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INTRODUCTION. 
The MONTHLY WEATHER REVIEW for December, 1903, is based Costa Rica; Commandant Francisco S. Chaves, Director of the 

on data from about 3300 stations, classified as follows: Meteorological Service of the 9zores, Ponta Delgada, St. 
Weather Bureau stations, regular, telegraph anil mail, 166; Michaels, Azores; W. N. Sham, Esq., Secretary, Meteorologi- 

West Indian Service, cable and mail, 15; River and Flood Ser- cal Oilice, London; Rev. JosQ AlguB, S. J., Director, Pliilip- 
vice, 52, river ancl rainfall, 177, rainfall only, 62; voluntary pine Weather Service; ancl H. H. Cousins, Chemist, in charge 
observers, domestic and foreign, 2565; total Weather Bureau of the Jamaica Weather Ofice; Seiior Enrique A. Del Monte, 
Service, 2962; Canadian Meteorological Service, by telegraph IXrector of the Meteorological Service of the Republic of Cuba. 
and mail, 20, by mail only, 13; Meteorological Service of the Attention is called to the fact that  the clocks and self-regis- 
Azores, by cable, 2; Meteorological Ofice, London, by calde, ters a t  regular Weather Bureau stations are all set to seventy- 
8; Mexican Telegraph Company, by cable, 3; Army Post Hos- fifth meridian or  eastern standard time, wliich is exactly five 
pita1 reports, 18; United States Life-Saving Service, 9; South- hours beliiiicl Greenwich t h e ;  as far as practicable, only this 
ern Pacific Company, 96; Hawaiian Meteorological Service, 75; staiidarcl of t h e  is nsecl in the tes t  of the REVIEW, since all 
Jamaica Weather Service, 130; Costa Ricaii Meteorological Weather Bureau observations are required to be taken and 
Service, 25; The New Panama Canal Company, 5 ;  Central recorded by it. The staiiilards used by the public in the 
Meteorological Observatory of Mexico, 20 station summaries, United States and Caiiacla and by  the voluntary observers are 
also printed daily bulletins and charts, based on simultaneous believed to conform generally to  the modern international 
observations a t  about 40 stations; Mexican Federal Telegraph system of staudarcl mericliaiis, one hour apart, beginning with 
Service, printed daily charts, based on about 30 stations. Greenwich. The Hawaiian standard meridian is 157' 30', or 

Special acknowledgment is made of tlie liearty cooperation loh  30"' west of Greenwich. The Costa Rican standard of time 
of Prof. R. F. Stupart, Director of the Meteorological Service is that of San Jos6, Oh 36" 13"  slower than serenty-fifth meridian 
of the Dominion of Canada; Mr. Curtis J. Lyons, Territorial time, corresponding to 5' 36" west of Greenwich. Records of 
Meteorologist, and Mr. R. C. Lydecker, Acting Territorial miscellaneous phenomena that  are reported occasionally in 
Meteorologist, Honolulu, H. I. ; Sefior RIanuel E. Pastrana, otlier stanclarcls of time by voluntary observers or newspaper 
Director of the Central Meteorological and Utguetia Observa- correspoiiclents are sometimes corrected to n p e e  with the 
tory of Mexico; Camilo A. Gonzales, Director-General of eastern staiidarcl; otherwise, tlie local standard is mentioned. 
Mexican Telegraphs; Capt. S. I. I i i ~ b a l l ,  Superinteiicleiit of Barometric pressures, whether '' dat ion pressures " or 6 '  sea- 
the United States Life-Saving Senice;  Lient. C'ommaiider W. level pressures," itre now retlnced to standard gravity, so that 
H. H. Southerland, Hydrographer, United States Nary;  H. they express pressure in a standard system of absolute meas- 
Pittier, Director of the Physico-Geographic Institute, San J o s ~ ,  ures. 

FOREUASTS AND WARNINGS. 
By Prof. E. B. GARRIOTT, in cbnrge of Forecast Division. 

