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RXPORT OF THE CHIEF OF THE WEATHER BUREAU. 

U. S. DEPARTMENT OF AQRIOULTURIC, 
WEATHER BUREAU, 

Waehington, D. C., dugzlet 28, 1899. 
SIR : I have the honor to eubmit a report of the operations of the 

Weather Bureau during the fieoal year that ended June 80, 1899. 
Reepeotfully, 

WILLIS L, MOORE, 
Chiej of Bureau. 

HON. JAMES WILBON, 
Secretary of Agricllltu~e. 

W O R K  OF THBO YBOAR. 

FORECAST8 AND WARNING8. 

Timely and important warning8 of eevere etorme, hurrioanee, oold 
waves, and froet were ieeued on a number of omasions. The oloeing 
month8 of 1898 were eepeoially stormy on the Great Lskeu 6nd the 
New England ooaet. Probably the mort revere rtorm within the mem- 
ory of the living ewept along the Mamaohaeet+ ooast on November 
26-27, entailing a lose of a t  least 200 lives and many veeeels. Thie 
appalling lose of life wae largely due to the eailing of one veeeel, the 
Portland, with a paeeenger list of probably 160 eoule. The oaptsin 
of the Portland left Boeton Harbor a t  the regular time for eailing 
(6 p. m.), although etorm signale had been flying ainoe 11 a. m., and 
marine interests had been oornpletely notified of the ooming etorm. 
The dieartere of thie storm will not soon be forgotten, yet what might 
have been the reoord of death and deetruotion if the harbors of the 
New England ooaet had not been Alied with hundrede of oraft whioh 
had sought a eafe anohorage on the advioee of the Weather Bureau? 

The extenrion of the usual time limite of the night foreoaet from 
thirty-eix to forty-eight houre marked an important ohange in the fore- 
oaet work of the Bureau. Pereone who reoeive the foreoaets through 
the morning newepaper frequently wish to know the weather oondi- 
tionr to be expeoted on the oolning day. Although attempts to 
extend the time oovered by the foreonate had been made heretofore, 
they were not euooeeeful. I n  the full belief that as a result of the 
epeoial etudy of the problem of foreoaeting made'during the past 
two years euoh an extension wee not only praotioable but very greatly 
derired, foreoaet offloiale were direotod that beginning Maroh 1,1899, 
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the period covered by the night forecaste should be increaeed to forty- 
eight hours. The success @ready attained has fully justified the 
issuance of the order. 

Skvere atom.-The only hurricane in the West Indies during the 
mason of 1898 followed closely the establishment of stations in that 
region. At 12:40 p. m., September 10, the United States Weather 
Bureau observer a t  Bridgetown, Barbados, cabled a special report 
whioh showed the presence of a cyclonic disturbance southeast of the 
Windward Islands. Hurricane warnings were immediately cabled 
to Weather Bureau stations in the Lesser Antilles. and the officials 
in charge were instructed to give the widest possible distribution of 
the warnings in their respective districts. In the meantime, and im- 

, mediately following the dispatch of his special message, the.Weather 
Bureau observer a t  Bridgetown warned all loosl intereate of the ap- 
proach of the hurricane. The storm reached theisland of Barbados 
the night of September 10, and the islands of St. Vincent and St. 
Luois the morning of September 11. At Barbados 88 persons were 
killed, 160 injured, and property to the estimated value of $2,500,000 
waa destroyed. The following are among commenta m d e  by the 
press in connection with this storm and the warnings issued by the 
Weather Bureau in advance of ite arrival: 

[From the Barbedm Advooate, September 17,18#).] 

&turday morning waa dark and lowering, and the indications of approaching 
bad weather were strong. At noon Mr. McDonough, of the United States 
Weather Bureau, notifled the public that a hurricane was fast approaching Bar- 
bsrdoa. At 6 p. m. the clouds gathered denaely in the northeast, and the wind 
commenced to blow freshly from that point. The rain fell heavily, and the 
clouds continued to gather In dark, ever-wheeling columns, the higher banks 
forming scuds flying rapidly to various points; at 7 p. m. the barometer had 
fallen to 29.68, and the wind had increaeed in force and violence until a strong 
gaie wan blowing. At 9 p. m. the wind waa blowing with hurricane force. 

Fiercer and moredestructive hurricanes may have visited the West Indiea in 
years paat, but taking into consideration the general conditton of her industry 
and its gloomy prospects, never haa a more appalling calamity fallen on this 
blond since it first rose out of these western s e e ,  than the fearful hurricane 
which ravoged it from shore to shore on Saturday night last, 

[From an edttortal in the New Orleanu 'Plmeu-Demoorat of September 91,IBPR.J 

We were able to teet this new service in the recent hurricane of Beptember 
10 and 11. The storm which prevailed then wan firat noticed in an inchoate 
condition near Barbados on September 10. All the other West Indian islands 
were notified from Wauhington, and it wan in consequence of that notice that 
the Spanish vesaela at  Sen Juan de Port.  Rico, which were to have sailed for 
Spain on that day, delayed doing so, escaping the storm and saving, in all pm- 
bebility, many lives by their delay. Every maport that could be reached by 
telegraph was notified; the vessels remained in harbor, and the hurricane, s 
very severe one, rwspt through the Caribbean and the Gulf of Mexico without 
injuring a single v d .  80 much for our new weather stations. There WM 
m e  low of life in the interior of the islands where the warning could not 
r& in time, but t h b  waai infinitesimal oompsred with the damage that might 



have been done and would have been done had the approaoh of the storm not 
been known one or two days beforehand. 

The hurricane was very severe over the smeller Antilles, and wasted most of 
its force before it reached Cuba. All we caught of it waa a violent rainstorm. 
But although it waa not as widespread as some other Gulf hurricanes, it was u 
aevere in ita intensity where it did rage. By the warning given by our weather 
service, property in value a hundred timea the coat of the service was ssved. 
The widom of the new stationa is thus clearly proved. Louisiana ought to ap- 
preciate the improvement, for probably no part of the country is more affected 
and more directly intereeted in hearing of tho approach of these hurricanes. 
With timely notice vessels will not leave here in the face of a storm. The thou- 
sands of flshermen along the comt can reoeive warning in time and escape the 
fate of their comrades at Cheniere Caminada. Finally, the sugar and rice plan- 
tation owners are deeply intempted in knowing of an approaching blow, so aa 
to give them a chance to care for the crops, to harvest the rice or cut the cane 
before the storm breaks over them. 

