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REPORT OF TEE CHIEF OF TEE WEATHER BUREAU. 

SIR: I have the honor to submit n report of the operations of the 
Weather Bureau during the year ended June 30, 1896, prepared from 
the report6 of the Bureau as turned over to me upon assuming office, 
July 4, 189.6. I submit, further, a plan of the work as outlined for 
the current year, and, in conclusion, submit estimates, based upon 
such plans, for the operatio~~s of the ensuing fiscal year. 

Very respectfully, 
W I L L I ~  L. MOORE, 

Chief. 
Hon. J. STERLING MORTON, 

Secretary. 

OPBRATIONS FOR THBI YHlAR ENDHID J m  30,1885. 

The following is a statement of the appropriation, expenses, and 
receipts of the Bureau for the year : 

.................................................... Appropriation $878,4%. 84 ........................................................ Expenses Hm,93tj, 10 

......................................... Balance of sppropriation. 67,602.74 

In  addition to the above the following sums were received from 
various sourcee and deposited in the Treasury : 
Condemned property, waste paper, eto.. ............................. $989.88 ................................................. Sale of publicat~ons. 77.99 ............................... U. 8. Beacoast Telegraph Line rtxeipts 4 , 4 6 0 . 0  

.................................... Total depooitoci in Treasury 6,408.67 

This Division has charge of the Forecast work both a t  the main 
office and a t  the stations, iticluding the issue of wind-signal order0 
and cold-wave, froet, and flood warnings, and the verifioation of fore- 
oasta and warnings, the supervision of the wind-signal display,epecial 
river, and rainfall stations, the publication and distribution of the 
mape and meteorologio~l bulletins issued on stations, the Tropical 
hurrioane reporting stationa, and the Waehington meteorological 
etation. 

Doc. No. w I 
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The twice-daily forechste have been issued as usual during the year, 
for the same periods and territory ae for the preceding year. 

The forecasts for the territory east of the Rocky Mountains have 
been issued from the Washington ofice, except that beginning with 
October, 1894; the morning forecast for Indiana, Illinois, Michigan, 
Wisconsin, Minnesota, lowa, Miseouri, Kansas, Nebraska, North and 
South Dakota, Montuna, Wyoming, 8nd Colorado has been issued 
exolusively by the official in charge of the Weather Bureau office a t  
Chicago, Ill. 

The forecasts for California, Nevada, Arizona, and Utah have been 
issued by the official in charge of the Weather Bureau office a t  8an 
Francisco, and those for Oregon, Washington, and Idaho by the 0%- 
cia1 in charge a t  Portland, Oreg. 

Storm warnings have been telegraphed to the lake and seacoast eta- 
tions and to the director of the Canadian Meteorological Service a t  
Toronto, warnings of frost to fruit, cranberry, tobacco, cotton, and 
sugar regions, and warnings of Severe local storms, cold waves, north- 
ers, and dangerous floods, to the threatened districts. 

A large number of specific instances are cited in the annual report8 
of the observers, where the forecasts have been the direct means of 
saving large amoullts of property of various kinds, the value amount- 
ing in the aggregate to many thousands of dollars. Following are 
among the more notable of these extracts, viz : 

b'an Francisco, Ca1.-The raisin incluntr of this Btate is nbnolutely do endent 
upon the Weather Bureau tor Haccrnn. k e  high-gradecrop is sun driol, and if 
it t)ocomes wet by rain itn rnltrk~t value falln below the cont of production. An 
unex ected rain during the drying neanon means n loen of hunclredn of thousands 
of (lotlars. Such loeses were reventt~d by warniny. of this omce last yea! 
What is true of raisins in true, /,,it to H ~ H H  (le re(?, of all drying fruib, which 18 
one of the greatent indwtries in California. frost warnings in this 8 tah  are of 
inestimable value. Warninm of thin character thin n ring, when fruit was in 
blossom and setting, were (lalbtltw worth hrndreda o?thounands of ! lo l la~.  I 
have been informed of one pc'rcJOn, near Red Bluff, who nmudgetl h~s-orchard 
in res nee to the wtlrnin~rec*eive,l, and hiscrop in now double that of his neluh- 
bar WE aid n,a attention to the warning, ahow~ng a gain to him of leverpl thou- 
sand dolgrs. rhcne warning* are equally, if not rnorc, valuable m winter to 
orange growers. 

St. I'aul, Minn.--Estimated money value saved to shippers and dealers in fruit 
on account of cold-wave warnings, 8;100,000 annually in the last two years. Many 
thousands of dollarn saved to raitroati men. 

Minneapliii, Minn.--The total nurn her of coltl-wave warnings displa ed during 
the year w u  19, and they p v e  crceIlent satisfaction. I t  is estimateYthot fully 
85100,(&@ worth of property alone was saved in thin vicinity by means of these 
warnings. 

Ilakigh, N. C.-The warnings of the severe colt1 wavt!H in February, 1896, were 
of great value to the railroad men, as precautions were taken to prevent the 
freezing of water pipen, and perishable fruit was ordered removed from the 
depots. I t  is estimated that about $50,000 worth of property was saved by the 
warnings this year. 

Montgomsv Ah.--The cold-wave service is really on0 of the most important 
features of tke Weather Bureau work in thin section. The warniny are widely 
distributed by mail, telegreph, and telephone. The warnings of February6 and 
March 1 were especiavy beneficial to the early truck planters of this vicinity; 
aleo to ship ern of perishable goods likely to be dameged by cold, who watch our 

rta a n f  warnings clonely. I t  is estimated that these warnings aaved 
%&M to the truckers of this section, and i t  is r f e  to as that the money v*lue 
of these warnings to other interest8 in the past year is $!!,o(w). Tho river warn- 
ings are also of great benefit to the river c-ommerco and lumber intereets. It 
ie difficult to form an estimato of the money value of these warninge to the -- 
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variola interests, but it is safe to say that during the paat year it would aggre- 
gate $300,000. 

HarrWurg, Pa.-It is estimated that the railroad companies alone eaved in 
the vicinity of half a million of dollars by timely warnings of storms and cold 
waves. I never saw so much interest manifested by railroad offlcials before in 
the weather reportu an at present. 

Columbus, Ohio.-Tho warnings were very timely and. gave unusual mtisfaction, 
especially so during the severe cold wilven in Fet~rutiry. Tho exproneion from 
the different clasneu was ono of great satisfaction w~t l i  the promptness nnti 
beneflts derived. 1)nring coltl-wsvo yeriotis, besic\en the ~ublicntion, tho warn- 
i n p  were teleplionai to xirty intiiv~~iral*, milmacls, an$ stlipping I~ousrx in 
tills cit T t  in difficult to estimate the amount of pro erty savetl by thin 
means r u t  several huntlretl thousand dollar8 would be afow estimate. Over 
60 car loads of pcrishatlle produce were held in safe places on several occasions 
during tho nevere winter weather. Thc. icso and co~il men t.onductotl thoir bnsi- 
ness to greater advanta e than ever before, and were greatly benefitctf. The 
breweries shiypotl all 7)ottled goods on daily advices fronl t h i ~  office and 
ex ressed their great satisfaction with the scrvlce. 

juqab, N. Y.-OctoI~er T) ,  largo Hvet of V I ~ S H I ~ I H  (lctninetl b itorm, ample 
xarnlng iiaving bee11 given on t ~ i e  4th. i\t laint one inillion (1;,11ars* wort11 of 

ropert rr~prosentccl. Tho steam barge Arr~old wit11 two burgen ant\ the stttam 
ar e I hod(& 61cza(~rt with one barge I-lcaretl in txarly r r~orn in~  againnt tho rrilvic,o B P 

of t i e  local foromat official and wero corn ~eIIod to return. Novemt~er 2, warning 
given today was II inarknl su(.casn; r i nd  reat-llni a mnxilmlm veloc~ty of I 9  
miles an hour fro111 the southwest. Navigation entirely sus~~endt~d.  Th t~  warn- 
ing was worth a million of dollars. Spdcinl rc~cluc.st fro111 Port C'olborne, Canada, 
and other places for informution an to duration of ntorni. 

Chicago, Ill.-During tllia novrrr ntorln whicli nwept tlrrb Lako region Hepttambor 
22-24, 1894, ant1 for whic~h ntorm nign~tln wero l~oistcvl well in ndvct~ic~c, the 
observers ant1 tho tlis~~lsymcn rtt the tliffrrrnt ports, in answer to tolcagruphic 
instruction8 from thin oftic-e, reported that 250 vessels were hold in port as a 
result of the storm warning. 

The Chicago Journal of September 12, 1894, editorially says: 

" Several hundred rrant)orry farmers of Winconsin wero warnotl nearly twonty- 
four hours in advance t ~ y  the (:liicago l>ureau that a front was to occur in that 
locality last Monday n i ~ h t .  Tliis ave t l ic~n am111o time to Awl  tho marwhes 
and prevent the frccro which ott(lerwint! would havu ruined their crop. The 
bureau is kee ing a clone lookout for tho I-oming of tho flrst front in tho cranberry 
section, and t%e perfect manner in which it wen forecast and the news circu- 
lated is nufflcient ovitlencu that tho bureau in ufflcient. The correct forecestin 
of Monday night's f r o ~ t  and the l i~ r  e nnvin of property thewby are facll word  
remembering. Tho press and pol)firS uro n$wayn nwift nnougll to c.ennuro the 
Weather Bureau w1~t.n itn forot-~mts go wrong. I t  iu but simplo justice that it be 
complimented when it so deserves." 

BTt. Louis, Hi).-'rho followin spuciflc rttuafi of hcncfitR 1)y fornta~ti  may ho 
&ad: Dur~ng the protravtc!ti rc%l wtmtllsr fnan January 23 to Vt3hruary 15, 1805, 
200,000 tons of ice, valueti a t  $150 NK), were anti houncd acrortling to thct fore- 
caste issued from thin office eacil day. To prolnarly al~i~rec-iato the great inirmr- 
bnce  of these articular forecaste to tho ice ~ntorents, it  1s only no(-eanary to state 
that the loss o! a sin lo diy'n work, tlue to an incorrect forecast, would have 
resulted in a low of $5,000 to OI,IC iru conllany qlone, and it is a pleasure to 8tate 
that no such low occurred. Thin ulficc wan bcnic*gotl t'arlr day beforo I) n. rn.  by 
fruit and produce ship )era anxiously inq~lirin wtlcthcr or not they coultl nhi )on d that day, and the a vice in all caw1* wtin fo~~owml in mn~le l i c s .  One Arm 
estimates i b  actual gain in rnoncby from tliese particulat forocastn a t  over $1,000, 
and a saving in pttrisl~ablo stock of about $10,0(N. On this basis tho savin to 
the fruit and pmiuce men alontb (luring tho season of cold wonther prob%ly 
amounted to not less than $300,000. 

OhrCotta, N. C.-It is estimated that fully $10(),000 wero saved to the people of 
this section by the dinplays durin the past winter. A notrtble instance of the 
benefit of these displayw was on FL? ~ruery 8,  wlien the temperature roached the 
lowe~t  point ever rerortleci for February. A warning of thin uxlmctuct suvere 
weather wan receivctl. the coltl-wrtvu signal ttinplrryt~d, ant1 riotiron tu~epaphed to 
Afty-Ave points in thv Stnto nearly twenty-four houm in advttnct>, thus giving all 
interests ample time to makr prcparcttions to moot the severo weather predicted. 

