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REPORT OF THE CHIEF OF THE WEATHER BUREAU,

‘StR: I have the honor to transmit herewith a report on the work of
the Weather Bureau during the year 1893.
Very respectfully,
' MARK W, HARBINGTONé
Hon, J. STEBLING MORTON,
Secretary.

WORK OF THE YEBAR.

During the current year the work of the Bureau has been carried on
successfully and the expenditures kept well within the appropriations.
The reduction in total cost of maintenance is about 10 per cent, and
the estimates for the present flscal year have been correspondim{ly
reduced, with the confident expectation that, while more economically
adininiatered, the service will lose nothing of its value to the public nor
have ita efficiency impaired. : ,

REORGANIZATION OF BUREAU FORCE~-RESULTS,

A general reorganization of the Bureau, however, has been effected, .
with the satisfactory result of eliminating discordant elements, sys-
tematizing the work, and establishing harmonious and concerted efforta
to increase the value of the service to the public. This readjustment
added largely to the labors and responsibilities of certain divisions
without corresponding increase of working force. In order to afford
all proper guaranty of success and honesty in the disbursement of
funds and care of property, important changes were made in the pur-
chasing and disbursing divisions, the general effect of which is to have
wil matters relating to property and funds receive the indorsement of
two independent officers.

In January, 1893, the entire force of local forecast officials and
observers was brought within the classified service by I'residential
order, and since that date all appointments to such force have been
made through the Civil Service Conunission. While 19 persons
have been separated from the classified station force during the period
covered by this report, but three requests have been made for certifi-
cations during the same perind. This, of course, has somewhat embar-
rassed the service in its geuneral station work; yet in furtherance of
the policy of the Burean to reduce the station force to the smallest
goasible number consistent with efficiency, every effort has been wade,

y a judicious placing of the present force, to maintain the high standard
of station work. »
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The purely executive work of the Barean, heretofore occupying the
attention of a separate and distinct division of the office, has been
added to the daties of the chief clerk ; other work not considered execu-
tive has been subdivided and variously assigned to the proper branches
of the office. This change has not only resulted in the discontinuance
of the “ executive division,” but has also permitted a more satisfac-
tory conduct of the businesg of the office.

DIVISIONAL DUTIES AT THE CENTRAL OFFIOE.

The work of the central office is at present subdivided as follows:

Ohief Olerk’s Office.—Under the immediate supervision of the chief
clerk., Herein are performed the usual duties of the chief clerk as
prescribed by the statutes, and all work pertaining to the general
management of stations, general correspondence, the supervision of
printing and publications, and the direction of the captain of the
watch and the force.on duty under him, :

Foreoast Division.—Under the immediate supervision of the assistant
chief of Bureau. Twicea day the reports received in cipher are charted
on the daily weather map. This division has charge of all forecasting,
exercising general supervision over the work of all local forecasters.
Subdivisions of this division are river and floods section, the telegraph
room, storm signal stations, and lake marine service.

Redords Division.—Under the charge of a clerk of class 4. Examines
and checks all meteorological forms, computes normals for use in the
il'gge(}ast division, and prepares the data used in the Monthly Weather

view.

Accounts Diviston.—In charge of a clerk of class 3, acting as assistant
disbursing officer. Has in charge the disbursement of all funds appro-
priated for the Bureau.

Supply Division.—Is charged with the purchase of all supplies neces-
sary for the work of the Bureau, the supervision of contracts and the
issue and transportation of supplies,and the checking of property returns
showing the accountability of observers for publie property.

State Weather Service Division.—Has sole charge of all matters per-
taining to the selection and equipment of voluntary stations and the

stribution of temperature and weather signals.

Publications Division.—Is, as its name implies, concerned with the
ublication, issue, and distribution of all weather maps, special circu-
ars, reviews, bulleting, and miscellaneous printed matter.

Instrument Section.~Attends to the standardizing and maintenance

of the instrumental equipmént of stations. .

The Library.—Consists of nearly 15,000 books and nearly 5,000 pam-
ph;ets. The bibliography of meteorology comprises more than 65,000
titler,

The Monthly Weather Review.~—Contains tabulated statements of
meteorological conditions for the period of one month, and also serves
as a means of acknowledgment of the reports of some 2,500 voluntary
. obgervers in the United States, a copy of the Review being furnished
. each observer.

In all, 183 persons, when the rolls are full, are employed in the
Bnrean at Washington. Three of this number (the inspectors) are,
however, employed the greater portion of their time away from-Wash-
ington, To perform the seientific and clerical duties, 107 persons are
neceasary; 92 of these are in the classified service.
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FORECAST OFFICIALS AND OBSBRVERS, 297

At the present date the regular (classified) observing force of the
Bureau consists of 30 local forecast officials, at $1,500 each per annum,
and 269 observers, at salaries ranging fromn $600 to.$1,400 per annum:
In addition to this force there ate employed 4 peréons (telegraph oper-
ators, etc.) who are not regular observers, but whode duties involve one
or more observations daily. ;

The number of local forecast officials is limited by law, and the pres-
ent number is far below that needed. The value of these officials to
the local interests of the communities in which they are serving is well
known and highly appreciated, as shown by the increasing demand for
such services, :

In addition to the force of local forecast officials and observers a num-
ber of stations are employing messengers and special (temporary) assist-
ance. In many cases these employees, whose monthly compensation
averages about 825, are hired for a portion of the year only—that is, for
the busier season of the year., It is intended to graduaﬁy lessen the
number of persons thus employed; and to this end the services of 28
have been discontinued during the present year, while & further re.
duection is contemplated. ;

1t is gratifying to state that within the past year there has been a
very thorough readjustment and equalization of salaries of the general
observing force. The transfer of these men from the Department of
War to the Department of Agriculture bronght with it a complicated
and unclassified pay account, incident to the ilitary rank, station,
and other conditions governing this force while it was serving as an
enlisted corps, The introduction of a classification more in harmony
with that of a civil branch of the public service, with a limited appro-
griation, was a difficult task to accomplish; but the classification, as

nally agreed upon and now in operation, is, in the main, quite satis-
fac?;ry and involves but 9 grades of pay, as agaiust 42 under the old( 293
system. : :

Experience has demonstrated that military management and disci-
pline are not essential to an efficient weather service, and it is grati-
fying to report that the present civilian management has found no

.difficulty in maintaining the necessary stations at the most isolate
points, The eniployees of the Weather Bureau, with very few exc@p-
tions, have performed their duties with absolute promptness aund
fidelity, and to the faithful and intelligent execution of the arduous
labors of the observing force must, in the largest measure, be ascribed
the high standard of efficiency which has been attained by the national
weather service, .

: OBSERVING STATIONS,

There are at present in operation 156 regular (paid) stations of the
Bureau, During the current year 3 new stations were established ata
moderate cost, while 14 were discontinued as useless for the purposes
of the Bureau, thus effecting a material reduction in the general expen-
ses of the service.

Of the 156 stations now in operation, 60 are located in rooms fur-
nished free of cost to the Bureau for occupancy (47 n Government
buildings and 13 in buildings owned by corporations or individua):\‘)
while 06 are located in quarters for which rent is paid from the fun (
of the Burean, .

The importance of the regular inspection of the observing stations of
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the serviee can not be overestimated. These inspections involve a
close scrutiny and report upon the general work of the stations of the
Bureau; an examination into the exposure of the meteorological instru-
ments; the preparstion and dissemination of forecasts, maps, bulletins,
ete.; the care and gafety of public property; the conduet and value of
services rendered by the personnel of the observing force, etc.

Seventy stationsshave been inspected during the present calendar
year. S

The meteorological work pertaining to the Pacific coast has continued
to receive the attention due to this important section. Every effort
has been made to increase the usefulness of the service there, It is
hoped at some date in the future to have an official of high rank sta-
tioned in San Francisco in addition to the local forecast official.

This service continues to send daily cablegrams to the French mete-
orological bureaun at Paris, containing marine data obtained from the
logs of incoming vessels, the position of areas of highest and lowest
pressure in the United States, and data from two selected stations in
the Canadian maritime provinces,

BUREAU EXHIBIT AT WORLD'S FAIR.

The official in charge of the instrument room was assigned as special
agent in charge of the Weather Bureau exhibit at the World’s Colum-
bian Exposition. The exhibit aimed to set forth all the characteristic
features of the work of the Bureau. The general climatic conditions of
the United States were shown in a series of 42 finely executed normal
charts, compiled from the long series of observations in possession of
the Bureau.

The complete work of receiving telegraphic weather reports and the
pr?iparution of daily forecasts of the weather therefrom was fully shown
and illustrated by the actual preparation and printing, lithographically,
‘of & morning weather map for distribution among the visitors.

In addition to these features there were exhibited, in continuous and
actual operation, each of the instruments used by the Bureau in pro-
curing automatic records of the weather conditions; also many other
tyi))ical instruments employed by meteorologists in general.

uring the time the exhibit was open to the public, experienced
employees of the Bureau were always on duty to give verbal explana-
tion to visitors respecting all the details of weather forecasting, the
operation of instruments, and all other points connected with the work
of the Bureau. By this personal attention to those interested it was
possible to impart to a very large number of peoyle correct ideas of
the real work being done by the Bureau, and this information excited
the highest appreciation on the part of visitors, many of whom expressed
themselves to that effect in the most emphatic way.

INTERNATIONAL METEOROLOGICAL CONGRESSES.,

The Official International Congress of Meteorologists, which it was
hoped would have been held at Washington in August, had to be
abandoned, owing to causes which need not be given in detail here.
As a substitute therefor a congress of meteorologists was held at Ohi-.
cago August 21 to 24. Many papers of great importance were pre-
sented from the leading meteorologists of the world, making a valuable
contribution to the science of meteorology. The Bureau has undertaken
to publish these memoirs, and copies will be duly distributed t¢ authors
and public libraries,
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Atthe International Moteorological Congress held at Munich, Angust,
1891, an international meteorological committee was appointed, with a
representative from each of the leading meteorological services of the
world, The Chief of the Weather Bureau isone of the members of this
committee, It Is the prime object and purpose of this committee to
make the work of thie different meteorological services ag uniform as
practicable and to promote colperation among the various services on
nll important questions, A communication' from the chairman of this
committee, Dr. H, Wild, of St. Petersburg, recently received, proposes
a meeting of the committee at some central point in the smnmer of
1894, At this meeting will, in all probability, be discussed the gen-
‘eral sabject of agricultural meteorology, in accordance with the propo-
sitions of Messrs, Wild and Harrington at the Munich conference; also
the matter of a more complete and uniform method of observing clouds,

SEASONAL FOREUANTSH,

, The subject of seasonal forecasts has not heretofore been consid.
ered profitable for discussion, but an attempt which has been made
within the past two or three years by the meteorological service of
India in this direction indicates a path by which useful results can
perhaps be reached. This matter is receiving the careful attention of
the Bureau, and when it is believed that predictions of this sort can
be made of value, the attention of the scientific force will be directed
to the subject with the hope of improving the forecasts,

Prof. Bigelow continues his studies of magnetiam with sufficient
prospect of success to justify the time and labor expended.

DEATHS BY WIND AND LIGHTNING.

Btatistics showing deaths by high wind and lightning have been
prepared as in former years. The loas of life by wind storms has been
very great as compared with other years, the number of deaths from
that cause during the last four years being as follows: 273 in 1890
108 in 1891, 160 in 1892, and 399 in 1893. The loss in Murch and
April of the past year was especially great—98 and 174, respectively, or
more than 67 per cent of the whole.

ADVISABILITY OF EXTENDING THE FIELD OF OBSERVATION,

In the Monthly Weather Review opportunity has been taken to
explain how the movements of the atmosphere, with its storms, cold
waves, frost, ete., illuatrate the meclmnicnj processes involved. This
review contains & running series of notes and explanations intonded
to throw such light upon atmospheric phenomena as must eventually
improve our methods of weather prediction. The conolusion, long
since derived from other sources, that the area covered by our daily
map is too small to allow of sufficiently comprehensive studies, is now
again confirmed, and overy meaus should be taken to extend the map
80 a8 to cover Mexico, the West Indies, and Central America on the
south, and to extend as far north as possible into Alaska and the
Aleutian Islands and west to the Hawailan Islands.

YEARLY VOLUME OF METEOROLOGIOAL DATA.

A very important work of the year, so far a8 the results affect the gen-
eral publie, was the preparation of the manuscript for the yearly volume
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of meteorological data, authorized by the concurrent resolution of Con-
gress, dated February 19, 1893. The volume, consisting of 528 quarto
pages, has since been printed, but has not yet been received from the
binder. It contains the results of meteorological observations during
1891 and 1892 from upwards of 2,000 stations, and has already proved
of importance and value in the work of the office as well as to students
and others seeking information as to the climatic conditions which
obtain in the various sections of the country.

RECOMMENDATIONS.

Attention is invited to the necessity of a closer cosperation with the
weather services of Mexico and the Bahamas. The need of full tele-
graphic reports from the latter was clearly shown very recently, The
disastrous hurricane of Angust 28 emphasized unfortunately but too
well the value of telegraphic communication with the stations in the
‘West Indies. ' ‘ : o

In connection with the storm of October 2-5, 1893, there arose in the
public press some comment a8 to the inability of this Bureau to give
warning to communities on the Gulf coast. A year ago, when in Mex-
ico, the chief made arrangements with the director of the Central Met-
eorological Observatory to have an international exchange of telegrama
on terms similar to those in operation between the United States and
Canada; the Mexican service to deliver without expense to our agent
at the nearest point certain data and receive a return in kind. Nego-
tiations have, therefore, been resumed looking to a full and free inter-
change of meteorological information.

The suggestion is also made that a more efficient and satisfactory
‘distribution of railway forecasts could be made if the postal clerks on
mail trains were intrusted with the display of signals and made respon-
sible therefor. This would require very little time on the part of the
clerks, and the expense to the Bureau would be reduced to a minimum.

Uniformity in publication and distribution of the reports of the State
weather services is also a matter to which attention is respectfull
invited. It is much to be desired that the various bulletins be uni-
form in appearance, and that each State should appropriate a sufficient
amount to cover the cost of publication. The observer should not be
compelled, as now, in some cases, to print as a private enterprise. Itis

ssible that some plun of cotperation between this Bureanu and the

tates in the matter of printing the reports might be adopted to secure
general and aniform publication.

Attention is invited to the existing civil service regulation which
permits the transfer ot clerks from one Department of the Government
to another. When such a transfer is made solely with reference to the
work to be performed, it may be advantageous to the public interests;
but such is not usually the case, and it is generally a disadvantage.
By the operation of this rule it is possible for an employee of any
Department to secure transfer to another branch of the departmental
service, provided he may secure the consent of the head of the Depart-
ment to which such transfer is to be made. Almost invariably, it is
believed, such consent is obtained whenever sought, and frequently
through the personal efforts of the influential friends of the employee.
The result is that an employee whose services for years have been
devoted to a particular class of work in a certain Department or Bureau
(and whose value to that Department or Bureau is relatively egreuﬂ
secures a ‘transfer,” leaving a branch wherein he is experienced an
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valuable to assume untried duties in a Department or Bureau whose
agpropriations permit it to offer him advantages in a pecuniary sense.
If the employee is worth more money he ought to be able to secure it, if
anywhere, in the Burean where he can render the most valuable service;
and where his superiors can not so reward him, it is due to the inelastic
system which now prevails, and which is so discouraging to legitimate
ambition and individual effort.