In  enumerating the beneflta of the war we must not overlook the improve 
ment it has essured us in our weather service on the Gulf and south Atlantic, 
an improvement that would scarcely have been made, certainly not made for 
years, if the aafety of Barnpaon's and Wataon's fleeta and Bhafter's army had not 
demanded the establishment of additional weather stationa in the West Indies. 

[From the Dally Gleaner, Kingaton, Jamaioa, September 16,1696.1 

Among tho most notable features attending the hurricane wan the action of 
the United States weather station at Half Way Tree. This station was only 
established a few weeks ago, under the scheme of the Wmhington Bureau for 
covering the meteorologiaal obeervation of the Weat I n d i a  more effectually 

.than heretofore; and already the new station hre more than justifled i b  ex& 
ence. From the data which, with more or less regularity, have been coming to 
hand, Mr. Btookmian, on &tarday night, cabled hurricane warningo to Barbados, 
Martinique, St. Kitto, and St. Thomrs. The mama@ pmgnaaticated a hurricane 
immediately, the central portion of which WM south of Barbados, that it wm 
moving north-northwesterly and increasing, with northerly winds and minu. 
I3very-one of these details has been substantiated. Fortunately, as we have 
seen, the warning was not required for the two more northerly of the islande 
notified; the hurricane abating ita force somewhere in the region of St. Kith. 
The Weather Bureau baa distinctly shown that it can not only inform people 
that a hurricane has taken place after the damage is done, but can give sufRcient 
warning before hand to prepare masters of vessels for impending danger. 

[From the Wrenton and Dallan Dally Newn, September Oh 1898.1 

The new branch of the United Btatea Weather Bureau recently mtablished in 
the West Indies has already shown the wbdom of the Government's action in 
that direction by the excellent warnings given relative to the development and 
progress of the recent destructive hurricane which made ita appearance in the 
vicinity of Barbados and moved westward, bringing h a m  to several of the 
L e ~ e r  Antilles. The United States fleet in thore waten w u  keptfully advised. 

During the last two days of September, 1898, a storm developed in 
the vioi<ity of Santo Domingo, and moved thenoe northweetward to 
the eouth Atlantio ooast of the United Stater, where it raged with 
hurrioane violenoe during Ootober 2. Coneervative eetimateo plsoe 
the damage oauoed by this etorm in Georgia and Florida at  $1,600,000. 
The value of vessels and oargoee detained by the Weather Bureau 
warnings of Baturday, Ootober 1, m e  $880,000, and the orews num- 



bered 66. These were sailing vesaels, and would have doubtless suf- 
fered the fate of thorn caught a t  sea. At Savannah the warnings 
prompted active measures for the protection of shipping and mer- 
o handise, and credit is given the warnings by representatives of buei- 
ness and marine interests, for a saving of many thousands of dollars. 
At Charleston, S. C., vessels and cargoes valued at nearly $1,000,000~ 
remained in port. 

Two storms of marked intensity caused dangerous gales over the 
upper Lakee in Ootober, 1898. The more severe of these was centered 
over northern Illinois the morning of the 26th, and i t  moved north- 

eaetward over lower Michigan during the succeeding twenty-four 
hours. This storm was attended by northerly galee, whioh resulted 
in coneiderable damage to shipping on Lake Michigan and deetroyed 
much property along the shore in Chicago. High winde were fore- 
oaet for the upper Lakes the morning of the 24th, and the forecast 
for Lake Michigan, the morning of the 26th, was as followe: 

Winds shifting to brisk and high northerly, probably becoming dangeroulr ; 
rain to-night, pomibly turning into snow flurries. 

Vessel masters leaving port during the afternoon and evening of 
the 24th were cautioned that strong northerly winds would be en- 
countered farther down the lake. Some remained in port, while 
others proceeded on their way, intending to seek shelter in some 
harbor on the west shore ae soon as the storm should strike. 

In referring to the work of the Weather Bureau during the severe 
gale which visited the Great Lakes from November 9-11, 1898, the 
Buffalo News of November 13, 1898, remarked, editorially, as 
follows : 

The Government Weather Bureau ha8 again demonstrated in the view of all 
t he  people of the Lake region, ftr great and growing importance as a factor in 
the commerce and travel of the inland seas. During the past ten days the 
Great Lakes have been swept by a continuation of severe storms, the fury of 
which but few vessels could withstand, although the majority of these vessele 
are as large, staunch, and seaworthy ns any of the ocean liners; yet but com- 
paratively few casualties occurred, which wae due to the timely warningsof the 
Weather Bureou, and it is no exaggeration to say that in this instance alone 
millions of dollars worth of merchandise, hundreds of vessels, and probably 
many lives have been saved by the forecaste. 

One of the most disastrous storms of recent years, briefly referred 
to in the opening paragraph of this report, visited the middle At- 
lantic and New England coaste November 26-27, 1898. At least 200 
lives were lost, and fully 100 vesaels wreoked along the New England 
coast, and railway traffic was blocked by snow. The morning of the 
26th storm signale, for easterly gdee, were ordered along tbe Atlantio 
mast from Eastport to Norfolk, and storm warnings for the lower 
Lakee, including a warning of snow and a cold wave. The Bureau of 
Navigation, Navy Department, and the Maritime Emhangee of New 



York and Philadelphia, were informed of the action taken in notify- 
ing the marine interest8 of the impending severe etorm of wind and 
snow. I n  addition to the above advice8 the following epecial warn- 
ing wae telegraphed to all Weather Bureau of3cee in New York and 
New England for dietribution throughout their reepective dietriots : 

Heavy snaw indicated for New York and New England to-night; notify rail- 
road and' transportation interests. 

At the same hour the Penneylvania and ~al ' t imore and Ohio Rail- 
road companies were notified, ae followe: 

A cold wave, with heavy snow will prevail to-night in the Allegheny Moun- 
tain diatricte. 

Among many editorial oommente made by the daily preen regarding 
thie storm, and the action of the Weather Bureau in foreoaeting it8 
deetructive oharacter, the following ie from the Evening Star, Waeh- 
ington, D. C., November 80, 1898: 

The full story of Baturday night's storm may never be told. Itr deadly in- 
tensiiy is revealed by degrees in the wreckage which doate aehore, and perhaps 
in a few days some approximate estimate of the havoc then wrought on the 
New England coast may be approachable. Meanwhile it is clear that at least 
one great disaster marked the gale and that many lives were sacri0ced. The 
atearner Puctlalld went to pieces some time Saturday night or Sunday morning, 
so far out of her collrse as to show that the storm r s e  of resistlw strength, and 
that it was the most criminal folly for the captain to pnt out from port. * * 
At half past ten on Saturday morn in^ the Weather Bureau In this city wired to 
all ita observers along the New England oomt the following order : " Hoist 
northeast storm signals ; emt to n o r t h e ~ t  gales, with heavy snow to-night." 

