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when a pressure of 38.88 was reported from Edmonton. In 
twenty-four hours the lowest pressure was in Manitoba. This 
storm cannot be traced farther, but it may have inffenced 
or coalesced with No. Xa. . 

Xa.-First noted in southern Texas on the 23d, p. ni. I ts  
motion was very rapid north-northeast, and it was last noted 
to the north of Lake Superior on the 25th, p. ni. A widely 
extended cold wave followed in the wake 01 this storni and 
continued behind low area No. YII. The heaviest rainfall 
was 1.58 inch in twelve hours a t  Kansas City, which is in 
marked contrast to the precipitation accompanying low No. 
VIII,  though the two storms had almost exactly the same - 
trajectory. 

XI.-First noted to the north of Montana on the 35th. a. ni. 
This storm either filled up in South Dakota on the 26t11, p. 
m., or was absorbed by No. SIII. Only traces or very light 
rains accompanied it. 

XI1.-A trough-like depression extending from the Gulf 
of Mexico to Lake Huron was left by area No. Sa.  On 25th p. 
m:,, the map shows a slight concentration of this trough in 
Mississippi. Over 8.50 inches of rain in tu78nty-four hours 
fell a t  Meridian. This storm moved rather rapidly in a 
northeast direction and was last noted at  the mouth of the 
St. Lawrence on the 27th, p, m. Abundant rainfall charac- 
terized the onward progress of this depression. The highest 
wind of the month, 72 miles, was reported from New York, 
N. Y.; on the 27th, a. m. The same velocity was again re- 
ported on the 31st, a. m. A continuation of the cold wave 
accompanying No. Xn caused a fall of 36O in twenty-four 
hours at Parkersburg. This was the most widely extended 
and severest cold wave of the month in the eastern portion of 
the United States. 

YII1.-This low was first noted to the nortb of Montana 
on the 26th, p. 111. Its course was a little south of east, and 
it was last noted to the north or' Lake Superior on the 30tl1, 
p. m. It was followed by a severe cold wave in the Missouri 
Valley and middle Slope, a fall of 34O in twenty-four hours 
and to 4O being reported a t  Cheyenne on the 38tl1, p. m., and 
one of 34O and to -2O a t  Moorhead on the 59th, a. 111. A 
wind of 38 miles was felt a t  Marquette on the 38th, a. m., and 
a t  Duluth on the 39th, a. m. Almost no precipitation at- 
tended this low, though the pressure reached 29.00 near its 
center on the 37th, a. ni. 

S1V.-First noted in Colorado on the 38th, a. m., within a 
trough extending to and including No. SI11 in Minnesota. I ts  
course was southeast, reaching the Gulf of Mexico the next 
morning. Thence it moved northeast, reaching the mouth of 
the St. Lawrence on the 31st, p. ni. The lowest pressure of 
the month, 38.&d, was reported froni Quebec on the 31st, a.m. 
Rather heavy rains attended this storni. 

LOCAL STORA6S. 
By A. J. EENRT. Chlef of Dlvision of Records and Meteorological Data. 

No local storms, properly so called, were reported during 
December; the nunierous cams of high winds are given under 
that heading. 

TBMPElRATURS OF TEE AIR. 
[In degrees Fahrenheit.] 

The mean temperature is given for each station in Table 
11, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The lnoiitkly nwan temperature published in Table I, for 
the regular stations of the Weather Bureau, is the simple 
mean of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table 11. 

The regular diurnal period in temperature is shown by the 

~~ ~~ 

hourly means given in Table I V  for 39 stations selected out 
of F(2 that maintain continuous thermograph records. 

The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart 11; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers ; siich isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 

The hi:&& i~i.taii. temperntiires were : Key West, 67.8; Jupi- 
ter, 64.4 ; Tampa, 59.9 ; Port Eads, 58.4 ; Corpus Chrieti, 56:9. 
The l o w e t  mcan temperatures were : In  Canada : Edmonton, 
14.9 ; Battleforcl, 6.5 ; White River, 11.2 ; Winnipeg, 8.2 ; Min- 
nedosa, 8.1 ; Qu'Appelle, 8.S. In  the United States : St. 153- 
cent, 10.3 ; Moorhead, 14.4 ; Williston, 16.0. 

As cnatpnrfd rvith. the  normcr.2 for December, the mean tempera- 
tures for the current month were deficient throughout the 
Rocky Mountain Plateau Region, the Pacific Coast, and the 
South Atlantjc and Gulf States, bi ih  were in exces~ throughout 
Callada, the Lake Region, the Middle Statee, and New Eng- 
land. The greatest excesses were : Pierre, 6.0; Minnedosa, 
5.6; Medicine Hat, 5.4; Chathani, 6.3; Williston, 5.0. The 
greatest deficits were: Salt Lake City, 8.1; Santa Fe, 6.8; 
Winnenincca: 5.0 : Pensacoh, 4.3 ; Phcenix, 4.3 ; Lander, 4.0. 

Conaidcred by districts the mean teniperatures for the cur- 
rent month Rhow departures from the normal as given in 
Table I. The greatest positive depart.ure was : North Dakota, 
3.5. The greatest negative departures were : Middle Plateau, 
4.7 ; Southern Plateau, 4.3. 