Dodga Cily, Kanu.-The Wtaather Bureau work is better appreciated a t  this 
plece than at any station I have ever before uerved. Tho warnings have aaved a 
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number of human lives. Two lives were ~ a J e d  beyond a doubt February d laat. 
Two men started out to drive to a point :30 miles 8011th of here. Bhortly after the  
severe cold-wave warning was reccived, the  editor of a weekly newspaper sent 
after them ant1 they came back to this city. They could not have lived through 
t h e  storm and there wan no shelter on the  route they hat1 taken. This city is 
surrounded by vant prairies on till niclc~ ant1 it is selclom any one ventures to 
clrive very far out on them during the winter monthrr without firtlt consulting 
th i s  office. 

Charlenton, N. Cf.-Mnch good wan acromplinhetl by the  Hureaii in  predictin J the  tlevere storms of Hepternf~er 2ti-27, 1H!J4. Property to tho value of $1,500,( 
was saved in this locality through thcs timely warning8 given. Upon the  an- 
nouncement of the  ntormx mc!ntioncvi ttrere were nc~venty-a~x ve~se l s  of all rlassos 
detained in port. A carchful (Jstimate ohtainetl from all available and obtainable 
wurcenof t h e  money value of the property nsvetl to the  rommunity by cold-wave 
warnin s, during the  pant coltf-wave HPaHOn, smountu to $425,(No. Of this amount 
o v e r $ l f ~ , ~ ) O  waa naval alunu by the iin,iounecment of the colci wave of Fobruar 
8, 18%. The frost warninyx renulted in s saving of aboilt $llH),MO to the  t r u d  

.nor#, florists, and private gartlcners. The river service in this center has  YrdL >eon t h e  means of savinp upwart1 of ~110,000 to t h e  rice planteru, farmera, 
wkjck breeders, lumbermen, raftsmc~n, and steamboat men, along the  Edlsto 
Pantee, Conparee, Waterrc!, Great Prrtlt~e, Ulack, Little Peedee, Lumber, and 
Waccamaw rivers, since October of thin fiscal year. 

The estimated value of property saved by the warnings of cold 
waves alone was $2,276,000. It is reasonable to suppose that this 
amount, large as i t  is, does not represent 10 per cent of the value of 
property actually saved throughout the whole country. Probably 
$10,000,000 would be a conservative estimate of the value of these 
warnings. 

A marked instance of the value of the forecasts end storm warn- 
ings issued by the Bureau occurred in connection with the tropical 
hurricanes of September 24-29 and October F1-10, 1894, which passed 
northeastward along our Atlantic coast. The reports showed that 
during these two storms 10,306 vessels, valued a t  $36,283,000, exclu- 
sive of the oargoes, remained in port throughout the period for which 
the warnings were issued. It i~ probable that a large proportion of 
these vessels would have gone out but for the warnings, and i t  is fair 
to assume that, had they done so, nearly all of them would have 
encountered the storms and been more or less damaged, if not entirely 
lost, as the records, so far as obtained of those veclsels wh~ch went 
out in face of the warning, show that in nearly every case they suf- 
fered severe injury or were destroyed. In  many instances the own- 
ers plainly state that, but for the warnings, their vessels and oargoes 
would have been total losses. 

WIND-BIONAL DIBPLAY BTATIONB. 

The value of the service rendered to the public by the displa of 
the wind signals has been very marked during the past year, andVthe 
recognition of that value is evidenced by the increased demand for 
the establishment of wind-signal display stations a t  the smaller har- 
bors on the coast and Great Lakes. Thirty-one of them stations 
were established during the pa& year and a t  very slight additional 
expense, as in all but sFven instances the displaymen agreed to serve 
without compensation in order to get the service, the Bureau simply 
furnishing the equipments and sending the warnings. 

There are few harbors of any importance in the country now where 
wind signals are not displayed. 
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tions, and of the places where storm-warning messages are posted, has 
been prepared in the Forecast Division, and 6,000 copies of i t  have 
been published for distribution to the lake marine. 

The professors and forecast officials on duty a t  this office have, as 
a rule, continued the work of making practice forecasts from the 
a. m. charts, and those on duty in this division, when not otherwise 
engaged, have been employed in the preparation of reports on sub- 
jects bearing oo practical forecasting. Among the papers of this 
kind completed during the past year were reports on Types of 
Storms in the TJnited Htates for each month in the year. 

During the months of November and December, 1894, and January, 
February, and March, 1896, six officials of the Bureau were given a 
two months' course of instructioll in the preparation of charts and 
the making of practice forecasts. 

STATION WEATHER MAPR. 

Three million one hundred and forty-eighf thousand eight hundred 
and ninety-five weather maps, a t  74 stations, were issued during the 
year, being an increase of 241,116 in the number of maps and 2 in 
the number of issuing stations as compared with the year ended 
June 80, 1894. On June 30, 1894, 8,139 maps were issued; on June 
30, 1896, the iesue had increased to 10,680 daily weather maps. The 
quality of these maps as to appearance and accuracy has been well 
maintained and there has been an increased appreciation of and de- 
mand for them on the part of the public generally. 

At the larger stations the number of maps that can be printed a t  a 
single issue by the present method has nearly reached its limit, and 
effort is being made to devise a means of printing a larger edition. 

The expense of lithographing the weather map, as is done a t  
Washington, is too great to be allowed a t  other stations. The 
present milliographic method is not entirely satisfactory. Experi- 
ments are now being made with the view of devieil~g a more econom- 
ical method+-me that will insure a more legible print and more 
lucidly present the weather conditions to the public. 

RIVER AND FLOOD NERVICB. 

The river service consisted on June 30,1896, of 37 river centers and 
147 special river stations. Forty-seven special rainfall stations may 
be considered as tributary to the river work, and will be included in 
this review of the year. The duty of warning communities when 
their interests are affected by floods falls naturally upoil this Bureau, 
and in various appropriations, under the subhead "River and Flood 
Observations," the work has been recognized and provided for. 

The duty of forecasting floods and dangerous river conditions ie 
iritrusted to the local forecast officials a t  the principal river centers. 

New station@ have been established during the year as follows: 
Bluff City, Tenn. ; Speers Ferry, Va. ; Radford, Va. ; and Stoyestown, 
Pa., in the East, and Wenatchee, Wash. ; Lewieton, Idaho ; Weieer, 
Idaho ; and Newport, Wash., on the Columbia and Snake rivere. An 
effort was made during the year to improve the' river service along 
the Ohio, so that shippers of coal from Pittsburg to lower ointa on 
the Ohio and Miesiesippi might have fuller knowledge of t 1 e etagee 
of the water in the lower Ohio. The towing fieete muet be in re&di- 
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nee8 for what ie known in the parlance of the trade as barge or coal 
stagee. For this purpose the amount of rainfall a t  the headwaters of 
the rivers tributary to the Ohio is of much im ortance. 

An interesting experiment has been made c ! nring the yettr in the 
distribution of river information to river men by means of a largo 
bulletin carried on one of the Mississippi steamboats. To W. T. 
Blythe, local forecast official a t  Cairo, Ill., belongs the credit of sug- 
gesting and devising this plan. 

Each observer in charge of a river center was called upon for a 
short paper upon the regimen of the rivers under his caro, giving all 
matters of interest connected with the watershed nod rainfall of the 
vicinit , and such notes concerning his own experience in forecasting 
river c h angee as he might be able to give. From all these reports 
n large and, i t  is thought, valuable compendium of our knowledge of 
floods has been prepared and submitted for publication. 

During the past winter unusual freezing of the rivers occurred, 
and in one or two instances not less than 2,000 miles of river were 
frozen. All the ice passed out with very little damage. 

TELEGRAPH SERVICE. 

The eervice rendered the Bureau by telegraph companiee during 
the year was prompt and efficient. By readjustment of tlhe rates for 
local forecasts and cotton-region messages a saving of about $4,000 
wlte effected. During the year eix hundred and thirty-six accounts 
were audited. 

In  addition to telegraphing the regular weather reports, wind- 
signal orders, and forecaet messages, full a. m. and p. m. forecaste 
were telegraphed direct from this oftice to'tlie Baltimore, Philadelphia, 
and New York  office^ of the United Press and As~ociated Press, which 
in turn distributed them to all parts of the United States, excepting 
the Pacific Slope States. 

Of the 616 miles of seacoast lines reported in operation a t  the 
close of the year ended June 30, 1894, 80 miles were dieconti~lued by 
the sale, on August 31, 1894, of tho line from Wilmington to South- 
port, N. C. The remaining 485 miles coneist of three sections on the 
Atlantic coast, aggregating 282 lnilesj three Pncific coast sectione, 
aggregating 166 miles; and a soction of 31 miles on Lake Huron. 

The Hatteras section ( 161 miles) remained in eficient working order 
throughout the year, with tho exception of sevtm times when com- 
munication was interrupted for twenty-four cor~secutive hours. No 
extensive re airs were necessary, beyond the furnishing of 168 polee 
to replace t i ose destroyed by lightning or rendered unserviceable 
from natural decay. Besides supplying the usual weather and vessel 
reporte, this section proved of value in several instances in calling 
assistance to vessels in distress. 

011 the Nantucket section (98 miles) the number of whole day0 on 
which communication was interrupted amounted to twenty-two. 
Owing to the conetruction of trolley lines a t  Marthas Vineyard i t  
becomes necessary to provide against damago to the submarine cables 
from high voltage currents, and arrangements have been made with 
the Southern Maesachusetts Telephone Company by which the tele- 
graph line will be moved out of danger whe~~ever i t  ie paralleled by 
trolley wires. One hundred and twenty-five new  pole^ and 100 cross- 
srmo are reported as needed on this section during the present year. 
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The Block Island section (29 miles) remained in excellent condi- 
tion and suffered no interruption whatever during the year. 

On the Pacific coast and Tatoosh Island section (80 miles) com- 
munication was interrupted during twenty-four days, a decided im- 
provement over the record of former years, mainly due to the 
establishment of two additional repair stations in the fall of 1893. 
Beyond moving 7 miles of line and clearing the trail of the Gettys- 
burg section, no general repairs were necessary during the year. 

The Fort Canby section (28 miles) worked satisfactorily, with a 
total interru tion of but twenty-two whole days, fifteen of which K were due to t e failure of the cable across Youngs River, which had 
to be re laced with 1,600 feet of the spare cable stored a t  Fort 8te- 
vens. general repairs were made during October and November, and 
additional work will become necessary during the present summer, a t  
an estimated cost of $101.60, 

The line from Point Reyes Light to gall Francisco (68 miles) has 
not been maintained with that degree of efficiency which has charac- 
terized other and more difficult sections; although, from the fact 
that commercial lines could he utilized for part of the way, the num- 
ber of actual interruptions was reduced to thirty-nine whole days. 
The lack of promptness on the part of the repairman was, in a large 
measure, responsible for this unsatisfactory showing. He has been 
ordered discharged, and steps have been taken to transfer a portiyn 
of the wire to Western Union polee, where it can be more readily 
observed and repaired when in tron1)le. Since May last the Point 
Reyes office has been in telephonic connection with the life-saving 
station, distant about 4 miles, and the connection has already proved 
of value in rendering aid to veasel~ in distress. The need of an office 
building for the observer a t  Point Reyes Light has been referred to 
in former reports. 

