations have heen established and nine old ones discontinuned
during the year. These changes coupled with 65 active stations of one year ago,
make np the 100 mentioned above, and extra instruments now available, together
with intended purchases, promise at least 125 fully equipped temperature and special
rainfall stations by December 31, 1892, From the data thus collected and systema-
tized o monthly bulletin is compiled, and 300 pamphlet copies of 20 pages each are
issned for distribution to other State weanther services, voluntary observers, pro-
fessors in schools and eolleges, and private individuals interested in the work,
most decided improvement in efficiency and number of tables, as well as other inter-
esting data in this publication, has recently taken place, and an enlargement of the
pamphlet is a matter of the near future, '

The thanks of the service are due to the press of the State for the valuable assist-
ance it has rendered im disseminating the forecasts, cold wave and frost warnings,
and the information issued by this office; to the voluntary observers and crep coire-
spondents for the interest shown and the promptness and regularity with which they
huve performed gratuitous labor, and to the Chkief of the Weather Bureau for detail
of inatructed and competent men, the use of the penalty frank for mailing purposes
supplies furnished un({ instruments loaned, as well as other effective codperation an
assistance rendered.

MONTANA.
(K. J. Glass, Weather Buroan, director.)

™ 'This service was orgnnized in November, 1801, The difector met with consider-
able difficulty in getting the service orgnnized on ncconnt of waunt of' time to devote
to State work, as ho had jnst assnmed charge of Helena station on October 24, 1891,

In Decomber quite an addition was made to the service by a circular letter sent
to post surgeons of the four military posts in Montann, inviting themto send copiea
of their meteorological reports to this oftice ench month, This was soon followed by
anthority from the S8argeon-Genernl to have them send their reports through this
channel to Washington,

The director has endeavored to give in his wmonthly report a full report of the
wenthor conditions of the 8tate, by publishing the daily veadinge of the maximum
and minimum thermometers, méan daily temperature, and the daily precipitation
from each of the stations, This has done more to get the people of Montana inter-
ested in the reporta tgum anything eise, for by it they can see that this service is a
great advertisement Yor the State.
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The Board of Trade indorsed this serviee when it started, and in March presontod
the service with a printing outfit, so that the report could he sent East and present
a nice appearance.

Crop bulletins began April 16, and are sent to each newspaper of the State, direc-
tors of other State services, nnd to erop correspoudents and voluntary ebservers of
Montana service, This necessitates a weekly issne of 135 bulleting,

The monthly report has a cirenlation of 120 per month, The typesetting, folding,
and binding are all done by the director. The presswork is the only part that is done
by outside parties. at a cost of $10.50 per month, The total expenso of editing the
report is about 32, To defray this expense advertisements are inserted, and the
funds derived therefrom have heen lmrc],y sufficient to pay the expenses.

There are several additional features which the divector wishes to add to the re-
port. The most important is baving two maps engraved, the size of the page, of tho
State of Montana, similar in style to the maps contained in the New York monthly
report; one to be nsed for the precipitation and the other for tomperature., Maps
in a report of this kind form one of the most important featnres, as they enable u
person to see at a glance the general features of the weather for the month,

The Montana service needs a great many more observing stations established, and -
also crop correspondents, :

If the director was sosituated that he could make a tour through the country where
stations are needed, ho is of the opinion that quite a number of stations could bo
established. :

It is the intention to issue in January, 1893, an annual report of the Montana
weather service, which will be a complete record of all observations taken during
the year of 1892, It will contain o review of the wenther and crops, and if datncan
be obtained it will contuin the number of acres that was farmed and the number of
bushels of grain harvested. The anuual summary for each station will be published
separately, and will contain the daily maximum and minimum temperatures, pre-

“eipitation, and mean daily temperature by months,  For this }mrpoﬂu the director is
having matrices taken each month of the five tables published monthly, This
issue will be quite lurge and will be sent mostly to the World’s Fair at Chicago for
distribution,

There is one diffienlty which is an injury to the Montana service, and that is the
poor exposure some observers in this sevvice have for their instrments. At times
the variations from the true tempernturs is 8o great as to eall forth remarks und
doubts as to the valne of observations from those stations, 1 therefore recommend
that instrument shelters be furnished to observers of this service, so as to have the
conditions the saine at all stations for the thermometers.

NEBRASKA.
(Prof. Goodwin D. Swezey, director; (i. A. Loveland, Weather Burean, assistant director.)

The Nebraska State weather service has continned during the past year in the
same line of work and under the sume direction as in the preceding year, but with
increased appreciation of, and interest in, the work by the people of the State.

The State Board of Agriculture accords the service the same cordial support and
financial aid that it did last year. Douane College, in addition to the generous nid
that they have always given to the service and to the study of meteorofogicn] (es-
tions affecting the interests of the State, are preparing to build an office for the cen-
tral station and equip it with a full set of self-registering instruments.

The daily weather forecasts and cold-wuave warnings huve been furnished at Gov-
ernment expense to forty points for display during the year. Owing to the location
of the office and the poor telegraph und mail facilities, the work of distributing the
forecasts has all been performed by the observer of the Weather Bureau at Omaha.

The most popular work of the service has been the issne of the Weekly Weather
Crop Bulletin during the growing season. Reporters for this bulletin have now been
secured in nearly every county in the State, and several in some of the counties, the
total number reporting being 175.  An average weekly issne of 400 copies is distrib-
uted, principally in the State. This bulletin is published in all the leading dailies in
the State and in o large and constantly increasing number of weekly newspapers.
The expressed appreciation of this bulletin has fur exceeded that of previous years,
and the large number of requests for the bulletin testifies to its real value to the
people of the State,

A monthly bulletin has been published as heretofore, the edition being 200 copies.
Commencing with the issue for Jannary, 1892, in addition to the precipitation map
formerly published, a chart has been used showing the provailing wind direction
and the monthly mean temperature, and ulso a third chart showing the daily tem-
perature at the central atation, with the daily temperature of the past month.

There are now 84 stations rendering meteorological reports monthly. There have
been 14 stations established and 4 discontiuned (ﬁn‘lng the past year.



WEATHER BURLEAU. 607

NEVADA.
(Charles W. Fricnd, diroctor; Ford A. Carpenter, Woathor Burean, assistant diractor.)

Weather forecasts have boen recoived by telograph during last year at five stationa:
Carson City, Reno, Anstin, Hawthorne, aml Fureka, In this city the forecasts have
been of value to the ranchers and market gavdeners near town, and alao have been
of interest to the people at large. ‘T'he daily tolegrian is published each afternoon
in the Nevada (Kvening) Tribune, and in this way the information is more widely
scattored, At Reno the benefits arve abont the same as at this place, while at Austin,
Eurcka, and Hawthorne the reports from the displaymen are not of an enconraging
nature, all of these places heing mining towns, and consequently but littlo attention
is paid to agrienlture. In a fow instances the signal lags have resulted in saving
some vegetables and warning orchard-owners of frost, but unfortunately there are
hardly any direct results. It is hoped that the inerense in agricultural pursuits
during the coming year will make the forecasts of mueh greater value,
~ The Nevada State Weather Servieo Review has been issued regularly on or about

the 15th, This report has the nsnal weather and crop nows, with the onstomary
tables, chatts, ete., together with n precipitntion map and a tewmperature map, also
diagrams illustrating the daily precipitation aud temperature at the contral station,
Two hundred and fifty copies of the Review comprise the monthly edition,

Heven voluntary stations have heen established during the year—Stofiel, Wabuska,
Belleville, Tuscarara, Wellington, McDermitt, and Empire Ranch—not including the
railroad stations which have commenced issuing v.ports to this office during the

ast year, Thres stations have been discontinned—nodaville, Candelaria, and Punch
levf——nn reports having heen received within the period designuted for delinguent
voluntary observers, and no answer being received from communications addressed
thenm on the subject, There are 85 stations reporting to this office,

NEW JERSEY.

(B, W. MoGann, Woather Dureau, director.)

This important branch of the service. sineo July 1, 1891, hns been greatly extended
through the liberality of 'rof. Murk W, Harrington, Chief of the Weather Bureau,
who now farnishes not only the daily weather forecasts, frost and cold-wave warn-
ings by telegraph, but also the necessary signal flags, at the oxpense of his Bureau.
The high percentage of veritientions from theso forecasts has increased the confidence
of the peoplo to such an extent that many farmers drive several miles to obtain the
information conveyed by the tlags displayed. While visiting the several stations 1
have heard only the most favorable commenta regarding their great value, not only
for the agriculturist, but to all engaged in any of the soveral walks of life. Kspe-
cially is this interest manifested Ly tenchors and children attonding the public
gcliools, and from whose sehool buildings the flags ave displayed.

The forecasts furnished to these stations are from three sources, viz, those de-
termined from tho 8 p. m, reports from the contral offico, Washington, D, 0,, and
those from tho 8 a. mi. by the loecal forecast officials in New York City and Philadel.
phia—the former to the central and northern portions and the lutter to the southern
i)ortions. The number of display stations at the close of the fiscal year 1891 was 16,

During the past year to this number 23 stations have been added, 8o that at the close
of the present year we have 36 stations which display the daily forecasts by means
of flag signals and 3 by steam whistle signals, making 39 in all.  But this number
does not represent all the stations displaying tho forecasts, as they are received and
hulletined by many of the tolograph operators at the stations of the various railronds
running through tho State,

In the interest of the cranberry-growers of the State 25 stations were selocted by
Mr. A. J. Rider, socretary of the Cranberry Growers’ Association, for their especial
honefit. "The importance and value of these warnings are st forth in the following
letter received from Mr. Rider:

“1 would say that we have again had the good fortune to be exempt from killing
fronts in New Jorsoy till the cranberry crop was nearly if not all secured. I know
of but one or two cascs where the crop was not secured when frost camo, and in those
the warnings enabled the owners to flood and protect the fruit. I beg, on behalf of
the eranberry-growors, to assnre vou of our high apprecintion of your efficient and
valunble services, and although the time has not come for a striking and telling
illustration of tha value of those warnings, we are thunkful for the feeling of safety
and confidence which your service has brought us during the critioal period.”

The publication of the woekly weather erop bulletins for the scason of 1892 was
commenced on Saturday, May 6. The total number issned each week is 1,500, mak-
ing the total nuiber of copies issued during the senson 30,000, The producers of the
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State are especially interested in these bulleting, having learned their value from
the issue of previons years in estimating the yield of the various crops and the
probable effeet on the price of farm products. The press of the State regurd the
bulletin as one of the most valuable features of their papers. At the weokly moet-
ings of the Farmers’ Alliance the bulletin is read and is the chief topic for discus-
sion. This branch of the service has contiuned, as in the past, to be its most im-
portant feature. In a letter received at this oftice the secretary of the State Board
of Agriculture says:

“ ['must compliment you on your weekly crop reports,  They cover our State very
thoroughly and give a comprehensive idea of the progress the several crops are
making.” :

The number of stations forwarding meterological reports to this oftice at the close
of June, 1891, was 46. Of these 3 have been discontinued and 9 added, making a
total of 52.  These are now equipped with atandard instroments, which greatly im-

rove the reliability of the reports submitted,  An inereased intorest has been man-

Hfested by all observers, and the reports received during the yenr show a degree of
accuracy which is cortainly most creditable to all eoncerned. ‘Theso reports upon
receipt are carefully cxaminod, means detormined, and printed in neat pamphlet
forin, of which 500 are issued monthly from this office. ‘Fhis branch of the service
has also gained in public estimation, Prof. J. B. Smith, State entomologist, in his
annual report says:

“The reports of this hurean will eventually form one of the most important fac-
tors in the determination of probahilities of insect injury. When we have suffi-
cient data, wo ean sny with some cevtainty whether climatic conditions do or do
not exercise a marked effect on insect dovelopment. If they do, as is possible
the character of the season may often determine the measures to be adopted, or will
enable us to decide whethoer it is worth whilo to adopt any at all.”