Observers were also directed to warn all railroad and transportation intereats 
of the coming of heavy snow throughout New England. The warning about 
the snow was particularly important. Often a shipcan go to sea with compara- 
tive safety in the face of a storm if the air is not clouded, but when the snow 
is flying landmarks are obscured, lighthousee are useless, and the vessel is left 
to fate. 

A eevere etorm for whioh ample warnings were given visited the 
lower Gakee and the middle Atlantio and New England ooaeta Decem- 
ber 4 and 6, 1898. At Cleveland the etorm was reported the severest 
of the eeaeon. The Weather Bureau obeerver a t  that point reported 
that the warninge were heeded, and that veeeele and their cargoee, 
valued a t  upward of $800,000 were sheltered in that port. He aleo 
reported that a disregard of the warninge would have reeulted in a 
lose of veeeele and livee. On the Atlantic coaet many captain8 
heeded the storm warninge, and upward of 100 eteamere and railing 
veeeele eought refuge a t  Sandy Hook and Qraveeend Bay. At Long 
Branch the wind reached a velocity of 70 milee s n  hoar from the 
eaet, and heivy Mae carried away 180 feet of the iron pier. The eig- 
nale kept many veeeele in port a t  New York and other harbor8 of the 
north Atlantio coast, and in view of the exoeptional eeverity of the 



storm many casuelties were doubtlese averted by the general regard 
given to the warninge. , 

Froet warnings.-3ne of the defined duties of the Weather Bureau 
is to issue, for the benefit of farmers, orchardists, and gardeners, 
warnings of impending conditione favorable for the occurrence of 
damaging frost. The succese which attended this line o< work dur- 
ing the last year was very marked. The first important warninge 
were issued October 21, 1898, for the middle and west Gulf States, 
Tenneesee, and western Kentucky, and on the morning of October 22 
the following special bulletin, showing that the warnings had been 
verified, was telegraphed to the yellow fever infecteddiatrict of the 
South : 

This morning's reports show frost generally throughout the infected district. 
I n  Alabama, eastern and northern Mississippi, and northern Louisiana the frosts 
were heavy and killing; in southwestern Mis~iwippi and southern Louisiana 
light frost was reported. At Mobile the minimum temperature was 40' and a t  
New Orleans 46O, the lowest previous record for the third decade of October 
being 34' at  Mobile and 4Z0 a t  New Orleans. November 18 is the earliest date 
on which freezing temperature has ever occurred at  New Orleans, and Novem- 
ber 2 is the earliest date of freezing temperature at  Mobile. 

I n  central Missiesippi and northern Louisiana, and alao in northern Alabama 
and northern Georgia freezing weather has occurred in the third decade of 
Odober. The earliest date of heavy frost at  Mobile was November 2, 1874- 
1878. The earliest date of heavy frost at New Orleans was November 11,1877. 

The Aret heavy frost has'occurred as late as December 29 at  Mobile, while a t  
New Orleans November and December have, in a number of years failed to 
show the occurrence of heavy frost. The average date of flrst heavy frost is 
November 22 at  Mobile, and December 7 at  New Orleans. The average mini- 
mum temperatures for the region referred to range from 50° to 56' during NO- 
vember, with occasional periods of freezing temperature. 

Tlm occurrence of light frost Tuesday morning, supplemented by henvier 
froste and lower temperature this morning, may be considered unfavorable for 
the further progress of the dieewe. Present conditions indicate frost, and tem- 
perature 40°, or slightly below, to-night in Alabama, Mississippi, and the inte- 
rior of Louisiana. The temperature will probably remain for several days 
below the seasonal average, which is 66' at  New Orleans and M0 at  Mobile. 

Acting upon the information contained in this bulletin, Edmond 
Souchon, President of the Louisiana Board of Health, issued the 
following proclamation, October 22, 1898 : 

Whereas, the Weather Bureau reporte frosts occurring all over the State, and, 
whereas, it is a fact accepted by epidemiologists that no foci of yellow fever 
can be established in any place after frost is shown; therefore, be it ordained 
that all quarantine restrictions on trafflc are hereby removed by the Louisiana 
State Board of Health, as far as it is concerned. 

Referring to frost warnings issued for the sugar and trucking 
region about Galveston, Tex., during the early part of Deoember, 
1898, the Galveston Daily News of Deoember 6, 1898, remarked as 
follows : 

A heavy white frost put in its appearance yesterday morning, just as pre- 



dicted by the dnited States Weather Bureau. While heavy white frosts occur 
nearly every winter on the mainland, Galveston has an average of one winter 
in flve without frost or freezing, and even with freezing weather heavy white 
frosts are uncommon on the island. Everybody looked for and made prepara- 
tion for this frost, because the weather earvice h d  said it would occur. The 
warnings of injurious weather conditions made for this section have been so 
accul'ate of late years, and consequently of so great value to the public, that 
they have become a great factor with the sugar plantera and truck growers who 
care for their extensive crops as the Weather Bureau advises them. One fea- 
ture which demonstrates their marked confidence in the warninge is that they 
take action to protect their c r o p  as the warninge suggeet. The different local- 
ities have systems in operation for the distribution of information. Some 
localities have dintribution by telephone, others by mounted messenger service, 
and in others the planters distribute the information from one to his adjoining 
neighbor until all are advised. 

There are few regions, if any, where the weather service can be of greater 
value than to this part of the country. The large sugar and truck farming 
interests use the warnings to such an extent that it saves them hundreds of 
thousands of dollam annually. 

Cold wave&.-Among the moat important warninge ieeued by the 
Weather Bureau are those which give notice to agricultural and corn- 
mercial interests of the apprortch of periods of abnormally low tern- 
perature. Warninge of this c l ~ s e  have beeu particularly suoceeeful 
during the paet year, and a not unimportant feature of the advioee 
hae been eetimates of the probable oontinuation of injuriouely low 
temperaturee. I n  faot a epecial effort hae been made, and will be 
euetained, to afford all intereate all the information regarding future 
weather conditions that is warranted by modern methode, appliancee, 
and &ill iu foreoaeting. The reoognized aoouracy of the tempera- 
ture forecaste have caused them to be closely watahed by varioue 
intereets, and in the commercial centers movements of perishable 
goode are almoet abeolutely controlled by advicee received from the 
Weather Bureau. 

