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REPORT OF THE CHIEF OF THE WEATHER BUREAU,

S1r: T have the honor to transmit herewith a report on the work of
the Weather Bureau for the last six months of the year 1891,
Very respectfully,
MARK W, HARRINGTON,
Chief.
Hon. J. M. RUSK,
© Secrétary.

INTRODUCTORY.

In my special report, dated October 1, 1891, T submitted a statement
of the administrative work of this Bureau since its transfer on July 1.
In the present report I desire to refer more at length to the scientific
and practical work of the Bureaun and to enlarge upon some of the fea-
tures of especial interest to the public. The evident intention of Con-
gress, as expressed in the act creating the Bureau and in the appro-
priation bill, as well as your own specific instructions, have made it my
duty to endeavor to extend the benefits of the meteorological service
to agricultural interests. Under my eminent predecessors, Generals
Myer, Hazen, and Greely, the commercial requirements have been met
as fully as the art of forecasting the weather would permit. This was
doubtless in part because their wants were more fully met by general
forecasts, and partly becaunse forecasts when made could be more easily
distributed to them. The Chief SBignal Officers apparently appreciated
the needs of the farmers and some effort was made to meet them,
* especially by my immediate predecessor, who himself initiated some of
the improvements which I have endeavored to put info operation.

I embrace the opportunity to express my high appreciation of the
Bureau force, in and out of Washington. The employees in the
meteorologicafl service generally remained with it after its transfer.
Their hours of labor have been generally increased, in some cases to an
extent which I regret and would be glad to remedy; but they have in
every case responded nobly to every demand made upon them. Ihave
found them uniformly able, enthusiastic, and trustworthy, so thatI have
not hesitated to give them increased responsibility and freedom of
action. This is a natural result of the transfer to a civilian depart-
ment, and, so far from detecting evidences of deterioration, which the
crities of the transfer claimed would ensue, and even its friends feared
might be the result, I believe that the actual result has been an im-
pProvement in the public service,

The state of uncertainty in which the station employees (those employed
outside of Washington) were left by the transfer was speedily ended by
their prompt appointment under the newly organized Weather Bureau,
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540 REPORT OF THE SECRETARY OF AGRICULTURE.

and, as employees of the Department of Agricultnre, they are faithfully
performing the duties assigned to them, I may state here that it will
add to the satisfaction of the entire foree, and satisfaction always means
increased efficiency, if we ¢an be enabled by the extension to this service
of civil service rules so modified as to meet its peculiar needs, to pro-
vide a proper means of admission, and, what is still more difficult, a
proper test for promotion, so that cvery man will be dependent for
admission and advancement upon his own capacity and exertion, and
will know that @ gystem is in force which will accord to each full justice
on this basis. 1 need hardly say that it is no easy matter to devise
such a system specially adapted to a service like that of the Weather
Bureau, but I hope to be able in a short time to submit therefor a plan
for your consideration.

I take pleasure in warmly commending the foree engaged on seien-
tific work at Washington, in which I include the able and experienced
ecommissioned ofticers detailed from the Army. The f{orecasters per-
formed the same duty under my predecessor. The appointment of Mr.
Frank H. Bigelow as professor of ineteorology has been uniformly com-
mended. I have intrusted to him o speeial line of investigation, which
will be mentioned later. The other members of the scientitic force have
routine dutics intrusted to them in every case, in addition to the special
researches on which they are engaged.

An endeavor has been made to enlist in our work seientific men of
established reputation and not regularly connected with the Bureau.
This has been fairly successful, and 1 hope soon to place in your hands
a series of reports on various features of the practical and theoretical
aspects of our work which will prove to be a notable addition to our
knowledge. In these reports especial attention will be paid to the ap-
plications of meteorology to agriculture.

THE TORECASTS.

Qur first care, on the transfer, was to improve the forecasts and their
distribution in every possible way. The time covered by the forecasts
has been lengthened to thirty-six hours, and the forecasters have been
encouraged to make their predictions still longer whenever they see a
fair prospect of verification. At the sume time the forecasters have
been instructed to put their predictions in language which will be easily
understood by everybody.

Both these improvements tend to reduce the technical percentage of
verification, but as they make the prediction of greater valne to the
public, they have been introduced.  So pertectly, however, has the work
of forecasting been done that the verifications have not suffered. To
show this, I compare the verifications for the months for which they
have been made since the transfer with those for the same months for
the previous year:

{
Month, ] 1801, | 1aon,
K31
. K42
September. ... .. 1 RB.T | 70.4
October ... ........ H8. 8 84,9
Novembor ... ...... 86,8 86.2
December............. H8.4 83.9

Average......... l 80.12 | 83.45
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The most exact verification possible can not express in percentages

all the features of suecess and failure in the work of a forecaster. The

feature of the forecasts which it has been my endeavor to strengthen,

namely, the making of predictions which will be of the highest possible
use to the publie, can not receive adequate arithmetical treatinent,

THE DISTRIBUTION OF FOREHCASTS AND FROST AND COLD-WAVE
WARNINGS.

The value of the work of the Weather Bureau to the country depends
largely upon its ability to distribute promptly the information collected
at central points from its system of telegraph stations. The daily
weather forecasts issued by the Bureau have always been recognized as
ofsufficient importanceto betelegraphed by the Associated Pressasitems
of news, and they are therefore distributed without expense to the
service to the centers of population, and have appeared regularly in the
daily journals of the ¢ountry. Many efforts have been made to reach
the more thinly scttled portions of the country, and with the transfer of
the Weather Bureau to the Agricultural Departmentrenewed efforts are
being madeto extend the weather forecasts to agricultural communities.
The mostthorough distributionof theforecasts possible would be by tele-
graph daily to every telegraph office in the country, where means should
be provided for the display of reports in bulletin form. Such a system
cait not at present be utilized owing to the small appropriations made
for telegraph purposes, although it has been strongly urged by agricul-
tural organizations throughout the country, and Congress has been
petitioned repeatedly for appropriations to bear the expense attending
such telegraphservice. Those most interested inagriculture will not be
satisfied without additional approprintions for this feature of 'Weather
Bureau work, and it will bein the interest of the general public, includ-
ing all classes, if arrangements can be made which will place the daily
weather bullefin at every telegraph office in the country.

The Bureau not having the necessary funds for the extended distri-
bution outlined above, every other available means has been utilized
for placing before the public the information collected by this service,
of which the following is a general outline: ‘

The forecasts and frost and cold-wave warnings issued by this Bureau
ave disseminated as widely as possible, through the mediumof the Asso-
ciated Press, by special message (telegraph or telephone), by railroad
wires, by train service, and by mail, They ave received by the newspa-
per editor, the farmer, the merchant, the mariner, the miller, and others,
and are by them disseminated by means of the flag or whistle signals
adopted by the Weather Bureau, of which the following is a deserip-

tion: .
EXPLANATION OF FLAG SIGNALS.

No. 3. No. 4. No. 6.
White and Blue  Black 'Jl.:‘liiungulur ‘White Flag with black
ag.

No. 1. No. 2,
White Fing. Blue Flag. Ylag. 8 square in center.
. ?/ 0 1
;/{//Z/{//? WHITE
PAAE o 4 -
Cloar or fair k Raiu or snow. Local rains or Temperature Cold wave.
woather. anow. signal.

6 tNﬂ. 1, white flag, 6 feot square, indieates clear or fair weather. No. 2, blue flag,
oot square, indicatos rain or snow. No. 3, white and blue flag (puruflel baxs of
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white and biue), 6 feet square, indicates that local rainus or showers will oceur, and
that the rainfall will not be general. No. 4, black triangular flag, 4 feet at the base
and 6 feet in length, always refers to tomperature; when placed above Nos. 1, 2, or
3 it indicates warimer weather; when placed below Nos. 1, 2, or 3 it indicates colder
weather; when not displayed the indications are that the temperature will remain
stationary, or that the change in temperature will not vary more than 4 from the
temperature of the same hour of the preceding day from March to October, inelnsive,
and not more than 62 for the remaining months of the year. No. 5, white flag, 6 feet
square, with black square in center, indicates the approach of a sudden and decided
fall in temperature. This signal is not to be displayed unless it is expected that the
temperature will fall to 42°, or lower, and is usually ordered at least twenty-four
honrs in advance of the cold wave. The display of the fiag during the growing season
indicates that injury to vegetation may be expected from frost, and at other times that
the cold may prove injurious to stock and to farm products, etc., exposed in ship-
ment. In the State of Florida, and in a strip of country 100 miles wide on the Gulf
coast, and ulon% the Pacific coast, the cold-wave flag is known as the frost-warning
flag. During the late spring and early fall the cold-wave flag is also used as a frost-
warning flag in other portions of the country, to indicate anticipated frosis., When
No. b is displayed No. 4 is always omitted. When displayed on poles, the signais
should be arranged to read downward; when displayed from horizontal supports a
sm%]l atr(:lamer should be attached to indicate the point from which the signals are
t0 be read.

INTERPRETATION OF DISPLAYS,

No. 1, alone, indicates fair weather, stationary temperature.

No. 2, alone, indicates rain or snow, stationary tempersture.

No. 3, alone, indicates local rain or snow, stationary temperature.

No. 1, with No. 4 above it, indicates fair weather, warmer.

No. 1, with No. 4 below it, indicates fair weather, colder.

No. 2, with No. 4 above it, indicates warmer weather, rain or snow.

No. 2, with No. 4 below it, indicates colder weather, rain or snow.

No. 3, with No. 4 above it, indicates warmer weather, with local rains or snow.

No. 3, with No. 4 below it, indicates colder weather, with local rains or snow.

No. 1, with No. § above it, indicates fair weather, ecold wave.

No. 2, with No. 5 above it, indicates wet weather, cold wave,

A system of steam-whistle signals is also in use at a number of
stations, by means of which the weather conditions are communicated
in places where flags can not be seen at long distances, those within
range of the sound of the whistle being supplied with the code which
is used at stated hours to communicate the probable weather condi-
tions for the coming twenty-four hours. This whistle code is inteunded
. only for use at stationary engines and is not applicable to the railway.

The flag displays here outlined may be greatly extended and become
a most valuable aid to farmers, shippers, and the public generally, by a
little exertion and a small outlay for flags on the part of those to bo
benefited. The system has been adopted and is in use by some of the
principal railroads throughout the country, the symbols, made of tin
or sheet iron, being displayed from the baggage cars. These roads
transmit over their wires each morning, to points from which trains
start, the names of the symbols to be displayed on the cars. When the
symbols are thus displayed they should be placed one above the other
and read downward. Many large firms aud corporations are displaying
the flags, and at the same time advertising their business, by printing
the signals and their meanings on the back of their business cards,

There being but a limited appropriation at the disposition of the
Chief of the Weather Bureau for the purchase of flags, it is necessary
that the utmost care be used in their distribution, in order that they
may be placed in proper hands where they will be properly cared for
as Government property, and used only for the purpose for which they
are intended. In many instances individuals or tirms procure their
own signals for such displays, and upon this office being notitied that
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arrangements are completed for the display of signals the forecasts
and warnings are telegraphed to the proper address at Government
expense,

On June 30, 1891, about six hundred and thirty weather signal dis-
Play stations were in operation, to which the forecasts were telegraphed
or telephoned at Government expense; ninety stutions receiviug cold-
wave warnings ouly, fifty-one stations being furnished with frost warn-
Ings alone, and six stations (louated in California) receiving rain warn-
Ings for the benefit of the raisin-growing sections.

Since July 1, 1891, this number has been largely increased. Before

the close of the year the forecasts and warnings were telegraphed or
tel(?phoned to nearly one-thousand six hundred and fifty points, at
which flag signals are displayed or whistle signals sounded for the
benefit of the general public.
. A system of frost warnings for the benefit of cranberry and tobacco
Interests in operation in Wisconsin during the past season having been
80 thoroughly satisfactory the State service directors in the cranberry
and tobacco-growing States have been instructed to perfect similar sys-
tems for the dissemination of frost warnings. A warning of a killing
frost for the cranberry district of Wisconsin, on August 24, resulted in
the saving of over one-third of the cranberry erop in that State, repre-
senting over $125,000. In Minnesota and the Dakotas frost warnings
were issued during August of the current year to protect the grain, and
little or no damage resulted where farmers used smudges to cover their
fields with a dense smoke during the period of anticipated frost. In
the State of Kentucky alone nearly one hundred and fifty frost-warning
stations were established and are now in operation to protect the
tobacco interests ot that State.

The various means employed for the dissemination of forecasts and
warnings have resulted in placing the information in the hands of thou-
sands who have been heretofore unable to reap the benefits of the work
of the Weather Bureau. This, as a matter of fact, has necessitated a
congiderable outlay, but it is believed that in every case the expense
has been justified and that the service rendered has amply compensated
for the cost of distribution. In the majority of cases the plan of dis-
tribution is entirely satistactory, although rare instances of inadequate
telegraph service are reported, which, as a rule, receive prompt cousid-
eration by the proper officials. )

The Railway Bulletin Service has been largely utilized for the gratui-
tous distribution of forecasts and should be encouraged and as widely
extended as possible. If the matter is properly presented to the proper
officials of the railroads coiperation invariably follows in cases where
companies control their own wires. At the present writing the records
of this office show that over thirty railroads are codperating in this work
?‘nfl posting the forecasts at nearly two thousand stations at which the
Information is accessible to the general public, while & number of roads
distribute the reports for the benefit of their employees only, being
;?t?icted to this action by their agreement with the telegraph com-

nies,

The telephone, for distributing forecasts, is becoming more popular
With the building and extension of new lines, aud it is believed in the
near 'futm-e will supersede the telagraph as a meaus to be utilized at

istributing centers for reaching every point in the sections desiring
to obtain the predictions of this Bureau. The more enterprising and
Progressive farmers, living on the routes over which the lines are strung,
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avail themselves of the opportunity presented, place private telephones
in their residences, and obtain the forecasts by application to their
nearest exchange,  Gratuitous distribution of forecasts is allowed in
some instances, and a liberal policy is pursued by all telephone com-
panies in their dealings with this Burean and its work, It is believed
that very low rate ean be obtajned from every line for daily messagus,
The only apparent objection to this manner of distribution is the taet
that in damp or wet weather the lines are grounded, in a measure, and
poor service necessarily follows,

Postal facilities are made use of at distributing centers as far as
possible in distributing the forecasts to near ontlying points, and guite
a namber of individuals are now receiving the reports by mail who
formerly were furnished the same information by telegraph.

It has long been the desire of this Burean to devise some method by
means of which a legible and clearly printed map conld be published

[ in ‘glm daily journals, :nn_l suv_ernl attempts have been made \.)ut \,vitgb.u_uj%
satisfactory results until quite recently! Through the efforts of the:
Sforecast official at Atlanta, (ia., in coiiperation with the officials of the -
i Atlanta Constitution, o satisfactory daily weather map is now reg-
{ ularly isgued in that journal, and a number of the more prominent
journals of the country, seeing the advantage that will result from this
undertaking, are preparing to do the same thing, - Should this™ feature”
be adopted by the daily journals of the eountry it would not enly add
greatly to the distribution of the weather forecasts, but the appear-
ance of the chart would doubtless ereate an interest in the work
of the Burean, the public would become familiar with the map and
its uses, and intelligently apply to their interests the information thus
given.

The majority of the means now employed in the dissemination of the
forecasts and warnings present more or less difticulty, which must be
overcome to secure prompt and efficient service and prevent complaints
on the part of the recipients, but every effort is being made at all times
to perfect the work of distribution and economize in the disbursement
of the appropriation allowed for this purpese, without reflecting dis-
credit on the Burean or subjecting it to adverse criticisn,

Great as is the practical value of the system of forecasts, it may be
shown that this systeam, without any change of wmethods or amounts of
observations, and equally with no diminution of territory concerned, is
susceptible of marked extension, which will enable its benefits to reach
several times the number of persons who now find the prediction of
oming weather changes a matter of economic advantage, Hitherto
the course of imuing forecasts for a period narrowly restricted to one
day in advance has limited their first benefits to the urban and sub-
urban residents,  To give these beuefits to a much larger and equally
interested portion of the community is possible by the process of simple
extension, and, being possible, may well ¢laim consideration in behalf of
the foremost producers of the wealth of the state.

Inclosed within the boundaries of our country, marked by varying
influences exerted from without, the ficld equally varies in its interior
parts, It presents the strongly marked individualities of mountain
and valley, coast and insular climates, with the addition of a most
important region of ¢entral plain over which it is a necessary but dif-
ficult task to follow out the combined or successive application of the
many external and internal factors, The field thus constituted must
be ever kept in miud by the forecasting ofilcial in order that from the

%4
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D&I'ti(mla,r individualities of each storm area and the more permanent
Modifications introduced by the geographical physics of the land, he
may issue 4 relinble statement of impending weather changes at such
& time in advance as may sceure the benefits of this knowledge to the
greatest number.,

0 issue this information, in other words to forecast the weather, is
Watter which depends upaou recoguizing the approach of an area of dis-
turbance at the earliest moment, and upon watching its development
most closely with oqual regard to the presence in other parts of the
country of other climutic elements which may affect the future path
of the disturbing area and its rate of speed of translation along that
Path.  When the development has progressed to a certain extent it
becomes possible to correlate this area with others similarly originated,
and thus having brought it into connection with a certain type recog-
nized by past familiarity with these meteors, it is a legitimate process
of induction to assign to the individual the average characteristic of

e type as known. In proportion as it is practicable to appreciate the

Ype relations of an approaching storm area at an early period and with
tertainty, so is it possible to issue warnings of its approach for the ben-
efit of those in the line of its march of progress whose industries are
80 likely to be affected beneficially or injuriously by the passage of the
8torm as to make early knowledge of its coming a positive advantage.

ut as climatic physics is not ax yet an exaet science, it must not be

Orgotten that the farther from the storm frout the warning rans the
gre“t,er is the chance that some unforeseen modification of path or rate
may interfere to vitiate to a certain degree the accurate value of the
Warning,

The problem is not one to be lightly approsched, Tt has initial dif-
fleulties in the attempt to pick out of the obscure and ill-defined begin-
Rings of an atmospheric movement the generie and specific characters
Ot the type which must precede any estimate of its growth and move-
Inent, Along its course it is also beset with difficulties in the recogni-
‘tm“ by obscure and often almost inappreciable signs of the existence
o berturbing forces, which, in the interval between two suecessive
0 Servations, may so divert or impede the storm progress as to bring it
Under g, type needing different treatment. Never casy, the problem

Pcomes more difficult when it is sought to go before the storm at any
Mt 8hort intervals of space and time. Likewise there is a complica-
1on of the problem introduced by the change of the seasons wherein

¢ solar influences induce rapid or lagging movements of the storm
areas, The prime essential without which the torecust can not hope to

8¢ above an unreasoning guess is, then, to look npon the storm area
t?s 4 physical entity coneerning which it is possible to predicate breadth,
course, and speed.” This entity being exposed to perturbations in its
Courne, g new diffienlty is introduced by the fact that an area of atmos-
Pheric disturbance may so distinetly changoe its character while in

TOgress as to vitiate all foreannonncements, excopt such as arve
expressed in the most general terms and for times and places removed to
r ¢ 8 limit in advance as may allow the issuanco of a second forecast,

SVised in accordance with the altered conditions. Nor does the dit-

Culty end with this. Ina territory so wide it is possible that storm
deeas may die out entirely; or, on the other hand, such meteors may

Velop without, warning from apparently neuntral conditions, and these

gre matters which it is ws impossible to predict as it is beyoud the power
mind to foresee,
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Having such factors to deal with, and subject to the modification of
such cosfficients of perturbation, suceessful forecasts are limited within
certain lines, which differ from day to day and from season to season,
in a manner as yet so imperfectly understood as to make the problem
presented to the forecast ofticial on his maps night and morning more a
matter of empirical essay in a long chain of individual instances than
a satisfactory induction. Yet many of his difficulties lose much of their
force through the operation of nature’s harmony with the needs of man,
which finds in the scedtime and harvest of the husbandman the mete-
orologist’s well-recognized seasons of sluggish development and slow
progress of storms; and in winter, with its conditions of danger to the
martuer, finds a period wheun the lakes are frozen, and on the seacoast
a natural absence of freight for the smaller and less seaworthy vessels,
which in consequence are removed from the possibility of disaster.,

In general, it may be said that the maritime interests have been
abundantly conserved in the issnance of forecasts and storm warnings.
The fuct that great ports and great cities are the same place, and that
the port shares every last advantage of publication of information which
the city affords, has served to transmit to the seaman the warning of
approaching gales ay rapidly as 1t has been found possible to reach any
party in interest. Beyond this general system of information the
marine interest has received partieular attention in the winter season,
when violent conditions are of quick development and speedy trans-
Iation, and are as quickly handled by the display of warning signals
that respond to the telegraph and may be appreciated by a glance of
the eye.

Commerce afloat and commerce ashore have been so favorably situated
as to command the advantage of learning sufficiently in advance any
change whieh may be impending.  But before this information has been
brought to the farmer, to whom, as representing the productive interests
with which commeree must concern itself, it is of equal if not greater
applieability, much time has been lost, aud that, too, in a matter where
time is of the utmost consequence,  The delay in transmission continues
irremediable, and must ever be due to the fact that time is requisite to
publish the information and to distribute it where needed under the con-
dition that, ax the population is more widely scattered, the channels of
transmission operate more slowly and correspondingly with less effi-
ciency. To meet the needs of all agricultural industry, in recognition
of its right to receive from the Weather Bureau a service to the full as
efficient as is afforded any element of the population, this problem has
been studied in detail. The delays in publication and transmission
remaining constant, ax they must, the remedy mnst accordingly be
soughtin some plan of extending the time predicted for by such a period
as will take note of this constant factor of delay, and give to the average
agricultural community its information as to the approach of weather
changes at such time in advanee as will allow it to take measures aecord-
ingly to protect itself. :

This demand is now met by a general statement presenting useful
probabilities of coming changes of the weather. The adoption of this
general synopsis has been tentative in its character, both by reason of
natural hesitation at entering upon a new and untried procedure, and
equally by reason of the necessity ol avoiding any alteration of the more
positive character of the district predictions as now authorized. The
present system of forecasts has been suffered to remain unmoditied, but
nevertbeless the Weather Bureau has recognized the paramount neces-
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Sity of giving to agricultural communitics, more slowly reached, such
early information as may be of service in their varying necds. (I nder
is system the prominent characteristies of each day’s meteorological
elements are discussed in popular terms, the history of each threatening
meteor is narrated, and particular attention is called to the presentation
of the probable path which it will tollow over the country, the rate ot
movement which it may be expected to attain within that path, and the
Whole is gumined up by judicions warning to those to whom the storm
{)ath and progress may be of interest zuu_i value. Thies haws grown up,
0 addition to the official predictions, which lie under limitationsof time
?1:1(; ({1981‘90, anystem of freer secondary warnings fortwo and three days
i vance, and. frequently over half a week 5\\3\0(\(1, of \\'I}l(;lu. t»lge value
ecoming daily more conspicuously manifest. 'The initiation and
t(}velopment of this additional system is to be laid to the credit of one
of the officers of the Army retained on temporary designation for duty
;‘mdﬁr the Secretary of Agriculture. This official was willing to under-
a_ke the additional care if only the advantages of the service rendered
Might be extended as far as possible and the usetulness of the Bureau
trther broadened. [ts simple beginning was the making of' a statement
0 th_e general weather conditions; its extension has been to present, fuller
etails, without the sacritice of any of the simplicity and utility which are
Decessarily o prime desideratum.
he same impulse has led iu the oficial system ot predictions to the pro-
Bentation of forecasts for not only the ensuing twenty-four hours, but for
® succeeding day as well, in almost every instance.  As illustrating
his endeavor to increase the range ot the authovized forecasts, it is well
raw g comparison between those of the five months from July to
mOstmber, inclusive, of the current year and the mn'}'qs'pmuling five
Onthg. of 1890. These are not the reasonable probabilities that form
% ® topic of the general bulletin, but are the forccasts made at night for
0 second day, and included in the dispatches published in the papers
sent to correspondents of the Bureai.

Number of forgg-eight-hm\r predictions:

guly 1, 1890, $0 JUIY 1, 1891 emnnmmarseamrae cncaeeconnr snn e 2, 189
me 1, 1890, to December 1, 1890 .covoviiiennncieinannn e emeeeaans 731
uly 1) 1891, o Docember 1, 1801 . emueracurescaans vennarenenannanan 3,623

Petce‘ptnge of incroase:
ive months 1891 over live months 1800 ... .. ...aiiniaan eeeeeeaann
ive months 1891 over twelve months 1800-"11

0The system thus devised for the extension of the ltt-nvlim of woather
Teknowledgo has, in Washington, been of intermittent application,
. éyond the central office it has hardly gone at all, exeept, to & fow met-
Opolitan conters; and though it has received apprecintive attention in
@ large cities, that was by no means the end which the originator of
ine' i5)““'0611\ set before himself, namely, the improvement of® the service
its relation to the industries of those who produce wealth ot a dis-
o ;‘ge from the cities which consumeit.  An organization well adapted
withXtendmg_the advantages of this subsidiary system is now available
out altering existing methods,
onst 18 machinery of qist,ributinn nxist_.s in anew system of local fnrp-
officials, To avoid loss of the skill which a few have acquired in
ie work of weather prediction, and at the same time to atford the
8hest degree of practical training to those who must ultimately sue-
to their work when they lay it down, a plan has been under careful
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congideration of dividing the two daily forecasts between the local fore-
cast officials and those at the central burean. The problem thus pre-
sented has by no means been solved, but the advisability appears in
full measnre of apportioning the morning report to the several local
officials, each in his own distriet, and of reserving to the professors of
the Bureau and others qualificd for the work the preparation of the
night bulletin, with its wide circulation and valuable information of cold
waves, river stages, and wind signals.

It is to be expected that the effort to institnte this additional im-
provement will encounter the objection that it is not fairly reducible
to the present mode of verification. The answer to this objection, if
raised, iy that the object songht is to remove the general synopsis from
the domain of that which is technically known as verification. That
practice of the office is not based on a legitimate footing, Without
entering upon the detail of the manner in which a practice initially
designed to assist forecast ofticialy in their professional study has ele-
vated itself into a custom of rigorous application, it iy suflicient to
repeat the assertion that the statement of probabilities designed for
the farmer’s guidance must be free from the rigid definitions of arith-
metical verifieation., That eustom has always hampered those who have
worked nnder the constraint which it imposes, and has entailed need-
less criticism npon the work.

In fine, it is to be said that here ir offered a method, already tried,
by whiclh the plain probabilities of American weather may be fore.
announced in plain American speech in order that the farmer may know
whether or not he is to have fair weather for the care of his crops, and
if storms do come, that he may have some idea of what his delay is
likely to be. It has also been shown that this can be done without
altering a single condition of the ofticial predictions now authorized, It
has been shown that the objection which might be raised on the score
of verification will never prevail against the popular verification of an
appreciative community when it receives, as has long been desired, its
knowledge of to-morrow’s weather in season to make it useful.

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 thronghout the United States and the Dominion of Canada, and
is 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-forticth part of the whole surface of the
globe.  Information is also received from the West Indies at times
when gevere storins prevail there, and occasionally also from Bermuda
Islands.

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, whetlher elear, vaining, snowy, foggy, or hazy; the con-
dition of the sky as to clonds and the kind of clonds; the direction of
their motion and the proportion of sky covered.
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These observations are telegraphed to the central office of the
Weather Bureau at Washington, D. C., with the aid of a cipher eode
designed for the purpose of saving time and expense in the transmis-
gion of the messages. As a rule, amessage consists of ten words. The
cipher is so 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 reccived a
skilled translator reads cach of them in the terms expressed by the
cipher, An assistant enters the data upon a map of the country near
the location of the particular place.

When all the data are entered on the map, it is generalized by lines
representing graphically the various conditions of the air and the
changes going on.

The lines on the specimen weather maps adjeining represent pressure
and temperature distribution over the country. Shaded areas show
where there has been rainfall in twelve hours preceding the time of
obhservation. Heavy dotted lines inclose areas of great temperature
fall. A line of arrows indicates the path tollowed by the center of low
pressure.  Cirveular symbols show the condition of the weather and
the sky, and the cireles with avrows the wind divection.

This map, made up from observations at 8 o'clock, is issued two
hours and a half later in a number of the large cities throughout
the country, and is posted in post-ofiices, eustom-houses, boards of
trade, and maritime exchanges., In the aggregate 5,000 copies of the
weather map are issued daily, except Sundays, at sixty-three eities.
The maps given here are on a reduced scale, the actual size being 22
by 16 inches.

On the printed weather map issued at Washington the principal data
for the varions stations aroe given in figures, in tabular form, on the side
of the map.,

The pressure of air varies greatly at different times. The average
pressure is equal to what would be exerted by a layer of water 34
feet in depth, or a depth of about 30 inches of mercury. On the
weather map pressures are always expressed in equivalent heights of
a colugnn of mercury as ascertained by the observation of a barometer.
The pressure may be as low as 20,0 inches, or oceasionally even less.
Sometimes it is as high as 31.0,the highest ever observed in the United
States being 31,12 inches,

As the height of & column of merenry varies with its temperatuve,
independently of the air pressure,on aceount of expansion,all observed
pressures are reduced to what they would be it the temperature of the
mereury was 320,

Great and widespread changes of air-pressure ave closely related to
weather changes, especially high winds.

Besides the effect due to weather, the airv-pressure diminishes with
height in the air or altitude above sea level, The observations made
thronghout the country being at places situated at varvious heights
above the sea, from 50 feet to 1,000 feet or more, it is necessary for the
'])‘m‘pnse of comparing them that they be reduced to some (-m'mrmn.pl:m_ne.
I'he plane selocted tor this purpose is sea lovel. Before telegraphing
the observation, the pressure observed at any place is first reduced to
what it would be at sea level; the amount of the reduction depends on
the height of the place and the temperature of the air ab the time, At
a height, of 1,000 feet the reduction amounts to about 0.90 ot an inch,
to be added to an observed pressure.
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The corrected and reduced air-pressures are inscribed on a map and
are represented graphically by lines drawn through places where the
pressures are equal. These lines (called isobars, meaning equal pres-
sures) are drawn for pressures 0.1 of an inch apart for 30.0, 29.9, 29.8
inches, etc. The 30-inch pressure line is drawn through all the points
with pressures of 30 inches. There may be only a few such actually
observed pressures on the map, exactly equal to 30 inches, but many
such points can be determined by interpolation from the pressures
above and below 305 for mstance, if the pressure at Springfield, 111, is
29.95 and at St. Louis, Mo., 30.05, it may be inferred that the 30-inch
line will pass halfway between those places, and the line is drawn
accordingly.

The distribution of temperature over the country is graphically shown
by lines drawn through places of equal temperature. These are called
isotherms, meaning equal temperatures. On the specimen weather
maps the isotherms are shown by dotted lines. They are drawn for
every ten degrees—602, 500, 409, ete.  They are located principally by
interpolation, the same as in the case of the isobars., With a temper-
ature, for instance, of 35° at Memphis and 45° at Vicksburg, the 400
isotherm is drawn halfway between them, If the temperature was 320
at Memphis and 42° at Vicksburg, the 40° isotherm would be four-
fifths of the way from Memphis to Vicksburg.

On the weather-map the direction of the wind at a place is shown

by an arrow flying with the wind, ‘Q‘ This, it is to be noted, is the

very reverse of a written or spoken description of wind direction. A
northwest wind always means a wind coming from the northwest; on
the weather map, however, it is represented by an arrow pointing south-
east.

Of the symbols, a circle, Q , at a place indicates clear sky and fair
weather at the time of observation; a full black dot,‘, indicates
that it is raining; a cross-barred dot, ‘@, indicates that it is snowing;
a black dot, with a white center,‘q‘, indicates wholly clouded sky;
a dot with black bar, ‘Q{, indicates a sky half-clouded.

A series of concentric isobars, showing an area of pressure diminish-
ing toward a center, is called a “low.” Such a map is that of February
4, 1889 (Plate 1), where the pressure is as low as 29.2 inches in Min-
nesota. This type of pressure distribution is commonly associated
with the occurrence of rain or snow and high winds over a wide
area of country, especially in winter. Rain is likely to occur for a
distance of 500 to 700 miles to the east of a decided low center.

These arcas of low pressure traverse the country from west to east
and from southwest to northeast. Sometimes they move in from the
northwest and, turning in the region of the lower Missouri River, move
to the northeast over the Great Lakes to the Gulf of St. Lawrence;
at other times they pursue a southeast course as far as the Gulf of
Mexico and then turn northeast; this latter, however, is only apt to
oceur 1 winter.

The average velocity of low centers is about 32 miles an hour. The
motion is more decided and definite in winter than in summer,

There is a type of low pressure which originates in the West Indies,
and, moving northwest, turns to the northeast on the south Atlan-
tic coust or in the Gulfof Mexico, These “lows,” commonly called
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cyelones, occur chiefly in August and September, and are accompanied
by great downpours of rain and devastating hurricane winds,

On the weather map of September 12, 1878 (Plate 11), is shown the
path of the center of a West India ¢yclone marked by a series of ar-
rows, and its position at 7:35 a. m, on suceassive days from September 12
to 14,

Sometimes the ixobars over the country indicate an increase of pres-
sure over a wide irregular area toward a conter. Such a case is that
on the map of Jannary 16, 1882 (Plate tit), where the pressure over Ne.
braska, North and South Dakota, Montana, and Wyoming is 30.5
inches, These areas of pressure are ealled “highs”  Thoe isobars in &
“high” are not as regular as in the case of a “low.” The ¢“high”
ordinarily covers a far greater area than a “low.” In cases of great
development it has a tendeney to o triangular rather than a cirenlar
form.

The ¢ highs” always originate in the west or northwest and gen-
erally move in a southeasterly direction, but very vaguely and indefl-
nitely.

A “high” almost invariably marks a region of low temperature,
Light snows, usually not more than the equivalent of 0.1 of an inch of
water in depth, ordinarily ocour to the southeast of a «high.”

The whole matter of weather prediction is based on observations
made at the same instant of time over a wide extent of country and on
the known general progression of weather changes that have been by
this means observed to take place in many casos in the past. There ia
a general tendency for the weather changes to advance from the west
toward the east in the United States. Skill in predicting weather is
gained by long familiarity with the weather maps and a close attention
to the precedent conditions of pressure and temperature distribution
that are observed to occur before very considerable weather changes.
By long study of the weather maps there is finally gained, as it were,
an intuitive perception of coming great changes.

The very great changes can be foreseen almost to a certainty in most
cares by a skilled forecaster. The ordinary and slight changes, that
for the most part are the ones usuadly oceurring, it is not possible in
most cases to correctly prediet.

As “lows” move over the country the temperature rises to the east
of the centers. There is o marked tendeney for “lows” to move toward
the region having the greatest rainfall in twelve hours preceding. As
& “high” moves down from the northwest the temperature falls in front
of it. With an opportune snccession of a “low” and a “high” the
temperature may tall as much as 60° in twenty-four hours, and the area
¢overed by a fall of 200 and more in snch ¢ases may be a million square
miles or more.

A great fall of temperature over an extensive area of country is
called a ¢ cold wave.”  Following the “low” of February 4, 1880 (Plate
I), there was a fall of temperature of 54° in Minnesota, and the area
over which a fall of 20° or more oceurred was 658,000 squaro miles,

ucceeding the map of January 16, 1882 (Plate 111), the area of temper-
ature fall greater than 200 was more than a million sqnare miles.

The extont and depth of a ¢ eold wave” depend in » measure on the
extent of the “low” and “high” preceding it, and on the contrast of
feh.\pemture over the region between the centers of the “low” and the
‘high.” The temperature from the center of a “low” into a “high?”
may diminish from 602 {0 09, or even as low as —409, in adistance vary-
Mg, in different cases, from 400 to 1,400 miles,

2
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The occurrence of tornadces it many cases is associated with the
presence of a low-pressure area over the country. The tornado is apt
to occur about 300 miles to the southeast of the center of a “low?” in
which the pressure at center is lower than 29.4 inches and the isobars
are very symmetrical or nearly circular,

The condition of air shown on weather map of March 27,1800, 8 p. m.
glate 1V), was about simultancous with the great tornado at Louisville,

y., that occurred that day.

High winds, dangerons to shipping, are associated with the passage
of ‘“lows” and ‘“highs” across the country.  The strength of the wind
over a region depends greatly on the contrast of pressure over it; the
greater the difference of pressure in a given distance the stronger the
wind is likely to be, ‘

The change in pressure over a region is ealled the gradient. The
closer the isobars are together the greater the gradient.  As a general
thing, winds of storm force, at least 40 miles an hour, lasting for a
congiderable time, do not oceur with pressure gradients less than 0.4 of
an inch in 500 miles.

Storm winds are preceded by a sudden fall in the air pressure. A
fall of three-tenths of an inch in twelve hours over an area of at least
100,000 square miles is a common indication of a coming heavy blow.

Clzhe direction of wind around a low-pressure area is spirally inward,
contrary to the direction of motion of the hands of a wateh held with
the face uppermost. In an area of high pressure the winds are out
from the center and of slight force, except where a ¢ high” is close to
a “low” which is to the east or southeast of the “high,” In this case
the winds blowing out of the ¢« high” into the “low” may he of very
great intensity.

Partioular attention has been given to the improvement. of the maps,
and the stations issuing them were informed that nothing but the most
satisfactory results in this respect wonld be accepted.  In place of the
custom before existing, of only sending a copy of the map issued ou
Saturday, they were required to send to this office the poorest copy of
every issue of the maps. By this course this office had the means of at
once knowing when a poor map issue was made, 8o that action to cor-
rect it might be taken. At many stations complaint was made that
on acconnt of the poor quality of stencil paper furnished them the
observers were unable to do better work. Ifor this reason u better quality
of stencil paper was immediately secured, at some additional expense,
Atthe same time the observers were required to give that close personal
attention to the matter without which good work can not be done with
the best material. The result has been that the appearance, legibility,
ete., of the maps have been greatly improved, and there is now rarely any
complaint on that account. The issue of maps has algo been author-
ized at Albany, N. Y.; Charlotte, N, C.; Charleston, 8, C.; Marquette,
Mich.; Green Bay, Wis,; Parkershnrg, W. Va.; Kastport, Me.,, and
Omaha, Nebr., stations not heretofore issuing them. The edition of the
maps at all stations has been very largely increased, and they are dis-
tributed, without charge, to persons who will display thewn for the
information of the public. The maps are prepared at the stations with
the greatest possible speed, upon the receipt of the telegraphic reports,
so as to catch all the mail trains, upon which they are dispatched to
postmasters and others for display in cities and towns that ean be
reached in time for the information to be of benefit.,

The weather maps are now issued at over sixty of the more important
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Stations, and are considered a most important feature of the service, as
their usefulness is being appreciated by an ever-widening circle. They
Not only contain, as a rule, the forecasts prepared in Washington and
the local forecasts, but also the data on which the forecasts are based,
With a 8ynopsis of the general meteorological conditions and probable
direction of movement of storm centers, etc., so that they may be studied
and personal conclusions be drawn by those engaged in any profession
or calling affected by the weather, and this includes nearly all classes of
buﬁ_mess. In soveral of the large cities school superintendents and teach-
ers have become much interested in these maps, hundreds of which are
Now furnished daily forstudy by the pupils. Informationbylectures, etc.,
Was given by the observers to the teachers as to data, practical deduc-
tions therefrom, etc. Several hundred agricultaral newspapers and
Periodicals were recently put on the list and now receive the map daily.
very large edition of ¢ Kxplanation of the Weather Chart” is about
to be published for the information of those interested, and qspeclally
Or those engaged in agricultural pursuits, to reach whom with these
maps every effort is being made. .
1t iy only when some change is made in the weather maps that it is
learned how many and various are the classes of people Who_ﬂnd it
Profitable to make a study of them, There is no doubt that the increas
Ing issue of these maps is educating a constantly increasing number of
bersons as to their proper use. It is begiuning to be realized that by
Study of the information contained on the maps, in connection with local
Weather signs, practical deductions as to coming weather changes
Inay be made with profit by all who give the slight attention necessary
an intelligent understanding of’ the general prineiples outlined above
governing the movement of storms over the United States. .
Such is the growing appreciation of the maps that the total edition
&t all stations, which, on June 30, 1891, was 3,100, has had to be steadily
Increased, until at prosent (December), over F,000 copies are issned
aily; a total of over 1,500,000 a year, which will doubtless have to be
Stll further increased. To meet the expense of this very large addi-
1on, saving was effocted in other directions; for instance, by reducing
the number of reports telegraphed to stations, without, however, materi-
ally curtailin g in that directiom

FLOOD PREDICTIONS.