The lines and cables from Alpena, Mich., to Thunder Bay and Mid- 
dle Islands, Lake Huron, continued in excellent working condition, 
the number of whole days on which communication was interrupted 
amouuting to but four days on the Thunder Bay section and none 
whatever on the Middle Island line. Aside from the main purpose 
served by these linee (the display of wind signals on the islands), 
they have proved useful on several occasions in summoning aid to 
vessels in distress. Telephones are used in transmitting messages to 
and from the displaymen. 

Although no epecially striking instances were noted during the 
past year, the value of the seltcoast telegraph lines to maritime and 
other interests-in communicating with and reportin passing vee- 
eels, summoning aid in cases of disaster, securing t p e display of 
storm warnings a t  dangerous and isolated points, furnishing impor- 
tant meteorological reports not otherwise obtainable, aiding the work 
of the Life-Baving and Customs services, and incidentally afford- 
ing telegraphic facilities to citizens and visitors a t  isolated locali- 
ties-is too well known to require more than a brief reference in this 
report. 

The total United States receipts from commercial messages trans- 
mitted over the seacoast lines during the year were $4,460.90; and in 
addition, $4,660.39 wae coIlected on account of connecting commer- 
oial line#. 



STATE WEATHER SERVICE. 

The eu ervieion of forty-one State weather service organizatione R and of t e cotton, eugar, and rice services constitutes the work of 
thie divieion. Through the first named the Bureau collects monthly 
metsorological reports from more than 3,000 voluntary observere, 
weather crop reports from about 9,000 special correepondents, and 
distributes the daily weather forecasts and special warnings to some 
20,000 places. 

By the cotton, eugar, and rice region services, daily telegraphic re- 
porte of temperature extremes and rainfall from 127 statione, grouped 
under 52 district centers, are collected and published a t  each district 
center and a t  certain other Weather Bureau etations. The cotton, 
sugar, and rice region reporte also afford a large part of the meteoro- 
logical data used in the preparation of the Natlonal Weather Crop 
Bulletin, supplying reporte from 127 stations in the Pouthern Statee. 

Independent of the great utility of a State weather service in the 
collection and publication of weather crop information, and the die- 
tribution of weather forecasts and special warninge, it would be diffi- 
cult to overestimate the value of such organizatione in other direc- 
tione. At the Brooklyn convention of the American Association of 
State Weather Services, held August 17,1894, the director of the New 
Jersey Weather Service stated that, had the New Jersey Weather 
Service been prepared five or six yeare ago to give the data now in ita 
poeeeeeion, the clty of Newark would have ~aved  hundreds of thou- 
sands of dollars in its public works. Numerous communicatione on 
file a t  th1.e office might be quoted as showing the great value of the 
data bein collected and published in convenient form for investiga- 
tion and f uture reference. During last winter'e session of the New 
York legielature, when the bill for the support of the State Meteoro- 
logical Bureau was being considered, there was some opposition to 
the measure. As a result of thie opposition therecame from all parte 
of the State the most urgent appeals ill behalf of the local weather 
service, and the bill providing for its support was promptly passed. 
Among many other communic~tions from prominent officiale in the 
State, the following are given as representing the appreciation of the 
State Weather Service in that State: 

H U P ~ A I . ~ ,  N. Y., F h r y  23, 1896. 
To Hon. fienator ~ T I O G I N ~ ,  

C'apilol, Albany, N. Y.: 
I am uite familiar with the work (lone by tlie wrathcr bureau of the State 

of ~ew%ork, and as a civil engineer \,ep to state that I n ,preciate ita value. 
To-da the question of water, stor~pe, sowers, waterworhs, mlationa of climate 

to hea~tK, plant life, etc., depend upon the rainfall, tempraturn, and evapon- 
tion. 

We are designing etupondous and roetlv work# to-clay, knowing tho relation 
with rainfall and stream flow, the deliveries of areas in their ntreama, ctc. All 
thie information wa0 furnished accurately in s reliablr manner by the weather 
bureau of the State of New York, and practical nlen have begun to clttpend upon 
this information. 

(Signed) T. GUILPOR~ ~MITII ,  
CIhaSlman Rsfenta fitanding ComrnZtiea on Sla te  Mzlrsume, 

Uniwaty of the fitat4 of New Ywk. 
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OFFICE ~ Y R A C U R E  WATER BOARD, 
Syrnouee, N. Y., February 8,1896. 

TO D ~ a ~ e r o R  etc., 
fihaea, N. Y.: 

~ A R  SIR: I lfave among my papcru a corn lete set of t h e  monthly reports of 
your Bureau. rheae I appreciate very iiiglify and consicler them the  moat rom- 
plete repr tnof  thin character that  have come under my noticbe. I ronsidc~r tlwm 
almost ~nvalutrble i n  dctrrmining t h e  hcnt available source of water uupply for  a 
city o r  village. Tho capacity of a watershed in any partic~llar locality ran best 
be determined hy t h e  aid of your reporte. 

Without these, two very grave mintakeu might he matlo in  the  construction of 
waterworks. I n  one cane they might expc.nc1 a largo amount of money i n  t h e  
construction of a plant, ant1 later And that  they are  witl~out water for t h e  reason 
tha t  their  renervolr in of insufficient capacity. On the  other hand large Rums of 
money might unnecennarily be  pent i n  the  construction of renervoirs beyond 
t h e  requirements. 

T!iere are' nlany urgent neetln for your reports other than to aid hydraulic 
engineers. A r e m r t  over a lone neriod ie mont valuable. and it  would be s meat 
1oG to discontintie a goocl work:' - 

I n  my opinion every city and village shollld take a great intereut in this  - - 
matter. 

(Signed) W. It. HILL, 
Chief Engineer and 15'uprir~lendenl, 

I n  Iowa, Maryland, Michigan, Nebraska, New Jersey, New Mexico, 
New York, North Dakota, Ohio, Oregon, and Pennsylvania, State 
weather services have been su ported by legislative erlactments. It E is regretted, however, that the 111 providing for continued support of 
the Pennsylvania service, which the legislature recently passed, was 
vetoed by the governor. The State that fails to rovido means for 

ublishin its climatic advantages, and obtaining t e other benefits to 'f P 
ge derive from the Weather Bureau, neglects an important duty, and 
those Commonwealths that have recognized the value of the State 
weather eervice, and made provision for its support, are already 
receiving returns which more than repay the outlay, which is 
generally small. Much can be accomplished with an appropriation 
of $1,000 per annum, and in eome instances very valuable work has 
been done with a considerably less sum. The State weather services 
of California, Indiana, Kansas, Mi~souri, Nebraska, North Carolina, 
and Virginia, and the New England weather service have received aid 
from State and other institutions for printing monthly reports in 
creditable form, but the legislatures in these States as yet have made 
no provision for the support of their local weather services. In  a 
number of States the State weather services receive no assistance 
other than that extended by the Weather Bureau, but through zealous 
and energetic work on the part of the Weather Bureau officials, 
aome excellent reports are being issued as private publications, the 
expense of issue being borne by funds derived from the insertion 
of a limited number of advertisements. In  Illinois, Louisiana, Min- 
nesota, and Wisconsin, highly creditable publications are issued by 
the means referred to, and i t  is expected that other services will adopt 
this plan during the ensuing year. 

THE DIBTRIBUTION O F  FORRCABTB, AND O F  FROBT, COLD-WAVE, INLAND 
STORM, RAIN, AND EMERGENCY WARNINGB. 

While all lines of State weather service work have been greetly 
extended during the fiscal year ended June $0,1896, the most im or- P tant has been in connection with the distribution of weather ore- 
caeta and special wsrnings. For years the distribution of weather 
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forecaete hae been a most important question with the Bureau. To 
reach all classee with thie information in time to make i t  of practical 
value in the government of their daily transactions has been a diffi- 
cult problem. When i t  is considered that the forecasts are true a t  
least eight times out of ten, the great advantage of having such 
information from twenty-four to thirty-six hours in advance is so 
apparent as to need no argument to prove its value. It is the agri- 
culturist to whom i t  has been most difficult ill former years to give the 
benefit of thie iuformntion, but a great deal has been accomplished 
in the past year in placing the forecasts a t  the disposal of the farmer. 
At no time during the existence of the Weather Bureau has the eye- 
tem of distributilig the daily weather forecaets and special warninge 
been so complete and satisfactory as a t  present, and no system that 
has ever been tried for the dissemination of this important informa- 
tion has proved so economical and effective as the logotype plan, 
which wae ut  into operation during the latter part of the preceding 
year. By t f'l is plan alone the number of placee receiving the weather 
forecaets has been increased by more than 7,000 at  a nominal expenee, 
not exceeding 26 cents per year for each place supplied, and thie 
trifling cost per station will be lessened during the coming year by 
the reduced cost of the supplies furnished under contracts for the 
year 1896-'96; and, with tho extensive preparatione now in hand, in a 
comparatively short time 110 important community in the United 
States will be without the daily predictions of coming west,her 
changes. I n  the dissemiilation of weather forecusts, the Bureau haa 
received the voluntary aid of public-spirited citizens, especially oet- 
masters, throughout the country. Through the hearty aid o I' the 
latter, and the special advantages they have for convenient and rapid 
communication with adjacent communities, i t  has been possible to 
give wideepread publicity to the weather forecaets, cold-wave, frost, 
and emervency warninge issued by the Bureau. 

An addition of 142 in the number of places receiving forecaete and 
special warnings ,by telegraph or telephone, a t  Government expense, 
has been made, but a large proportioil of this number are cen- 
ters of distribution, from which the information is mailed daily to 
five or more suboffices, the remainder being forecast display stationa 
a t  which flags are displayed or whistles sounded, indicating the fore- 
casts, for the benefit of the general public. 

In  May, 1896, the Secretary of Agriculture called the attention of 
the Honorable the Postmaster-General to the value of cooperation on 
the part of postmasters in tho distribution of weather forecaete, and 
he readil approved arid acted upon the suggestion mads by the Sec- r retary o Agriculture that poetmasters throughout the country be 
requested to render the Weather Bureau assistance in its efforts to 
give the public the best oe~ible service in the dissemination of 
weather forecaete. ~ c c o r c f i n ~ l ~ ,  in the Official Postal Guide of June, 
1896, was published a letter from the Postmaeter-General inviting 
postmasters to take interest in and cooperate in the work of giving 
the ublic of their respective communities the advantage of the 
weat R er predictione. Ae a reeult of the publication of this letter 
many offers from postmasters to assist in the work have been 
received, and during tho coming year thie work will be greatly 
extended. At the close of the year for which t h i ~  report is made, 
over 22,600 places were receiving the daily forecasts and epecial 
warning6 of the Buroau, thie number being over 100 per cent 
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While the Bureau hae for a number of years felt the neoeaeity for 
a epecial system by which warnings of exoeptiotlal weather condi- 
tioils, such as tropical hurricanee, cold waves, and etorms of un- 
usual severity, might be given out, i t  was not uutil the early part 
of the fiecal ear to which thie report appliee that a plan wae car- d ried into e ect by which the Bureau could dietribute by telegraph 
what have been designated " emergency warninge." Arrangements 
have been made by which about 8,600 towns, in addition to the regu- 
lar forecast display etatione, now receive emergency warnings. When 
the weather conditions are such ae to juetify the issue of emergency 
warnings, the meseagee to the telegraphic distributing centers termi- 
nate with the words " notify postmaetere," to indicate the urgent char- 
acter of the information, and to distinguish the meeeage from that 
containing the ordinary forecaste. 