By far the moat important cold wave, or eeriee of oold wavee, of 
the winter, croesed the oountry from the north Paoifio to the eouth 
Atlantic coaete during the flrst half of February, 1899, damaging 
orope aud fruits in the Southern Statee to the extent of millions of 
dollars. During the firet eight daye of the month the loweet tem- 
peraturee on reoord were reported a t  pointe in the north Pacific coast 
Shtee;  from the 9th to the 12th many plecee in the central, weetern, 
and northweetern Statee reported the coldeet weather on record. 
During the 18th and 14th the cold wave overepread the Southern 
and Eaetern Statee, attended on the 18th by the loweet temperature 
on reoord from the southern Rooky Mountain slope to the eouth At- 
lantio ooaet, by zero temperattlre to the Gulf ooast of Alabama, and 
by a enowetorm of unprecedented eeverity in the middle Atlantio 
Statee. 

The Weather Bureau forecaete and warnings gave ample and timely 



notice to all intereete of the advance of the cold wave, and special 
reporte and newspapers coplmente gave unqueetionable evidence that 
the warninge prompted protective meaeuree whereby crope, live etock, 
and periehable goode and merchandiee to the value of hundrede of 
thousands of dollars were saved. Along the middle Atlantic and 
New England coaete the character of the etorm called for the dieplay 
of hurricane eignale, the extreme warninge of the Bureau. 

The detailed action taken in connection with thie cold wave and 
storm and the numeroue newepaper commcrnte relating thereto, for 
which apace can not be given here, will be found in the MONTHLY 
WEATHER REVIEW for February, 1899. All reports and comments 
bear witneee to the fact that the work of the Weather Bureau in con- 
nection with thie, the eevereet cold wave in the hietory of the South- 
ern States, wae ae nearly perfect as the moat approved methods of 
dieeeminating wlrrninge would permit. The amount eaved by etock- 
men in the west and southwest, by truck growere in the southwest, 
and by fruit growere, gardenere, and orchardiete in the Souther11 
Statee, and more eepecially in Florida, ie incalculable. The Super- 
intendent of the Florida East Coaet Line reporte that the warninge 
sent along his line of road, Afteen houre in advance of the cold wave, 
alone reeulbd in eaving one-half of the vegetable orop, and that the 
value of the crop wse estimated a t  $1,000,000. The exceptionally 
severe character of the etorm along the middle Atlantio and New 
England coaete amply justified the special warninge eent to that 
eection . 

Floods.-The River and Flood Service did not develop any featuree 
of special interest during the year on account of the absence of great 
floods. There has been considerable improvement made in many of 
the river gagee, and the eervice hae been extended by the eetablieh- 
ment of several new epecial river etatione, particularly in the eouth 
Atlantic Statee,.where the additional etatione are being conducted in 
cooperation with the United Statee Geological Survey. 

There were several floode of minor importance during tha winter 
in the south Atlantic and eaet Gulf Statee, and during the eprinpl in 
the Mieeouri, Ohio, and lower Mieeieeippi. The waruinge ieeued for 
these floods were remarkably timely and accurate, and a vaet a m o u ~ ~ t  
of property wae eaved thereby. 

During the next two years if eufficie~~t funds are available for the 
purpoee, i t  is propoeed toprepare a oompreheneive work on the entire 
navigable water rbgime, giving a complete hietory of all river etatione, 
elevations above tide water, rate of flow of water, and data, for flood 
forecaeting. It ie deeired to include. in one publication all matters 
relating to river work, and all pereons experienced in river work will 
be invited to contribute to the same. It ie aleo propoeed to mearure 
the diecharge of water a t  various plaoee along the Ohio River. No work 



of thie ohareoter hae as yet been undertaken, although ite importanoe 
hae long been reoognized. Data of thie oharacter ie aleo greatly de- 
aired by the United States Qeologioal Survey, and the work will be 
proeeouted in oooperation with that branch of the publio eervioe. 

Several new epeoial river etatione ehould aleo be established during 
the ooming year owing to the steadily inoreaaiug requirements of the 
navigation intereete. 

WEBT INDIAN BERVICE. . 
I n  my report for the fieoal year ended June 80, 1898, reference wae 

made to the et6pe that had been taken looking to the organization of 
a etorm warning eervioe in the Weet Indiee. Tho oonolueion of the 
war with Spain and the oonditione under which the United Statee 
oooupiee the ielande of Porto Rioo and Cuba are now mattere of hie- 
tory. The etorm warning eervice, although primarily organized for 
the purpoee of warning United Statee naval veeeele of the ooming of 
eevere etorme, has been oontinued in the intereats of oommeroe and 
agriculture and etrengthened wherever poaeible. At the oloee of the  
laet fiwal year arrangements had been made for the eetabliehment 
of meteorologioal etatione a t  Klngeton, Santiago de Cuba, Santc, 
Domingo, St. Thomae, Barbadoe, Port of Spain, Curagao, and Bar- 
ranquilla, but neither men nor office equipmente had been forwarded. 
I n  time of peaoe the eending of men and materiale to the varioue 
ielande upon whioh it wee deeired to eetablieh and maintain etatione 
would have been attended with oonriderable diiffoulty and muoh 
delay. I n  time .of war the difiloultien were greatly inoreaeed; the 
time a t  our diepoeal wae limited, the aot making appropriation for 
the eervioe not being approved until July 7, 1898, about a week from 
the beginning of the hurricane eeason. The needful inetruments and 
euppliee had to be purohaeed, no eurplue of either beiug on hand. 
By vigorously puehing the work of equipping the rtatione, both in  
thie oity and in New York, it wae poaeible, in epite of many hin- 
dranoee, to etart a party for Kingeton, Jamaioa, on July 22,1898. This 
party, under 'the le(qd of Mr. W. B. Stookman, Foreo~et Offioial, in 
charge of the Weet Indian Division, arrived a t  Kingrton seven day6 
laher, but found i t  impoaeible, owing to the great number of Cuban 
refugees in the oity, to eeoure oaoe aooommodatione in the oity 
proper. Suitable quartere were obtained in the euburbe, however, 
and an offloe of observation was eetabliehed on August 7, 1898. On 
Auguet 9 rimilar offioer were eetabliehed a t  Port of Spain, Trinidad ; 
Willemrtad, Curagao ; Santo Domingo, Republio of Santo Domingo ; 
and a t  Santiago de Cuba, and the oflloiale in oharge began a t  onoe to 
forward weather report8 twioe daily by orble to the headquartere at  
Kingeton. 