The stages of water at a number of important places en rivers are
elegraphed with the weather report.  These stages are printed on the
Weather map issued from Washington, . G, A coming great rise of
Water iy predicted for points slong the lIower course of & river when
her_e oceurs a rixe along the upper course. The judgment of predwtmg
Officialy is hused on what has oveurred in provious cases of high water
for which there are records of the water stages. Records of daily
Stages of water huvo been kept at some places for more than thirty
Years, .

To assist in predicting the stages of water, tables showing corre-
Sponding erests of high water at varions points along the rivers have
een prepared.  Where the rise at a point in a main stream is the
Tesult of rises in a number of tributary rivers—as, for instance, at Oairo,
I, whera g rise is the result of rises in the Upper Ohio, the Upper Mis-
Rissippi, the Tennessee, the Cumberland, and the Wabash—a special

Tule has to be devised for predicting the stages.
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Important rises in the river are predicted three days ahead for Cin-
cinnati, being based on the stages ohserved at Parkersburg, W. Va.,
Charleston, W. Va., and Louisa, Ky. For Cairo, 1., predictions of
river stages are mnade six days in advance of their occurrence, and for
Vicksburg, Miss., seven days in advance.

STATE WEATHER SERVICE DIVISION.

At this time there are forty-one weather services, either in operation
or in process of organization, representing every State and Territory in
the United States with the exception of Idaho and the Indian Terri-
tory. The territory covered by the New England Meteorological Society
embraces the six New England States, and the Maryland weather
service includes Delaware. Elsewhere each State or Territory has its
- independent service.

In New York, Pennsylvania, New Jersey, Ohio, Michigan, Colorado,
Towa, South Dakota, local weather services have been orgauized, and
supported by State laws; and in California and Nevada they have been
supported through codperation of State boards of agriculture. In New
Fngland the service is conducted under the auspices of the New Eng-
Jand Meteorological Society, and has received no aid from the States
forming its territory. The Maryland service, including Delaware, is in
covperation with the Johns Hopkins University; the North Carolina
service is aided by coperation of the experimental stations; the South
Carolina service was supported by the State board of agriculture, but
this support has been withdrawn and it is now aided only by the
national service. In Georgia the service is in coiperation with the
Atlanta ¢ Constitution.” In Alabama some assistance has been received
from the experiment station, but the service relies largely upon such sup-
port as can be extended by the National Bureau. In Louisiana and
Texas the commercial exchanges coiperate. The Arkansas weather
service is in cobperation with the ¢Arkansas bureau of mines, manu-
factures, and agriculture.” The Tennessee service formerly cobp-
erated with the State board of health, but recently the local
forecast official of the Weather Buresu at Nashville was made its
director, and the service now codperates with the State officials repre-
senting agricultural interests. In Nebraska the service has received
much assistance through Prof. G. D. Swezey, of Doane College, Crete,
The Kansas service codperates with the State board of agriculture.
In Florida a service is in process of organization, with the Weather
Bureau observer at Jacksonville in charge. The Territorial service of
Arizona is assisted by the experiment station. Local services in the
following-named States and Territories receive no assistance other than
that extended by the National Weather Bureau, viz: Colorado, 1llinois,
Indiana, Kentucky, Minnesota, Mississippi, i’lontana-, New Mexico,
North Dakota, Oklahoma, Utah, Washington, West Virginia, Wiscon-
s8in, and Wyoming.

The National Bureau has extended substantial aid to all the services,
farnishing supplies for the crop bulletins, blank forms for meteorolog-
ical records, and issuing meteorological instruments where needed, as
far as possible.

The Weather Crop Bulletin, issued by this Burean weekly, has been
greatly appreciated during the current season by those interested in
agriculture, as it presents truthful statements of the condition of the
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staple erops at short intervals, and these statements, having been dis-
tributed throughout the country, have enabled the producer to become
familiar with the exact erop prospects and, thevefore, to form a correct
estimate of the probable value of the product in which he is interested.
The last bulletin for the season of 1891 was that for the week ended
October 2. The work pertaining to this branch of the service is
berformed in a division known as the State Weather Service Division,
Which has charge of the preparation of the weekly and monthly crop
bulletins and a supervision of the work of cobperating State services,
reports from which form the basis of the crop bulletins,

_This division also has charge of the establishiment of stations for the
display of weather sigunals and the distribution of frost warnings.
Immediately upon the organization of this division correspondence was
entered into with the weather observers in soveral States where State
weather services were not organized, and this correspondence has
resulted in the establishment of new State and Territorial services, so
that at present almost every State and Territory in the Union is pro-
vided with a locol cobperative weather service, which forms a channel
through which the benefits of the work of the National Service may be
conveyed more extensively and more promptly to the people.

Since the 1st of July new weather services have been organized in
Arizona, California, IFlorida, Georgia, Maryland and Delaware, Montana,

ew Mexico, North Dakota, Oklahoma, Utah, Virginia, Washington,
West Virginia, and Wyoming, making the number of State services in
operation on December 1, 1891, forty-one.

While the orgunization of new State services has been in progress
much attention has been devoted to a general supervision of the work
of those coiperating services previously established, the desire being to
greatly increase the number of voluntary meteorological observers and
crop correspondents and to effect a more thorough dissemination of
current weather crop information among those classes of people most
likely to be benefited thereby. More than one hundred and seventy-
five voluntary neterological stations have been established and equipped
with instruments at the expense of this Bureau since July 1, and
Nearly one hundred have been established Ly this Bureau but were
furnished with instruments at private expense,

The reports fromn voluntary observers serve a twofold purpose for
agricultural societies and experiment stations, giving them accurate
meteorological data on which to rely in dealing with experiments on
Vegntation, etc., and the reports of rainfall, temperature, sunshine, ete.,
are utilized weekly in the weather crop bulletins as staudard meteoro-
logienl features for the State or Territory, while the compiled monthly
conditions are utilized in various ways in establishing the climatology
of the State und as arecord for physicians in the study of the relations
between climate and disease.

. The most practical and most highly complimented portion of the exclu-
8ive work of the State services is the issue of the weekly weather crop
bulletins, These are sources of relinble information for all interested in
agriculture, following up the season from week to week, so that an
excellent estimate can be made at any time relative to the crops of any
ounty, State, or the country at large. These bulleting have a thorough

issemination in all the States and Territories in which State services
are in operation and are highly spoken of by the press and public.
The national builetin, published weekly by this office during the grow-
ing-season, deals with the weather of the week throughout the country,
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consisting of charts showing the departures of temperature and rainfall,
the table of seasonal and weekly departures of like data, besides giving
a discussion of such charts and tables, with edited telegrams received
from the several State services showing the actual condition of c¢rops
and the effect of the week’s weather thereon.

As a practical illustration of the utility of these bulleting may be
given a statement from a correspondent, Mr. I*, L. Dunbar, of the New
Jersey service at Union, which is as follows:

My brother farmers come to this station within an hour after the reception of the
weekly crop bulletin, to hear it read,  This prompt intelligence can be obtained in
no other way. The condition of the crops of the whole Niate is known within a
eircle of a mile of this station in a fow minutes after the bulletin arrives, and before
the close of the day in a large part of our township. T'o obtain just this kind of
information far in advance of the farmer the sharp speculator pays a high price,
and too often heretofore the farmer has aceepted o price for certain products far
below their actual value. It is well known that the farner gets little enongh for his
produce, while the consmmer is made to pay a high price, [ might enlarge on the
usefulness of this bulletin.  The point in the following “puarable” is apparent to you.
We do not raise grapes here extensively,  One of iy neighbors has an acre promising
well. A dealer saw the advantage of securing this erop rather than depend on ship-
ments from elsewhere.  Yesterday he offercd the farmer what might usually scem a
fair price. The farmer bronght him to this station and I read to him the report from
south Jersey: ¢ Concords, seven-cighths gone; Clintons, halt.” The result, was the
speculator advanced his offer $30, and the bargain cloged,  Phe furmer told me atter-
ward that he considered the bulletin worth just $30 to him in this instance alone.
Comment: the dealer was posted; so was the farmer.

To the immigration boards and societies in the varions States these
gervices will continue to be of great importance, and will contribute
much toward the development, of the Western portions of the country,
and could be utilized in the Southern States in showing the true con-
ditious of climate, and thus invite immigration,

The information supplied by these services is not only of interest to
emigrants studying the adaptability of the various portiony of the
country to certain crops, but is equally important to the medical pro-
fession and to invalids iu search of reliable and unbiased information as
to the climate, efe. To the State health departments of Michigan,
Pennsylvania, and Tennessee these services have afforded excellent
facilities for the study of climate in connection with health, ete.

The benetits resalting from State weather services have been sun-
marized, as follows, by the late Prof. George 1. Cook, P, D, LL. D,
formerly director of the New Jersey service,

They will be the means of securing hetter predictions of weather changes and
storms; they will bring the benefits of the national service into every county partici-
pating in the local organization; they will prepure for asystem of storn signals that
will be widely bensticial to agricultural interests; they will give to every county the
Government standards for temperature and rvainfall, wind velocity, humidity, ete.
which are sources of usefnl publie information; they will put within reach of local
agricultural societies meuns of accurate observations which, in the conrse of years,
must be valuable to any locality in the study and adaptation of cereals; they will
bring the science and methods of the National Weather Burean within reach of the
high schools of the States, offering teachers and pupils alike excellent opportunity to
study a wide range of the application of science to foster and protect agricultural
industry; they will Jead to the collection of rainfall statistics to enable engineers to
better estimate the supply of canals, also the sudden downpours to guard aguinst in
the laying out of sewers in cities; they will lead to a correct knowledge of raintall
over the various watersheds, for the purpose of giving data for supplying the water-
works of towns and villages; they willlead to the forming of relisble meteorclogical
records for use in legal cases; they will lead to a better practice of medicine when
the physicians throughout the State can study diseases with reliable and aecurate
meteorological facts by their side—and for sanitary purposes correct meteorological
statistics are invaluable to the practitioner in applying preventive remedles.
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Names of States, eenfral stafions, diveofors, and assistant directors wnder charge of tha
State Weather Service division of the Weather Bureau.

[ Persons marked thus * are employ Gs of the Weather Bureau.}

State and central station,

Abibama, Aubnrn
Arizona, Taeson. . ..
Arkinsan, Little Rock
California, Sacranento
Uplunuln, Denvor
lorida, Jaeksonville....oooo
Gsorgin, Athnta
Hinots, Springtiedd. ... e !
Indiana, Tndinnnpolis. ..o \
Owa, Des Moines .
KCatinas, ‘Lopeka . ...
Kentucky, Loulsville.
oudsinnn, Now Orlean
Maryland, Baltimore . . ..
ew England Meteorologie

- FL R Sago
- Prof JUT Lovewel
.| Frank Burke* ...
. Geo, B Hunt* .

Diveetor.

s e i

Annsintant director.

Prof. . 1. Mell*
J.C Hayden*. ..., PR
M. I, Locko
Jdames AL Barwick®
W. N, Miller*
F. R. Deunin*
Park Mormils.
John Crafg*
Prot. H. A, Huston @

Dr. Wm. B. Cla
Prot, W M. Davis

.. George M, (
B

KL Clarke*

. K. R, Wappenhana.*
Phuppel, M.D.*
ennings.*

lor, Cronk, M. D.*

J. Warrea swmith.*

bridge, Miass,

fehigan, Dotroit ..ol { N.B.Conger* ...............
innesotn, Minneapolin ... A UL Harmon* ool
Innianippl, University. ... ..., - Prof. R. B, Fulton* .. ... .
Issourd, Colwmbin. ..o oooeeniiiiia b Me, Levi Chubbuek......... J. H. Smith.*
ontang, Helenw. ..o oo DRb Glass* oo
sbragkn, Crote .. .. Prof, (i, DL Swoerey G. A, Loveland . *
Nevada, Carson City «..ooooii . CoW, Friend. ..o Ford A. Carpenter.*
New Jersey, Now Urunswiek.......o..o.. . W, MeGann*.
ew Moxieo, Santu Fé ... ... LB Hersey* o oL (L. .
New York, Tthuem. . ... ooveeeiee e ... Prof, B. A, Puerte R. M., Hordings.*
orth Caroling, Rdeigh ... . e LR Battle. S COF von Heremunn*
Ohio, Columbus . oovoeeeeeeaaneons Prof. B 1. Thomas. . | GO ML Strong.
North Dakota, Bisarek oo oo WO H. Fallon* ...
Oklahoma ‘Lerritory, Oklnhoma City . Louis Dovnan* .
egon, Portland .................o. H. ¥, Hayesb. ... ii. 8. Pague.”
mnmy\vaniu, Philadelphin. ... W. D Tatham. .. L. M, Dey*
South Caroling, Columbin. .. ... .. A D Batlerr. ..
South Dakota, Huron....oooooi SW. o Glenn* ..
'lemmssoe Nashvillo. ..o J. B Marbury*.. .,
Toxas, GIVOSEON . o oo DD Brvan.... .. I. M. Cline, M, D.*
Utah, Sult Lake Clty ... ... 4 N Sadisbury* .
frginia, Tynebburg ..., Dr. B AL Craighill J.N. Rykor.*
inconsin, Milwankeo ...... .. Willls L. Moorer. . .
lmhlnghm. Olymphi. . ..o..o.. . B Olney* ..
est Virginia, Parkersburg W. W, Dent*. . ...
Wyoming, Choyenne ...o....oooiaiian KM, Raveneraft. ... ...

@ Address, La Fayelte, T,

b Address, Oswego, Oregon.

PACIFIC COAST DIVISION.

. Work of this division of the national serviee is constantly growing in
Importance, with increasing efliciency. By reason of the great distance
from the central ofice at Washington, the Pacilie coast has required
the formation of a semi-independent serviee in the collection and dis-
tribution of telegraphic weather vreports for the benetit of commerce and
agriculture,
The area embraced by this division includes the Pacifie coast States,
Jalifornia, Oregon, and Washington, and the western portion of the
Platean regions, Arvizona, Nevada, Uah, [daho, and western Montana,
Thig great region is bronght under the influence of weather changes
moving castward from the Pacitic and southward from British Columbia
In such a manner that the colleetion of adequate telegraphic informa-
tion at San Francisco has enabled the torecast ofticial in charge there
to stndy reports and disseminate timely warnings of atwmospheric
occurrences which havebeen received at telegraphic centers in California,
Avizona, Nevada, Utah, Idaho, Ovegon, and Washington under cireun.
Stances that gave results of practical value to the people,
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This work, although well orgauized, is yet in its infaney and can be
greatly enlarged with bhetter telegraphic facilities, The extension of
commercial lines of communication is progressing rapidly under the com-
petition of rival companies.  The effect of this competition has already
been of service and will continne to be beneficial to the development of
the work of the Weather Bureau.

The regular 8 a. m. and 8 p. . (seventy-fifth meridian time) tele-
graphic reports are received at San Francisco from two Weather Bureau
stations in Arizona, eight in California, two in Neviada, one in Utah,
four in Oregon, six in Washington, and one in Montana,  The Weather
Bureau also pays for one report daily (7 a.m., Pacifie time) from three rail-
road stations in southeastern Nevada, three in southeastern California,
and four in northern Arizona. These stations cover fairly well a peculinr
region of country, of little or no agricultural vahie at present, but from
which reports are necessary in order to furnish satistactory rain warn-
ings to the great fruit regions of southwestern California, The estab-
lishment of these stations has already shown the value of such reports
in foreeasting the early rains of autumn and the occasionally heavy
showers of July and August, in the mountain regions of southeastern
California, southern Nevada, and northwestern Arizona,

The information from regular stations is supplemented by additional
telegraphic reports, once daily (7 a. m., Pacific time), furnishing rainfall,
temperature, state of weather, and direction of the wind from certain
stations of the Southern Pacitic Railway system, the Pacific Postal
Telegraph and Cable Company, and the Western Union Telegraph Com-
pany, distributed about ax follows:

The Southern Pacific Company, 90 stations in California, 23 stations
in Nevada, 7 stations in Utah, 11 stations in Arizona, and 3 stations in
New Mexico; the Pucitic Postal, b stations in Oregon, 26 stations in
California; the Western Union, 24 stations in California.

The voluntary railroad and telegraphic stations can not be depended
upon for the same accuracy and regularity required from Governmmnent
observers, yet because of the large list of active stations from these two
sources information of indispensable value is always secured for daily use
inconnection with the more complete reports from the Weather Bureau
stations. The mnost important data from the voluntary stations are the
records of precipitation, which are in form for immediate use to serve
commercial and agricultural interests in and about the large cities of
California.

Oregon and Washington remain to be developed in this line of work,
There are a number of railroad and telegraph stations favorably located,
and the companies controlling them will doubtless coiiperate with the
National Weather Service, in the collection of reports which can be
bulletined to advantage in the prinecipal cities of these two great and
thriving States. In this connection it iy important to note that the
valuae of precipitation data is greatly enhanced where it can be made
available for daily use through the aid of the telegraph.,

The natural division of the year into two seasons, the ¢ wet” and the
“dry,” and their effeet upon the commereial and agricultural interests
of the Pacific coast, requires careful consideration by the forecast offi-
cial. The ¢ wet season” embraces the months of October to April,
inclusive, and the “dry season” the remainder of the year. The
seasonal year beging with July, and all averages and eomparisons are
made accordingly. Special attention has been given to this subject by
preparing and distributing such information concerning the character-
istics of each season as would prove of the greatest value to the peo-
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ple.  Tu the “ dry seasou ” the elements of temperatuve, wind direction,
and humidity demand ahnost undivided attention. 1t is during this
season that ¢ hot northers™ and ¢ cold westers” oceasionally oceur in
California, Nevada, and Arizona, and warm waves in Orcegon and
Washington,

Commercial interests in the large cities of the coast have taken
advantage of timely warnings of the approach of thexe atimospheric
changes in the purchase and sale of large quantities of produce, espe-
cially perishable fruits, During the prevalence of a ¢« hot norther” the
consunption of certain kinds of fruit is more than quadrupled in the
cities of California, and the effect in the country is to greatly hasten
the ripening of some fruits and retard the development of others.
Kuowledge of the approach and probable time of continuance of these
hot winds is, therefore, of great value to hortieultural interests.

The producers, conmunission merchants, and canning establishments
of California axe all deeply interested in the atmospherie changes of the
“dry season,” and appreciate the valuable assistance that has and can
be rendered by the detailed reports and forecasts of the Weather
Bureau. During theprevalence of ¢ hot northers” many peoplefrom the
interior towns of California seek the coast cities for comfort and recrea-
tion, their movements being guided more or less by the forecasts of the
Wenther Service.  Under similar conditions people from the coast visit
the interior valleys during the occurrence of warnm periods, because of the
advantages of a drier atmosphere and clearer sky.  These faets foreibly
illustrate the practical importance of weather seience and the many-
sided advantages of California climate.

In Arizona and Nevada weather forecasts during the dry seasou are
not considered necessary in the present stage of agriculture and horti-
culture, although they will be required in the western portion of both
NStates in the near future. In Oregon and Washington the forecasts
are valued throughout the year, but especially so durving the winter
season, In the smmnmer the henetits are mostly contined to commercial
interests as yet, but with o greater development ot the Service agricul-
tural interests can be reached.

The character of the “wet season” measures very largely the pros-
perity of the entire Pacific coast and of the western portion of the
Plateau regions. Normal precipitation with a uniform distribution
throughout the season invigorates all classes of business and promises
bountiful crops for the “dry season.” During the “wet season” the
attention of the forecast official has been divected almost exclusively
to the study, collection, and distribution of rainfull data for the benefit
of the public. The interest is such as to demand the most completa
record and careful comparison of daily, monthly, and seasonal values
from numerous well-selected pointsthroughout the Pucifie region.  Tele-
graph reports obtained from all available sources have been used for
the daily forecasts and otherwise placed before the people through the
medinm of the daily weather map and special bulletins to the press,
The forecasts furnished the two press agencies in San Francisco have
been telegraphed by them to over seventy daily papers published in
Arizong, California, Nevada, Utab, Oregon, and Washington, thus
reaching thousands of readers with practically no expense-to the Gov-
ernment for distribution,  Stronger evidence is not needed ot the value
of this information for the daily needs of the people,

In addition to thix extensive cireulation of daily forecusts at private
expense, the Weather Bureau furnishes special telegriuns to over one
hundred well-selected poiuts in Californin, Nevada, Utah, Oregon, and
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Washington, where weather and temperature signals are displayed, and
in some instances steam-whistles sounded to announce the probable
atmospheric changes. It can readily be seen that these means of com-
munication bring the daily work of the Weather Bureau before thou-
sands of people, who use the information for business, pleasure, and
study.

The daily weather map published at San Francisco has reached a
cireulation of over two hundred copies and is constantly increasing,
The great interest in this publication is shown by the fact that it iy
distributed in Arizona, California, Nevaila, Oregon, and Washington,
where in many cases it arrives too late for the immediate use of fore-
casts, and therefore must be employed for study only.,  Tts use is indis-
pensable for the purpose of educating the masses of the people in a
knowledge of popular meteorology and daily weather changes., Its
influence has been widespread and beneficial on the Pacific coast, and it
will continue to be o permanent source of the most useful information
to agricultural and commercial aiterests.

The issue of the daily map is now confined to the morning reports,
but arrangements arce in course of preparation for the publication of
an evening édition, which will permit of o wider and more satisfactory
distribution of this valuable information.

During the “ wet season,” espeeially at its opening and near its elose,
forecasts of weather are of extreme value to agricultural and horticul-
taral interests in California, Arizona, Nevada, Utah, Oregon, and Wash-
ington. Rain warnings in California for the raisin-making districts
have been estimated at the value of nearly one million of dollays in a
gingle season in the saving of erops.  The efiiect of a heavy shower on a
crop of drying raisins diminishes their value one-third by destroying
the ¢ bloom?” or by making the fruit ¢ gritty.” A successtul rain warn-
ing permits the trays of drying grapes to be covered with canvas, thus
protecting the fruit from damage.  ITmmediately after the rain the
eanvas covers are removed and the natural sun-drying proceeds.  Sun-
drying is decidedly preferable to drying by artificial heat, the former
process securing a higher grade of frait, while being a much less expen-
sive system of curing, notwithstanding the expense of covering in the
case of rain, which in a single instance has ammounted to several hun-
dred dollars to the largest raisin grower,

The maintenance of the Pacific const weather service as now organ-
ized is more than justified if for no other reason than that of affording
protection to the raisin-growing interests of California. In view of
the superiority of the snn-drying process, the necessity and great value
of daily weather forecasts to the raisin industry of California becomes
atonce apparent. The raisin industry embraces portions of fourteen of
the largest counties in the State, and grapes are extensively cultivated
in fifty-three counties. The capital invested in the vineyards of the
Htate, according to the last census, is about ninety millions of dollars,
and employment is given to over one hundred thousand people.

Forecasts of ¢ fair butelondy or foggy weather” have proved of prae-
tical value to the raisin districts by preventing unnecessary expense in
covering the, drying grapes, which, as has been shown, is a large ifem
in the preparation of the crop for market.

As to the importance of rain warnings, Mr. A, P, Butler, of Fresno,
the largest grower in the State, wrote the Daily Examiner, San Fran-
cigeo, that, owing to the accenracy of the forecasts of the Weather
Burean, “not a pound of raisins has been lost in his vineyard during
the season.”
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The Oceidental Medical Times publishes the following statement:
1 L

The efficiency of the Weathor Burveau on this coast has been greatly nugmented,
ot only by the ineroased facilitieg for receiving data from a larger area of country,
but also in the daily issuanco and distribotion of maps with tho weathor forocants,
Formorly reports were reeoived only from stations of the Pacifie coast and the eonntry
adjncont, but the ticld of observation has now beon xo hroadenad as to inelude mnch
of the territory east of the Sierra Nevadas; consequently thermal waves which afteet
onr elimate secondarily ean bo hotter obsorved and their modifying influences pro-
dicted. 'I'his has rendered possible the amnouncement of approaching storms, both
more accurately and for a Jonger period in advaneo than was possible before this
systemn was ndopted,  Caro has also heen taken to properly diffuse the knowledge
thus gained.

Commercial and shipping interests have been benefited at San
Francisco by thmely warnings of high winds, which have been pub-
lished in general and special foreeasts through the Merchants’ Kxchange
and by the Board of Tlarbor Commissioners,  Increasing the efficiency
of the Point Reyes Station and the Government telegraph line con-
necting it with San Francisco has proved of very great value to mari-
time interests at the metropolis of the Pacifie coast.  During the past
year the value of the vessels and theiv cargoes that have been
saved from wreckage through the instromentality of the Point
Reyes Station would more than defray {he expense of maintaining it,
together with its telegraphic connections, for the next twenty years,
The weather reports, received four times daily by telegraph at San
Francisco from Point Reyes, are bulletined at the Merchants’ Bxcehange
and published in the leading shipping gazette of the eity, These
reports are closely watched by maritime people, especially those who
are interested in traftic along the north Pacific coast. The display of
storin signals on the novthwest coast of California, the northwest coast
of Oregon, and along the Washington coast during the “wet season”
are acknowledged to be of muceh assistaneo to shipping,  The tradoe in
lumber, grain, and coal in western Washington and western Oregon
requires Jarge fleets of' vessels in coustant service thronghout the year.
They ply their vocation upon the waters of the Columbia and Puget
Sound, and before departing for the occan make close inquiries as
to approaching changes of the weather offf the Washington coust,
which region lies diveetly in the path of storm movements from the
Pacific,

The Morning Leader, Port Townsend, Wash,, November 14, 1891, has
the following:

The aceuracy of the predietions of Lient. Minley has made the Pacifie coast branch
of the national weather service of inestimable value to mariners, and of goneral
intorest 1o all peopls on the const.  When the office was fivst establishod the old sea
captaing would frequently langh at the idea of predicting the condition of the
weather in advanee, but the accuracy with which Laout, Finley has foretold of
approsching storins time and again has tanght the thonghtful mariner that it was
1o lnughing matter, and now they invariably consnlt his reports hefore venturing
out to sen.  'The absolute correctness of his prodictions haus beoen especially noticed
by captaing of sen tugs, who have to make frequont trips to the Cape, where the
atorms are usually the worst.,

Jommimications received from the great Tumber companies on Puget
Sound acknowledge the benetits dervived from the furnishing of storm
warnings and general weather foreeasts,  Hundreeds of Toaded vessels
have anxiously awaited the ovder <down signals” before going to
seq, and their masters have admitted and appreciated the value ot tha
warning,  An important service has been rendered maritime interests
at San Francisco by reporting by telegraph from Tutoosh Island, Clal-
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lam Bay, and Port Angeles the arrival, departure, and passing of ves-
gels, and also the state of the weather at these stations.

The recent organization of SBtate weather services in Arizona, Cali-
fornia, and Washington, coupled with those formerly established in
Oregon and Nevada, has united all interested persons in systematic and
usetul cobperation with the Nutional Weather Service. It has greatly
encouraged voluntary meteorological observers, increased their numbers,
and enlisted the sympathy and support of agricultural, commereial and
educational societies and institutions, 1t has provided for the collee-
tion, publication, and dissemination of daily, weekly, and monthly
weather and climatic reports, the value of which has been repeatedly
admitted by the press and by the people,

The entire Pacific coast, with the western portion of the Plateaun
region, lias responded with great heartiness to the development of the
work of the Weather Bureau, and the press has afforded invaluable
assistance in disseminating information and in instrueting the publie
as to the advantages of cobperation with the National Weather Service.
In no othier part of the country have the railroads and telegraph com-
panies given so much assistance in the collection and dissemination of
weather reports, '

No portion of the United States is more earnest in its appreciation
or more active in its support of the highest development of the prae-
tical work of the National Weather SBervice,  There is no better opportu-
nity for high grade weather work, The rapid development of the
Pacitic Slope and the Platean regions demands it.  Questions of great
moment, to agricultnral and commercial interests arve beginning to arise,
which will require the most. careful investigation,

THE STUDY OF METEOROLOGY IN THE UNITED STATES.

In 1883 Dr. TFrank Waldo, then in the employ of the U. 8. Signal
Service, presented o report on the extent to which meteorology was
taught in the highey sehools of Germany, Switzerland, and Austria, in
which he refers to the growing need of trained meteorologists in this
country, and says:

We have o few men only who have made this subject enough of o study to be able
to give instrnetion to young men.  We have not more than two or three schools
where there is any pretense of teaching meteorology, and sven then the instruetion
is of a very elementary nature.

Of Tate, inereased interest has been manifested in regard to meteoro-
logical edueation in the United States, chietly, it is to be presumed, on
account of the extension of the weather service of this country and of
its practical applications.  Young men of trained ability are in demand
for the work of this service, and the inereased distribution of weather
maps and forecasts has drawn much attention to the subject. To
enable the pablic to fully profit by the information thus conveyed,
there is needed just such a widespread awakening in the matter as is
now apparent.

I have repeatedly heen asked within a short time past, both here and
by letter from abroad, what is being done in our higher institutions of
learuing in the way of instruetion in meteorology. To answer these
vamerous inguirics and to obtain definite information, which I am sure
will be of general interest, 1 have, through the courtesy of the Commis-
sioner of Education, caused a systematic examination to be made of
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the eollege catalogues on file in his office, and the results are presented
herewith. It should be borne in mind that the conrses anunonnced are
n genoral of a somewhat elementary character.  Original research and
the work carried on by the trained meteorologist are usually freed from
the restrictions of a elass.  In one case, however, which has come to my
hotice, admirable work of an advanced character is being carried on in
clasy,

Following is a list of the universities and colloges announeing definite
courses in meteorology. Such  further information found in the
announcements is given as is consistent with brevity :

California.—University of Californin, Oakland; John Le Conte, professor of
physies.  The physies of meteorology, lectures on the distribution of leat over the
eartl’s surface, permanency of climate, distribution of rain, winds, ete., and on
optical plienomena of the atmosphere.  Twice a week during the sccond semnster,

Colorado.~State Agricultural College, Fort Collins; Louis G. Carpenier, professor
of physics and engineoring. Meteorology is tnken up for six weeks during tho see-
on({)mrm of the senior year, and includes a disenssion of the instrumaonts used in
taking observations, barometry, thermometry, precipitation, the laws of storms, and
the elements of agricultural meteorology.

Connectient.—Yule University, Now Haven, Conn. (Cadalogue IRRO-D0Y. A conrse
in meteorology is given the seniors twien o week duoving the second semester,
Loomis’ Meteorology is nused, with daily study of the current weather maps,  In the
Shafield Scientific School of this university, in the canrse in agricultare, two hours
per week (lectures) of the first half of the senior year ave devoted to meteorology.

Florida.—¥lorida Agrienltural College, Lake City.  [u the senior vear, spring tern,
meteorology divides the time with logie, tactics, and astronomy,

Indiana.—Puardne University, In the second term of senior year of School of Agri-
culture meteorology is tanght two hours n week for eight weeks.

Towa.—Iowa State Agricultural Colloge,  Meteorology is given once a woeek inthe
second half of tho senior year,

Kansas.—(1) Kansng State Agricultural College, Lake City.  Physies and meteor-
ology, two torms’ work; text-books, Atkinson’s Ganot's Physies and Loomis’ Metoor-
ology. This course also includes a careful study of instruments and methods em-
{:lnyed in taking meteorological observations,  (2) (Iniversity of Kansas, Lawrence,

‘ranecis H. Snow, president and professor of hotany, entomology, and meteorology,
Meteorology: Loomis’ Troatise and Lectures, one-hall’ somester,

Massachusetis.—(1) Harvard University, Cambridge.  Willinm M. Davis, professor of

]"hysiml geography. Meteorology: Loctures, recitations, written exorcises, and
aboratory work; three times # weok during the first hall’ year. A eourse of equal
extent in physical geography follows during the second half-year. A socond courss in
Physical geography and meteorology consists of lectures und roports twico o week
for a half-year. (2) Massachusctis Agricultural College, Amherst.  Froshman year,
fall term, climatology, or relations of weather and farming, two hours a week.
(8) Massnchnsetts Institnte of Technology, Boston.  Willinm H. Niles, professor of
Reology and geography. Climatology is taught by lectures and recitations twico a
weok for fifteon weeks of the senior year.  The conrse is introdueed with a general
ontline of meteorology, and in the physimml Inboratory the students have gome prac-
tice with the ordinary meteorological instriuncnts.

Michigan.—(1) Albion College, Albion, In the fall torm a conrse of three hours
& week_in meteorology aul the mechanics of the atmosphers is given in the depart-
ment of physies, (2) Michigan State Agricultural College, R Kedzio, professor
of chemistry. A course in moteorology is given by lectures tive times n woek dur-
ng the spring term of the senior yenr.  (3) University of Michigan, Anu Arbor. A
course in modern metoorology is given twico n week during the first somester;
instruction is given by lectures, rocitations, and practive in forecusting by means of
weather maps.

Nebraska.—Donne College, Crote; (1. . Swezoy, profesdor of nataral scionces.

eteorology nnd mineralogy constitute a course given in the winter term (three
months), In meteorology there is text-book work supplemented by observations
with the instrnments of the observatory, and by the tracing of weather changes
from the United States wenther maps,

New Hampshire.—~Now Hampshiro College of Agricoltnre and the Mechanio Arts;

artmonth College, Hanover, Soecond year, third term, Loomis’ Muteorology.

New York.—Alfred University, Alfred Center; H. (1. Coon, professor of physies.

Hves n courso of ten weeka in theoretion] meteorology, and another of like extent in
metearology, theoretical and practical,
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North Carolina.—Davidson College; H. L. Smith, professor of natural philosephy.
Astronomy and meteorology are given three times a week in the senior year. After
the 18t of March the class studies meteorology, and is taught to handle a Yull set of
instruments for determining air pressure, temperature, moisture, rainfall, ete.
Loomis is nsed as a text hook.

North Dakota,—University of North Dakota, Grand Forks; Ludovic Estes, profes-
sor of mathematics, physics, and astronomy. Moteorology is tanght one hour per
weck during the senior year of the scientific conrse.  Loomis’ Treatise, or an equiva-
lent, is used.

Ohio.—Findlay College, Findlay; A, C. Redding, professor of chemistry and phys-
ics. In the fall term of the junior year meteorology is given in a course of lectures
embracing atmosphere, winds, clouds, procipitation, theory of storms, atmospheric
electricity, climatology, ebe.

Oregon.—Oregon State Agricultural College,  Moteorology is taught during the
winter term of the junior year,

Pennsylvania.—(1) Ponnsylvania State College, Tn theconrsein agricnlture, metoor-
ology (Abercromhy’s Weather) is given three times a week during the third term.
(2) Washington and Jefferson College, Washington; James 1. Ray, professor of
physics and chemistry.  Meteorology (Loomis) is tanght during the third term of
the senijor year.

South Dakota.—University of South Dakota, Vermilion; Lewis I5. Akely, profes-
sor of physies and chemistry. A course in meteorology is given two hours per week
during winter term. Lectures and practical work.

Wisconsin.—University of Wisconsin, Madison; ¥. H. King, professor of agrienl-
tural physies. In the College of Agricniture a full conrse (five times per wook) in
megeorology is given during the fall term,

Wyoming.—University of Wyoming, Laramic,  During the fall term of the (ol-
lege of Agriculture a conrse is given in metcorology and the use of ingtrunments,
The instruments are at the agricultural experiment station in connection with this
college.

There are of course many institutions where more or less instruction
in the elements of meteorology is given under some other name. In
physics the topics of atmospheric pressure, vapor tension, condensation,
and others, relate directly to this subject. 1t is not unusual for a chap-
ter on meteorology to be added to a text-book of physics, and in a gen-
eral eourse in physics of sufficient extent the subject may properly
come in for its share of attention. In physieal geography, also, no
general course would be complete which did not include the subject of
climatology and theoretical meteorology. .

Besides the above named colleges, about twenty incidentally mention
meteorology, usually as included in the general instruetion in physics
or in physical geography. Four have weather service stations in con-
nection with them, and offer opportunities for practical meteorological
work. Two or three other colleges announce their intention of soon
including meteorology in their curricula.

1t shonld be remembered that the Burean is doing mnch in the way
of popular education in meteorology by means of its maps and the work
of individual employees, but allusion has been made to this elsewhere,

METEOROLOGICAL RECORDS.

The following brief sketeh of the meteorological records of the United
States, with particular reference to those filed in the Weather Burean,
is submitted for the information of the general public and students of
meteorology.

Before entering in detail upon a description of the state of the records,
it is deemed both approprinte and of interest in the present connection
to present a brief résume of the progress of statistical meteorology in
the United States,  Such a history must naturally differ but little, it
any, from the histery of statistical meteorology the world over.  Here,
as in older ecountries, much eredit is due the private observer for his
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untiring labor in recording facts which have contributed greatly
towards the advancement of the science of meteovology. 1t is to pri-
vate observers that we are indebted for such comparable records of the
weather as were made during the early part of our country’s history.

The distinction of being the first observer to make systematic record
of the weatherin the United States undoubtedly helongs to Dr, Lining,
of Charleston, 8. C., who, in 1738, cighteen years after the gencrars:
tribution of the first comparable thermometer, began fo maintain a
record of temperature, to which precipitation was added in 1742, The
Charleston observations, which were reported to the Royal Society of
Great Britain, were followed by several other series in different parts
of the eountry.  The inerease in the number of observers was, however,
very slight, Up to the close of the cighteenth century there were but
fifteen stations, so far 4s known, at which observations of temperaturoe
and precipitation had been made,  From 1800 to 1817 which latter
Year may be said to mark the dividing line between systematic meteor-
ology on the one hand and the unguided efforts of private observers
Without concert of action on the other hand, there was but little inerease
In the number of observers, 'l‘xvunty-eigl’lt records have been trans-
mitted to ns; there may be still others in manuseript of which no publice
record has been made, Without any directing intluence or medium of
Publication and exchange, it is not singular that so few records weroe
made. Indeed, the wonder is that so many were kept,

The results of these observations as monthly mean values of tem-
Perature and total mouthly precipitation are of record in the files of
the Weather Bureau, Little is known of the oviginals.

What may be called the epoch of comparafive or systematie meteor-
ology in the United States begins with the efforts of Josiah Meigs, who
a8 Commissioner of the General Land Offiee, issued a eirenlar on April
29, 1817, requesting his subordinates (the several registers) to take
Tegularly observations of temperature, wind, and weather,  Meigs had
DPreviously failed to receive the sancetion of Congress toa more claborate
Plan of observation, He was without suflicient means to provide the
more expensive apparatus; nevertheless he was still willing to do his
Wmogt with the simple instruments at his command to secure com-
Darative data for the study of atmospherie phenomena, and it is to be
hoted that with the data at his command he was able to recognize the
area of several cold waves, althongh no clue as to their movement
Seems to have been discovered.

On his death, in 1822, the system which ke established seems to have
apsed., No effort appears to have been made to compile the results of
the ohservations made by the registers, nor is it known definitely what

ecame of the original records of obrervation,

In treating of the meteorological observations made in the United
States between the establishment of the Meigs system and the Signal

CTvice, it will be convenient to divide them into two broad elasses,
Yizy (1) those made by or under the direeting inflnence of one or more

Tinches of the publie service, often as necessary adjunets to the sue-
cesstul proseention of work devolving upon them by law, and (2) those
Made by private individuals nnder the controlling intluence of somo
¢entral body or State organization.

Tnder the above heads, the observations made in conneetion with the
York of certain branches of Government. will be considered first, Fore-
Most of these, both in point of time and in completeness, standsthe series
"_‘Hu'u by Suggeon-General Lovelly in IS8T, During the first few years

18 series observations of temperature and wind divection wore nuule
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at 7a.m.. 2, and 9 p. m. In the year 1836 4 rain.gauge was furnished
to each post, and the daily fall of rain recorded in the register. No
change was made in the hours of observations until January, 1841, when
“sunrise” was substituted for 7 a. m,  In 1842 the nnmber of daily ob-
gervations was increased to fonr, and the honrs were “sunrise,” 2 p, m.,
sunset, and 9 p.m.  In 1843 the hours were changed to “a little before
gunrise,” 9 a. m,, 3 p. m., and 9 p. m,

The results of the observations for 1820 and 1821 were published at
the end of each year. Those of subsequent observations have been pub-
lished in a series of army meteorological registers, of which the first
volume, embracing the years from 1822 to 1825, inclusive, was issued by
Surgeon-General Lovell in 1826, The second and third volumes of the
series, comprising, respectively, the years from 1826 to 1830, and from
1831 to 1842, inclusive, were prepared and published, the former in 1840
and the latter in 1851,

With a desire to make the labors of the medical officers in the field of
meteorology more useful in elncidating and defining the relations of
atmospheric phenomena to the cansation and development of disease, the
Surgeon-General, in 1840 and 1841, applied to Congressfor an appropria-
tion to enable him to extend the system and make it more complete,
With the funds appropriated for the purpose, he was enabled to equip
a number of stations with harometers and hygrometers imported from
Karope. The system thus extendetl went into¢fect Janary 1873,
It embraced four observations daily of the barometer, attached ther-
mometer, thermometer (detached), clearness of the sky, direction and
force of the wind, and the direction and velocity of the elouds,  To these
were added two daily observations of the wet-bulb thermometer and
the measurement of rain and snow.  Hourly observations of the barome-
ter, thermometer, ete., were also directed to be taken for twenty-four
hours at the equinoxes and solstices.