On February 17, 1896, the logotype syetem of forecaet distribution 
was inaugurated in thie divieion for the benefit of local intereets and 
the agricultural slid other interests of the Statee of Maryland, Vir- Y 
ginia, and Weet Virginia, a t  such points as could be reached with the 
carde before 6 p. m., and a t  the present time over 600 addreeeee are 
being supplied daily (eqcept Sunday) with the a. m. foreceets by 
this division. By means of a special meeeenger service the carde are 
delivered to the outgoing trains a t  both railroad etatione, so that the 
a. m. forecasts are furnished to poetofficee in eouthern and weetern 
Virginia and eastern West Virginia early in the afternoon of the day 
of issue. 

The distribution of forecasts over railroad wiree without expenee 
to thie Bureau has aleo been extended, an incresee of 292 places being 
noted over the number of etatione recorded one year ago. 

There has been a slight falling off in the number of ehtione re- 
ceiving weather information by railroad train service, thie meaus 
of disaemiilating forecaete not being as opular, ae i t  is attended h ~ !  
enforced coo eration on the part of rai road employeee, who do not P P 
give the wor the required attention to make this mode of distribu- 
tion a succeee. On some roads, however, notably the Old Colony of 
New England, the railroad train service, ae a meane of foreoant die- 
tribution, is a marked feature, and the offioials of the roadr exmt 
from their eniployeee a strict complianoe with inetruotione regarding 
the prompt and proper handling of the bulletins. 

COTTON-REGION RERVICE. 

The cotton-region eervice hae been continued and the intereste for 
which thie eyetem of observations and reporte was inaugurated hrtve 
been well served. The good effects of inepection of theee stations, 
which wae made during the preceding year, have been apparent in 
the general improvement in character of work on the part of ob- 
eervere. Especial efforte have been made to improve this branch of 
the eervice eince i t  was put in oharqe of the State Weather Serviae 
Division, and that efforte in that direction have been eucoeeeful ir 
indicated by the following reeolution adopted b the bosrd of 
directors of the Mont omerv, Ala., Commercial and nduetrial Asso- 
aiation a t  its meetingteld fiecember 8, 1884: 

f 
RssoM, That the directors of tho Commercial and Industrid Association 

hereby tender their thank8 to Mr. F. P. Chodtee, chief of the United Btrter 



78 REPORT OF THE BECRETARY OF AORICULTURL. 

Locel Weather Burem, a t  Montgomery, for the valuable services he has ren- 
dered this association in furnishing it with daily reports of the weather, tem- 
perature, and rainfall in the cotton belt during the season just closing. This 
important information is greatly appreciated, not only by our immediate com- 
munity, but by our eo lo throughout the State. 

We trust the ~ e & r n f ~ o v e r n r n e n t  will maintain a incvcnoa the appropriation 
made for the ccntinuation of this valuable branch of the Government service 
in this section. 

As further evidencn of the value of the cotton-region service may 
be quoted the following communication of November 22, 1894, ad- 
dressed to Mr. F. P. Chaffee, Weather Bureau official in charge of 
the Montgomery cotton-region center, and signed by Lehman, Durr 
& Co., cotton factors, and twelve other prominent cotton factors and 
firms directly interested in the cotton crop: 

We, the undersigned cotton factorw and brokers of Mont ornery, desire to 
acknowledge to you, and through you to the Chief of tilo Genther Bureau a t  
Washin@on, our high appreciation of the preat benefit and air1 the Weather 
Bureau reports of temperature and rainfall In tho cotton belt during the season 
just closing have been to the cotton industry of this section, and the very 
ccurteous, thorough, ant1 buniness-like manner in which such re ortw have 
always been furniwhed tho public by oumelf and the competent a n 9  courteous 
usiptants in your employ, and t r y  tKat you will uwe your kind oftices in influ- 
enclng such appropriation as will ~nsure  arnple funds for this valuable branch 
of the Government service in this wection. 

Provision was made in the appropriation for the fiscal year 1896-'96 
for the establishment of 10 additional stations. All necessary 
arrangements were made for opening these ~ta t ions  on July 1, 1896, 
and in selecting points a t  whlch the obeervations were to be made, 
the interests to be served were carefully weighed and the stations 
located a t  the most eligible points having proper telegraphic facili- 
ties. These 10 additional stations make a total of 127 places in the 
cotton, sugar, and rice regions of the South, from which daily obeer- 
vations of temperature and rainfall are telegraphed to district cen- 
ters and published in bulletin form. 

RNOW AND ICE CHARTB. 

The snow and ice charts publi~hed during the winter of 1892-'98 
were resumed during the winter of 1894-'95. T h i ~  publication, which 
is issued weekly, on Tuesdays, shows tho depth of snow on the 
ground a t  8 p. m. on Monday, and the thickness of ice in rivers and 
harbors. Many manufacturers and wholeeale dealers in  rubber goods 
or in fabrics suited to the rigors of winter, now closely consult these 
charts, so that they may send their agents or uhip their goods advan- 
tageously into the district north of the snow line. 

STATE WEATHER REBVICE CONVENTION. 

The American A~sociation of state Weather Services, which was 
organized a t  Rochester, N. Y., iu 1892, for the purpose of advancing 
the work of the Weather Rureau on State weather service lines, held 
ite third annual convention 111 Brooklyn, in conjunction with the 
American Association for the Advancement of Science, which met in 
that city August 16-24, 1894. The meeting, whileaot so largely at- 
tended as some of the previ,ous conventions, was a very eucceesful 
one. A report of its proceedlrlgs was published ae Bulletin No. 14 of 
the Weather Bureau, U. 8. Ilepartment of Agriculture, and 12,000 copier 
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were printed and distributed to the voluntary obe'ervere and weather 
crop correepondente of the Bureau. Much good has resulted from theee 
State weather eervice conventione, a t  which the varioue methode of 
work in the several Statee are fully diecueeed and viewe exchanged 
ae to the moet desirable and effective means of itlcreaeing the value 
of the Weather Bureau to eople throughout the country. The R fourth annual convention of t ie aeeociation, to be held a t  Indianap- 
olie, Ind., October 16-17, 1896, promisee to bo the largest held eince 
the organization of the association. 

WEATHER CROP BULLETINB. 

The weather crop feature of State weather service work has con- 
tinued moet popular and useful. The excellent eyetem under which 
this work is now operated is the result of practical experience of a 
number of years, and i t  ie doubtful whether i t  can be further im- 
proved with preeent facilitiee. The circulation of both national and 
local bulletine has grown eteadily during the year, and i t  would be 
difficult to overeetimate the extent to which the information they 
contain is published through tho press of the country. At the cloee . 
of the year, of the forty-one ~ervicee publiehing weather crop bulle- 
tins, all but eix issue their bulletine in printed form, which ie a 
marked improvement over the work of previous yeare, whell most of 
the bulletine were issued by milliograph procese. 

VOLUNTARY METEOROLOQICAI, BTATIONB. 

During the year 410 voluntary meteorological etatione were eetab- 
liehed, the total number of such etatione now in existence being eome- 
what over 3,100. The rapid increaee in the number of theee volun- 
tary meteorological etatione in recent yeare leaves but few counties 
in the entire country without a record of temperature and raii~fall 
observations made with instruments of standard pattern. 

METEOROLOGICAI, RECORDS AND DATA. 

The Division of Records and Msteorological Data hae for its pur- 
oee the care and preeervation of the meteorological recorde of the 

f3 ureau, the examination of the obeervational work of etation em- 
ployee~, tcnd the prepsratioil of etatietical matter for the use of the 

ublic officials of the Bureau, and also for publication in the MONTHLY 
%EATHER REVIEW. 

Nearly 800,000 meteorological reporte of one form or another, in- 
cluding the daily and weekly inetrumental register sheets, are re- 
ceived in thie divieion annually. From thie vast collection of mate- 
rial charta and tablee appropriate to subjects of e cia1 inquiry are 
made, and the data are systematically arranged or reference and 
publication. 

i'+' 
The recorde of meteorological obeervatione made by the etation 

force are carefully examined in thie division, eince i t  ie quite necee- 
eary that any teudency to carelese and inaccurate work ehould be 
quickly corrected. 

I n  addition to the meteoroIogica1 reporte of Weather Bureau ob- 
oervere, about 2,400 voluntary obeervere make monthly returne to the 
variou~ 8bte centers, and through the latter to the central office. 
The alimatological data furniehed by the voluntary obaerver euppls- 
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merit to a very great extent the information contained in the reports 
of regular Weather Bureau stations, particularly as to rainfall and 
temperature, the two climatic elements of the greatest importance to 
all conditions of life. 

It affords me very great pleasure to acknowledge the fidelity and 
public spiritedness of these observers. 

The statistics of temperature and rainfall extending back to the 
be inning of meteorological observations in the United States, com- k pi ed in the division above named, if well distributed, would be of no 
inconsiderable value to the people of the United States. It is pro- 
posed, therefore, to copy from time to time and send to the directors 
of the various State services so much of the compilations of this 
division as will a ~ d  them in their current work, and also enable them 
to supply the public with information heretofore obtainable only by 
application to the central office. 

The meteorological observations made by the Signal Service and 
Weather Bureau now cover a period of twenty-five years. The facta 
accumulated by these observations constantly find application in the 
development of new industries and in the growth and expansion of 
diverelfled interests. The central office, as well as the numerous out- 
lying stations, hae ke t apace with the demand for information of a 
statistical nature, anB at  times, when very great interests were in- 
volved, considerable time has been devoted to compiling the neces- 
sary data. Free use of our data may be had a t  all times, subject to 
such restrictions only as may be necessary to preeerve the integrity 
of the records. 

PROPERTY. 
t 

During the past year this division has, by direction of the Sec- 
retary of Agriculture, made a full and complete inventory of all 
property in the central office and a t  stations, to ether with an 

July 1,1894, to February 1, 1896. 
"h itemized statement of all purchases, receipts, and s ipments from 

Since July 1, 1896, more accurate and expeditious methods of 
handling Government property and receipting for and recording its 
transfer from the central office to stations have been intfoduced. 
Under present regulations each item of a shipment muat be invoiced 
within three days after the shipment, so that a prompt comparison 
may be made a t  stations between the invoice and the propr ty  
received, receipt a t  once returned, if the property reaches its destina- 
tion, and proper report made if i t  does not. 

The businees of the division is being handled in a satisfactory 
manner. 

LIBRARY. 

During the year 786 books and 881 pamphlete were added to the 
library, making a total in the library a t  this date of 15,896 books and 
6,741 pamphlets. Of the 786 books added, 262 were purchaeed, while 
628 were received as gifts or in exchange for publications of the 
Bureau. Of 881 pamphlets added, 81 were purchased and 800 were 
secured by gift and exchange. 

An allowance of 81,000 wae set aside from the contingent fusd for 
the purchase of booke for the fiecal year. Of this amount the eum 
of $660 was expended. For the year 189&'96 the sum of $1,600 has - 
been allowed. 

The preeent force coneirte of a librarian and one aseietant. 
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PACIFIC COAST UERVICE, 

Two able forecastere are stationed on the Pacific coast, one a t  Port- 
land and the other a t  San Francisco. The Portland forecast dietriot 
comprises the States of Washington, Oregon, and Idaho; the Sau 
Francisco district, the States of California, Nevada, and the Terri- 
tories of Arizona and Utah. 