Rev. T. 8, Doolittle, v. ., vice-president of Rutgers College, in o lotter received
at this office, says: ‘ Let me take this occaston to commend the work of the New
Jersey State weather service. It is not only of great vnlue to farmmers, who get
much knowledge from your bulletins and circulars in regurd to the wonther pros-
pects and the gathering of crops, but is of interest to many others, It is this kind of
accurate scientific information made productive ot practical benefits that the people
want and prize.”

These resolutions were unanimonsly passed by the Burlington County Agricultural
Society:

“()u); board at the last mecting indorsed the weather bureau of the State, and
advise appropriations hy the State to insure its efficiency and continnance. As un
educational organization the weather bureau stands preéminent. On the climate
of a country depends its production and its habitation. Pleasant and salubrious
climates mu{pruductivn soils are songht after, and it is by this burean that the in-
formation concerning the weather and crops is collected and disseminated.

s Schools and colleges are stadying and making weather observations, thus train-
ing the minds of the young in weather wisdom and Jore, giving to them an under-
standing of the physical laws under which all live and to which people owe their
existence and products.

“T'he erop reports issued by our hurean have furnished the most valuable collec-
tion of statistics ever insued by the State. Coming with regularity nnd accuraoy,
the press and pablic have learned to depend upon them for information relative to
the condition and proapects of the crops.  They are of especial value to the farmer,
for they furnish him with an approximate idea of the year's production, and thus
enables him to regulate his sales to advantage, The intelligent, progressive farmer
will study the ecrop weather report of his State and the world at large, and then sell
his crops at the most opportune time, :

“'Po railroads and merchants, and all classes of business men, they are invaluable,
As agriculture is the backbone of this eountry, its produetions affect all business
enterprises; hence, ncarly every citizen thus is shown the value and practical ntility
of the weather burean,

“The laborer, the mechanie, the professional man, the hortientturist, vitienltur-
ist, each ,mul all are affocted by weather changes and conditions past, prosent, and
to come.’

In order to place this service on a permanent footing, and to obviate the necessity
of asking for an appropriation each year, and the annoyance and uncertainty as to
whether the 1egia{nture would or would not make the necessary appropriation, a
bill was introduced January 1K, 1892, and was unanimously passed by Eoth branches
of the State legislature early in the session, and was approved by his excellency,
Governor Leon Abbett, April 7, 1892, The most importunt feature of this brill is,
that it places the New Jersey State weather service on a permanent basis, with an
nnnlu:ul appropriation amply sufficient to defray the expenses laid out by its board
of directors,
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NEW ENGLAND.
(J. Warren Smith, Weather Bureau, director.)

Up to March, 1892, the work of this service wns continued under the Now England
Meteorological society, with the office at Cambridge, Mass. It consisted of the
regular routine work of tho socioty, as issuing monthly and weekly bulletinsg, corre-
spondence, ote. In addition, the b-year tuble of temperatave and ‘)mcipimtion wus
completed and other work done on the annnal report for 1890. The preparation of
this table and of the account of the Lawrence tornado, by P'rof. W, M. Davis and
Mesara, Clayton and Mills, deluyed the publication of that annnal until May, 18832.
This has hinderod the work on the annuul investigntions for 1891, and very little has
a8 iyet, been done on that. 1t will be printed by the society in the Annals of Harvard
College Observatory, together with investigntions of the thunderstorms of 1886 and
1887, as soon as the tables and summary can be prepared.

About the first of the year correspoudence was carried on by the Chief of the
Bureau and the director of the New England Meteorological Society relative to trans-
ferring the weather service work tu the National Burean, they to establish a New
England weather service. Arrangemonts were finally made for the change and the
office and effects wore moved to the Weather Bareau offico at Boston on March 29,
1892. A decided advantago has been fonnd in boing located at the center, and in
connection with tho locnl forecast officinl for Now England. He has kindiy given
the use of one of his best rooms, and has extended every assistance possible, and is
always ready with counsel and advioce,

The several fontures of the work have increased in value and importance to con-
siderable extent since the transfer and will be taken up separately:

The establishment of the display stations has gone on slowly, but gradually, nnd
without any especial offort on the part of the servieo. All the information possible
has been given, and whoenever requests have been made, care has been taken to firat
learn if the proposed location was in a desirable place, and if the forecasts are de-
sired by the people. In this way I think they have been generally situated in places
where they are appreciated and are doing much good. Many are sending the fore-
casts to surrounding villa %cs, and our aim is to increase that part of the work much
more. ‘Telophone lines will receive especial attention. The locsl and forenoon fore-
casts are most desired by tho displaymen, and that they are {;reatly appreciated and
generally found to be of value and importance in the daily life of those who see the
flags or hear the whistles is shown by letters from the displaymena

Congidernble is being done in Maine in sending the daily forecasts by the railroad
truins, and o good deal in Connoeticut. The olserver at New Haven desorves great
credit for his efforts in this line in that 8tate. 1f his plans succeed that he is now
working on he will, through the railronds and the Southern New England Telephone
Company, reach nearly every town in the 8tate. But when this is neccomplished all
is not done. 1In very many cases the forecasts may bo posted in the depots for days,
nlmost, without being of any benefit to those most interested. In the husy season
of harvesting the farmer does not take the time to drive several miles to read the
forecasts. Some method must be urged for displaying the forecasts by tlags or
giving them by whistles. [ believe that the grange can give the most assistance in
this; and that throngh action of the local granges theae forecasts can be taken at the
depots and given to the people. ‘The train service is good as far as it goes, but must
be supplemented by something more. We hope that throngh the new association in
New England the mastors of the State granges may become interested, and thue set
the loeal granges at work.

About a dozen frost-warning stations are now being established. We are, how-
ever, in correspondence with the president of the Tobaceo Growers' Association and
also of the New England Cranberry Growers’ Association relative to these warnings,
and both seen intereated and promise to bring the matter np otﬂch\llgs.

Reports are being received with a fair degree of regulnrity from 128 erop ocorres-

ondents, well scattered over Now kngland. Up to June 8 the erop bulietinas were
1ssued by the duplicating process, and about 275 copius were sent out to correapond-
ents, newspapers, exchanges, ete.; but beginning with tho following week, arrange-
ments were completed with the Mnesachusetts State Board of Agriculture whereby
the bulletins have been printed and the number sent out increased to over 2,200,

’l‘hmn{(h the winter months we jissne an advance bulletin on the 3d or 4th of each
month giving a brief suminary of the weather for the previous month for ?\\blimﬁon
only. It is sent to all newspapera on our list. In the summer it is considered that
the weekly bulletins fill the place of the monthly. The monthly bulletin has been
increased to 10 pages since the transfer, and is now issued about the 12th or 13th of
the month following the one for which it is the record, The paper for the bulletin
i furnished by the Bureau and the money for printing is furnished by the New
England Meteorological Bocioty, the Hurvard College Obsevatory, the Massachusetts
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State Board of Agriculture, the Massachusetts State Board of Health, the Massachu-
setts Agricultural Fxperiment Station (a small amount), the New }fumpshire Agri-
cultural Fxperiment Station, the Maine State Board of Agriculture. Next year we
hope to have the New Eugland association take hold of it, or else the difleront State
agricnltural experiment stations take the responsibility of printing it. We shall
inerease the pages a8 the funds for printing will admit, as there is no difficulty in
finding interesting material enough to §ill them.

There are now 164 voluntary ohscervers reporting to this service, including the
regular stations in New England.  Of this number 1¥are in Maine, 22 in New Hamp-
shire, 14 in Vermont, 79 in Massachnsotts, 11 in Rhode Island, and 21 in Connecticut,

NEW MEXICO.
(IL. B3. Hersey, Weather Burean, director.’

Farly in June, 1891, the observer in charge of this station called the attention of
the Chief Signal Officer to the necessity of a weather service for New Mexico, but
owing to the approaching transfer of the Weather Bureau to the Department of
Agriculture no action was taken in the matter. Immediately after the transfer the
new management gave the matter attention and the observer was instricted to
organize a Territorial weather service.

. %‘he first monthly bulletin issued was for the month of August, 1891, and was
based on the reports of 13 voluntary observers,

This work has steadily grown until at present reports are received from 33 volun-
tary observers throughout the Territory.

There have been many obstacles to overcome in organizing this service that are
not met with in many of the States and Torritories. A large part of the popnlation
of New Mexico are conversant with the Spanish language ouly. This is particularly
noticeable in the outlying agricnlturgl districts.

Another obstacle is in the poor mail facilities, making it impossible to get reports
in time to issue the bulleting as early in the month as would be desirable. For this
reason it was not thonght advisable to issue weekly crop bulletins, but instead to
issite them monthly.

The growth of the service has, I believe, been very satisfactory, under the circum-
stances. The Teryitorial press has kindly given its support from the start, and [ am
nsPecially under obligation to Col, Max Frost, of the Daily Santa I'e New Mexican,
whose strongest support can be relied upon in this work at all times.

Nothing has heen done in the way of forecasts, flag wnrniugs, etc., but that mat-
ter is receiving consideration at the present time.

1t is be]ieveﬁ that local forecasts would beof great benefit, and could be made with
a good degree of accuracy by one familiar with the local climatie pecnliarities of this
country, with the aid of a sufficient number of telegraphic reports to refer to.

Two monthly bulletins are issncd at the present time, a weather crop bulletin
about the 3d of the month succeeding that covered by the bulletin, and is based on
the weekly reports of aliout 30 crop correspondents. A weather bulletin is issued as
soon after the close of the month as the monthly weather reports are received at this
office, nusnally about the 12th of the month. This consists of a summary of the
weather for the month, tabulated data from each station, and o map with the total
precipitation and average temperature fur the month charted thereon by the use of
shaded areas and isotherms.

About 200 copies of each bulletin are issned monthly by the cyclostyle procoss,
and distributed to the Territorial press and interested parties for the benefit of the
public, TheTerritorial papers very generally publish the summary in full, and sowme
publish the tabulated data also. Twenty voluntary observers’ stations have been
established during the year and 4 discontinued on account of the observers leaving
the place and no other available person being fouud to continne the work, The
general interest of the public is steadily increasing in this work, and several new
stations will soon be established. .

NEW YORK.

(Prof. E. A. Fuertes, diroctor; R. M. Hardinge, Weather Bureau, assiatant dircctor.)