In view of the present faulty and unsatisfactory aystem of filling the
correspondence of the office, plans for an improvement therein have
received due consideration, and in another paper suggestions have
been made for simplifying this work. At present there are five or six
different files of letters, and it is proposed to reduce this number to at
most two files, ,

The present locations of inspectors (Nashville, Boston, and Detroit)
not only render the movements of these officials expensive, but necessi-
tate delays in inspection of stations at distant points, TPherefore it
has been suggested to the Secretary of Agricalture, with a view to
economy, that the country should be divided into three inspection dis-
tricts: (1) The lakes, New England, and MiddlesAtlantic States; (2)
including the central valley to the Rocky Mountains; and (3) to inciude
stations west of the Rocky Mountains; placing an inspector at & cen-
tral point in each of the three districts,

FORBCASTS.
THE DAILY WEATHER MAP.

The daily weather map is now issued at 72 stations of the Weather
Bureau outside of Washington, D. C., the issue on November 1, 1893,
being 8,867 copies, or over 2,500,000 copies annually.

These maps, showing the weather conditions of to-day and the prob-
abilities for the morrow, are given the widest possible circulation with
the means at hand. As a means of disseminating forecasts and the
weather conditions which obtain over a large area of country, the map
is much superior to any process yet devised; there is this objection,
however, viz, that in its present form it does not reach the masses.
The ideal system of distributing the information collected by the
Bureau is one which would place the daily weather map in the hands
of the reading public at an early hour, through the daily press or other
medium. It is believed that present efforts should be directed towards
the regroduction of a legible map in the daily papers, which shall con-
tain the forecasts and such other climatological data as may be of
importance to the community in which the paper is printed. Efforts
in this direction have been made heretofore and with great success for -
a limited period, but in some cases the ground thus gained has been
lost through causes beyond the control of the Bureau. Rivalry has
not only aided in the publication of maps in the daily papers, but in
many cases it has been the cause of discontinuing them. Recent
efforts to secure the publication of thé maps in large dailies under a
contract seem to warrant the belief that if the publication can be
made exclusive it can be done for & nominal sum. The importance of
the subject warrants careful consideration.

There has been but little change in the number of stationa issning
maps and bulletins since last report, but it has been possible to secure
the material and sup‘{)lies now used in such work at greatly reduced
prices as compared with those of last year, thus enabling the Burean
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to maintain its large daily issue with less expenditure of money than
ever before.
Minor improvements in the mechanical details of map-making are
geing constantly suggested to the officials charged with this important
uty, -
Cr OFFICIAL RATINGS,

While official ratings continue to be taken and are found to be
guides to the chief of the forecast division and the prosecution of the
. work, and while the present. ratings are in nowise inferior to previous
ratings, yet it has become so clearly evident that these percentages are
not true exponents in every respect of the snccess of the forecasts, and
a8 they unquestionably limit the freedom of the forecaster in his ardu- .
ous and hurried work, the policy of the office this year has been to
encourage the forecasters to make their forecasts with more freedom,
keeping less in mind their ratings than the satisfaction of the publie,
This, it is believed, has had a useful effect, in that it has rendered the
_forecasts more intelligible to the public, leaving the forecaster, as it
necessarily does, more frree to express his own estimate of the approach-
ing weather conditions. The official ratings for 1893 are given in Tables
1, %I, III, IV, and V, which follow:

TanLg I.—Percentages of vertfications of 8 p. m. 24-hour forecasts for the year ending
December 81, 1898,

Japuary. February. March, April,
States. o é 'g 8 g % K E
% £ | ] B i §.
2 88|22 25 % ;
S LA AL AL AR AR AR AR
MAID® vaeeveeesorinones] 928 | T1°0 (841 | 80°6 | 04°8 | 015 | 784 | 055 | 882 | 86 778 828
New Hampshire......... 86:1(76°5182:31911|90-4{908]|866{030|805(89 847 878
Vermont....... veweouaaea 8361 T42) 708 046 82:5) 8p'E | DO 919 908!91 86 80
Massachusetts...........| 865 [ 84°5 851 | 920 | 92-0| 029 | 85:2 /830|847 |83:3[008] 861
Rhode Isla; .| 80 856 (82:2 (020 875|907 |845(871/855(83 023 867
<1832 68878540201 946|936 |84-6/86-5/86:3| 78787 82
903 | 8741801806064 029180 777|845 ] 88 81 853
.| 8829558811925 [91-1(019]61 79 862|823 80 814
w Pennsylvania...| 84'8 | 952 | 80 88:6 1 88°6;886 048 | 75:8|872(878|60:7| BOD
estern Pennsylvania ..| 73°5 | 05°2 | 822 | 804 ( 868 { 88:6 | 916 | 826 | 88 7771807 789
Now Jersey.ccceavanen.- 8741061190087 9191-1180:2|989!82-8!808897]82 866
Delaware ..coeceevenanns. 842 942|882 86'8)92+9 802071868020/ 80 727 771
794|897 1835 B43 030881 871/82D/[854|78:8[707( 788
B16 1784 | 808 | 868|004 )|88'2|003| 83D 87780 6671 747
808 865828 821 /6861RB7)881)77-7)839/887]78 803
846 (768 | Bl4 832848 |836!845877 858 82:B/76:8] 790
.| 920 (739|858 |807|736| 770830807 8828871807 | 848
Georgla ces-| 95°8 1761 1 8791804 178:0]79°8 874 020|805 82 883 | 845
Eastern Florida.......... 884 | 806 | B5°3 | 879 | 882 804 | 003898808037 857
Western Florida. ........ 004 (826|927 |71'4|82:1]767|887]|01 886 | 86 987} 908
Alabams. ...oconneneen... D20 [ 886 | 803 [ T8°6 | 65 782 | 81 o1 85 853|907 878
Misstssippi . ./ 87°118065|86:9|178-2)807]762|762]80 807 | 80 803 | 897
Louisiana... . 829|868 845780764 747|845 83283 858 [ 907 #7°5
‘Texas..... 183217747 |81 80 87901832 (807 (807897873837 868
Arkansas . . 813|668 755|80:7 871838828 81 777 1887 | BT.0
Tennesseo 003|729 833(825|857/838(00 848879179 787 189
Kentucky ... 758 7461175°81846)91:1)|87-2|916]|826 83 | 85°7 | 881
Ohto ....... voveesseeeeee-| 70T | ¥2°8 (80°7 1 882 | 8270 | 87-1 | 884 [ 758 (824 | 783|768 | 76°1
West Virginis..coooe .| 877 | 871 1 75°0 | 820 | 929 | 86-0 | 85'5 | 813 | 888 | 767 | 84'8 | £01
Indiana........ svnarencas 71| 768177 8861843850929 |83°5)801|833] 81 824
Ilinois ..ooveennns PP, 7711777 [ 77°3 |.91'4 | 861 | 808 | 903 | 85+5 | 484 | 787 | B2
Lower Michigan. - 803|658 74'5 | 867 | 904 ( 877 (871|871 87184 933 | B7.7
Upper Michigan... 781 | 81 79°8 7821768 |776! 78280 795 | 8247 | 01 8
W’iawmln von T11)75°2176:3 1 80:6)72:81820) 90 019 (908 75377 76
Minnesota ... 7% 756 (77-06 | 830 (818|831 | A5:2| 881|884 |67 MmWT| Ty
IoWR.oereenn oo -1 70 865 | 82 014 | 807 [ B71 | 874 | 868 | 872|797 ] s2 £0g
Kanang covoevvesesosene. 1006 656160641864 [82:1 8471704708 |758[85810981{ 789
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« m. 84-hour forecasts for the year ending

January, February. March. April.
NI E R8I
Nobraakn...cococoennnn..} 897 1 8148 | 86°8 ;957 8211008 | 842/ 706|788 883788 843
Missourt..veeerveeeenn...| 806 | 808 | 80°8 ) 92:1|83-6| 857|808 8L8[807|787 |7 | 778
Colorado.....cccoeevvue..; 887 | 048|791 | 84°6 | 846 1840|836 |72-5]{70:56|008[86-7| 888
North Dakota...cocvee...| 820 [ 755 | 709 | 779 | 864 [ 818|787 | 771|782 |80 (89 | 838
Bouth Dakott..eeerne....| 842|829 | 837 | OT-5 {814 [ 01-1 {830 | T19| 783 |78 |8D 808
Average.............| 838 so-a‘sw 88 | 855 aa-s]au 841856 | 820 {838 | 82T

May. June. July. Auguat.

B & g B 8 g B iw B|e
MaIDg ..onisenncnenne.. B4'B [ 78°7 /834 |74 (0618} 680)|818 |71 [T73/887 0858 708
Now Hampahire. 8421859 747 80 7874231 M 720785165 7181
Vermont ...... T 7 182677 758700 84 8]661] 178
Massachusetts. ...... . 87 |76 [(822168-1|75°8|712|874]62:9] 176
Rhode Intand............| 871 (845 [86-1 (77-7({78 (766|810 (777 802|807 (71 839
Counectiont coveeernnns 86-1 | 82'0 | 847 | 87-3| 747|828/ 808 (70-5 /788 (887048 791
EmmNewYork...... 89:7 /9039 /914 |857]|83384-8|820)75:2|708|810)/671] 78
Western New York . 840 1808|838 |877179:3 8431861 |745}815/83[17 81
Eastern Pannnylunh 006|986 | 018|013 84:7|88-7[813]78:4|80°1]73'2]00:0| 683
Western Pennaylvanin..| 78+4 | 82-6 | 801 [ 88+7 [ 157 (838 | 138 | e84 | 703 | 780 | 797 163
New J: 080 1 8871918 | 98 793/88-7!852/839/844/64310629; 037
Dohwno...... 519631043 /03°3]8% |9 [8a8|871)85-7|087)677] ea-®
Mary! 923088927 |81-3|881(81 |803|80-7(004 (0638} &
m-moeofoolumbh L 855188-7186°8 (887|180 (8598l (743 {T8B[OTT[60T| 65
o&mm. sensurnesnasess] 8878 | 8O 71|88 8031837806810 847|762 ,04:5] 650
hCﬂmllnA eenesesa.] 920 [ 858190178888 82990 768 8481 074 | 60 ¢
Bouth Carolind ....c.e..| 819 [ 855 |83 | 787|009 | 833|813 80 808687/605; 618
GOTgIN. ... veuenanau] 81 [ 829 [ 81-8 /818 |848)82:8)82:6/ 704 (81'8B/80 |70 i)
Buummoﬂda. ceneens) 8481080 (883100 108 JoB-3|768)953/84:2781)781] 189
Western Florida....ceun.| 70 036 (0848170-7/03.8)9838|71°6)902:0/700!50:4]80 (18]
AlRDAIIA . .vuvvurvinee..| 806 1858 (861 (707 |8¢ |814]82:3|84-8[83-3/62% 084! 68}
Mluiulppi.............. ‘| 848 | 86 70 87383881 ki) 802 6 me| 1.9
Lonisians 835 (804 (837 |88 1854|650 68a-9 (6858 (65-3/703| €13
832 (878 | 883 (0D 189°1 |80°1 /858 86 10508 684 619
637 801178 833117891826 8331838j08417¢! 098
839 802777 | 80 7868871884 |880|684|73:03] 70
85'5 458 180°3)707|819)812!829 83171 9|716] T1L'8
701 (7896(88-7'838/@81183-0/ 77T 1814(790 /75'3] 788
8231767 7087871779794 )81 80 [ 81 68
8361857 857207 (837! 0935826820 (83!IT16] 188
nhwu 859|806 !834 (867|827 85-1(816(81 [Bi-4|86-RB|08B1[ 793
Lower M(ohigun....... 459 1897 186°3 (9003|6868 (887 (8L3|78-7/8 3| T¢2 {858 T1'T
“}rporiﬂchlxun cevusend] 83901 80 72| 80 787 (775|836 8@ T72]71B9 04! B?
jeconsin 8581733 804|817 | 848)82:7/808)|707803|790!76]| T4
Minnesots 78883 607 |T0-3|699|830)813]831[726[ 145 184
Tows ..... 78:1 /812 83:3({72-7/79-1)90 |806]86:3 0630/ €77] 68
Kansas ... 758 186:2 | 887 1737837861181 84117 620 013
Nebrauku 76'8 1822 81'8!737)78'3] 80 4179 855616 39
Misson 813186983 |85 810|01 |83-a[87T0|04a[653] 648
Colorsdo, ...... ‘1{60 (75089783 '88-6{0L6[73-9[845]| 768|606 657
North Dakots ...........| 874 | 74-2 1 82:1 | 777 | 827 | 70'7 | 832 | 700 | 19.4 | 777 | 507 | 708
South Dakot@....coneer.. 85°81 785 1800 | 827 [ 817 {828 1797)060°3 | 744 | 7T7T°7|60:4) T44
Average...........| 86°1 ) 838 wrism}u anlas lwa!so-o 788|684 | 710
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TaBLe I.—Peroentages of verifications of 8 ; m. £d-hour foreoaste for the year ending
December 81, 189
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TABLR L. Peroontage of verifications of 8 p. m. 24-hour forecasis for the year endin
v Djezembor 81, 1898—Continuned. y I

PACIFIO COAST DIVISION-—~Continued.