In  August, 1894, the San Francisco official was promoted from local 
forecast official to the grade of forecast official, in consideration of 
having won second place in the competitive examination inaugurated 
a few months before for the purpose of selecting an official to fill a 
vacant professorship. 

The weather conditions 011 the immediate Pacific coast are purely 
marine. In the plateau regions of the Rocky Mountains they are 
continental in character. Both conditions are quitedistinct from the 
storm conditions of the country farther east. It ha8 been found ad- 
visable to organize forecast districta separate from those east of the 
Rocky Mountains. While these regions are not often visited by 
such terrific storms as prevail east of the Rocky Mountains, there 
is still a fruitful field for the forecaster. Grazingiliterests are greatly 
dependeut upon the rain warnings. Ranchmen move their fltmks and 
herds as they learn that rain has fallen in other sections. In the fall, 
a t  the time of first rain, the information is of very great value. I n  
the epring, after rain ceases, the grass cures on the ground, and still 
remalns good feed for stock ; hut the first rain in fall rote the grass, 
and unless rain then falls a t  frequent intervals the stock is in danger 
of starvation; therefore, when il~format~ion is received that rain ie 
about to occur, or has occnrred, owners of ranches who live in Sen 
Francisco, or other cities, arrange to ship the neceseary hay and fod- 
der to keep the stock until the new crop of grass has grown suffi- 
ciently to maintain them. 

The morning weather map is now issuect a t  San Francisco a t  8.80 
a. m., inetead of a t  11 a. m., as was the case before the present official 
took charge, thus making i t  available for uee a t  the opening of buei- 
nese hours. 

PITHl~T(lA'l'IONS. 

The work in thiu division has steadily increased, as shown by the 
following statement : 
No. of imprcnniorrn or1 printiriu 1)rttHHuH fortlio A~rc~l yoar cxlldetl .June 

30,1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,069,914 
Previous year. ..................................................... 1, M O ,  308 

Iricreaee.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,119,009 
No, of impreneionn 011  litllo~rtlpll 1)rowae for the flecol yuar onded 

June 80, 1805 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,887,208 
Previoun year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,024,238 -- 

Increase. ................................................... 882,987 

The work in the drafting room, folding room, forme room, and 
mailing room of this division has also materially increased. The 
work is generally well exobuted mechanically. 

Doc. No. 6-6 
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OBSERVATION  TATI ION^. 
On June 30,1895, there were in operation 157 regular paid stations 

of the Riireau, a t  which observations are taken or work of State 
weather services performed, against 156 tho year before. There have 
been discontinued : Southport, N. C. ; Colorado Springe, Colo. ; Pikes 
Peak, Colo. ; and Tucson, Ariz. There have been established : San 
Luie Obispo, Cal. ; Independence, Cal. ; Yhmllix, Ariz. ; Lincoln, 
Nebr. ; and Lansing, Mich. 

Forty-eight stations were inspected. 

INSTRUMENTH. 

The work of the Inetrument Room pertains to the maintenance of 
the instrumental equipment of stations installed for the purpose of 
mcuring meteorological observations. This includes the preparation 
of complete drawii~gs and detailed specifications required for the pur- 
chase of instrumental supplies, accessories, etc. ; the inspection, test, 
and adjustment of all new instruments; their issue to stations; the 
supervision by correspondence of their erection, exposure, and opera- 
tion while on stations; and the monthly inspection of all automatic 
records, comparative readings, etc., for the purpose of detecting 
neglect or improper care, or the defective performance of instru- 
men ts. 

The following table exhibits the number of the more important 
inetruments received and issued during the year ended June 80,1896 : 

-- - - - - - - - 

Name of Instrument. 

Anemometers ....................................................... 1 *I00 / 134 1 8.9 
Barogra hs .......................................................... 5 16 
BsromeE)orn aneroid ................................................ 2 8 
Barometers: mercurlnl ............................................. * 75 IM 
Qaugen welghlna rain and anow.. ................................. 8 6 
Oau es' rain r e o ~ r d l n ~ . .  ......................... ... 11 ..................... 
~ a c f i n k s ,  map c~rcltng.. ........................................... 41 ........... 
Recorders, sunshlne . .. ........................................... !Ul 11 
Hegtnters slnale ............................................. * B I 
Re isters' trtple .................................................... 4 16 
Tektherrhopraphs ............................................................. 7 
Thermogrn ha ............................ ..... .................... 1 40 
~hermomefers expo~ed ....................... ... ............... 100 t 145 
Thermometers' maximum ......................................... 400 trgy) 
Thermometerrr' minlmum ......................................... Wl tePe 
 thermometer^' noll ................................................. !a ........... 
~hermometsrs' water .............................................. M) t a4 
~ h i r l l n p  appa;atus.. .......................................................... 4 
Wlnd vanes ......................................................... 5 8 ............................................. Wind-vane nupportu, c:omplete.. 2 

. ~ . . - .. .. . 

* Repalred Inntrumentn. 
t Theno amounts ln,rlitde 78 expoued 221 mnxlmum 178 mlnlmum, and 14 water thermome- 

ter# which were received broken and iota11 unaervldeable. 
i ~ u r n e d  over to I)lvlrrlon of ~arlculturaY~olla. 

The forecasts of the Wnather Bureau are much'dependent upon the 
station instruments. A dozen bad barometers and thermometers in 
uee a t  as many stations, giving erroneous measurements, might lead 
to an entire misrepresentation of existing meteorological conditione. 
It is plainly Reen, therefore, that the pyrpose of the Instrument 
Room is, and should be, to preserve uniformly a t  all stations the 
greatest atbinable accuracy in 'the observations from inetrumentis, 
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not only ae they relate to fonecasts, but to all the great volume of 
data annually accumulated and published by the Bureau. 

In  the discharge of its dutles during the past fiscal year the 
Instrument Room has prepared and mailed about 1,100 letters, and 
has inspected and examined 62,000 record sheets and forms from auto- 
m a t ~ ~  instruments in operat~on a t  stations. In the aggregate, about 
1,016 thermometers of all kinds have been compared with the stand- 
ards, and correct~on cards furniclhed. Anemometers, barometers, and 
self-registering instruments frequently become ~mpaired with ortli- 
nary statlon uwe, and are repaired, to n large extent, a t  the central 
office. As, however, the force and facilities available for doing thie 
repair work are very limited (two small foot lathes, with bench tools, 
and two mechanicians), some repairs must he done outaide on con- 
tract, and the work in the machine shop is confined to that of the 
eim lest character. 

T R e subappropriatior~ allotted for the purchase a r ~ d  repair of instru- 
mente for the fiscal year ended June 80, 1896, amounted to $8,600. 
The aggregate expenditures from t h ~ s  amounted to $8,440.37, leaving 
a balance of $69,63. 

The greater part of the instrumental supplies expended during the 
year wae for the urpose of replacing tho damaged, broken, or worn- P out equipment o stations already in ox~stence. A limited number 
of thermometer has been issued to now voluntary observers. 

The official in charge of the Instrument Room was designated the 
agent representing the Weather Bureau a t  tho Atlanta Exposition, 
and to him wae assigned the important duty of making all the neces- 
eary preparations for the exhibit. 

PLAN OF WOFtX FOR OURRB1NT YW4R. 

The present chief took charge of the Bureau July 4, 1896, and a t  
once ur~dertook n careful review of its work, and a careful considera- 
tion of its ecope and purposes, in the light fortunately afforded him 
by a long period of active service in the practical work of the Bureau. 
The close personal attention given to the administrative work of 
the Weather Bureau by the Secretary of Agriculture, with special 
reference to ecol~omy in expenditures and to efficiency in thoee lines 
of work having a practical bearing upon the needs of the public, 
fortunately marked out for the present Chief with unmistakable 
clearness certain lines in  strict accordance with which he has under- 
taken the re0 onsible duty of reorganizing, consolidating, and i' ger : fecting the a ministrntive work of the Bureau in all ite branc es 
Ae man etepe in the work as thus mapped out have already bees z underta en a t  this writing, i t  is unavoidable that  this ortion of the P report, while designed to set forth the plans of work or the current 
year, should also serve to n certain extent as a report of work done 
during the first quarter of the p r e e e ~ ~ t  fiscal year. 

The position left vacant by the promotion of a professor to be 
Chief was Alled by the advancement of an official who had made the 
highest record in forecasting at  Washington d u r ~ n g  the past year 
and he wae assigned to duty nt Chicago in charge of a lar e dietriot. 
The vacancy caueed by this pmmotioo wae filled by an ottfoial, rho ,  
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in a recent rigid competitive examination, gained the second plaoe in 
forecasting, the olle gaining first plaoe having already been advanced. 

Two chiefs of divisions were appointed, the positions being filled 
by the promotion of officials of long service whose sole recommenda- 
tions were their abilities as officials and their integrity as men. 
Observers on station have sinlilarly been promoted in deserving 
cases. A careful record is kept of all errors made by observers 
in taking and wolk~ng out observations, and i11 making meteoro- 
logical forms, of their failure to take observations on time, and 
other lapses from duty. This record, with the general reputation of 
each man, is the sole basis for promotion. 

The policy of the Secretary of Agriculture in dispensing with 
euperfluous officials, and filling all vacancies, even those outside the 
classified service, by the promotion of meritorious employees from 
the lower grades, has exercised a most salutary influence in every 
branch of the Bureau, and must greatly inure to the good of the 
public service. 

The total number of observers and offirialn on strrtioris o~ltni(lo of thv city of 
Waahin ton waH- 

On r u n e  :g,, 18I15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~1 
On Heptcmber 30, 1896 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 

Decreane in force ............................................. 12 

The total number of messengers ant1 laborers on ntations outside of the city 
of Washington wan- 

Ondune  30,1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
On Beptember 30, 1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 - 

Increane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

The  total nurnber of ntutio~l c.nil)loyt:cbn promotetl from July 1 to September 
30, incluaivc, inolnding thone to tirko cffec*t on Octot~er 1, 18.. . . . . . . . . . . . . .  i8 

Reduction in per annum expensv I)y the  discl~argen, reductions, resig- 
nations, etc., whicti have heen made in the. station employern out- 
side of t h e  city of Washington from J l ~ l y  1 to ficptember 30, in- 
clusive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $17,486.00 

Increme in per annum expenpc* b the, pro mot inn^, appointments, ant1 
transfers which have heen marix i n  the  ntation force outnidt* of t h e  
city of Washington from July I to 8ty)tc.mt)c.r 30, inc*lunivr, ant1 in- 
cluding promotionn made to take effect October 1 . . . . . . . . . . . . . . . . .  16,416.60 -- 

Being a red~~(- t ion  per annunl i n  the  expc1nnc3 for the  psyrnont of sala- 
ries to atation employeen of ...................................... 1,068.60 

B Cutting ofi? unnecessary work and dispensing with the services 
of t .I oee inefficient or inattentive to duty, i t  has been possible to give 
a material advance in salary to seventy-eight meritorious workers, 
ae shown by the foregoing statement, and still to diminish expendi- 
tures of the public funds a t  the rate of $1,068.60 per annum. 

Tho total number of  cn1ployc.c.n in  the  office of tho  Chief of t h e  
Weather Bureau promoted from Jrily 1 to  September 30, inclusive, 
wan 12. 