The results of the new series from 1843 to 1854, inclusive, except as
regards ohservations of the barometer and hygrometer, were published
in 1855, 'This volume contains the averages of temperatare at each
'l()lll‘ of observation and for the month, the monthly extremes of tem-
perature, the number of times the wind was observed blowing from the
N., NE,, ete,, and the sum of force fromn each direction, the average
clearness of the sky, the number of fair days, the number of cloudy
days, the number of days with rain, and the number of days with snow,
and, finally, the amount of rain and melted snow.  The system of wet-
bulb observations was discontinued in 1849, having failed to give satis-
factory resnlts. —

The hours of observation were again changed in 1855 to 7 a. m,, 2,
and 9 p. m., at which hours they were continued np to August, 1888,
The Tast change was to one daily observation at 6 p. m,

The results for the period 1855 to 1859 were published in substan-
tially the same manner as the period immediately preceding,  Consoli-
dated tables of mean temperature and total precipication for ecach
month and the four seasons, together with the annual extremes of tem-
perature, were added to this volnme (1855-59),

From J860 to 1874 the observations were turned over to the S8mith-
sonian ST ad embodied in the reports of that institution, and
later the entire series, both the original records and the office tran-
seripts, extending from about, 1860 (and in some cases carlier) to date,
were turned over to the Weather Burean,

Next in point of time to institute a series of meteorological observa-
tions was the Patent Office, which began to publish notes and memo-

vttty .
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randa of the weather some time in the decade 184050, The Annual
Report of the Commissioner for 184+ contains the following remarks:
1 An attempt has agnin been made to estimate the influence of the season by col-

coting noticos of the state of the weather (rom the eatliest periods in which the
various erops coulil bo supposed to be much affocted by the diversity of the same.

And again in the Report for 1847:

It is not proposed to enter wnel into detail with respeet to the weather. The
N{m('c allotted to this portion of the report will not allow it Still as the atate of
e CXops in w0 immatliately and mainly dependent on the agpeet of the season, it
would not be a fair exhibit of the inflnencing cnuse wore we to leave this topio

Ll

without notice, * *

The foregoing remarks are given simply as indieating the trend of
opinion at this period of our country’s history. The Commissioner
Proceeds to further diseuss the state of the season with respect to the
condition of the crops, and follows with tables of number of days of
rain, amount of rain in inches, mean temperature, all for April and

ay (grass season), amd other statistics of like import.

_Additional data were published each successive year; the volumes
for 1855 and 1859, respectively, containing Joseph Henry’s contributions,
entitled ¢ Meteorology in its Connection with Agrieniture  Observa-
ttmm for the years 1854569, inclusive, were published as a Senate
“Xecutive Document, Thirty-sixth Congress, first session.

For tho information of those unable to consult this volume, the fol-
OWINg brief summary of its contents is given:

(1) The averago haight of the barometer redneed to 827, hut not to sen lovel,

[ N . . 3 H 21
(2) The maximum and minimum readings of the same instrument, with dute of
ocenrrence,

m((ﬂ)ﬂ'l‘hu average temporuture for the hours of 7 a. m., 2, and 9 p. m., and for the
mth,

k4 A . .
4) The higheat und lowest temporature and dato of occurrence.
(B5) The warmest anil coldest days as & wholo.

(6) The average nsnd muximum and minimam foree of vaper.
(T) The relative humidity.

'] ",
(z) The numbor of times the wind blow from each quarter.
(%0) ,‘,h“‘ amount of rain and snow,
) The averngs nmount of cloudiness.

(13) Bummaries for each year.

The results for each year are published separafely.  The anmual
Teports of the Commissioner of Patents, and Yater the reports of the Com-
Iissioner of Agriculture, contain much climatic data extending from
the beginning ubove noted to 1870,

hile the Patent Oftice and the Smithsonian Institution were devoting
& great deal of labor to meteorology as affecting land interests, the
Hiterests ot the mariner were not neglected: WORTY T Congress
appropriated, in 1847, the sum of #2,000 for the compensation of n
]’.'et1*0r0]()gist, and the next year $2,000 for ¢ meteorological” observa-
Uons to be conducted wnder the direction of the Seevetary of the Navy.
The services of Prof. James 1, Expy were secured to diseuss the obser-
Vablons and formulate his findings for the benefit of mariners,  1is
deveral reports to the Seevetary of the Navy contain the resnlts of his
nvestigations, '
t1 W important. series of observations was begun under the direetion of
16 l"nglll(‘m' Corpy, U. 8. Avmy, on the borders of the Gireal Lakes, in
M and continned with more or less intervuption until 1876,

'ere betug but, three stations in operation at that date. The greatest
Mumber of stations in existence at any time was fiftoen,  The results of
these (;bscrthiulm wore in some cases published in the annual veports
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of the operations of the Lake Survey. Transeripts {rom the originals aro
on file in the Weather Burean.

The U. 8. Coast and Geodetic Surveyhas also contributed to the gen-
eral fund of information ou meteorological topics. The results of the
Survey’s work will be found in Appendix No. 20, Report of 1875,
« Meteorological Researches for the use of the Coast Pilot;” Appendix
No. 10, Report of 1878, « Cyclones, tornadoes, and water-spouts;” and
Appendix No. 10, Report of 1881, « Barometric hygrometry and the
rednetion of the barometer to sea-leve),” all by the late Prof, William
Ferrel. Dr. Williamn H, Dall, also of the U, 8, Coast and Geodetic Survey,
has collated and published in the Pacitic Coast Pilot all meteorological
observations of record for Alaska and the Bering Sea region, to which
he has added a number of charts and a diseussion of the observations,
This ¢ollection embraces tables of atmospheric pressitre, mean tempera-
ture of the air, sea temperatures, avernge precipitation, and prevailing
direction of the winds, and other data.

The second general head embraces all observations made by private
individuals, and forwarded at one time or another to the Smithsonian
Tustitution, those made in direct coiiperation with that institution, and
those made by State systems which were later gradually merged in the

eral systein of the Smithsonian Institution.

he State of New York can properly lay claim to establishing the
pioneer State weather service.  In 1826 the nniversity regents of New
York directed that each of the academies under their jurisdiction
should be furnished with a thermometer and a rain-gange, and that the
diligent report of observations should be an essential condition of their
receipt of State funds,  Further instruetions {rom time to time directed
observations of the wind and a varicty of miscellaneous ocenrrences,
onsiderable attention being divected upon plienological phenomena,
The observations began in 1826, and were continned more or Jess com-
pletely until 1850. During this period sixty-two academies reported
observations, of which three were complete for a whole term, aud only
three quite failed to record the precipitation. In 1849 the legislature
made an appropriation for the purchase of improved instraments, in
order to conforin the State system of observations with the more com-
prehensive system recently instituted by the Smithsonian Institution,
A small sum was appropriated for salary of observers, The instra.
ments provided by this appropriation were a mountain bavometer, ther-
mometer, rain and snow gauge, wind-vane, and, to o few stations, wet
and dry bulb thermometers.  The system came into operation at the
end of 1850, and thirty-five academies began the observations. From
the first the humidity observations were w failure, owing to confusion
of reduction tables and thermometric scales.  Tu 1863 the legislatitre
failedl to make the small salary appropriation, and from that tima the
gystem rapidly deelined, both from that cause and from the great
‘&:elg‘ht of the Smithsonian observations covering the same ground.
The reports of these observations were published in the annual reports
of the regents from 1826 onward,  In 1855 the abservations from 1826
to 1850 were coltated and published, and in 1872 appeared a similar
collation of the second system of observations from 1560 to 15863,

Pennsylvania next became interested in the study of atmospherie
phenomena. The legistature of that State, in 1837, appropriated $:4,000
to equip one station in each eonnty with a batometor, two thermome-
ters, and a rain-gange,  As many as Lwepty-two stations reported
under this system, but it lapsed as a distinet organization in less than
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ten years,  Some ot its observers, however, continued their work under
the auspices of the Smithsonian Institution,

The published resnlts of theae observations will be found in the
transactions of the American Philosophical Society and the Frauklin
Institnte.

Mr. Lorin Blodgett, of Philadelphia, whose knowledge of the clima-
tology of the State amply fitted him for the work, has compiled o set
of climatic maps, one tor each month, showing average temperature
and precipitation for the State.*  The more important temperature and
precipitation records (monthly values only) have been published in
tho repoet af the secretarvy of tnternal affaivs for Penusylvania, 1888,

In 1849 the State of Massachusotts inaugurated a system of meteoro-
logical observations, which, in a year or so, was merged with the more
claborate system of the Smithsonian Institution,

The Smithsoninn Institution began its great work in the tield of
American meteorology in 1849 along several parallel Jines of reseaveh,
which appear topically as record of observations, publication of mate-
Tial aids to metcorological stady, and forecast of approaching weather
conditions.  As a burean of record the Institution, under the dirvection
of Joseph Nenry, gathered up trom all sourees past records of observa-
tiony, assisted the few systems of observations then in existence, and
instituted its own system thronghout the country. Before this time
the records, it published af all, appeared in most cases without cor-
rections or reductions, amd very rarely weve they diseussed.  But the
Smithsonian was in @ hetter position than any other organization to
give the rapidly acenmulating data scientific treatment, and for that
reason the data of other systems weve at livst sent to the Institution for
oxamination, ns was the ease with the Patent Oftice series, aud by
Nataral growth the individuality of the several independent series was
for greater convenience merged in the Smithsonian, Thuas it came
about that, in 1870, this great Institution controlled all the meteoro-
1"‘#{"‘?&1 records of tho country.

With the organization of the Signal Serviee, in November, 1870, the
neteorological service of the country was provided for by the General
Government, The efforts which the Smithsonian Institution had pre-
Viously made in the establishment of meteovological stations were there-
fore dincontinned, and soon after the Signal Serviee had entered fully
pon its duties the active support of the Smithsonian lustitution was
Withdvawn,  Phe efforts of the Sigual Service were largely tuken up in
the development. of o system of weather predietions, and thus it hap-
Pened that the elimatologieal work, so ably proseeuted by its immedinte
,t(\m"""“““"s was in o grent measure subordinated to weather foreeasting,

he number of voluntary coiperating observers decreased steadily, so
lthm'.‘“ 1837 the total munber of observers was but 378, The number
]"'"“ ercased very rapidly since that date, however, imtigeregated on
June 30, 1891, when the Weather Barean wis trapsforred to the Depart-
ment of Agriculture, 2,028, The net gain duaving the five months just
Dassed has been greafer, it 3s believed, than at any other period in the
hmtm'.y of the Burean, being 191,

. “;Ivmgtlms traceid the development of meteorologieal observitions
I the United States, i now hecotiios of interest to know where and how

1,'"' the results of said observations are available for the many parposes
or which they can be nsed,

*"These maps may bo f i . . . s " o
WRe M ay bo fomud iu the Fransactious *ennklin Ins s, Phila-
delphin, Pu, naaetions of tho Franklin Institute, Phila
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THE USE OF OUR DATA.

The enormous accumulation of meteorological records now in the
Weather Bareaun affords an opportunity for climatal and other special
studies and investigations, which should be utilized to the greatest degreo
possible.  'We have now the observations for the twenty years during
which the meteorological work was in the 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 Burcan. Several studies of this sort ave now
under way and others are being organized. But I believe that we should
pursue no exelusive policy in the treatment of our records. They should
be 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 number of such
students and the necessary guidance and oversight given them.

A brief statement of the records embraced in the files of the Weather
Bureau follows:

(1) The records of Weather-Bureau stations which have been in operation since
November, 1870. Of such stations, 373 have been in operation at one time or another.
Main dependence is of course %)laced upon these observations.

(2) The records of the Medical Department of the Ariny from 1860 to date, and
the reports of voluntary coperating observers from Decomber, 1873, to date,

8&3) As a special deposit, the records collected by the Smithsonian Institution fromn
1847 to 1873, This collection embraces original registers or monthly values of tem-
perature and precipitation secured throngh the coiperation of the United States Lake
Survey, under the Engineer Corps, U. 8. Army; the U. 8. Coast Survey, nnder the
Treasury Départment; the compilations of Dr, F. B, Hough from observations madoe
under the direction of the regents of the University of the State of New York, the records
made in Pennsylvania under the direction of the Franklin Institute, of Philadelphia,
the transactions of various societies and periodical publications. )

(4) Abstracts of monthly registers forwarded by directors of State woather services
and meteorological societies,

(5) Abstraects of reports made by the Central and Southern Pacific railway agents.

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

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

The condition of the records, with reference to the facility with which
the data contained therein can be supplied to the public, will be con-
sidered below.

The different clements, as temperature, precipitation, ete., will be
taken up separately. The word “compiled,” as used throughout this
report, has a certain restricted and definite meaning, to wit, that the
data under consideration—as, for example, monthly averages of temper-
ature—have been abstracted from the original reports, entered npon
specially prepared forms, having, as a rule, the monteis of the year run-
ning horizontally across the top of the page and the years in a per-
pendicnlar line on the left-hand margin,  The sums and means are gen-
erally, but not always, computed and entered at the bottom of the page.

It should also be remembered that when charts are mentioned the
edition is limited, unless otherwise stated. Copies, however, can alwuys
be consulted at the office of the Chief of the Weather Burean or at
gtations of the Bureau outside of Washington. The edition of the
Monthly Weather Review is limited; but few copies can he secured,
unless special arrangements are made beforehand. -

An “Index of Meteorological Observations in the United States”
bas been prepared, and will shortly be sent to the principal stations.
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This index will afford persons inquiring after climatological data an
idea as to the number and character of records made in the several sec-
tions of the country.

TEMPERATURE.

More attention has been given to compiling temperature and pre-
cipitation dato than to all of the other elements combined, sinee the
temperature and rainfall of a Pplace are the two climatic features which
most forcibly impress themselves on the average man, and, moreover,
it is with these two elements that the majority of mvestigations as
regards the relations between weather and crop production must deal.

Daily values.—The daily extremes of temperature from self-register-
ing thermometers for 145 Weather Burcan stations from June, 1872, or
the establishment of the station when opened subsequent to the above-
named date, to December, 1890, can be supplied with readiness. A
set of charts has been prepared, showing for each decade of the year
(three decades to a month) the highest and lowest temperatare reached
therein from the beginning of the record to June, 1891,

Daily readings at the several hours of observation.—These have not
been compiled, but must be sought for in the original reports,

Temperature averages, daily—Daily averages for a fifteen-year period
ending with 18385 have been compiled for Weather Bureaun stations only.

Temperature averages, five-day periods.—Steps have been taken to
have compiled at stations of the Weather Burean and at the central
office normal temperatures for five-day periods after the international
plan. Tt is hoped to have these data completed by July 1, 1892,

Temperature averages, ten-day periods.—Averages for ten-day periods
at the hours of 8 &, m. and 8 p. m., seventy-fifth meridian time, have
been compiled, and ave used chiefly as adjuncts to the work of the fore-
cast room. Charts have also been prepared.

Temperature averages, monthly.—Monthly averages of temperature for
about 5,200 stations in the United States and 300 in the Dominion of

Janada have been compiled in one or more volumes for each State or
Territory., These data can be furnished quite readily, the only labor
required being the simple copying, which, for & twenty-year record, will
not take more than twenty-five minutes, The length of record varies
from a single month to one hundred aud twenty-five years. The aver-
age length of record will probably net exceed five years. IFor the
information of those wishing to keep informed as to the temperature
conditions which obtain in different portions of the country from month
to montl, it may be stated that the Monthly Weather Review contains,
n addition to the charts named below, tabulated data of the average
the highest, and the lowest temperature for the month for about 2,00
stations, Charts of the monthly and annual mean temperature are
published in the Monthly Weather Review. The annual report of the
Chief of the Weather Burcan will also contain, it is expected, tables
of monthly means and extremes of temperatures, and the annual range,

Monthly means of maximum and minimum temperature—~These data
have been compiled for an eleven-year period, beginning with 1830, and

an be furnished readily. .

The difference betweon the mean maximum and mean minimum for
any month gives what is known as the mean daily range. Theso data
have been compiled for a period of twelve years for the principal
Weather Bureau stations,

Haxtremes of temperature, monthly—The monthly extremes for 373
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stations of the Weather Bureau, including the stations not now in
operation, have been compiled, and e¢an be furnished readily,

Temperature variability—The temperature variability, obtained by
noting the changes in mean temperature which take place from one day
to another without regard to the course of the temperature, whether
rising or falling, has been compiled for a period of about ten years at
the principal Weather Bureau stations, and can be readily furnished.
These data are of value to physicians and others who desire to know
the degree of eqnability of temperature experienced in various portions
of the United States, In addifion to the foregoing-named records of
temperature, note should be made of the automatic records which have
been acenmulating from 23 stations since June, 1883; additional sta-
tions have been furnished self-recording thermographs sinee that date.
The number now having such instruments is 73. The data of hourly
temperature thus becoming available will soon be of sufficient value to
warrant an examination, more in detail than has been possible hereto-
fore, of the interesting features connected with the daily march of tem-
perature. The results thus far aceomplished under this head will be
found in the publication entitled ‘“Mean Temperatures and Their Cor-
rections,” by Alexander McAdic, A. M.

PRECIPITATION,

As in temperature, the compilations of precipitation data embrace
the records of a large number of stations, including observations from
the earliest vimes to the present day. The number of stations for
which a record of precipitation has been compiled is about 5,500 in the
United States and 3560 in the Dominion of Canada.

Daily amounts.—The daily precipitation at 145 stations of the Weather
Bureau, from the beginning of the records in 1870 to date, has been eom-
piled on specially prepared sheets. The daily precipitation at about 300
special rainfall and voluntary stations for irregular periods has also
been compiled. .

Monthly totals and averages.~The monthly totals of preecipitation for
the whole number of stations for which records have been made (5,850)
have been compiled and entered in specially prepared volumes, one or
more volumes to each State or Territory. The monthly totals for any
station or number of stations can be furnished with but little labor;
not more than thirty minutes will be required to copy a twenty-year
record.

The greatest and least monthly falls for Weather Dureau stations
ecan also be supplied quite readily. Charts and tabulated data of
monthly and annual precipitation for about 2,000 stations will be found
in the current issues of the Monthly Weather Review,

Normal rainfall of the United States~—The normal ratufall of the
United States, as shown by eighteen years’ observations, will be found
in a special publication, entitled ¢ Charts showing the Monthly Normal
Rainfall of the United States,” ete. This publication contains the nuiper-
ical values and charts for each month of the year.

xcessive precipitation.~The number of rainfalls of 10 inches and over
per month, and the number of ocenrrences of 2.50 inches in twenty-four
hours, or of 1 inch in an hour, from eye records beginuing in 1870 and
extending to date, ¢an be supplied for Weather Burean stations only.
Auntomatic records of rainfall began in April, 1889, at 6 stations; the
number of guch stations now reporting is 34, The data of exeessive rain-
falls atforded by these instruments, and also given in » certain degree
by the eye records of beginning and ending of precipitation which
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have been maintained at all Weather Bureau stations from November,
1870, to date, ave valuable, especially to engineers charged with the
construction of sewers, reservoirs for irrigating purposes, ete.  Data of
excessive precipitation have been applied to a number of engineering
problems during the past few months. Applications from municipal
authorities for information as to kind and cost of automatic gauges
show that the importance of the subject is being realized by cities
entering upon the construction of extensive water works,

Rainy days, number of —The nunber of days on which 0.01 ineh or
more of precipitation has oceurred during each month of the year from
the establishment of the stations to date has been compiled, and can bo
supplied for Weather Burean stations quite readily. The mean annual
deviation or variability of precipitation as expressed by the percentage
which the annual excess or deficiency bears to the normal has not been
deduced, neither has the diarnal periodicity been caleulated, except for

o few stations, Charts showing the probability of rain for each month
of the year have been prepared.

SNOW,

The records of snowfall are not as complete as might be wished. The
total depth in inches for cach month of the season is given at the major-
ity of Weather Burcan stations for 1884783 and ab all stations there-
atter. Charts of depth of snow on the ground at the end of the month
have appeared in the Monthly Weather Review regularly since Novem-
ber, 1888, Data of monthly snowfall have not been collated so as to be
readily supplied to inguirers, althongh the number of requests for sueh
data have increased of late years, The manufacturers of rubber goods,
especially foot wear, are much interested in snowfall statistics, inas-
much ag it appears that the demand for rubber overshoes, boots, and
the like is regulated by the qnantity and prevalence of snowfall.

ATMOSPHERIC PRESSURIL

Observations of atmospherie pressure have been made at about 900
stations in the United States, Of this large number but comparatively
few stations ontside of those maintained by the Weather Bureau have
given records which can be utilized in a comparative study of storm
movement. Owing to the fact that the greater portion of the observa-
tlons were purely voluntary, and that frequently no aceurate determina-
tion of the elevation of the stations could be had, there has been little
uniformity in the matter of reductions. Somo observations have not
been reduced to 320 F., and in the great majority of cases no correc-
tions to reduce to sea level have been applied. The record of pressure
observations at stations of the Weather Bureau prior to 1873 is not
satisfactory, owing to a number of causes.

Houwrly readings.—Hourly eye readings have been made for very short
periods at the mountain stations of Mount Washington, N, 11., Mount
Mitehell, N, C., and Pike’s Peak, Colo. These have been printed in
the annual reports and special publications of the Signal Service.
Hourly readings were also made at a number of Weather Bureau
stations, during the day howrs only, for three months in 1383, and also
for a year (twenty-fonr hodrly readings) at Washington, D. O, Auto-
matic hourly records are now heing made at fitby stations of the Weather

ureau. Such records were begun at five stations in October, 1888,
The observations formerly made by the Signal Service include readings
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of the barometer seven times daily. ‘The data have not, however, been
compiled,

Highest and lowest barometer during the month.—The highest and
lowest barometer for each month of the year for a period of nine years
(1880-/88), reduced to 32° F. and to sea level, have been compiled and
entered in specially prepared books. Charts of normal monthly pres-
sure (reduced) at 8 a. m. and 8 p. m,, seventy-fifth meridian time, have
been prepared for use of the officials of the Weather Bureau. They
can be consulted, when reproduced, at the office of the Chief of the
Weather Burean in Washington and at Weather Bureau stations.

Average monthly pressure (wt 7 a.m., 3, and 10 p.m.), Washington mean
time.~The average monthly values reduced to 32°, but not to sea level,
for the hours at which observations were telegraphed to Washington
from 1873 to 1887 have been compiled and caun be supplied readily.
Monthly averages for each month of the period 1873-"87 have not been
calculated. Steps have been taken to secure a coutinuous record of
the average monthly pressure at each station of the Weather Bureaun
from the opening thereof to Jannary, 1890; all pressures to he reduced
to the datum point in use on that date, The nwmerical vaines of
monthly and annual pressure (actual and reduced) are published in the
Monthly Weather Review, a chart of reduced pressure appearing in
each issne, For the daily pressure one must look to the daily weather
map. The phenomenon of diurnal variation of pressure has been
investigated to some extent with the data available. Curves of daily
fluctuations have been drawn for a number of stations, but it has not
yet been found advisable to reproduce them. The results ot the work
thus far accomplished will be found in the publication “Dinrnal Tuctu-
ations of Atmospheric Pressure at twenty-nine selected stations in
the United States.”

‘WIND.,

The files of the Weather Burean contain observations of the wind at
over 2,000 stations, As in other elements, a lack of uniformity in the
hounrs of observations at very many of the voluntary stations is notice-
able, Generally tri-daily observations at 7 a. m,, 2, and 9 p. m, were
made. The Medical Department of the Army noted the direction of the
wind three and for quite a period six times daily, The results of these
observations from 1821 to 1860 are available in the published reports of
the Department, as before noted; the original records from 1860 to date
are in the possession of the Weather Bureau, but no compilation of the
data hing been made.

The results of the voluntary system of observations up to and.includ-
ing 1869 are included in Prof. Coffin’s compilation, ¥ Winds of the
Globe,”

The following compilations of wind data (direction) for Weather
Bureau stations have been made, and are in convenient form to be
readily supplied to the public.

Number of times observed blowing from the N,, NK,, ete., as noted
at the tri-daily telegraphie series of observations for each month of the
year from 1871 to 1888; and the prevailing direction as deduced from
the data so recorded. The direction of the wind as given by automatic
records has been compiled for a few stations having automatic record-
ing instruments. The results, however, are not available for distribu-
tion. .Automatic records of the direction of the wind are now being
received from 53 stations.

The Monthly Weather Review contains charts and tabnlated data
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showing the prevailing direction of the wind for each month of the
year. : .

A special series of charts have been prepared for use of the officials
of the Weather Burean, showing the prevailing direction of the wind at
the morning and evening hours of observation at the principal points
of observation east of the Rocky Mountains. These charts may be
consulted at the central office in Washington and at stations of the
Weather Bureau.

WIND VELOCITY,

The continuous records of wind velocity in the files of the Weather
urenu are without paraliel as regards number of records or coutinuity.
d‘hf records at the older stations began in 1872 and are continuous to
ate. -+
Average hourly velocity.—Average hourly velocities for about 65 rep-
Tesentative stations have been ealenlated for each month of the year,
-and published as Appendix No. 14 to the Annual Report of the Chief
rlgl;.&?l Ofticer for 1890, These data can be supplied to the publie quite
oadily, :
Total monthly wind travel—The monthly wind travel, 1871 to 1888,
for all Weather Bureau stations has been compiled in speeially pre-
pared volumes for ready reference.
aximum velocity of wind for each month.—~The maximum velocity of
the wind during each month of the period 187188 has also been com-
biled as above,  Special charts showing the average hourly velocity of
the wind for the hours ending at 8 a.m. and 8 p. m., Seveuty-fifth merid-
Ian time, respectively, and the average highest and lowest hourly ve-
locity during the day for each month of the ycar, have been prepaved
for use of ofiicials of the Bureau.

HUMIDITY. .
Observations of the wet and dry thermometers have been made at
a’b()_utjﬁo stations in the United States. It is doubtful, however, if the
Inajority of such observations will afford at best more than a close
approximation to actual conditions, The New York Academy system,
after thirty-five years’ experience, accomplished but little. The Medical
inel)zl“ﬁmenjﬁ, after twelve years’ observations, replaced the instruments
Yieul ebdurmg that period with others which it was expected would
Taa, ({e et(}er results. The examination of hygrometric observations
rosul under the voluntary system, so far as it has gone, shows the
,Sru ts to be unsatistactory, as a rule.
Wit}lxxi‘;’ :; regretted, inasmuch as severa'l very important inquiries have
ness of 18 past year or so been set on foot respecting the relative dry-
,S;I of several portions of the country.
])erio?l 1gyl’§lionnyetr1q observations of the Weather Burcau wore for along
sholter ad(o etlr(ll window (unventilated) shelters. The present form of
'i**!‘mo’lnetep € '13(11685" together with the apparatus for whirling the
The Viﬂuers’ ,%'m la quite accurate results. .
Observntionss (;3 relative humidity deduced from the present series of
Tesule derive£1 EL m.ﬁ}\d 8 p, m.) are hot strwtlg cm}\pwmble with the
ing the } rom ll'd.aﬂy observations, one of which was taken dur-
g \(;’ wated portion of the day. '
monty, i:tl‘z:laﬁmgesﬁl'wontmy averages of relative humidity for each
suppliod uitey-rm" ! lmm 1871 to 1888 have been compiled and can be
absolute hq w0 readily. ,NO daily values have been collated, The
umidity has not been calculated except for one year (1883),
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DEW-POINT.

A record of the dew-point has been made at the Weather Bureau
stations since July, 1881. Monthly averages are of record and in con-
venient form for reference.

CLOUDS,

Record of the amount, kind, and direction of clouds for upwards of
300 stations of the Weather Bureau are on file in the original manu-
seript reports,  No compilations bave been made exeept as to amount,
The average monthly cloudiness, on a scale of 0-10 determined from three
eye observations per day from 1871 to July, 1888, thereafter from fre-
quent personal observations during the day tor the majority of stations,
has been compiled. Twelve monthly charts have been prepared.

Automatic sunshine recorders have been in operation at about twelve
stations since the early part of 1890, Many of the records at first pro-
duced were faulty, but the tendency towards better results has been
apparent for some time. Twenty stations are now supplied with auto-
matie recorders.

Cloud observations are also of record for about 2,000 voluntary sta-
tions, A lack of uniformity is noticeable in these observations, as in
other elements, some observers giving only amount and direction, others
kind and amount, and still others kind, amount, and direction,

No compilation has been made of the cload data aflorded by the
voluntary system of observations.

WEATHER.

The number of cloudless, partly cloudy, and cloudy days for all months
of the period 1871 to 1890 has been compiled in specially prepared
volumes,

A cloudless day is one having an average of less than three-tenths
clouds; partly cloudy, three to seven-tenths; cloudy, eight to ten-tenths,

A number of minor compilations have been made from time to time,
It is believed, however, that but few of them would be of special interest
to the general public,

Special reports have been made to both Houses of Congress on the
questions of water storage and irrigation, rainfall of the Pacific slope
and the western States and Territories, and on the climate of Oregon,
‘Washington, and Nebraska.

A year’s observations on evaporation have been printed and discussed,
and reports have been made on a number of other subjects, due notice
of which has appeared in the publications of the Bureau.

* THE LIBRARY.

The work of the library falls into two distinet classes, (1) the col-
lection, eataloguing, and arrangement of the printed literature relating
to the weather and its various relations, and (2) the preparation of an
index to this literature for the use of those having occasion to consult
such works as the library containg relating to the subject under inves-
tigation, and also the preparation of a elassified catalogue of the whole
literature of meteorology, in order to present readily what has been
done by investigators all over the world in certain lines of work, and
to show where the results of these investigations may be found,
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The lbrary at present contains about 12,000 hooks, exclusive of
pamphlets, relating mostly to metearology, climatology, electricity, and
mnagnetism, with sgome reterence books and books on general science.
They are arranged according to a simple scheme of classification, and
aro fully catalogued under authors’ names and again nnder the subjects,
thus facilitating ready reference.

Additions to the library are obtained by purchase and by‘n‘system
of exchange of publications, TForeign weather services receiving the
publications of the Weather Bureau send in return their own publica~
tions, and in this way a most valuable series of resnlts of observations
and investigation are accumulated and made available for comparative
study, The collection of weather maps and bulletins thus obtained i8
especially valuable for comparative study in weather forecasting; practi-
cally complete sets of sixteen foreign weather gervices being now in the

rary bound in volumes convenient for reference. Some of the more

valuable sets, covering long periods of daily maps, are here given:
France, from 1863 to date; United States, from 1871 to date; England,
from 1872 to date; North Atlantic and Kurope, from 1873 to 1876 and
from 1880 to 1886; (termany, from 1876 to date; Austria, from 1877 to
date; Algeria, from 1877 to date; Belgium, from 1877 to date; Japan,
from 1883 to date. .

In accordance with the expressed purpose of Congress to develop the
work of the Burean in the interest of agriculture, especial attention
Will be given to the collection of the literature which is now so exten-
Sively issued by the State weather services and the agricnltural 6XPeri-
ment stations, and all publications eontaining climatic data relating to
the various States, in order to facilitate the study of local climate in

hiy country,

As it is The desire of the chief of the Bureau to make the valuable
collection of printed literature of meteorology and elimatology in the
library usefnl to the fullest extent, the privileges of the library are
extended to private investigators in any part of the country nnder such

restrictions only as will insure the careful usage and safe return of the
volumes loaned,

INDEX TO METEOROLOGICAL OBSERVATIONS.

The index to all observations made and recorded in the United States
and accumulated in the Records Division of this Burean has been of
Rreat Vvalue since its completion a year ago, under the direction of Gen-
‘é{“l Greely. The very valuable collection of foreign observations in
10‘1? library, covering ‘every portion of the globe and extending over
iud%xs%m% of years in many instances, has thus far had no suitable
int eyond the nsual cataloguing of the volumes as they are received
nto the lxbrury. The usefulness of such a collection is vastly increased
Uy the possession of an index such as that made to observationsin the
n}ted States.
fo 3-3}?}\?(;(11}(&{11; calls made upon the librarian by the Records Division
of i atic ( ata in foreign lmgds impressed fpon him the un.portzmce
laving prepared a complete index to all foreign meteorological data,

“{"f“lgeq in alphabetical order under the names of the places of
oObservation.

o 1 Such an index has been begun in the library, with the
gg;’ll;ie:tah?n 0{ t.he Records Division, l’ngits final form the.i"ndex‘ will
Gmnpletg ] '&t arge number of cards; each eard will contain a fairly
form 1_).:1:3. ory ()l & station, giving all the information, in tabular

s Which is likely to be called for, together with a reference to the
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publication in the library in which all this information may be found.
For example, each card will contain the name of a station, its latitude
and longitnde, its elevation above sea-level, the character and freguency
of the observations made at the station, the date of begining and end-
ing of each series of observations, and the reference to the book in
which this information is printed. The meteorological history of any
station on the globe of which there is any record in the library collection
may thus be placed before the inquirer as quickly as a place may be
looked up in a gazetteer,

This index to foreign observations has been in preparation for about
two months, and the first draft completed for India, the Hast Indies,
Aaustralasia, China, and Japan, making available for ready reference
histories of over 5,000 stations, each station possessing a series of
observations extending on an average over a period of about twelve
years, while the periods range in extent from one year to eighty years.

To the central office the value of the index, when eompleted for the
entire globe and put into the form of acard catalogue, can not easily be
overestimated. Much time will be saved which is now spent searching
~ for records, while climatological research will be stimulated when it
becomes known that there is such an index, and that access to the
records in the library is allowed, under necessary restrictions, to all
students of meteorology competent to use them.

GENERAL CATALOGUE OF METEOROLOGY,

It is generally recognized that one of the most useful indirect aids in
scientific research is a catalogue which will show what has been accom-
plished in the science.

At an international meeting of delegates, representing the various
meteorological services of the world, held at Rome in 1879, it was
resolved to request the delegates to urge upon their governments the
importance of preparing national catalogues embracing all observations
and works relating to meteorology and published in their respoctive
countries, As this recommendation was not acted upon, General Hazen,
then Chief Signal Officer, recognizing the importance to the Burean of
a general catalogue of all the important meteorological publications,
purchased the catalogues of two private individuals, which yielded
nearly 30,000 titles. These formed the basis of a general bibliography
of meteorology.

Representatives of the various foreign weather services promptly and
very generously responded to General Hazen’s request for assistance in
the compilation of the catalogue, with the implied understanding that
the work was to be completed as an official matter, and, it possible,
published by the Signal Service. TFrom 1884 to 1887 the collection of
material was vigorously prosecuted., Af the end of this time the num-
ber of titles on hand was about 50,000, covering the period from the
origin of printing to the close of 1881, The catalogue inclndes all the
more important contributions to meteorology, climatology,and electricity
and magnetism brought to light by a careful search of the principal
libraries of the world and examination of accessible catalogues, After
thorough examination of the titles, they were arranged according to a
carefully planned system of classification, ‘

About half the material accumulated has come from foreign meteor-
ologists, mostly from those who have voluntarily contributed much
valuable time, and whose chief reward thus far has been a hope that
they may some day receive a printed copy of the completed work,
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General Hazen was unsuccessful in his efforts to secure an appropriation
for printing the catalogue. His recommendations to Congress were
renewed by General Greely in his annual repoits when the latter became
Chief Signal Officer. .

In his report for 1887 General Greely strongly indorses the importance
of this work as of great practical value in the current work of the oftice
and to meteorologists in general. As long as this material remains n
its present form of a card eatalogue it is of value mainly to this Bureau.
Its publication would not only vastly increase its usefulness by placing
copies within the reach of those now actively engaged in climatological
studies in all the States of the Union, but it would remove the moral ob-
ligation resting upon this Bureau to make every offort to have copies of
the complete catalogue made accessible to the foreign services and
individuals who so generously assisted in its preparation.

Since 1887 more than 10,000 titles have been added to the general
catalogue, and the period covered has be enextended from 1881 to 1889.

In order that the most important parts might be made more generally
available and to insure the safety of the-catalogue, which has cost muci};
time and effort in its preparation, a few copies of portions of the cata-
logue were reproduced by lithography and the milleograph process, .
under the direction of General Greely. These were distributed to the -
prominent libraries of this country and to foreign contributors to the
work.

Progress in meteorological and elimatological study has undoubtedly
been retarded many years owing to the absence of a general index to
the literature of these subjects. It is hoped that in view of the value
of this catalogue as a time-saving device, it made widely and easily
accessible, meaus may be found for its publication in proper style at an
early date,

INSTRUMENTS.

The great tendency of the genius of modern times has been to devise
and invent instruments and mechanisms that shall not only do all man-
ner of work, but also very often do it much better than could be done
by hand. This is as true in meteorology as in any other field of study,
and to-day the greatest variety of ingenious instruments are in use for
securing records of the various conditions of the atmosphere about us
that go to make up the climate of a place. To ascertain this climate we
must have continuous records hour after hour and day after day of all
the meteorological elements. This is what the instruments secure for
us. It will not be possible here to give a description of even the more
important of these ingenious instruments, but since rainfall and sun--
shine have such a direct and immediate influence upon all plant growth
and are of such importance to agriculture, brief descriptions of one or
twto forms of instruments for this purpose will doubtless prove of inter-
est,

In the first place it may be said that the amount of rainfall is nearly
always expressed, not in so many quarts or gallons or barrels, but in
$0 many inches or so many hundredths of inches of rainfall, which
means that if none of the water runs or soaks away the surface would
be covered somany inches with water. As the rainfall is often only very
light—that is, only a few hundredths of an inch—it may be wondered
how such small quantities can be measured accurately. This is easily
understood from what follows. oo

. Suppose a large metal basin a foot or more in diameter be exposed to
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collect the rainfall. Ordinarily the water thus collected would be only
a small fraction of an inch deep and difficult to measure accurately,
If, however, the bottom of the vessel, instead of being flat, be shaped
like a funnel so that all the water falling within the basin may be con-
ducted into a smaller vessel, such as a tin cup underneath, we see at
once that the depth of the water will be greatly magnified. If the aren
of the basin is ten times that of the cup then water 1 inch decp in the
cup would mean only one-tenth of an inch of rainfall, This principle
is always applied in the construction of rain gauges, Such an instro-
ment tells only how mueh rain fell and gives no idea as to when it rained
or whether it rained very fast or gently.
By aid of the accompanying drawing (Fig, 1) it may be secen this
additional information may also be obtained:
The large receiver A of the
rain gauge hasits bottomshaped
1 like a funnel, and just beneath
‘ this issuspended a kind of three-
“ 4 |H : sided bucket which has a parti-
: tion across the middle portion so
as to divide it into two cqual
parts, B and B, This bucket
l is delicately supported upon an
i || axig or hinge so that it can be
- tipped back and forth, The
’ array & and &' project out and
prevent the bucket from tipping
“ (‘ too far. Now, when water
| trickles through the funnel it is
caught in the bucket, but this
’ { latter is so made that it will
hold only so much water as rep-
. :  resents, say, one one-hundredth
=l “ of an inch of rainfall. When
= - this amount has run into it, the
Fi6. 1.—Recording rain gange. bucket becomes top-heavy and
tips over against the arm §/, the
water at the same time running into a tall cylinder, M. In the new po-
gition of the bucket the side B’ iy presented underneath the funnel so
as to receive the water, and when full also causes the bucket to tip.  Of
course, if the rain falls very rapidly the bucket will tip from side to side
in rapid sueccession, while for very gentle rain a considerable time may.
be reguired before the bucket becomes full enough to tip, It remains
 now to show how it is possible to seenre an antomatie record of the num-
ber of times and the frequency of the tips of the bucket. That won-
derful agent, electricity, useful in 8o many ways, serves admirably in
this connection. A small spring is arranged in such a way that when
the bucket tips the spring is momentarily deflected and made to close
an electrie circnit through wires by which the rain gauge is connected
with an electric battery and the recording part of the apparatus. This
‘recording part or register consists of a clock movement, to which a eyl-
inder, having its surface covered with a sheet of paper, is joined in
such a manner as to be turned round and round quite slowly by the
clock. A pen or pencil attached to a suitable arm is mounted beside
the ¢ylinder and pressed gently against the paper so as to trace a mark
as the cylinder moves under it. Moreover, the arm to which the pencil
is attached has a piece of iron attached to it in such a mauner that

LAA a5 o
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whenever the bucket of the rain gange tips and the electrio current is
made to flow, as explained above, the iron will be attracted by & mag-
het, thus drawing the pencil aside mowmentarily and making a corve-
8pondihg . mark upon the paper, each mark representing a tip of the

ucket. The sheet of paper is divided off by lines into hours and
minutes, so that we can tell exuetly when the tips of the bucket
ceurred and how fast the rain fell at the time.