Meteorological etatione were ertablirhed a t  Baereterre, St. Kith, 



and Bridgetown, Barbados, on August 25 and 81, reepeotively; a t  
Colon, United States of. Columbia, on September 17; Roseau, Do- 
minica, and San Juan, Porto Rico, on October 20 and 81, respectively. 
The headquarters of the eervice were moved from Kingston, Jamaica, 
to Havana, Cuba, on February 1, 1899, and stations were establiehed 
on the last-named island at Cienfuegos and a t  Puerto Principe on 
April 28 and June 24, 1899. The original intention to establish 
stations a t  St. Thomas and Barranquilla was abandoned, and the 
station a t  Colon was discontinued April 30, 1899. 

Immediately after the inetallation of meteorological observatories 
in the West Indies, Mr. Stockman, the official in charge, directed all 
efforts to speedily get into operatiou a complete and comprehensive 
system for the display of hurricane signals and the broad diesemina- 
tion of information in regard to the approach, expected direction 
and rate of progression, intensity, etc., of storms and hurricanes. 
Officials in charge of substations were called upon to report local 
conditions attending the approach of hurricanes and directed to cor- 
respond with all United States consuls and consular agents on the 
islande and in the near vicinity of their stations, and endeavor to 
eecure their aid in disreminating these warnings to the inhabitants 
of the eeveral islands and in the 8panish main a t  points where there 
are no Weather Bureau stations, the cost of transmission to be borne 
by the United States Government. At first i t  was difficult to interest 
the people in the warning service, since they are by nature very con- 
servative and elow to adopt any change in their accustomed methods 
aud mode of living. The issue of warnings of hurricanes was a moat 
rwlical change, the inhabitants being accustomed to hear of these 
phenomena only upon their near approach. The work was unremit- 
tingly pushed forward, and resulted in the inauguration of a system 
capable of speedily and thoroughly disseminating storm-warning 
information to the uttermost parto of the several islande, enabling 
the general public to receive advance information in regard to the 
coming of hurricanes. 

Many expressions of thanks and gratification have been received 
from local government officials and citizene for the inauguration of 
the service in the Weat Indiea, and every effort has been made by 
those in authority to further the work of the Bureau, notably the 
Governor of Jamaica, who, while in London, personally called upon 
the honorable secretary for the colonies, with a view to obtaining 
the very best poesible eervice from the eubeidized British cable com- 
paniee in the West Indies. 

Requeste have aleo been received from United States consular offi- 
cials on the ielands of Haiti, Martinique, and Guadrtloupe, for the 
establishment of stations on those islands, and a plan is now under 
eonsideration to give these officialr all information a t  our disporal, 



to be by them dietributed to ineular offioiale, marine intereete, and 
to the inhabitante of the eeveral ielande. 

The officiale of oable oompaniee residing in the varioue ielande ex- 
tended ue every courteey, but a t  first i t  was moat difficult to obtain a 
proper oable oommunioation between eeveral ielande, a number of the 
cable managere declining to receive our reports unleae prepaid ; thie, 
however, wae soon adjueted, but on aooount of the time of oloeing the 
oable offioee, generally before 6 p. m., and not opening them until be- 
tween 7 a. m. and 8 a, m., i t  wae almoet impoeeible to get the reporte 
within a reasonable time. By changing the time of the evening obser- 
vation to 5 p. m., and by personal interviewe with the manager of the 
Weet India and Panama Telegraph Company, fairly good eervice was 
obtained, yet no eervioe oould be obtained after about 790 p. m. Upon 
the pereonal applioation of hie excellenoy, the Governor of Jamaica, 
the honorable eeoretary for the ooloniee wrote the direotore of the 
Weet India and Panama Telegraph Company oalling attention to the 
great detriment the early oloeing of the oable offioes in the Weet In- 
diee wan to the efioient tranemieeion of reporta and warnings, par- 
ticularly during seasons of unsettled oonditione or the preeeuoe of 
storm oonditione. Upon reoeipt of thie oommunioation the cable 
oompaniee wired their Kingeton offioial to oonfer with our represen- 
tative and aecertain what aotion was neoeeeery in order to render 
prompt and effioient eervioe a t  all timer, the reault of mid interview 
being that the manager and eeoretary of the Weet India and Panama 
Telegraph Company wrote the honorable murotary for the ooloniee 
ae followe : 

My directors * * * have instructed our general superintendent t h ~ t  when 
the Weather Report eervice is reeurmed next season, each weather report station 
will be advised in the terms of Mr. Storkman's romarke to keep the otfice open 
until u clouing sigtlrl from Kingston is received. They believe that this will 
meet the case and will be satisfnctory to the United Stater Weather Bureau in 
Jamaica. 

Every courtesy and faoility for the proper performanoe of the 
dutiee of this eervioe hae been accorded our repreeentativee by the 
several governments of the ielande where we have oonoluded to mein- 
tain permanent etatione. There were but two islands where the 
looel governmente impoeed obetaolee to the inetallation of our ob- 
eervatoriee, and in theee oaeee we were able to find hoepitable looa- 
tione iu adjaoent territory. But one government refueed outright to 
allow ue to plaoe our observatory on ite territory, and in thie oese 
the objeotion has reoently been withdrawn. 

The health of the men in the West Indian Divieion has been re- 
markably good, but four having a t  any time been incapeaitated for 
duty, although almost all have suffered more or leee from tropioal 
fevers, and the debilitating effeote of the olimate, yet the oontinuity 



of obeervation has been interrupted only a t  Santiago, due to the 
illneee of the observer, and at Barbdoe on account of the blowing 
away of the instrument6 during the hurricane of September 11-12. 

Climate and Crop Service of Cuba and Porto Rico.-In the latter 
part of October, 1898, inetructione were given to the offioial ,at San 
Juan, Porto Rico, to oetablieh a climate and crop eervice in that  
ieland, and later eimilar action was taken in Cuba. Sufficient inetru- 
mente and shelters of etandard pattern were eent into both ielande 
and voluntary etatione eetabliehed ae rapidly ae the cooperation of 
efficient obeervere could be eecured. By the opening of the new year, 
the ieeue of the Weekly Climate and Crop Bulletin had begun in 
Porto R i ~ o ,  and eimilar bulletine for Cuba were firet ieeued about the 
middle of May. The illness of the offioial in charge unfortunately 
interrupted the work of the Porto Rico section, whioh, however, was 
resumed in May and hae eince continued. Arrangemente have been 
completed by which monthly section reporte, after the standard, for 
both Porto Rico and Cuba, will be ieeued hereafter, work on the first 
report, that for May, 1899, for Porto Rico being well in hand. Not- 
withetanding the serious difficultiee which were encountered in the 
prosecution of the Climate and Crop work in theee islande, due in a 
great meaeure to the fact that the Spanieh language ie exolueively 
epoken, much has been eucceeefully accompliehed, as evidenced by 
the fact that  both eectione ieeued weekly bulletine with regularity 
after the middle of May. 