T h e  total number of employeen in the  office of the> Chief of t h e  Hu- 
reau on J u n e  3) last WUH 170, witti ~ a l a r i e ~  a ~ g r e g a t i n ~  )er annum. $183,960.90 

The total number of e m p l e y e a  in  tlie ofice of the  chief o f  t h e  
Weather Bureau on tieytember 30 was 159, with nalaries aggre- .- 

............................................. gating per annum 175,M)O. 00 -- 
Being a decrease of 11 employees and a saving per annum of ...... 8,280.00 
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Of thie asvin , however, 86,840 is duo to tho se aration from the 
Bureau of t f e  Division of Soils, with its clericarforce which waa 
provided for as an independent divinion in the bopartment 
of Apiculture on .July 1, ancl the propor ~aving) thorefore, to be 
credlted to the Weather Bureau management Rinco July 1 is. .  . . $1,460.00 

An economical distribution of the work a t  this office has rendered 
i t  possible to promote twelve deserving employees without increas- 
ing the expense for salaries; in fact, there is a saving effected of 
$1,460 per annum; and this, with the saving of fb1,068.50 effected 
on the salary roll of the station force, makes a total saving of 
$2,618.60. 

URELERB EXPENBE ELIMINATED. 

Since July 1 the number of observer8 on stations has been consid- 
erably reduced. A thorough rovieion of all meteor010 ical forms hae i been made during the past three months, simpler met ode have been 
introduced, and unnecessary work has been discontinued. The saving 
thus accomplished is equivalent to the time of a t  least ten observers, 
and a consequent saving in ex ense of $10,000 annually. R A careful redistribution of t e working force on stations has been 
made. At some stations observers were on duty twelve to fourteen 
houre daily. These men cared for and collated the records of 
automatically working instruments, took the observations, and 
attended to the distribution of weather information for the benefit 
of their respective communities. At some places several men were 
found on duty where far lees work was being performed than a t  some 
of the one-man stations, A redistribution of the force hae been made, 
so as to equably adjust the duties, as far as poesible, among the dif- 
ferent stations. I t  is essential that tho executive functions of the 
Bureau should be controlled by one familiar with the numerous de- 
tails of the station work, and of the varying needs of the communi- 
ties in different eectione of the country. A thorough personal knowl- 
edge of theee duties should he supplemented by frequent inspections 
by the Chief of the Rnreau himself, so that he may keep closely in 
touch with the working force of the service, and be well illformod as 
to the varying needs of the stations. 

At fifty-eight statione the working up of the hourly tem erature 
and resenre data was discontinued on Se tember 1. Litt e or no R l P 
use ae ever been made of these data, an great volumes are now 
stored in the vaults of this office. Further accumulation is ueeleas. 
It hae required in the aggregate the time of four men annually to 
make these forms, and during the twenty-five years that the Bureau 
has existed probably $100,000 has been spent 011 this work. Theee 
data have been continued a t  the twenty-eight etations from which 
the records are desired for use in the annual tabulated report of 
the Chief of the Weather Bureau, and theee statione, being eclui- 
distantly placed throughout the United Statee, uuficientl pre- 
serve the record of the hourly tenlperature and pressure ooniitlona 
of the country. At the fifty-eight stations where the working up of 
the data was discontinued the instruments are continued in opera- 
tion, and the original record sheets are filed a t  the main office, so 
that the data may be worked up if a t  any time in the future i t  be 
found desirable to do so. This curtailment of work baa therefore 
been aooompliehed without in any way impairing the effioienoy of 



tke Bureau, or eliminating any portion of the work essential to the 
scientific investigation of meteorological problems. 

A displayman was appointed dur~ng  September, 1896, a t  one eta- 
tion, in place of the regular observer, and a more economical and 
equally efficient administratio11 of the office secured; one station was 
opened and one abandoned, the result being a net saving of about 
$1,000 per annum, 

I n  August, 1896, a reorganization and redistribution was completed 
of the telegraphic reports of observations which are sent to the dif- 
ferent Weather Bureau stations throughout the country for the pur- 
pose of issuing local weather maps and of enabling the officials in 
charge of stations to give proper information to the different indus- 
tries in their vicinities. The stations from which reports were to be 
sent to given centers were selected so as to enable observers to have a 
clear and concise report of existing weather conditions throughout 
the country. At eome stations too many reports were being received, 
and a t  others too few. In  eome instances the selection of stations 
from which telegraphic information was received showed bad judg- 
ment. As an illustration the case of the observer a t  Grand Haven 
may be cited. He was receiving many reports from remote points 
in the Rocky Mountaiu region, and from stations as far south as 
Atlanta and Vicksburg, while from many contiguous stations a t  lake 
porte, and from which mariners in hie locality might need infor- 
mation, he received none. Effort has been made in rearranging 
the distribution of points of observation from which each Weather 
Bureau office shall receive its report, to adjust the situation so ae to 
meet the various needs of each central office, that i t  may give to the 

eople of its vicinity information really required, and so that this g epartment mag a t  the same time dispense with all unnecessary 
reports and reutrict the useless expenditure of public funds. This 
rearrangement of the telegraphic service will effect an annual eaving 
of $8,600. 

Economy without detriment to the service hau also been effected in 
the telegraphing of night observations to this office, confining them 
to such as are useful to the weather forecaster. I n  accordance with 
this policy the evening telegrams from 31 observation stations were 
discontinued to take effect September 30. The saving thus effected 
will result in an annual reduction of expenses of $6,082, making a 
total saving possible on telegraphic expense during the coming year 
of $9.582. 

on'  September 80, 1895, the lithographin of the evening weather 
map was discontinued. The printing of t a ie map wa8 mainly for 
file. The mailing list was small, and is now eupplied from the ieaue 
of the morning lithograph map. The public will not miss the even- 
ing chart. The files of this office do not require that i t  be printed, 
bec~uee the data which i t  contains are already worked up in an 
elaborate form on special charts constructed in n form better 
adapted for purposes of study and investigation than they possibly 
can be in the printed form. As a reeult the services of one lithog- 
rapher and one printer have been dispensed with. The expenditure 
of money to do this work has never made adequate return, and its 
being continued for many years past can only be explained b a ten- -- i: dency toaccumulate data which grew even to the length of dup ~cating 
those data, without sufficient regard to their practioal use. Thie is s 
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heritage handed down from previous administrations. I n  the interest 
of economy and efficiency, and for the opening up of new lines of 
thought and investigation, it becomes necessary to discard prece- 
dents and to mark out the way anew, eliminating everything no 
longer needful and substituting whatever promises materially im- 
proved reeul ts. 

DAILY BORECASTS TO AORICULTUHAT4 COMMUNITIEB. 

The total appropriation for the current fiscal year is $886,610, 
which includes an increase over the preceding appropriation of 
$25,000 for the purpose of telegraphing duily weather forecasts to 
small villages and farming communities, lrlariy of which are too 
remote from large cities to get the forecasts published in the daily 
papers. The public estimate of the value of the forecasts has so 
~ncreased that from all eectious of the coui~try come numerous 
requests that the forecasts be telegraphed daily, ir~st~ead of being sent 
only when rain or a material change in temperature is expected. 
The daily telegraphing of forecasts to display stations was begun 
July 9 and has proved highly satisfactory to the many and diversified 
interests so dependent up011 coming weather conditions. The number 
of statione receiving daily forecasts October 1, 1896, will require an 
increase of about $16,000 in expense for telegraphing over that of the 
preceding year. 

HARMONIOUB WORK AND PROPER DIA(:IPLINI?: LARENTIAL TO SUCCEBB. 

Harmonious cooperation between the practical worker and the 
ecientific investigator is essentinl to success. Too often they have 
found themselves picking out diverging paths. 111 the future they 
will be required to work on parallel or converging lines. 

In  a system the ramifications of which extend into every Statg in 
the Union, success depends upon each worker being justly recognized 
for the merit that is in him, whether he be a skilled scie~ltist or an 
able executive, and each should be given his proper place as an 
integral part of that great composito which constitutes the efficient 
bureau. 

With observers a t  one hundred and twenty-one statione reporting 
their observations by telegraph a t  H a. m. and 8 p. m. sac11 day of the 
year, and with the ~ieceerrity for all ohservers to read theirinstrumenta 
a t  exactly the same moment of time, nnd to file with the telegraph com- 
pany the complete and corrected result inside of .twen ty-five minutes, 
thorough discipline must be maintained in order to reduce to a mini- 
mum the number of cases where nccident, sickness, or negligence 
causes the report to be miseed. Such diecipline is easily maintained 
without resorting to the harshnes~ of military regulations, and i t  ia 
safe to say that fewer observations nre missed, and far fewer lapses 
from duty are recorded, than under any previous r6gime. The obeerv- 
ere are, as a class, men of education and of a high standard of morality. 
The aim of the Chief is to encourage pride in good charaoter. 

CIVIL HEHVTCE. 

Several discharges have been made for inefficiency. It is probable 
that the highest euco~nium that can be paid to the work of the Civil 
Service Commission is to say that, to the knowledge of the Chief, 
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no report of inefficiency ever has been made againet an observer 
appointsd upon certification by the Commission. 

The method employed by the Civil Service Commission in selecting 
our observers, together with the supplementary examination provided 
by this office, can not well be improved on. The improvement in the 
public service due to this method of selecting employees was so 
patent that the Secretary of Agriculture, early in his administration, 
made use of the same system in the selection of employees whose 
rank and emoluments placed them above the civil service grades. 
Theee placee have since been covered into the Civil Service by order 
of the President. 

PERSONNEL. 

It is the intention not only to maintain the high character of the 
pereonnel of the Bureau, but to improve it, and, with this purpoee in 
view, the personal habits, as well ae the official character, of lts em- 
plpyees will be the subject of rigid inspection. Officials in charge of 
stations will be required to report as to the following conditions and 
qualifications of each subordinate: What is his general ability? 
What are his habits as to attention to duty? Do convivial habite in 
any way impair his efficiency? What is his standing in the com- 
munity, officially and morally? Does he generally excel in all 
branches of work, or in some particular line? Is  he married? How 
many depend on him for support? Does he live within his meane? 

INSPECTIONR. 

' While frequent inspections will be made by the Chief of the Bureau, 
any official of euitable rank may be detailed for this duty. A mate- 
rial saving in transportation may often be effected by making use of 
e w e  official in the immediate vicinity to make the needed inspec- 
tions. Officials so designated are admonished that if a dissolute or 
ineffioient employee is passed by them without a proper report being 
rendered, they themselves will be held personally responsible. 

NEW SERVICE. 

On July 28 officials in charge of all stations were directed to pre- 
pare a list of the euperinterldents of street railways, general managers 
of railroads, superintel~dents of railroad telegraph lines, and mana- 
gers of all other important interests in their vicinity, to whom should 
be sent, by such means as would secure the promptest transmission, 
warninp of cold waves, heavy snowstorms, or other information 
of special value to them. This system of specially warning trans- 
portation linee in the interest of the general public was put into 
operation a t  Chicago during the past winter by the present Chief of 
Bureau, and resulted in great saving of time to the traveling public 
and a curtailment of loss in revenue and property to the transporta- 
tion linee. 

NEW AND IMPROVED PUBLICATIONS. 

. On Jul 18 instructions were issued making such changes in the 
details o !' printing, editing, and issuing the MONTHLY WEATHER RE- - 
VIEW as will shortly bring that publication up to date, instead of 
having it issued six months late, as has hitherto been the rule. This 
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publication containe the moet complete compilation of meteorological 
data an where put forth, and i t  ie intended to ieeue i t  not later than 
fifteen d aye after the expiration of the month for which i t  is a record. 
Special papere prepared by membere of the ecientific staff will, unleee 
otherwiee directed, Aret appear in this publication. The reeult of 
investigations now under way for the purpoee of improving the official 
forecaete, end papere on future inveetigatione into the philoeophy of 
etorme, will appear from time to time in its pages. 