For vecording sunshine a number of different ingtruments have been
devised. The one shown in Fig. 2 is in use at several of the stations
of the Weather Bureau. )

t consists of a metallic
¢ylinder supported up-
onaframe so that itcan

. deset up in an inclined
aomtlop. This places
ie oylinder 5o that the

N shines as nearly
m‘, .Dossible squarely
&%dlnst it during the
X ole day, both fore-

00‘;2!\?. daftemomx.

8lldes, A and .
are attached to t}ﬂ}h;{i
t;; del' at two places
1ot are provided with
EO ched  edges and
ohings o that the

ldes can be set in a
gl,u}nber of different po-

1tions, Infact, anotch
:prowded foreach day el

12 iB month, and when Fiet, 2.~Sunshine recorder.

h9 nstrumentis in use
S :ts.hdes are set into a new notch for each day of the month. A long
" is cut underneath each slide, and in the middle of each slide just

}Ove the slot is cut a very small hole beveled out upon the upper surtace.
m‘la:}l ¢ eveled. portion of this hole ix seen at b In setting wp the instru-
othos (tme of the slides is made to face tpwn.rd the forenoon sun and the

or i(‘)_angl the afternoon sun. Looking at the lower an(l‘ot the eylin-
Bur"aw ich is shown open in the figure, a.mmm portion of two curved
of thﬁes. can be seen within. These surfuces extend from end to end
Teceiy (avllnder, and against them aro placed the Slimets that are to
slide @ V&}F record, each sheet facing directly towards its corresponding
of light ten sunshine falls upon one ov the ather stido a small beam
1e passes through the small hole and falls in a bright spot upon
it m}u:}:e\ opposite. This paper has a peendiar phcmmul snread over
2oos o c‘l(?ea and whenever the suushine falls upon it tho chemical under-
in Wi\«terng)ge' Afterwards, when the paper is taken out and washed
the rem:; 10 parts that were affected by sunlight all turn blue whilo
A0rone t(}lxllldel‘ o!t the paper washes out 1_1@;\.1'1 y white. 'As the san passes
e sho olte ?ky from hour to hour the little spot of light passes aeross
be continn racing what will afterwards become a blue line, which will
ruptod loua‘\t the sun shines steadily, but will be broken and inter-

! whenever the sun is obseuved by passing elonds. The slide

PeIng moyed each day brings the spot of Jight to a new place upon the
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sheet, and in this way a continuous and auntomatic record of the amount
of sunshine from month to month can be procured.

METEOROLOGY AND TERRESTRIAL MAGNETISM.

These have long been studied side by side, with the object of discov-
ering some physical relations connecting the two classes of phenomena
pertaining to them, but such efforts have been on the whole fruitless.
Hence these subjects are now generally separated from each other, and
are regarded as distinet branches of science.

The researches carried on by DProf. I'. I. Bigelow have, however,
given rise to the hope that after all there may be some bond between
them existing in nature, which has been misged in the discussion of the
observations, Accordingly, since the appointment of Prof. Bigelow
to the Weather Burean he has been assigned to the study of this
problem, Although it is too soon to have arrived at a fall understand-
ing of the question, it may be stated that such progress has been made
as to render it quite certain that the two subjects are intimately asso-
ciated, and that if their relations can be fully elucidated the solution
will relate to those fundamental atmospheric considerations which it is
most important to understand, Unless all signs fail, this field is a very
promising one for securing contributions to our knowledge of the
physical aetion of the atmosphere.

The method of analysis used by Prof. Bigelow differs from that which

- has been hitherto employed in this respect. Instead of making com-
parisons between the variations of the atmospheric elements, as dis-
played by the meteorological instruments, and some one ot the magunetic
components—that is, the declination, or the horizontal force, or the vertf-
eal foree taken separately—a total deﬂectin g torcee is computed from the
variations of the maguetic elements, and this is compared with the
meteorological changes. By this process Prof. Bigelow has been able
also to disentangle several of the magnetic fields surrounding the earth,
which we observe in the magnetic curves as anintegrated effect,

Our thanks are due to the Navy Department, to Capt. ¥, O, M¢Nair,
superintendent of the U. 8. Naval Observatory, and to Iinsign J. A.
Hoogewerft, U, 8. Navy, for permission to use freely their ineteor-
ological and maguetic records, and for much practical codperation,
without which this work could not have been prosecuted in Washington,

8OIL PHYBICH.

In the conferences I held during my recent visit to several of the
experiment stations, I carefully considered their wish, expressed in the
last clause of the resolution adopted at the meeting of the Association
of American Agricultural Colleges and Experiment Stations, held in
Washington in August, to the effect that the sphere of the work of
this Bureau ¢“should be enlarged to include the physics, conditions, and
changes of agricultural soils,”

I find here an important fleld of work which they have opened up,
having a direct bearing on our own work and offering an interpretation
of our data, and showing their application to agriculture such as has
not been attempted before. Our data are of conditions above the soil,
and this stops short of the needs of agriculture, for the reason that the
development of the plant is largely affected by the climatic conditions
of heat and moisture under the surface of the ground. The rain which
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falls does the plant little or no good until it enters the soil. It is upon
the movement of the rainfall after it enters the soil that the develop-
ment of the plant is largely dependent. A record of the amount of
moisture in the Boil would show a more direct practical bearing on
agriculture than our rainfall tables have done in the past. This is
what the stations wish in asking us to enlarge the scope of our work
by inclunding a study of what may be termed the meteorological condi-
tions within the soil.

They have collected data showing the marked relation between the
moisture in the soil and crop development. They think this explains
the local distribution of crops; why the same crops often cannot be
grown with equal suceess upon the soils of adjoining fields, It is
claimed that the relation of great soil types, or soil formations, to the
distribution or development of plants is largely due to the difference
in the movement of the rainfall after it enters these different soil
formations.

This seems to me a perfectly legitimate field for us to oceupy and
that the work would be an important addition to the work at present
doune by the Weather Bureau. The scope of the work would inelude,
first of all, a record of the amount of moistnre in the soil in different;
localities. The observations conld be taken at our regular observing
stations, or by our voluntary observers and by codperation with the.
experiment stations. The localities for these observations should be
selected with care to include the principal soil formations, or soil types,
best suited to the staple crops of the country. For example, it would
be desirable to have a record of the actual amount of moisture in the
upland cotton soils of the Sonth, in the Sea Island eotton soils, in the
several types of soils not adapted to the growth of cotton, in the soils
of the great Blue Grass region, in the wheat, tobacco, and corn lands,
A convenient method would have to be devised for the determination
of the moisture in the soil in its natural position in the field and for
the determination of the actual rate with which water can move through
the soil in its natural position on the field, either when it is fully sat-
urated or when it is only slightly moist. .

1t has been recently shown that the texture or structure of these soil
formations or soil types differ, and that this largely determines the
re'ation of these soils to the movement of the rs_mi nfall after iv entors the
ground; that it largely determines the ease with which water may be
supplied to the plants. It is claimed that it is possible, from the
mechanical analysis, as showing the structure or framework of the
soils, to calculate the relative rate with which the rainfall will move
after it enters the soil, . ‘

The aren and distribution of thedifferent soil formations are dependent
upon the geology of a country. It should be possible for us to classify
the noils of a country under a very few types according to the geo_logb
cal and botanical characteristies, and for us then to collect data to
establish the relution of these soils to our erdinary _meteqrologwal con-

itions, and to work out a complete branch of the science in tl_m meteor-
Olofy of the svil. The practical benefit this would be to climatology
and agriculture is perfectly obvious,

It is claimed tha%)the dety;ariomtion of lands is largely due to & chmlllge
I their structure, caused by n rearrangement pf thg soil grains, thus
changing the relation of the soil to the cireulation of water. it

The determination of, the actual rate with which water moyes w;} in

e 80il of any soil formation, nuder given conditions, will give a | u}"’fm
of companrigon with the relative rate with which it should move, caleu-

A
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lated from the structure or framework of the soil as shown by the me-
chanical analysis. Any difference between this observed rate and the
caleulated rate would indicate a change in the arrangement of the soil
grains and suggest the direction in which the soil should be improved
to better adapt it to a given crop.

It has been shown that the arrangement of the grains of soil may be
varied at will with the ordinary fertilizing materials, and it is even
claimed that a very important effect of fertilization is this physical
action of the manures in changing the structure of the soil and its
relation to the rate of movement, of the soil moisture. If this be so, then
our data would supply the basis for the improvement of lands. We
would show the meteorological conditions of these soil formationy, and
particularly their relation to the movement of the Tain after it falls and
enters the ground. Our records would then show the actual conditions
in regard to moisture and its available water supply under which the
plant grows. If we thus establish the typical conditions of plant growth,
any departure from these conditions in any local soil or great soil for-
mation will indicate the changes which are desirable in the structure
of the soil for a better development of the crop.

The simple record of moisture in the soil from time to time would
undoubtedly have a great interest and wide practical application to
agrieulture. The work will also, as I have said, give a basis for the
improvement of lands in suggesting changes in the relation of these
soils to the meteorological conditions of a region.

The amount of water which a soil contains and the texture of the
soil itself, as shown from the mechanical analysis, have an important
effect upon the temperature of the soil and the amount of heat lost by
radiation, 1t takes much more heat to raise a pound of water one
degree than to raise a pound of soil one degree, 80 that under like condi-
tions the temperature at midday of a soil saturated with water would
be lower than if the soil were only slightly moist. The saturated soil
would contain more material to be heated, and this added material is
harder to heat than the soil itself,

There is another important, effect of moisture upon the temperature

of the soil in the rate with which evaporation takes place from the sur-
face of the ground. Omn a hot, dry summer day, when evaporation is
freely going on, more water will

evaporate from a light sandy soil than
from a clay land, and the temperature of the sandy soil will be consid-

erably lower at midday than that of the clay land, whereas if the soils
were both quite dry the sandy soil would have the highest temperature,
because the sand is easier to heat than the clay. These effects of
moisture on the temperature of the soil must have an important value
in the development of plants, '

A large amount of data on the temperature of goils has been accumn-
lated by the experiment stations, but because of this influence of the
moisture of the soil it has been dificult to give a true interpretation
to the results or to show their relation to plant development, Soil-
temperature observations could easily be taken on by the Bureau serv-
ice ab the observing stations and in cobperation with the experiment
stations by the use of a few gpecial instrnments. The work should be
made more general, with some broad, general plan, so that the results
would give the velation of these great soil formations, or soil types, to
heat. This would give a systematic study of the different soil forma-
tions, where any individual station can deal only with the soil of its
immediate locality, For the reasons just given, the record of soil
moisture should be an accompaniment to the soil temperature data, and
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it would probably be possible, from the known texture of the soil, the
size of the grains of soil, and the relation of the soil to the circulation
of water, to determine also their relative relation to heat.

Aunother line in which the experiment stations have been working,
and which might properly come within the scope of our own work, is
in the study of the loss of heat from the soil or from objects freely
exposed to radiation. The texture of the soil and its relation to both
heat aud moisture largely determine the relative rate with which the
soil will lose heat by radiation, and so influence the occurrence of dew
and frost. Both the solar and the terrestrial radiation thermometers
should be included in this study of the meteorology of the soil, and they
would probably give interesting results if the observing stations were
selected in representative soil formations and in great crop areas.

This new field of investigation thus outlined appears so important
and so full of promise of results of great practical value to agriculture,
if the work is systemutically arranged and carried out, that I think it
would be well to establish a division in this Burean devoted to the
subject of meteorology in its relation to agricaltural soils. ‘

CLIMATIC LABORATORY.

The relations between the elimates of the separate States and their
tocal crops are supposed to be fully attended to by the respective
agricultural eolleges and the experimental stations, but thero are many
questions of a wider character that are proper to be discussed by
this Bureau, as o part of the whole field and as a contribution to
our general kaowledge of the laws of the growth of plants. For
instance, the question as to whether any given characteristic of a erop
is due to the temperature of the air, or of the soil, the rainfall, the sun’s
heat, or the snw's light, or the constitution of the atmosphere, is one

“that belongs to this Bureau to determine. These ave questions of the
inflnence of meteorological climate, as distinguished from the mﬂuence
of the soil, the fertilizers, variety of the seed, and the methods of eul-
ture. These latter questions are properly studied by the local experi-
ment stations, but 1 know of no provision for studying the former by
themselves, It is difticult to see how the question of climatic influence
can be satistactorily handled unless localities are prowdu(} in which
crops may be grown under climatic conditions that ave strietly under
control as to temperature, moisture, atmosphere, and light. I therefore
respectfully submit the following sketeh of the conditions necessary to
be tulfilled in a building adapted to this important Shld,\(. .

This Dbuilding, which might properly be called a “climatic labora-
tory,” should contain about ten rooms, each devoted to some one of _mfr
ten principal crops, and each room to furnish an available soil surtace
of about 1 square rod.  Hach room to be furnished with the means t_oVr
completely regulating the temperature of the soil and that of tl‘m air,
independently of each other; also, for controlling and :11@91‘111;.;, b‘Q ai
limited extent, the chemical nature of its atmosphere, its moisture, gmt
its barometric pressure; also, n method of controlling tho sunlight tha
enters by day and of substituting, by night, a powertul electric light 1m
its stead, A1l of our present knowledge tends to d(_m)m‘mt-mtfs t}mt the
Crop produced from any seed has its qualities and its time of ]1-1%91)?]@
changed by temperature, moisture, and suulight, and CSP(‘/‘}WU; ,IY ﬁm
relative distribution of these during the period of grq\vbh; whi eh 10
quantity of the crop—namely, the number and the size or weig t—
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depends on the nature and quantity of the fertilizer contained in the
soil or water. The precise analysis and study of these complex relations
has been attended with great difficulty in experimental work earried
on in the open air or in the ordinary greenhouses. The absolute neces-
sity of the climatic laboratory was strongly insisted on by A. de Oan-
dolle thirty years ago, and is still more evident from the data collected
together in Prof. Abbe’s report. The work to be conducted in this
climatie laboratory is so important in its bearings on many questions
that come before the Department of Agriculture, and on the general
interests of the farmer, that it should give occasion for the formation
of an independent division of the Department, if it is not thought
proper to organize it under the Weather Bureau.

WEATHER CONDITIONS OF THE CROP OF 1891.
Prepared by H. H. C. DuNwooDY, Adcting Assistant Chief of the Weather Bureaun.

As editor of the Weather Crop Bulletin during the past four years,
the writer has been associated with work having the most direct bear-
ing upon agricultural interests and in line with that contemplated in
the law transferring the Weather Bureau to the Department of Agri-
culture. Experience in this work has shown that the value of the
information collected by this Bureau may be increased many fold by a
wider distribution of the information collected by this office and an
ability to utilize the same. No feature of the work of the Weather
Bureau has been 80 highly commended by those interested in agricul-
ture as the weather crop bulletins. These contain reliable statements
of the weather conditions under which the crops of the present year
were planted, cultivated, and harvested, and a summary of these bul-
letins has been prepared, covering the period from March 1 to October
1, in which the more important meteorological elements are presented in
such form as to enable those who are interested in crop production to
become thoroughly familiar with the conditions which have prevailed
over the prineipal agricultural districts during the growing season, and
this information, compared with the actual yield of the several crops,
will serve as a record of comparison which, if continued from year to
year, will enable those interested to form more reliable estimates of the
influence of weather conditions on the more importaut crops. The
conditions of rainfall and temperature are here represented in graphic
form.

Plate v exhibits the seasonal conditions of rainfall from March 1 to
September 25 throughout the United States, or during the growing
period of the present year. From this chart it will be seen that more
than the uwsual amount of rain occurred from Indian Territory and
northern Texas northward over the west slope of the Missouri Valley,
including the west half of S8outh Dakota and the greater portions of
North Dakota. This region of excessive rain extends to the Pacific
coast, over Oregon and the greater portion of Washington. Within
the limit of the shaded portion of the chart light lines indicating areas
over which the rainfall ranged from 2 to 6 inches in excess of the usual
amount, and the time of the occurrence of this rainfall, will be found in
the weekly record of the stations, as given in the tabular statement.
Small areas of excessive rainfall occurred over the eastern portion of
the United States, as shown on the charts, while throughout the central
valleys, including the greater portion of the cotton, corn, and wheat
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regions, the rainfall was less than usual. While the deficiency was
slight und ranged only from 2 to 6 inches below the average of previous .
years in the corn and wheat States of the central valleys and in the
northern portion of the cotton region, there was a marked deficiency in
the lower Mississippi Valley along the Gulf coast, where the rainfall
was 8 to 20 inches less than usual, the region of greatest drought
including the sugar and rice regions of Louisiana. On the Pacific coast
the rainfall was generally in excess in Oregon and Waghington, while
over the greater portion of California it was from 1 to 2 inches less than
asual.

Plate vi exhibits the thermal conditions of the season as cqmpared
with the average of previous years, the shaded portions showing that
in New England, over the lake region, and along the Pacific const it
was slightly warmer than usual, while throughout all principal agricul-
tural districts the average daily temperature for the entire period was
from 1 to 3 below the average.

Plates vir and viut show the conditions of temperature and rainfall by
weeks, for selected stations, viz, Kansas City, Shreveport, Springfeld,
Albany, Augusta, and Huron. These diagrams will serve as types to
indicate the general weather conditions from week to week for the locali-
ties represented, and similar diagrams may be construeted for each of
the stations named in the table. TFor example, the diagram for Spring-
field, T1L, the heavy horizontal line marked “0” is taken as the normal
(or average) for both temperature and rainfall, and figures to the lett
indicate degrees when referring to temperature and tenths of inches
when referring to rainfall. The full black line refers to temperature
and the dotted line to rainfall, The full black line being below the zero
line during the month of March and the first two weeks in April, indi-
cates that this period was colder than usual for that locality, while dur-
ing the sawe period the rainfall was in excess during the last week in
March and the second week in April. From this date unti) the second
week of July the rainfall was less than usual in central Illinois while
the temperature varied but slightly from the normal, After this fol-
lowed the excessive rain of July and August

, which proved so bene-
ficial to the corn crop in the central Mississippi i’:\.lley. The weather had
been cool up to that period, and the corn crop was retarded, but the

excess in temperature which occurred in September, as is shown on the
curves for Springfield and Kansas City, was the condition most tavor-
able to the then retarded corn erop, as it hasiened the ripening of the
crop and saved it from frosts which occurred late in September. The
tabular statements contain the departures from the normal for both
temperature and rainfall for each weck for the season of 1891, The
first column in each table contains the conditions as compared with the
normal from January 1 to the first week in March, the date of the issue
Of the first weekly bulletin; the remaining columns give the departures
for each successive week, Table I refers to temperature and Table II
to precipitation, i

. The tables thms present the seasonal conditions for each locality named
In the table, and diagrams similar to those given in Plates vir and VI
may be rewiily constructed, whieh will present the data in more graphic

orm and facilitate comparisons. "

In the study of the weather conditions for the year, the conditions
Which existed before the opening of the growing season and during the
Winter months should not be neglected. During the late winter and
8pring mouths the temperature was abnormally high over the principal
agricultural districts east of the Rocky Mountains, especially in the
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Northwest, and the ground was well filled with moisture at the opening
of the growing season,

With a view of securing a more detailed statement which would show
the march of the season in the several States, I have secured from the
directors of the several State weather services a general statement of
the weather crop conditions in their respective States from the opening
of the growing season until the end of September, 1891. As these state-
ments contain much valuable information, which may be utilized by
farmers interested in the study of the weather and the effects of the
same apon crops, they are herewith submitted. These reports from the
cotton region States, having been prepared before the close of the grow-
ing season in that section, necessarily do not give the condition of
the cotton crop at maturity, but the estimates as given will doubtless
closely approximate the actual state of the crop.

TABLE L.—Temperature departures for the season of 1891 from the normal of many years.

From

For t} k —
T or the weeks onding.
Stations. M:x,-.ﬂ March Aprit May

incly——— - - . e e
sive.| 13. [ 20.{ 2T.| 8. 10. [ 17.( 24 [ 1. ( & 15.‘22.{20.

tf)art, B . cerenannnn + 86 |+ 60 [—20 +18 |4+ 10 (4 B |425 {4+ 1|~ 6 [+ 8 |410 [~ T |4 6
Portland, Me ... S| 4104 (4 43 110 (412 {4 6 [ 014382 (463 [-14 [-256 |21 (—88 | 37
ton, Mass ..... 15236 |+ 40 |17 (11 1 2026 |+38 |[+T8 |+ 6 [-+14 |10 411 | —18
Middle Atlantic States
Alpany, N.Y ..... cou 25 14 31 1—25 439 |4 16 |—47 14-37 |-4+-67 [+11 |38 {428 |~30 | 28
Now Yyork City, N. Y.... (4217 [+ 43 {— 6 ‘+21 O (3D | 449 (4-80 | +37 |-.22 |+34 |— 4 | 15
Philadelphia, Pa.........|+184 14 24 |~20 410 |~ 15 -4 [ 456 82 (482 .32 {499 — 1 [ a8
Washington Clty, D.C...|+238 |+ B 1—20 4 1 (-~ 26 |80 1440 1482 (427 20 14 2 | 2 {_53
Lynchburg,Va .......... 4+ 48 |— 18 |--B1 |—10 |~ 30 |--69 |-4-68 |4-76 (425 [-20 [-10 |13 | 49
n{rmw, B wcenrniaanns +167 |4 20 |80 |18 |— 23 |- 50 |4-63 |4+ 54 |+18]-24 |10 |~ 5|95
Sonth Atlantic States:
Charlotte, N.C........... + 75 |~ 20 |—33 |15 |— 2L [—T1 458 460 |41 |16 |-~20 |- 14 | 31
Wilmington, N.C........ 4117 |4 21 |23 (4 81— 12 |58 {455 (434 O (25 (—17 {—26 | 11
Charleston, 8.C.......... + 12|82 |4 2~ 15 |43 438 | +30 |- 4 |10 |—28.|—22 | o0
Angusts, Ga........ — 20 {87 (—12 [— 23 |62 (455 (442 [-+10 1 —18 {—42 [-24 | .28
Savammah, Ga....... 0|—39 |— 4 |— 26 |59 |4-31 |414 |— 5 |- <12 {~25 |82 |27

Jacksonviﬂe, Fia
Gulf States:

Atlanta, G8...c.ooooo.... — 40 130 | — 4 | 33 |57 | 446 | 442 |4+28 |- 7 |-21 |13 |~ 7
Mobile, Ala......... — 26 |~80 14 |— 8|08 [4-12 |[4+14 |~ 1 [~ 21 [-96 |— 8 |~ 3
Montgomery, Ala. ~ 41 |20 |4+18 |~ 18 [--062 |4+39 |-+34 |- O [—12 [--20 |13 | —12
Vicksburg, Miss .. — 61 |45 |4 2 |— 30 149 (427 (423 [+ 8 [~ 17 |48 |-~ B ! - @
New Orleans, L.a 45 |41 |— 4~ 9|-B7|+12 |t 6 8] 18|28 |- T[4 9
Shreveport, La. . — 07 (87 |27 {— 17 (—B6 (418 [~ 8 (4 3 [—25 |52 |~16 | —92
Fort Smith, Ark — B4 {81 1=1D |-~ 31 |30 {424 |+B0 {410 |22 |40 |4 5 | —u2
Little Rock, Ark - BO |—44 |--12 |~ 23 |—26 |4+-28 438 |4 8 -0 |--33 {4+ 1|23
Palestine, Tex ... —104 |52 |—42 |— 12 |24 |+23 |— 4 |4+ 0 |- 8 1-50 |4 7! 18
Galveston, Tex.. .. .. — 52140 [~22 |~ 11 )28}~ 1 |- 4]+ 0)—6|-B0] 0)-20
8an Antonio, Tex........ — T8 |--67 |19 |— 12 [~13 [4+12 |82 }—11 |—14 |47 [— 6 | —32
Ohlo Valley and Tennessce:

emphis, Tenn.......... — 66 |31 | — 6 [— 17 [—26 {443 |4-51 {411 31 {26 [415 (18
Nashville, Tenn ......... — 24 |11 0 | 41148 | 445 | 452 |12 | —41 | -39 }— 2 | —18
“hattanoogn, Tenn....... — 28 (17 0 t— 80 [—08 (462 (+52 (+26 {— 8 (— B (14 {1
Knoxville, Tenn — 15 |17 |4 4 | 28 [—63 |458 |+64 |417 [--26 ] 28 |13 |~ &
Louiavile, Ky...... o 18 124 |— @] A1 | —45 (160 |+71 |422 )-89 112 |4- B {38
Indlanapolis, Ind ........ — 18 |—24 |— T |~ 13 {—44 456 483 |+16 | —41 | — 3 0 | —59
Cineinnatt, Oblo ......... — 20 |—33 |~ 9 {— 19|53 | 453 |+76 |4+15 | 52 |21 |10 | 64
Columbus, Ohlo — T3 i+ 2 |4+ 4 {-bT7 1+46 467 |+12 48 |- 8 [-17 |65
Pittaburg, Pa 4+ 281614 5|4 4|64 [44) 483 |+ 0|60 | 1 |13 | -48

Lake Reglon:

Oswego, N ¥ ..oooenoi [ 3113 |4 42 |34 319 |4 27 |40 434 |40 1414 |—37 412 |~13 | —B1
Buffalo, N.Y.... 4262 |4 48 |—18 '426 [+ 43 [—27 441 (442 —48 {4 ¢ |11 [ —22
Cloveland, Ohio + 28110 14 B |+ 18 |—36 |+43 464 |+57 |—30 | 7 |14 | —45
Detroit, Mich . 0 |—87 (— 4 |4 11 (46 427 |+56 |+34 |32 |$16 |15 | —~38
Alpena, Mich....... + 58 |25 1482 |4+ 40 |—20 |+22 (+56 |+70 |21 1482 |12 | 22
Grand Haven, Mich + + 7|44 |419 |4+45 |44 |47 |4+ 5 |18 | —25
Milwaukee, Wis .. .. - + 16 |—46 | +16 {440 |4-56 |13 428 |-—12 | 52
Clilcago, 1N........ + T ]-67 |4$20 442 1447 |--35 | 428 [-25 | ~70
Dulnth, Mion + 8116 |+14 | 423 | 444 |+ 8[430 120 | - 7

Upper Missiasippi Valley :
l’p;t.l'mﬂ,Mhm ...... 'Y....+176 — 63 [--55 (416
Crosse, Wis .......... 4260 |— 46 |—33 |~ 1

[
©

]
g
F
°
+
g
+
£

—16 441 146 |34
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TADLE L.—Temperature departuves for the season of 1891 from the normal of many years—

Continued.
From Yor the weeks ending—
Jan. 1 £
£t
Stations. tn( March April
Mar.6
ln("lll' fe—— [P S EE U
aive,| 13. | 20. | 27, 8. 10,117, 24, ) L.
Upper Misalssippi Valloy—
ontinned. |
Davenport, Iowa......... 4256 |— 70 |—35 =17 |~ 13 [--51 (432 |4-83 H—A’I
Des Molnes, lowa. . 4802 |— 67 120 |16 [— 39 [0 |-F26 14656 4-43
Springfiold, 111.. T8 |- 60 -8 (=82 fe 10 |—4R 40T 468 1427
Cairo, Il...... 4107 | — 47 110 |~ 8 j— 2 ~-32 1441 |461 ‘+10
8. Lowis, Mo ............ 1208 | — 63 |~ 7 |24 |-~ 26 |87 1437 402 427
Missouri Vufley: ;
Springfleld, Mo .......... 4103 |- 76 - 3h |38 |4-25 |+47 417
ansss City, Mo.. co|A-114 L — 4b |—26 14256 |46 (438
Concordin, Kans .. {4208 (82 116 -4 |- 67 |— 8 448 |03 |452
QOmaha, Nebr...... R — 7 |12 — 48 |—28 14-24 |-+-5D 5B
Valentino, Nebr .. 134 o 72 |33 |4 B [}-48 5608
Huaron, 8. Dak ........... — 98 =35 |+ 9 |+59 [+52
Extreme Northwest: !
Moorhead, Minn ......... . 4 15 432 |-4-28 |-+8R 470
Bismarck, N. Dak........ R - am 12 |28 |18 [T (402
Yort Buterd, N. Dak .....[- £260 (107 [416 1410 |— 1 |40 (34 [-+560 430
Rocky Mountain Slope:
ort Assinaboine Mont. 14122 [ 104 1413 |- 6 3R 445 [-4+23 1445 4 1
Cheyenne, Wyo ......... 116 |- 98 |4 6 |--42 |== 77 |~ 1 |+ 1 |-+-24 |4-40
North Platte, Nebr ...... - —~116 |4 8 [—46 [— 70 [--20 |14 1441 [+57
Denver, Colo.-.veeenenn.. + 6 |04 1--108 |23 |4 7 |410 |65
Dodge City, Kans........ 1 |79 {-— T4 |—13 [-+20 [4-36 |-+39
Pacific Connt:
Olympia, Wash..... 21 (~10 |~ 76 |+ 3 [+23 111 |— 8
Portland, Ovegon.. 120 [ 87 L 4 |14 {16 |11
]umeburﬁ,()mgon. 418 |12 | 82 =15 | 1 4 B [+13
Red Bluft,Cal..... 420 |10 |- 12 [~ 48 147 |+ 1 414
Sacramento, Cal .. +10 0 |-~ 11 [—~17 }=380 |- 4 1421
San Francisco, Cal 416 |— 8 |-~ 6 [—3b |- 28 |- 98 |13
TLos Angeles, Cal . T =1 42— 2 ue e a2
San Diego, Cal ... 4 =B |= 4 |—6]-23 02
TFor the wooks ending.--
Stations. June July
[ 12,1 10, { 26, a. 10. 17, b2 31,
New England States:
Raatport, Me.........coienniines 11| 474247 2820 4 1] 81 -2
Portland, Me ... 24 410 )RR ] a8 32 ) 4 25 —-98
ton, Masa..... 14 | 435 L 41T | 30 - B | 4T | 12— B~
Middle Atlantio State
Albany, N.Y..... 43 44220 411 —26 01| 4 4| 11| —43
New York City, +10 2| 418 -+22 W .-88{ -~ 03]~ 4 27
Philadolphin, P'a . 41423 1t | 418 a0 | 4| — 8] -1} -8B
Washington City 4 6 85 | +21 | 17 GR| 62| —4p | 422 20
Tynchburg, VA. ..o ans A0 | AT | 436 1 412 o8 76| 38| — 7 —28
orfolk, Va...... — 8|25 4881 430 10| 37| —dé | ¥ —37
South Atlantic Ntates
Charlotto, N.C ....cooriiiiiiai et +10 | -82 4 416} 413 [ - 8 62|06 | --18] --27
Wilmdngton, N.C oo 47 o8 | 418 420 4 8 281 42| 22 -1
Charleaton, 8. C .. 40 B 48| 417 1] 12 ] 0 20y 4
Augnsta, GR . o.oevirnenannieaaeas +4 nlyro| 41|+ 8|—28i-a7l--281 -2
Savannah, Ga ...l - 4|4 1401028 80| 27 ] 1
Jacksonville, Fliv.coooaeaii i, +25 bl d|42|F16}-~0) 2618 +9
Gulf States:
Atlanta, Ga..oooovviiiiiiiiinin 44871 1R | 418 418 | 414 | —28 [ —dd4 ~18 | 24
MO0, AR -eeeneennnsnsnnaninananns 3 4. 0|42 | 0] - 23] 25t 0} 3B
M(muﬁ)mﬂ S T PN 427 7|+ 8| 4181 4 8| —u2 | 26| 12} —~ 7
Viekshurg, Miss ...t R R R B R R I R e L e 8
Now Orlouns, L . ....coviieiiaeiaiinen O B -7 41|20 8T B 0 — @
Shreveport, | S 4 6 R 04127 6] 82| + 2
Fort Smith, Ark ... 424 | - 31 41T 6 12 AT | 40 | 19| —44
Tattle Roek, Ark......coieniveniiian N+ Bl 71410 41| 4141|190} —d43
Paloatine, Tox....coiviieeiraaririaannes 419 — 4] 17 [ 1810 ] 49| ~17 | 13 +13
Galveston, ToX. ....oovmerecrceeianrane]aeens — 8 [ | 8 H A IS T RS § W ey |
SBan Antonto, ToX ..ooovinnianiiiiiias F ) ~B| 4+ D] A48T 1|0 4D +2
Ohto Valley and 'Tennessee:
Memphis, Temm .oevveeeriiiniiiiiii. 41 8!~ 2)418] 410) 481 85} .13 B8
Nashville, Tenn. .. ! G| 416 410 4 3 611 -96 ) 24| --97
Chattanooga, ‘Teun 6416410 4 8| 86 ~28(- 101 -2
Knoxville, Tenn. .. 10| 428 415 | — B | - 42 I ~U| 8] —20
Loutaville, Ky..ooeiiiaraaieaiiansennins 18| 404 | 421 | —2]| —~65[ 251181 24
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TABLY I.-—Temperature departures for the seasom of 1891 from the normal of many years—

Continued.
For the weeks ending—
Stations. June July
6. { 12. | 18. | 26. 8  10. [ 17, | 24. | 81
Ohio Valley and Tennessee—Continued.
Indianapolis, Ind +17| —13} 438 | 426 | — 21 63| —82| — 8| 38
Cineinnati, Ohio . +30 —43
Columbus, Obie -+ —38
Pim;bnrg, | —4d
Lake Region:
Onwego, N.Y . oiiiiiiiiraniininaad —AT
Boffalo, N Y c.oeiiiinininaiiana.. —40
Cleveland, Obio —87
Detroit, Mich. .. .o oo —dd
Alpena, Mich. ._........0lmi. —47
Grand Hav ren, Mich —44
Milwaukee, Wis ......... 48
Chicago, M. .............. ... —55
- Dulﬁi il“ilm Vadlog; T —24
r Minnfusipp! oy :
ppet Paal, Minn.......ooooimviiiniiin. —24 | 18 8415 —41| 63| —27] -9 ~—42
LaCrosse, Win ... .... —44
Davenport, lowa ......... —87
Dop:’ Moines, lowa —40
Sprin, --58
Cnim,‘ll -81
#t. Louis, Mo —36
Minssourt Valley
ngfl —28
san { ]
Concordia, —30
Omaba‘ ~31
Valentine, Nebr -—23
Haron, 8. Dak —48
Extreme Northwenst:
Moorhesd, Minn............oo.l o8
Bismarck, N,Dak ................ —51
Fort Bnt’ord N.Dak ~ 55
Roc}('y Mountain Slope:
ort Assinaboline, Mont ................ -561 38} -28) -39 — 2| 411} 81| 24| — 9
(/ll enne, Wyo .......... o] ~24 | 4+ 2 34| -—-14)--26]| ~31| 46| —0; 23
h Plntte, Nebr B | 20 421 - 3| —18| 54| 42 17| 19
I)envar, Colo ..oveeeae.... |36+ 7 ~871 —8] 1 —~89 { —41] ~ 0] —28
ge Lity, Kans .. o.oooviriniinaiilona. +14 | 38| 47 { 4+ 1| —12 | —47 | —83 ; 281 38
Puolﬂc
Olymp(u Wash..... — 8125|1120 418) —20) ~183 [ 421} 4 3
Portland, Oregon . ~22 | - 40| .20 | —28] 425 | 24| 428| «25} -~ 6
Roseburg, Oregon 24 B8 - 81 —27| 481 -4+ 0| +87| 4+ 5
Red Biuff, Cal . ~47 | —24 | .82 | 86 | +-74 | DY | +12 | 40 | 432
Sam'mmsnm, (,‘al —39 | 18] .28 — 6| 406 | 13 | +13 | 447 | +13
San Francisco, Cal ~18 1 ~20 | — 6] 4+ 1| 462 ...... — 8|4 5] -1
Los Angeles, Cal . 28 10 17! — 9| +15 | — T} 121 483 438
f8an Diego, Cal ..... A2 | — T — 4| —14] — 2| ~8|-—9]| 422 +25
For the weoks ending—
Stations. August Beptember Oct
7. 4. 21, | 28, 4. 11, 18, 25, 2,
Neow England States
-tron, ) —~ 614+ 8] —1[4+83(4+6(+17]+ [+ 80| 445
Portland, Me — 6| 433+ 1|+ 90| ~3|—2]|+38 {4 66| 49
Boston, M. —20 1 487+ 9] 430 | —17| — 8| 434 |4 56| 456
lﬂddle Atlmﬁc Stn .
,9, LY. —23 | 420 | + 7| 432 | ~14 | 13 | 414 |4 72| 54
rk LH —168 | 4+45| 413 | 438 | —18 | — 9| 418 |4 81 +45
l’hﬂldelphin }’a —19 | +40 0| 483 23] 181 421 [+ 72| 456
Wtuhingt(m( uy e B 48T 4 R 410 | - 18| 25| 412 |4 651 +42
chhurg, ~18 1 4257 4 8 O ~20] 26 4+ 8|+ 66| 432
m‘lolk 3| 414 | 429 | 20|~ T 4+ T4+ 30| 489
South Atlantic Sta
Chsrlotte, N, (, 426 ] —~ 2| --40 | --28 [ 4 6|4 61| 487
. Wilmington, N 421 420} ~26] ~ 0| + 9|+ 16| 427
Charleston, 8. L +28 1 13 ~17 | ~10 | 4 614 221 418
Angusts, Ua . P 411 ] ~11 | 44 ] 80| —11 |4 28] 424
Havannah, (}n .................... 4174+ 1| —19| ~10| 4+ 4[4 18| 413
dacksouville, Fla +U1+10| -] ~8|+1]4 8] + 86
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TABLE L—Temperature departures for the season of 1851 from the normal of many years—

Continued.
For the weeka ending—
Stations. August September Oct
1. ., 21, 28. 4. 11, 18. | 26. 2.
Gulf States
Atlanta, Goeeeeriiiiiiiiiiionniann... - T 422] 438 -89 | — & |4+ 82| +38
Moblle, Ala..... — 4] 431418 — 48 Sl4 28} 433
Montgomery, Aln .. — 91 419 | 421 —-34 04 82] 430
Vicksburg, Mias .. —12{ —@a | +18 —42 | 14 |4+ 40 ] 44
Neow Orleans, La. — 1| 4 8| +16 —33 1 — 1[4 12| <428
Shreveport, La... 14 | =21 | 412 —46 [+ 9|4+ 26| 426
Fort Smith, Ark. --26 | — 3 | 436 32 | 424 |4 42| 445
Little Rock, Ark. a2 10 | 427 ~-86 | +18 [4 82| +45
Palestine, Tex ... Sl -as ) as ) 418 97 | 41428 443
Galveston, Tex ......ccoveenveecnnannns — 8|~ 8414 — + 6 6] +24
San Antonlo, Tex..ocvvavnveiinnninana.. + T 415 4+2 — 2042 14171 +38
Ohio Valley and Tenneasee:
Memphis, Tenn.....conviiiiinni... —28 | 410 | 436 —84 ( +26 (4 T1{ 458
Nashville, Tenn...... ... .......000000 ~18 | 422 | +8¢ ~ 2| 416 |+ 63] 480
Chattancoga, Tenn..........o.ooo.... —16 | 416 | +36 ~B7 | -~ B4+ 481 452
Knoxville, Tenn .....c.oovveiveannn.... - 41 417 | +19 —41 =T+ 81 468
Loujaville, Ky ..... cuep 181 4274 317 38 | 426 |4+ 73] +48
Indianapolis, Ind .......0000 000000000 —18 | +40 | +29 - 82| 468 |+107 | 472
Cinefnpat, Oho. ... .0 0000 10 | 422 | +12 A8 18| 11 4ee
Columbus, Ohlo. ........ ... ... ... - 91430 +19 W} +20 14 87T 463
Pittaburg, Pa..........oocooieiiLL --28 1 483 417 36 | +18 [+ 70| 458
Lake Reglon:
Oawego, N.Y ..oiiiiiiiiininnennan.s 281422 | 4+ 9 ~18 | +18 |+ 61| 461
Buffalo, N.Y ... ... ... — B8 4| +30 —20 | +27 |+ N1 | 4584
Cleveland, Ohlo .................. . ..., 11| 446 | 431 —20 1 48 14 71 4061
Detroit, Mich ... .. 110111000 0| 440 | 436 —98| 45 | 98| te3
Alpena, Mich............ ... ...l — 8| 4482|482 271 +48 14108 | 4.78
Grand Haven, Mich.......... 00000000 — 4| 431 ] Ja9 30 | +44 |+ 98] 468
Milwaukoe, Wia _.. heviiene 0} 446 | 4+ 34 | 478 |4121 ] 459
Chieago, N ... ~11| 422 | +18 ~ 34| +068 4+110| 470
Duoloth Minm ... ... —~17 1 413 416 426 | 483 (4105 | 458
Upper Minsissippi Valley:
St Paul, Mion . ooolieiiiiiaiiaiiininans 411 416 | +24 — 4| 461 {4125 454
LaCrosse, Wia ......................... 4+ 8| 420 | +29 - 9| 474 |4-184 a0
Davenport, Towa......... ... 10 { 418 | 435 -7 { +64 (4100 ] 474
Den Moines, Jowa........coveevnnna.. ~— 8] 411 | 42 ~21 | 467 {4102 | 453
Springﬂeld, 4 P —~24 | +22| 438 —30 | +61 (4108, 463
Calro, 111.. | =20 420 424 —20 1 + 9| 400
st Londs, Mo .....ooueee L. 191 4271 42 26 62+ 90 ] 4ue
Missouri Valley:
Springtield, Mo —28 | 416 | 429 —17] 444 |+ 18] +02
aunas City, M ~-10 | 440 | 430 —10| 468 + 871 468
Coneordia, Kana + 1| 487 | 440 <14 | 481 4 TR | 433
Omaha, Nebr... + 6 483 { +38 — Y| +78 4 63 +43
Valentine, Nebr +20| 4 8] +20 + 71 +78 + 50| +16
Huron, 8. Dak — — 2| 4425 +181 478 4+ 07 448
Extremoe Northwes , )
Moorhead, Minn 46 - 11 +19 - 81 458 4116 | 497
Bismarek, N. Dak ... 4-10 351 + 4 AR 40 484 4 9
Fort Buford, N, Dak..... + 3] 60— 427 485 4 40| 85
Racky Mountain Slopu: |
Fort Assinaboine, Mont............ weo =81 40| — +38 { 435 4 26| 88
Cheyenne, Wyo ........ e 18 19 4 +18 [ 48 + 2| --18
North Platte, Nebr.............ol + 4|48+ — 8 4562 4 48] 428
Denver, Colo.....oooivviiiiiiiiiianaas — 6| 16 415450 4+ 8] + 9
Dodge Clty, Kans .o..onevenemonieniinns ~11 48| +20 —~22| 446 4 88| 418
Pacitic Coant: |
Olympia, Wash ......oooiiiii.. .. -2 ) + 7 17 4+ 7144 - 5} 28
Portland, Oregon ........o.oivuniiaaa... —28 | 420 | +38 4131 ~ 8 '~ 16| .28
Roseburg, Ovegun ... ..ol -2 4+ 7|42 427l 418 4 1) 18
Red Blust, Cal.. ... e -2 1]+ +16 | 82— 4] —l4
Saoramento, Cal................. ... A0 412 | 412 415 -85 e 9 + 3
San Francisco, Cal . i — 4~ T +HU ~14 | 4 3 4+ 1T{.....
Low Angeles, Cal.......c..oooaevallL.. 14 | 414 | 428 o408 13 L4 +18
Ban Diego, Cal ....ooooioiiiilL s — 1| 11| 485 461 | — 4 -
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TaBLE 11.—DPrecipitation departures for the season of 1891 from the normal of many years.