During the first and second clecacles of the iiioiitli lwei ailing The first cold wave of December appeared over the British 
low barometric pressure over tlie British I s h  was attemleil Northwest Territory on the 11th; esteiicleil over the central 
by a succession of severe @es over the eastern Atlantic. valleys u n  the lBth, carrying tlie line of zero temperature to 
During a greater part of the third decade there was a reversal southern Illiiiois aiid southern 1iidian:L; covered the Ohio 
of the usual barometric pressures over western Europe, the T'allej :mcl the Lake region on the 13th, with freezing tem- 
barometer being high over northwestern aut1 low over south- perature in the interior of tlie west (fulf States, and esteiidecl 
western European countries. This a lmoriu~l  ilistributim of over the interior of New Englaiid during the 14th. A cold 
pressure produced unusually low temperatures over central ave that appeared over RIaiiitolm ou the 24th estencled 
and southwestern Europe. During the periotl of low prehsure southward ani1 southeastward carrying the line of zero tem- 
over the British Isles the barometer continued relatively high perature nearly t u  the Ohio RiTer 1)y the morning of the 26th, 
in the vicinity of the Azores. and several depressions that aiid reached the middle ani1 east Gulf and Atlantic coasts on 
crossed the eastern part of the United States with a inoderate the morning of the 2Stli, with freezing temperatnre as far 
show of energy increased in iiiteiisity as they advanceil o ~ e r  south as Tanipa, Fliz. During tlie 29th and 80th a cold wave 
the Atlantic in high latitudes. aclvancecl froiu the eastern part  of the British Northwest Ter- 

In the United States the storim of the first two decades of ritory over tlie Ohio Valley ancl the Lake region. 
December lacked seasonal intensity, a fact that  may, perhaps, Frequent frosts were reported on the iniclclle anil east Gulf 
be attributed to the peculiar baruiiietric conditions, referred coasts, in central ani1 northern Florida, an(1 parts of California. 
to, that  existed to the eastward. During the tliircl decade, Killing frost occurred at  Mobile, Ala., on the 3c1, a t  New Or- 
however, two storms of marked severity advanced froin the leans, La., a d  Peasacola, Fla., on tlie 27th, and a t  Red Bluff, 
westward across the New England coast. The principal Cal., on the 7th. Heavy frost occurred as far bouth as Tampa, 
storms of the month on the Great Lakes occurred on the Fla., on the 4th. 7th. 22~1, 28tli, and 30th, a t  San Francisco, 
12th and 19-20th. The storms of the Gulf of RIesico and Chl . ,  on the 9th. a t  Los Angeles, Cal., on the 22~1, ancl a t  
Pacific coast were not attended by gales of niarkecl severity. Fresno. C'al., oii the Sth, lOth, 15tli, lSth, 26th, 2Sth, ancl 30th. 

Timely warnings were issued to all interests aEectecl by cold 
the high winds of the month. wares anil frosts. 

Ample and timely warning was given United States ports of 
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The Sugar Planters' Journal, New Orleans, La., January 2, 
1904, remarks eclitorially, in part, as follows, regarding the 
frost warnings issued to sugar planters in Louisiana: 

Duriog the late sugar campaign wo were again given an example of 
the inestimable value the local Weather Bureau is to the sugar planters 
of this State. which class of agriculturalists are more benefited than any 
other through the warnings issued by the Bureau in question. 
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BOSTON FORECAST DISTRICT. 
The storm of the 20th-2lst was severe, and the gales and 

heavy seas that attended it caused shipping to Reek harbors 
of safety. The storm of the 26-27th was also severe, especially 
along the southern coast, where shipping was imperiled and 
several lives were lost. Timely warnings of the gales resulted 
in much benefit to shipping and other interests.-J. W. Sei i l h ,  
Dislrict Forwastw. 
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ORLEANS FORECAST DISTRICT. 