May. June. July, Aungust,

— ] 1110y 115(81
-] 2 ] i M

El8)E |8 8288|888
North California. ...... . 718 (8 (099|753 )880 | 0048810041100 |76°8] Moe
Sonth California.... 76+8 1604 907 ) 748 )80°5 |99 74°%2 | 80°1 ;100 7] NS
ATIZONA +vevveeannens 848|092 (100 [81-7]82:7)042|852)906 81D |77°4] 80°1
Nevada..cavaoinnnee 697 | 827|008 6 872 064|808 | 90 974170 8¢
Ttab .voveaemenraens 86°1|80°8 | 06771 W64 (100 |78 | 014|013 735] 813
OPORON . -v.uneeranss 81 |88 |80 |57|773)045| T8 |87B| 085 |T0 | 888
Washington......cvaaee.s 768 | 702 | 84 65:3 175|950 ]701 (87018 (TL 833
AVOTAZe...cvnne..-| 88°1 [ 78-1 | 841 {054 [ 70°6 | 855 | 97 n-v[oo-x'om 9| 859

September. October. November. December, Year.
R
] .

f § 1 ’ § § g8 5 g8 §

B|= Bla|c|B|w B |« Bl |

North California....| 887 688 80-6| 98-2| 74-9| 85-6| 837 743 €3°0, 94°8| 88 87-9/ 93-1 75°3, 85°8
Bonth Californis.....[100 | 80 |93 | 97+7) 05'5) 81-8) 907 683 817 887 810 85-9| 98-8, 781 &7
Arl 933 608 80-1) 977 67-1] 86-81 07 | 787! 47-7 U8 -2 K32 01-3| 94-9 177 ¥T°8
N 98 |00 |53 958 09-4) 85-2 8 ) 094 703 01-0 612 300 017 82 BIT
07| 88.7) 879, 98-¢/ 645, 818/ 017/ 08 | 822 88-7 687 BU-7 804! 754|817
on . ({voglea7i7o-ai8p {7858 |93 |42l asD TO | Ti-2 787 863 727, 968
‘Waahington 88:7) 71°3| $1°7) 849 74-2) 802 K03 788 84D, 80°3; 85°8 74-D| 83-1( 78°8 T
Aversge ...... on-a‘ 1o-si"sa's} 987 vo-zl 843 oo-ai’ 72-a| sam;“u-sl u'si 824 90 18*!'188'1

TaBLE 11— Percentages of j«cmtutlon; qulggd signals for the year ending Devombor
N "

. For For 5 *

. Cautionary. Storm. easterly| westerly |:

Justified winds.| winde. | P b
as to R ]

velooity. Justified Juntified 4 b
Month, | § 8 ;o M o $o3%
3 velocity, velocity. % 3} &
e — = &
AR iy

! HEHH :

& 5 |m # a b & | &
Jan......] 217) 187} o) 197) o] o of 217 17| olvales| 144 14| 8] 8|738
Fob.uoooo 1011 1841 2] 184] O 0] 0] 191 154 2163|471 188 187 8118|833
Mar......| 1801 181) 4| 189} ol of o] g0 | 1| 4|61 |84| 110 105! 10[10| 763
ﬁpl’...... 88| 7191 | A5 (68 46118 | 278 211 8 {143 143§ 105 ] 108 { 21 {18837

&¥......| 9251 177119 M2 1122 08|23 108] 82 o|oé 88| 19t 124 14 |19)|889
Jone.....l 1381 87| 0| 11878 7| 0! 0| 40) o!B3)40) 78] ep! 23| 8704
July .....0 s8] 28| o] #s|s0! 28| o] 6| e| of13|11| 4] 2| M| Bje30
Au!...... o4| 78) 0| 8| 0] ol ol e¢| ! o[l 18] | 7( 1{8
Mept......] 18] 93| 2] 186 83| 60! 1| 61| 8¢ 1/68/64| 75| 73| 9818 )68
Oct..cc...| 836 2141 2| 2180188 ) 061 1 180] 110 1j177 [ea| 80| 1491 811 | T
gav...... 300 | 200(10| 268148 80 {12 | 183 | 120) 71l |07 187) 1| B8 [%0 | MB

veeeed] 244 1811 12] 22110647 48120 180 | 188 ) Al 78| BT 171 | 164 | 26| 43 | 741
Total.!2, 482 (1,785 | 81 (3,208 143 las ?ix.m 1,247 | 91 (609 {001 1,488 {1,807 | 205 ‘m i:'—-'a'

*Yearly perc«gutngo.
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TanLe [I[.—Percentages of junttﬂoauona 0t‘ oold-gmvo slgnals for the year ending Devom.-
1, 1898,

Number of Number verified. | Number of Percontage

Month. signals cold waves| " Justiti-

without
ordered. Wholly. {'fl?;ei?g signals. cation.

639 300
295

318
P . 1,200

* Yearly percentnge.

" TABLE IV.—Percentages of m-iflcatiom of forecasts by olasses, for the year ending
December 31, 1898,

Twenty-four hours. Forty-eight hours,
‘Weather, Temperature, ‘Weather, Temperature,
Rainor | Warmer or| Station- Rainor { Warmer | Station.
Month. Fair. snow. colder. ary. Fair. snow, |or colder. ary.

Per Peor Por Per Per Per Per

No. jct. of | No. | et.of | No, jot.of .| et. of | No.} et. of | No.| ot. of | No.| ot. of
ver. ver. ver. ver. ver. ver, ver,
89°9, 846 67-2) 1,040, 804 88-1....0.c0ue
007t 640 82-1j 1.003( 871 T2 T eecfenones
93-7] 704} 802} 1,015 85-2 979 o 667
8841 557 8 801 84°1 .
88 234 7760 635 833
89-2 403\ 747 R52; 806G
89-2| 5b4; 724 703 82-4
80 638 56-8] 028, 643
80 330, 736 601 837
951 776 958, 797
93-8| 472] 71-1] - 059 888

.. 898, 420; 811 1,073 87-2] 220 81-4 17,100 |[....[...... ..o feeeans
Totals..|0, 560] *9045,770| *74-1/10,848| *83 4,482 *62 | 206| *87 %) «68-9| 817 wn] [

* Yearly percentage.

TaBLE V.—Percentages of verifications of 24-hour forecasts by classes, for the year
ending December 31, 1398.

[Pacific Coast division.]
‘Weather., Temperature,
Fair. Rain or snow. | Warmer or cold - Statl Y.
Month.
No.of |Percent{ No.of |Percent| No.of |Perocent| No.of |Percent
fore- | of verifi-| fore- |of verifi.| fore- {ofverifi-| fore- |of verifi-
casts. | eation, casts, | cation. casts. | oation, casts. | catlon,

168 949 42 697 140 607 70 [7X ]
116 019 78 706 141 78 53 81%
90 025 121 76°5 151 701 [ 853
126 90 2 84 746 124 698 80 781
165 946 52 675 168 774 40 800
189 984 21 [ 162 683 48 188

21 087 18 763 14 75 103
183 984 84 07 151 as-9 66 838
164 976 48 748 184 057 40 889
vessan 162 088 53 796 191 66-4 20 9841
November......... 120 961 81 822 179 (.44 81 916
December ..... PR 130 076 87 746 | 1566 682 61 866
Totals ......] 1,620 *06-6 M| s 18| %004 08| "6

* Yearly percentage.



WEATHER BUREAU, St
FORECASTS, STORM WARNINGS, AND COLD WAVES, :

The attention of the employees of the Bureau has been fixed still more
atronglﬁvthan before upon the work of forecasting—the primary duty
of the Bureau in its relation to the public. :

The forecasts frorma the 8 a. m. and 8 p, m. observations have bee
made as usaal throughout the Year, the separate Btates and districts

“for which they are made numbering 45 and covering the entire coun
east of the Rocky Mountains. The forecasts are made habitually for
periods of twenty-eight and thirty-six hours, respectively, and for longer
periods when warranted. ,
© Btorm warnings to lake aud sencoast atations and to. the director of
the Canadian meteorological service at Toronto, warnings of frost to
the sugar, fruit, cranberry, and tobacco regions, and warnings of severe
Jocal storms, cold waves, northers, and dangerous floods to the threat.
ened districts, have been issued whenever the conditions justified them.
~ An unuuual’ly large number of storm warnings have been sent out
during the year, and with marked success. The past summer was one
of anusnal frequency in the oocurrence of severe local storms and tor.
nadoes, and warnings of the conditions favorable to these were given
‘in nem-iy every instance. The cyclones of August 25-27 and October
12-14 were of marked violence and followed an exceptional path, but
the action taken by this Bureau to give notice of their approach was
such that nearly every interest affected received ample warning, and
hearty commendations were received from the people in the districts
over which they passed.

. The warnings of the approach of cold waves have also been unusuall
sncceasful during the year, abundant testimony having been receiv
of their increased value and the large amount of perishable products
saved thereby. ]

On %\31(( 1, 1893, the old forecast room, telegraph division, and river
and fl room were consolidated into the forecast division and
placed in charge of the assistant chief of the Bureau, thus enabling
fhe Buregu to dispense with the, services of & superintendent of tele-
;,mh,:at a salary of 82,000, and a professor in eharﬁe of the river and
flood room, at a salary of ‘2,500. The superintendence of the wind-
‘signal-display stations and of the lake marine section has also been

'lrigged to this division,

‘ staff of forecast officigls has been assigned to this division, and
during the months when they are not on official forecast duty they are
required to make daily, for practice, complete forecasts from the &. m.
map, embﬁoying also & portion of their time in the investigation and
mpsm n of reports upon practical meteorological problems that have
been officially assigned them. It is exfeeted that these reports, sev-
‘eral of which have been cowmpleted, will be of great value as practical
aids to forecasting.
. 'The system of giving each of the local forecast offtcials in the service
- two months' course of instruction at this office in the preparation of
the charts in use hero and in making forecasts for the whole country has
been resumed, there being some of these who were recently appointed
who have not yet had this valuable trainiuﬁ.,
.- Arrapgements have been made with the Light-Honse Board and the
Buperintendent of the Life-Saving Service whereby the kee&vern of the
1 fgwmn and life-saviug stationa on the Atlantic const will tolegraph
¢! urean
' 2

daring the hurricane season the occurrence of heavy voean
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swells or other signs of the approach of hurricanes to our coast observed
by them, these officials being exceptionally well located for this pur-
pose. An instance of the value of these reports occurred during the
hurricane that struck our southern coast in the latter part of August
1893, when a report of a heavy ocean swell off Tybee Island, forwarded
by telegraph by our observer at Savannah, was among the earliest
intimations that we received of its approach,

RIVER AND FLOOD SERVICE.

The river and flood service has been reorganized by putting the mak-
ing of the forecasts of river stages and changes in the hands of experi-
enced observers at the principal river stations, assigning to each one
a section of the river or rivers in his vicinity to torecast for. The
observers are furnished with all the available data relative to the con-
ditions of the rivers during the previous flouds, and directed to make a
careful study of thoe same, They receive daily telegraphic reports of
the stages of rivers and amount of rainfall throughout their sections,
These, with their own experience and the aid of such rules as have been
found to be of practical value in river forecasting will, it is thought,
enable them to make more valuable predictions than have hitherto been
made under the old system, and thie familiarity with the local needs
will enable them to speciafize more intelligently and distribute the
warnings more effectively.

The efficiency of the storm-warning system on the Great Lakes has
been considerably increased by the establishment of 10 new display
stations, and decided progress has been made in the work of ascertain.
ing the set of, and charting, the lake currents. A large number of
bottles have been floated during the season for this purpose, and a pre-
liminary current chart, as a result of the work for 1892, has been pre-
pared and published,

‘The investigation of the meteorological conditions that prevail over
the Great Lakes has also been greatly extended, over 100 new volun-
tary observers having been secured from among the masters of lake
vessels, The collection of the dats in relation to the currents and
meteorology of the Great Lakes has entniled very little expense to the
Government, and it is expected that it will prove of great value to the
lake marine.

REPAIR OF SBACOAST TELEGRAPH LINES,

Under the head of maintenauce and repairs of seacoast telegraph
lines the most important feature was the completion in July last of
the telephone lines and cables connecting Thunder Bay and Middle
Islands, in Lake Huron, with the Weather Bureau office at Alpena,
Mich., thus permitting the establishment of display and vessel-report-
ing stations on these islands. The line to Thunder Bay Island is 178
miles. long, inclusive of 3§ miles of submarine cable; that to Middle
Island, 134 miles, with 2} miles of cable. Both lines were put in opera-
tion July 14, 1893, and have worked without material interruption
gince that date.

Extensive general repairs were made on the Tatoosh Island, Fort
Caunby, and Hatteras sections, with excellent results. The work onthe
first-named section consisted mainly in clearing out trails through the
dense foreat and yuderbrush fo facilitate the movements of repatsmen,
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aud in changing portions of the line to prevent damage from land.
slides. Two additional repair stations were established along the line,
which, it is hoped, will greatly lessen the fre%uency and duration of
interruptions as compared with last year., The exceedingly rough
character of the country, absence of roads, prevaleuce of high winds,
etc., render the efficient maintenance of this line & difficult problem at
all times, justified only by its great and growing importance to the
shipping interests of Puget Sound and the North Pacific coast. The
following extract from the report of the inspector who visited Tatoosh
Island last October may be of interest in this connection:

Since Bsptember 1 all tug boats from the sound (Puget Sound) receive orders
from their owners from this station by telegraph. It is & great advantage to the
shipping interests. A large blackboard is In course of construction and is to be
placed on the biuff, and messages to he written in large letters so that they can be
read with n glass, thus saving time and expense to vesscls passing in or out, Ship-
ping reports, weather and vessels, are sent by telegraph three times a day to Port
Angeles, Port Townsend, and Beattle. ' A record of all vessels passing in or out is
prepare& by the observer.

On the Hatteras section 1,160 new wooden telegraph poles were put
up, and the entire line given a general overhauling. The chief opera-
tor at Cape Heury reports that this work was done in an_entirely sat-
isfactory manner, and that the line is now in excellent condition, except
that (owing to the damage doune by the cyclones of August and Octo-
ber last) 26 additional poles and 12 miles of new wire should be used
to strengthen certain weak places. The south.shore end of the New'
Inlet (North Carolina) cable was lengthened by 122 yards, to prevent a
threatened washout. The cable between Oape Henryand Cape Charles
was broken during Janunary, Kfforts to recover and splice the breken
ends having proved fruitivss, the honorable Secretary authorized the
abandonment and subsequent sale of this cable, which, at best, had
been of little direct value to the public service, The following extract
from the chief operator’s line journal, dated Cape Henry, z?tember
14, 1893, gives an example of some of the services rendered by the
Hatteras line:

By request of the commandant of the Norfolk navy-yard, the United Btates
oruiser Detroit was to-day flagged and instructed by this oﬂg:!o to return to Hampton
Roads. The vessel was bound to Rio de Janeiro, Brazil, but orders had been issued
by the Navy Department deferring the cruiser’s departure until after her final trial
trip. When the teleira.?hic order reached Hampton Roads and Norfolk the vessel
was beyond the reach of communication by the usual methods, but upvon Admiral
Brown requesting the assistance of the Buresu in his efforts to overhaul the steamer,

rompt action was taken on hisrequest, with the result that the Deiroil was back
n Hampton Roads at noon.

The line from Titusville to Jupiter was prostrated and badly dam-
aged by the cyclone of October 13. As the northern portion of this
line had already been duplicated by a railroad telegraph line now under
construction between Titusville and Jupiter, with the expectation that
the entire distance would be covered by the road by February next, no
expense was authorized for rebuildin%the Government line. Underan
agreement between the Chief of the Bureau and the railroad company
the latter has rebuilt the southern half of the line, with the privilege
of using the aame until its own wire reaches Jupiter, when the entire
Government line can be put up for sale at anction.

Less extensive general repairs were also made necessary during the
year on the Nantucket, Wilmington, and Point Reyes sections., At this
date all lines are reported to be in good condition for the winter,

The entire mileage of telegraph lines and submarine cables is 645, of
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which 166 miles, in 3 sections, are on the Pacific coast; 488 miles, in
:IS:I sections, on the Atlantic coast, and 1 section of 31 miles on Lake
aron.
With reference to the other duties of the telegraph service, it may be
mentioned that in making contracts for the present fiscal year a redue-

tion of about 124 per cent was obtained on telegraph rates for the
Bureau.

STATE WHATHER SHRVICHBS.

The year 1893 has been one of much activity in State weather serv-
ice work. Before the close of 1892, as stated in the last Annual Report
of the Secretary of Agriculture, State weather service organizations had
been 80 extended as to cover the whole of the United States,.the last
service organized being that for Idaho. The entire fleld being thus
covered, the work of the yeur 1893 has been in the direction of further
developing and improving the services already in operation.

That the popularity and usefulness of the State weather service is
becoming more fully recognized as the work of these organizations
becomes more generally known is attested by the fact that during the
past year the legislatures of New York, Pennsylvania, and North Dakota
have made liberal provision for the support of their respective services,
As New York and Pennsylvania had in former years made provision for
their services, the continued aid thus given is evidence of proper recog-
nition and appreciation of the value of the work performed. The work
accomplished by the Maryland State service during the year was 80
effective that the governor, whose approval of the bill for the support
of that service was given only upon condition that but one-half of the
sum appropriated should be expended, withdrew lis objections and
authorized the expenditure of the full amount of the appropriation
282,000) in earrying on the work of the service. Itis believed that dur-

ng the ensuing year the legislatures of other States, recognizing the
i_:xportance of the State weather services, will provide for their main-
nance,

. STATION OFFICERS AND TRANSFERS.