The work of the bureau has been carried on in the same general lines as heretofore
pursued. The year closes with 77 voluntary stations (including 5 military_posts)
reporting on more than one element, and 34 special rainfall stations, while the reports
from 6 Weather Burean stations are also received and published in the monthly
report. Endeavor has heen directed rather to improving the value of reports from
stations already secured than townrd cstablishing new stations,
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In September 10 anemotneters, with self-registering attachments, were set up at
10 stations well distributed in the State, From 6 of these stations good records have
been received, but owing to the stress of other work no use has yet been made of
these valuable data,

The specinl thunderstorm reports are being received from about 80 observers in
the State, but the discussion of these valuable reports has also been rotarded.

There hias been no radical change in the form of the monthly report, of which
650 copies are distributed monthly.

The Weekly Weather Crop Bulletin has steadily increased in popularity, as may be
evidenced by the fact that of more than 100 applications received during the yoar 25
were from newspapers, and several more fromn the principal hay and produce
exchanges in the State. The erop bulletin in that part of the service which can be
directly appreciated by the public; and particular pains are taken to have the atate-
ments made in itcomprehensive nnd nnbinsed. The present issue is 475 copies weekly,
In general, the bulletin is published, in whole or in part, by the most influentinl
papers in the State, particularly those treating of agricultural matters as a
specinlty ; and many flattering notices have been received from the editors relative
to the value which is attached to the publication of it by their patrons. A map of
the State, charted with the weekly rainfull, is alao published weekly in the New
York™ Homestead snd in the New England Homestend, and assurances have beon
received that it has met with very general a})pmuim’ion‘

Of the 75 crop correspondents 30 are regular observers, 34 special rainfall observ-
ers, and 11 report on the condition of erops alone. '

8pecial endeavor has been directed duving the year to a further dissemination of
the officinl forecasts by the establishment of display stations. The papers were
interested in the project, and with their aid and the very general distribution of
cireculars the proposed extension of this branch of the mervice was thoroughly
advertised.

1t was offered to furnish & limited number of flags to displaymen, and for this
purpose 40 full sets and 80 cold-wave tlags wero purchased by the State bureau, As
& result there have been established 167 full display or whistle signal stations, and
20 frost and cold-wave warning stations, during the year, making a total of 136 sta-
tiona recciving the forccasts for tlag display or whistle signals, and 20 frost and
cold-wave warning statious in operation on June 30. Thirty-nine of these display
stations were furniskhod flags by the United States, B8 by the State, and 59 furnish
their own tlags, sound the whistle signals, or post the forecasts in bulletin frames,
This, however, by 1o means represents the total number of }\lncns in the State dis-
playing or bulletining the forecasts, Many of the stations along the principal rail-
way lines post the forecast message as roceived from the traing, while an indefinite
number display the signals from press dispatches. The benetit derived from these
displays is very great, especially in the grape aud tobacco-growing sections and dur-
ing the harvest times.

As the number of stations and the running expense of refurnishing flags in-
crease, the need of a durable signal becomes more emphasized. A semaphorio sig-
nal, although originally more expensive than tlags, would cost less in the long run.

In order to determine where the displays nre properly appreciated, it is suggested
that but one set of flags be furnished to the same displayman. 'This wi]anve 8
tendency to weed out those stations where the displays are of no particular benefit
to the community, but are used solely for advertising purposes,

NORTH CAROLINA.
(Dr. H. B. Battle, director; C. F. von Herrmann, Weather Bureau, assiatant director.)

The work of the service during the past year has been the dissemination of fore.
casts, the preparation of the regular mouthly and annual meteorologioal summaries,
and the issue of the Weekly Weather Crop Bulletin, During the first half of the
year 1802 efforts were directed to increasing the number of display stations and
ostablishing o new system of frost-warning stations, A system of mailing forecasts
to as many stations as could be reached the snme day from the central office at
Raleigh was also insugurated,

In October, 1891, advantage was taken of the opportunity aftorded by the presence
of the Southern Interstate Expesition at Ruloign to popularize the work of the
moteorological division, and, with tho nesistance of the Chief of the Weather Bureau,
an exhibit was made of all the instruments employed in meteorologicnl investiga-
tions, with many charts, pictures of typical clond formations, ete. Complimentary
tickets to the exposition were issned to all voluntary observers and displaymen, not
as compensation, but as a token of appreciation of the services they have rendered
the Htate by their voluntary lnbor. 'The exhibit was of & nature to attract atten-
tion and waa viewed with great-interest by many people,

5



612 REPORT OF THE SECRETARY OF AGRICULTURE.

" The rooms occupied by the State weather service are located on the third floor of
the Agrieultural Building, corner of Edenton and Halifax streets, and are well
lighted, large, and comfortable. ‘The work at the central station is rapidly increas-
ing. In April, 1892, the irsue of the regular morning weather map was commenced.
It is posted at 10 places in Raleigh, and mailed to 20 towns in the vicinity.

During the past ycar the number of stations receiving weather forecasts by tele-
graph has heen increased from 24 to 55, The number of stations receiving frost
warnings has been increased to 46, The forevnsts and special warnings are dissemi-
nated by means of the regular system of flags and whistle signals used by the
Weather Burean., Stations receiving the daily forecasts are all provided with com-
plete sets of 5 flags; those receiving frost warnings only have the cold-wave flag.
The frost-warning stations are scattered chictly in the tobacco-raising districts,

Since January 1, 1892, forecasts have been issued rogularly every day (except
Sundays) for o period of thirty-six hours in advance instead of for twenty-four as
heretofore. This has enabled the director to establish a lurge number of stations,
whieh receive the forecasts by mail from Raleigh on the same day they are issued.
Small frames have been supplied and the forecasts are postod for the bensfit of farmers.
This system has met with marked approval, Thenumber of stations receiving fove-
casts by mail is pow 160. .

The value of the forecasts is undisputed. It depends on the skill of the farmer in
nnderstauding and utilizing them. Many farmoers who receive the frost warnings
neglect to take procantions or make any effort to protect their evops, and hence sutfor
loss. 1In the spring the frost warnings are of spocial valne in thesoutheastern part of
the State, where early frait (strawberries) and truck crops are raised,

The Weckly Weather Crop Bulletin has heen received with increased favor. One
thousand two hundred copies are printed and disteibuted every week. " Tho appear-
ance of the bulletin has been improved by a new heailingund arearrangement ot the
reading matter into more convenient form, The number of crop correspondents is
300, of which number 150 report with great regularity, A dozen new 3-inch rain
gauges were issued in June, 1892, making the total number of correspondents who
report rainfall about 36.

hie change in the date of publication from Saturday to Monday has heen very
acceptable to the press of this 8tate, Most of the weekly papern are published on
Wednesdays, Thursdays, and Fridays, and under the new arrangeinent are enabled
to publish the crop bulletin the same week as issued, which was formerly not the
case,

As evidence of the value of thie crop hulletin may he cited the fact that the sub-
stance of it is telegraphed to a number of ]m{mrn; that o large number print the
bulletin entirely or in part; that certiin merchants at Raleigh have ﬂpeciui lists of
persons to whom they mail the bulletin at their own expenso.

The monthly meteorological reports have been issned regularly during the year,
Animprovement in the arrangement of the matter was made at the beginuing of the
year 1892, thelatitude and longitude, elevation, and name of observer being given for
eachstation. The number of monthly reports issued is 600. FEachreport averages 16
pages in length.

The aunual report of the 8tate weather service for 1891 is nearly completed.

The edition to be printed is 4,000 copies. 'The report will be used as part of the
exhibit of the North Carolina Department of Agriculture (State weathor service) at
the World’s Fair,

During the years 1891 and 1892, 6 stations taking meteorological observations were
established and 4 discontinued.

The total number of stations from which reports are roceived is 52,

NORTH DAKOTA.
(W. H. Fallon, Weather Bureau, director.)

As instructed in letter from the Chief of the Weather Burcau, dated Washington,
D. C., July 23, 1891, steps were immediately taken to inaugurate a North Dakota
weather service, which was finally consummated August 15. Prior to that date
the work was conducted conjointly with the service of Sonth Dakota. The number
of stations then established in North Dakota, 24, served to form a splendid nucleus
for'a beginuing. At date, monthly meteorological reports are received from 40
stations, including 4 regnlar stations of the Wehther Bureau and 1 army post. Dur-
ing the year 17 voluntary stations were established and 6 discontinue({. Although
the above figures show but a gain of 11 stations, there was an actual increase of ﬁ,
as 3 of those transferred never rendered a report. -

At time of transfor, August 13, 18)1, there were 13 stations receiving daily fore-
casts for diaplay of weather and temperatnre signals. Since then 19 udﬁitimml have
been established and 7 discontinned, making at date 25 in coiperation. All but B
of this number have procured their own flags. T'he forecasts are supplied to all
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stations throngh the 8t. Paul and Minncapolis offices, on account of thelr facilities
for quick distribution, In addition to the above number of display stations, there
have recently been established 9 stations for special warnings of frost,

The first issne of the Weekly Weather Crop Bulletin was made for the week end-
ing April 9, 1892,  Since that date an average of 250 copics have heen issned weekly,
The work of ebtaining erop correapondents was pushed vigorously during the first
two months of tho present ealendar year, and every opportunity taken sinee tosecure
additional onea. At date 110 names arve on the list as correspondents, vepresenting
every county in the State under cultivation.  Onan average, 75 of the correspondents
reuder a report weokly, 'The bulletins are printed in full every week by at least &
dnilies and 5 weeklies, and oconsionally by 4 dailies (two in Minnesota) and 15
weeklies. In such a thinly populated State as North Dakota this fact alone ahows
the intorest taken in the work, In fact, this hranch of the State serviee is the most
important feature of all, and it is safe to assert that at lenst threo-fourths of the in-
tcl{igmnt furmers of the State read the reports. Many commendatory expressions
have been made and received.

For the first half of the fiacal year the monthly bulletin was an extremely con-
densed, crude affair. Since March it has steadily improved in appearanes and in-
creased in size, and to-day it containg as much important climatic data as any similar
publication rocoivad from the other 8tate services. 'This improvement in the bulle-
tin and inerease in its adition was brought about, firatly, by the assicnment to duty
at this station of an assistant, and, secondly, through the aid received from the Bis-
marck Chamber of Commerce inprinting, at its own expense, the halletinsin pamphlot
form, The number of bulleting issued monthly has inereased gradually from 100 in
Angust to 200 in June, making an averago issue of 130 copies.

No aid is at present received from the State for prosecuting this work; but snch
aild s practically assuved from the next legislature, in January. Tho Bismarck
Chamber of Commerce has obligated itself to boar the expense of printing the bul.
leting and providing an additionnl office room until fid s veceived from the State,
whieh fact alone will canse its members to work hard for the fegistation.  Thoe sub-
Ject was also broached to a lavge number of the legisintors during a late special
session and mot with much favor and promises of help.