From the many courteoue and complimentary communicatione 
that have been received and notice8 publiehed in the newspapere, 
both on the ielande and in the United Statee, i t  ie evident that the 
efforts to eetablish this aervice have been eucceseful and have met 
a popular need. Ae the residents of the ielande become more con- 
versant with the aime and scope of the eervice, they will appreciate 
more fully what a great benefit it ie, both climatologically and 
financially. 

CONVENTION OX' WEATHER BUREAU OFFICIALB. 

A convention of Weather Bureau officials was held a t  Omaha, Nebr., 
October 1.8-14,1898. I n  former conventions the attendance war con- 
fined mainly to employeee engaged on climate and orop work, and, 
naturally, the deliberatione of the convention were limited to th8t 
particular feature of the eervice. I n  the Omaha convention the die- 
cueeione covered a wide range of eubjecte, all of whioh had an impor- 
tant bearing upon the practical work of the Bureau. The exchange of 
viewe and the discueeion of methods indulged in were mutually 
helpful and etimulating. The oonvention was attended by eighty- 
three delegaten, including thoee from the corpn of voluntary obesrvere 
and from the Department proper. 



The benefioial reeults following the oonventione of State Weather 
Bervioe direotore held in former yeare were eo pronounoed ae to leave 
no room for doubt that euoh gatheringe ehould not only be held a t  
etated times, but that the privilege of attending them ehould not be 
reetrioted to offioiale engaged in any speoial line, ae had been the oase 
formerly. It wae, therefore, deoided that the eoope of the oonvention 
ehould be eo extended as to oover a wider range of eubjeots, and that 
the regular station ofloiale, ae well ae thoee in oharge of olimate 
and orop oenters, ehould have the privilege of taking part in the pro- 
oeedinge. The reeulte attained were gratifying in the extreme. A 
oomplete report of a l l  the papere and diecueeions was printed and 
exteneively circulated. 

The oharaoter of the Weather Bureau lrervioe in ruoh as to require 
the maintenanoe of the etrioteet dieoipline. Observere, in addition 
to their regular observatione taken twioe daily a t  a11 etatione a t  ex- 
actly the eame time, muet be alert to take and forward epeoial obeer- 
vations when their instruments ehnw the leaet premonitio6 of etorm 
formation. Thie is eepeoially important in the new West Indian 
service. The offioiale a t  the Central O5oe muet be ready to rweive 
and ohart reports a t  almoet any hour of the day or night, and to 
tranemit to threataned dietriote warninge of marine etorme, oold 
wavee, or floode. At eaoh port or other point from whioh danger 
warninge are dietributed or danger eignale displayed our repreeenta- 
tive must be held to a etriot aooountability for the prompt reoeipt 
and distribution of the information whioh many timee ie of the 
utmost importanoe in the saving of life and property. All who are 
familiar with the methode of adminiatration in the Weather Bureau 
reoognize the faot that eaoh employee in the eervioe, from the hum- 
bleet to the moat important offioial, ie held to a etriot aooountability 
for the proper performanoe of duty. 

No employee removed for oauee ham been reinetated, and uo man 
har been removed exoept for juet oauee and after a full investigation. 
It may be well to quote from my remark8 before the Convention of 
Weather Bureau Offioiale, whioh met in Omaha in Ootober lert, ar  
followe : 

I wfsh to speak espeoially of one matter whioh I believe Ir important in main- 
taining a khd, yet thoroughly efRcient dbclpline at your statlonr. I epeak of 
this after an extensive experience in aharge of wveral of the large stations of 
the Bureau. Allow no employee to impeaoh the o!Iloiol or peruonal integrity of 
a companion, u n l w  the accused man is given full opportunity to answer his 
accuser. Do thin and you will find t h ~ t  the harmony and efiloiency of pour 
station will be greatly improved. I desire to plrue all oflioials, both at the Csn- 
tral Ofaoe and throughout the extensive ramifioations of the wrvioe, la. ruoh 
position that they may feel that they can go on with their work without fear 
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that their standing may be surreptitiously attacked. I feel that your discipline 
W a y  ia of a very high standard of excellence. 

I do not wish you to be harsh toward those over whom you exercise authority, 
but I desire that euch discipline be applied M will encourage the pride of the 
men and exalt the spirit of the offlcials and yet maintain completely the 
authority of the o5cial in charge. I t  is possible to have wch discipline, and I 
believe that we have it in the Weather Bureau. 

I would encourage all to be students. I know that moat of you are. I know 
that many (myself included) have found the best years of their lives for study 
while in the weather service. The CentralOfRce has outlined a couree of study 
an which we expect every new appointee to become proficient before he can be 
ansidered eligible for advancement. I t  is necessary, in writing your reports, 
that you express yourselves in good English; it is neceaeary that the local fore 
caet offlcials be well versed in physics and mathematics, and it is neceeaery 
that the section directors be thoroughly conversant with the proceseea under 
which plant life has ita inception and makes its growth. We carefully scrutinize 
the  qualifications of the man, his education, moral character, and the study he 
har made since entering the service, before we consider him for advancement. 

Several years ago the right of the Chief of Bureau to inquire into 
the moral character and the persons1 and eooial relatione of a man 

.before eelyting him for an important truet was disputed. I t  WM 

olaimed that he had the right only to consider the9mientifio charac- 
ter of hie work, and hie etanding ae an oBcial. However, the right 
to make euoh inquiry war olaimed, and the Honorable Secretary 
of Agriculture suehined it. Eepcially in the matter of eelecting 
obwrvere for advancement to the grade of eeotion director or looal 
foreoaet ~ 5 o i a l  i t  hae been ineieted that the official nominated to the 
Secretary of Agriculture for promotion to euch important truet rhall 
not only have the neceseary educational qualifioatione and the ex- 
eoutive ability, but that his morals, hie private character, and hie 
nooial affiliations ahall be much ae to refleot oredit upon the Qovern- 
ment oervice. A rigid adherenoe to the foregoing regulation8 during 
the laet few years has reeulted in giving to the Bureau s perronnel 
of ouch high character ae to command the oonfidenoe and reepeot of 
the many communities through whioh its numerous ramificatione 
extend. 

LOB0 OF LIFE AND PROPERTY BY LIOHTNINQ. 

The oolleotion of etatistice of loee of life and property by lightning, 
referred to in a previous report, hsr been continued. The number of 
deathe by lightning etroke in the calendar year 1888 waa 867, and the 
number of injuries 494. The p l m  where the proportion of deathr 
to total population WM the greatert were the upper M i ~ o u r i  Valley 
and portions of the Rooky Mountain region. The proportion of 
deaths by lightning in the United Stater to the total population ir 
about five in a milli,on, whioh, it may be remarked, im higher than 
ths average of moet oountrier. 