Owing to pressure of other professional duties, Prof. P. H. Mell, who
organized the Alabama weather service in 1884, with headquarters at
Auburn, found it impracticable to continue longer in charge of that serv-
ice, and on July 1, 1893, retired from the directorship. Under Prof,
Mell’s management the Alabama weather service, which was among the
first to begin active cobperation with the National Bureau in the distribu-
tion of weather forecasts, became one of the most efficient local weather
gervices in the country. Upon the resignation of Prof. Mell the central
station of the Alabama service was transferred from Auburn to Mont-

omery and placed under the charge of an official of the Weather

urean. Montgomery being centrally located, with better facilities for
communication than exist at Auburn, the future prospects of this State
service are most encouraging. The central station of the Nebraska
weather service hasalso been transferred from Orete to Omahba. This
change was made in view of the superior facilities for the printing and
distribution by mail and telegraph of the information collected by the
State and National services, By this transfer of the central station to
Omaha Prof. Goodwin D. Sweezey retired from the directorship and
was succeeded by the official in charge of the regular Weather Bureau
station at Qmaha. ~
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The same reasons that prompted the Ohief of the Weather Burean
in ordering the transfer of the central stations of the Alabama and
Nebraska services—viz, to secure improved facilities for the collection
of meteorological and crop data and for the distribution of the weather
forecasts. and other information——also caused the transfer of the cen-
tral station of the Mississippi service from University to Vicksburg,
and that of the Washington weather service from Olympia to Seattle.
While these changes in the locations of the central stations of the Alu-
bama, Mississippi, Nebraska, and Washington weather services will
make it possible to accomplish much more eflicient work in those States,
this action involved the loss of the mervices of the directors of the
Alabama, Mississippi, and Nebraska weather services, respectively; but
they have been succeeded by men of experience and ability, who will
earnestly endeavor to further improve and extend the work,

At the close of the year the transfer of the central station of the
Virginia service from Lynchburg to Richmond is under advisement,
and it is probable that the change uunder econsideration will be made
before the opening of the crop season of 1894. By the proposed trans.
fer it is expected that a closer codperation between the State service
and the State board of agriculture will be secured to the mutual advan-
tage of both State and National services.

WEATHER OROP BULLETINS.

The weather crop service continues to be the most valuable feature
of State weather service work, All State weather services, except
that of Nevada (in which State the principal work has been the collec-
tion and publication of meteorological data, owing to the limited extent
to which agricultural ;l)lnrsnits are carried on), have issued weather-
crop bulleting during the season of planting, cultivating, and harveat-
ing of crops. These State weather crop bulletins are based upon
impartial and reliable reports on the weather and crop cunditions each -
week during the season, the report being so mailed as to reach the
State service center Monday afternoon, or BMIK Tuesday morning, and
as a rule to cover as nearly as possible the week ending Monday.. The
correspondents are 8o distributed that their reports furnish the official
at the State center full information as to the weather and erop condi-
tions of the State, from which he is enabled to prepare the State oul.
letin containing a review of the conditious prevailing during the pre-
vious week. During the season of 1893 the number of weather crop
correspondents. was increased by more than 100 per cent over the
number of the previous year, there being at the midst of the season
more than 9,000 crop correspondents cotperating with the several serv-
ices throughout the country.

The circulation of the weekly weather crop bulletins of State services
has also greatly increased, the weekly editions of as many as ten serv-
fces ranging from 1,000 to 11,000 copies; the others for the most part
closely approximating the first-named figure. While this distribution
of the bulletins insures wide publicity of the information they contain,
the press of the country affords by far the most effective means of dis-
tribution, as the bulletins are printed in a large proportion of the
weekly and daily papers and in many agricultural journals throughout
the country. As an lllustration of the extent to which the State bulle-
tins are ciroulated through the public press, it may be stated that the
Missouri and Arkansas bulleting are reprinted in nearly 200 patent.
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sheet weeklies having an aggregate circalation of ‘mere than 150,000
copies.

As the National Weather Crop Bulletin, issned at Washiagton, is
based upon the information received by telegraph from the various’
-Btate centers, and as there has been such a general and decided exten -
sion of this work in all States, the data composing the National Bulle-
tin has been more complete than in any previous year. The demand
for this publication continues, and duving the year arrangements were
made for the public display of the bulletin in more than 130 cities ana
towns of more than 5,000 inhabitants, through the codperation of
mayors, postmasters, and other officials. From the temperature and
precipitation charts accompanying the National Bulletin inay be readily
seen how the current weekly temperature and rainfall compare with
the normals deduced from observations covering long periods. The
reproduction in agricultural journals of the National Weather Crop
Bulletin and special charts of temperature and rainfall, a work referred
to in the last annual report, has been continued this ‘season with the

- same success that attended similar work last year.,

The former excellent character of the monthly reports of State
weather services has been fully maintained during the year, and the
general increase in the number of voluntary observers, upon whom
these reports so largely depend, has afforded more than the usual
amount of material for discussion and investigation. The detailed
climatological data published in these reports render them of much
value. During the past summer it was found that the representatives
of foreign meteorologicnl services in attendance at the Columbian
Exhibition, in calling at the Weatlhier Burean in Washington manifested
great interest in the State weather service system, and were anxious
to secure specimen copies of the publications issued.

WEEKLY SNOW CHART.

During the latter part of January, 1803, the publication of a chart
of the size of the daily weather map, showing the depth of snow on
the ground at 8 p. m. of Monday of each week, was commenced at this
office, based upon telegraphic reports made at the hour named, by the
observers of the Bureau. The first issue of thissnow chartwas that for
the week ending January 23, 1893, and it was regularly published each
week thereafter until the close of the winter. The faver with which
this chart was received has induced the Chief of the Bureau to make it
a permanent publication during the winter season. Its publication for
the winter of 1893-'94 was resumed December 5, and in addition to
illustrating in graphic manner the depth of snow on the ground, the
detailed reports of which are given in tabular form, provision was also
made for publisbing, in connection with this chart, information as to
the thickness of ice in the various rivers and harbors at Weather
Burean stations. The snow charts issned during the winter of 189293
were reproduced by chalk-plate process in the colamns of a number of

.the larger newspapers in different sections of the country. When the

rotection atforded winter wheat by a covering of snow is considered,

t will readily be seen why such interest would be taken in a publica-
tion that rhows at o glance the extent and depth of snow during the
winter. This suow chart is also of great importance to the lumber
interests of the Northwestern States. Mr, James F, Buckner, secretary
of the Louisville (Ky.) Board of Trade, in a communication addressed.
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to the observer at Louisville, under date of January 28, 1803, referring
to this chart, states as follows: ,

Referrinsg to your note of the 26th indtant, incloaing copy of chart showing snow-
fall up to 8 o’clock p. m. Monday, the 23d instant, I have to say that I have exam-
ined the chart carefully and have called to it the attention of a considerable nambur
of the members of the bLoard of trade, who are interested in such matters, and our
unanimous opinion is that it is a most valuable publication, in fact one of the very
best issned by your Bureaun, and we sincerely hope that the Department will continue
to send it. ‘The chart is of cspecial interest to quite o large number of tho members
of t.lhil board of trade who are engaged in milling and dealing in grain (wheat) gen-
erally.

The Ohief of the Bureau is also in receipt of numerous other communi-
cations commending the snow chart. :

SPECIAL THUNDERSTORM OBSERVATIONS.

The collection of special thunderstorm observations, after the plan
followed during the summer of 1892, was continued this year, the region
of observations being extended to include the territory east of the
100th meridian, north of the 35th parailel. A large number of observa-
tions were collected during the months of June, July, and August, an
investigation of which is now being conducted.

VOLUNTARY OBSERVERS.

The total number of voluntary stationa established during the year
ending June 30, 1893, was 540. Of these over 300 were fully or par.
tially equipped with instruments of the Bureau. About 50 per cent of
the remainder, or about 100 stations, were furnished with instruments
by the several State weather services, while the personal property of
the observers formed the equipment of the rest. The total number of
voluntary observers is about 2,500, including  Army post surgeons and
agents of the Central and Southern Pacific Railroad systems.

THE COTTON REGION SERVICE.

The cotton region service, which was placed under this division in
July, has heen continued as in former years, the observers taking one
observation daily of rainfall and extremes of temperature, and tele-
graphing the same to the several centers. The present organization of
the cotton region service is very complete in most of the cotton-produe-
ing States, but a larger number of stations in Texas would materially
improve the service in that State. :

CONVENTION OF WEATHER SERVICE OFFICIALS,

The important work now being conducted by State weather services
throughout the country makes it very desirable that the officials of
these services should meet in convention for the purpose of exchange
of views and discussion of various matters of importance in connection
with their work. Such & convention was held in Rochester, N, Y., in
1892, when a permanent organization, known as the ‘American Asso-
ciation of State Weather Services,” was formed. The second conven-
tion of this association was held in Chicago, August 21-23, 1803, an
abstract of the proceedings of which was published in the Monthly
Weather Review of August, 1893, .
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THE DISTRIBUTION OF FORHCASTS, AND FROST, COLD-WAVE,
‘ . INLAND-8TORM, AND RAIN WARNINGS. '

In the distribution of weather forecasts and special warnings every
available means of transmission is Leing utilized; and while the num-
ber of stations receiving such weather information by telegraph or tele-
phione at Government expense has been materially decreased durin
the year, the number of places to which forecasts, etc., are furnish.
at little or ne cost to the Bureau has been largely augmented. The
number of stations now receiving the full forecasts by telegraph or tele-
phone at Government expense is 1,613—a reduction of 275 during the
past year; and the number of places receiving the same information

“ through gratuitous distribution is over 7,000— an increase ot over 3,000
during the same period. Plans have been perfected for an extended
distribution of the forecasts by mail, and the total number of places
receiving such information will be largely increased in the near future,
a8 it is expected that, through the voluntary codperation of the inter-
ested persons, this Bureau will, during the coming year, be enabled to
have its forecaxts posted in many thousands of post-offices withinagri-
cultural sections which have not heretofore received the benefit of such
information,

COOPERATION OF RAILROAD COMPANIES.

A large number of railroad companies are codperating with this
Bureau in the work of distributing the forecasts by telegraphing the
same over their lines (in some cases twice daily), and as a rule require
prompt and proper attention on the part of their employees concerning
the receipt and posting of the weather telegrams. Other railroad com-
panies are performing this service gratuitously through the medium of
train baggage masters, who distribute the bulletins to station agents,
and they in turn post the information for the benefit of the publie.
Weather symbols are displayed on the baggage cars of the following
railroads: Obicago and-Grand Trunk; Chicago and West Michigan;
Grand Rapids and Indiana; Pontiac, Oxford and Port Austin; Chicago
and Rock Island. : ’

Over 400 full sets and nearly 100 partial sets of weather signal flags
were furnished to displaymen by this Bareau during the past year.

The whistle signals are used to a considerable extent in some States,
In the 8tate of Ohio alone the use of the stationary engine as & means
of disseminating weather forecasts has constantly increased in favor,
and over 50 towns in that State are now -sounding the weather fore-
casts daily. These points alone represent over 200,000 farmers within
the limits of hearing of the signals. The usefulness of this method of
service is beyond expectation, as is also its appreciatior
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The following tabulated statement shows the number of places sup-
plied with forecasts and special warnings by paid service and without
expense, and is arranged with a view to comparison of the work of dis-

tribution in each Btate and Territory:

Distribution of forecasts, cold-wavre, and frost warnings,

Btates and Territories.

By telegraph or telephone, at

Withont oxponaebto tho United Statos,

Government oxpolise. y—
Toreeasts | Cold-wave Froat ‘I'olograph
and 1 warnings | warnings |Mnil.| or tele. tﬁ:“:“"‘g
warniugs. ouly. ouly. phone. graph.

Alabama .
Arizona ..
Arkansas.
California .. caae
Colorado «coove covenien
Connectiont .coaveerne.
DelAWATe ..ocaresienes
District of Columiia ..

[ndians .......
Indian Territory ......

OWA
Kansas....ovceevvaucas
Kentueky .. .
Louisiana
Maineo ...
Maryland
Masnachun .
Michigan... .
ﬁ}m;eartu‘. ............
asies

Miuourf‘.’. ceeet
Montans....
Nebrasks.

Xow Jersey ......
New Mexico.....
Now York
North Carolina.........
'No’rth Dakota ,.o.oeee:
L
Oklahoma Territory...
Oregon
Pennsylvania.
Rhodo Island. .
Honth Carolinh ........
8outh Dakota..........
Tennessce........ .
Texas .
Utah...
Vormon
Virginia..
Washington.. ..
‘Weat Virginia.........
Wisconsin.............
Wyoming ..oceee vennen

cessvusevrnns

]

ssasasesense

sessemusnaee

seenneey
10

Total ceaevenes .o

Grand total, 0,823,

INSBTRUMENTS,

The work inaugurated a few years since of improving very much the
instrnmental equipment of stations by providing them with instruments
furnishing continnous and antomatic records, and the devclopment and
improvement of the instruments themselves, have been prosecuted
throughout the yenr with very gratifying results,
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There are now in use at the stations the following special instruments:
69 registers, recording wind direction, velocity, and, in soine cases, rain-
fall and sunshine; 90 registers, recording wind velocity; 70 barographs,
88 thermographs, recording pressure and temperature, respectively; 19
photographic sunshine recorders, to which have been recently added 24
electrical recorders of sunshine, and 10 recording rain and snow gauges,

Among the instruments specified above special improvements in
respect to various details of construction have been made in the devices
for securing registration of wind direction and velocity. The instra-
ments for recording rain and suowfall and for securing an electrical
registration of sunshine were devised during 1892, and greatly devel-
oped and rendered practically applicable to station work during the
cuarrent year.

The correspondence growing out of the supervision of the instru-
mental equipment of stations and the routine duty of inspection of
records from recording instruments has been promptly disposed of
without increase in the number of employees, notwithstanding the very
great increase in the volume of the work incident to the enlarged and
elaborated equipment of stations, ‘

The introduction of continuously recording instruments at our sta-
tions marks an important step in advance, not only in accumulating
data of great climatic value, but in supplying the needs of great busi-
ness and commercial interests by having complete automatic records of
storms and general meteorological conditions at all hours, day and
night, Without such instruments, and with eye observations in the
morning and evening only, it was never possible to give accurate reports
of special meteorological conditions of great importance to engineers,
builders, shippers, etec., or to courts of justice.

By means of the improved devices we are using with great success
at many stations we are able to obtain continuous records hour after
hour, showing at each moment of time the direction of the wind, its
velocity, the duration, moment by moment, of sunshine or cloudiness,
the temperature of the air, the pressure of the air, the time of begin-
ning and ending of rainfall or snowfall, and not only the total quantity
of precipitation, but also whether the fall was rapid and in torrents or
gentle and prolonged. Applications indorsed by boards of trade, engi-
neers, and others are repeatedly received from many of the stations not
yet equipped with these recording instruments, urging that this improve-
ment of the service furnishing such valuable and important data be
extended in their direction and developed to its greatest utility.