In reviowing the work nccomplished by this service during the {mst yoar, it is
respectfully requested that the Chiet of the Weather Burean consider that the en-
tire population of the Rtate is less than 200,000; that an extremely large number of
this population are foreigners, unable to speak or read English; and that, excepting
along t,'h(s lines of the Northern Pacifie and Great Northern Railroads, the western
half of the Stuate is practically unscttled, making it extremely difiienlt to obtain but
& few voluntary observers in that section,

OHIO,

(T.. N. Bonham, director; C. M. Strong, Weathor Bureaw, nasiatant divector.)

During the last half of the year 1891 tho general work of the service was carried
on a8 in preceding years, reports being received and published monthiy. ‘The same
plan was carried out until, by an wct of the legislature on April 12, 1842, the Olio
meteorologicad bureau was anholished and a ¢ State weather and erop serviee,” under
thie auspices of the State Bonrd of Agriculture, was established, 'The duties to be
performed hy the old service were strictly the reception and printing of reports
from voluntary observers; under the new law the duties are enlarged, vot only to
inelude those of the old service, but also adding thereto the publishing of a weekly
weather crop bulletin, the imsuance and distribution of weather forecasts, frost,
cold-wave, and flood warnings, and all other matters portaining to the elimatology
and meteorology of the State.  The law also eronted the ofticds of director, nssistunt
director, and one or more luecal experts; the director and local experts to bo ap-
pointed by the State Board of Agrieulture,

The distribution of forecasts of weather and fempernture, cold-wave and froat
warnings from Washington, Cineinnati, and Cleveland was conducted throngh the
locul serviee during the year, At the opening of the year 25 points displayed these
signals, but through the efforts of the service and the genorons codperation of the
(?ﬁi(-t' of the Weather Bureau the numbor of poinis has heen inereased to 88 at the
close of the year. Besides these, 6 points reecivo frost warnings only, 'The mes-
sages from Cincinuati and Cleveland nre propaved by the loeal forecast ofticials at
those points from the morning weathor maps amd telegraphad to the central office ot

Solwmbus; they aro then distributed to pointa over the northern and southern sec.
tions of the State to which they apply. “These messages cover the weather condi-
tions for the thirty-six hours following. At the poiuts receiving these messages
they are either displayed by means of flags or sounded by means of whistles for the
benefit of the snrvounding conmumitios,  OFf the two methods the latter is proving
by fur the mont snecesstul, as the signals can be hieard by meansof poworful whistles
for miles away from the point of dissemination, ‘Che resuiting benclits to ull classes
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from the present wide distribution of these daily weather messages are proving to be
very great. Thousands of farmers are enabled to obtain this information and act
accordingly during the season of eultivation and harvesting, and have been ennbled
to carry their operations to a more successful issne than they were capable of doing
before this information was at hand. Merchants are nsing it in their shipments,
builders in building operations, and hundreds of others benefit by it in the common
walks of life. The cold-wuve warnings during the past winter were very success-
fnl, and were highly commended by the people in the different parts of the State,
The local newspaperas of the different communities have taken great interest in this
branch of the work, and publish in each issne the weather forecast and such othor
information obtainable for the benefit of their readers. At all points where the
messages are received they are regarded as indispensable, and are eagerly watehed
for and acted upon. It is the intention to carry this information to every commn-
nity in the State that desires to receive it, as it 18 one of constant benofit and should
be enjoyed by all.

The first issue of the Weekly Weather Crop Bullotin was made April 9, 1892, con-
sisting of 1,500 copies; this number was increased to 2,000 copies weekfy April 15
and to 3,500 copies June 13, 1892, Requests are received daily for the report, and

- the issue will have to be further increased before the close of the current season.
The numeroua applications for the report are satisfactory evidence of its value and
popularity with the people, and the agricultural class in particular. It is eagerly
sought after and pub?ished by the newspapers of the State at large, and by their
means carried to thousands whom the service could not reach otherwise and supply
with the information in the bulletins. Over 700 daily and weekly mstpn{wrs of the
State are supplied with this report on the day of issue and publish the data in full
or in part. 'The number of crop correspondents now exceeds 7005 of these, on an
average, 500 report weekly, and at times reports are received from the full list; the
number of reports varying as the press of work permits the correspondents to meet
the demands on their time; uniformly, however, the duty of reporting promptly is
attended to, and sufficient reports are received from all counties to give an aceurate
and fair statement of the prevalent conditions. The correspondents are all men who

“‘make agriculture their business, and are to be depended upon for the relinbility of
the statements forwarded to this office. In connection with this work the estabiish-
ment of rainfall stations rv{)orting maximum and minimum temperature readings
and amount of rainfall has been commenced, and 50 correspondents have been sup-
plied with these instruments in different {mrtn of the State during the month of
June. It isthe intention, as the means at hand permit, to supply all correspondents
and thus render their reports of direct valne as to statements in regard to tempera-
ture and rainfall in connection with the crop condition,

Reports were received during the year from 5 Weather Burcan stations and 7t
voluntary stations, Fifty rainfall stations were established at the close of June,

Much more effective service could be seeured in the distribution of the local
weather forecasts if the local foreeast official was atationed at the Btate central
office, or by the distribution of the forecasts directly from the offico where they are
made. A great deal of valuable time is lost throngh the transfer of the message,
averaging over an hour each day. A great incrense in the distribution of these
messages could also be secured hﬁ supplying each displayman with cards to send
co&)ies of the messages through the mails to surrounding towns and to persons who
will be benefited by the information.

In this connection I desire to say that great credit is due to the voluntary ob-
servers of this State for their uniform willingness and promptness in rendering
reports. At no time daring the year has any complaint heen mmlu in the performance
of the ardnous duties imposed necessarily for a proper performanco of the work.
Very few reports are missing from the records, and their value is correspondingly
inereased by their continuity.

To further increase the efficiescy of the Jocal service, the suggestion is offered that
it would be advisable to include the erop correspondents on the list of persons to
whom the reports of the Department of Agriculture and the general Weather Bureau
are sent,

The director desires to express to the Chief of the Weather Bureau the thanks of
the service for his generons coiperation and assistance rendered dnring the yenr,
without which the local service would have been seriously crippled and unable to
have carried on the work so successfully.

OKLAHOMA.
(Louis Dorman, Weather Bureau, director.) -

On July 23, 1891, the observer at Oklauhoma City was instructed by the Chief of
the Weather Bureau to take steps toward the establishment of a State Weather
8ervice for Oklahoma Territory, and was at the same time appointed director of it.
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Circulars were accordingly sent thronghout the Territory, calling for voluntary
observers, but it proved a difficult task to secure them, due in part to the recent
sottlement ot this Territory nnd the nnsettled condition of affairs in general at that
titne, and partly to the fact that everybody was intent on the opening of the new
lands,  No paius were spured, however, and the efiorts of this office continued until
at the present writing there nre in active operation 20 stations of observution be-
sides 2 stations which report rainfall only. The service is now established on
solid basis and will expand an the new counties lately opened are more densely
populated and better mail facilities aro provided.  Duving the yeur 9 weathor fure-
cast and specinl frost and cold-wave stations have been established in the two Ter-
ritories. 'The necessnry tlags have been furnished by the Government and the
telegraph messnges ure sent to the different stations from Kansas Cisy at Governmont
expense,  Althongh considerable henetit has been derived from these messages by
the public, it has not been so great us it wonld have been had the a. ., forecasts
been telegraphed instond of the pom., us has heon the case. At present the former
are sent and the inereased benefita nre guite perceptible and the foreeasts give much
greater satisfaction to the general publie.

The weckly issues of the national and State weatlier erop bulleting were . .re-
sumed on April 9, 1892, Two hnndred bulleting are issned at this station every
week, printod in colmmn sizo on sheets 10 by 15, A remarkable interest is tuken by
the farmers at large in these weekly cropreports and the Jocal press commeoents very
favorably on the same.

I'itty-seven erop correspondents report to this office,

The Evening Gazetto prints the editorial portion and the rainfall report on Tues-
day afternoon, the duy of issue, and the whole report in the weekly edition on the
following Irriday, ‘The Times-Journal prints thereport inits entirety in the Wednes-
doy morning issne and also in the weekly paper,

8Bixty monthly reports are printed at this station, They contain meteorological
data from 23 stations, comprising daily maxiwn, daily minima, and daily mean tem-
peratures, daily vainfall, gnd o summary of miscelluneous data,

Twenty-two stations ave in operation, Fourteen stations Luave bheen establisheds

during the year. One station (Chnndler) was abandoned by reason of inability to
securs an observer. Omne station (Sac and ¥Fox Agency) was established in its
plnce.
! Bix eounties in the western portion of the Territory, opened to settlement on
April 22 last, nre not yet represented on the monthly reports. It is recommonded
that stations be eatablished at cach county seat of those counties as soon as mail
lines]will have been established, which will probably be done during the next six
wonths,

OREGON,
(H. E. Hayes, director; B. 8. Pague, Weather Bureau, sssiatant director.)

There has been an inerease in the number of weather forecasts of from six display-
men in 1880-'91 to thirty-one displaymen on June 30, 1892, During the year special
dispiay stations have been estublished in the city of Portinmd, the forecasts being
delivered by messenger,  There has nlso been established a very complete system of
railway train bulleting, covering 700 miles, representing 149 stations on the North-
ern, Union, and Houthern Pucific railways, the Oregon and California Railway, aud
the ¢“Oregonian Railway.” 'Thisis the fiest year of goneral dissemination of forecasts
in Oregon, and they meet, with popular favor. 'There have been words of praise for
the forecasts {rom every section of the State, but owing to the newness of the sorv-
ice the people have not learned to appreciate them and depend upon them as when
they wre more fully understood. "Then, toe, thore is not that interest in the foreonsts
in Oregon at the present timne that there is in other Stutes, owing to the regularity
of the cliate and the fact of few interests to be affected. 1 am pleased tosay, how-
sver, that where the forecasts are displayed the people apprecinte them and would
not wish to see them discontinued. By an extension of the forecasts to the more
rural seetion, together with continnous and good servies, there will be greater bene-
fits and puf:uhwwy will ensne.

The weekly erop weather reports have been the great foature of the service, and
they have received (!nnmwndut‘hm from the press and people of the Ktate, Being
insned with regularity, representingevery county and ulmost every election precinet
in the Btate, there hns been most accurate and trustworthy information laid before
the people,  All reports are issued at the sume time so as to prevent any sign of favor
in their distribution nud every newspaper is turnished with o copy,

Thg leading papers of the Ntate base their editorinl opinions relative to the crops
on tl& weckly reports, and many papera rely entirely on the bullietins for their in-
formation as to the gmwinﬁ crops. In the editorial part of the weckly bulletine
specia] attention-is paid to the gueneral development of the crops, conditions that
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will prove favorable to them, the general outlook and prospeets; and in the four
years of the service in Oregon the reports have proved to be accurate, and the out- -
Tined prospects as published bave proven to be correet, hence the reports have
relinbility for accuracy and are appreciated. There are 225 bulleting issned each
week, mailed principally to the Oregon papers, and they are published in over 120
newspapess, sometimes ag a whole, sometimes part, and then paragraphs are ox-
tracted and made as “locals.” There are 285 crop weather correspondonts.  The
mouthly reports embody elimatic matter, original articles on subjects pertinent
thereto, and tables giving general meteorological dala.  They are printed by the
State of Oregon in the State printing office; 2,000 copies ave issned eneh month, and
average from 25 to 35 pages.