No severe gales occurred. 71Tarnings were issued 011 t,lie 
12th for a general cold wave over the greater part of the clis- 
trict, and the warnings were fully justified. Ample warning 
was also given of other frosts and freezing temperatures that 
occurred in the sugar and trucking districts during tlie 
mont,h.--I. ilI. Cline, District Forwnstw. 
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UHICJAGO FORECAST DISTRICT. 
As a rule warnings were issued far in advance of the cold 

waves of the 11th to 13th, 21st-2211, 25-2Gth, ani1 29-3Oth, 
ani1 aclvices were issued in advance of the snowstorms of the 
12th, 25th, and 28th. Timely ancl ample warning was given 
shipping interests of the high winds and gales of the month. 
The nionth was unusually free from lake disasters, and it is 
probahle that the storm warnings were, in many cases, a great 
benefit.-H. J. C o r ,  Pr?frsrnr o ~ r I  District Forecastrr. 

~ _ _  
DENVER FORECAST DISTRICT. 

No severe storms or cold waves occurred, ancl the month 
was generally mild ancl dry.-F. H. Brniide)ihwg, Dislrict 
Forecns fer. 
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SAN FRANCISCO FORECAST DISTRICT. 
On the 7th a disturbance over lower California result,ecl in 

nearly one-third of an  inch of rain a t  San Diego. With this 
exception the month was one of prolonged fair weather.-A. 
G. ,Vcddie, Prc?fessor arid Distrivt Forerasler. 
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21 ,p .w . .  2s PORTLAND, OREG.. FORECAST DISTRICT. 

The month was unusually quiet on the north Pacific coast, 
the only storms of consequence occurring on the Ist, l-ith, 
15th, and 19th. In each instance storm warnings were dis- 
played well in advance of the storms. No severe cold weather 
occurred. -A. B. I i70011aher, A ctiu y District Forecad w. ................. 
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RIVERS AND FLOODS. 
At the end of December the Mississippi River was frozen 

from the headwaters to a short distance below the mouth of 
the Des Moines River. I t  remained open, however, cluring 
the first half of the month, except in the TTicinity of Leclaire, 
Iowa, where it was closed during the entire month. From 
Hannibal to Cairo there was much heavy floating ice, and 
navigation between St. Louis and Cairo was suspended on the 
9th. 

The Missouri River was closed as far south as Sioux City, 
Iowa, and by the 7th of the month it had closed practically 
to Omaha. It did not close below, although floating ice was 
observed almost daily. 

There were large quantities of ice in the Ohio River and its 
tributaries. necessitating the sumension of navigation a t  various 

No ice was reported below Cairo. 
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points, particularly above Cincinnati. Many gorges mere re- 
ported between Wheeling and Cincinnati, but  they passed away 
without unusual incident. 

The rivers of New England, except the Housatonic and the 
extreme southern Connecticut, mere generally closed, except 
where kept open by artificial means. The Hudson River from 
Albany northward and the Mohawk River were frozen solid, 
ancl a t  the end of the month there were 10 inches of ice a t  
Albany and the ice harvest was in progress. 

The upper Snsquehanna a t  Wilkesbarre closed on the 16th 
for the first time (illring the present season. and a t  Harrisburg 
on the 17th. The ice moved out five days later, but on the 
28th the river a t  Wilkesbarre mas again frozen over. A t  Lock- 
haven, Pa., the west branch of the Suhquehanna was frozen 
during the entire month, and a t  TVillianihport froin the 15th 
to the 2lst. The Juniata River was also icebound during the 
greater portion of the month. 

There was considerable ice in the Potomac River and its 
tributaries, and by the end of the month t8he Shenandoah and 
upper Potomac were practically closed. A little ice was ob- 
served on the lSth and 19th in the upper Roanoke River, and 
this was about the southern limit of ice for the month. 

I11 all the rivers the stages of water were nhout nornial for 
the season and afiorded no features of special interest. 

The highest and lowest water, mean stage, and monthly 
range a t  19d river stations are given in Table VII .  Hydro- 
graphs for typical points on seven principal rivers are hhown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans. on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland ; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock on the Arkansas; and Shreveport, 
on the Red-H. C. FrniiXv~ifeld, 1)islric.t Forwaster. 

AREAS OF HIGH AND LOW PRESSURE. 
Movements of centma of arem of high and low preaaure. 
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For graphic presentation of the movements of these highs 
and lows see Charts I and 11.-George E. H i d ,  Chief Clerk, 
Forecast D i w i o  . 