REPAIR OF DAMAGED INSTRUMENTS.

The great and increasing volume of work devolving upon the instru-
ment room taxes to theutmost the present force available for its prompt
performance. This is particularly the case in respect to the work of
repairing damaged and unserviceable instruments. The nature of the
work is such that it is impossible to accomplish it successfully outside
the office, from the fact that the work is of the greatest diversity, requir-
ing special provision for cach particular case, and the best results can
be obtained only under the immediate supervision of the official in
charge of instruments, We now have on hand many old instruments,
more or less damaged by use, that can be made serviceable by various
repairs and modifications, and this work is being done in the machine
shop. Only two workmen, however, are available, and the progress of
repairs is very slow and tedious. Additional assistance is very greatly
needed.



WEATHER BURRAU. 111

THE LIBRARY.

During the year ending June 30, 1893, there were added to the library
1,170 books and 653 pamphlets, or a total of accessions of 1,823 num-
bers, the largest number of meteorological books and pamphleta added
in auy one year since the organization of the Weather Bureaun in 1870,

The books in the library now number 14,301 and the pamphlets 4,640,
Only such books and pamphlets are added as bear upon the legitimate
work of the Bureau. More tham emelalf of these are acquired by a
system of exchange with home and foreign wewther aervices, or by gift.

A valuable collection of patent specifications and drawings velating
to meteorological instruments was obtained for the library from the
Commissioner of Patents. This collection comprises over 400 nunbaers,
and includes practically all patents of this class issued in the United
States up to 1893.

As opportunity offered during the year titles were added to the gen-
eral bibliography of meteorology, mostly from books and periodicals in
the library of the Weather Burcau. The collection now comprises
over 65,000 titles, The usefulness of this catalogue would be greatly
increased by the publication of, at least, the portions relating to those
branches of meteorology to which the Bureau is at present devoting
special attention, i. e.,, weather forecasting and climatology.

RECORDS.

In any comprehensive system of meteorological observations a number
of checks upon the accuracy of the work of each individual observer is
necessury. The scheme of checking the aceuracy of the observations
made by Weather Bureau observers begins with the reports received
twice daily by the translator. The entire mass of data charted on the
daily weather mapis subjected to his serutiny, and steps are immediately
taken to correct improbable entries and apparent inaccurncies. Later,
when the manuscript observations are received, they are subjected to a
further examination with a view of correcting the errors that naturally
occur in reductions and compilations. It is especially gratifying to
report that with but few exceptions the work in this respect is highly
creditable.

Several hundred transeripts of records of meteorological observations
have been made during the year for use as evidence in courts of law,
and the records of outlying stations have been taken into court in a
large number of additional cases. Many of these transcripts have
been used in actions involving large sums of money, and it frequently
happens that the turning point of the case hinges upon the state of the
weather. Hspecially is this so in the case of transportation companies
carrying perishable goods.

The twenty-third year of confinuous meteorological observations
under the auspices ot the General Government was completed on No-
vember 1,1893.  In the beginning there was naturally more or less
uncertainty as to the amount and character of meteorologic and climatic
data that should be placed on record. Succeeding years, however,
developed a tendency towards expansion, both asto the phenomena
investigated and the details of observation. The maximnm period of
observations and record was reached in 1884, when direct observations
ot the weather alone were made and recorded 8 times each day. That
number gradually decreased until at present the needs of the service
are fully met with regular observations twice daily, supplemented by



112 REPORT OF THE SECRETARY OF AGRICULTURE.

such special ebservations as may be deemed necessary by the forecast
offieinl at the central ofice. The volume of records of direct observa-
tions is not so great, therefore, as at a previous period in the. history of
th’e'm'eteroorologicaf service; but what is lacking in direct observation
is fully compensated for in the number and character of automatic
records now maintained. The latter serve a double purpose. They
enable observers at outlying stations to keep themselves constantly
informed of the atmospheric chan (gies that are taking place hourly, and
also to supply a growing demand for climatic data as affecting the
varied interests of commerce and agriculture,

Qontinuous records of wind velocity have been maintained from 1871~
1872 to date, and of late years an automatiec record of the direction-—a
most important feature—has been added. A coutinuous record of veloc-
i!izy and direction is made at 69 stations and of velocity only at 90 sta-

ona.

The continuous climatic records, next in order as to number main-
tained, are those of temperature, 88 of which are now being made. -

Thermographs were supplied to 38 stations in 1888, and additional
instruments have been put into use from time to time until the present
number has been reached.

Oontinuous records of rainfall were begun at 10 stations in 1889 and
are now being made at 45 stations. Continuous records of pressure
were begun at 5 stations in 1888; the number now being maintained is
70. _Continuous records of sunshine began in 1891 at 20 stations; the
number of such records now being maintained is 43. : ‘

The numerical results derived from the foregoing-named records as
well as the results of direct observations are closely scrutinized in the
records division and tabulated for publication in the Monthly Weather
Review aud other climatic reports.

PUBLICATIONS.

The character of the work of this division does not materially change
from year to year, except in volume. During the present year the
- increase has been very marked, and the result has been that it has
reguaired careful attention and a large amount of labor in handling the
_enormous quantity of maps, bulletins, reviews, forms, and other publi-
cations issued from time to time for distribution to the general publie,
and to do the work in a business-like manuer,

In the composinf room are set up and printed the bulleting, monthly
weather reviews, instructions, circulars, wrappers, letters and letter-
heads, envelopes, many of the forms, and the miscellaneous matter of
the Bureau. The volume of the work may be judged by the fact that
2,648,157 copies were made in the press-room, The number of litho-

raphic impressions taken was 1,287,565, and during the year the num-

er of forms issued to stations and the central office was 4,978,600, of
-which 830,650 were printed by the Bureau, the remainder by the Gov-
ernment Printing Office.

The Monthly ‘Weather Review has varied in size from 28 to 46 pages,
and in editions from 38,4556 copies to 4,188,

In July, 1893, an edition of 5,000 copies of the Current Chart of the
Great Lakes, in four colors, wus issued. - This work was performed in
the lithograph room and was considered to be a first-class job in every
respect, and was done at a small expense to this Bureau, This has
only recently been rendered possible by our outfit. ILake Storm Bulle-
tins Nos, 1,2, 3, and 4 bave also been printed, showing the storms
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Average daily Departures from Normal Temperature,
and weekly Departures from Normal Precipitation
from April 102 toOctober 227 /893,
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Average daily Departures from Normal Temperature,
and weekly Departures from Normal Precipitation.,
from April 0% to Oetober 22 1893,
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of October 4 and October 5 to 14, 1803; also the storm of November 16
‘and 17, and the storms of November 20 to 23, 1803, The edition of
these bulletins was 600 copies at first, but there being such a demand
for them the edition had to be increased to 1,000 copies. &‘I“heiy; will be
printed and distributed in the fature whenever a noteworthy storm
passes over the Lake region.
Five Weather Burean bulletins were printed during the year, as
follows: . co
les.

Balletin A. Summary of International Meteorological Observations, by Maj.
H. H. ¢, Dunwoody. 10 a.q‘eu of text and Sl oharts . .....oooiiiiiiiionnans
Bulletin No. 7. Repott of the F'irst Annual Meeting of the American Associa-
tion of State Weather Bervices, 49 lpages ................................. 6, 500
- Bulletin No. 8. Report on the Climatology of the Cotton Plant, by P. H. Mell,
Ph.D. 68 aﬁ“ with charts. .., oo i i it ettt e saanae 7,600
" Bulletin No. 8. elsort on the Forecasting of Thunderatorms during the-Sum-
mer of 1892, by N. B. Conger. 84 puges with chatts .........c.c.o.oivvanns (A
Bulletin No, 10, Report on the Climate of Chiengo, by Prof. Henry A. Hasen,
187 pages with charts . ... ccooiiinioiiiirennreiitonannriircreisavacenanaes 8

WBATHER CONDITIONS OF THE CROP OF 1893.

(Prepared by H. H. C. Duxwoony, Major s&am Corps, U. 8, Army, assigned as Assistant Chief
of Weather Burean.)

The tabular staternents (Tables VI and V1I) show the temperatureand
rainfall from January 1, 1893, to April 3, compared with the normal for
many years, and similar comparisons are made for these elements for
each week ending with Monday from April 3 to October 2, 1893,

Plate 1 shows the seasonal conditions of rainfall from March 1 to
October 2 throughout the United States. The shaded portion of this
chart covers areas where the precipitation was in excess, and the
unshaded portion shows the region of country that received leas than the
usual rainfall for the same period. The lines show the amount of excess
or deficiency in inches, as indicated by the fignres, It will be seen from
this chart that the season of 1803 was dry over the Freater portion of
the agricultural districts, the only regious in the United States east of
the Rocky Mountains showing an excess being a portion of the cotton
region east of the Mississippi, southern Virginia, and portions of Arkan.
sas, Missouri, New York, and Wisconsin. There was a deficiency in
the rainfallin the States of the Ohio Valley ranging from 4 to 7 inchea,
and this deficiency occurred at such times as to have the most injuri-
ous effect upon growing orops, especially corn, The excess of rainfall
in Missouri ocourred early in the season, while August and.Segbember
were unusually dry, the absence of rain reducing somewhat the yield
of crops. The reverse conditions will be found in Iowa, the State imme-
diately north, where the seasonal rainfall was deficient, but where
timely rains occurred when the growing crops were most in need of
moisture. The distribution of rainfall throughout the season from weck
to v;'eek may be found for any section by reference to the accompanying
table.

The drought conditions which existed in Texas are indicated on Plate
1 by lines showing deflciency in seasonal rainfall ranging from & to 15
inches. The abundant rains which occurred over the southern platean
region were attended by a moat favorable season in Arizona, and a
report farnished by the director of the Arizona weather service states
that the cattle ranges in that section are in the best possible condition
and that the hay crop is sufficient for two years’ demand. The Pacifio
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coast was favored with but slight departures from the normal con-
ditions, but in the States on the North Pacific considerable grain was
lost by the late rains occurring when grain was exposed in the fields,
The spring wheat region of Minnesota and the Dakotas received less
than the usual amount of rain, although the departures were not marked
except in southern Minnesota, where the deficiency ranged from 5 to 7
inches. In the wheat region of the Dakotas the actual rainfall for the
season ranged from 133 to 18 inches. All stations in the Missouri Val-
ley from Yankton, 8. Dak., to Helena, Mont., received more than 10
inches of rain.

The drought in western Kansas and eastern Colorado, where the
seasonal rainfall ranged from 6 to 9 inches, or a little more than one-
half the usual amount, resulted in almost a complete loss of crops in
that section.

Although the chart showin% seasonal departures from the normal
rainfall indicates an excess in New England and New York, this excess
was due to the heavy rains that occurred in early May and late in
August, and the latter rains were preceded by drought conditions dur-
ing the growing season which resulted in some injury to crops.

Plate 11 exhibits the thermal conditions for the growing season of
1893, the shaded portion of the chart defining the regions over which
an excess of seasonal temperature prevailed. The season was slightly
warmer than usual over the greater portion of the cotton region,
although the variation from the normal was very slight, except in Texas,
where it amounted to from 1 to 2 degrees per day in the interior. In
the States of the Ohio Valley and Lake region the average tempera-
ture was slightly in excess, but in all other districts the season was
cooler than usunal. Along the Atlantic coast the departures from the
normal were very slight, but to the westward, over the Rocky Mountain
districts and on the Pacific coast, the deficiency apparently increased
with the longitude to the westward, and over the Pacific coast States
it ranged from 2 to 4 degrees per day below the normal. The cool
weather on the Pacific coast was not, however, unfavorable to the staple
crops, and while some fruits were injured others were favored by the
abnormally cool season.

Plates 111 and 1v show the conditions of temperature and rainfall by
weeks at selected stations so distributed as to give the approximate
conditions which prevailed in the principal agricultural districts to the
east of the Rocky Mountains. The data from which the diagrams were
constructed may be found in the accompanying tables, containing data
from the regular meteorological stations of the Weather Bureau, from
which similar diagrams may be constructed which will show graphically
the rainfall and temperature conditions which existed during the grow-
ing season over the entire country.

As in the previous year, the diagram illustrating the temperature
and rainfall conditions at Springfield, Ill., is taken as an example,
The heavy horizontal line marked 0 indicates the normal and the fig-
ures to the left indicate inches when referring to rainfall and degrees
Fahrenheit when referring to temperature. The solid line indicates
the weekly departure from the normal temperature, while the dotted
line shows the weekly departure from the normal rainfall, From this
diagram it will be seen that in the vicinity of Springfield, Ill., the early

ortion of spring was wet and cold, and also that heavy rains occurred
gx the last week of May, attended by about normal temperature, after
which time it was relatively dry, there being but one week from June
1 to the close of September when the normal rainfall was exceeded:
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This absence of rain resulted in a considerable reduction in the yield of
the staple crops in that section, while it is probable that the heavy
raius of early spring caused a reduction in the acreage.

It will be of interest to compare this diagram with that of Spring.
field for the previous years 1891 and 1892, tracing the rainfall and tem-
perature conditions which attended the unusual corn crop of 1891 with
those attending the reduced yields of 1892 and 1893 for that particular
section. The drought conditions of 1893 in that section are clearly
indicated by the diagram for that year, and the tabular statement shows
that the drought region extended over the greater portion of thé corn
belt and thence eastward to the Atlantic States. The data contained,
in the table referred to show the departures from the normal of both
temporature and raiufall for each week of the growing season, and
will furnish a ready meauns of comparing the meteorological conditions
attending the development of the several crops with the actual yields
as published elsewhere in this report., With additional years of record
these statements can not fail to give the probable effect of the weather
conditions upon the staple crops considerably in advance of the time
of ripening and securing the crop.

The following tables show the departures trom normal temperature
and rainfall from January 1 to and including April 3, 1893, and for
each subsequent week ending with Monday to October 2, 1893;

Tavry VI.—Temperature departures for the season of 1898 from the normal of many years,

From o1 e
Ianil_ ‘ ,.WEM weeks ending
Stations. AI};" 3| April— May— June—

o o [ s | 1] 8 15| 612 10] e

New England.

Eaatport, Me... —2[~1]-38 0] -2} 43 9 1 0 1 1] 1
Porthnd, Me.. . Rt e e S O 4 e e S s S by Hi A
Boston, Mass ................ E O] ~1 | —4]~1]—~8]48] 42 0| +2| +7|~8] ~8
Middle Atlantic States.
Albany, NoY..oviiiiinnenen, E B | B4 4] 44 —1]| B 38] +4 [ 1
Now York, N.Y . ' —) | —4] 4] 3] $2) 41 0 il +3 +0 11
Philndelphia, s . 0] —4]|-—8[-5]4+1 0] —~1] 481 44 41 41
Washington, D. C =l bl —1] 4|21 -1[—1]43744] 0} 48
Lynchburg, Va... —3 ) —~4! 48| 2] 4| 1411 42| 41| =1} -1
Nortolk, Vi evverenneanian, : ~1| Ol 4a| 41 —2| 41 42[ 43|41 —1] +2
South dtlantic States.
Charlotte, N.C ...... aarenenas —~38 1413 ) —4 ) -8 8| ~3)—8)—-2]| 42 0} ~1{—~8] -2
Wllmlngmu N.C —2:1 410 [ 41| ~1 1-7 0} -8 0| 42| —1]—1}—21 41
Charleaon, 8. C ~17 )40 48| ~1] 48] 41| 8] -2} 48! -2} 2|3 [
Augustn, Ga ... ~36)+12) 44 ~4] 48] ~B| 6| —4| 48| 1| ~-2]B] ~1
Savannah, (1a ..... —~26 | 40| 42 ~1] 41 0l —4| 248 0§ 1 0] +1
Jacksonville, Fla ............ ~18l 47 45 —2{ 46} 41| 22148 0] —1 0 43

Gulf States.