The nnmmber of reporting stations has been inereased from H3 to 65 during the
yoar, and 90 per cent of the reports are regular, complete, and accurate. There were
3 discontinued during the year on account of the number of instruments broken
and neglect ot work, :

Soil observations have heen continued during the year at Pendleton and Corvallis,

Barograph and thermograph records are made at 4 stations,

The funds of the service, appropriated by the State, are expended for instruments
and equipments. By the State constitution the printing is done hy the State printer,
The State has so far given the service admirable support, and judging from the in-
terest tuken in the service by the press and public, it is appreciated.

By coiperation with the Orvegon Agricultural College a systematic study of the
effcets of the various climatic conditions on the growing crops is heing carried on,
The hot, dryings winds of May and June do the damage to the wheat crop, and this
i especially the point for valuable study.

From personal experience I hiave found that the best thing for the service is to
visit the various voluntary observers, hecome acquainted with the people, stndy
their surroundings and oceupations, attend the meetings of the agricultural socioties,
farmery’ institutes, )mrtiun‘tnrul socicty meetings, grange meetings, ete., remd pre-
pared papers on subjects pertaining to the Weather Bureau and its relation to the
people.

PENNSYLVANIA.

(W. P. Tatham, director; H. L. Ball, Weather Bureau, assistant director.)

During the year the work of the service has increased steadily, both in the aceu-
mulation and distribution of meteorological data.  Special attention has been given
to improving the system of disseminating the forecasts and warnings, To this end
cooperation of the principal railroads was invited, and cirenlar letters wore sent to

rincipal newspapers in the State, informing the public that display stations would
e established wherever the needs of the community demanded snch o display. The
regnlt of this has been a rvevival of the railroad bulletin system and the establish-
ment of many stations at points where the forecasts were never hefore displayed,

On the Pennsylvania Raildroad system bulleting are displayed dnily at 133 atations.
On the Frederick division of this road the signals are displayed from the baggage
ear on two traing.

The Philadelphia and Reading Railroad display bhalletins twice a day at 333 sta-
tions. In addition, 250 flag-display stations are in operation on this road,

Forecasts, cold-wave, and frost warnings are sent from Philadelphia, Pittsburg,
and Nlew York City to about 50 persons, who display them by flags or by stewn
whistles, i

Abont 15 stations display flags from foreeasts received from the railroad office
withont expense to the United States,

Other and important means of disseminating the forecasts are throngh the efforts
of the voluntary observers. Some of them are centers from which bulletins and
messages are sent to inland towns which wonld otherwise he deprived of the fore-
casts, being cut off from telegraphic communication or without means of obtaining
the daily papers in time to make the forecasts of value, The observer at Phanix-
ville has six towns to which he telephones the forecasts. At Selins Grove the
observer sends messages to three towns about 5 miles distant from his station.

At Johnstown bulleting are prepared and sent to about 30 stations on the Balti-
more and Ohio, and Pennsylvania railroads,

I waas wurprised to learn while conversing with the voluntary observers of the
great interest shown by the farmers of their neighborhood, They said that often
furmers, whom they had never seen hefore, wounld eall upon them for information in
regard to the weather, and that they wore frequently consulted by men of other
occupations, as tin-roofing, plumbing, house-painting, ete., before entering upon
work that wonld extend over several days. The constant und incressing demand
for data furnished by the State service and the Weather Burean best shows in what
estcem and of what value their work is to the publie.
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Many Ictters have beon received from men who may be considered to stand in
such relation to the public as to voice its sentiment, The following is from the ob-
server at Wilkesbarre, Dr. A, W, Betterly, and is but one of many: *¢Our farmers
aro deriving great advantages from the labors of the Weather Burgan, They arve
learning to consult the weekly bulletins which are being publishied in our local
newspapers, from which they learn that like produces like. The wide publication
of these crop bulleting is sthinulating oxtra eiforts smong our cultivators to show
their proficiency as compared with their brother farmers throughout the connty;
and notwithstauding their rocognized intelligence and observing faculties, this
genoral awakening has inspired a desire to still turther advances in their methods
to overcome the perplexities which arie from onr varied seasons, Even those
‘away buck,” who once decluved that education was not essential in their business,
now admit that a knowledge ot the changing seasons and disturbed elements sut-
rounding thein, is necessary for the intcalﬁgant and snccessful cultivation of their
land. ‘Fruly the labor of the Weather Bureau is resulting iu great improvements in
agricnlture.”

In Pennsylvania most of the crops are safely housed lLefore time of frost, unless
the frost is unusually early. ‘Fobacco is most exposed, and attempts wore made to
establish o system of stations from which warnings could be given to the growers,
This crop s raised principally on a small scale—that is, fields of from 1 to b
acres on a4 favm. Howee it would be difienlt to establish o sufficient number of
stations to mnke the warnings of benefit to many; but, as quoted from the forego-
ing lettor, the furmors are awakening to a realization of the value of thiese warnings,
and strennous efforts will he made to establish w completo systom for these warnings.

To do this, cortain pointd must bo selected ns centers from which the warnings
can be gent to inland towngund villages. This plan has already been started sud
will be followed up wherever practicable.

The Weokly Weather Crop Bullotin continues to bve one of the most valuable features
of the Ntute service, :

On au avernge 340 are issned weekly by duplicating process. These are widely
distributod through the city and State, and are regularly published by a large num-
bor of daily and weekly newapapers. The nuwber issued being limited by reason
of having to use a duplieating process, we used strenunous efforts to make the
builetins of such interest as to attract tho attention of the press throughout the
State, and in this way mmany thousands enn be renched who wounld never see the
bulletins if printed and circulated by mail. Seventy-tive correspoudents furnish
the date from which the bulletin is made. The correspoudents are zealous in the
work, and send reports from every section of thoir connty.

I know of no way in which to oxpress the value of those bulloting other than to
say that they are highly praised by all, and jndging from their extensive publica-
tion, they moeet a longJ'Xlt want in giving accurato data to the public at regular and
short intervals,

One hundred and forty copies of the monthly reports are issned by duplieating
process, Grent care is taken to make these bulleting acenrate and attractive.
These are rogularly printed in full in the annual report of the Secrotary of Internal
Affuirs, and of the Board of Henlth of Pennsylvania.

P‘ii’ty-alﬁht voluntary metoorological atations are in regular operation. Somo fow
are located at schools which close during the summer months,

The voluntary observers, as a whole, are deeply interested in their work, and are
extonding in many ways the usefulness of the service,

Most ot them regularly farnish their local papers with meteorological data and
with crop bulletina,

Nine voluntary stations have been established during the year, of which all but
one were furnished with instruments belonging to the State; and two stations have
been discontinned.

When appropriations are obtained from the State, each station will be visited at
least once in each year,

About one-third of the stations wore visited during March, and the resulting good
was at once apparent.

By these inspections it is bolieved that many loeal improvements may be made in
the way of disseminating the work both of the State service and of the Weather

Bureau.
SOUTH CAROLINA,
(A. T, Butler, Weathor Ilureau, diroctor.)

The service has been to some extent rostricted in consequence of the State making
no appropriation of funds to supplement the amount approprinted by Congress to
- enlarge and carry oh the work,

Previous to 1881, the weathor burenu was yun as u branch of the work of the
State Dopartment of Agriculture, sand had both the eucouragement and assistance
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of the commissioner, as well as liberal financial support. The legislature refused to
grant the amount asked for, thereby crippling the extension of the service,

The correspondents have responded to the call made upon them, and have gener-
ously contributed to the success of the erop reports which have been appreciated by
the public. These reports have been condensed and published in tho daily loeal

apers immediately after issuo from the central office, and is furnished to all of the
ate dailies and to 82 conntry papers; to correspondents, as well as to a number of
stations, individuals, and daily papers in other States.

From the date of the last annnal report to the 30th of June, 1892, there were 24
stations receiving the daily weather indications and cold-wave warnings, and dis-
playing the proper signal flags to the public, and many more conld have been added
if the ﬁugs eould have been furnished to parties who wero anxious to display them.

There are at present 21 stations which furnish this offico with miscellaneous data,
temperature, rainfall, sunshine, and other phenomena. The data is collected and
summarized. and sent to the Chief of the Weather Bureau and published in a daily
paper of this city.

SOUTH DAKOTA.
(Sam. W. Glenn, Weather Bureau, director.)

Under instructions from the Chief of the Weather Burean dated Angust 18, 1891,
all property, ete., reluting to North Dakota was transferved to Bismarck, N. Dak,
Since that time only the South Dakota service has been under my charge.

I feel justitied in snying that the improvement in the service lLas been marked,
and the benefits to the poople, and their appreciation of themn far greater than in
former years. The aims of the service have become mof® widely known and better
understood, and the rcports issued from the central office are looked upon as more
acenrate and reliable.

There is, nlso, more care evinced: by persons coiperating in the work. One of the
most marked indications of growing influenoe is the number of visitors to the office
from this and other States through local or scientific interest. The presidents of
the several important educational institntions in the 8tate bhave called npon the di-
rector and found great interest in his work, Members of the several faculties nud
superintendents of publie schools have salso found time and occeasion to examine
the work and be instructed in {he working of the instruments at this station.

In the Huron schools a class in meteorology was formed, bofore whotn the director
read a paper on ‘‘practical meteorology.” This class visited the oflice und received
instruction in the practical work of meteorological observations, and had the
wmechanism and operation of the instruments in uge explained to them. It is the in-
tention of the i»rincipul to greatly inercase the ftacilities for instrnetion in this
science during the coming scholustic year, in which work the director, by request,
will coiperate by practical instruction and lectures.

There is also a class in meteorology in the State Agricultural Colloge, and the
president, Prof. L. McLouth, speaks very highly of the wenther chart as an aid in
their instruetion. Prof. Mauck, president State Institute, Vermilliou, has several
times expressed his appreciation of and interest in the work, and Prof. Akely, of
the faculty of the same institution, expresses a high appreciation of the work and
the value of the weather charts as aids to the study of metcorology.

Farmers are beginuing to look upon this office as a bureau of inforination for their
Denefit, and there is hardly a day when several do not call.  Prospective settlers are
very frequent visitors,

Information requested by letter is always promptly furnished, and in this way
the work is becoming widely known.

All but 4 of the stations now receiving forecasss have been established since July
1, 1891. Nine have been discontinued during the year—1 becnuse displayman re-
moved from the town, 1 temporarily, and 7 because of continued failure of display-
men to comply with the requirements,

There are now in operation in the State, outside of regular weather bureau offlecs,
63 stations receiving tho forecasts.

It is believed that the forecast vervice in the State, as a whole, is very satisfactory,
and that confidence in the daily forecasts and warnings is growing. It is found that
the longer a station can be kept in operation the more the people uppreeinte the fore-
casts, although the displayman may occasionally lapse in his attention to the dis-

play.

&henever it is convoenient interested persons prefer inspection of the forecasts to
depending alone upon the displays, especinlly with regard to thirty-six-honr fore-
casts.