From For the wecks ending—
Jan.1 to
Stations. Mar. 6, March April
inclu- I
sive. 13, 20. 27. 3. 10. 17, 24.
New England Staics:
Eastport, Me....coveaenaanoo. 4+ 190 4 J12 ] — .60 ] — .98 B2 — 75 .21 - .41
' Portland, Me .. 4475 +2.85 | — .67 | 4 .43 A — 70| - .02 — .21
Boston, Mass ... .....-.....| 4 .70 | 4 08| — .97 4+ .61 | — .04 | — 91| — .10 — 72
Middle Atlantic States:

Ibany, N. Y ........ooonoen. 46,050 4 .88 | — .60 | 4+ .12 | 4 .53 | — (62| 4 .22{ — ,31
New York City, N. Y 42.55 | 1,44 80 4+ .09+ 36| — 82| — 18| — .25
Philadelphia, Pa ... ... ... FLOT | 1,08 | - 11| .40 | 4 .80 | — 69 | 4 .01 | — .51
‘Washington City, D.C....... 4302 41,24 | — 51 42581 +1.09 | — .74 1.07 | —,13
Lynchburg, Va . ... 4021 41,430 — 31 | .91 | +L13 ] — .72 L10| — .15
N‘Y)ﬂolk, [ S + 044 17— .68 | +2.85| 4 .41 | — .68 | 4 .08 — .81

Bouth Atlantic States:
Charlotte, N.C............... +1.681 44,22 | — .02 | +1.65| 4 .30 | 4 .06 | — .41 | — ,09
Wilmington, N. —~L17 | 41,15 | — .08 | + .87 | + .52 80 | — .48 | — .40
Charleston, 8 g 4920 — 03] + .87 | 4167 | 4 12| -~ .88 00| — 89
Auguste, Ga............ ... — B9 4824 | — 40| 4 .22 4 .08 | — .95 | — .BD | - .82
Savapouah, Ga................ —3.95 | 4 .92 4140 | — .03 | 4 .05 — 98| — .06 + 04
Jacksonville, ¥la ...... ... —5.80 | 4 .28 |+ .01 |+ .67) .80 — .70 —.70] — 10
Gulf States:
Atlanta, Ga.veennnolillLlL +44.35 | +3.74 | —1.00 { 4+ .07 | 41,15 | — ,R8 | — .51} — .56
Mobile, Ala.... + 46 $1.08 ] — .76 4 06| — .94 — 82| -1 2| — .63
Montgomery, Ala............ + .45 | 44.50 | 1,30 | +1.03 | 4 .41 ]| --1,00 [ —1.85 | — .41
Vlcksﬁmrg, ARl 43.61 | 4660 | —1.47 | —1.16| — .60 | — .88 | —1.28 | + .62
Now Orleans, Lo .. ........... + 61— .60 — .44 ] — .20 | —~1.26 | —1.38 | —1.26 | —1,08
Shreveport, l],a ....... P L7802 -1,08 | - 09 | — .72 ] 1,80 | — .8 <+ .46
Fort Smith, Ark ... ... LSBT 4 47| — 02| — 15| + 97| — .83 | — .28 | + .78
Little Rock, Ark.. —ou| e8| —103 | 4+ IR] —.02| — .05 | 4122 | 0
Palestine, Tex .. 4421 e 22| — B4 4 .22 = 50| 4 .04 | 42,20 | 43,55
Galveston, Tex .............. +3.70 19| 4 48| - (02 | — (OB |~ .83 — .58 4 .78
San Antonio, Tex.._......... 48,05 — 42| .~ 08+ .06) - .72 — .08 4 .01 | 42,85
Ohio Valley and T'ennesses:
Memphis, Tenn.......... .. o 04| 4200 | —12h |~ 18] 4 30| — 881 .23 | ~— .08
Nashville,Tenn ... ... ... 4080 48,92 ~ 06| 4 .44 4 .08 O — 03 4 .04
Chattanooga, Teun . ... .. +4.52 | 4252 ] ~1.89 | 4 34| A 40} — 20| — .82 4 .15
Knoxville, Tena ... ... .. .. 4-4.52 | 4186 | —1.05 ¢ 4 41| — 13} 1061 1,151 4 .4
Loulsville, Ky ............... + 40| 4T — 10} +L28 | 4 04— 41} B — .02
Indianapolis, Ind ............ 9 — 17— .18 | 4147 | 4128 | 4 .26 — .60 | — .54
Cincinnati, Ohio ............. — 86 — 02 — .15 +LIT [+ .64 | — 18— BT} — .41
Colnmbus, Ohio.............. 133 10| 4 48 4 2T [ 40— 02— 2 4 .19
Pitteburg, Pa - oeeeenn.... .. 42,83 | 4 .69 | — .08 | — .28 | 4+ .14 | — (80| — 15| — .48
Lake Region:
Onwego, N.Y ... .. — 18| 41368 | 4 .19 | + 43 — IR |~ .28 + .77 — .48
Boffalo, N.Y... ... ... ... SO 4032 12— 34— 08| — .07 00— 04
Cleveland. Ohio . ............. LB ] b 23 ae 08| — .48 | 4 68| -~ 16 — .20 — .87
Detroit, Mich ... ._..._......_ R N Y A9 | - 4T 4 .64 | — 0P| +1.45 ) — .25
Alpena,Mich...... ......... + .67 4 .18 20 [~ 33| 4 .04 ) 30| o 0B — 14
Grand Haven, Mich. ... ... 20 — 02 — 87— 4] 4 B0 ) — 0T+ L1 (103
Milwaukee, Wia............. 08 e 10 - 87 | 4 2 | T~ —- 3
Shieago, I ... oLl — AT — 22| - 48| — .09 0 4 05 20 — .13
Duluth, Minn. ... ... .. 4 19 [ 4 02 — (11 4 31| 4 .82 -~ 12— L D0 + .05
Upper Mississippt Valley:
8t. Paul, Minn ._............ 4 24 4 .02 — .28 — .26 - 03| 4 OB | - .48 | — .04
Toa Crosse, Wis ....._..._._.. 4144 4 B8 |~ .86 | — 161 4 091 4 2| — 06| 4 .49
Davenport, Towan............. RSN | N TS § [ A 08 F e B4 8T | 4 1T A+ WRT
Des Moines, lowa. ... ....... LB B0 4+ 10| B8 e 8L 24— 03| 4 16
Springfield, 11 ... ... P A £ X0 ICETIN 1. 7 Ty Y I 3 | 0T LT 6 2
Cairo, 1. ..... v T 4106 — A0 | 4 24 4 28| B2 — .40 | — .61
8t. Louis, Mo ~L 281 .20 .00 .00 .42 6 4+ 16| — .10
Misnonri Valley :
springfield, Mo ... - .90 e 80 21 4 .84 4 .48
K'x’nma«(:it , Mo, 4L R 120 ST (I I S 1} I S |
Concordin, Kans ............. + .0 A e L0 4 LB 00
Omaha, Nebro................ +1.76 — .42 L6081 41,24 ] 4 .10
Valentine, Nebr.............. +2.27 + .Th W7 4 .08 41,57
Haron, 8. Dak .......... ... t- .80 4+ .70 | 4+ .26 | 4+ .54 | + .08
Extreme Northwest:
Moorhead, Minn.........._.. et 18 57 | o7 | 28] — .18
Bismarck, N.Dak............ —- 62 4 .0 20 5 T T [ R S | i S S 7 + .14
¥ort Buford, N. Dak..... ... .. LB 0 02— T 18| 4 L9808 - 15
Rocky Mountain Slope:

ort Assinaboine, Mont. ... 1L.Oh ] — .18 A 10— 07| - 07T — .13 - 11
Cheyenne, Wyo.............. 448 4 10| 20 4 884 85— 27 - 0T 4 .87
North Platte, Nebr_.......... - 25| A 20| - 4 4 48 101 A8 410 41,28
Denver, Colo. ...l 4 B Ol — 08| BT 22— 42 - 02| 4 .04
Dodgo, City, Kuns ........... 4 10 4 .00 — 21 ) 42,42 — e W22 40T 40Tk
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TaBLE II.—Precipitation departures for the season of 1891 from the normal of many
years—Continued.

From For the woeks en ling—
Jan.1to
Stations. Mar. 6, March April
inclu- —
sive, 13. 20, 27. 3 10. 17. «u.
Pacific Coast:
Olympla, Wash ... =608t~ 99| — IV ) 4 W |~ .TD | 4 BT| -~ .02 1.7
Portland, Oregon .. =807 | o B8R =TI | — 2 [ T A4 81 e 60 07
Rosubnrg,()rngon B 4 27— 40 4 4R OV -1 — 4T L2
Red Blutt, Cal. .. A BB e 0T | - 0T | e (1D e BT | o 6T ) 4 82| — .45
Sacramento, Cal .. H T — 0~ BT | e B0 [ = TO | b A2 4 2T LG
San Franciseo, Cal S OT e 00— 6 R B 400 | 27— T
Los Angeles, Cal . LB A o0 | | 3
San Diego, Cal.... [0 HLUT | 8d | — 00 — 20 — 26— 03l 4 .28 .07
For the woeks onding—
Stationa. —
1. 8.
New England States:
Easthort, Mo................ - .82 ;Iy?
]’Orbfnml, Me.... T ‘78
Sonton, Mass......... . 0 — . 68
Middle Atlm}‘}dc Statos: «“ 5
an Yo — . . - . - 3 .
%‘Ieiw lxkrk(gm{,N.Y T2 B0 40|65 - a8 f 2| — Z;
*hiladelphia, ' S = T8 27 e 205 L SEL L - . —_
unmuétm. '(Jny, DG e 0| e 28 | e V16— T [1. 36 .22 14 ﬁ +1-(3
Lynchburg, va S TR T LT e A0 LR )
8o tI;I’orfnlk, Vo o JOL | B2 LB T8 (07 | e | — 72 |- e |
ath Atlantic Statos:
(Jhnrlom,nt(l;t " w202 - OB 4866 [ (RO [+1.08 [ 77 |+1.19 |1 31; ~»--1.%
flmingtom, N G000 — T — .41 - LRG0l 71108 f:f: LOR | 102
Charleston, 8. ¢..02 7700000 - B0 B4 1k 10 188 - B 38 R B
Allgnst,n, Ga .. TR - 02| 150 LT +l.:l.'l .Hﬁ +-2. 8! t]‘()[ —.1.65
Avannah, Ga . — 2 - 40 41 b2 {4 .21 - 1.:1., N - R DR
o lfJgﬂknnnvi]le, Fla............ + .02 L2 |~ 04— (03 e . .
olf Staten ; -
Atlant, Ga R8T 00 00 [0 00 L0280
ohile, Ala. .. - .00 . == B3 e SRR sk N - —_
Mont "(‘)llll!]'y Aln 107 — .94 ] - .34 |4 18 |4 ,:H - *:1 +;::f +1.f£ - .‘g
iekubrirg, Mins 0000000 1A | 022 OB |~ B8 2 [ };7‘ ‘*‘1"“ +1.70 | — 95
oW Orloans, La............ 12 | =118 | .87 |11 180 |- ATt 1T — 00
Shreveport, T ... ooono... 1200 - .00 | - .90 |- 42 T . 28 | + .08
Fort Smith, Ark.. 000000000 19|+ b | - 8, . . '
Little Roek, Ark ... 00000 L1+ 240 022
Palentine, Tox. .00 ~12 . 6b 1.46 |- 1.
(h\lv(m,.m‘ TOX e LA . il .
San Antonfo, Tex .. . LT AT -0 —
Ohio Valley and Tennecases:
Memphis, Penn ... ... ... 117 — .64 | o B4 1
unhvil]u, Tenn........ 1.0H . 6Bh JIR - R
Chattunoogn, Tenn. . . 67 07 - 04 -
noxville, Tenn ... .. .79 it . .
onjuville, Ky ... 7 A | - R
ndianapolia Ind. .. -3 JED L LBD
Cineinnati, Ohio . .. .64 2T
Columbuw, Ohto. .. N 06| ~1.12
ttsbarg, Pa .00 A - B2 - T8
Lake Region: |
Oswego, N.Y ............... B0 L L .
Buftulo, Ny 70 64 e
Claveland, Ohio a8 . + .
Jetroft, Miel .. .61 L2 e
Alpena, Mich ... .57 Bl =
Yrand Hnven, Micl. . .04 o4 +
Milwaukee, Wis. . .. L0 70 +
Chiengo, 11 ... N Hid b
Duluth, Mign .00 00000 + .02 o 41
Upper Miwsiwaippd Vallisy o
St Paul, Minn . ............. Nl 8- OR -
L Cromme, Wia. o220 0 000 RN A
Mvenport, lown............ LR .70 .42 +l'
Yes Molnes, Town........... JT0 e 00| B
Springficld, 111 ... - 060 00—
Catro, 1,0 I i
Bt. Louis, Mo ... 2100000 — Bl 4 2T 4 .02
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res for the season of 1891 from the mormal of many
years—Continued.

For the weoks ending—
Stations. May June
1. 8. 15. 22. 20. 5. 12, 19. 28.
Missouri Valley:
Springfield, Mo ... . - .36 |— .
ansas (City, Mo. . W 3 e 46 142,
Concordia, Kana .. o 5 — 8L [0
Omaha, Nebr...... . . e B4 1,
Valentine, Nebr. .. L3h R 2T - .01 (4
Huron, 8. Dak .............. - 8T — 7T |— .61 L6214
Extreme Northwest:
Moorbead, Minn ............ e 4D - B2 - 44 |4 .03 |- .56 | .
Bismarck, N. Dak. .. e OG- B3|~ LUB |4 .60 {-- 0D |1
Fort Buford, N. Dak 1T 18 ) - A8 ] BT - 4T | )
Rocky Mountain Slope:
ort Assinaboine, Mont ....| 4 .51 [ +1.81 I3 — 05 [ 08 4,
Cheyenne, Wyo......... — 41| — 49 | 4120 1+ 1,02 |4+1.00 |-
North Platte, Nebr. . AL - (62| — 62 T4 LT0 |4
Denver, Colo........ e BT — 6T |~ L1 4178 | 63 -
Dodge City, Kans........... O T4 — LTT 36 26 [
Pacitic Coant:
Olympis, Wash ............. 4 .67 4125~ B0 |- .40 | 48 |4 .
Portland, Oregon ..... + .27 ] $3.03 | - .56D oh L7 =
Roseburg, Oregon....... —— 40 | 4178 ~ .40 P O S | O S
Red Bluff, Cal........... — 4B+ 00 — .20 1 21 |4 06 0d-
Sacramento, Cal......... — BE L T — 18— 1 08 (.
San Francisco, Cal ... oL 868 4 .38 ) — - + .01
Lon Angeles, Cal.... — 20| - 12— © 07 e
San Diego, Cal .............. — 17 - 1 — — .07 -
£for the weoks ending.--
Stations. July Augnst
3. 10. 17. 4. 31. 7. u. 21. 28.
New England States:
Eastport, M — 51 A+ 66| — .92 4B [— .50
— 50| 40| 4 .50 00| .08
— T+ .58 - T2 |+ .09 |+ .54
— .86 — 16| — .12 [+1.87 {4 .87
KA A4 05 - P4 {4 L0614 LT
Philadelphia, Pa..... . S, 06 ¢ 02| - 00 [ OV (4 .83
Washington City, D. C +1.44 | 4+ .60 | 4 .89 | .64 |4 (OB
%ynchburg, Va..... . - 08+ B8 - L84 4099 )
orfolk, Vs ... L0} - ~ .92 | 4 .78 | +1.41 |4 .94 [+ .48
South Atlantic States:
Charlotte, N.C ._....._...... ~ 47 =.21) — Bl | 12 |- .07
‘Wilmington, N, C. A0 118 ] - 52 .25 |+ .60
Charlestoun, 8. C. . LOB | —1.82 | —-1.43 (43,35 |4 .66
Augusta, Ga. .. o= .08 — 8B -7 [ .35 [43.06
Savannah, Ga. . 1,24 | 4 43| -~ . TT |4+2.88 [42.567
Jacksonville, Fla............ —1156] — .60 | 4 .B4 {— .62 | -1.2¢4
Gulf States:
Atlanta, Ga.......... [ —1.04 83| 4 .04 (- .05 {41.45
Mobile, Ala.. | B8 3 — REN
Montgomery, Ala. - BT
Vicksburg, Misa... + . - .83
New Orleans, La. .. -1 - By
Shreveport, La ... - .30
Fort Smith, Ark... +7.12
Little RAmk{ Ark.. +5. 98
Palestine, Tex....... L85 -
Galvenston, Tex.... A7
San Autonio, Tex.... .66
Ohio Valley and Tenneasco:
Meoemphis, Tenn.............. i . 65
Nashville, Tenun ... i
Chattanoogs, Tenn L H
Knoxville, Tenn......... B0
Louinville, Ky............... .42
Indisnapolis, Ind - 2270000 .87
Cincinnati, Ohijo. .. L84
Columbus, Ohlo. ... .. .77
Pittsburg, Pa................ ! .00
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Tanre II.—Prccipimlion departures for the season of 1891 from the normal of many

years—Continued.

For the weeks ending—
Stations, July ' August,
3 10. 17. 24, 3L 7. 14. 21. 28.
——
Lakeo Region:
Orwego, N.Y................ — 98|+ .20 BURIEENT]

nffalo, N Y.Ll — 134T0 06 | 4 .18
Cleveland, Ohio. ... 1000 — 41— 4 BT .2

troit, Mich.... . . .00 04| 4 .20 8| 4 16
Alpena, Mich. ... 11T + 44| —.T1 .85 | +1.14

rand Haven, Mich......... — 81 4 . 21— .08

ilwankee, Wis 2| .67 32|+ .08
Chieago, IN..... " 4 .25 | + .48 L8 | 42,45

T uluth, Minn 4+ 43|~ .01 00 | - 61
Pyer Mississippi Valley:

St.Paul, Minn............... b .56 | 4 .53 +1.04 | — .07

L& Crosse, Wis.............. 4 .63 | -~ .08 0] — .85

Davenport, Town ... 00000 RIRAEERY] 01— .80

8 Moines, lowa .. .04 f -~ .80 41— 81

Springfield, 111.. 834 A ] — 25

Riro, 1. . 98| 4+ .2 2,69 | — .47

M 8t, Louts, Mo . 8L+ .20 o8 | — .88

issouri Vallay:

Springfield, Mo. o2 4 .15 46 | — .04

\ansaa City, Mo.. AR | -0t .79 | —1.00
Concordia, Kans. . 4+ 1| 4+ 07 67 - T

aha, Nebr....... .. ~1.94 | — .51 561 — .63

alentine, Nebr ... .. .. e 28] 4151 -2.86 | + .12

E Huaron, 8. Dak.. ..o 00000 +1.66 | — .00 66| — .86
xtreme }iurthwnnt. :
Maorhend, Minm. ............ R . + .78 | - .57

l‘innmrck,N. Dak.. ~ 45| - .40 + . L2010 — (45

Rook 07F Buford, N. Dk /711 —.2t) 48t + . + .20 — .04
00‘1‘)' Mountain Slope: |

ort Assinaboine, Mont . . . .. - 00 - .43 f I8 1 33— 28
Cheyanno, Wya. ... L R I S VRN +1.37 [ — .15
North Platte,” Nebr. 02 4 LT . + . f~- L 6 + .40 4 .43
ri&'{v"'( :Julo....... T R 32 |4 + 12 +l.ag .522

6 () - - — L8 41,30 . —
leiﬂu (.‘f(mst,':‘y' Kans............ .51 +1.11 34 |4 .28 41 '
Olympia, Waah. ............. L8 02— 1T L M M TR 14 30 ] - 118
Portland, Oregon .. ] OB [ = 01 [ 14 A4 4 .85 |- 14000 ] — 14
oseburg, Oregon . . 2| 4 62— 0 07— 07 - 13 |~ 00 [ 18] 07
1 Bluft, Cal. ... — 06 [ 4 16| 4 L0t .00 .00 By .00 .00 .00

acramento, (‘al. . 00 00 ol Lol ool oo el Lo .00

0 Francisco, Cal.. I 1) S 1 I Y SR 1] .00 0z ..M .00 .00 .00
LO8 Angales, Cal. . 00 .0 i iU .00 SUD .00 .00 .00
San l)h\gﬂ.(fﬂl ............... .00 L0 .00 .00 RUi IH A7 - 07 - L0 .00

For the weeks ending -
Stations. September
- - - Oct. 2.
4 1. 18, 25,
New England States:
I’Jnut?mrl, Mo e ~ 87 — .92
Portland, Me.....0 . o LTI -~ .70 - .68
Boaton, Maan. ..o 00 LI -— .68 — .79
Middle Atlantic States:

Tbany, N.Y............ — 84 - .7
New York City, N.Y _— — .58
Philadelphia, Y‘u (] — A7
Washington City, D. ¢ ] 1
1, ’n::,lli:(mr z, Va . 1) - .73

orfolk, V... ..o —1.07 — .11

Bouth Aflantic Sta
Charlotte, N.C ..o P () — .88
Wilmington, N, C......0 L0000 —1.50 +3.58
Charleston, 8.C..........cuveeem -1,30 +3.03
Augusta, G, L T — .89 — .43
I;nvi{mnuhl‘ L —1,28 +1.23
Jacksonville, Fla.......o......oooo . -1 .

G""Aﬂtntesn:‘ ey Flao oo, 1.80 1

tlanta, Ga ... --1.01 - .10
Mobile, Ala ... ... .0l — .74 - .79

ontgomery, Aln ..o, -~ .7 — 50
Vicksburg, Miss .. ..oooooo oo — .70 - .56
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TABLE 1L.—Precipitation departures for the season of 1891 from the normal of many

years—Continued.
For the weeks ending - T
Stations. September
- Oct. 2
4, 11 18, 25.
Gulf States—Continued.
New Orleans, La . ..ooooiiiiiiiiiiiieiiainan. —1.05 — .61 —1.16 41,46 -, 82
i o m| i) i) T
Vith, .. B I P — T8 -
Little Rock, Ark.......oooooiiiieiian. Sl e- LOB - .81 — B2 -T2 — ,.Zﬂli
Palestine, Tex .. .. I 72 — L0 ] - 02
galy‘xst:xl,"l'e? . - =Ll —1.85 — 4 414,46 B[]
an Antonio, Tex ... ... .. ... — 1.0t —1.11 .38 .47 .
Ohio Valley and Tennessec: + + 7
Memphis, Tenn ..o .27 L w79 -7 — .75
Nashville, Tenn. .. .39 - 02 ~ 88 - .78
Chattanoogay, Tenn — K6 -6 — .08 — .81
Knoxville, Tenn ...l — 77 i .70 — .59
Louiaville, Ky..... — .07 — .69 — 0 — .47
Indianapolia, Ind — 37 — .03 .08 .41
Cineinnati, Ohio. . ] - B0 — 49 — .00
Columbus, Ohio . — 3D — 87 — . B9 — .39
Lak};it}&:bll(l;g, Pl + .06 -~ .39 — .61 — .16
gio)
gsﬁe o,g Y e + .17 — go — 50
ufiale, — .48 — 62 — .02
Cleveland, Ohio — AR 4 .53 1
IA)(latron, ﬂii“l}:” + .26 + .34 — .63
pena. ) £ U 4+ .6 — <24
Grand fb\ven,Mlch e eeiee e 47 . .84 j_ J10
Milwaukee, Win.........oiiiiiiinnianaa, — 24 68 .10
— .43 - 64 — .02
+ .16 -- .54 -- .54
— .45 - .70
La Crosse, Wi .73 + .(Im
Davenport, Tow — .57 + .10
Des Moines, lowa .. - .81 + .04
Spﬂngﬁeld, m.. — .08 e L8]
Cairo, IMi..... - L84 — 62
St. Londs, Mo. ... — .37 T8
Missouri Valley :
8§ dngﬂu‘ld,Mn ................................ — — 06 ST — T — T3
Kansas City, Moo - 1,06 - H2 105 P — R
Concordia, Kans... ... - .18 41,00 .5 ] +1.08
“),"'l’f"""; N";}"i --------------------- +.25| - .67 — 66] .. 28 1.0
e 5 I T
SDak. e — 36 - 35 —, U
Extreme Northwest.:
Biomarale Nopic 17T B3 Bl - Bt 1 B o B I S
Fort Buford, N. Dak ... Tl J21 I N T
Rocky Mountain Slope:
Ii"m't Amsinaboine, Mont....................... — .12 + .41 28 — . 09 + .05
Norlh Vi, N SeRstesioon BNINY 1 BN 011 Y B o B
enver, Colo. ... ... - .2 -~ 18 .15 + .8 — .4
Puci%::du?ﬂn't‘!’y' Kans ..o — 387 - .20 + .17 +1.17 +3.02
Olympia, WABH . el — .3 - 04 + .7 - .16 + .25
Pnrtlum{,()m-g(m e tvaam s — .19 — .20 + .47 .20 + .26
Roseburg, Oregon .. ...ooveieoiiiiii o — 07 — .05 + .22 — .04 + .04
Red Bin ,Cnl'.... ................ - 0? - 4 - 07 -, 12 — .18
Swrunmntg:.(,al'., ................ — 03 — .01 — 05 —- 05 — 08
Bem Krmoclaon Gl oo voml e o) dom) e
San Diego, Cal ....... ... 00000 00 100 00| 4 .08] —.07
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WEATHER AND CROP CONDITIONS FOR 1891 IN VARIOUS SEHC-
TIONS OF THE UNITED STATHS. .

ALABAMA.

Farming operations begin in Alabama about the 1st of Februnry, although the
Winters aro genorally mild enough for some work to be done in December and Jann-
ary. The soil is vory seldom so hard frozen at any time during the winter as to pre-
vent plowing and preparation for the planting of certain wintor crops.

The weather erop bulleting of this service bogin genorally the first weok in April,
because farming operations and the planting of the most important erops have wall
\{egun by this time. ‘'The firat bulletin issned this yoar was dated A )ri\ 5. Durin
I‘?bmnry and March, however, the cold weather was so sovere, fohowing a mil:{
Wintor, that a large proportion of the fruit was destroyed and but fow peaches and
Plus remained on the trees to ripen.  In the second wook of April another cold wave
Passed over the State, and all young corn, vegetables, ete., wore killed to the ground
and some farmers were compelled to replant. The rainfall throughout April was
below the normal, and this condition, together with the cool weather, throw farming
operations backward, 'This dronght continuing through the month of May, it was
not nntil the middle of June that fair stands of corn and cotton were secured. Dur-
in{,; the third week in June the drought was broken by frequent and good showers in
all parts of the State, that were greatly beneficial to all crops. Corn and cotton

egan a vigorous growth from this time, and tho season remained very favorable
until the 15th of August. In the southern portions of the State half-grown cotton
bolls were discovered in the flolds on the 20th of June.

'The finest crop of corn has been made in Alnbama this year that has heen gathered

0 many years. After June 1 the season was most excellent for this crop, and, for-
tunately for the farmers of the State, quite a large area was plantod.

From the 1st to the 15th of August the precipitation was above the normal, From
the 15th of August until the middle of September rain fell very seldom; the air
became very dry, and croro suffered very much for moisture. The atmosphere was
also nnusually warm. This dry and hot condition of the atmosphore was so severe
that the cotton was hadly scorched and the plant was placed in such an unhealthy
condition that disesses rapidly set in, and bofore the 10th of September the young
bolls and squaresshed to such an extent that the excellent outlook of July 1 was oblit-
eratad and the chances for even a fair crop were destroyed. By the 12th it became
quite evident in all soctions of Alabama that the ecrop would be reduneed fully 25 per
cent, if not more. The bad senson caused the plant to quit blooming sooner than
usual, and a large reduction was made in this way also.

Deriods of drought.—April 11 to June 15, and August 15 to September 12,

Wet weather.—June 18 to July 1.

Cool spells.—The months of May, June, and July, and August 23 to August 7B,

Warm spelis,—Aungust 15 to August 22,

Comparisons between the average precipit,nt.inn and temperature for certain months
in 1891 and the normals for the sume period are shown in the following table:

— S B

Temporaturo. Precipitation,

Normal, | Mean. | Normal. MN\II

Months.

64,1 62,0 b.76 8.05
63. 5 3.3 5,12 1,85
T3 (L] 3.06 2.0
T8 8.0 4. 80 4.38
Wi 78.6 4. 40 5.77
8.9 78. 8 4.01 2,29
0.9 [........ 2,74 |..iiinen

ARKANNAR,

From Mr. ¥. H. Olarke, observer, Weather Bureau assistant director
of the Arkansas weather service at Little Rock:

General farming operations began about March 21, althongh at that time the seil
was too wet to make good plowing and too cold to germinate seeda planted.,

The excess of precipitation at this date was not great, but showers were frequent,
and the average cloudiness was much below the normal; this, together with the low
tempoerature of the early part of the month, provented the soil from drying out saf-
%gient]y to make good plowing, and in some portions seriously injured oats that had

n 8OWI.
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The cool weather was advantageous in retarding the development of frait huds and
thus preventing injury by a subsequent killing frost, which occurred throughout the
State on April 4, but no serious damage resulted owing to the lateness of the season.

Corn was being rapidly planted during the week ending April 11, which wus
favorable for all kinds of farm work.

In the southern part of the State cotton-plmltinﬁ became general ahout April 16,
and in all other portions during the following week.

The mean temperature for May averaged about three degrees per day below the
normal, and was injurious to cotton in most sections of the State in preventing
growth and tending to bring out cut-worms, which did considerable damage.

The dry weather from the 5th to the 17th of May prevented germination of cotton
seed planted, and during the following two weeks many acres were plowed up and
replanted in corn. At the close of the month cotton was generally clean and well
cultivated, and corn was in excellent condition.

Up to the last week of July cotton was in good condition and promised an abun-
dant gield, but during the last five days of the month heavy rains ocenrred through-
out the State, causing bottom lands to become overflowed and seriously damaging
the crop. Rust, blight, and shedding prevailed throughont the lowlands; on the
uplands, however, cotton was in excellent condition and promised a fnll crop.

During the week ending Aagust 20 the temperature averaged about five degrees
above the normal. Cotton and corn made rapid growth and was recuperating some-
what from the effects of the heavy raina in the latter part of July when, on the 23d
the weather turned snddenly much cooler and during the ensning week uveragm{
about eight degrees per day below the normal. This cold spell, which continued
until the middle of September, damaged the cotton beyond recovery, canning blight,
rust, and shedding to prevail to an alarming extent. This, together with the rav-
ag:.;s of the boll and cotton worm, it is estimated, has cmsed' the crop to be cut short
about 20 per cent.

A general summary of the weather conditions shows that everything was favorable
for cotton up to July 27, when the heavy rains ocenrred, since which time the condi-
tion of this crop has steadily fallen off. The quality of cotton is, however, good
and above the avemtge.

The weather was favorable for corn during the entire season,; and the largoest crop
has been harvested that has been made in years.

Oats did fairly well and wheat above the average,

CALIFORNIA,

From Mr. James A. Barwick, observer, Weather Bureau at Sacra-
mento:

The peculiarities of the climate of California leaves hnt little to say, hecause there
is a wet and dry season, and all crops except grain are raised by trrigation in the
summer or dry season, and consequently the weather cuts but a small figure in the
effects upon crops. Wi“, however, say that the first part of the apring was excellent
for all crops, and continued so until the begining of the hot wave in the last days of
June, from which time np to S8eptember wave alter wave of oxtreme heat passed
over this State, and so continnons were they that it injured bhoth the raisin and the
wine grapes, t{mrehy reducing the average yicld of hoth raisin and wine per acre;
but with increased acreage the amount of raisin grapes will he about the same as last
year, but the wine ontput wiil be very mnch less in the Santa Clara Valley and someo-
what less in the Bonoma and Napa valleys. The grasshoppers ruined erops in certain
and seattered areas throughout the San Joaquin and Sacramento valleys and the
foothill region,

The following data regarding the planting and maturing of the different erops in
the great valleys of this State was taken from my annual meteorological report to the
State Agricultural Society for the year 1889,

Planting and harvesting time in the Sacramento and San Joaquin valleys.

Kind of crops., Planting. Maturing.
Wheat December and January ... June.
Barlay ... do..............l.. ! June and July.
QOats January and February . Do,
L 2 O February and March......." June to Auguat.
il ! May to July.
I April to June,
© May to June,
December and January,
!
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There is very little if any difference in the time of planting and harvesting the
:i 0Ve orops in northern or southern Californin, except oranges, which color and
Pen in northern Californin before they do in southern Californis, thereby keeping
© orange crop from each part of tho State coming in competition with each other,
am} also preventing the glutting of the Eastern and home markets,
. qups near the coast of the Pacific Ocean ripen somowhat later than they do in the
Interior and warmer valleys, while some of the counties in the higher altitude have
81r crops ripen and mature much later than the countics that compose the great
valleys of the State.
COLORADO,

From Mr. W. 8. Miller, obsorver, Weather Bureaw, director of the
olorado weather service:

The late snows and cold weabher lnst spring retarded tarm work a gront deal. On
8ccount of the hewvy procipitation during the winter the ground was in excollont condi-
on. April came in with very littleseeding or plowing having hoendone.  Fruit buds
Were held buck by the low temperature, thus snving many that wounld have been
illed by frost later on. By April 16 seeding had boen about completed and fruit
was beginning to hlossom; corn and potatoes were planted from April 20 to the
oginning of May. Alfalfa nt this time was deing extraordinarily well. Toward
© beginning of May the hot dry air had erusted the surfies, preventing the grain
Tom coming up, but general ranins, which foll from the 10th to the end of May, did
the ground much good and placed everything in nfine condition.  With the wet
Weather (which was ko excessive in somo losalitios as to somoewhat damage alfalfa)
€ame a cool spoll, which interfered with the growth of corn. By June 6 wheat was
“Qn]lng, rye heading out, corn much hefiter color and condition, potatoes and fruits
doing woll, and the fiest sltaltiv crop hoing et Heavy rains during the second dec-
ado of June damaged some hay which had boen eut but not secured; sbout this
timo an immense berry crop wiw alio being harvested.  In the Arksnsas Valley
cutting of wheat began the {u,nt fow days of June, followed the next week by harvest
In eastern and northenstorn Colorado. Wheat was just nbout ripe in northern
Colorado when it was damuaged by a severe hailstorm,  (Of this storm a full report
Was rendered at thetime.) Towntd the end of July water was needed, es}mﬂiully for
and not nnder ditch. Fortunately, goneral rains foll over the State the last few
ays of that month; there was not much suffering from drought in any section. At
he boginning of August all grain had been harvested oxeept in the San Luis Valley,
Where the season is normally several weeks later than in other sections of this State,
he second alfulfn crop was harvested by the Gth of the mounth under favorable
conditions and woll secured. The tempernture during August was nbout average,
ut the precipitation was considerable Joss tham the averuge, gonerally; but a gen-
eral rain fell during the last fow days of that month, so there were no ill effects from
ack of water. On August 22 and 23 we had light frosts, doing no damago. The
fitst two woeks of September were quite cool, nnd had a retarding effect on carn and
other standing crops, but the warmer weather since the middle of this month have
about placed the crops out of danger from oarly froste and thoy ave now ripening very
Tapidly and will yiu‘(l well,  The third (-,rnr of alfalfh is now about harvested., The
an Luis Valley grain harvest was comploted under very fuvorable conditions by
the 20th of Septomber,

Taking the season a8 a whole the weather has been very good for agriculturists,
and the farmers have had a good yoar in overy way.  For frnit wo had an exception-
ally good year. Sections of the State which are unfortunately located as to water
supply raised good crops this year.

ILLINOIS,

From Mr. John Craig, observer, Weuather Bureau, in charge of the
Iinois weather service at Springfield:

Temperature.~Betweon the dates Murch 14 and Septemboer 12, 1891, the tempera-
ture was below the normal throughont thoe State sixteen weoks, At the contral
office the deficiency ranged from 2 doegrees to 9 degrees daily.  During the following
(atos the tomperature was above the normal: Weeks ending April 16,23; May1; June
15,19, and 26, and August 21; and normal for the weeks ending May 16 and 22; June
11, and July 3. Light frosts ocenrred during April, but did no damage. Frosts
again occurred on Muy 6, 7, 17, and 27, and did considerable damage to small fraits
and tender vegotablos, _

Rainfall.—The rainfall generslly was badly distributed thronghont the State
during early part of season. During July the dronght was unusually severs in the
central and southern counties, but after that time the precipitation was gonerally
well distributed over tho counties whore it was 5o badly needed,

i}
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Wheat.—The seeding of wheat beginsduring September and is generally harvested
about the end of June, The condition of this erop from the first has been good and
the weather conditions affected it very favorably, little damage being done by the
drouth or fly. Wheat secding has commenced in the central and southern counties,
the ground being in fairly good condition.

Corn.—The seeding of corn begins during May and it is generally ready to harvest
between October 15 and November 1. At the present time it is safe to say that at
least 70 per cent of it is out of danger from frost, and the remainder will be by
October 1. This crop has been retarded by the continued eool weather of the pres-
ent season. If u killing frost does not come before October 1 the corn crop of the
State will be one of the largest ever raised.

Oats,—The planting of oats begins about May 1 and it is generslly ready to harvest
by July 15. The grain suffered somewhat from insects and the drought whioh pre-
vailed during July, and considerable of it was damiged by henvy rains which caused
it to'lodge. 'This crop will be lighter than usual, but tho quuht% is good.

Fruits.—Strawberries were badly nipped by the frosts which occurred daring
May, but the crop raised was up to the average. With the exception of apples, the
fruit crop was above the average.

INDIANA.