Atlanta, Ga .. ~28 1412 1] 7| 46| -8} 23| -8 | 42] ~1|—1]|-—2] —3
Mabile, Als ... ~14 47| 0] 4] 44| —2 ~8] 48] 0l —8)-1! 41
Montgomery, Al ~18 410 42| 0] 46 —2 ] —2 | 3] +2 0] —8 ] -1 0
Vicksburg, Misa.... 04 {412 0 —b | 44| 3] 41| ~2] O] ~1]-2| 1] 41
New Orleans, L. ... PR B RV O —d ] 48] +1 0] —~2 ] 48| 41| —4| 1] 48
Shreveport. L. .....o.ovuns.. 408 413 [ -1 8| o0[—d| 0j—2| O[—d|—-B]—2] 41
Fort Smith, AvK ceeeeenennn.. 1241601 9! 8|8 O] O —4[—~3!—3] 0] 41
Little Rovk, ATK.vreveeannnn. ~201 418 | 2} 7| O] —4| 0) 0y —8]—8|—-1] 0 41
Palestine, Tox..... e 40D 413 1~ -1 30 1 43 42 -l 1] 48
Galveston, 'T'ex ... ceed] 4008 [ 0} -2 0§ —1 0 1) 41] 41| -89

SBan Antonio, Tex ,eeeevvaenedd F0F 14+ | 41| 411 4230 02l =21 48 431112 48
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Taoir VI.—Temperature departurcs for the scason of 1893, ete.—Continned.

Stations.

Ohio Valley and Tennessee.

Memphjs, Tevn....coeaeen...
Nashville, Tenn .... ..

Chattanoogsn, Tenn
Louisville, Ky ......
Indianapolis, Ind .
Ciuclunati, Ohjo....
Colusbus, Olio. .
Pittsburg, Pa....ovovna.. .

Lake region.

Oswego, N Y cooivvnvninnnnn.
Buffalo,N. Y..

Clevoland, Ohfo .
Tretroit, Mich ...
Alpena, Mich ...
Grand Haven, Mie
Milwaukee, Wis ..
Chicago, 111 ..... .-
Duluth, Minn....... Ceereieens

Uyper Mirsissippi Valley,

8t.Paul,l Minn................
La Crosse, Wis.. ..
Davenport, Towa ..
Des Moines, Iowa

ringteld, 111
Cafro, I11.._...
8¢, Louts, Mo. ..

Missouri Valley.

Springfleld, Mo.. ..

ansas City, Mo
Concordia, Kans
Omaha, Nebr ..
Valentine, Neb:
Huron, 8. Dak.

Extreme Northwest,
Moorehead, Minn.............
Bismarek, N.Dak ............
Fort Buford, N, Dak..........

Roeky Mountain tlope.

Havre, Mont «.oveevecvivannan

Helena, Mont......oconvuane.. .

%mknne, Wash.....oouenana..
innemucea, Nev............
8alt Lako City, Utah.........
Cheyenne, Wyo .........cc...
North Platte, Nebr...........
Denver,Colo .....ccvvvan....

Dodge City, Kans ............

Abilene, Tox ..o.ooooiiial...
Santa Fe, N.Mex.............
El Paso, Tex coveevnnennn.....
Tucson, Aviz....ceueunnn.n...

Pacifle coast.

Olympia, Wash...............
Portiand, Oreg ....cocove.....
Roseburg, Oreg....ccovvuuu...
Red Bluff,Cal ................
Sacramento, Cal ..............
§an Francisco, Cal ...........
Los Angeles,Cal .............
Ban Diego, Cal .c.oevvven.....

¥rom
Jan, 1

meln.
sive.

—03
—18
4

P
LY S

SRkrSY e

l
1

LLLL

to
Apr.3,|

For wecks ending—-

Aypril— Mny— Juno—
0.1 2| 1| 8 [ {2226 | 12]10]m
416 3 —6] 1] —2| 43! 0| 3|3} 1|1 —1
415 1| 7|48 ({-2{ 41| —B(—4| O[=2] O] ~2
Pl —1 744 =3] 0] =3 0]-11=1]~1] —2
G183 =8 (-1 42 ~5| Of~—2|—B|42|+1} 42| =2
+11 | —2 [-11 | 1| -0 0] ~3 | ~0[ 42| 042 +1
41| B {~T10 | 41 [ =6 —1 | =8| —0|42| O +2| —2
402 8] 1| -0 0] —3 | —i} | 44 41| +3 0
$10 | 2 —8| 0] =b] 0| —56|=B| 40| 41|43 0
1 =2 6| -3 ~5] 45| —=8|-3]|+7 0] +8 43
48 0] —~5] 3| ~4|-16] —~2]{—3] 40 0| 46| +4
P 7 2 b | 2| =6 43 -2 —4 1 48] 1] +2 +5
48| ~1§ -0} —0 | =71 42| ~1 5| +b 0l +4| -5
A3 41 [ —4 5| =1 4+B| 42| ~0 | 43 46| +8] 47
43| -T] 7! -6 0 O —~7 ! 41| -1 48 +3
40| ~F| —8{ ~8|~0| 4141 ~B| 42! 4$2] +4]| +0
48 —1] —9|=~7] -9 41 0] —8| 42| ~1] 42| +4
+1i—5) 7| —-7! =8 0] 41 {eml | 3| 43| 48] +5

0 41|10 42| +2[40] 43

41 42! 5] 42| 44| +8 +2

421 48] ~T O 41| 47| +2

42 41 —~8| -2 0| +31 +1

4242 -8 +1} 41| 45] +1

1| 0] —6|—2] 41 +3| ~t

+2 | +8 | —6| —1| +1 ] 44| —1

11| 3|0 28] 1] ~2}—0]—4] 1| +1] ~1
100 B[ —0]| —0| 6| 48| 42| =8| —0| 411 43] ~1
+30 | 0 6110 —6| 45| 48[ =T —8| 14| +3| +4
+T| =4 =10 14| -0 43 42| —0| -2 42| 4| +2

A5 | 0 T |18 ~H | 42| 44| -9 | —4 | +7| 47| +1

+1| -9} —8|—13|~6) 43| 44| —~T] 41! 45, +8] 43

~3 | 9 [~10 [—11 | =2 01 43 =81 4+2 | +71411 7 +2

-1 || —8|=30|—4| 2 O =8| —41 44 6] 41

—3 | =8 | D (11 0 8 0] —8|-3|+2 0 0

~4 | -8 [|~10 |13 0 46| 44| —4| 3|41 |~6] ~2

2| 6| B |—10{~2 [ +5 —8 7| +2] 6| —4

b 8- B 4|8 41| ~5] —4] 4| -2[—10] —86

~0| B 5| 6[—~8|40| 67| 0| 48|38 b

3| 9| —-6]—131 7|46 -3|--11| 7| 46| 0| -3

480 7| =7 l—13 8| 45| 43| 0] —7 | 45| 48] +1

44 6] T |15 7| 45| 42| 8] T 45 44| 42

1 +6|~6{—b[-12|—7 5| 44| 9| —T|+T] 48| +2
40| =1 | 4 13| T 42 48| T | —2| 40| +1] +4

+16 1 +2 [ Of—1|—~21] 44 -+1| 45 04— +7
4B 5 -2 —4 4 | +1 0 0 Of 461 42{ +4

4T 1] O —d| B3| —4|—~1{--2] O] 42|11} 42

1| ~5[=1]—7| 8|8 ~2[—8| 0|+3|—-1| +1

5 7| B ~2| 2| O] 4| 3|41 4|8 —8

-9 10| 5| -6 -5]| 18] 5] 2/ -6 -0

—B | B2 —b| 2| 41| 7| 8] 41| -3|-0] —8

~10 | 0 | ~2 | T | 2§ 44| 1] — 18| —1{—-2] —0
B R O N W Qe 5 U Ry Y 0] 4513} ~1| —5

b | d 2| b | 2| 1| 2] -8B B ~8]| b

[N O BN I 0 1] —2] 1] =1} 0] =2

~3 8|42 -8 —1] O O} —2|--2{—1]|~2] -1
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For weeks ending—

Stations, July— Auguat-— Septembor—
10, [ 17, | 24. .1 21 11, | 18.
New England.
Eastport, Me .ccc...vueene +2 | +4 1 438 +4 | —2 ~8] 42
Portlund, M8 cvoveecennnes +1[ =2 41 +4 | -8 -2 0
Boston, Mass ........ venes -1 | =1} 41 +2 ] -8 -2 0
Middle Atlantio States.
Albany, N.Y ..... [ -8 ~1 0 +8 [ ~1 ~3 | ~8
Ne w!?urk‘N.Y... +1] 41} 41 441 41 —-1] ]
Philadelphia, Pa. -1 0] 41 +2 | +2 0] -1
‘Washington, D. ¢ 0 ~1|~—2 o 0 +1 0
Lynchburg, Vu cees . +2]41] 42 —2 ) -1 ~1{ a1
Norfolk, Viteeoveesnecesces +1|-—1 0 +1| 0 +3| 0
South Atlantic States.
Charlotte, N. C .. ... o[+2] o —2 ] -1 0] 48
Wllmin“t'on. N. +2 0 0 0 -2 +2 ¢2
Charleston, 8, C +1j 0 0 0f -1 +1] 48
Augunta, Ga... +1 0 -1 -2 | -1 0 42
Savannah, Ga.. .. 0] =2 41 0f =1 +1 4
Jacksonville, Tlaeennnen. +1 0 42 0 0 - 4
Gulf States.
Atlanta, Ga.ccoveneaesnen. +3 0 0 0] +1 -1] 48
Mobile, Ahl . +1i~1 0 =141 -3 | 42
Montﬁomerxduu ceseran- +2 0 0 -1| 41 -1 48
Vickshu ine...... 0| =22 -] | -3 -7} 48
Neow Orietns, La. 01 0 —1 | +2 -8 | 42
Shreveport, La.. 0 ~2|=—1 -1 0 -8 ~8|%45
Fort Smith, Ark. . —1|—2]—4 -2} 4] —8]| 047
Little Rock, Ark 41| 1|8 -1i 0 -4 -2 4B
Palestine, Tex . 0 0 0 —-1| 41 -t | =11 +8
Galveston, Tex -l | =8 -1 0 ) 0 +4
San Autonio, Te: +2 | 43 41 +3 | +2 -8 | 48] 47
Ohdo Valley and Tennesses.
Memphis, Tenn..... (PPN +1[ 0=t +1 {42 -8 | 44
Nashville, Tenn . +2 0] —1 +1 [ +1 ] 44
Chn.ttnnooga, len +2 | +2 [ 41 0 [ -1 3
Loufsville +1| 43| 42 +1| +1 +8 Y
Indinnﬂ.polin Iu +2 1 43| 41 +1 0 +10 | 47
Cinciunat, Ohlo 41| 41 0 0 0 +7 ] 41
Columbus, Ohfo. Ol 412 +1 =1 +7 | +4
Pimburx. Pa.. =8 41|—2 0{—1 +8 1 41
Lake region.,
Oswego, N. Y .. -2 =1|=2 +2 | ~3 -5 0
Buffulo, N. Y 1| 41|l +2 [ +3
Cleveland, Oh 0 3| -2 +1 0 +2 +d
Detruit, Mich ~3| 48] =1 +1] 0 +1 ] +3
Alvena, Mich ~1]42] +1 0 0 -2 44
Grand Haven, -4 0]—=1 +1| -2 +5| 48
Milwaukee, Wis -k | 44| 43 +1] 3 +1] 47
Chicago, Il .. ... ~1| 44| +8 +1] —8 +1} 48
Duluth, Minn ........... -5 4] 42 +1 | +1 +2| +6
Upper Misstssippi Valley. )
8t. Paul, Minn . ~2 | 48] 48 +1]+1 +11 | +8
La Crosse, Win . -1 |42 42 43| 41 +8 | 48
Davenport, Towa 0! 4241 +32 0 +8 | +7
Des Moines, Towa. 0] 43 0 -1 ] 3 +9{ +7
Springfield, 11l.... .- —1]41] 41 0} © +8 ) +8
Cair, 11l..... +32 0| —~2 0 [ +1 | 48
Bt. Louis, Mo ...conerennes +1 | 4l ]l -] 0 +7 ! 7
Missouri Valley.
+1] =8| ¢ -1}l 4 |11
0l ~2(~3 -1 0 7 ++9
(’umnrdln. +4 | 44| 2 0] 42 +71 +8
Omaha, Nebr.. 0] $1 —1 0] =1 +9 | 48
YValent{ne, Nebr +1] 417 44 ~3 | +2 4141 +5
uren, 8. D ~21 42 438 -2 +8 +1 4131 +6

Oe.
ber
2.

ecooblll LLL

ISR REAA
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TABLE VI.—Temperature departures for the season of 1893, eto.—Continued.

For weeks ending—

Oo-

Stations. Julyw— August— September— g,o

er

3. 10, [17. [ 24, | 31, | 7. 14, 121, 128, | 4 |11, [ 18, [ 25 | 2,
Extreme Northwest.
Moorehead, Minn ...... ead] #2 | =2 42| 45| —~1 | 44| 1| +1 0| +1 |412| 45| —7| «—8
Bismarck, N. Dak ....... JaB | =8 41| 47 ) ~3 | +5] —2) 42| =1 45 |+14 | 45| —8 | =t
¥ort Buford, N I)ak ..... —h | —4 | =1 | +8|—~1| 8} —8 O} ~1|+4 +13|+1| 8] 8
Rocky Mountain slope.
Havre,Mont .ceevuvevaeaes) —4 | =2 | 2 | 47 O 45| —8| 44| 41|48 48| —~8[—=10| =1
Helens, Mont.. 3| =1 =2 (412 45| 46| b 0]+ 47| 48| -7] ~7]| ~8
%sokano. Wash —4 B —d ]| 42 0 0l —=714+2]| 42410 +2 0 —~4| +12
innemucca, Nev... J 0| =~3 16| 42| 41 43] -3 —2} 44| +0|—=b| T ~4]| —4
8alt Lake City, Utah..... 0} —1] 3] +2|—=3 0| —b 0| -2 |4t | +4+1|—~4]| 8| —8
Cheyenne, Wyo . +1 1 +2 | ~2 0} —1 0 0 0| =8| 41| 46| 44| 3| =T
North Platte, Nebr.1 —1|—2|—-1}42| 0|—1|—~4}| 0| ~2| 0| +9]| 46| ~4]| —8
Denver, Colo ........ +2 1 +2 0 0] =2 11411} 42|41 0 +6| 45} ~1| —8
Dodge Cl'ly Kans ... O +3| 4213142 —83!-=11]+1 0| —2 |45 46| 44| —4
Abilene, Tex ........ A8 44 4B 1| 4D —d | 1] 44| 43— 45 412 ] 48 0
Santa Fe, N, Mex crnavees| 4 O —1] =81 —1]—4|+2]|-1 0| -6 |42 41|43 —8
¥l Pawno, Tex. ceesrracacen 42 =1 | =27 2|0 | -1} 41 0| —6 O 43| 44| =2
Tucson, Ari%.cccceveor.., +2 | —~2| 2| —6 0| —4|=1|—3}—2|~1|~8|~1|43]| —2
Pacific coast.