In response to a circular letter relative thereto, it is found that at most points the
service 18 highly appreciated, and, while of value to all classes and industries, the
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{ummru are undoubtedly the most benefited, especinlly by frost and cold wave warn-
ngs. .

Juring the antumn of 1891 and apring of 1892 frost warnings were disseminated
by mail to all points that conld be reached in scason to be of value, and telegraphed
to Rapid City and Pierre. They were generally heeded, and wore utilized by farm-
ers and ‘‘ truck ” gardenors.

The observer nt Rapid City reports that the cold-wave warnings based on the p.
nm. charts would have been of more valne had they been transmitted to him from
Omaha immedintely after he had filed his s, m. signals. which was possible by his
office being connected with the main line by “loop.” The forecasts are published
daily in the Black Hills by the Deadwood Times and the Speartish Bulletin, with
u]iln'opriute symbols,

The Weekly Wenther Crop Bulletin continues to be a very important and highly
appreciated feature of Stute service work, and is in demand.

Through an arrangement with local newspaper publishers, it now appears in
privted form, with a neat llendim{, and thereby attracts more attention than form-
erly, and is much more easily read.

The average weekly issue is 300 copies, for actunl demand, while 25 copies are
made as o reserve supply from which to draw for needs subsequent to the day of
18800,

In seeking reporters for the bullotins of the ?roseut sonson, eare was taken to ob-
tain practical and responsible men, engaged in, or closely relnted to agricultural
pursuits ; consequently the editorial portion of the bulletin presents moro closely
the actnal facts than formerly and gives more general satistuction. In order to
accomodate the bulletin to the limited space available for its publication in most of
the newspapers, it is condensed as much as possible.

It is published in two daily papers issued from Huron; two at Pierre; one at
Sioux City; three at Minncapolis; three at 8t. Paul; four at Chicago, and four
weekly issued from Huron,

Through an arrangement made with the Publishers’ Printing Company, Aberdeen,
N, Dak., they use it in their ready prints, and, according to u list just furnished to
this office by the manager by this means, it appears in 48 weekly papers pub-
lished in Nouth Dakota,

There are 125 correspondents, and the number is increasing as fust as the proper
mon can be found.

A monthly meteorological summary is issued, embodying all of the data contrib-
uted by the voluntury obrervers, also showing in charted form the conditions of
temperature, precipitation and wind, and the normal temperature and departures
therefrom. In addition, advance normal data for the State is exhibited, and com-
parative data from the records at this station,

The monthly summary is attracting mueh favorable attention, and has sorved to
stimulante the voluntary observers in their work, 1t is looked for with interest, and
this oﬂll(',o is soon informod if one miscarries, Many of the recipients file them away
carefully.

A curg’fully transcribed and compared copy of nll data np{»eariug on the reports
from the several stationa i preserved at this office for use in future reviews and
essuys, and for reference and the information of the people in individual cuses of
inquiry.

Oue)iunulmd and sixty copies of the surmmary are now issued for actual demand,
and 16 kopt for oceasions of need.

During the year 16 stations reporting temperature, precipitation, ete., and 14
reporing precipitation only, have been established, while 8 others, where unveliable
&l;ivuto, or only ‘“dry” W. B, thermometers were in use, have been equipped with

. B. self-registoring instrumonts.

There are now in operation 44 stations reporting temperature, precipitation, ote.,
and 14 now, or will soon be, reporting precipitation only.

Tt is believed that most of the lutter can be established as full reporting stations nt
the pleasure of the Chief of the Weather Bureau, as all of the observers are men who
upgen.r to take interest in their work.

nder nuthority of the Chief of the Weather Bureau (8. W, 8,, Div, 2-27-82) a lim-
ited number of gauges of exunct dimensions and proportions of the standard W,
B. gauge, made of tin nnd galvanized iron, were manufnctured here, and sold to
}mrsons at certain selected points in the State at a merely nominal sum, in order to
nduce them to coiiperate in the work ns special rainfnll reporters, Fifteen of these
gnugos have been located (limit 20) and doubtless good results will follow,

eg to submit, that conld the Burean supply tho voluntary observers with in-
strument shelters, it is believed much improvement would be seen in the records.
While very many have constracted shelters, some very rude, und some good mwoa
there are doubtless some instruments exposed to danger of injury from storms an
unsauthorized persous,
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I have reason to befieve that could all stations in the State receiving forecasts be
supplied with Government tings, more attention would be given by the displaymen
to the prompt and contiuuous display of the signals.

TENNESSEE. -

(J. B, Marbury, Weather Bureaa, director.)

This service was known as the Meteorological Department of the State Board of
Health, and its work was done under its supervision, with Dr. J. P. Plunkett as
director, until October 16, 1891, when the State weather service was organized.

On December 16, 1891, as per instruetions from your office, the title was changed
to the Tennessee Weather Crop Service.

The changes in'the list of voluntary observers since the last report have been comn-
paratively few,

As a role, the reports now received from observers are much more complete and
accurate than they were one year ago. 'This improvement is due to o great extent
to the numerous letters of instruction sent out during the year. ‘The close of the
year finds a very cflicient corps of observers who report regularly to this office each
month. They deserve a great deal of credit for giving their timennd energy to this
work, with no pecuniary returns, This is additional evidence of the growing in-
terest in this branch of the general Government.

The namber of unbroken records of rainfull in now snflicient to arrive at a reason-
ably correct norimal for tho State for each day of each month during the period of
ten years. This data is now Lemng tabulated in convenient form which, as soon as
completed, will formn a valunble addition to the records of this service.

It is also intended to work up the temperature, ete., in u similar mauner, as soon
as possible,

Tunmedintely after organizing the Tennessee Weather Crop Service the director
made strenuous efforts $o obtain the coiperation of the departiment of agriculture of
this State, so that the monthly l't-{mrts of this service could Le published in con-
nection with those of this Burean, bnt failed.

Iu order that these reports migiit have s wider cirenlation and be ]vrcsemed to the
public in a beiter manner, I arranged for the publication of n monthly journal, the
expense to be met by the moncy received from advertisements,  This I am glad to
say has proved successful, and on December 16, 1801, was issucd the first number of
the ¢ Tennessee Journal of Metcorology,” which hins made its nppearance regularly
each month since. Through the liberal patronage of its advertisers and the triends
of the service, I have been ennbled to gradually improve each number, and the last
jssue is o marked improvement over the first, 1 have reason to think that I can
make still greater improvementa in thia feature, ns well as the general service during
the ensuing yenr. The ‘“Journal” now has a circulation of 1,000. :

The most impertant of this service is the issuance of the weekly weather crop
bulletin from the 1st of March to the 1st of November, Five hundred of these bulle-
tive are printed by the milliograph process ench Tuesday, und immediately mailed
tothe various State weather services, the press of this city and State, crop reporters,
and others,

The daily forecasts, frost, and cold-wave warnings have been sent regularly to
varions persons thronghout the 8tate. The interest in these is on the increase, and
more confidence i8 now felt in them than ever hefore. Many othera could be fur-
nished with these reports did the time of departure of mails admit of their reaching
their destination in time to be of benetit.

Data collected by this burean has been furnished the press, colleges, and railroads,
during the year, and has Leen of much value,

1t is earnestly hoped that during the coming year several new stations may De or-
ganized and equipped with a full set of instruments, and some that are now using
their own instruments, many of which are of an inferior quality, be furnished u
standard set.

TEXAS,
(D. D. Bryan, director; Dr.I. M. Cline, Weather Rurean, asaistant director.)

The Texas weather scrvice is a loeal organization receiv{ng no nid whatever from
the State. It is operated by the National Weather Bervice codperating with the
Galveston Cotton lixchange. The national service furnished the necessary-mstru-
ments and the force at the central office for managing the Lusiness and handling the
reports. The Galveston Cotton Iixchange has appropriated $400 per annum, to be
expended in publishing bulletins and reports, and for collecting any special data
which may be dosired in the inferests of the service,
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While the number of now stations opened during the year hns Been small, there'has
been a murked improvement and an increased interest in the work of the service on
the partof the voluntary observers. There ure 71 voluntary observers, 8 post surgeons,
and 7 regular observers, who render reports to this oflice monthly, making a total of
84 stations which ave fairly well distributed over the Stats, although additional
atations are desived, sud application will soon be made for some new ones; 80 stations
were discontinned during the year and 11 new ones established. The voluntary
records are upon their receipt at this oftice, carefully examined and correctod, and
the daily temperatures, maxima and minima, together with the daily precipitation,
are published in the monthly bulletin, 500 copies of which are distributed free each
month, )

A weckly bulletin is issued by the typo-stencil duplicating process ench week in
the year, and the alresdy marked popularity of this feature of the service was greatly
anginented at the opening of the prescut growiug season by the issne of a supple-
mentary shaded chart (shaded by the Dey shading apparatus) showing the distribu-
tion of precipitation over the State. 'I'his chart has been prepared by the duplicat-
ing process up to the present, but the interest in this feature has become so great
that the Cotton Exchange hns anthovized au additional expenditure for county maps
of the State on which to exhibit the }:rumpimtiou by shades, both weekly and
monthly,  Three hundred and tifty wee liy bulleting are issned and distributed each
week. This bulletin is teloegraphed on the date of ita issue to the following daily
w]mrs in 'l'exas, outside of Galveston, which publish it in full: Dallas News, Fort

orth Gazette, Anstin Statesman, Waco Day, San Antonto Times, and Houston Poat,
The substance of the bulletin is telegraphed to a large numbor of daily pupers out-
side of the State,  Special reporters have been secured in about two hundred coun-
tiiea, und theso mon display an interest which is deserving of vory high commenda-
tion.

Wenther forecansts and specinl warnings are seut to 36 places by telegraph at Gov-
ernment expense, and are furnished with the p. m. map to about 30 towus which are
reached aarly the following morning.  All communities roceiving the forocasts ex-

ress themselves as highly greatified, and stato that they are of great value, 1t is
ioped that this feature ot the service may bo considerably extended during the come

ng your,

‘l):o ussistant diroctor hns continued the collection of data during the yoear rela-
tive to indigenons plants growing in difforent sections of the 8tate with partienlar
reference to the time of germination, flowering or fruiting, and ripening the fruit,
for use in ma,kint; o atudy of tho agricultural climatology of the State. The exten-
8ive uren coversd by this State (nearly one-eleventh of the area of the Unitod States,
Alsska included), its varied topography, and elevation, ranging from sen-level to
about 6,000 feet above, give it a diversity of climatie charactoristies, and these call
for o diversity in agrienltural pursuits which is attracting considerable atteution,
but of which very little haa yet been learned, It is belisved that a cnrefully com-
Filed report giving statisties bearing on the above subject will result in groat bene.
its to the agricultural interosts of the Stato generally.

With a view of improving forecasts issued from this office, the collection of infor-
mation relative to thundorstorms was conunencod in May, and specinl reports of
each separate storm are received from about 200 counties, which will be studied to
the best advantage possible by the asaistant director,

In closing this report I desire to say that the generosity of the Chief of the
Weather Bureau in extending and supporting this service is highly appreciated by
the public generally.