Nine hundred and eixty-rix barnr, rhedr, eto., 786 dwellingr, rtorm 
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and offioe buildings, 96 churohea and ochools, and 70 other buildings 
were etruolc and damaged by lightning, the approximate low being 
about a million and a half dollars. Of the buildingr struok 40 were 
provided with lightning rode, 866 were not and in 968 o m s  it oould 
not be asoerfained whether the building prur provided with rods or not. 

Nine hundred and sixty-four head of oattle, 806 homes, 80 mulea, 
426 eheep, and 116 hogs were killed by lightning during the oalendar 
year above referred to. The total value of the r b k  reported killed 
was $48,267. 

Lightning has oauoed great lorn of life and property thus far dur- 
ing the oalendar year 1899, 

METEOROLOClIOAL OHART O F  THE QREAT LAKEB. 

Ten numbere of the meteorologioal ohart of the Great Lakes were 
irrued einoe the date of last report. The May and June, 1899, iuruer 
oontained new and valuable material relating to the meteorology and 
hydrography of the Lake region. I t  is the prerent intention to pub- 
lish suoh additional portion8 of the aooumulated meteorologioal data 
for the Lake region ae miy be useful in the study of problems affeot- 
ing the free and uninterrupted navigation of the Great Lakes and 
oonneoting waterways. 

Two important pointe have been eetabliahed by the investigation 
of fog during the reaeon of 1898. First, that reporta of fog from 
shore stations oan'not always be depended upon to shod whether or 
not fog exists in midlake; fog war reported quite frequently in the 
fairway of vereele on the lakes, while very little was observed at laud 
stations; eeoond, that the wind direotion appears to have but little 
influenoe on the formation of fog, eepecircllp on the upper Lakes. The 
formation of fog appears to be due primarily to ohangea of air and 
water temperatures, eepeoially thoee that tend to produoe a strong 
oontrast between the temperature of the sir and the underlying 
water. In  oonfirmation'of this belief i t  may be rtated that fog ap- 
pears moat frequently on Lake Superior some distanoe from shore, 
where the water temperaturea are low and the differenoe between air 
and watqr temperatures ir the greateat. This is eopeoially true of 
the region e ~ t w a r d  of Kewwnaw Point, where water temperaturer 
as low as 89.S0 have been observed during July and Augurt. 

AERIAL OBBIQRVATIO1P8. 

At the oloae of the last fieoal gear 17 kite rtationr were in operation 
and 848 aaoensiona had been made, in eaoh of whioh the elevation 
attained eroded 1,000 feet. The work w u  aontjnusd un ti1 about 
the middle of November, 1898, at  whioh time 1,817 a~enr ions  of 
1,000 feet aud over had been made. 
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The etudy of the recorde of temperature, preeeure, and humidity 
thue secured was entrueted .to Mr. H. C. Frankenfield, forecaet offl- 
cial, whoee flret report has been eubmitted. For the firet time in the 
hietory of meteorology we have facte instead of hypotheeee, ae to the 
average gradient of temperature up to 6,000 or 8,000 feet, free from 
all injurious influencee, and for eo many daye and over euch a large 
region of country that i t  hae a broad eignificance; evidently i t  ie 
the only proper gradient to be used in reducing atmoepheric pree- 
enree or temperaturee, up or down, from any obeerver'e level. Not- 
withetanding the imperfections attending the beginning8 of any euch 
entirely novel work, these 17 etatione, with their 1,217 aeceneione in 
the course of eix mouths, have probably added more to our knowl- 
edge of vertical gradiente of temperature, humidity, and wind, in the 
daytime of eummer, in the lower portion of the atmosphere, than the 
sum total of all that wae previouely known upon the eubject. 

INTERNATIONAL CLOUD OBBERVATIONB. 

The report on the oloud obeervatione, which were undertaken by 
the United Statee in cooperation with the Interuational Cloud Com- 
mittee, has been completed, and will be published ae Part VI, An- 
nual Repqrt, Chief of Weather Bureau, 1898-1899 (quarto volume). 
This work was begun in May, 1896, with obeervatione a t  Waehington, 
D. C., and a t  14 secondary cooperating etations quite uniformly die- 
tributed to the eaetward of the Rocky Mountaine; th? obeervatione 
were completed in June, 1897, and the computation and diecueeioii 
of the observation8 in June, 1899. 

The report was written by Prof. F. H. Bigelow ; i t  may be briefly 
summarized under four heads: (1) The execution of the soheme pro- 
posed by the InternationaI Committee for the obeervatione and pub- 
lioation of the resulte in extenso; (2)  the application of the theodolite 
and nephoscope obeervatione to the diecuseio~of the cyolonio and anti- 
cyclonic local circulatione over the United Statee; (8) the oonrtruc- 
tion of a standard syetem of conetante, barometric, thermodynamic, 
and hydrodynamic formula and tables, for the reduction of the cloud 
obeervationn ; (4) the computation of the preeeure, temperature, and 
vapor preeeure and the auxiliary oonetante in thle four etagae of oloud 
formation, viz, the unsaturated, the eaturated, the freezing, and the 
frozen etages, the conetruction of the gradient tablee, the formation of 
auxiliary preeeure maps for daily forecaet work a t  eelected high levele, 
also the computation of the amount of heat required to convert an 
ideal adiabatic rtmoephere into the one actually existing, whioh ir  
the product of the enn'e absorbed heat. 

The primary object in making coucerted obwrvstions of oloud 
heights and motione was to determine the direction and velocity of 



the horizontal motions of the air over the northern hemisphere, or so 
muoh thereof as oould be profitably oooupied by existing meteorologi- 
cal servioee. The 'analysis of the oloud motions ham led to a better 
understanding of the oiroulation of the air in areas of high and low 
preeeure and materially increased our knowledge of the general oirou- 
lation. It hae also given ue a method of oonetruoting weather oharta 
a t  varioue levele above the earth'e surface whereby we may institute 
a eyetematio examination of the preesure and wind syrtemr of the 
varioue seotione of the atmosphere throughout the etorm region. 

I 

PLATEAU BAROMETRY. 

The reduotion of the aotual barometrio prereuree taken a t  stations 
looated on the Rooky Nounbin Plateau to sea level has always 
been a problem of ooneiderable diffioulty. The exaot question is 
to dimover the relation between the observed surfaae temperature 
and the mean temperature of the air oolumn whioh ehould be substi- 
tuted for the Plateau. Profeeeor Bigelow has made a aerier of studies 
on this rubjeot, and will make a report upon it during the next year. 