I n  December, 1893, the Secretary of Agriculture, in a communica- 
tion to the Chief of the Weather Bureau, euggested that eome method 
be devieed whereby both the eanitary and the meteorological con- 
ditions exieting throughout the various Statee of the Union might be 
regularly prmented to the piiblic through the Weather Bureau. He 
anticipated that an additional service of great value to the people of 
the United Statee might thue be rendered by the Weather Bureau. 
What had been done revioue to the present Chief's aeeumi~ig office B was carefully reviewe by him, and, with eome modifications in the 
original plan, the first ublication of CLIMATE AND HEALTH wae P issued the latter part o September, 1895. I t  is preeented to the 
medical and other profeeeione, and to the public a t  large, as probably 
the moet complete and comprehensive publication of contempora- 
neous meteorological and sanitary data so far put forth either b 
Government or private meane. The object ie to facilitate an i n t e l  
ligent investigation into the relations oxi~ting betweell meteorological 
conditiolie and dieeaee. The publication will be monthly and the 
compilation of the data will be in weekly parts. 

It may not be out of place to mention briefly what i t  is hoped may 
be accompliehed by thie publication. The practicability of utilizing 
the daily weather forecaete by the phyeician in hie practice will be 
kept conetantly before him, and i t  may reaeonably be expected that 
eomething of value will thereby be added to our common etock of 
knowledge. I t  will reeent information in regard to climate and ite \ relations to disease t a t  are practically nnobtainable from any other 
eource. A knowledge of the relatione exiating between climatology 
and hygiene muet precede the practical application of the one 
ecienoe to the other, and the facta muet firet be collected before thie 
knowledge oan be obtained. 

Yet another good reeult will be the information doveloped con- 
cerning health reeorte and climatic data of value to invalids. 
Immenee sums of money are ~ p n t  yearly by the.iuvalide and vale- 
tudinariane of thie country in seeking, by change of climate, allevi- 
ation or cure of their ills. Not infre uently these people find that 
they have abandoned the comforte of 1 ome, and undertaken long, 
tiresome, and expeileive journeye to reach localitiee which they find 
totall uneuited to their needs. These migrations, in many inetancee, 
woul d never have been advieed or undertaken had either phyeiciaue 
or patienta poeseemd a full knowledge of the climatic condition8 of 
many of these lacee. 

Y l  An inquiry t a t  naturally euggeete iteelf is, "Will i t  be practi- 
cable to precieely foreollet the appearance and pro reee of dieeaeee ?" 
To this a negative anewer muet for the present f e given. It does, 
however, appear probable that by a diligent pursuance of thie work 
rome important conclueions as to the conditions favorable to fhe 
development of oertein dieeaeee may be arrived st. 
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IMPROVED COTTON-REGION SERVICE. 

Beginning with September 1 the hour for taking observations a t  
cotton-region, sugar, and rice stations was changed from 6 p, ni. to 8 
a. m., seventy-fifth meridian time. By making this change i t  has 
been possible to issue the cotton-region weather bulletins each morn- 
ing for the twenty-four hours ending 8 a. m., and to issue i t  to the 
public and to the important cotton exchanges within two hours after 
the hour of observat~one, and to give the niinimum temperature for 
the current morning and the rainfall for the past twenty-four hours. 
Heretofore the bulletins have been issued a t  8 p, m., and as &rule 
they reached the public not earlier than the morning of h e  following 
day-from fourteen to sixteen hours after the time of observations- 
and the bulletins contained the minimum temperatures which oc- 
curred more than twenty-four hours before posting. The great advan- 
tage which will result from this change is obvious. 

For several years i t  had been apparent that the service would be 
greatly improved by such a course, but the difficliltiee to be over- 
come in securing reports a t  so early an hour from etations in the 
western portion of the cotton region have heretofore been such as to 
deter the Bureau from ordering the change. 

In the cotton, sugar, and rice growing regions of the South hun- 
dreds of millions of dollars are invested, and the state of the crop, 
as determined by weatherconditions, is a t  all times a feature eagerly 
watched by the many interested in those staples. 

The special service organized in the interest of the cotton, sugar, 
and rice interests is quite separate and distinct from the forecasting 
or storm-warning features of the Bureau, although the duty is per- 
formed with little additional expense. Briefly described, i t  may be 
said that each Weather Bureau station becomes a center to which, 
each morning, is telegraphed from a radius of 100 to 200 miles the 
temperature and rainfall from selected stations, these stations being 
manmed by resident observers who receive for this service compensa- 
tion a t  the rate of 20 cents per day. These reports are not needed 
s ecially for forecast purposes, and are gathered in order to show 
t E e current weather conditions, as affecting the staple products of 
the region, more minutely than can be done by the reports from the 
regular Weather Bureau statione, as they are, in many cases, 300 to 
600 miles apart. From the reports received a t  the section centers 
the average rainfall and temperature is determined for each section, 
and this average is telegraphed to all other section centers. This 
information is strictly reliable and not subject to influences affectirlg 
those whose pecuniary interests might prompt them to disseminate 
erroneous informstion. The authenticity and reliability of these 
reports have never been questioned. 

Since July 1 the pamphlet of instructions to cotton-region observ- 
ere has been reprinted in a revised form, and an improved cipher 
code adopted. A new bulletin form (1046) also has been devised 
and will be put into use during the ensuing year. This bulletin 
provides for important weather information not heretofore given. 
.It will contain a small outline mtlp of the cotton belt, with location .- 
of district centers and all stations a t  which observations 'are taken. 
These maps will be used for illustrating graphically the daily tern- 
peratnre and rainfall conditions of the cotton region. 
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The cost of maintaining the cotton-region eervice, independent of 
theexpenae of telegraphing reporte, for the seven and one-half monthe 
during which observatione are made, is a little lees than $6,000 per 
annum. 

WHEAT AN11 CORN BERVICE PROPOBED. 

It is deeirable that a eervice similar to the cotton-region eerv- 
ice be organized in the principal wheat and corn eectione during 
the coming year. In the estimates recently submitted for the year 
ending June 80, 1897, provieion has been made for such service. 
Many intereete, which in other waye are conflicting, are really unani- 
moue in their desire for this detailed information, coming, as i t  doee, 
from reliable sources, and being prepared by disinterested persons 
whoee eole object ie to render a11 accurate and impartial return. 
Chart I shows the cotton-region etatione and the section centers. 

I t  ie thought that an efficient corn and wheat region eervice could 
be conducted with about ninety stations, grouped around nine or 
ten district centere, the latter to be regular Weather Bureau eta- 
tione. The irlatrumental equipment for ninety statione would coet 
about $1,600, the outfit for each station to be the eame ae that con- 
etitnting the equipment of 8 cotton-region etation, viz, a set of 
maximum and minimum thermometere, rain gauge, and thermome- 
ter shelter. At the same compeneation ae now paid cotton-region 
observers, viz, 20 cents per observation, the coet of maintaining 
ninety etatione the year round would be about $6,600 per annum. 
It ie believed that it would be well to continue the obeervatione 
throughout the year, ae eeeding of winter wheat begins ehortly after 
the cloee of the epring-wheat harveet, leaving practically no interval 
during which theee reporte would not be of sufficient importance to 
juetify their continuance. 

ADDITION OF BENBIBLE TEMPERATUREB. 

On September 20 was begun tho telegraphing from obeervation eta- 
tione of the readings of the wet-bulb thermometer, more popularly 
known as the "eeneible temperature." Thie is about the temperature 
felt by animal life, and may be many degreee below the air tem- 
perature, the difference between the two temperaturee depending upon 
the relative humidity of the air-the drier the atmosphere, the lower 
the eeneible temperature when compared with the air tem erature; 
the damper the air, the higher the eeneible temperature. 5 hie will 
be better underetood when i t  is stated that in caee the air be eaturated 
the readin e of the dry and wet bulb thermometere will be the eame and 7 the eeneib e temperature and the air temperature equal. I n  the arid 
regione of the Weet caeee can be cited where the eeneible temperature 
wae 8 8 O  lees than the air temperature, due to the extreme dryneee of 
the atmoephere. In  the more humid regions of the eaetern part of 
the country such extreme difference8 can not occur. Both the air 
temperature and eensible temperature are now publiehed on the 
oharte issued a t  Waehington, and i t  is probable that a t  all stations 
of the eervice theee two temperaturee will hereafter be publiehed. 
The relative importance given to each in the diecueeion of the matter 
of forecaeting, and in the diecueeion of meteorological conditione in 
the daily weather report, hae uot been entirely determined. It ia 
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apprtrent that no true measure of heat, as applied to animal life, ham 
heretofore been systematically published, and i t  is believed that the 
United States Weather Bureau will be the first to make the innoxe- 
tion. I ts  application is so simple and so easily understood by all 
that in the future it will doubtless form one of the most important 
features of Weather Bureau work, and i t  will serve to correct some 
very erroneous ideas in regard to climate entertained by people who 
have naver considered anything but the air temperature. 

UPPER AIR OBSERVATIONS PROPQSEU. 

The main object of the existence and maintenance of this Bureau 
is to give warning of the approach of storms. Our syno tic charts, 
from which forecasts are made, are based entirely upon w 1 a t  may be 
conaidered surface readings of air conditions, and while the degree 
of accuracy attained by the most expert forecasters is such as to 
render the forecasting work of the Bureau of vast benefit to the 
agricultural, commercial, and maritime interests of the country, 
there is still an element of error amounting to about 20 per cent, 
and our present knowledge of the mechanism of storms will probably 
permit of but little further increase in accuracy. 

It is, therefore, highly essential to push forward such lines of sci- 
entific investigation as give the greatest promise of fruition. For 
twenty-five years we have been making readings a t  the bottom of the 
great ocean of air, while many believe that the subtle forcee which 
combine to initiate storms and the constant accretion of forces which 
augment their energy as they move eastward, or which a t  times cause 
them unexpectedly to be dissipated after having reached a great degree 
of storm intensity, may be operative a t  great elevations. I t  is there- 
fore desirable that upper air readings should be accomplished by this 
Bureau to determine the accurac of these theories, and that synop- 
tic charts baaed upon readings ta i: en a t  an elevation of not less than 
two miles should be prepared, showing the conditions prevailing a t  
that altitude throughout a considerable portion of the country. The 
difficult is to devise appliances, which, while captive, will carry auto- 
matical { y recording instruments to the roper elevation under all 
conditions of wind velocit and variable &reation ; but the obstacles b do not seem to be formida le, and i t  is believed that they can be suc- 
cessfully overcome. While the expectations of many may not be re- 
alized in obtaining knowledge which will enable us more accurately 
to forecast the coming of storms, the field is certainly promising 
enough to justify a moderate expenditure in thoroughly exploring it. 
With so much property nnd so many lives often dependent upon 
storm forewarnings, any line of investigation which holds out rea- 
sonable hope of improvement should be followed until proved to be 
fallacious. By dispensing with such work a t  the observation stations 
as can not be shown to be immediately ueefttl, i t  is believed that, 
with practically no increase in working force, the line of investigation 
herein outlined can be prosecuted, m d  that the expenditure necessary 
will be only for material and the time of one or two thoroughly skilled 
officialr Oo move from etatian to rtrtion establishing the neceesary 
cspplhw for upper air readinp. Them appliances, however, have ., 
yet to 'be devieed, end the contemplated system ir consequently still 
in embryo. 
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WEATHER BUREAU BUILDING8 AND QROUNDB. 