UTAH.
(Goorge N. Salishury, Weather Buroan, director.)

During August, 1891, in obedience to directions, effort was made to establish o
service, the first eirenlar being isaned on Augnst 12 to the press of the Territory and
others likely to be interested, and to aid in developing the sorvice. Not enough in-
terest was thus awnkened to be encouraging, ns no party or corporation decided
Aapon the purchase of instruments or flags, though thare were somo responses, chiefly
l‘pplii'ntimm for the position of observer by those who thought there might be
“something in it.”

In September the Utah service was orgnnized by the tranafer of the voluntary ob-
sorvers of tho nationnl servico in Utah to the charge of the director of the Utah
service at Salt Lake City. Of these, all but 8 stations were sufb]‘)lled with Weather
Burean instruments. Since then 5 stations have been vstablished, equipped with
instruments supplied by the Burean.

On the 234 of September the forecast official at San Francisco began to telegraph
8 forecast for Utah to the observer at Salt Lake City, but before the service was

L .
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{nirly organized, it was announced in letters from the Chief of the Burean that no
more fands were available for telographing forecasts at Government expense, and
no more flags available for issne to display stations. Ag the forecast was at first an
experiment, it was necessary to wait some time to learn if it would apply to a
reater part of Utah as well a8 to 8alt Lakeand vicinity, Although the community,
n circulars and Lnlletins was urgeil to do so, no party or place agreed to purchase
flags or pay for telegraphing predictions. In November the Rocky Mountain Bell
Telephone Company began transmitting the daily forecast to their stations, viz,
Alta, Bingham, Logan, Ogden, Park City, Provo, 8tockton. In Jannary the Rio
Grande Western Railway began telegraphing the forecast to their. agents at Spring-
ville, Pleasant Valley Junction, and Green River, for display in bulletin framés.
No special warnings have been made for theagricultural intorests. It is not known
that there have been any decided benefits from the dissemination of forecasts.
Warnings during the Fermds when frost affects the young crops in spring and the
anmatured crops in full, wounld be of decided benefit, if timely and well displayed.

The weather-crop bulletin service was organized, in a tentative way, during lust
spring, and the first bulletin issued for the first week in April. Since then 1t has
been issued weekly; average numnber of ecopies 60, which gives a copy to each cor-
respuondent, and to the press of the Territory, and various other parties. Its valune
has not been well determined; it has been published by the weeklies of the Terri-
iory, and the dadlies of this city; it appears to be appreciated by the recipients.
There are 27 regular correspondents representing 20 countics; 6 counties are unrep-
resented, 5 of which have ﬂjmost absolutely no agricultural interests.

A monthly meteorological report has been issued since SBeptember; its readable
summary has been much copied by the newspapers, and the report is apparently

. read with intereat. Iacilities for its preparation have been very poor, and with the
present state of the mails it can not be prepared before the 15th of the month sue-
ceeding that for which it i8 the record; some interest in it is manifostly thus lost.
FEvery reasonable effort will be made toward 4ts improvemont. 'The average issue
has beeu 75 copies,

Twenty-nine voluntary stations are in active operation at date. They have all
beeu established during the year; 24 of them were transferred from thoe national
sciarvic]o; 3 stations are delinguent and practically ¢ dead;” 4 have been discon
tinned.

The work of the service in this Territory hay been experimental, as I have sug-
gested above, and also frequently in lotters, and it must of necessity be so, I do
not know whether I have done 8o or can mnke perfectly plain the conditions that
exist. In the first place, farming is earried on only in narrow, scattored valleys,
and by means of irrigation only, scarcely any rain falling during the sammer mounths;
hence the advantage of weather knowledgs is not so self-evident ns iu most of the
States and Territories. Then, too, communication by mnil is slow, and the tele-
graph is not sufficiontly extended.  The * Deseret” telograph lino is the only one
available for reaching many of the southern communities,

VIRGINIA.

(Dr. E. A. Craighill, director; J. N. Ryker, Weather Bureau, assistant director.)

On A};ril 15, 1891, the Virginia State Board of Agriculture passed resolutions pro-
viding for the cstablishment of the Virginin weather service, and anthorized the
expenditure of $15 per month for the publication of reports, to be made up from the
reports of the voluntary observers in the State.

Of the 21 voluntary observers of this Stute who previous to the establishment of
the State weather scrvice had Leen rePorting to the central office at Washington,
D. C., 19 agreed to continue to furnish monthly reports through this office. The
first nminber of the regular monthly bullotin of the Virginia weather service was
issued on September 24, 1891, for the month of July, 1891, and consisted of an edition
of 250 copies of an 8-pagoe pamphlet containing 2 pages of summary and 5 pages
of tabulated reports; the August and Beptember numbers were issned on October 7
and November 7, respectively, and since that time each number has consisted of an
edition of 280 copies, and published about the 25th to 30th of the month succeeding
that for which it is a report. Copies are furnished to all the Btate officers, mem-
bers of the Board of Agriculture, all 8tate schools and institutions, superintendents
of high schools, efc., and directors of other Btate weather services. During the
year 11 additionnl voluntary observers have been appointed and 6 have been dis-
continned ; 24 voluntary observation stations were in operation on June 30;°1892; 15
of which are equipped wholly or in part with Government instruments and 9 with
private instruments of good quality.

Weekly weather crop bulletins were continned until October 3, 1891, and resumed
March 18, 1892; the average wevkly issue is now 165, and much interest seoms to be
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manifested in them by the general &mblio, and they are publishiéd as a whole or in
Rnrt by the leading daily and weekly newsapers of the State, while the Richmond

'imes, Richmond Dispatch, and Atlauta Constitntion have themn telegraphed at
their expense. Beginning with June 7, 1892, the date of issue was changed from
Batnrday to Tuesday; this is resulting in an increuso of their publication in the
weekly newapapers of the State, and seem to be acceptable to all interests, Thirty
correspondents send weekly reports to this office.

Regunlar weather forecasta are sent direct from the chief office, Washington, D. C,,
to 28 displaymen in the State, 21 of whom display flag signals, and two use whistle
signals, while the chief train dispatcher of the Atlantic and Panville Railroad at
Lawrenceville, Va., repeats the p. m, forecast messages over the company’s wires
t0 25 other stations along that railroad, and the displayman at Bedford City ropeats
the a. m, forecast b{'mnil to Peuksville, Va. In December, 1891, steps were taken
looking to the distribution of p. m, forecasts by bulletin to be sent out by train
and mail service, which resulted in the same being established, begluning with
April 1, 1802, said bulletine are being distributed by mail to four points and by train
service to 151 regular railroad stations; all the roads radiating from L nehiburg,
(viz, NN & W, L. & D, C. & O,, and -lé. & D. systems) have taken up the work,
and I am informed that it is highly approved and uppreciated by the publio.

Cold-wave nnd frost warnings were also issued, a8 occasion justified, to the regu-
lar displaymen and to a number of other points. During the coming frost and cold-
wave segson it is expected to increase the distribution of the same by telegraph,
while if such warnings can be issned along with the p. m. forecasts, they can be
included in the bulletins issued by train and mail service.

‘We hope to be able to make a.rmngements whereby the p. m. forecast bulletins
I‘!:ill %lﬁo be distributed on some of the railroad lines intersecting the lines out from

ynchburg.

If a unigorm style of instrument shelter could be furnished to all the voluntary
observers, additional observers could be more easily secured in sections not now
represented, nnd records would be more absolutely correct. .

nring the last session of the Virginin legislature, beginning in January, 1882, a
bill was introduced which provided for an appropriation to furnish instraments
and instrument shelters for additional voluntary observers, and to increase the size
and issue of the monthly reports of the 8tate servico; it passed one branch of the
legislaturs, but it fuiled of final action in the other branch. This delays foranother
two years any additional aid from the State, but the board of agriculturo huve con-
tinued, and will continue its monthly allowance of 815 per month for publication of
the re%ular monthly reports.

‘The Interest in the reporta of the National and Stato weather services is increasing
throughout the Btate, and this will no doubt help to enlarge the work during the
coming fiscal ycar, :

WEST VIRGINIA.
(W. W. Dent, Wagther Bureau, director.)

The work of establishing a State weather service in West Virginia was begun
October 1, 1891, On account of the many difficultics met with the service has not
attained that degree of usefulness throughout the entire 8tnte which is desired. The
telegraph, teleplhone, and postal facilities arc not as yet complute, but with the
building of new railroads the sections of the 8tate which do not now pésess theso
facilities will be able to partake of the benefits to be derived from the work of the
Weather Burenn,

On July 23,1891, the Chief of the Weather Bureau informed the observor at Parkers-
burg that it wos his desire to organize a State weather service for West Virginia,
aud pursuant to instructions contained in that letter the observer entered into com-
Manication with persons in various parts of the 8tate relative to the establishment
of such a service.” In the progress which has been wade _in this work the director
has been given valuable assistance by Hon. A. B, White, Mesars. W, M. Cox, and A.
C. Love, and the State Journal of Parkersburg. By invitation of the 8tate Board of
Agriculture of Beptember 28, 1801, the director went to Morgantown, W. Va., to
vonsnlt with them relative to the contemplated organization of the State wenther
servige, At this conference the board promised active cotiperation in the work, and
accepted a proposition to print the month} meteoruloq}‘cul reportsof the State service,
and to furnish a list of orop correspondents, etc. The first monthly report was
issued on October 1, 1891, .

In March arrangements were made for the isaue of the Weekly Weather Crop Bul-
letin, and the first number of that bulletin was issiied on April 8, 1882. The number
of arop reporters hus been constantly increasing, and at present these reports are
recelved from thirty-five connties. The expense of printing the crop Lulletin la
Also borne by the State-Board of Agriculture,
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Monthly reports are received from 35 stations, to which the Weather Burean has
fnrnished maximnm and minimum thermometers and ruin gauges; 10 stations report
rainfall only; 25 stations display weather signal fiags; 28 atationsreceive cold-wavo
and frost warnings,

The voluntary observers give close attention to their work, and interest genorally
in the State weather service is increasing.

WISCONSBIN.

(Willis L. Moore, Weather Bureau, director.)

On July 20, 1891, the present official assumed charge. With the narrow field of
action prescribed by the S8ignal Service and the numerous restrictions thrown aronnd
the observer in charge, it is probable that as thorough a service was then in opera-
tion as it was possible to establish, and my predeccssor had blazed the way for
much valuable work, which was strictly in the line of the progressive policy adopted
by the Agricultural Department Weather Burean. There is no question abont the
popularity of the service in this State to-day. By carrying out the directions of the
chief its usefulness has been so extonded that it is safe to say that hundreds are now
receiving substantial benefit from our work who never before had given a thought
to the subject.

One hundred and seventy weather display stations are now in operation against 42
on the previous July, Of these 183 receive their forecasts by telefmph daily from
Milwaukee. In the majority of cases the display station is the nuclous of a thrifty
farming settlomeunt, and, owing to the contour of the country, the flags are usnally
visible from a radius of several miles. Informer years the rule waa toestablish these
stations only in large towns or cities. That this effort of the burean to reach the agri-
culturalinterests is appreciated is evidenced by the factthat the ex‘pense of equipping
these stations with fiags, halliards, etc., and attending to the displays has been borne
either by appropriation of the town councils or by popular subscription; and many
places are now anxiously awaiting vaeancies on our telegraphic forocast fist.