Olympia, Wash........... ~2] 2| =1} ~3 0l —1 | —2) 1|42 48| ~1:~8|+48] ~2
Portland, Oreg. .. 4| 5B 4] 0| —2|—=3|=1|42] $8]|~6]~3|~2| —4
Roueburg Oreg | 3] =B —2 0] —-4| -3 —2|+3,+2| —4|~4;{-~8] -3
aee +4 | —4 0|42 |—1| 42| —3]|-B1|+2 0 |—18 | ~8 | -5 ]| +2
Sncmmenfo, Cal . +3 | =3 42 +2 0| 44| O] —4|+2| ~3)~8| ~5| -4 [
S8an Franeisco, Cal 3} =3 —2| 8| 5| —3] 8] =3 —3) =8| =~1| 2| ~4 0
L.os Angeles, Cal .. d=11—-2 -2 | 42| =2 +1] 43| ~4 | —3 0 B | ~b|~8| b
san Diego, Cal....... ceves| =2 =1 0| 4+1j~1 +1 0|+ | =1~ |~b|~B| =1

TAnLE VII.—Precipitation

departures for the season of 1893 from the normal of many

years.
From For weeks ending—
Jan.1to
Statfons. Apr 3, April— May—
inelu-
sive. | 1o, 17 A%, L 8. 18. 22. | 2.
New England.
East) MO .eioneoearene + +4+08]| —41] ~21| ~67| ~78] —:16| «=Bl| ~78
n?o ' 433 415 4781 —B82! 4160 | 4243 4118 ~78
Bolm. Mu-............... 98| 4200 4057 4+08| -—27] 4220 | —B8| +'83| ~'dé
Middls Atlantic States.
Alban N Yoiooeaoarvoonee) =63 | «=03| 407 02| 420 4184 00| ~=-10| 08
New . veid] 4973 4+.88 | 4100 4166 +77| 4293 | — 60| —0T| . 49
Philmolphh, Phovererennes| =05 +61 | 458 +33{ 4406|4112 —63| 40l | ~=25
Washington, DO ec. vecurs| ~830 | —16| —-09| +22| 432 | 4201 | —2| +08| —08
Lynohbur Vn... .......... ~298 | —68] 12| 446! 4+ 90| 4242 —20| —28| 4°01
Norfolk, cve srencvarrne =365 | =W | =B wTT| +B5| 02| w=c1l{ +4°18| 42°61
South Atkmtdo States.
Charlotte, N.C ..eenrerennns —~325| —-88 22 —sd| —86! 4176 —T1| —83] =10
‘Wilmington, N.C o wad'1B| =BT 43| 28| —52] 4138 +83| —60| ~-01
Charleston, 8. C 270 | 98| 70| +°03] —86| 421 —08] —B¥4] + 40
Augusta, Ga —~290| —78] — B0 | —04]| —68| 4 BS| 49| 70 +°'T4
Savaunahb, Ga +18 | —~ 98 A2 +50| — 72§ +°18 36| ~—27( 420
Jacksonville, 4083 70| 87| +1'78| ~78| + 20 72| 00! 4120
Gulf States,
Atlanta, Go . cocneaveovennen —0'94 —dh| ! 45| 18| 444 | =B8] —B7] 4162
Mobile, Ala ... 87 | =140 | b7 | 4167 | 401 | 4237 | 40| =46 | 107
Mont, Als.veeeone.| —602 | —~ 85 =100 4188} +98| 4289 =82 —86] ~'18
Vicksburg, Miss cecocveaeef —071 [ =164 ] + 87| 142 <07 ) 4453} —°18] —1°04 | 41 o7
New lu.n- Lo cececosaved =501} =120 wdd | ~41°63 [ =128 | —'17 80| 94| ~138
Shreveport, La ,. . 4+168| —18| —-03| +3-38 86| =98] ~61
¥ort Bmith, Ark . K -— 111 | 4581} 41*72| +4°18] —88| 4+1-08
Little Rock, Ark ... . 484 | ~88 | 4427 | +102 67 | =136 | +4°41
Palestine, Tex.... k - —93| 4163 | - 473 | w148 §~ =79
Galveston, Tex ...ccooeeenees| =702 =70 ~81| 48607 4 8L} 410 “ —| =16
San Antwnio, TeX ovuveereee] =290 | 77| 17| 08| 4+82| =77 42300 =70] =70
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TauvLe VII.—Precipitation departures for the season of 1898, elo.—Continued.

From For weeks ending~—
Jan.1lto
Stations. Apr. 3, April— May—
inclu. .
sive 10, . 24, L 8 15. 22 | o
Ohio Valley and Tennesses.
Memphis, Tenn ceceeneennn. 7050 121 ] $184 | —1°00 | +2°60 | ~ 32| 4+ 52| — B3 | 4647
Nashville, Tenn.....c.eese —~076 | —1°10 ]| 4168 | — 01 | 4 33 | e 04| + 5| —~ A7 | 4149
Chattanooga, Tenn......... 85— B9 4202 ) -~ 03| 4 24 ] 4880 — 23] 82| 4138
Louisville, Ky «...oevaean.. BT e 420 4168 4 04 | 4287 — 15| 4+ 10| — B4 |~ 03
Indimmpoils, Ind 5 — 28| 4167 4 66| 48320 — BT | 4+ 44| — B8 | — 24
Cinciunati, Ohio .....eavn. 4+ B2 4122} 4 26| +4°48 [ — 89| 4105} & 0N | — ‘38
Columbus, Ohio... + 08| o 46| 4 AL [ 55T | — 45 4 05| — 42! — 8
Pittsburg, Pa.ccevevannn.n. 4+ 420 4 BB 4 48| 4136 | — 20| ~ 42| 4184 | — 40
Lake regton.
Oswogo, N, Y ccncerronanee. ~274 | 4 2| — j4 5|4 66814 B0~ 234201}~ 89
Buffalo, N. Y ........ 4 49 4 451 4136 | 4+ 86 | — 00 | ~ 48| +2°26 | — ‘50
Cleveland, Ohio . . — 3 4+ 2|~ 15| $1R&] ~ F0| 4+ 65| 4-2:67 | — 41
Detroit, Mich ....... E 4 44 27~ 06| 4100 — 87T — 10| — 67| ~ 38
Alpena, Mich .....c.ueeu . : 4+ 78 00 [ 4 0| 4 ‘19| — 44| 4 .06 ]| — 83 | 4103
Grand Haven, Mich...ovon.] +2°20 | 4+ 87 [ 4 05 | 4 60 | 4+ 25| — 7 00 [~ 79 | + 68
Milwaukes, WIS ....oeeenes| = 06 | +1:35 | 4 09 | 41:05 | + 48| — 25 T IO 1 AT
Chicago, IH .eceevvenneeneas —1°19 | — 61| 4 02 [ 45| +1°67] — 62| ~ 42| — 85} + 08
Duluth, Minn ...oocvevnaees| 120 | = 00| 41468 | ~ 05| 4+ 21| — 60! = 07| 4+ 81!z 84
Upper Miseiasippt Valley.
8t. Paul, Minn ..... vovverns +1°07 ) = 22| & TT| 4188 |+ O1 | — 47| — 48| 4 18| 4 22
Lacrosse, Wis....covverao.| 4 46 | — 20 47 80| #1468 ) 4 10 [ ~— W2 4 43 | — 5%
Davenport, [OWA. cesveneens) = T2 | = 68| 4164 | 4101 | — 11| — 64 | — YO | = ‘68 | = ‘24
Des Mouines, Towa...convees) =127 | — 48| — 16| 4185 | 4181 | — 47| 4 02| — 80| ~ 70
Springfield, Tl veeenenennn. — 250 4 50| 42251 +1°00 | 4243 | — 78| 4 18| — 04 | 4820
airo, Il cecvennvnconcnens] =820 ) — 38| 4124 ) — 13| 4877 | 4+ 36| 4 13 | — ‘88 | +1'48
8t Louis, Mo..cocouunennnn. — 10 4 75| 4142 | 4157 | 4373 | — 46 | + 16| ~ 92 | 4+2°68
Missourd Valley.
%n‘lngﬂeld, Mo..... voeened —BB5 | 4 681 4 07| 4+ 67| 4283 | + 14| 4 18| 132 ] —1'38
ansan Cit,EMo ........... — W7~ 66| 4 B4 05| + 01 4128] — 43| 4 15! +1°38
Concordia, Kans ......... ae| =283 | — 7O — 78| — 2]~ BT — 7T |+ 2U |~ 88| — 4
Omaha, Nebr...... o G| 08 )~ 0B 4 P8 | = 03| -« 21| 4 66| e 0D | —1'04
Valentine, Nebr. +181 | 4l | — D11 — 13| 4148 | + 16 | — 05 | ~— T3 | — B¢
Huron, 8. Dak.... +1°20 | 4 18| 4163 ) 4 08| 4 V6! 4 44| — 46|~ 03 ] — 0D
Exireme Northw:st.
Moorhead, Minn..... caenens| +1°40 | —14 | 4185 651 —16] ~-30) 4+14] —45] — 60
Bismarck, N. Dak .. — 01 | —~48 ) 18| 50| —B1| —55| —'H 2| Bl
Fort Buford, N. Dak. + 98| —07] ~—~15| ~~Bl| —=26] ~32] —20] 44| —48
Rocky Mountain slope.
Havre, Mont ........ —28 | B —01] 438 —211 4B4| ~-17 - + 22
Helena, Mont. . —20 ] —02| —28)] 464] 85| 4 85| ~08]41:80] 4--08
kane, Wash eed] 4041 41005 412 401 444 4 60] 22| +83] ~16
funemnoca, Nov 408 408 — 15| 44l | ~ 00| 4 10| m'ld] —~08| w14
Salt Lake City, Utal +08) 4+10| —20] 462, +01| 420] —~43] —18] 449
Oh:{onne, Wyo. ... —03 | —2T| -10 17| 1B 0B | 4T =02 ] 410
North Platte, Nebr.........] 40| —40| — 65| —~B8] — 49| —27] —~63)] —70] —-61
Denver, Colo........ coneend =102 | — 42 ] 0B8] —~-17) 48| 485! —~T4]| 07| 440
Dodr Clty, Kans....00000 162 — 23| 95| —Bl| — 60| —60| —01| —71| —-63
‘Abifene, Tex.......... cveas] =248 | — BT} 107 ~111| —70| —05) 4408 —98] D1
Banta Fo, N. Mex....ccvveee| —~ 08| =21 | —21] ~ Q1] —12| $0b| 463 —<21| =21
El1Paso, TOX...ooceveenuans| =08 07| 07| 03| =~00| —00| 4221 ] 07| ~07
Tuoson, Ariz ..... eevacvans] =63 | QT | =0T w08 - 00| +°T1] =05 Y
Pacific coast.
lympia, Wash .....uenen. ~ 1| =1 4492|4378 —~46| +78| —~26| 4+1°10| ~36
ortland, Oreg ..... veesnen ~8% ] +82] 28 +Be] 18] 58] =B 4| il
Rosebury, Oreg ..... vesenes —218 1 4166 | —~°18| ~10| —08] 422} —d1[ 4127 — B4
Red Bluff, Cal.....cooeens 4149 | 1 US| —BT| — 4] =B —07] ~—B0] 408 | —2k
Sacramento, Cal.....ovunuee —~101] 420 —88) —BO| ~4T| +47| ‘19! + 00| 0B
San Francinco, Cul covveiaes) =287 28| w8} 84| —~ B8] — 24| —'24| +01] —'10
Los Angeles, Cul........... +767 1 — 20| —¢2] —89) —28! —18]| —~01] 07} —'07
San Diego, Cal..... aeenren +8T +01 | =21 =88] 17| ~11] 83| —0V] 00
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TABLE VII,—Precipitation departures for the season of 1893, eto.—Continned,

For week ending—

SBtations. June— July—
5, 12, 19. 26. 3. 10, 17, 24. 81,
New England.
Eastport, Me.....ccuee —~62 —B85( —32; +12| —04/) ~08) —81) 42} 407
Portland, Me — 77| +103) 04| 4+°13] ~84| T2} —B0O| —B4| ~—'34
Boston, Mass. . - T4 68 2T .78 —T7| —- -3 50| —.-08
Middle Atlantic States.
Albany, N. Y. .cceenennnnn. - 24 B4 | wBO| —02 —~ql | —309{ =Tl | —~Bh| =80
New York,N.Y... —70| +°30| 59} 42| —71| ~T73] —84{ 108 —°33
Philadelphia, Pa ....... —74] —32) —72| 4177 —43| —42] ~30] ~~07| —'81
Washington, D. O ...... -2 =T —87| —~92) —98| 4P ! —~dB|.=103| ~°83
Lynchbu¥. Va.... . —01] 4-15| 413,| 42431 —70| —590| —°708 68
NoTfolk, VA .uenrnrees 465 ) 4500 —83| 4330 =107 404 ] w130 | —1-00
Bouth Atlantic States.
Charlotte, N.C.. +90t —080| +TB| —43 | wBO| ~78| —180| 02| —'2
‘Wilmington, N. —90 | 449 | 4161 | —03|.-138|-1.88| 420] —. 98| 52
Charleston, 8.C 41 | 44786 | 4717 | — 85| —108| +1-23 | —155 | —06 | —118
Augusta, Ga .. +128| —42| 4172 —55| 4118 —72| —82| 4| —N
Savannah, Ga . —~1401 468 42331 ~§2| —39| — 92| 4152| —41| -'63
Jacksonville, Fla.. -] —~ 85| 444} —85| 411 —-11!—148| —~'86|-+1'00
Gulf States.

Atlants, Q8 coencecccccneccs) 4100 420 —10| —69 | ~105]| —1°08] =26 ~=40| =30
Mobile, Al +veeverncnns —36| +283 | =116 | —142 | +-04| —31| ~108| —65] 132
Mont, mmAh J —~38] 4148| — 81| —-109| 30| —88| —-95]| 4230 ] +128
Vicksburg, Mins ceoveecae} 4182 | —104 | 426| 98| 4-68) —08( 4801 438 —'18
New Orleans, La 4137 =72 137|161} ~=17] 107 + 41| =63} —'88
Shreveport, 4503 | —B4| 4+ 68| 70| — BT | —~O8| 10 47| —~'16
Fort Smith, 473 —105( 4--28| —84) +233| —15| —~61] —58| —'84
Little Rock, Atk . 4402 | =112 —102 3| 422 M| —17] 490 | —~83
Palestine, Tex..... 42191 =69} 4107 | —T8| — 70| ~T0| —Bh| —63| —-B8
Galveston, Tex.. 414| 4$08| 4281 | —=116] — 08| —T5| 4117| 4+"78] ~T
Ban Antonio, TeX .cciceeees] + 72} w88} 87| —63] —~ 03| ~63| — 63| —03; 438

Ohio Valley and Tennesses.
Memphis, Tenn . 246 | 126| 31| 87| «67| =B ~Bl| «=BI| ~T77
‘Nashville, Tenn 4439 —04|~1:05] 4-18] ~~48| —50| ~72| ~85) ~-28
Chattanooga, T 4263} 428 —~B4| 421 B =42 7B == —29
Lonisville, Ky. 4212 | —103] =110 4+19| —19| —87| —601 —'84| 407
Indianapolis. In —22| 104 | ~1265| 88| —~911.-112| —04 | ~110} —~-58
Cincinnati, Obi 192 | =197 | —~T6 | 4102| =09 | ~ 30| —~-16| —63 | +1-36
Columbus, Ohio . 4631 — 78! —wfl! 40| —TL| —66] 410 77| —-68
Pittaburg, Pa ..ccooncveves] 411} —B0f ~60) 4 69| —80| =81 | 4110 ]| =100 | +1-37

Lake region.