From Prof. H. A, Huston, director, and O. F. R. Wappenhans,
‘Weather Bureau, assistant director, Indiana weather service:

The winter was mild and open throughout, and wheat wintered well, During
March, when exceedingly cold weather occurred, whoat was protected by a covering -
of snow, but the cold weather retarded the development of fruit buds. The heavy
rains during the latter part of March and the early part of April delayed plowing,
the seeding of oats, rye, potatoes, and tobacco. The latter part of April was more
favorable to farm work and crops, and at the close of the month peaches, pears, und
plums were in fnll bloom. The light frosts during the early part of May caused no
injury, and fruit and crops did well.  About the middle of the month soine corn was
planted, althongh the ground was very dry, but during the latter part of the mouth
the weather was more favorable and nearly all the corn crep was planted and oats
had improved. In early June much rain fell; wheat was in fine condition, clover
ripened, corn grew rapidly, and fruits promised a great yield; strawberries were
abundant, but oats seemed almost & complete failure.  About middle of June smut
and the grain aphis made their appearance in somo localities; whoeat matured rap-
idly, and harvesting bogan in the southern portions of the State on the 13th. By this
time oats had improved and was heading, corn was growing rapidly, clover was cat,
and berries were plentiful. At the end of June all wheat was in the shock; thrash-
ing had commenced, and oats and rye were being harvested ; corn continued to grow
rapidly. At the beginning of July furmers began to sevure s good hay crop; the oat
crop proved short; the peach crop was very heavy. Therain and cool weather about
the middle of July retarded the growth of corn, but tobacco grew well. At the end
of July potatoes and watermelons were in fine condition; there was an absence of
destructive insects.

During the early part of August corn, potatoes, and pastures nooded rain, and
fesnrs were entertained of serious injury, Dut the copious rains of tho middle of the
wonth benefited all crops and placed thesoil in better condition for plowing, There
was an abundant melon crop,  The rains that fell toward the end of August bene-
fited the crops and the ground continued in excellont condition for plowing; at the
close of the mwonth most of the fields wero ready for seeding.  Septemsher began with
dry cool weather. At this timo the corn planted in tho lutter part of May was still
fruan and milking; pastures were in oxcellent condition; and an increased acreage

had been prepared for wheat seeding, but little wheat had been sown, About the
middle of September hot and dry weather prevailed and proved very fuvorable to
corn, which matured so rapidly that by September 20 most of corn was safe from
injury by frost, and in a fow days after the date mentioned the entire corn erop was
safe. Tobacco was cut ahout the 20th of September. The quantity, quality, and
perfect condition of the tohacco erop of 1891 has not beon equaled in past yoars.

Upon the whole the weather during the crop season of 1891 was very favorable,
and, with the exception of oats, there was an abundant yield of an excellent quality
of ail crops, and in consequence grent prosperity prevails in Indiana.

IOWA.,

From Mr. J. R. Bage, director of the Towa weather and crop service,
Des Moines:

Despite its many drawbacks and periods of disconrageinent, the season of 1891
brought the most bountiful crops ever gurnered by the fuxmors of Iowa,
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March was unusnally cold and wet, and though the moistnre wns groatly nesded,
the roads were well-nigh impassable and the fiolds wers genorally too wet for plow-
Ing and sooding until about the 6th of April. Tho seuson was two to three weeks

ate nt the outsot, and the same conditions continned until its close.

During the first half of April the weather was cool and clondy, but the Intter half

rought more favorable conditions of heat and moisture, giving s remarkable impo-
tus to plant growth and greatly improving the crop situation, 'The temperature and

recipitation of the month uverugml somoewhat ahove the normal.  Considerable seed-
ng of small grain was dono during the month, and in some sections corn-planting
Wwas bogun about the 25th.  Grass was well started, and the month was favorable
or meadows, pastures, wintor wheat and rye, and sinall grain crops.
ay was cool and dry, There were frequoent light frosts in nearly all sections of
the 8tato, but no dumage resulted oxcopt a gencral rotarding of the crops, There
Was very little precipitation until about the 20th, and the drought quite seriously
affocted timothy and enrly-sown oats, At the closo of the mouth, however, the erop
outlook was mnch better than at the correaponding period in 1890, Corn-planting
Was gonerally completed before the 1st of June, but considerable replanting wus
Becessitated by the depredations of cut and wire worms,

June was charactorized by oxtremes of tompernture and Ioenl excosses of rainfall
causing floods aud damage to crops; huton the whole it was fuvorable to grass an
small grain, and corn made fair progress. The average temperature was about nor-
mal, and there were no damaging frosts.  In many Jocalities the excessive moistnre
interfored greatly with the cultivation of corn, and the weeds gained a temporary
advantuge. The crop was two weeks lnto at the elose of the month.

The daily average temperature of July was about 6*degrees below the normal,
making it the coolest July within the past twoenty years, Thoe average rainfall was
about normal, and it was tuirly well distributod. A very damnging hailstorm on the
st pussed over a narrow belt from Chorokoe to Decatur counties, the aren of destrac-
tion being at least 100 square miles. Despito frequont showers and an unusual dogres
of cloudiness, fair progress was madoe in securing the hay und ripened grain erops,
And the yiold was exceptionally heavy in nearly all ]luu'tu of the State. The con-
dition of corn, however, was not promising at the closs of the month, the cool
wenther being unfavorable to its rapid growth. DButb it made o good stand and its
color way goad.,

The first half of August was warm, and growing crops made fuir progross. The
last woek in the month, lowever, was abuormally cold, and light frosts were
reportod in overy county in the State, but the vesultant damagoe was light. The
ool weathor checked the ripening ol corn, and the prospect at the closo ot the mouth
Was not promising,

Baptember, by an average daily oxeess of 52 grandly componsatod for the defi-
clency of tomperature during the sinmer months. I was the warmest and alto-
gother the finest September evor known in lown, and at its close overy acre of corn
was practicnlly safe and somnd.  The first kitling frost oscurred on the morning of
October 5,

Al in all, the year of grace 18 gave the fariners of Town the best all-round crop
Seanon over knowu since the soil was turned by the plowshare of civilized man,

KANSAS,

From Mr. T. B. Jennings, observer, Weather Burean at Topeka, in
charge Kansas weather service:

The cold weather and large amount of snow fall in March, although genorally bene-
ficial to whoat and rye, provented proparation of the grouund for spring erops.  The
month of April opened cool, with much cloudinoess, the first, wook giving much rain
n the contral and westorn counties, while the northern and sonthern romained defi-
clent,

By the t0th of April much plowing had beon done, ot sowing was in progress, and
the prairio grass hud made & good stare. By the I8th the oats were generally sown,
and in the south the corn was genorally plantod, while the wheat and rye had their
excellent progross.  This weck gaveus some warn wenther, which continued through
the tollowing week, by which titme the onts were making a fine start all over the
Btate; chorry and poach trees were in full bloom, and all vegetation had made & phe-
Romennl growth, In tho extreme southern connties corn was 6 inches high, wheat
10 to 15, while rye was hemding out.

By May 1 the prairio grass was furnishing good pasture for all stock. The large
ruinfall during the tivst half of April, followed by the warm wonther in the last half,
made a rapid growth in all crops, which, howover, received quite & check during the
dry westher of the first half of May. Iu the southern countics the wheat bogan
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heading the first week in May, while strawberries ripened the second week; this
week the drought was broken by abundant rains in the west and northwest counties,
which became general over the State during the succcoding week., On acconnt of
the dry weather during the first of the month the cool weather proved heneficial to
all crops, but during the Iast half it was a detriment.  The abundant rains and cool
weather continued throngh the rest of the month, giving great impetus to whoeat,
rye, oats, grass, and frnits, but rotarding corn and the vegetable garden. Home-

rown strawberries began supplying the tables of the central connties during the
fourth week of May, and the tame grasses were ready for the first cutting,

The first week in June gave us a continuation of the wot weather, but with the
temperature much more seasonal, and corn commenced making a rapid growth;
wheat harvest began in the southern tier of counties this week. The second woeek
in June the farmers were enabled to get into their cornfields in a large part of the
Rtate, Rains stopped the wheat harvest in the central countios the third weck,
while the crop conditions in the western countics were most exeollont; during this
week a ““dry spell” extended through the southern tier of countios west of Chan-
tangua, and daring the week ending July 4 moved into the countios east of Harper,
yet throngh the greater part of the State the first week in July was the great corn
weck of the season, the weather having become more nearly normal in all its depart-
ments. Rye harvest ended in the eastern counties. During the second week in
July peaches aml apples were markoted in abundance in central and southorn conn-
ties; gmall fruits nhundant in all parts except the newest, and corn grew rapidly,
The third week the dry weather narrowed to Elk, Wilson, Montgomery, Labette, and
Cherg kee; the State genorally was well watered, espeeially.in the eentral countics;
corn jn tassel, much of it insilk. 'Thenext week wasa good one for general purposes;
whea harvest over, oats harvest nearly so, flax harvest hegun, haying in progress,
The d ronght continued in the southeast the rest of the mouth, with cool, cloudy,
and wet weather in the rest of the State, and corn growing rapidly,

The first week in August gave an entire change over the State, a greatly diminished
rainfall and much more sunshine, yet a lower tornperature; the drought in the
southeastern counties extended over the larger part of the southern half of the State,
but during the second week was reduced to the countiessonth of Miami, Cotfey, and
McPherson and east of Btafford, Kingman, anid Comanche; high temperature and
much sunshine this week, In the western connties rains put the ground in good con-
dition for fall plowing; in the southeastern counties the long-continued drought (this
being the seventh weck), coupled with the high temperature, began to affect not
only the corn, but also the shade trees; hay crop is proving the bost for somme years,
Hot, dry weather prevailed during the third week of August, until the last two
days, when the temperature apidly fell, snow falling for soine minutes during the
middle of tye afternoon of the 21st near the contral part of Ottawa County.  The dry,
hot weathe this week was favorable for the early corn, bat nnfavorablo to the late
corn, the fof mer being nearly matured. The drought was broken this weok in La-
bette and Crherokee, but too late to benefit oxcopt full plowing and renew stock-
water.

Cold, dry weather characterized the fourth week in Augast, excopt in tho western
and extreme eastern countics, where good rains fell; frosts ocenrred on Sunday and
Monday, buttoo light to do damage.  The continned dry weather began to shorten the
late corn erop by too early maturing; at the close of the week the hay c¢rop had
been very generally socured,

The first, of SBaptember was a continuation of the dry, cool weather of the preced-
ing week; corn-cutting was vigorously pushed to save the fodder. Good rains in
the western and northwestern connities during the second week in September gave
new life to the late corn there, and enabled full plowing to be successfully pushed.

KENTUCKY.

From Mr. Frank Burke, observer Weather Bureau at Louisville, In
charge Kentucky weather service:

The mildness of the winter 189091 greatly favored the condition of fall grains
and grasses and left the fruit trees of all kindg in excellent order at the opening of
the present season. Plowing was generally commenced about March 10, though the
heavy rains which fell for some time previous to that date rendered the ground unfit
for cultivation in the bottom lands. The season was, upon the whole, very unfa-
vorable up to May 10, Excessive rain and lack of sunshine retarded all farm work.
To these detriments were added heavy, and in many parts of the State damaging,
frosts from May 4 to 7. 'Thongh the injury from these was not 8o great as was at
first anticipated, they served as a setback to all erops, particularly to fraits, Un-
favorable weather conditions deliyed the completion of corn-planting until May 10.

Following these conditions came a period of oxcessive dryness. For a time it
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operated to the advantage of crops, but by the 1st of June it had assumed the char-
acter of a serious dronght, from the results of which the small grain erops never fully
Tecovered. The seasonal precipitation, which on May 1 showed an excess of 0.87
uch, was on May 31 1.37 inches less than the normal, This deficiency was gradually

Nereaged nntil July 15, when it attained a maximnm of 5.01 inches. From that date

0 the present time (September 156) the seasonal deficiency has diminished to 1.64
inc_hes. The seasonal temperature has throughout the season shown a lanrge excess,

his is attributable, in the main, to the nnusual clomenoy of the enrlier months of the
year. The erop season was, upon the whole, uncommonly cool, and during the months
of July and August abnormally so, There were no protracted periods of excessive

eat, the highest temperature of tho season being 932, on August 10. The amonnt
of sunshine recoived during the senson was prolm,gly in excess of tho normal, and it
Was the one condition entirely favorable to erop progress,
he effect of the weather conditions outlined was, except in the cases of a few
Crops, very deleterious. The oxeooding dryness prevailing at the nanal time for the
Setting out of tohacceo, about June 10, compellad growers to keep the plants in their
Original beds until in many cases they became too large for safo transplanting, and
In conrequence the erop was not in tho gronnd befors Junus 30,  This fact, combined
With the failure of the young plants to take root rapidly, has beon a serious draw-
ack to the crop, and at the present time it is probably ten days late and promises
only g fair harvest, Corn-planting was likowise delayed through the dryness of the
Weather, and for some time aftor it sprouted the ontlook was far from promisiug.
Bince then it has recovered from thin drawback, and will doubtless he the largest
erop ever harvested in the State, barring damage from early frost, to which it is more
than usually exposed, owing to the cool damp wenther of Angnst retarding its prog- .
Tess towards maturity.

_The crop of small grains was considerably smaller than the average. 'This is par-
ticnlarly true of onts, which in many seetions was a total failure.  The harvest was
complated July 15, and the period of dry woeather precoding this timoe ent the grain
short and withered it bofore it had atiained its normal size. Theoutlook for wheat
early in the season, and for a month previous to harvest time, June 20 to 30, was
moat excollent,  The anme canses which operated against the sucecas of the ont erop
mjured this grain, but owing to the earlier date of the harvest their affoets wore not
80 gerions,  Generally spenking, tess than an averngo crop was harvestod, though
the reports as to the amonnt, in the difforent parts of the State are by no means uni-

orm; somo sections, which had boen fuvorod by loeal thindershowers during the
early part. of June, reporting wore than an averagoe yield, whilo in other districts
doficiencios ax grent as 50 per cent oxisted.,

. Fruits and vogetable crops are generndly very fine, Thoe former suffered some
Ijiry from the early frosts, but the yield indicates that the offects were not serious.

It isyot too early to prodiet acenratoly the eharacter of tho hemp erop, but from
all indications it will boexcellent.

The past season has been nnusnally free from dostructive insocts,  Apart from some
ow reports early in the geason of the presenco of bhngs in tobacco, no compliints
Mve boen made,

Thoe existing woather conditions are the most favorable of thae season {or the erops
Yet unharvested ; tobacco s heon vastly improvoed in the past ten days, and corn is
making rapid strides toward matarity.  In all probability, the latest planted of the

ormer crop will bo eut and housad by October 125 the latter is practically ont of
Qanger from frost, aud by the 2ith instant witl bo fully harvested.

WEATHER BUREAU.

LOUISIANA.

From Mr, George I8 Hunt, loeal forceast official Weather Burean
divector of the Lounisiang weather service at New Orleans:

The weather as related to erops in Lonisiana from Marceh 1 to Soptember 12,
1891, was divided into three distinet periods: The liest, ombracing the months of
March, April, and May, decidedly unfavorable; the second, from first weok of June
to August 22, decidedly favorable; while the thivd, from August 23 to September 12,
was unfuvorable, it to w less marked extent than the first,

The protractod dronght which affocted the entive Stato from the beginning of Mareh
to the first week in June cameo porilously noar ennsing o comploto failnve in all erops.
Cotton and rice planting woere delayed, much replanting made nocessary, and com-
Dluints of poor standy of cotton were general,  Sugar cano and corn, having been
Planted previona to Marcel, wore not affoctod s to stands, but suffored soversly for
mojstire,  Sugar cane never sutively rocoverad and the plant is still small and back-
Wurd, not yet huving attained its proper growth,  ‘Tempoeraturs sund sunshine con-
ditions were generally fuvorable during the dronght period, and planters took advan-
tage of the abseuce of wot weather to keop theit orops in an oxcollent state of eulti-
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vation., There were severa]l rather notable cool spells daring March and Aﬁril, but
beyond slightly retarding the growth of young cotton there is no evidence that they
caused any damage,

The drought was broken during the first week in June by general rains, which were
succeeded by well-distributed showers of almost daily occurrence over all portions
of the 8tate, and these conditions, accompanied as they were by warm weather and
sufficient sunshine and extending np to August 22, were the salvation of the erops;
and but for the unfavorable turn of affairs that was ushered in with the plmnomenni
cool wave of Angust 22 would have turned what promised to be a most disastrous
farming year into one of the most prosperons ones that the State has ever known.

The extent of the injury to crops from the cool and dry weather of the period from
August 22 to S8eptember 12 is yet problematical, but that there will be a serious fall-
ing off in the yield of cotton and sugar is beyond doubt.

Conditions kave been all that could be desired for harvesting rice, and planiers
have been enabled to gather their cotton as rapidly as it opens, thus avoiding dirt
and stain in the latter crop.

MARYLAND.

From Dr. C. P. Cronk, observer Weather Burean in charge of the
Maryland weather service:

The opening of the agricultural season of 1801 was not propitions. March was a
eold wet month, The minimum temperature of the winter, 156.6°, occurred on the
24, and on the 15th there was another drop to 21.1° The total precipitation, 7.94
inches, was in excess of any previous rocord for the same month, and the snowfall
itself, 20.56 inches, wag the maximnm monthly fall for the winter.  Snow or rain fell
on twenty-one days. Spring work was refarded and gencral farming operations did
not Vegin until March 30, The cool weather checked the rapid development of
fruit and the growth of all other vegetation,

The first part of April was also cold, and minimnm temperatures of 30° and 32°
were recorded on the 6Hth and 6th, respectively. The season thus far was about
three weeks late and a{)pnrently unfavorable, but it was donbtless beneficial in pre-
ventiug the too rapid development of fruit and its subsequent injury from the cold
weather and frosts. After the cold weather of April 5 to 9 farming operations pro-
ceeded. Ground was prepared without interrnption and seeding progressed rapidly.
The doubt in regard to the peach crop of Maryland und Delaware was over by April
25, the petals by that time having fallen away, leaving the embryo peaches in a
condition to withstand a cousiderable frost without serious results, There was
every indication at the elose of the month that the crop would be a full one.

During the last part of April and the firat part of May the rainfall was very slight
and crops suffered somowhat from drought. The early part of May, besides being dry,
was cold, and northwest winds prevailed, ¥rost occurred on the morning of the 6th,
and though harmless in most sections it did considerable damage in some. In east-
ern Maryland Irish potato tops were on some lands killed to the ground., Over
considerable territory strawberries, pears, beans, cucnmbery, and melons were
reduced to half crops.  On the 17th another light frost occurred in favorable localities,
but ne damage resulted. Light rains fell every day from the 20th to the last of the
mounth and did a great deal of good, but they came too late for onts, which at the
close of the nionth were estimated at a half crop.

During June the rainfall was in excess of the normal,and not well enough distributed
to be of the greatest good. At the close of June there was promised a heavy yield of
peaches, except in portions of the ‘ Lower Peninsula,” where growers attributed the
failure to frosts, which injnred the stamens in their weakest moment. The high
temperature of the 15th, 16th, and 17th had a tendency to damage the wheat before it
matured fully, but the rains which followed, from the 18th to the 22d, caused it to
ripennicely. Therain, however, ruined considerable cured hay, and cansed the wheat
of many fields to lodge badly. In places it was estimated tha£ a loss of 5 bushels in
100 would result from this lodgment of the wheat, This tronble seemed to be con-
fined to northern central Maryland. Tobaceo planting began about the 16th, and was
nearly finished by the end of the month. The wheat harvest began about the 22d
and was nearly hulf over by the 30th. The harvested wheat was somewhat injnr
by the rain of the 28th and 27th, but the general outlook at the close of the month
was good for wheat, tobhaceo, frait, and other crops.

‘The first part of July was too wet for the wheat harvest, then being completed, and
much grain not honsed was injured by the soaking rains, particularly the storm of
the 8th. Harvesting was generally finished by the 16th. The almost continuous wet
wenther from the 22d to the end of July retarded farm work, in{{nmd unhonsed wheat,
and was damaging to all crops. Wheat thrashing was “rushed” during the fair-
weather iutervals. The peach harvest was begun by the 20th, and the yield bade
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I8z 10 Do the greatest for several seasons. The crop was somewhat injured by the
o0ld rains of the 28th, 29th, and 30th, but the damage was not material in most sec-
tions. The teruperature during July waa rather too low for the protﬁer development
of plants, but ta iu¥ into consideration the heavy rains of the month, it was donbt-

of greater benet

g August the temperature and precipitation followed the normals pretty
closely, and, generally, beneficial results were the consequence. Heavy rains, how-
over, foll on the 4th and 18th, with the nsual detrimental sequele, Considerable
Wheat waa thrashed in a damp condition. Theyield was large, in some places averag-
ing as high as 39 bushels per acre, but the quality was perhaps a little below the
Average, owing to the damage by rain. Corn and tobaceo did fairly well, August
Was essentially a peach-harvesting month, the crop, aa to gnantity, being almost
without parallel. At the close of the month some whent yet remained in the field

.unthrashed, and, on account of the wet weather, in bad condition. Corn was gener-
slly doing well; pasture was excellout, and fanl plowing had commenced. The
weather had not been favorable to the proper maturing of the tobacco crop, and there
'Were some fears that the crop would be considerably injured. Vegetables and frunit,
though so plenty, rotted t}uickly.

The pea& harvest continued in S8eptember, and the crop in Maryland was one of
the largest in the history of the State. Ths \mlit¥ of the fruit ‘was also good. The
wet weather continned till the 6th, and ended on that day with one of the greatest
Isinfalls in the history of tho station, 4 inches falling in nine and one-half hours at
Baltimore, Reports from other portions of the State indicate that the excessive pre-
oipitation was general. From the 6th to the 12th the rainfall waa inappreciable and

e temperatnre above the average. Mnch tobacco was out, and the late tobacco and
torn matured so rapidly that injury from frosts was not probable.

At the time of finishing this report (Octobaer 1) both the corn and tobacco orops have
in the main been secured, the warm snnshiny weather of the genter portion of the
Mmonth having exercised a hothouse-like effect in bringing them to rapid maturity,

e corn erop is said to be the largest and best in several years, and the tobaceo cro
about two-thirds of the avernge yield. The (luulit}y of the tobacco crop, however, is
much above the averdge. The greater portion of it has been cut and housed in
excellent condition,

Taken as a whole, the senson now drawing to & close has been & prosperous one
generally to the Maryland and Delaware agriculturist.

¢ than injury.

MICHIGAN,

From Mr. N. B. Conger, local forecast official, Weather Bureau, di-
rector of the Michigan weather service:

The crops came through the winter in ver{ fair shape, wheat wintering very well,
and at the close of March was fully up to the average for the season. 'There was a
fair catoh of clover and the croB promised well, During the fore part of April the
‘weather was too wet for wheat, but it took the frost out of the gronnd in good shape
and left the ground in favorable condition to receive the spring seeding. The month
was cool until the last week, when the temperature was high, and the previous wet
conditions placed the crops in average shape; the growth of all cropa during the
latter }mrt of the month was rank. (%n account of the wet weather during the fore
gurt of the month, spring seeding was delayed quite a good deal, Oats were above

he ground the last week of April in the southern tier of countios,

During the first part of May the weather was too cool and dry for all crops, and
fruit sutfered considerably from the hard freezes of the 4th and 5th, but not as much
88 was at first feared. A fmst-warning was 8ent to nll parts of the State in time to
save much {ruit. The dry conditions of the weather at this period did much to save

. greater portion of the truit in the fruit Lelt of the State. The weather conditions

"during May were too cool and dry for crops, and consequently the erops made but
slow progress; warm rains were badly needed during tho month. In the northern
section tfmre was very little rainfall and the consequent effect on the hay crop waa
quite serious, entting down the uverufe fully 50 per cent. Apple treea did not bloom
aa full as usnal this year, and the orchards were very badly spotted as to fruit-bear-
ing troes. Com-E]m\tln was in full blast during the middle of the month., Durin
the last half of the month light rains occurred in the south half of the State, whie
tended to greatly revive the crops. A heavy frost oceurred on the 17th, which out
small fruits seriously. In the southern section corn was up during the last week of

ay, and the cut-worms were getting in steady work on the young shoots.

"The l.ﬁaneml conditions during the month of June were umfavomﬁlo to the growing
erops, being too dry and. cool during periods when copious warm showers were

needed to create s rapid and healthy Jxrowt.h in the orops, yot the wheat in moat

seotions of the Btate did fairly well and the yleld was better than was anticipated
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from the retarded growth during most of the month. No damaging frosts were
reported during the month. Localshowers were the rnle during the nonth, and many
sections of the State suffered considerably from the lack of sufficient moisture. In
8t. Clair and Sanilac counties the drought in sections was very serious to the hay
crop and it was materially shortened. The southern portion of the State did not
suffer so mnch from the drought, as local showers kept the crops in condition during
the month. The contiunued light rainfall, and at times the cool weather, had an
unfaverable effect on the crops during July, and the effect begins to show on the corn
and potato crops.

Wﬁeat cutting began in thesouthern section during the first week of July and waa

eneral by the middle of tho month, Pastures began to suffer trom the drought
ﬁuring the latter part of the month, but were reiieved by copions showers during
the fore part of August. Corn was touched by frost in different sections ot the State,
eapecinily on the lowlands, but mostly in the interior conntien; the damage was
light. The light rainfall continned until after the middle of the month, when gen-
eral rains occurred, which greatly improved the corn, potato, and hean erops, and
placed the ground in excellent eondition for fall seeding. Oats eutting began in the
southern section during the first week of August, and was general during the last
half; but some was not secured until the fore part of September, owing to the con-
tinned wet weather. The cool weather continued until the middle of the month
when a warm wave set in, which continued until nearly the end of the month, and
which was the practical saving of the corn and potato erops, ag the warm wenther
materially improved the corn crop and placed it heyond the danger of frost. The
ground being in excellent condition for fall seeding, a large acreage of wheat was
sown, and the crop was appearing above the ground iu very promising shape at the
close of the crop season.

The following estimate of the wheat crop in the 8tafe, taken from the S8eptember
crop report, published by the secretary of state, is compiled from reports from several
hundred correspondents, and shows that the yield was very satisfactory:

“The returns from thrashings indicate that wheat in this State is yielding far
better than estimated earlier in the season. On the Hth of this month, from the
returns then in, the approximate yield in the Stute was placed at near 27,000,000
bushels. More complete returns show that the total yield will exceed this amount.
It now seems certain that it will reach, and it may exceed, 28,000,000 bushels. The
present uncertainty respecting the output is due to the fact that the acreage is not
yet definitely determived, and also to the fuet that very many farmers have not as
yet thrashed only a part of their crop ; hence they themselves do not know, accurately,
the average yield on their own farms.

“The oat crop is better than for several years, and barley is yielding woll per acre.

¢ Potatoes will yield about 85 per cent of an average crop. The crop Kn,s heen
injured by the droufght, but the recent rains will improve it.  If there are no frosts
until late, the very late potatoes may be materially improved,

“Winter apples will yield about 30 per cent and late peaches 82 per cent of an
average crop.”

MINNESOTA.

From Mr. J. H. Harmon, observer, Weather Bureau, director of the
Minnesota weather service:

Owing to the heavy snows during the latter part of winter, which kept the ground
\;ellfcolvered, the season opened most propitiously for the unusually large crop of
this fall.

The rainfall for the latter part of March was in excess of the normal and the tem-
perature normal, except in the extreme northeast portion of the Btate. A little
seeding was reported in two or three southern counties, but the season was generally
considered bacl;ward nearly two weeks,

In the early {mrt of April seeding was commenced north and abont the middle
became general throughout the Btate, except in the lowlands and in some southeast-
ern counties. The ground was in excellent condition to receive seed, and the last of
Al,n'il saw about all the whent in, with some sprounting.

The 1st of May rye, oats, flax, and some barley were being put in the ground and
winter wheat showing above in promising shape; corn was being planted south.
Abont this time grain out of the ground was damaged by frosts and high winds, but
nowhere near such a sgerious extent as was anticipated. Rain was much needed;
light showers had fallen in the northwest, but with that exception the groun(i
was suffering from drought.

Later in the month copious raing fell north and south and the dronght was tempo-
rarily relieved, but more rain was desived. For May the temperature was in excess
of the normal, but not to be compared with that of April. The precipitation further
widened from the average required to insure good crops.



WEATHER BUREAU. 607

In early June rains occurred, which broke the drought temporarily relieved in
May and improved the prospects for a large yield. Rains were again general during
the 1nst half of the month, advancing the crops materially and making June & pro-

essive month for the crops, The heavy rainfall of the month was well distributed,

orn was retarded somewhat by the cool weather, which, however, advanced small
grains and allowod them to head out well,

The continued cool weather in July lowered the condition of corn, but was exceed-
ingly beneficial to wheat. The temperature for the month showed a daily deflciency
of from 6 degrees to 8 degrees; the rainfull was also below the normal, 'The last of
J;\l y s‘nw harvesting in progress in the sonthern part of the State and haying com-
Pleted,

With August harvest began north, and the warm weather which ushered in the
month proved of great advantage to corn. More rain was reqnired for buckwhest,
potatoes, flax, and corn,  During the month serions dnmnage from hailstorms was
reported. By the 20th harvesting was woll under way in the central counties and
nearly finished sonth. Rain set in the latter purt of the month, proving of inoslen-
lable good to corn, potatoes, and lnte flax.  On the 28d & frost occurred, doing some
slight damage to uncut grain in the north and central sections, with but little hurt
south except to corn in low places. :

September suw harvesting nearly completed over the entire State and thrashing
being pushed rupidly. arm weather setting in early advanced corn, and the
excessive hot spell from the 14th to the 25th either mutured or placed the entire crop
out of danger from frosts, )

MISSISSIPPI.

From Mr, R. B. Fulton, observer, Weather Burean, director of the
Mississippi weather service:

In 1891 wenther conditions were nearly normal, as to temperature, in January and
February, Excessive rains prevailed. 'The weather was almost continuously cool,
the occasional warm spells not lasting over a fow days each, Vegetation renmine({

uite dormant and was not affected by the tive marked cold waves that came during
these months,

The first half of March was characterized by marked changes in temperature,
Frouts occurred over all the State about tho 5th, 10th, and 16th, and in the northern
gurt it was neur the frost point during all this period. Very heavy rains provailed,

¢ing unprecedentedly heavy in the central parts.

The cool weather and frost of the first week in March was seriously injurious to
fruit and early vegetable interests, especially in the south, where vegetation had
begun to bud.

Jp to the 15th very little progress had beon made in farm work, the ground having
beon continnously wet since the 1st of January,

In consequence of nnfavorable wenther a small planting of onts was made.

The latter half of March was fuvorable for ]]ﬂxmtving, the ground having dvied out
rapidly under the inereased sunshine and light rainfall.  Farming operations were
begun overthoe State, and corn-planting was well advanced in the south. The ground
became too dry for ti)e germination of corn in the southwest,

Rains occurred generally during the first week in April, sufficient for the needs of
planted crops.

The cold weather on the last days of March, and especially on the 5th of April, was
quite injurious to sprouted vegetation averywhere,

The market gardeners in the southern part of the State lost heavily, having been
tempted to put ont into the flelds their tomato and other plants during the mild
weather in the Intter {mrt of March., IPeaches and strawherries were largoely killed
where they were budding, the crop lmiur nearly ruined in the contral and southern
#sections. Corn was killed down by the frost in the south. But little damage
occurred in the northern {)urt, where vegetation was dormant,

From the 8th to the 18th of April conditions were very favorable for spring vege-
tation, Sufticient showers fell, and both soil and air were in fine condition. Farm-
ing operations were pressed, and planted crops and forest growth tesponded with
remarkably rupid development. Cotton-planting was pushed in the south, and in
the north corn-planting, with preparation of Iand for cotton. Karly vegetables
were replanted in the south,

Thene favorable conditions continnod to be improved up to the 26th of April, Gen-
erally good stands were obtained and a vigorous start was made by all staple crops,
Cool, dry wenther prevailed from April 26 to May 20, and was doecidod] niurlmm.
Bunshine was ahundant, but cool nights and dry soil and utmosl»ham checked the
growth of crops and caused much cotton to die after spronting. The stand of cotton
was rendered irregular almost everywhere. Corn was not permancently injured,

The last week in May atforded sufficient rain and favorable conditions nearly
everywhere. Lack of moisture was aguin seriously felt during the first week in
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June, but rains and warm clondy weather gave an impetus to all crops between the
6th and 13th, Crops were well cultivate«f. Excesgive rains, doing some damage
oceurred between the 13th and 20th. The end of June showed good progress and
rapid growth, the rainfall and sunshine having been sufficient un(% the temperature
slightly above the normal during the latter part of the month.

July was remarkable for excessive rainas, clondiness, and low temperature. The
rainfall averaged about twice the usual amount, being 6,98 inches, ’I‘ge temperature
averaged 78.5, fully 3° below normal for the month. Rain and wind storms did con-
siderable damage about the 7th, particularly in the south. Corn was much injured
by these, and cotton was everywhere forced to make too much woed on rich lands,

On the 1st of Angust a fine corn crop wns well assured nearly everywhere, and
eotton, though late, was fruiting well, Excessive shedding did not generally f’u]low
the July rains. Probably this was prevented by the vigorous condition of the plant,
and the fact that hot sunshine did not immedintely follow the rains.

By tho 15th of August eotton was needing more sunshine and warmer weather to
force it to maturity. These conditions came from the 15th to the 22d, the warmest
week of the season, The average temperature for that week was 849, fully 4 degrees
above normal. Someshedding of frnit oceurred, but cotton respomleli generally with
rapid development, This week of warm weather was succeeded by a continued
period of alinost unprecedentedly eool weather, the temperature averaging only 68°
from the 22d to the end of the month. On four nights it was ns lJow as 48°,

This rematkably cool weather, beginning on the 22d of Auguat and eountinuing to
the 12th of September, has proved disastrous to the cotton crop, decreasing by from
20 to 50 per cent the prospect of August 10, The plant, under the intlnence of the
cool dry weather, ceased to develop new fruit. The blooms and forms fell oft, mmni\;
leaves were shed, rust attacked many fields, and the plant seemed to give its atrengt
to the maturing of the lJower and older bolls, which began to open very rapidly, and
afford a fine quality of cotton,

Caterpillars have done bat little work outside the Delta region, and loss from this
cause is small compared with that from unfavorable weather.” The boll-worm is still
at work, but probably doing less dnmage on account of the prevailing dry weather,
Injury from rist has been widespread and large in the uplands.

A fine crop of corn has been made, both early and late corn doing well. The
former was injured by rainstorms in the south on July 7. Irish potatoes did fairly
well in the apring, but the second crop is generally a failure. Peas have lately suf-
fered much from drought, The first planted did well.  Sweet potatoes have heen
retarded by drought, but may yet do fairly well. Sorghum was somewhat eut off by
drought, especially in the south.  Sugar eane has also suffored,  Ponches afford a fair
half crop in the north, with almost none in the south, Apples are yielding well in
the north. Pears have been scarce. Fall vegetables will have small chance on
acconnt of dronght. The hay erop saved is quite large. On the whole, food crops
have given over an average yield.  Cotton wi‘l probably fall helow the average for
the Stute at large, and much below the fine promise of the first part of August. The
southeastern and northwestern parts of the State have had the most favorahle con-
ditions, and the southwestern section has had the worst.,

May seems to be the most uncertain month as to rainfall and temperature, and it
is an important problem to decvide in what stage of advancement the cotton erop
should be in order best to weather vicissitudes of that month. 'The season is gen-
erally long enough for corn to mature if planted any time from February 156 to July
1, and many chances may he taken on that crop as to the date of planting.

Cotton needs for its proper maturing a mean temperature of about 80° Z)r a period
of at least two months,  The mean temperature in Mississippi in June was 80.52, or
1.04¢ above normal; in July it was 78.79, fully 3° below normal, and in August
78.29, about 2° helow. The seasoual temperatnre has thus been considerably below
the needs of the crn{), especially in the northern part of the 8tate. The deticiency
of temperature has been accompanied by lack of rain in Angust and September, and
a general abundance of sunshine, excepting in July,

The cool dry weather in the latter part of Augnst virtually ended the growing
season for cotton, excepting in & fow sections where local rains fell later.

MISSOURI.

From Mr. Levi Chubbuck, director of the Missouri weather service:

For the erop season of 1891 in Missouri the meteorological eonditions were unusual;
the precipitation was excessive overy month from March to September, althongh very
unevenly distributed, and the temperature for the months, excepting only April, was
below the normal.

March was 8 wet, disagreeable month; while the rainfall was only one-half inch
above the normal, it came in light showers, making the number of rainy days very
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largs. The month was wnfit for farm work, and the ground plowed in February for
oats was not seeded until April,

At that date some corn was also planted in the extreme southern counties. Seed-
ing was about completed in the sontheast during the second week of April and com-
menced in the extreme northwest, but in the remainder of the State excessive rain
deluyed all work.

After April 23 the conditions were favorable and farm work was pushed.

The tomperature for May was 3 degrees below the mormal; a cold wave passed
over the State on the 6th, with general frosts and light ice, cutting melon vines
and doing slight injury to fruit and garden vegetables.  Light frost also general on
the 11th and 27th, but no damage done,

Warm wavoe on the 20th and 31st, accompanied hy excessive rain and general and
severe hailstorma in many soctions,

The first twenty days of Juno rain fell nearly every day, the distribntion heing very
irregulnr, tho greatest oxcess being in the contral and northwoest sections, while in the
extrome sastern portion there was a deticieney.

The lust ten days of the month were sensonnble and the heavy growth of hay was
every where socured, most of it in prime condition; the quality only of clover being
slightly damaged by too rank growth.

heat, which had been from seoding nntil June 1 in a condition rarely equaled in
the State, was injured by the winds and rains of the month, but the conditions for har-
vesting were fine in most counties and the yield per nere, determined from thrasher-
man’s returns to.date, has been above the average, of a fair quality, nlthongh the
heads were not perfectly filled and some was rnined in the shock and stack in the
northwest by rain. Insects were reported from several conntios, but did no percep-
tible injury.

Oats was not a profitable erop this acason, for in tho sontheaat, the only section
which produced a fair erop, the area was very limited, owing chietly to the price of
seed and fear of the grain aphis,

Corn was not benotited greatly through tho month of July, for the tempoerature was
uniformly below the normal and the rainfall continued unevenly distributed, the
deficiency in thesouthenst amounting to a drought, which atfected both corn and pas-
gures dinastronsly, while in the northwest and west contral the excess amounted to

inchen.

For Aungust the same irrognlarity in the precipitation continued, althongh very
alightly above the normal for the State,

'Fha temperature was also subject to extremes, the week ending with the 22d heing
the warmest of tho season,

The month was not seasonable for growing crops; the very high f.nm]wmtum and
lack of rain permanently in,lnring corn in the southeast counties, while the heavy
rains of the Inst wook cansed nomaterinl decline in the northwest.

The weather conditions for the month of September have becn a sensonable aver-
age, very favorable to maturing corn, the bulk of which is now beyoend danger from

0t
Notwithstanding the continued unfavorable conditions, the season’s crops already
seoured insure a period of prosperity unknown in Missouri for years.

NEBRASKA.

From Mr, G. D. Swezey, director of the Nebraska weather service:

The season opened very late, n snowstorm ocenrring oarly in April and snowdrifts
remained on the ground ns Iate as the middle of tho wonth in northern Nebraska.

In the central and sonthern parts of tho Stato seeding was well advanced by the
;xl\liddlle of April, but in the northern part frost was not wholly out of the gronud at

is time.

There was plenty of moiature in the ground at this time, but the soil waa too cold
for the ready germination of seed. 'This was followed during the last half of April
by warm wet weather, so wot indood as to retard farming operations. The lnst half
og" May and the month of June were favorable to the growth of small grain, hut detri-
mental to the germination and growth of corn, and which hindered the cultivation
of the ground, Ao that corn hecame generally very weody.

During the firat half of July the rainfall was below norinal, and the period gave
good opportanity for the eunltivation of the corn and the commoncoment of the har-
vesting, but was too cool for the proper growth of the corn. The last half of July
was o period of heavy rainfall, with low temporature, unfavorable for the growth of
corn and interfering serionaly with the gathering in of the sinall grain,

The third weok of Augnst was a period of warm weather and abundant rainfall,
which hastened the growth of the corn, which, owing to the prevailing cool weather
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of the season, was at this time two or three weeks behind in average condition.
This was followed by an abrupt fall in temperature, with the first frost of the sea-
son on the 23d and 24th of August, which, however, did no damage except to the
tenderest vegetation,

The three weeks following were cool and dry, and the corn, which had already
attained a rank growth, made hardly its normal progress.

The third week in S8eptember was very hot :m({ dry, with south winds, which haa-
tened the ripening of the crop, which is now out of danger from frost, with the excep-
tion of a few late pieces and in the northern counties.

NEVADA.