It is hoped that it may be found consistent to authorize this office to establish
25 more display stations at such towns as uytg»l,v for the snne.

The authority given the local forecast officinl director to make forecasts for the
State and issue frost warnings for the benefit of the eranberry and tobacco growers
has resulted in greatly enhancing the value of the work of the Weather Bureau.
One hundred and seventy display stations receive forecasts and frost-warning mes-
sages, 19 of which receive frost messages only. Four railvoads carry frost signals; the
M.L.8. & W. send all forecasts to their agents, and the C. M. and 8t. Paul send
special in formation to their agents.

Forecasts now reach displaymen fully two hours earlier than was possible when
they were sent from Washington, the a. m. forecast reaching displaymen nearly as
carly as the Washington p. m. can. It is also bhelieved that a higher degrec of
accuracy has been obtained in the making of these forecasts than was possible where
the official is compelled to predict for the whole country with a limited poriod of
time allowable to consider the local characteristics of each State. :

The frost forecasts of 1891 were completely verified in nearly every instance, and
added greatly to the public estimation of the value of the work. In this connection
it is respectinlly recommended that the authority to telegrn&h warnings to frost
display stétions be chan?ed so as to begin May 15 instead of May 1. The water is
not drawn from the cranberry marshes or-tobacco plants set out until betweon May
15 and June 1. It was stated by the press and interested parties that the frost warn-
ings issued from this office hetween J{’ngnst 24 and September 4, 1891, alone rosulted
in a saving of one-third of the cranberry crop, estimated at $125,000,

Cold-wave warnings have been of immense benetit to commission men, railroad
lines, farmers, and others having perishable goods toship. Not an unfavorable eriti-
cism has appeared in print or been received from any quarter, Several times the
papers have commented on the timely arrival of the cold waves predicted, 'There is
such confidence placed in these predictions that I feel justified in saying that not a
carload of perishable freight leaves this city during the display of the flag,

The issue of the weather map has been increased from 67 to 262 daily. The total
number printed during the year was 55,000 againat 18,000 the year before. Buccess
has attended the efforts of the office in inducing teachers to make a daily study of

- the weather, and to instruct their pupils inits general principles. Thedirector was
urgently invited to address the annual meeting of the Southeastern Wisconsin
Teachers’ Association on this subject. Thix hie dﬁl on April 9, at the normal school
building at Whitewater. The presentation of the sibject was received with so
much favor that he is encouraged to continuo such line of work whenever occasion
offer and the numerous demands on his time will permit,

Including this station and the 6 regnlur Weather Bureau stations in or on the
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borders of the State, the Wisconsin State weather service consists of 77 observation
stations. The monthly meteorological tables for tho three months paast has con-
tained reports (rom 64 stations. Hightstations have beon discontinued and 10 estab-
Hshed during the yoar.

Special efforts have been made to promptly reach the lake captains with warnings
by snecial mossenger in case of severe storms, and the produce and commission
dealers in case of cold waves. No severe storms have passed over the lake during the
}mst vear withont spocial bulletinsg snnonncing its approach from twelve to twenty-

our hours in wdvance, bnill{; t('l:\.ced in the hands of interestsd parties. The reports

are fully appreciate. The lake captains daily visit the office during stormy seasons
and place great erodence in the information given. Large shippors are making far
more use of the office than ever Lefore. It is afrequent occurrenve to have prac-
tically all shipmeuts of perishnble goods from this city held for several days until
notitied that it is safe to forward.

Pablication hns been made in State papers that this ofice would cheerfully furnish
to the agricultural, commoercial, maritime, scientific, or professional interests an
inforination in our possession that wonld be of interest or value to them, and specia
directions given as to the particular tnterests which would be likely to profit moat
by snch knowledge. The result hias been numerous applications by letter, telephone,
and in person—from persons in all' walks of life. In nearly overy case it has been
practicable to furnish information fully covering the needsof sach particular appli-
cant. Invalids, tourists, physicians, engluvering and claim departmonts of all rail-
ronds in the State, vessol-owners, lawyoers, courts of jostics, and many others com-
prise the list. The opinion of employés who have boen in the ofilce duriug the past
two years, as well as the office records, bear ont the statement that fully three times
as much special information was given out as during any previous year. The sta-
tion force has been worked to its fullest capacity in moeting the demands made upon it.

On January 1, 1892, was begun the publication of the Wisconsin Weather Crop
Journal. It in supported entirely by advertising and subscriptions. It has been u
most acceptable modinm through which the work of the State service can be pre.
sented to the public, Sufficient mlvartialmi contraots were secured to covor the cost
of printing and muilingl; no spooial efforts have been made beyond making it self-
nusmininiz. It required an expenditure of 3300 by the direotor bofors this was at-
tained. It may be considered na successfully established to-day.

The Weekly Weather Crop Bulletin has steadily grown in favor nntil there are
how 160 papers on the exchange list of this office. About fifty clippings are made
each week of the published bulletin. This feature of the work is highly uppre-
ciated by the State press. - Five hundred copies are issned weekly,

Ninety thunderstorm reporters have boen supplied with cards on which to re-
port the occurrence of these storms. This data is belug summarized, and will
unquestionably furnish the means for more compreheusive study of this important

" snbject. A few weeks ago arrangementa were made to issne special thunderastorm

foreiaots, but sufficient opportunity has not been had to test the efficacy of the
work,

From the editors of the principal papers an honest criticism of the work of the
burean has besn invited, and assurance given that their suggeations as to methods
of improvement would be given thoughtful consideration, %‘Im most cordial rela-
tions exist Letween the official in charge and the principal newspaper men in the
vicinity, and as an evidence that our work is apprecintod by them and that the
bhureau enjoys their hearty good will, the fact is cited that but one adverse criticism
has appeared in priut during the yoar, while many papors have highly commended
thcla department for the character of.its work, both in their news and editorial
columns,

If it is considered advisable to allow additional instruments for this service, effors
will be mado to establish more stations in the northern part of the State,

COMMENTS ON THE WORKING OF THE BUREAU,

Mr. L. C. Whitney, general western agent of the Flint and Pero Marquette Rail-
road, says, in & recent letter to thisoffice: ¢ The masters of our fleet of five steamers
have come to place implicit relinnce in your bulletins, and they communicate
with your office for apecinl information when in doubt with a confidence hitherto
unknown. A marked improvement, and one most gratefull aPpreniated, is your
thoughtfulness in giving out special bulletins on the uppromi ot storms of unusual
sover ti, thus enabling me to warn all our steamers, durizng the winter months, at
points having no weather service during closed navigation.”

G. Hurson, general traffic manager, Goodrich Transportation Company, says: I
desire to express my gratifioation for the benefits that our company has received from
the weather office in this city. It is my opinion that the weather reports have beon



626 REPORT OF THE SECRETARY OF AGRICULTURE.

more accurate during the past year than at any time dnring the twenty years that
I have been here. Your oificial iu clarge here gave ns timely warning of sovere
gales, and in no case has he been very wide of the mark; we approciate -the excel-
lent work of your burean,”

A. Grosssnbach § Co., coinmiss’on merchants, say: “We are pleased to add our
testimonial to the very etficient sprvice you huve rendered ns in our business during
the past year. Inshipping fruits and other perishable goods it is necessary for us
to make calculations as to the weather, and in this yon have furnished us an inval-
uable service. By relying upon your predictions we have come out pretty near
correct, and we depend largely upon yonr knowleidge of the elements to aid us in
our business. We thank you for uniform courtesies extonded to us.”

Thurston, Russell § Co., oyster packers: ‘The weather reports at this station
have been a great benefit to ns in our line of business. We found them more reli-
able than in former years, and they have saved us many dollars.” -

The Diamond Ink Company: ‘‘ Daring the past year wo have been guided largely by
our forecasts in shipping freezable goods, and were more snccessful jn avoiding
oss from freezing than formerly.”

George Hiles, Dexterville, Win.: ‘“These frost warnings are of inestimable valne
to us, especially during the cranberry growing season. \We thank you for the good
work you are doing in this matter.” X

Anson Brothers, wholesale grocors: ¢ The reports have been amaterial benofit to us,
and wo have come to rely largely wpon them., We regard them more relinble than
fi)rmerl.x and believe them most benetcinl to o large class in all branches of in-
dustry.

R, Stafford Company, wholesale fraits: During the winter months we are greatly
henefited by these reports as tho greater part of onr business is in green fraits. Qur
shipments are governed by your reports, which in the main, during the winter of
189192, were accurate; in followingthem we had but few complaints fromour custo-
mers that their fraits arrived frozen.”

Jos. Schlitz Brewing Company: *‘The timely information of o coming cold wave has
frequently caused us to keep back shipments which would otherwise have sutfered
by frosts.”

Mr, H. Shackell, agont D. G, H. & M.Ry.,and G. H. & M. Trs. C'0.: “Our captains
speak very favorably of the weather reports. They mmake nnmerous inquiries ot
your office during the winter months and express themselves as finding the informa-
tion very relinble, and of good sorvice to them.”

A.J. W, Pierce & Co., wholesale produce and faney grocers: “The Milwankee
weather burean has been of great benefit to ns during the past season. We con-
sider that we have been saved, from loss in many instances through your advice,
We wish to thaak you for the careful and courteous manner in which all our specinl
ingquiries were answered by your ofiice.”

WYOMING.
(E. M. Ravenscraft, Weather Burean, director.)

The only warnings furnished this State are the cold-wave warnings, and they aro
ounly furnished the obsorver, Weather Burean, Cheyenne, and O, K. Garvey, Casper,
and there seems to be no desireon the part of the public in other portions of the State
to avail themselves of the opportnnity to receive the warnings. As this is prinei-

ally a grazing State there can be little uaid of the benefit derived from the warn-
rnzs other #han that of the sheltering of stock where possible,

The average issne of the Weekly Crop Bulletin ia abont 100, There is not a8 much
value placed upon them as shonld be, but the intevest is ;sruduully increasing, rnd
would increase more sapidly but for the condition of local affairs in this State that
have tended to obliterate all other public affuirs without regard to their origin or

urpose.

P There are at present about 20 regular correspondenta.

‘There are about 100 copies of the monthly bulletin issued, and the number is con-
stantly increasing.

There are at present about 16 voluntary stations in operation including those of
the Btate Aﬁ:xculmml College and the military posts. There were 7 voluntary
stations at the beginning of the year and 7 others have been furnished with instru-
ments, but part of these have failed to report and have ignored all communica-
tions regardiug reports or instruments. Beveral hundred circular letters have been
sent out during the year in the endeavor to secure observers; alao the names of relia-
ble parties have been secured and xernonul letters written with the hope of secar-
ing observers, but with the State aifairs in the condition they now are a move in-
this direction could hardly be vxpected, but it is hoped that a few months will see
a marked change in the working of the weather servico in this State,
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