The present Weather Bureau buildings and grounds, situated st the 
corner of Twenty-fourth and M streets, were purchased by the Gov- 
ernment' from Mr. David Fergueson for the use of the Signal Corpe, 
under an act of Congress approved March 6, 1888, which appro ri- 
nted $160,000 for the purpose. Of this sum (112,000 was paid to &r. 
Ferguseou for the site, includil~g the large building stallding thereon, 
and the extra $38,000 was expended for the erection of additional 
structures required for use as storehouses, printing office, etable, 
machine shop, etc., these latter structures being constructed under 
the eupervi~ion of the Treasury Department. 

The site has a frontage of about 230 feet on M street, and an area 
of about 64,000 square feet, and, with the buildinge thereon, wae 
transferred to the Department of Agriculture, for the use of the 
Weather Bureau, 011 July 1, 1891, under $he terms of the act of Con- 
gress of October 1,1890. 

I t  is thought that the market value of the ground alone is not lees 
than $1.60 per square foot, makin4 the total value of the ground 
about $81,000, exclusive of the buildings, because, if thrown up011 
the market, the property would doubtless be bought for the purpose 
of erecting small residences, in which caee the present buildinge 
would be of no value except for old brick. 

IMPROVEMENT I N  INSTRUMENTAL EQUIPMENT. 

The growth of the service from year to year develop8 increased 
demands for meteorological information in behalf of commemial, 
agricultural, and engineering intereete, aud as the public, rtudenta, 
and epecialiste become more and more familiar with the detaile of the 
work of the Weather Bureau, new ways are discovered of rendering 
the results of its observatione useful and beneficial to all. At the 
eame time students and others become more and more exacting and 
critical in respect to the accuracy of the observations. To retain the 
confidence and re8 ect of the eople, the Bureau must see to i t  that B C f  ite inetruments an its metho a of making obeervations are accurate 
in the highest de ree and abreast of modern thou ht  and o inion in 
euch matters. 7! he Bureau must be able to de f end itael i' againrt 
any criticisms respecting the quality of its work that the growing 
intelligence of the public in meteorological mattere may be able 
to make. The duties of the official in charge of i~letrumente are 
but badly administered unlese stimulated by au intelligent inter- 
eet in the development of more perfect instru~nente and methode of 
observation, and in the increase everywhere of the uniform accuracy 
of the observation work of the service. The observatione supply the 
f ~ c t e  upon which the whole meteorological work of the Brtreau reete. 
Their accuracy is, therefore, a matter of primary importaoce. With- 
out a proper regard for these considerations, improvement and prog- 
reee in the dutiee relating to inetruinente are not poeeible, and all euch 
work is degraded to the level of mere perfunctory performance. It is 
olear, from the cursory view of the caee here preeented, that affairs 
relating to instruments merit, by virtue of their importance,a promi- 
nent place in the organization of the Bureau. 
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DANGER0 O F  TORNADOEB EXAGGERATED. 

The popular ideae as to the destruction of life and property by tor- 
nadoes (often improperly called cyclones) are generally exaggerated. 
All the reports of violent local storms of all kinds and of deathe 
caused by them, as obtained from newspapers and observere of the 
Weather Bureau during the past five years, have been examined and 
are given in the accompanying table, together with the number of 
true tornadoes : 

1 I8W. 1891. 1 1W. 1 IRpn. 18M. 1 Total. 

I 
Reports ............................................ a47 297 MI.3 661 W.6 2,4@ 
Deaths ............................................. !87 109 276 890 288 1,889 
Tornadoe~ ......................................... 1 1 81 'I! 801 160 

We generally have an idea that when one of these tornadoes is re- 
ported i t  shows widespread destruction, but in reality a tornado'e 
path is long and very narrow. The total area of destruction by the 
largest single tornado has never exceeded 10 square miles. The chance 
t h ~ t  any township 6 miles square will be visited by a tornado within 
a century is not one-half of 1 per cent. 

An examination of reports also ehows that the number of deathe 
by lightning almost equals that by tornadoes. 

It is not a t  all probable that the number of tornadoes is on the 
increase in this country, but as the number of towns and their in- 
habitants increase in the torrlado regions, t i  dread of their visitation 
muet correspondingly increase, and the ingenious will strive to pro- 
vide means of protection. 

It can not be too clearly stated that, these terrific atmospheric 
disturbances nearly always move from west to east or southwest to 
northeast, and that persons endeavoring to escape from their line of 
progression should, as a rule, flee toward the northwest or southeast. 
I n  a paper recently prepared by Prof. H. A. Hazen of thie office, the 
etatement is made that- 

80 far as known no one has ever l o ~ t   hi^ life when in the ordinary cellar of a 
house, and this may be regarded as ample protection. In  many parts of the 
West eo great is the dread of a tornado that timicl pt.rsonn sometimen spend a 
half day at a time in a tornado cave when tho nky han a greenish or peculiarly 
threatenin appearance in tho west. A H  a matter of fact, the cnuint? tornado 
alwayn mafes its prenence known i)y an unn~istakal,le and infescribable roar. 
Some have heard this roar a half hrjar before the storm  truck, and the cases 
are rare where it has not heen heart1 fifteen minuten before. T h i ~  single fact 
should serve to allay the fears cauned by ominous clouds on a hot summer after- 
noon. 

I n  the sections where tornadoes are frequent the annual loss due 
to them is only about one-fourteenth that caused by fire. 

VALUE O F  RECENT HURRICANE, FRORT, AND RAIN WARNINGS. 

The eeason so far has been unusually free from thoee destructive 
etor~ne which often, in the early fall, move from the West Indies 
northwestward into the Gulf of Mexico and thence recurve to the 
northeaet and cause deetructioo on our Atlantic ooaet. 
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From August 24 to 29, inclusive, a hurricane moved from south of 
the Island of Cuba in a westerly direction and reached the extreme 
southern coast of Texas. No material damage was done, as all 
shipping was warned well in advance by telegraphic information 
sent from the central office to ports along the Gulf coast. 

The Corpus Chrieti Caller says: 
Last Monday the observer here gave notice of a storm entering the Gulf and 

cautioned all boate about going out. Still there wau no sign of a storm a t  Corpus 
Christi, the weather being clear and beautiful. Tuestlay further information 
was received from the Chief of the Weather Bureau giving notice that the 
storm in the Gulf was moving toward the c8entral Ciulf coant and notifying the 
shippers that it wau not nafe to leave port, and still the weather was clear a t  this 
place. Wednesday evening ntill further information wan received of the a 
proaching storm, with instructions to llolcl shippin nntil further notice. Pi 
was not long after tliiu before our people commcncecfto hear the old Gulf roar 
and to notice their barometers fall~ng and the wind increaning from the north- 
east. Yeuterday morning it was evident that the blow was upon un, though 
not so uevere au it was onteide. One thing is Rure, the Weathor Bureau hae 
done its dut in giving time1 notice anti warning of this storm from the high 
neas. The dureau locatecl tze ~tur ln  frorri its commencement, kept track of 
it, and reported it right along until it got here. 

This emphasizes the importance of the West Indian cable-reporting 
etations of this Bureau. I n  the storm just reported the station a t  
Merida, near the north coast of Yucatan,  war^ especially useful as 
indicating the westerly direction of the hurricane and in rendering 
i t  possible for the Weather Bureau to locate the center of the hurri- 
cane as being northward in the Gulf of Mexico. 

The abnormally hot weather prevaili~~g east of the Rocky Moun- 
tains from early in September until the 20th of that month was 
broken in the West on that date I)y a marked cool wave, with frost, 
moving in from the Rocky Mountain plateau region. On Sunday 
maming, September 22, a t  a time when temperatures ranging from 
86O to 9Ti0 prevailed throu hout the greater part of the Mississippi 
and Ohio valleys and La k e region, over 2,000 telegram6 were dis- 
tributed by the Weather Bureau in the regions mentioned, giring 
warning that the temperature during the next twenty-four to thirty- 
six hours would fall not less than 30°. The prediction was of great 
benefit to the people, and was fully verified throughout the entire 
region. I n  some cases the change in temperature amounted to 40° 
inside of twenty-four hours. The advance of the cool wave eastward 
to the Atlantic Ocean in a modified form was also successfully fore- 
casted. Extensive and favorable comment wae made on the work 
of the Bureau in this instance. 

Frost, which did considerable damage to tobacco in the Ohio Valle 
on September 30, was succeaafully forecast the morning of the 29t g 
and warnings distributed throughout the threatened districte, doubt- 
less resulting in a considerable saving of this valuable crop by in- 
ducing growers to cut and house milch of the plant. This frost 
wa8 also successfully forecast twenty-four hours in advance until i t  
reached the middle Atlantic coast States, although little or no dam- 
age was done farther eastward. 

On Wednesday, September 11, the forecast official a t  San Fran- 
cisco became convinced that the rain then prevailing in the northern 
portion of the State would, within a few hours, extend to fruit regions 
In the vioinity of Fresno, and sent rain warnings to the observer a t  
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that  by whom they were widely distributed to horticultur- 
iete. The official has been informed by extensive fruit growere 
that these warnings were worth probably many thousands of dollars, 
as they enabled the growers to gather the traye of drying fruit 
and stack them before the coming of the rain. The fruit industry of 
California is more extensive than that of any other State in the Union, 
aud none, perhaps, is more dependent upon the Bureau for euccees. 
In  early spring frosts frequently occur during the period when fruit ie 
blossoming and setting. The people are well educated in regard to 
protecting fruit from frost when warnings are received, and many 
inetance~ have occurred where orchards have been protected owing to 
the warnings of this Bureau. During the season from June 1 to 
October 1 many fruits are dried in immense quantities in traye 
exposed to the sun. The fruit thus dried is superior to that cured by 
artificial evaporation. It is liable to be injured by unexpected rain 
or by high wlnde blowing dust into the newIy cut fruit. Protection 
can be had from both these conditione by stacking the traye one upon 
another. 

From August 16 to December 16 large quantities of raisins are 
dried. Unexpected rains sre especially injurious to this product, 
eince the rain penetrates the bunches of partly dried fruit and eel- 
dom evaporates before mold seta in. 

The warning of September 11, therefore, was of great benefit to the 
fruit industry. 

The San Francieco Call of September 18 says: 
As a result of the warnings of the Weather Bureau thousandu of dollarn were 

saved to the ra i~in  growers t?-night. Ample time wan had for stacking the trays 
and protecting them from ram. 

The Fresno Morning Republican of Thursday, September 12, eays: 
Rain, which began falling in this city lant c~vening, did not come so suddenly 

or unex &dly that tho vineyardistu had no time to prepare for it. The ngatem 
of ni n a c  perfeetc:d by tho Weather Bureau has been of much aaaintance to the 
peopfe in getting ready for rain By thin arran ement flay. are displayed in 
every important raisin district of the county, and tRen? are very few vineyardiata 
out of sight of one or more flags. Vineyardiste had warning in time to stack 
their trays. 

The San Francisco Chronicle eaye : 
The threatening weather and warnings ~ e n t  out by the Weather Bureau 

gave the vineyardiatn time enough to stack their trays, but coneiderable loaa will 
result nevertheless. 