From Ford A. Carpenter, observer, Weather Bureau, assistant in
charge State weather service:

The growing season started ont warmer than usual, but with about the average
precipitation. The ground being thoroughly saturated with the excessive rainfull
of the preceding month, the water ran oft and filled the lakes, ponds, ete., thus stor-
ing a good deal for use during thocoming months. Cooler weather prevailed durin
April, accompanied by an abundance of rain, causing the alfalfa fields to look fres
and green. The next month, like all preceding, was chiefly characterized by long
and continued rains throughout the whole State. Apple, pear, plum, and peach trees
and all berries in full bloom about the 10th instant. May was reported from all por
tions of the State to be more favorable for the growth of all crops of grains and frait
than any other such month for thirty years. June was cloudy, cool, and, like May,
very wet; but the weather turned warmer toward the latter part, making all vegeta-
tion grow wonderfully. July being normal in both precipitation and temporature,
it was expected that the grain and fruit crops would excoed the yield of previous
years. August was almost a perfect month for all grains, fruits, grasses, and vege-
tables., The wheat erop on the Truckee meadows was struck with rust and bm‘fly
in‘j’ured, but aside from this single instance other crops have turned out all right.
The potato crop has, so fur as can be learned, exceeded anything ever raised in this
State. By themiddle of September all grains were cut and harvested ; sgome fow late
varieties of apples are yet upon the trees. Taking the growing season all in all, it
has been one very satisfactory to the farmers and ranchmen.

NEW ENGLAND.

From Mr. J. Warren Smith, observer, Weather Burean, assistant to
director, New England Meteorological Society, Cambridge, Mass.:

Several heavy snowstorms ocenrred in New England during the month of Mareh,
1891, and all the northern seetion was covered with snow at the end of the month.
The maple-sugar industry was carried on to considerable extent in that section, but
no work whatever was done on the land. In southern New England some plow-
ing and gardening was done in the most favorable localities, and a few peas and
early potatoes planted. The temperature and precipitation were slightly above the
normal.

On April 1 the season was abont ten days ahead of the average, but one of the
heaviest snowstorms of the winter oceurred on the 3d and prevented further work
for several days. It Jeft the ground in good condition in southern New Englund and
farm work was rapidly pushed, the early erops being put in from seven to ten days
earlier than the average. In Massachusetts and southern Vermont and New Hamp-
ghire the work on the land hegan abont the 20th, but in the northern part of the
latter States and in Maine very little had bheen done at the end of the month. The
precipitation for the month was below the normal and the average temperature was
slightly above. During the Jast week of the month the weather was very variable,
cold windy days, with threatening weather and snow squalls, alternating with days
of intense heat. The weather was generally favorable for farm work, but too cold to
put seed into the ground, Heavy frosts occurred on the 20th und 30th, but little
damage was done.  Rain was much needed at the end of the month, the dry weather
continuing over the greater part of New Kngland until May 16, The woenther was
very cool during the first week in May, and that, coupled with the dryness, made
the ground very unfavorable for seed and very Jittle was put into the ground in any
section, Heavy frosts ocenrred on the 5th und 66h, doing great damage to strawber-
ries and to other crops that were above the ground. It was somewhat warmer in
the second week in May, and at the end of that time the greater part of the earl
graius were sown and potato-planting was well under way in the south and well
begun in the north, althongh seeds germinated slowly in the dry soil. A hard freeze
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occurred over New England on the morning of the 19th, again doing much dama,
to strawberries and to fruit and all vegetation, All crops that were above ground,
especially in the northern States, were cnt down nnd grass was somewhat injured.
Considerable rain fell on the 16th, but the ground was quite dry during the last of
the month, the total precipitation being over 1} inches below the normal. The mean
temperature was over 1 degreo below. Planting was not generally completed in the
northern 8tates until nearly the ¢nd of May—several days later than tIne average—
and all erops started alowly.

During the first weck in June hoavy rains fell over the greater part of New Eng-
land, but generally cool weather provailed, with frosts on the 5th and 6th doing
some damage. Dry weather, with steadily inereasing heat, prevailed from the 5th to
the 16th, accompanied by strong drying winds and much sunshine, and on the 16th
and 16th a degreoe of heat was felt which is seldoin ever experienced so carly in the
season. The effect was very unfuvorable on all crops, excepting perhaps corn and
tobacco. Grass was much injured and cutting was begnn immediately, in the south.
Heavy rains fell on the 16th-19th and on the 22d, and more favorable weather pre-
vailed during the last half of the month, although a little too cool. Crops grew well,
and grass on lowlands and in the northern States was much improved, Both tem-
perature and precipitation were below thoe normal during the month.

Much hay was cut in southern New Knglund during the last of June and the firat
week in July, many furmers completing the harvest. The hay was of excellent qual-
ity, but only about 75 per cent of an average crop. Hay-cutting was begun in southern
Vermont, New Hampshire, and Maine during the firat weck of July, and in the north-
ern part of those States it was not general until the second weeok.  The precipitation
for the month of July was about the normal and was well distributed. The maxi-
mum and minimum ftemperatures were both considerably lowoer than is usually
registored during the month and the mean for the month was over 3 degrees below the
normal, At Now Bedford, Mnss., the mean temperatnre was the lowest since 1816,
Crops generally grew quite well, but more warmth and sunshine wore needed for
corn and similar crops.

The mean temporature during August was slightly above the normal, with no
extreme ranges. The precipitation was below the normal and a slight drought was
experienced over most of southern New Eugland, especially during the first half of
the month. In southeastern Massachusetts and Rhode Island and in the southern
Merrimack valley dry weather provailed until the first week in September, but in
other places a sufficiont quantity of water fell after July 16, and all crops were
favorably affectod. Corn and grain made & lnxuoriant growth and will yield large
crops. The former wus roady for harvest on tho 12th (September) and in the south
cutting had begun. In the northern States a week or two more of warm weather
and sunshine are needed to perfect the growth. The cars have set woll and are well
filled. Grain was mostly eut before the middle of August, and where thrashed has

ielded much above the average. Haying was mostly completed in the northern
gtates by August 25, and more than un averago crop was secured. The tobacco
harvest was begun during the last part of July, mn} was genorally completed by
September 1. A large crop was seeured, and of exeellent quality. Potatoes were

scted by diseaso during the lust of August, but not serionsly,

Heavy rains foll on August 28, and on September 8 and 9, doing some damage
to crops, but putting the grmmd, in most excellent condition for fall plowing and
seeding. Iavorable weather was experienced during the first of Soptember for the
ripening of crops and harvesting. A large part of the eranberry crop was picked
during the week ending September 12, The crop is slightly below the average.

Cambridge, Mass., S8eptember 16, 1891,

NEW JERSEY,

From Mr. E. W. McGann, observer, weather bureau, director of the
New Jerscy weather service, New Brunswick:

The Btate of New Jersey is in area 7,626 square miles, orf5,268,641 acres. Itsclimate
partakes of the continental type, and is marked by extreme features, but softened to
a degree by its close proximity to the ocean. That portion of the State south of
Trenton, its capital, is known as southern New Jersey, and is particularly adapted
to agricultural nses. The aoil is & sandy loum, free from stones, and is well adapted
for the raising of all varieties of early truck. The chief crops are potatoes, both
round and sweet, sweet and field corn, melons of all kinds, tomatoes, qulﬂ,!i] and
orchard fruits (peaches and pears). Plowing in this section was possible durfng )
portion of every month dnrin‘i“' tho year, but during the early spring montha both it
and the planting of early truck were greatly returded, except on very high ground,
by tho excessive rains,

’
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The weather conditions which prevailed during the month of April were more
favorable, and plowing and planting were pushed rapidly along. All erops did well
until the cold spell of ,iiay, when severe frosts on the mornings of the 4th, 5th, and
6th did considerable damage to carly potatoes and strawberries along the seacoast.
The absence of rain now began to be seriously felt and all crops were suffering for
the want of it, until near the close of the month, when copious showers relieved and

reatly benefited all vegotation. Fruits were then in a most promising condition,

'he cool nights which prevailed during the first half of June retarded all growth,

especially corn, and the maturing of the carlier varieties of strawberries; but the
warmer weather which followed helped along all crops. Haying was commenced
ahout the 15th of June and the yicld was not more than one-half of the average
yield, owing to the frequent droughts during the spring months. At the close of
June all crops in this section were in a promising condition, as the heavy rains which
fell during the preceding week revived all growth.

Bmall fruits were in marketable condition on the 20th of July, and the frequent
light showers which fell during the picking time were of great benefit in putting
this crop to market in good condition. At the close of July the melon crop was
about ten days late, owing to cool nights and a deficiency of rainfall,

The early part of the month of August was unfavorable to all erops, except orchard
fruits, Cloudy and wet weather prevailed, which was injurious to tomatoes, pota-
toey, and sweet and ficld corn, these crops needing more warm suanshine. These
unfavorable conditions continued almost during the whole month, and injuriously
affected the early peach and truck crops as well as tomatoes, the latter cmckinﬁ
badly on the vines; but the warm and bright sunshiny weather which prevaile
during the entire month of September brought all crops rapidly on to maturity to
such an extent that the picking of tomatoes, the digging of potatoes, and the cutting
of corn was well under way at the close of this month. )

The central portion of the State differs very materiaslly from the southern as to
climate, soil, and the crops produced. The soil is largely red shale, loam, or clay,
and the principal crops are winter igmin (wheat and rye), corn, oats, Inte potatoes,
a little garden truck, and orchard fruits (prineipally apples and penches). The
wheat and rye gave indications early in the spring that noserious damage was done
during the winter months by the frequent freezing and thawing. Plowing was com-
menced early in March, but owing to the reavy rains very little progress was made
with this work until the last threc days of the month.

Dariug April the planting of potatoos, corn, and onts was quite general, and the
weather conditions being favorable, sntisfuctory progress was made. 'The growth of
all crops, however, was serionsly checked by the dry weather and brisk winds which
followed the planting and sowing. In many svctions the replanting of corn and
potatoes was necessary. The severe frosts which occurred on the mornings of the
4th, 5th, and 6th did great damage to early potatoes, which were well above ground,
and also to the early varioties of strawhberries and tender vegetables. 'The orchard
fruits, which were in full bloom at this time, escaped. The close of May saw no
change in the existing conditions, the dry spell stitl continuing and the cool nights
which prevailed making the conditions even more unfavorable to the general growth
of all field and garden crops. Ahout the middie of June the condition of all crops
was not highly encouraging. Although there was an increased acroage of corn and
potatoes planted over the preceding yoar, the drought and late frosts had made corn
come up poorly and necessitated much replanting.  Fruits of all kinds continued in
a most promising condition. T'he harvvesting of wheat, rye, and hay commenced
abont June 24 and was completed by July 3, having been fauvored by oxcellent
conditions.

During the months of July and Augnst rains were more frequent and, sided by
the warer weather, corn made a remarkable growth, as did ah field crops. Iarly
fruits matured well and were marketiable by July 24, The high temperature which

revailed during the last week of Angust and during all of September wus most

eneficial to all cropy, especially corn.  'The entting of this crop commenced about
Buptember 15 and was quite general on the 22d. The digging of potatoes g(memlliy
took pluce from September 1 t0 3 and continued until the crop was all housed.
¥all plowing in this section was delayed by reason of the dry condition of the
gronnd, owing to the absence of rain. In the northern section of the Ntate the
prineipal crops raised are wheat, rye, oats, and orchard fruits (principally applos
and peaches) and a little late truck. Dairy farming, however, is the principal fea-
ture and is given especial attention.

In this section during the early spring months all farm work was well advanced,
and by the middle of May wheat and rye obtained a most promising stand; but grass,
which was so J»romisiug a fow weeks earlier in the senson, was suffering from want
of moisture. The heavy frosts on the mornings of May 4, 5, aud 6 did considerable

- injury to early fruits and vegetables. The frequent light showers during the last
wegk of May greatly stimulated all growth, At this time oats wore very backward,
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owing to the cool dry weather, and grass was too far gone to be benefited by the
rains. The yield of this crop was far below the average and the lightest harvested
for & number of years., The warm nights which prevailed during the middle of
June caused all crops to make a ro;{)id growth and wheat and rye to ripen rapidly.
The harvesting of wheat, rye, and oats commenced during the last week of June,
and by July b these crops were safely housed in better condition than for a number
of years. The abundant rains which fell during July and Auguat greatly benefited
all crops, especially grass, and the meadows agnin afforded ample pasturage for the
cattle. The weather conditions which prevailed during the month of September
were all that could be desired for growth and maturing of the late orops. The
outting of corn was commenced about the middle of the month, as nlso the sowing of
winter wheat and rye, but the lntter was retardedsomewhat by the very dry weather
which prevailed during this month,

At the time of clusing this report (Ootober 4), the winter grain which was sown
during the early portion of Beptember is growing well and has a very nromising
appearance,

NEW YORK.

From Prof. E. A, Fuertes, of the New York meteoroiogical bureau:

The crops of New York wintered well, and the unusually cool and cl(md¥ weather
while retarding general farm produnce, checked the development of fruit buds until
the danger of serious injury from frost had passed. By the middle of March, not-
withstanding the continned cold and wet weather, the prospects for fruits and

rains were good. Plowing had become gencral in the southern portions of the
gtnte, but owing to excessive moisture the soil was in bad condition for working,
while north of the Mohawk Valloy this work had searcely commenced. During the
last week of March potatoes had been planted and gurdening was woll advanced on
Long Island. 'T'he maple-sugar industrg was well under way in tho seuthern coun-
ties, while in the most northern section little sap had as yot been collected.

During the first part of April abnormally cold weather and heavy snowstorms
caused a general suspension of plowing, seeding, and other farm work. Although
excossively cold weather Srevnilad the deep snows of the 2d, 3d, and 4th protected
grains from damage, while fruit huds wore not sufficiontly doveloped to sustain
serious injury. In the western counties, generally, grass and (irrwins wore slightly
damaged by the alternate thawing and freezing of the ground, causing uphenval;
‘but over the greater part of the State reports were still favorable concerning these

roducts. The productionof maple sugar had begun in the northernmnost counties, and
arge amounts were buing made. The middle of the month was characterized by
unasually warm weather, with about the average rninfall. Grusses and grains had
a vigorous growth, spring sown oats were above the ground in the warm southern
valleys, peach trees were in bloom in the southern Iludson Valley, and in many
localities the season was stated to be from one to three weeks in advance of the
average year. Plowing was being pushed rapidly forward and the seil iitted for eorn
in the southern sections, while in the northern connties the warm weather had
brought the frost out of the ground; but in general, the soil was too wet for
working. In the hop regions of the north, hops, which appeared to have wintered
well, were uncovered and rooted. Fruit trees were heavily hudded, and the pros-
pocts for fruit and berries were unusually fuvorable. Some tobacco was being
lanted in Oswego County. During the latter part of April the temﬁmmmw wus
elow the normal, and this, added to the general deliciency of rainfull, somowhat
checked the growth of vegoetation; but, owing to tho very fuvorable proceding
weather, the sonson wns still well advanced. Soil hithorto too wet for working was
plowed, and much spring sowing was done,

During the first two weeks of May the continned dry and unusnally c¢ool wenthor
retarded vegetation, and crops dropped back to their nverage seasonal growth.
Trees were in full leaf and fruits had blossomed by the 3d and 4th in all sections
except the colder ports of the northern counties. On the 5th and 6th severe frosts
occurred all over the State, the minimum t;eml:umtn ros ranging from 1 degree to b
degreen below the freozing point; but owing tothe dryness of the atmosphero and the

wrevailing elondiness little damage was done excepting on portions of the western
Lighlunds. During the middle of the month copious rains in the eastern sections of the ~
8taterevived the parchod vogetation, but in the western part the ground had become
too dry almost forcultivation, and crops, especially grass, were supposed to have sus.
tained serious and permanent injury. The germination of corn and seeds recontly
sown was greatly delayed. Many vineyards and fruit trees were reported ruined
by the frosts of the 16th and 17th. General but insufticient rains foll on the 22d and
2(¥th, and this, with the continued cold weather, kept the crops back. Bevere
frosts occurred on the 26th and 27th, which did considerable damage in the northern
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counties. Many early potatoes and strawberries and other tender plants were
reported killed. _
yuring the firat part of June crops over the State were very much in need of rain,
The hay crop was generally estimated at a half or less; and winter wheat, while in
better condition than other graing, was becoming discolored and thin. Many farm-
ers plowed up their oats and planted buckwheat; and corn, while doing well in the
eastern part of the State, was elsewhere replanted to a considegable extent. 'T'ree
fruits in general promised a fine crop, although less than an average yield of apples
was expected. Cherries, with strawberries and other small frnits, were reported to
have suffered severely by the drought. Rains on the 11th, 16th, and 17th, and a good
general rain on the 18th, broke the dronght, and frnits and cereals were greatly re-
vived; but the hay crop was generally too far advanced to receive much benefit.
Haying began about this time in scattered sections, with prospects of one-half to
three-fourths of an average yield; while oats and other spring grains, although grow-
ing well, were generally thin, owing to the fact that much of the seed did not sprout.
Corn and potatoes, although backward, were making rapid growth, and hops were
in fine condition in the northern counties. At the close of June the crops were doing
well, although needing rain. Oats, corn, late barley, and the condition of pastures
had greatly improved. During the last week haying was begun in the southeastorn
gections. The rye hurvest had also commenced in the lower Hndson Valley, with
prospects for an average yield. The temperature and rainfall were helow the normal
and a drought prevailed over the eastern part of the State, which seriounaly injureti
pastures and potatoes. Hndson Valley grapes, however, were bearing well.

Unusnally cool, cloudy weather, with normal rainfall, obtained during the first
part of July, which somewhat retarded the growth of corn, petatoes, and garden
truck; but the prospects for grass had greatly improved. During the first week
wheat, rye, and barley harvesting began in the 1ludson Valley. Peaches, pears, plums,
and cherries were in fine condition, and an average yield of apples was expected,
By the middle of the month considerable portions of the hay, wheat, and rye crops
were secured in excellent condition, but in the northern portions this work had
soarcely begun. Wheat and rye were of a good color and well filled, and the hay
was of an excellent quality. Oats and potatoes were well advanced and in fine con-
dition; corn, although growing well, was still backward. A drought prevailed inthe
southeastern section, which seriously damaged early potatoes and caused increased
injury to crops that had not recovered from the prolonged lack of rain in May and
June. Tree fruits were in guod condition. Showers during tho latter part of June
delayed the harvesting. The oat harvest was well advanced in the southern Hudson
Valley. Corn was still retarded by the cool nights, but promised a good yield.
Apples were unusually sound, although the yield was notlarge. Pears and penches
continued in good condition, although the peaches were undersized, which ;’act was
attributed by some observers to the excessive yield. In a few peach orchards in
Orleans County the “yellows” was noticed. Although the potato blight was
reported in a few sections, the crop in general was in excellent condition, especially
the late planting.

During the beginning of August heavy local raing oceurred and the temperature
was considerably below the normal. The wheat and rye harvests were completed,
whea:é;iving more than an average yield and the rye less. 'The oat harvest became
well advanced, with large yield of grain and straw. In goneral, the crop was free
from rust. Buckwheat blossomed and was growing finely. T'obacco, while back-
ward in some localities, promised well. Pears, peaches, sz plums were an abundant
yield, although the peach * yellows” showed a tendency to spread. The rainfall
during the middle of August was very unevenly distributed, and the temperature
was above the normal. In general, the ground was in good condition for plowing,
excepting in the lower Hudson Valley, where continned dronght rcntlore& the soil
unfit for working and greatly damaged such products as had not matured. More
than the usual amount of bright weather prevailed over the State, however, givin
an impetus to late crops as well as checking the potato rot and blight, which h
developed to a small extent in various localities. The harvesting of oats progressed
rapidly, the yield being much above the average in quantity and quality. Corn

ew well and reached an average maturity, excepting in the cool northern sections
or where retarded by heavy local rains, Tobacco was growing finely; hops were in
good condition in Franklin County, although elsewhere the outlook was not so
favorable as a short time previous, principally on account of the ravages of the hop
aphis. The temperature for the last part of the month was about normal, while
severs local storms distributed the rainfall very unevenly over the S8tate. Pastures
and meadows were in fine condition. The ground was excellent for working, and
o considerable acreage of wheat and oats had been sown by the end of the month.
The oat harvest was not quite completed, and some grain had been slightly dam-
aged by moisture. Corn was still backward. The potato crop was not as promising
at the beginning of September as it had previously been, The blight, ult{;ough not
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existing generally, was locally reported from many sections, The outlook for buck-
wheat was very favorable, and a portion of the crop had boen harvestod in Chantauqua
County. In Franklin (!mmt?' op-picking began oun the 1st of S8eptember. The
hops were found to be somewhat damaged by moisture. The tohacco harvest began
during the first week of September, with prospects for a large yield, of excellent
uality.
4 The {umpumtum and rainfull for the tirst part of September were about normal
and very favorable for vegetation, espeniu]ly grass, huckwheat, and fruits. The
ground remained in excollent condition and full seading progressed rapidly and was
well advanced. The sowing of wheat and rye was nenrly completed in many por-
tions of the State. The potato blight still continued in some few sections, but the
tnbers were genernlly in u sound condition and a large erop was being marketed.
Owing to the cool nights, corn was still buckward, excepting in a few localities, but
the harvesting of the crop was expocted to be general by the 14th in the Hudson
Yalley. Buckwhent harvest was well under way by the 10th, and the crop promised
well.  Owing to the prevailing cloudy and wet weather in the northern part of the
Btate, considerable quantities of oats and other graing remained still in shock on
the 8th. Franklin Count holm, on account of excessive moisture, are estimated to
be below tho nverage yield. The quantity of grapes is below the average, but the
quality of such as have ripened is reportod very good. Tree fruits in general are
abundant, and apples, altheugh the yield is not ns great as usual, more than make
up for the deficiency by their fine quality and sound coudition. Corn is reported as
well filled, and an average crop is expected.

NORTH CAROLINA.

From Dr. H. B. Battle, director North Carolina weather service:

Average dates of planting and harvesting of cropa:
Preparation of soil generally completed by end of March.
Cotton planted April 1 to April 30; harvested August to Junuary.
Tobacco transplanted April 1 to May 105 harvested July to October,
Corn planted about April 1; harvestod in Septomber.
‘Whent planted October 10; harvested June 1. Ouats and rye planted September
10; harvested June 15,
Dates of planting and harvesting of cro;m in 1801
Preparation of soil begun April 1; done very hastily.
Cotton planted April 15 to May 22; picking, not general, September 15,
Tohacco transplanted during May; curing commenced August 28,
Corn planted early in April; harvestod average date.
Hurvesting wheat and rye progressing June 19; planting September 10,

Normal mean temperature, and rainfall and departures for 1891,

Temper- | Depar- Depar

Months. . ature. |ture, 1891, ReRIL oo a01,

January . 4.5 0.3 4.64 +0.20
Fobruary 4.7 +3.2 4.10 +1.50
are 48.8 —~3.6 4,83 +2.50
Apedl .o 5.9 1.2 400 —178
MY e i et 47.56 -4 4.10 +1.20
June 74.9 +0.5 4.64 ~1.2
July 8.6 41 b. 24 150
Augunt 76.4 - 0.7 6.09 1.91
Beptembe TRl 5.20 |..esveenen
Ootobur. o e e i icieaeenan (11 R S 417 [eannee aae

The weather crop conditions during the season of 1891 have heen unfavorable from
the beginning in the 8tate of North Carolina.  Owing to the continned cloudy weather
and excessive rains during the first three months of the year the usual preparation of
the soil, which beginu early in March, was delayed fully three weoks. arch was
the coldest and wettest month, with a departure from the normal of —3.5°, and an
excess in precipitation of 2.60 inchea. The soil became soaked, ronds were so maddy
a8 to be nearly impassabloe, and outdoor work was impossible. At the beginning of
April the “rainy season” suddenly ended with a cold snap, sending the temgersturo
below freezing on the 5th, with heavy frost. Drought provailed during the latter part
of April and the first half of May, causing the soil to become rapidly dry and hard.

Planting was done chiefly during Aywil and early part of May, and was done too
hastily, without proper preparation of the soil, resulting from the start in a poor

6
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stand of the chief crops, especially cotton. The stand was further injured by the
late killing frosts of May 5, 6, and 7, which greatly damaged truck crops and injured
cotton in many places s0 a8 to necessitate replanting, some of which was done as late
a8 May 22. Fruit generally escaped serious injury. The transplanting of tobacco,
which generally beging April 1, was commenced o month later this year. The
weather conditions during May were unfavorable beeause of the drought during the
early part, broken about the 12th, and on account of the decided deficiency in tem-
perature, the departure from the normal being —3.3°. This was the chief cause of
the subsequent poor and late condition of the cotton crop,

June was the most favorable month of the season, being slightly in excess in tem-
perature and deficient in rainfall. Crops grew rapidly and farmers were enabled to
cultivate and destroy weeds and grass, which had made unusual headway. The favor-
able conditions continued until the 10th of July, at which date cotton was blooming
freely and crops werc cleared of grass and well cultivated. But the remainder of July
was unusually cold and wet, making it the coldest J ul{ for the past twenty years.
The deficiency in temperature for the State was 4°, with an excess in precipitation
of 1.50 inches. The condition of all erops except corn rapidly deteriorated, espe-
cially cotton, the growth of which was delayed and blooming stopped. 'The first three
weeks of August were favorable for all crops, but excessive rains fell again during
the latter part. September was drier, with cool nights, which were decidedly
unfavorable.

The condition of crops during the latter part of the season is as follows:

Cotton is from three to four weeks late, bad stand, very weedy, but not fruiting
well; is shedding upper squares and is suﬂz'cring materially from rust. An carly frost
would do very great damage, but with very late fall a conservative estimate would
net place the yield higher than 70 per cent of a full crop, Cotton is opening very
slowly and picking is progressing at but fow places, while at this tine lust year the
greater part of the unusnally large crop had been picked and marketed.

Tobaceo is being cured rapidly, but the damage by excessive rains during July and
the latter part of August is now seen to have been considerable. Curings are too
frequently poor both in eolor and quality, but the yield will be good.

Corn was in excellent condition thronghout the year, and a full crop gathered. The
uniformly good condition of corn as compared with cotton, even in unfavorable years,
~should serve as a warning to farmers to place more dependence on food crops and
less on cotton, which seems always the first to suffer from the effects of bad weather.

Trucking was very successful in the southeastern part of the State. The yicld of
fruit is excellent and abundant. The yield of grain and minor crops has been some-
what below the average.

A special characteristic of the season was the unnsual number of destructive hail-
storms occurring during May, June, and July, which have inflicted thousands of dol-
lars damage to crops in this State during the season,

The crop season of 1890 was so excellent, the yicld of the staple crops (except fruit,
which was a failure) heing the largest obtained for many years, that the following
iex(l)mpnrison of the departures during the first half of the years 1890 and 1891 is

structive:

Departure | Departure | Departure | Departure
Months. in mn}ner- in rafnfall. { in temper- | in precipi-

ature, 1890, 1800. ature, 1801, |tation, 1891,

JBAUATY o aenuvnnnmnnecnvasaeaancrsasraoiercsscasans +90.0 -—3.21 -0.2 +0. 20
FODTHATY v eivereneernaraneiieerraieennnrnnsnan +6.9 40,10 +i2 -+1, 50
March . 0.8 —1.43 -~ b +2. 50
April +0.8 ~1,26 +1.2 -1,78
ay - +0.0 -4-0. 69 ~3.3 +1.26
June. +2.7 --1.81 +0.5 —1.26
TObAL o oo eveee e iee e eaiearaacraarannans +18.6 —6.9 ~2.1 +2.43

OREGON.

From Mr. B. 8. Pague, observer, Weather Bureau, assistant director
of the Oregon weather service:

Farming operations in Oregon are almost continuous. The harvest of 1890 was
‘finished, and immediately plowing and seeding were begun. The fall plowing nnd
sceding depends upon the commencement of the autumn rains. The almost rainless
period fromn June 20 to September 20 allows the earth to become very dry, and it is
not until the rains begin that extensive plowing can be prosecnted. Hence favor-
able climatic conditions are of paramount importance. The period from July 1,
1890, to January 1, 1891, was unusnally dry, the precipitation in those six months
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being from 15 to 70 per cent helow the normwal amonnt. The temperature was ahout 2
degrees above the normal. During December and Jannary much of the land was pre-
pared for seed. Almost uninterrupted outdoor work was done during January.
Bpring was apparent during the month, huds swelled, leaves broke forth, und an
open winter seemed imminent. There was an absence of frost in the ground up to the
1st of February. Fobrnary was cold and wet. In western Oregon the gronnd was
thoronghly saturated with moisture; in eastern Oregon snow covered the ground,
The backward conditions commenced February 1 and continned np to March 21,
when warmer and drier weather prevailed. Thore was little furm work done
(lurinpi the month of Maveh. In western Oregon the soil was too wet, except on the
aplands; in eastern Oregon the snow was melting; by close of month the snow was
gone, but the soil was too wet to be worked. Up to April 1 there was little spring
seeding done. The winter wheat was, however, in cxuuflont condition; the milduness
of the winter prevented any freezing out; it had a good color, and was well rooted
and well stooled. April opened cool, with freozing temperature and frost, and closed
with springlike temperature and woeather. The April night tenaperature was higher
than usunl, There were no warm days; only one maximtm was reported ahove 800,
During April spring seeding progressed very well, especinlly in southern and parts
of eastern Oregon, in Umatilla and Morrow connties particularly. The cool weather
checked rapid growth and allowed vegetation to gathor root, strength, and vigor,
Toward the close of April winter whent had good growth., Oatn were healthy and
had an equal growth with whent. By April 20 truit trees were blooming and,
leafing; hops were above the ground and in a very thriving condition; sheep shenr-
ing was in progress and the best clip for years was being secured.  Owing to the
mild winter, stock wintered remarkably well and the range grass was very good,
There were frosts in March and April which at the time were not considered dam-
aging, yet during May it was found that the fruit was considerably injured by
them, not sufficiently mmjurious, however, to muke v marked shortage in the total
yield of fruit, for fruit trees hear so heavily that unless frosts prune out the super-
fiuous fruit it must he done by hand, otherwise the fruit, treesn would bear them-
selves ont or break down. Seeding continuned during April, first on the nplands;
then, as the soil gradnally dried out, seeding was done on lower land. By May 10
sveding was Ipmcticull over and the weather conditions were very favorable to the
growth of all crops. The entire spring was backward; April weather was favorable
to the life and vigor of vegetation, May to the growth and advancement, up to the
23d, 24th, 26th, and 26th, when hot dry wind« provailed along the upper Columbia
River basin (ining considerable damage to cerenls, During June coul, partly
clondy weather, with general and frequent rains, prevailed. Thore was an absence
of any injurious climatic conditions and the presence of all favorable ones. The
ripening period was dolmged, but the certainty of fine crops improved each day,
Haying was in progress during the month, and never beforg were there such hay
crops secured. Strawherries and cherries yielded well, although both were injured
by the rain, lln{ys thrived, and the hop-louse made its appearance. The weather
conditions kept the codling-moth and kindred insects in embryo.  July was fuvorable
to the ripening of cereals, fruit, etc. There were no injurious conditions except an
extremely hot period from the 22d to the 25th. In Wasco and S8herman countics the
grain was somewhatinjured; in other sections it was too far advanced to be injured,
considerable fall whent having boen out. During August harvesting was in fine
operation. Rains on the 4th, Hth, and 6th delayed harvesting, but did no damage,
Harvesting continnes on September 12, and will continue until about October 1,
when practically all the grain will have been thrashed,

To summarize, it might be snid the dry autumnn of 1890 delayed full plowing and
soeding, the warmth of December and Janunry advanced vegetation, the cold and
wet of i‘uhrlmry and Mareh dolayed spring operations and advancement of vegetas
tion. April, May, and June wero very favorable to the growth of vogetation, July
and Angust to the ripening and harvesting of products,

Froequently in June the weather becomes very dry and a hot Swriod comos along,
which does great damage to the grain, drying it up, shrivoling the borry, ete. This
yvear the only injurions climatic condition was the hot wind in the latter part of
Muy, which did slight damage in the upper Columbin River basin.  The June rains,
however, repaired about all the damage that was done,

The harvest of all cereals and frnit in Oregon this yeur was never better, The
wool clip was large and most successful, Stmﬁc wintered well, the loss was practi-
cally nothing, and they were in prime condition for sale in May and June. Hopw
bore well, but the hop-louse did damage. Corn never yielded so well. Melons were
plentiful and of immense size, Garden truck was late in developing, but all gardens
were successful, Potatoes are so plentiful that many acres will not be dug, as they
won't pay for the difging. Good prices prevail, debts and mortgages are being paid
"ﬂ;; an t'}w Oregon farmer is happy and prosperous over the successful harvest of
1891,
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OHIO.

From Mr. Charles M. Strong, observer, Weather Bureau, secretary of
the Ohio meteorological bureau:

Excessive rainfall during the month of March and deficioncy in tempnratu;'e dur-
ing the first half of April prevented farming operations on any large scale from tak-

i"ﬂ’m"' .

ring the latter part of April and the first few days in May farming oycwmtions
were in general progress in all sections of the State, and advanced rapidly under
favorable auspices, although the ground being rather hard made plowing dificult
and delayed the work.

The temperature and sunshine, both above the normal, favored plowing and the
development of wheat and grass, which grew rapidly. The rainfall was deficient
and was badly needed to soften the ground. From the 2d to the 9th of May the
temperatare was much holow the normal; killing frosts, with ice forming, being
reported generally from all sections of the State on the morninﬁs of the 5th, 6th, and
7th. The wheat plant was badly touched in localitics in the northeast section.
Tender plants and franit were seriously injured north of Columbus, and grupe shoots
were badly nipped in many loealities sonth. A peculiar haziness and dryness of the
atmosphere contributed largely toward preventing serious effects from frost south
of the center of the State. The dronght that began during the month of April con-
tinued until the 19th in the northern and middle sections, when copious showers
fell, reviving the vegetation, which was bogining to suffer seriously. Despite the
drought the wheat continned to improve undor the influence of the dry cool weather
to the 17th, when another killing frost injured it somewhat on low grounds in some
localities. This frost also killed garden vegetables, fruit, potato vines, and corn in
the northern and middle sections.  The effects of the frost on fruit were noticed in
the latter part of the month, in the general falling off from trees. 'I'he month closed
with excessive cloudiness and lack of warmth, but was bencficial on account of con-
tinned excess in rainfall, which further relieved the droughty conditions and placed
ground in better condition for working. .

During the first of June excess of rainfall and alternate sunshine and cloudiness
produced excellent growing weather. Cereals wore doing woll, although the corn
waa retarded in growth by the cool nights. Increased warmth, with deficiency in
clondiness and rainfall, formed very favorable conditions throughout the balance of
the month, and were evidenced in the rapid development of all growing crops,
especially corn, potatoes, and tobacco, and the maturing of the whoat, which was
being harvested in the middle and southern soctions at the end of the month, The
rapid development, with accompanying high temperatures, proved injurious in only
one th‘;ng, that is, in the rapid growth of weeds in the corn and baking hard of the

ound. '
grDuring the month of July the temperature was considerably below the normal,
but injurious effects that would naturally result from this condition were overcome
in a large degree by deficient cloudiness and opportune rainfalls. As a whole, con-
ditions continued favorable, and the development of all crops, except the corn,
which was hindered by the cool nights, were in proportion. In the northwest por-
tion of the 8tate droughty conditions provailed during the latter part of the month;
also, ﬁ;‘ushoppers proved very destructive to oats and pasturage. At the end of
July the wheat was generally secured, outs were ready for harvesting, and fall plow-
inﬁwaa ready to begin,

uring the first week in August the deficiency in tomperature, with excessive
cloudiness, rendered conditions unfuvorable for corn and potatoes, 'The farmers of
the northwest section were cutting their onts to save them from the grasshuppers.
Fall plowing was also commenced. During the sccond and t,hir({;weeks ¢corn,
potatoes, and pastures were affected unfavorably by eontinued dry conditions, but the
oat harvesting was facilitated, The drought was especially severs in the northwest
portion of the State. During the weck ending the 20th the drought was generall
relieved by copious showers; corn, potatoes, and pasturage were revived, and fall
pasturage saved. Fall plowing continued during the month under generally favor-
able conditions, the only difficulty encountered being dryness of ﬂllif

Deficiency in temperature, excessive cloudiness, with only normal rainfall, ren-
dered conditions unfavomhfe at the commencement of September, hut this was
relieved hy the second week by retarn to more seasonable conditions, followed the
Jhird week by summer heat and dryness, which, at the present writing, has placed
sall crops in a secure state and matured the corn, tobacco, and potatoes.

The fall plowing is ahout finished, also wheat seeding, with largely increased
acreage.

Fall pastures are again suffering from droughty conditions,
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Perfods of drought, wet wonther, or normal conditions:
March 1 to 10, normal raintall,
March 10 to 20, excess in rainfall,
March 20 to April 9, normal rainfall,
April 9 to May 19, deficient rainfall.
May 19 to June 8, excess in rainfall,
Juue 8 to 28, defieiont caintall,

June 28 to July 8, excess in rainfall,

July 8 to 18, normal rainfall,

July 18 to 28, deficient rainfall,

July 28 to Ang. 7, excessive rainfall,

Aug. 7 to 27, normal rainfall,

Aug. 27 to 8ept, 12, doficient rainfall,
Jool and warm spells:

March 1 to 30, warmn.

March 30 to April 9, eool.

April 9 to 29, warm,

April 29 to June 8, cool,

June 8 to 28, warm.

June 28 to Aug. 7, cool,

Ang. 7 to 27, wann.

Aug. 27 to Sept. 12, cool.

' FRANNSYLVANTA,

TFrom Mr. L. M. Dey, observer, through Mr. Ball, assistant ohserver:

A State large as Pennsylvania must necessarily be divided into several areas, in
each of which general farming operations—the planting and raising of erops and
their final harvest-—ocenr at diferent periods of the year, Loceal farming operations
depend upon both the latitude and the altitnde of u given place, so that we find farm
work either more advanced or behindhand according to loeation, whether in a higher
or lower latitnde, in the valley or nupon the monntain side. Spring farm work prop-
erly boging with plowing for spring wheat, onts, and early potatoes, The date of
commencement depends npon the charactor of the pust winter and the condition of
the ground during March and April.  As soon as tfw ground thaws sufficiently the
plow is put in and the work occupies the greater part of March and April.  The
plowing season of 1891 in Penngylvania was unfavorable.

In many places the gronnd was hard and dry, and farm work and plant growth
were Yackward,  Corn-planting usnally extends from abont May 1 to June 10, Thia
season the planting was Inte and slow. Mnoeh of tho early planting failed to germi-
nate, owing to tho insuflicient moisture.  Frosta and some freczing weather oceurred
during the last week in April, but only slightly damnged frait trees and tender
plants, The trees were heavily laden with bloom, and some declared that the froat
was beneficial, as it enused many of the blooms to tall, thus relieving the weighted
trees,

From May 1 to 15 plowing for corn was still in progress in the northern conutios,
while in the southern the planting was well advanced and somoe of the corn was
above ground. The season was still backward, Cold dry weather continned, yot
little daanage was done to wheat, grass, and froit trees. Considering the nnseason-
able weather, the fino appearnnee of vogetation and growing crops at this time was
remarkable.  After May 15 the outlook grew serions, the drought continued, and all
crops were suffering.  Corn planting was delayed and wheat and grass showed the
lack of moisture. Tho temporature at this time was nearly normal, which was
exceodingly fortunate.

By Juno 1 crop planting, except tobacco, was nearly over.  Weather atill unfa-
vorable, and but little rain had fullen. During the week ending May 29 general
rains had fallen, and these in many sections saved the crops from serious injury.
Cool weather continued, yet, notwithstanding al, the cmullltiun of the crops was
encouraging.

A hot spell oceurred from the 8th to the 17th of June, and the crops advanced
rapidly., The warn weather and gonerous rains lent renewed energy to plant life,
Corn especially improved wonderfully, and correspondents stated that wheat never
looked botter than at that time. Enormous erops of tobacco and petatoes were
planted, the warm showery woather being oupor-,inlly favorable for tobaeoo planting.

By July 1 haying had commonced and tobaeco had been abont all planted. Al
erops were in fine condition and the weather propitions.  Whent harvest began
about July 3 and was soon in full blast.  Rarely bofore has such an enormouns yisld
of wheat been seen in Pennsylvanin.  Evervwhere farmers were rejoicing at the
luxuriant fiolds of waving grain, Other crops were also i fine condition. The
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weather was cool and retarded the growth of corn, but the outlook for a large erop
was very promising. .

Hailstorms on July 3 did some damage to corn, tobacco, and frait in the central
portil;)_nsd of the State. Thus far the season had been without destructive storms of
any kind. -

heat harvest was nearly over by July 20, and still greater satisfaction was ex-
pressed at the pros})ects of a splendid yield.