CLIMATE AND CROP WORK. 

At the date of laet report 422 Climate and Crop eeotions were in 
operation. At the present writing there are 44, Cuba and Porto 
Rioo having been added during the year. Improved applianoes for 
printing the monthly rep0r.b of motion direatore have now been sup- 
plied in all oaees, and for the Brat time in the hirtory of the weather 
servioe the monthly and annual meteorologioal eummaries for all 
centere are printed oq a uniform plan, and in neat, attraotive style. 

Three hundred and twenty-two voluntary meteorologioal etstionr 
were established during the year, nearly all of whioh were equipped 
with atandard inrtmmente, inoluding a thermometer shelter. The 
polioy of the Bureau bas been to improve the inetrumentsl equip- 
ment of existing etatione' rather than to direot itr energies toward 
mur ing  a large number of new stations. 

The publioation of the National Climate and Crop Bulletin, Snow 
and Ioe Bulletin, the monthly and weekly Climate and Crop Bulle- 
tine of the varioue sectionr, and the daily bulletin8 i ~ u e d  from 21 
oentere around whioh the oorn, wheat, ootton, sugar, and rim stationr 
are grouped, has oontinued throughout the year without material 
ohange. 

MONTHLY WEATHER REVIEW. 

The Monthly Weather ~evie ;  liu been edited, u heretofore, by 
Prof. Cleveland Abbe, and published regularly about six weeks after 
the end of eboh month. The average eize of eaoh number i r  about 



fifty pngem of text a n h ~ ) l e s ,  woompanied by from nine to oeventwn 
oharta and illustrations. The principal objeote kept in mind in pub- 
liehing the review are : 

1. A full presentation of the climatologioal oharaoteristios of the 
ourrent month, for the use of every alaw of citizene, espeoially those 
inbreeted in agrioulture, gardening, hygiene, engineering, navigation, 
railroad transportation, and the study and teeohing of meteorology. 

2. The preteentation of reoent progress in the etudy of the atmos- 
phere and of the ultimate phyrioal oausee of the phenomena with 
whioh we have to deal in foreoaeting the weather. 

8. The praotioal art of forecasting daily weather and monthly or 
seaeonal olimatie aviragee. .. 

4. The enoouragement of the atudy of meteorology by every ob- 
server of the Weather Bureau, and by all student8 in sohools, ool- 
legee and univereitiee. 

The reoognition of meteorology ae a subject worthy of laborious, 
profound etudy, not merely from the climatologioal point of view, 
but eepeoially aa a moet di5cult problem in dynamics, is a matter of 
the highest importanoe to the future development of the work of the 
Weather Bureau, No matbr how perfeot our system of rtntione and 
reporta may be, yet the ofBoials of the Weather Bureau will fail to 
derive the fall advantsge of thie unlesa they keep up with every step 
in the propese of oorrelated branohee of science. I t  is very muoh 
to be desired that some system be devised by whioh epeoial oppor- 
tunities shall be afforded to our best menjor advanced etudy in me- 
tsorology and phyeic~. In the abeenoe of any euoh provision, the 
Monthly Weather Review will aeek to respond to their needs. 

There is a steady inoream in fhe number and exoelienoe of the me- 
tesrologioal papers offered for publioation in the Monthly Weather 
Review and, if the resouroes of our printing offlce would allow it, an 
average of from four to eight pseee might be added to emh number 
of the Review devoted to striotly teohuioal artiolee preeenting sum- 
marier, or translations, of -the beet reoent publioatione bearing on 
the laws of meteorologiosl phenomena, Such m addition would be 
highly appreuiated by our own employees and by the profeesore of 
phyrioe, meohanics, and mathematics in our univereitiee and their 
rtndenfr, many of whom are looking to the profeewre of meteorology 
in the Weather Bureau to take the lead in thie etudy. 

CALIIPORNIA RAINFALL AND ALABKAN TEMPERATUREB. 

During the prevalenoe of severe and greatly prolonged drought in 
Cnlifornia, an attempt war made by Prof. W. H. Hammon, then in 
charge of the San Francilloo Westher Bureau oaoe, to oorrelak the 
obaemed tempersturer on Ungs Illmd, Alsrkn, and the phenomens 



of rainfall in California three months lyter. Pmfeuor Hammon'r 
paper, while oontaining a number of interWing ruggc~tions, war not 
oonolueive on any point, nor did it olaim to be; the mbjeat, how- 
ever, was one of very great interest, aud posribly of praotioal im- 
portanoe to the people of the Peoido alope, and so ruah waa referred 
to a Board at the Central OPBoe, of whioh Prof. Cleveland Abbe is 
Chairman. Profeeeor Abbe in his preliminary report stater : 

We have undertrken to collate all that is known with referenae to monthly 
mean temperatures at stations in Alaska and i$a neighborhood. T h b  externire 
work ir not yet complete, but is sufficiently advanced to enable me to nay thr t  
the phenomena over California are not neoewurrily preceded by anything that 
happens in Alaska. I n  order to prediut what b to happen in California a 
month, or even a week iri advance, we must take a wide survey of the whole 
atmosphere. In  order to get a truer comprehension of this important aubjeot, 
we have, therefore, rearranged the maps of normal mean pressure and temper- 
ature for the Northern and Southern Hemispheres, and have included a ntudy 
of thew in our report upon long-range foreuating. 

DIBTRIBUTION OF DAILY FORWASTE, UOLD WAVLD, FRO(IT, BTOR116, =IN, 
AND EMERQENOY WARNINQE. 

Little oan be eaid regarding this portion of the work that would 
not be a repetition of statements made in prttviour reporta. The plan 
of distributiou followed during the year was the same ar in the pmt, 
m d  no innovation worthy of note has been introduoed, There m m r  
to be little opportunity for improvement, exoept by extending and 
perfeoting the prerent system. 

WEATHER BUREAU BUILDING AT BAULT BTE. MARIE, MIOH. 

The eum of $8,000 was appropriated by the Fiftydfth Congreu for 
the purpore of ereoting a small briok and stone building on the pub- 
lio remrvation a t  Sault ~ t e .  Marie, Mioh., for the ure of the Weather 
Butera. The building was finiahed on June 26, 1899, aud mupied 
by the Bureau on July 1,1899. I t  is admirably eituated for the pur- 
p w  for whioh oonstruoted and espeoially oonveuient for veeael 
mutere who may wish to learn of the weather oonditions exirting a t  
any of the Weather Bureau stationrr on the Great Laker. 