Oswego, N. Yoeoerennuoneen.| —70) 428 —82] 21| 38| — 86| ~01] —70] ~19
Buffalo,N.Y .... voveas] =04 | wBl] ~B56| —43 ) w87 —'46| —41| —'TT| ~04
Cleveland, Ohfo . + 74 — 87| ~B8( — W | ~F1| 37 —B4| —B5) —71
Detroit, Mich ... 4234 +50) ~—76 | —76| —63| 440 06| —'77| -~-'08
Alpena. Mich ...... 444 | —88| —B4| 54| ~-TL| —2M| 4+18| —63] ~38
Grand Haven, Mich .. +28| 467 | — 02| — V4| ~TB| + 34| 4124 —63 ~B4
Milwaukese, Wis.... 443 | 4120) — 80| 48| ~72| 4130 441 ] —T4| ~'46
Chicago 1 ..... g2 y82| —80) 4+03] —~00! 4-75| 450] —BL; —78
Daluth, MinD .coverennn.n.. —-83| =112 | =117 =18 | =70 ! 81| 474 —'69 | -~~'83

Upper Misciasippi Valley.
8t. Panl, Minn. + 05 —H0 | —1-13 -17! ~81 +37| ~01] —74| —=34
Lacrowse, Wis I R I - I RS —20 | —~ 56| +1.04] ~BD| ~1'02]| -~'30
Davenport, Iow! 4+ B0 20 B4 —44| — B3 +T0{ 85| ~- ~ 70
Dea Moines, Iowa — B0 | 4T 2] BT | 0| 04 4128 4N —~T0 17
ringfield, 111 .. +I19 | 1 =113 —30{ —~B1 | 4+ ~87{ —87( +°08
410, Il ... evevervenvneran) 46851 —1 11| ~— 63| 05| —88 | +.04| —-B3| ~-60| ~'08
8t Louis, M0..ccccn........ — Bl 2] —98| 4 TT| 02| —=65! B0} —°T2{ +'30

Micsourt Valley.

%ﬂngﬂﬂd,Mo .......... eea] 4227 | 188 751 4116 ~92| 442 26| +1°70| — 80
nnas City, Mo ........... + 48 | 121 ] —63) +184| ~68! 446 4457 —T4| -+ 08
g::mordiu. ADS..oevvrnnnn $283 —91| ~91]| 430! 4820] —70] 471} —78B +112
aha. Nebr..... ceees | 48271 401 | —180) —B4]| B3] 401|106 —'N8 [ 20
Valentine, Nebr.. coee] #0200 —70 ) f-B1 [ —OD | 4158 | 42U 08| 70 =52
Huron, 8. Dak ..., . e AT —Bh| —Bb| —Bh| —G0| 4177 —B3] —Bd! 50
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TaBLE VIL-—Precipitation departures for the season of 1893, eto.—Continued.

‘ ’ For woek ending—

Stations. \ June— July~

5. 12, 19, 20. 8. 10. 17, 2% 8L

Extreme Northwest. .
4+61] —82) %

Moorhead, Minn ... —98 ] —~-36! +-83) 4°10] °02
Bismarek, N, Dak =3 — 10| —-44 7 41687 405 —16} — 48| —-38
¥ort Buford, N, Dak . ~12 ) —32) —02| —B4| =28| 498 | —24| 40

Rocky Mountain slope.

Havre, Monb..coovceiiaacee| ~ 14| —61] 08| —B1] —48| 24| 4+ 80| —d3| —
Helena, Mont .c.a.e.. —38| —~58| 23| —43 00 43| 04| ~21] —1p
Spokane, Wash ...... Zad| S| Zawl Z 35 —30 08 —14] —09| —
vsinnemuoea. Nov... =2l —~21) —12) —l4] —11) 07| —0B| 408 4
Salt Lake City, Utah. ~18) —~ 2 17 ] =14 | —24 ] —88] +°38
Cheyenne, Wyo...... 08 40 ] 82 | w20 27| ~—cd1| —~86] —B4| 418
North Platte, Nebr. A AL —T0 ] 18 7T 4 BB B8 — 43| —83( 413
Denver, Colo....... —2 | ~92 w28 83| B8 —U8| —B7| —.27| 407
Dodge City, Kans .. ~72| 08| 78| 20| — 48| — 6L 409 { +1B5 | —¢4
Abiﬁme. eX ..... ~67| — 88} $131 —69| —46| ~86! —25| 417 88
Banta Fe, N, Mex ~2 .y~ 21— ~97| 340! +-03( —35] 438
¥1 Paso, Tex ... -7 ~07] —~07) —16| —30| +87| —18] =9 Z.
Tucson, Aris .c... 00 00 00| —00] —. 49 M8l .70 $.41] ~T1

Pactfio coast.

Olympls, Wash .covvennen| 281 4081 4 -92| —28] —08]| 417! ~14| —2¢
Portland, Oreg ... ae] =B 18] 420 g0 26| —02| =13 — ]| =i
Rombur Oreg .. B8 | 08| 28 412 25| —18| —08] —07| -0
Blni’ B —~ U —~14| -1 —-08 00 | 08 00 00
Sacrnmenm. Cal.. — 0T 07| ~0T] —-01 00 00 *00 00 00
8an Franetsco, Cal .. —07| ~0Li —~0T) —04| —.01 00 00 00 00
YLos Angeles, Cal... 1 <o) —of| —1 -00 -00 00 00 00| —08
8an Diego, Cal vvmvvenvnonsl —07| —-01 00 00 00 00| 00 00| —01
For wecks ending-
Btations, August—~ September— Qoto
7 1. 2. 28, . 11, 18, 28, 2
New England,
Bastport, Me ... -0 | +1 BB 4 41| ~-B4| —'B8 DUR T () 09
PortPand Me. —BT | —17 62| —B0| —30| 412 I 16 | — 43 i-u
Mass. +318 | ~108| 4+ 760| —~ 74| — 26 ~=G8| wm'13] —44{ - 7€
Middla Atlantic States.

Albany, N, Y.oeeeoarvenenen| 4127 | — 88 ~61 | 43471 —B2| ~21; 4 73 -5 -7

P d‘;ﬂfuNI? .
EGE) a, 1'%, .
Wuhlng%on D ¢
Lynchbar . : ° 4 - o+
Norfolk, l....... seevanes 4181 | =180 | 428 | ~1'88| 474 | +1.80| 21| —-02 +'81

South Atlantic States.

Charlotte, N.C voueunnnnnn.. A+ 84| —08( 24| 48308 ( 4240 1) 4207 =78 +48
Wﬂmlngton N [o] J 48D2 | ~100| 138 .90 | 408 +— 91| —20] 1410 | —8
Charleston +858 | L-8E ) BB} 43841 41RO 4246 —18 | —130 | 108
Augusta, l 43—l =y 434106 . 4268 | 424 — 03| —80] ~°01
Savannah, Ga 438 | 4100 | ~— 20| 4401 93] 4389 50 | 128 | ~108
ch)uonvme,]‘ +161| 483} 90| 4220 413 +198{ ~100( ~1°80 | —1-58
GQulf States.
Atlanta, Ga ....... [PPTPRPIN ~ 31| —~P8| —106) +°B2| 4+ 68| —60| —08] —07
Mobiie, Ala P 4144 | —~142{ ~ 90| —100 | +820 | —78 | —1:07 | 4880
Momgomer . +110 | — 04| ~=B4| ~70] 4+178] +35] —T1| -
YVickabarg, Miss ........... +BT L i 0B w93 ) =102 B2 w100 —HA| 0T
New Orleans, La .. . b 455 —~1'08] —140) —~D0 | 42:18| — 04| ~'87 | 42
Bhreveport,1s .... 418 40 ] o ~82 1 104 ~1'12] ~'81
Fort Smith, Ark . +180 | =] ~73| —~BO| —d7| —~77 4398 ] 414
Little Rock Ark.. —~13 | Tl 4 82| ~Bl| =27| 80| +63| -
DPulestine, Tex..... 483 Q] ~ Bl e Th| - TT] =TT 440 =
Galveston, Tex.... 459! +B0O| 88| — B4} -~161] —52] —188]| 154 —€8
8an Antonlo, Tex 43 B2 70| 87 (=208 111] 102! « 81| ~'T8
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TaBLE VII.~—Precipitation departure for the season of 1893, eto.—Continued,

For week ending—

Stations. August— September— Octo-
7. 14. 21. 28, 4. 11, 18. 26. 2.
Ohto Valley and Tenncasee. )
Memphis, Tenn ~9l] ~55| —84| —B7T! —B7 4+2:84| — 79| +B4| —8
Nashville, Tenn 418 —B4 | —B8| —58| —102| 4193 18] 4154 | —-39
Chattancoga, Te: 4+1°05| 416! 78| — 98| ~09! 4+ 46| — 66| —02| — 56
Louisville, Ky .. —84 1 466 —~83| —67| —BO| 4-04| 404 | 410| +28
Indianapolis, Ind ~Bl | — 53| 49| —60]| ~T0| —59| 4107 | 4.09 | 451
Cincinnati, Ohio —04| —75| —79! —41 —66| —58[ 488 421 +1.64
Columbus, Ohio —02| —47| —40| —54| ~B4| —65] —156| —-17| — 48
Pittaburg, Pa .. —f8| —b5| —B6| ~—-13|—100| —63] —37| 406| —'B1
ZLake region,
Oswego, N.Y 430 | —50| —-17] 488 4+3:26| +16] 00| 430 --60
Buffalo, N.Y . —B8 | 38 —88 | 414 4297 418 01| —-20| —84
Cleveland, Ohio -59 | 407 44| 16| 482 — 86} —B8| —55] —73
Detroit, Mich . -0 +12| —04| —27| —~63| 03| 4'20| —81| —-37
Alpena, Mich . —7) —69 ) 448) —10) B9 —70! 431171 +.05| - 96
Grand Haven, Mich. —63| —60| —~-28| 58| —77| ~84] +00| 4+-28| 469
Milwaukee, Wis .... —70| —42| —08) 43| —63) —68| 65 +-05] 4+2:32
Chieago, 11l ..... J —70| —68| — 54| —64| —63| —64| —B2| 38| 487
Duluth, Minn....cecvveeeee| —77| 408 | — 79| —18) —02{ 102 —91| —'86, +-23
Upper Misstarippi Valley.
8t Paul, Minn....coovevvenn.| — 84| =21 —78| 4201 77| —TT[ +01| 438 +-20
Lacrosse, Wis.. — 8l | — 43| 401} —77|-100] 122 | —1-11 | —-19| —+43
Davenport, Iowa . — P9l | —10] 80| =77 ~TT] ~77T{ — 67 463 +162
Des Moines, Iowa . -7 =14 +08] —65) ——B4| —B4) B3] —63) 436
5pr1ngﬂeld, ... 42| —~ 48| —~ Q7| —88| ~77| ~71| —88| 4 28] —33
afro, U1...... voen | 89| 02| 18] ~05] ~~63| 4400 | —~30| 4-20] + 04
Bt. Louis, Mo..ccvueenrenn.. — 68| —10| —59| —43| ~—T4| ~20| 41| +990| 32
Missours Valley.
8 gfield, Mo..... coamenes —105| —B4) —76| —79| — 04| 85| — 84| 4878 +1°12
sas City, Mo .. eof —88] 43| — 89| ~~B7|—-1'08| —1.10 | —1-05 | + 89| + -84
oncordia, Kans .. -3 —90| 2| 40| 70| —108] —531 —56| +187
sha, Nebr...... -7 +62| 458 —~18| ~77| —~77} —77) —70! 499
Valentine, Nebr. of =45 —07! 466 ~28]| 25! —28) 84| ~B5]| —, 11
Huron, 8. Dak..ocevrvacacesf ~-78| — 54 —~B0] — 50| —4b| —°3 —85 | —~88] —'11
Extreme Northwest,
Moorhead, Minn:...... eovee] =621 478 —63) 485! —dl| BO| 412 ~—~B4| 440
Bismarck, N. Dak ... | —=56] ~B4| —45| 416 —B8] —28| —20| —23| +-61
¥ort Buford, N. Dak........ —Bb | =27 =09 —17| 24y 21| 42| —~17] 478
Rocky Mountain slope.
Havre, Mont .....ce..... veof B4 465 — 5| 27| ~35| —30| 492 +°19| ~'14
Helena, Mont . —14| —14]| +82 —~19| —25| 4.°02| 420 —'13 | 4187
kane, Wash.. +01| —07| —07T] —°10| ~—-18| 4061 —-18| 480 <4 08
{nnemucca, Nev..... . 00 00 00 ~ 06| 4°11| 410 403 —05| +10
flalt Lake City, Utah ......] —<10| 420 —-11| —21| +06| +14{ —'17| -2 | +L02
Oho{enne. WY0.oo:.o. vosss| 04| ~—28| 422| ~28| —20 ~20| 2] —15| +°19
North Platte, Nebr.. Jd =86 25 1| 4128 —44 | — 41| —36| —33]| +°08
ver, Colo ...... —~—385] —B80] ~—10] —~B8! 24| —~2] —~17| —14] + 40
Dodfe Ci'p', Kansas — 64| —70) +'34| ~0l| —37| ~—28| —20| .-~25| 4168
Abilene, Tex +272) — 25| — B4} =17 | =53 ~~'06! —70, 4160 | — 67
ta Fe, N. Mex.. + 08| --43) +2°10| —~14| 407 ~88| 420! —18] +2'11
Paso, Tex .. +2°45 | =48] BT | —B8! w38 ~-BB| ~'14] ~'08 -+146
Taceon, Ariz.. +180% 489| +16! 416 281 —~30| —34| +00| +n
Pacific coast.
pls, Wash 2| =12 —~14]| ~08| ~B8] 4101 —01| — 54| —'48
ortland, Oreg — 4| =l | ~2| 4] —10] O8] — 2| +26] +12
bury, Ore, -Q7 ! 06| 03] =07 — 07| 4+122] 458 +87) +40
Bluff, . 00 00 00 00 | —07 9| — 08| —14| —~'16
mento, Ca 00 ‘00 00 W —03 j;- A6 | =07 | 07| =09
Franciaco, - 01 00 ‘00 00 00| 420 —07) —07| —00
Angeles. Cal - 05 00 00 00 00 00 00 | ~ 01 | ~ 00
fan Diego, Cal. =07 07| —01 *00 00 00 00| —02| =-07