A protracted cool spell ocenrred during the whole of July and the early part of
Augnst. On three days only did the temperature rise above the normal. No serious
dama.ge resulted, other than to delay the growth of corn. From August 12 to about
the 26th the weather was generally warmn and sultry. In the extreme northeast
section the drought remained unbroken and the crops suftered greatly, Wells,
springs, and small streams were dry, and it seemed that the season would be disas-
:r«;n_u. Copious rains fell during the latter part of Augnst and gresatly revived vege-

ation.

The week ending August 28 was characterized by destructive and terrific rain
floods in the interior counties of the State east of the Allegheny Mountains, and
especially in the 8chuylkill and Lebanon valleys. In many places the rain was the
heaviest ever recorded, but-fortunately the crops on the whole were too far advanced
to be seriously injured. The period of wet weather continued until September 7.
flince then the days have generally been fair and cool, affording excellent opportu-
nity for farm work. Corn needs more sunshine and warmth to mature it before frost.
Preparations are making and fall seeding will begin properly about the middie of
September. Farmers are rapidly pushing the cutting of tobacco, the cool weather
causing them to fear the approach of frost.

On the whole the year has been aingulurly prosperous, and well illustrates the
proverb, ¢ A bad beginning makes a good ending.” Theearlyseason was nnfavorable,
Cool weather and dry soil retarded tarm work and the growth of crops. Notwith-
standing all, the ontlook was at all times favorable, A Dbrief period of drought
darkened the bright horizon, but generous rains and plenty of sunshine dispelled the
gloom. The extreme northeast section, it is true, suffered n protracted drought, but
rain came in time to save most of the crops and the yield was very fair.

In conclusion, it can be said that fow years within the memory of man have yielded
more abundant harvest, few have given more pleasant weather for farm work, and
few have given less cause for complaint of floods, droughts, insects, or the many
other ovils so well known to agriculturists.

SBOUTH CAROLINA.,

From Mr. A. P. Butler, observer, Weather Bureau, at Columbia,
director of State weather service:

The general farming operations began about the 1st of March, but were attended
with but little success. The excessive rains prevented thie proper preparation of the
soil and greatly retarded the planting of the corn erop, 8o that nt‘mmb half of April
wan consumed before the farmers could prepare any portion of the lands for the cot-
ton erop. Abent that time the rains ceased and the s0il became so hard that it was
imposstle to plow and plant the remainder of the crop until about the month of
June, and much of that which was planted Inte did not germinate, and it was not
until the latter part of June that it conld be said that the crop was fairly up, and
not until early in July was the crop reduced to s stand. Muaﬁ of the land was so
overrun by grass that came up before the plant that tho stands were made imperfect
by the choppers, and in some inatances the crop was abandoned, so that about one-
tl{ird of the crop was very late, and the continnerd rains cansed that part of the crop
to grow unusually fast, taking on and holding but little fruit.

The early cotton, while it grew very slow in June and the first part of July, had
fruited well, when the rains, the want of sunshine, and the low temperature in July
and August and the two weeks in Soptember cansed the plant not only to shed, but
to rust, the seed to sproat in the opeu bolls, thereby destroying much cotton and
badly injuring the staple, so that the prospects of a fair averago cotton erop is not
encouraging, and will certainly fall far below the crop of last year.

SOUTII DAKOTA AND NORTH DAKOTA.

From Mr. Samuel W, Glenn, osserver, Weather Burean, director of
the South Dakota weather service:

The winter of 1890-'91 was milder than usual until after Febrnary 1. The greater
portion of February was warmer than the seasonal aversge, Stock fed and fattened
on the range most of the winter, thereby enabling stock men to earry them through
on what would otherwine have been a gerious shortage of feed.

[y
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A little seeding was done at favorable opportunities in the early part of March,
but this work was not general until the latter part of the month, when it was prose-
cuted under favorable conditious of soil, due to the melting of recont snows., Inter-
ruptions were frequent during the mouth from frost, cold, sud snow.

n the first half of the month of April seeding was interrupted by windy, cool, and
rainy weather in most sections, but every favorable day was untilized. The latter
part of the month warmer and more favorable weather prevailed, and by the 24th
much of the grain was well sprouted and growing under most favorable conditions
of both moisture and temperature, inducing a much larger acreage to late wheat
than was anticipated. The month closed with the sprouted grain in South Dakota
in luxuriant growth, and most of the seeding done; while in North Dakota, latitude
considered, a8 fuvorable conditions prevailed, but work not so well advanced. Frosts
occurred in North Dakota and &)ortwns of Bouth Dakota the latter part of the month,
but no serious damage reported.

The first week of May was unnsually cool, and frosts did slight but temporary
damage to staples in North Dakota and northern South Dakota, and considerable
injury to berries and early vegetables. Tho temperature was below the average
most of themonth, andshowers were local, some localities fesling the need of rain very
much during the last week, especially forcorn, andsomespecially lutesmall grainthat
had lain in the ground unaprouted for some time. Frequent high winds added to
the effect of the droughty condition. This condition was, however, permanently
relieved by generalshowers on the28th and 29th. Cornplanting was generalduring the
month. The month closed with North Dakota in better condition in point of moisture
than SBouth Dakota, with crop advancement correspondingly satisfactory. In South
Dakota corn was doing fairly well, but needed warmer weather.

The temperature of June was below the average, a8 also the amount of sunshine,
Unusually heavy and opportune rains occurred over both States, stimulating all
crops to phenomenal growth. High winds were slightly detrimental, and local hail-
storms inflicted some injury, but the general oonditions were exceptionally favorable
to small grain and grasses. Corn, already behind the seasonal condition, wonld have
dono better with warmer weather. Inlocalities where the droughty conditions of May
had seriously injured crops the ground was reseeded to something of later maturity.
The conditions during June converted the fears of May that there would be a repeti-
tion of former unfavorable seasons into ro{oicing, and the month closed full of prowise
for amost bountiful crop ofsmall grain and grasses. Jnne practically made the wonder-
ful small-grain erop })rndnced by the Dakotas during the season.

The temperature of July was below the average, while tho rainfall waus about the
average over North Dakota and below over South Dakota. The amount of sunshine
was about the average. 'The conditions highly favored small grain in South Dakota,
but in North Dakota the growth was most too rank; considerable complaint was
made of *‘lodging,” and fears were entortained that grain would sot mature hefore
possible early frosts might injure it. By the 26th the harvosting of small grain was
well advanced in S8outh Dakota, and progressing under most favorable general con-
ditions. Localities in North Dakota had reported light frosts, but no serious dam-
age. Local hailstorms did some damage in both States. The month closed with
the hurvestin;f of small grain in southeast South Dakota practically completed and
elsewhere well advanced, while in North Dakota most of the rye and barley was cut,
with indications that general harvest wonld begin about Angust 10,

During Augnst the absence of general rains, the abundant sunshine, and higher
temperature all combined to produce the most favorablo wenther for the ecompletion
of the ripening, harvesting, alimited amount of thrashing, and late hay-making in
Sonth Dakota, and pushing toward completion of tho harveat in North Dakota.
Corn (not a staple in North [)nkom{, considerably behind the sensonal condition at
the close of July, made marked advancement, and gardon stuffs and grass cropa
developed finely. Unfortunatoly, a frost oceurred over most of North Dakota and
northernhalf of South Dakotaonthe22-23d, doing considerable damage tosmall grain
in North Dakota (in quality more than quantity) and killing vines and vegetables,
and dsmaging corn considorably in South Dakotn in arens, many localitios iu the
frost belt escaping with little or no injury. 'Timely warnings from the Weathor
Bureau doubtless did mnch good, as ‘“smudges” were genernl in both States. Some
damage was doune in both States by local hailstorms. The month closed with SBouth
Dakota bm;{l successfully garnering the most bountiful and highest quality small-

rain orop that she has ever producod, and North Dakota pushing to completion the
ﬁurvustinf of n very heavy orop, inferior only to that of S8outh Dakota in that some
of it has been damaged by frost.

The temperatare of Soptember (1 to 12) was below the sensonal average over
both States.  Rain is needed gonorally for fall plowing., Heavy frost ocenrred over
North Dakoti and the greater portion of St)lltﬁl Dakota on the 2 and 3d, but no
apecial damago reported from Noreth Dakots, the halk of the small geain boing har-
vested; but in Svnth Dakota, takon in connoction with the ottect of the August froat,
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m mmilooalitien corn snffered considerably, and the frost injured vegetables farther
south than in Angust. Corn will mature in southeast South Dakota, elsewhere the
frost injury is permanent, and as a whole the corn crop can be called but ¢ fair.”
The crop season is practically ended in both States, and it remains for the Dakota
farmers but to convert the surplus of their overflowing granaries into other neces-

saries and comforts of life.
TENNESSEE.

From Mr. J. B. Marbury, observer, Weather Burean, assistant in Ten-
nessee weather service:

General farm work was commenced in Tennessee about the middle of March,
nearly one month later than the usual time, owing to the nnseasonable weather
which was cold and wet. Very little progress was made in general farm work untif
about the second week in Apri{

During the latter part of March the weather continuned so cold and wet that
farmers were delayed in preparing tho Innd for planting, and what seed had been
previously planted was greatly damaged. These conditions culminated in a cold
wave and heavy frost about the 6th of April, which did some damage to fruit and
killed & good deal of young clover.

During the third week in April the weather was about normal and generally
favorable to farin work, During this period large areas of corn were planted and
grepurations made for the plunting of cotton, which was commenced about the mid-

le of the month, The area planted in cotton this season was somewhat smaller
thnnkusuul, a8 many farmers have turned their attention to clover, grasses, and live
stock, .

The area sown in oats was also small, owing to the delay in getting the land ready
for Ilvlanting.

A large area of Irish potatoes was planted, and although the early part of the sea-
son was rither cold and unseasonable a splendid crop was made.

‘Wheat continned in good healthy condition dnring the entire season, except s
slight dange by rust in the northern sections, and a very fine crop was harvested
and saved.

Tobaecco plants were rather small, but in good condition when planted during the
latter portion of May and first of June. Soon after the first plantings a short
drought set in and many of the plants died, but the second planting made a good
stand, and an average crop is assured unless destroyed by an early frost.

A (irougbt set in about the 3d of May and continued till the 18th, This was
accompanied by unseasonably low temperature, which greatly retarded the maturing
of nearly all erops.

A good deal of &tton was killed outright, and the land had to be replowed and a
ulsﬁo;ul planting made, and this crop will not be saved unless there should be no frost
till late,

Good seasonable weather continned through the months of July and August, and
crops of all kinds did well, except cotton, which was somewhat injured by the
abnormally cold nights daring the last week in Augunt,

During the first two weeks in September the lack of rain caused a drying and
hardening of the soil to such an extent that plowing for wheat and other fall seeds
had to be suspoended, and these conditions exist ut the closo of the weok ending Sep-
tember 12, .

The early corn erop was the largest that has been raised in this State for years,
bat the late crop is not at all encouraging, and unless good rains oceur in a short
time there will not be more than a third of the nsnal crop,

Cool nights and warm dry days are now rendering the cotton outlook rather
gloomy.

TEXAS,

From Dr. I. M. Cline, local forecast official, Weather Bureaun, Galveston:

During the month of January the precipitation was in excesa over all portions of
the S8tate, the average above normal being over 3 inches. That this excess did not
fall in heavy rains is shown by the fact that the number of rainy days daring the
month averaged about 12 per cent above the normal, and consequently the greater
part of the precipitation was absorbed and retained by the soil. The temperature
averaged 2 degreos abovethenormal, which, with theshowery weather, was very favor-
able for the wheat crop of the northwestern part of the 8tate. During the months of
February and March the precipitation was generally deficient. During February it
was less than 50 per cent of the normal, and the number of rainy days was about
20 per cent below the normal; while during March the amount was from 1 inch to 13
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inches deficient, except over north Texas, where it was above normal, but the num.
ber of rainy days was generally about normal, General farming operations began
in February, when plowing for cotton, corn, and other crops was entered upon in all

ortions of the State. The rainfallof January, with whatrain fell during February,

ept the gronnd in unusunlly good condition for cultivation, while the exceptional
fair weather enabled rapid progress in farm work. During March and until the 10t
of April the same favorable conditiona as pmvnilod during February continued, and
farming operations progressed rapidly. Frost from April 8 to 5 did some damage to
the fruit crop. By April 10 the corn erop had been planted pnd was generally com-
ing up; the greater part of cotton had been plantoed over the sonthern portions of
the State and planting was under good headway over other portions. krom April
10 until the 1st of May the minfaﬁ was above the average and the temperature
was about the average, which brought up corn and cotton gonerally, the plauting
of cotton having been completed in the southern and central portions of the State by
A}n‘il 20, and in all sections by May 1. During the latter part of April the Brazos
River overtlowed its banks and did some damage, which necessitated replanting s
few thousand acres of cotton and odrn; this, however, was replanted by May 7,
and eame up and grew off rapidly. The precipitation for May averaged about
2 inches bolow the normal, but it fell on about the average number of days
and was well distributerd throughout the month, oxcept along the coast and over
the eastern portions of the State) whore the number of days as well as the amount
was deficient, On May 17 considerable damage was done by hailstorms in the
northern and eastern portions of the State, and slight damage in one or two of the
waostern counties; about 26,000 acreu in cotton, corn, wheat, and oats were badly dam-
aged, and about 4,000 acres were entirely ruined; this was, howover, all replanted
in cotton. The temporature during May averaged about 2 degrees daily below the
normal, and this had the offect of retarding the growth of both cotton and corn.
The cotton plant on the st of June was small in consoquence of the cool wenther,
but was goenerally healthy, and the erops were nnusually cloan and well oultivatad
and the goneral ontlook was better than the average at this season of the year; in
some sections there had been n lurge incroase in acrenge, while in o fow there hiad
been a fulling off, yet the average for the State over lnst yoar showed an incroase of
about 7 per cent, which makes the total cotton crop of the Ntate this season about
6,000,000 acres. There was also an incrense in the acreage cultivated in corn; the
growth of corn lad not been materially retarded by the cool weather and the ero
was very promising. The weather throughout the sesson had been favorable forsma.
gmin, of which there was also & munch larger screage than last season; the weather
during June was favorable for harvest, and the largest yield of wheat per acre was
made that has been produced for some years. The oat crop was slightly injured in
some sections by the cool wenther and doficiency of rain doring May, but the crop
was generally about the average,

During June and July the weather was showery, with about normal temperature.
The rainfull was from 1 to 1} inches deficient, but the nunber of rainy days was
nenrly normal, and as a resnlt crops did not sufier to any great extont from the
deficiency, which fromn May 1 to July 31 amounted to mmr% b inches, The culli-
vation of corn was comploted by June 30, and of cotton {; July 16, With an
averago season after August 1 the cotton erop wonld have beeu heavy, ‘The previous
deficiency in rainfull would have been cousidered beneficinl, an it had given good
opportunity for work, and crops had never been better cultivated. At this time,
however, the cotton plant was putting forth blooms and bolls at & rapid rato, an
it re?uired at loust an average amount of rainfall, purticularly on account of the
previvus deficiency, but a large deliciency econtinued during August, and by the
middle of August prospects had falien off materially on account of drought. Worms,
which had appeared in & few soctions about the 1st of August, spread rapidly between
August 10 and 20 and throatened a great deal of damage. Howover, unusually
eold weather for Angust occurred from tho 23d to the 26th, which chocked the

~-apread of worms, and this was followed by another cool spell between the 1st and
10th of Soptombor, which atopped thom entirely, before material damagoe had been
done. Thetemperatures throughout the State, whiledecidedly below the average, were
in no instance low enongh to injure thoe cotton plant. Some claimed that the cool
wenther had eansed rust, but on close examination what appeared to be rust wus
found to be leaves turning yellow from dry weather.

"The deficiency in precipitation did not injure the corn crop except in some parts
of southwest T'exas, where the drought was most severe; taking the State as a whole,
the corn crop was slightly above the average. The good yleld of corn can be
accounted for from the reason that the crop was made hefore the middle of July
and that the season in tho'ground at the time of planting was sufficient, with the
ourrent rainfull, to keep all erops in u flattering condition until toward the last of
July. During the latter part of August and the first of September drought contin-
ued generally thronghout the State and cotton suffered severely, and the prospects for
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cotton continued to become more unfavorable, and by the 1st of 8eptember the plant
had stoyied growing over southwest Texas and ina few localities over eastern Texas,
et in other portions the top crop continued to stand the drought very well, and it is
lieved that the showers sinee the first of the month, with favorable weather from
this time on, will make an average top crop over at least two-thirds of the State.
The bottom crop was excellent throughout the 8tate, and the middle crop will make
a fair yield. Cotton-pickinﬁ is much further advanced than at a corresponding time
illll any previous season, and the staple is longer and much cleaner than is generally
the case.

Some have estimated that the effects of the drought since August 1 would result
in a decrease ranging from 20 to 25 per cent per acre from last year’s yield. This,
however appears to be greater than wonld result with the loss of the entire top crop;
since in 1882, the best yield ever produced in the State, the top erop was placed at
less than 15 per cent of the entire crop. Up to the 1st of August the crop looked
as well over the greater part of the State as it did in 1882, and the top crop now
gives promise of a fair yleld in the greater part of the State; consequently, if the
cotton is picked as clean as it was last geason, snd with favorable weather from this
time on, the yield per acre will hardly fall more than 12 per cent below that of
last year, which would give a yield of about thirty-eight hundredths of a bale per
acre; and this, with the increased acreage, would give an aggregate yield of about
1,800,000 bales for the State.

VIRGINTA.

From Mr. J. N. Ryker, observer, Weather Bureau, assistant director
of the Virginia weather service, Lynchburg:

The date of beginning of general farming operations in this State in 1891 was
very much delayed by reason of continued and excessive rains in February and
March, with temperatnre generally below the normal until about the 4th of April,
so that little preparation for spring crops could be made hefore the latter date.
This was followed by eighteen to twenty days of favorable weather, exceptin
frosts on April 7, 8, and 9, that slightly damaged fruit which was then in bloom; a.
kinds of frnit were in bloom between April 10 aud 20. Some corn was planted and
oats seeded during last ten days of April, thongh the last week of the month was tog
dry for plowing. Tobacco heds were not made this year until in April in most sec-
tions. gerious dronght continued from April 26 to May 16 in all portions of the
State, and, in the north and northeast portions until abont May 25 to 30, stopping
corn planting and plowing, causing almost an entire failure of the first crop of
clover and damaging the oat crop more than 60 per cent, and killing the greater

art of the new grass crop. After June 1 the conditions proved generally ver,
?avorable to all erops, especially to tobacco, and everything improved; these condi-
tions continued until a{;ont July 25, followed by continued rains and too much
clondiness, with excessive rains in sonth and sontheast scetions, that damaged the
melon, tobacco, peanut, and potato crops, with cool weather the last week of August
and first week of September, that retarded corn and tobacco, Since September 11
the conditions have been very favorable; fall plowing is probably nearly all fin-
ished, under favorable conditions, and prospects are bright for fall seeding.

h’l‘he following data will prove to e a tolerably correct statement for tflo crops of
the State:

Oats: Usnal time of seeding, about March 1; this year, from April 1 to 25, and the
amonnt cnt off by dry April and early May.

Tobacco plant beds: Usually from in winter up to March 1; this year, nearly all
after April 1.

Corn planting: Usuanlly about April 15; this year some from April 20 to May 1,
but mostly from May 20 to June 20.

Clover crop harvesting: Usually about June 1; this yoar very little of first crop
harvested, and second crop cut from June 20 to July 20.

Tobaceo plant setting: This year, abont the usual time, May 20 to Jnne 20 or 25,
iWheat harvest: Usually about June 20 to July 10, and this year about the same
time.

Oat harvest: Usnally about July 10 to July 25; this year, July 16 to Angust 1,
with very short crop.

Hay harvest: This year, about the usual time, from July 20 to August 20, witha
fairly good crop.

Corn.fodder pulling: Usually begins abhout August 20; this year, September 1.

Corn-cutting: Usually about S8eptomber 1, hnt this year will be near October 1,

Tohacco eutting: Usnally August 20 to October 15 this year, Septembor 7 to Octo-
her 15, if frost should not oceur sooner,

The fruit crop has proved an abundant one.
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Oats was about one-third to one-half an average crop.

‘Wheat probably about three-fourths crop.

Hay crop about an average.

Pastnres have been good since June 1, and are in excellent condition.

Corn promises a large and good crop.

Tobacco, a fair to large crop, though the quality has been injured by rains and
cloudy weather and the cool weather from August 26 to S8eptember 9.

WISCONSIN.

From Willis L. Moore, local forecast official, Weather Bureau, director
of the Wisconsin weather service:

April 1 found abont 2 feet of snow on the ground in the northeast part of the State,
2 to 6 inches in eentral and northwest portions of the State, and the southern part
uncovered. Plowing and seeding began in southern part about April 15, At this
time it was cousidered that winter grains had come through in excellent condition,
and that winter wheat especially was in fine shape; but the senson was thought to
be about two weeks late. The last half of April was warm enough to advance the
season fully np to the average. Spring plowing and seeding completed in the south-
g}'n co(;mties the last week in April, and also finished in the northern section by

ay 10.

The Crop Bulletin of May 2 said, in reference to the high temperature of the two
previous weeks: ‘‘The weather hasbeen too warm for the cranberry vines, starting
them too early and thereby making them linble to be frosted later on.” This pre-
monition was fully justified, for before the expiration of another week severe frost
oceurred in all parts of the State, with minimnin temperatures ranging from 19°
to 35°, and the prematurely developed eranberry shoots were considerably touched.
However, the effects of this cold were greatly mitignted by the fact that little or no
rain had fallen for eighteen days previous and all vegetation was comparitively dry.
‘Winter wheat, pastures, and srrinp;-sown grain were but little injured.

This drought condition continued up to about May 20, the ground being so dry as
to cause farmers to hold off in planting corn. Corn, therefore, entered the ground
late and under very unfavorable circnmstances. An average of about 1 inch of rain
now fell over the State, but its good effect was transitory and the drought remained
unbroken. S8evere frosts oconrred on the 25th and 26th, ice forming one-fourth to
one-half an inch in thickness in the interior counties. Again the dry and backward
condition of vegetation made the effects of the frosts but slightly apparent.

The rosy prospects of April slowly but surely deteriorated as the season advanced
without material rainfull, until on the 1st of June the parched ground and the
withered leaf of vegetation promised anything but a bountiful yield for the crops,
Corn and hay were particularly unpromising, and many flelds of wheat were nearly
as bare as when sown, four to six weeks before. But the temperature during May
was 4© below the normal, which tended greatly to preserve the vitality of plant life
during the drought period. Had abnormally high temperature boen coincident with
the May drought its severity would have been grently increased and the power of
fha growing crop to recuperate with the coming rains of June been considerably

essened,

But what a change oceurred during the month of June. While the rainfall was
below the normal in the northern portion, it was hoavy enough to break the drought,
and in the southern and west-central part it was from 1 to 3 inches in excess. The
temperature during the month was alao all that could be desired, averaging 1¢
above the normal. It may be snid that the wheut, rye, and potato crops were made
by the rainfall and tmnHemtum of the month of June. Kverything seemead to take
u new lease of life; fiellds that woere considered hopeless came forward with such
astonishing rapidity that at the end of the month all erops promised well except
hay., While more rain of a slow, sonking nature wonld huve been beneficial, still
there was enongh moisture stored {n the ground during tho mouth to carry wheat,
potatoes, and oats throngh the extremely dry months of July and Augnat to & sue-
cessful maturity and a good yield, But not so with the hay orop. o question at
once presents itself: If the rainfull were sufficient to produece a fair evop of cereals,
why should not the meadows produce their proportionate quota of hayt The answer
is probably found in the fact that the grass stocks grow much closer than those of
the cereals and that the roots are matted and many-fold more numerous, and therefore
consnme a greater amount of moisture, ‘To be sure, the sod protects the undersoil
and retards evaporation, hut this probably does not compensate for the great draft
made upon the moisture of the soil by the numerous roots, The crop was nhout
one-half the average, and was entirely harvested during Jnly.

July was cool and dry, the rainfull being 1 to 3 inches below the normal and the
temperature 5 to 10° below, conditions very unfuvorable to corn.

AG 01 40
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August opened with the hay crop all in, barley and spring wheat being harvested
in eastern .counties, corn small and unpromising from the effects of the continuned
cold dry conditions; tobaceo looking well, and cranberries promising fairly well.
It will be remembered that the tobacco district of the State was thoronghly satu-
rated during the June rainfall. Bountiful rain fell in the northeast portion of the
Btate during the first week, and relioved all anxiety in regard to the principal crops
this scason in that district, so far as rain was concerned. In the remaining part of
the State the dronght affected pasturage to such an extent that in many counties
farmers were feeding nearly as much hay as they do in winter., By the middle of
Aungust the early-planted tobacco and a]{gmins were being harvested, with & good
yield. On August 20 a very beneficial rain fell over the whole State, but not enough
to permanently relieve the drought. The low-pressure area that caused this rain was
followed by a high-pressure area and a cold wave, which cansed killing frost in the
cranberry reFion and light frost on the northwest border of the tobacco belt, Warn-
ings were telegraphed twenty-four to forty-cight hours in advance of the frost, but
owing to the drought condition which had prevailed during most of the senson man
marshes could not get water, and two-t?nirds of the crop was totally destroyed.
Corn and buckwheat in the north-central and northwest counties were also severely
damaged. Tobacco was unhurt, and the rain of the 20th was just what was needed
to save the late fields from the drought, which now began to seriously threaten them.

The cool wave and frosts of the last week of August wore followed by another
eool wave and much heavier frosts on September 4, which froze and destroyed
many fields of buckwheat and corn in the central and northwest counties and
cansed frost over nearly the entire tobacco belt., No serious dammage was done,
however, to tobacco. Warnings were sent forty-eight hours in advance of the
frost. 'The abnormally low temperature and deficiency of rainfall during July and
Angust—the principal time for making the corn crop—combined with the severe
blight by frost in tﬂe northwest halt of the State, tells the story of the short corn
crop. During the severe frosts of the latter part of August and the firat of Septem-
ber the protecting influence of the Iake in keeping up the night temperature was
such that no frost oceurred in the coast counties.

Altogether the year was a fairly successful one for the farmers of Wisconsin.
Whent, rye, oats, potatoes, tobacco, and barley, good crops; with corn, hay, and
cranberries very light. It is, indeed, surprising that such bountiful protiuct,u could
come from the soil with so little rain. In this connection it should not be forgotten
that, with one exception, the periods of least rainfall were accompanied by moder-
ately low temperature. This gave hut little evaporating power and left to vegeta~
tion the full measure of all moisture in the soil. :

THE INTERNATIONAL CONFERENCH,
By Prof. CLEVELAND ABBE,

The Intermational Conference of Meteorologists held in Munich in
August, 1891, was an occasion of much importance both for meteor-
ology and for agriculture as one of its practical applications, As the
Chief of the Weather Bureau and myself had been commissioned to
represent the Department of Agriculture on this occasion, it was
deemed by us especially important to give as much attention as pos-
sible to the bearing which the discussions should have upon agricul-
tural matters. The fact that at this conference representatives of this
Burean were present occasioned many congratulatory expressions, and
has, we believe, served to arouse a lively interest in the work that is
being undertaken in this country. The selection of the Chief of the
Weather Bureau as one of the two vice.presidents of the conference
and also as a member of the permanent international committee, wili
demonstrate to you the appreciation in which our weather service is
held by foreign meteorologists,

As the resolutions adopted by the agricultural conference held at
Vienna in 1880, as well as those of the Rome congress in 1879, are
intimately connected with those adopted at the present Munich con-
gress of 1891, they should all be carefully considered in laying out the
work of our agricultural stations and our State weather services, and it
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is hoped that they may be printed elsewhere in full.  These numerous
resolutions are the official expression of the best conclusions that could
be agreed upon by large bodies of men who have the widest knowledge
upon these subjeets,  To those whe, by local experience, have arrived
at the positive conclusion that a special style of instrument or method
of using it is the best, or that a specinl climatie influence is the most
important, some of these resolutions may appear, at first thonght,
wanting in precision and foree, but the fact is that owing to the extreme
complexity of the subject of meteorology and climatology and the
conservatism of human nature, these generalized resolutions express
all that it has been practicable to agree upon as fundamentally impor-
tant and practically attainable. From this point of view we must hail
many of these resolutions as indorsing the present practice and policy
of the Weather Bureau, so that, as it would seem, our methods are not
only free from the criticism of being different from those of other
countries, but are in many respects recognized as a step in advance,
and therefore praiseworthy,

Among the resolutions adopted at these various conferences it is
proper to dwell upon a few that are of general interest to this Bureau.
That which affects ns most direetly is the assignment, at the request
of the Chicf of this Burean, to the iternational committee of the dut
of drawing up a special report on the relations of meteorology to agri-
culture. 1t will possibly be several years. before such a report can be
completed, and meanwhile my report already on hand on this subject
may serve as an earnest of what s to be hoped for from the committee.
The dependence of crops and all agricultural operations upon the
climate und the weather occupiced much attention during our rapid run
through Europe. We found the north of Kurope still suffering from
cloudy, cold, wet weather up to the lst of September, and although
during the first half of that month we enjoyed dry clear weather in
southern Germany, Austria, Frauce, and Englangd, yet the crops were
backward and deficient.

Agricultural interests seem to be especinlly studied by the weather
bureaus of France, Austrin-Hungary, Bavaria, and Saxony; in the
last two the study of local thunderstorms and hail during the growing
and the harvest seasons has made such progress that it would seem to
be possible to predict the general path of a storm during its growth
and its dissolution when onee its existence has been recognized in the
morning. Doubtless o similar result ean be attained in the United
States, or in any portion thereof, whenever a system of thunderstorm
observers, at an average distance of 5 miles apart, can be secured.
The efforts made in this direction in former ycars, by the coiperation
of Geun. Hazen and the Post-Oftice Department, deserve to be renewed.
As an illustration of what may be done in this respeet, it is proposed
that this Burenn surround the city of Chicago as soon as practicable,
and possibly other cities, such as New York and Washington, if practic-
able, with such a minute system of reports that the arrival of every
thunderstorm, with its short squall of wind and rain, shall be regularly
predicted. The successful working of such a system during the
Oolumbian Exposition will undoubtedly lead Chicago and other cities to
make similar and permanent arrangements at their own expense, for it
is hardly probable that such expenses for all the principal cities of the
country can be borne by this oftice.

Among the European meteorologists who have shown great sympathy
with the needs of the farmer is Dr. Paul Schreiber, director of the
Meteorological Institute at Chemnitz, S8axony, sud from his recent
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address to the farmers’ convention the following, which is equally
applicable to our own country, is quoted: ’

The price of subscription to the daily weather map is only $2 annually, and it
is remarkable that this important aid in judging the future weather iy so little nsed
by the farmers. That which is most necessary in order to give the predictions their
full value is the more rapid distriliution of the weather map, so that at 6 p. m. every
farmer would receive uotice of the weather to be expected the next day.” Perfectly
accurate predictions are not to be expected, but very useful indications of the
probable character of the weather ean be derived by the farmer from the weather
map, and especially as to whether it is likely to rain or not, and 75 per cent of the pre-
dictions of rain in Saxony are found to be completely veritied and only 9 per cent
entirely fail. Perhaps many of you think thut you can do us well by gluncing at the
sky and at the “weathor glass;” but, however this may be, yon will often have
experienced how easily you are deccived. You would have made a very different
prediction if you could have gone ulr high in & balloon and have taken a general
view of the atmospheric conditions all over Europe, :

This bird’s-eye view is accomplished by means of our weather charts which show
us whether causes are approaching us far beyond the narrow limits of our horizon
that can bring about a change in the weather, The weather chart shows that no
matter how pleasant the weather is in our own locality, an aren of rain is ap-
proaching; on the other hand, when it is taining in our locality, whether it will
soon pass by or continue for a long time. It oftens happens that a long period of
fine woather or of rainy weather is interrnpted by one or two rainy or clear days,
respectively. I belicve that for outdoor work it is principally important to know
whether there will be a series of rainy days or dry days. One rainy day in the
midst of 1nany dry ones can scarcely be of much influence in farming operations.
Here weo see the incstimable valne of weather reports, and especially of weather
charts; they show why it is raining or dry, and why it is warm or cold; whether the
existing weather will lust a long time, or is only temporary. We often see in the
charts the evidence of a coming change in the weather a long time before there is the
slightest sign in our sky or our instruments.

ﬁnt we can attain skill in anticipating the weather only by a thorough, earnest,
and pertinacious study of the weather reports. I can not too earnestly recommen
to every one to begin at once to study tho weather charts, and not to relinquish it
even although they do arrive late every day and though there may be some diffienlty
at first in understanding them. 'They will at loast arrive early enongh to enable
yon to understand the weather of the day that is past, and from that you will be
enabled to conclude, frem the present aspoect of the sky and readings of your local
instruments, what the next change will be.

A more intimate connection bstween the meteorological office and the farming
population will be a benefit and a blessing to bhoth.

The short time at our disposal allowed us to visit only one agricul-
tural experiment station—namely, the celebrated establishment of Sir
John Lawes, Rothamsted, Herpendon, Hertshire. Lt is a pleasure to
be able to record that by a special clause in his will Sir John has
provided for the maintenance of this important work during all future
time., Of course, the results attained in the climate of Rothamsted can
not be directly applied to the climate of any part of the United States,
and indeed the same may be said of results obtained in the special
climate of any other locality.,

This suggests mention of the fact that the study of climate has been
carried by European meteorologists to a degree of refinement that is
not yet attained in America. We are apt to speak of the climate of a
State, whereas we should speak of the climates within a State, or the
climate of a special farm, or even of a small field, because each individual
plant prospers or languishes according as the temperature and moisture
of its own locality is favorable or not. Thus an eminent German cli-
matologist criticised in our hearing the location of some instruments
amid trees on a slight rise of ground and possibly a hundred feet above
the surrounding plain, objecting that these instruments could not
properly represent the climate of the surrounding country, but that they
should have been placed in the open flat fields near at hand. If this
person be correct,it is evident that the demands of agricultural eli-
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matology are very different from those of dynamic moteorology, or the
study and prediction of daily weather, This latter has been the object
of the Weather Bureau iu its past history, and has led to the estab-
lishment of its instruments as high as possible above the ground, and
generally within larger cities. These stations, established in the interest
of meteorology proper, have given the service its present high standing,
and of course can not be relinquished.  On the other hand, elimatolog-
ical studies must be made near the cartl’s surface and in the open
country, as is done at most of our voluntary stations, and it will be
an important result of cur inspection of EKuropean institutions if we
shall have received a decided stimulus in the direction of minute c¢li-
matology.

It was a very pleasant surprise to European metcorologists to learn
that we had so lurge o number of stations of the first order, at which,
namely, continuous records are kept. The general resolution of the
conference would require that these obscervations, as well as those at
all our other stations, should be published in accordance with a system
that has been drawn up for the guidance of Kuropean governments.
Although this publication will consume much labor and involve much
expense for printing, yet it will be eventually a decided suving, us these
climatic records are in continual demand and must be distributed to
those who study climatology in its relation to agriculture and manutae-
tures, and especially to all State agricultural colleges and exporiment
stations. The so-called “international form?” of publication should
begin with the present lustrum, 1891-96; it is adapted to pages of the
quarto size, and is undoubtodly as economical as inany way consistent
with the proper presentation ot the data.

The Ohief of this Burean was pleased to be able to represent, to the
congress the fuct that the exposure of a rain-gauge on the roof of a
large building, as is generally ncecessary in our city stations, is not nec-
essarily very objectionable, provided the gauge be placed near the cen-
ter of a large flat roof, and the resolution passed by the congress on this
matter has finally removed a criticism that has often boeen made upon
the American observers. It is very desirable that in this place, and by
the wide distribution given to the Annual Report of the Department, the
attention of every citizen be called to the fact that there is still a
lamentable need of mnore records of rainfall. The Bureau is prepared
to coibperate heartily with everyomne, whethor in the city or in the
country, who will keep a proper record of the time and amount of raio-
full at one or more localities,

At the present timne meteorological observations are probably weak-
est in that which would seem to be one of the simplest matters of obser-
vation, namely, the studiv of the clouds. On this point the conference
has expressed an especial desire that every country should awaken to the
importance of this subject. Through its special committee it proposes
to superintend the publication of an atlas showing the forms and vari-
eties of clouds, with appropriate nomenclature; and, on the other hand,
it hopes to secure a large number of stations at which the heights and
actual movements of the clouds will be carefully observed. This latter
work, owing to the skill requircd, must alinost necessarily be largely
left in the hands of special meteorological observatories and the profes-
sors of meteorology at our universities, agricultural colleges, and exper-
iment stations, who can do much for meteorology by entering upon
this class of work. The various methods of measuring altitudes wil{ be
communicated to anyone who makes inquiry of this office.

The resolutions of the confereuce ealling upon all nutious to compare
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their instruments with each other, and with those of the international
bureau of weights and measures; the resolution to adopt the air-ther-
mometer in all temperature work, and to compare all thermometers at
very low temperatures; to adopt the reduction of the barometer to
standard gravity; to adopt a steady ventilation in the use of the pay-
chrometer, and to introduce everywhere the registration of sunshine,
are, it is gratifying to state, all more or less completely carried out by
this Bureau.

The international bibliography of meteorology, as begun by Gen,
Hazen and published in part, by Gen. (ireely, seems to have attracted
the greatest interest among FKuropean students, as it attempts to satisty
a want that has long been reecognized. We were so fortunate as to
enjoy a prolonged interview with Dr, Helinann, at Berlin, and Mr.
Symons, in London, but missed secing Mr. Lancaster in  Brussels, the
three Europeans who have probably done the most work in connection
with the bibliography of meteorology. KEvidently the general senti-
ment in Europe is to the effect that the great work thus tar done by the
Signal Office is too important to be left unfinished, und that the interests
of meteorology and of climatology alike demand that the Weather
Bureau shall publish the complete work in proper style, after obtaining
from Kuaropean colaborers all possible corrections to the manuscript
that has already been milleographed.

The resolution of the conference urging the desirability of publishing
an veloeities of the wind only the corrected readings of the anemome-
ters will, if earried out, involve this service in considerable extra work,
and its execution may not prove to be practicable; yet the propriety and
desirability of this improvement is generally acknowledged, as it seems
likely that all velocities as measured by the ordinary Robinson ane-
mometer are from 15 to 25 per cent too large. On the other hand, the
office will be glad to inerease the aceuracy of its results if possible by
the introduction of any better form of anemometer, if such can be
devised.

The conference decided, as on previous occasions, that the intro-
duction of zonal time, or any departure from the customary local mean
time in meteorological matters, would be very regrettable; but as the
gystem of standard times adopted in this country can not be changed,
and is in fact very beneficial to the work of this office, there seems to
be no reason to change our customs in this respect.  Considered-as a
great popular convenience, there is no doubt that the zonal system
makes friends wherever it is introduced, and strong demonstrations
have been made on many occasions in Burope in favor of its introduc-
tion there. The original records of this service are kept on the seventy-
fifth meridian time, which is the standard in Washington, and its uniform
adoption simplifies our work. Experience has shown that since the
adoption of uniform standard time the innwmerable errors of five, ten,
or even twenty minuntes in the watches and clocks of voluntary
observers have been avoided, and it is only by the help of this great
aceuracy that we shall be able properly to study thunderstorms, auroras,
meteors, earthquakes, and other interesting phenomena,

Many of the members of the couference expressed to us, ag has so
often been done before, the great value attached by European students
to observations on high mountain stations, and regretted exceedingly
that the stations at Pikes Peak and Mount Washington should have
been given up without securing from each a complete determination of
the diurnal variations of the meteorological elements. Our station on
Pikes Peak and the one temporarily occupied on Mount Whitney have
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always enjoyed the reputation of being by far the highest of any in the
world, and if the expense is not too great and local sentiment supports
the movement, we surely may hope to reéstablish these and many other
mountain stations, furnishing them with self-recording instruments and
publishing the results, thus materially contributing to the progress of
meteorology.

The committee of the conference to which the question of terrestrial
magnetism was referred, besides going into certain details as to instru.
ments and methods, expressed the general desire that the subject of
terrestrial magnetism should be provided for by the national weather
bureaus when practicable and when not otherwise specifically provided
for in each country. Itwould seem that this important subject may be
considered from the view of the needs of the navigator, of the surveyor,
and of the meteorologist, and as the relations between magnetism and
meteorology have lately assumed a very interesting shape, considerable
attention should, with your permission, be devoted to this subject.

After the close of the conterence at Munich there was held a confer-
ence of delegates from the Governments interested in the international
polar work of 1882-°83, at which your representative was present as a
guest, and received the request to codperate as far as possible in
encouraging and developing the magnetic investigations of our fellow-
countryman, I. H. Bigelow, since appointed by you as professor of
meteorology in the Weather Bureau, with a view to the further develop-
ment of the relation between these two subjects.

7
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