The yf'nrs of h:ight.et and lowest ~iwnii teitq~ernltclas for Decem- 
ber are shown in Tahle 1 of the REVIEW for December, 1894. 
The mean temperature for the current nionth was not the 
highest on record at  any regular station of the Weather Bn- 
reau. It WBR the lowest on record at:  Tampa, 59.3; Ealt 
Lake City, 36.4; Fr.esno, 43.6; San Francisco, 48.6; Point 
Reyes Light, 45.0. 

The mnrittttm and ' i i a i i h u t i a  t e ? q m c ~ t q r r e ~  of the current 
moi1t.h are given in Table I. The highest maxima were: 
66, Los Angcles (frequently) ; S1, Jupiter (36th) ; 80, Jack- 
sonville (zd), Tampa ( ls t ) ,  Key West (26th), Yuma (12th), 
Pan Luis Obispo (11th). The lowest niaxinia were: 38, St. 
Vincent (15th) ; 40, Dubuqne (17th) ; 41, Idaho Falls (30th) ; 
48, Minneapolis (17th) ; 43, Moorhead (3Sth) ; 44, Williston 
(37th). The highest minima were : 52, Key West ( 14th) ; 39, 
Jupiter (14th)' Sau Francisco (30th), Point Reyes Light 
(frequently). The lowest minima were : -24, Havre (2d) ; 
-33, St. Vincent (36th) ; -118, Bismarck (Bd) ; -17, Moor- 
head, (3d). 

The yenrs of highcat naa&vum and lotvest ntinimurn tempera- 
t w a  are given in the last four columns of Table I of the 
current REVIEW. During the present month the maximum 
temperatures were the highest on record a t  : Northfield, 61 ; 
Nantucket, 59 ; Vineyard Haven, 63 ; Buffalo, 63 ; Fresno, 
71; Clarson City, 65; Roseburg, 66; Port Angeles, 64; 
Tntoosh Island, 60. The niininium temperatures were the 
lowest on record a t  : Columbia, 10 ; Fresno, 6 ; Eureka, 0. 

The grcntcst daily rairge of t e m p e m t w e  and the extreme 
nio)ifhly mnpcs are given for each of the regular Weather Bu- 
reau stations in Tahle 1, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values of the greatest daily ranges were : 
Carson City, 44; Lander and Pueblo, 43; Denver and El 
Paso, 42 ; Jacksonville, St. Vincent, Huron, Rapid City, and 
8nn Luis Olsispo, 41. Among the extreme monthly ranges 
the largest values were : Havre, 84 ; Northfield, 74 ; Colum- 
bia, Mo., 69 ; Rapid City, 67 ; Bismarck, Huron, Pueblo, 66. 
The smallest values were : San Francisco, 31 ; Point Reyes 
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East Gulf ................. 
West Qulf ................ 
OhioValleyand Tenn.... 
Lower Lakes ............. 
Upper Lakes ............. 
North Dakota ............ 
U per Mlsslsnlppi ..:. .... 
Northern Slope .......... 
Middle 810 e ............ 
Northern Plateau ........ 
NorthPaciflO............. 
MiddlePaoifio ............ 
SouthPaolfla ............. 

nap ssouri Valley .......... 
MlddlePla!eau .......... 

I 

~ 

Light, 24; Fort Canby, 25; Astoria and Portland, Oreg., 27: 
Key West, 28 ; Tatoosh Island, 29. 

The acclcnrrdated rnonfh.ly departitres from normal tempera- 
tures from January 1 to the end of the current month are 
given in the second column of the following table, and the 
average departures are given in the third column, for com- 
parison with the departures of current conditions of vegeta- 
tion from the normal conditions. 

- 8.60 85 - 6.5’0 87 
-11.00 73 - 5.80 88 - 7.00 79 - 1.10 84 - 7.80 78 - 2.90 91 - 0.40 97 - 1.80 88 - 2 . 0  80 - 4.50 R - 4.10 98 - S.60 81 - 6.40 68 

I Accumulated I departures. 
Accnmulated I departures. I- Total. 

Districts. 

I n  
New England ............. 4.6 
Upper Lake ............... 0.2 

Mlssouri Valley ........... 
Northern Plateau. ........ 
North Dakote ............. T- 3.7 

I- Total. 
Dlstrlcts. 

age. 

0 + 0.4 
0.0 

4- 0.3 

Middle Atlantic.. ........ 
South Atlantic ........... 
Florida Peninsula.. ...... 
East Gulf ................. 
West Qulf ................ 
Ohio Valley and Tenn.. .. 
Lower Lake. ............ 
Upper Mississippi ..... 
Northern Slope .......... 
Middle Slope ............. 
Abilene (southern Slope) 
Southern Plateau ........ 
Middle Plateau .......... 
North Paolflc ............. 
Middle Pzcitlc ............ 
South Pacific.. ........... 

0 

- 7.3 
-17.7 
-16.6 
-% 6 
--2o. 6 
-13. 1 - 6.9 - 1.9 
-11.9 - 6-1  -a. 1 
-12.4 
-17. 1 - 4.0 
- 9.5 
-10.0 

The limit of freezing weather is shown on Chart VI ’ 

isotherm of minimum 33, and the limit of frost by t 
therm of minimum 40. 

MOISTURE. 

- 
hver- 
age. 

0 

- 0.6 - 1.5 
- 1.4 - 1.7 - 1.7 - 1.1 - 0.6 

- 1.0 - 0.5 - 1.9 - 1.0 - 1.4 - 0.3 - 1.8 - 0.8 

- 0.1 

- 
F the 
iso- 

The quantity of moisture in the atmosphere a t  any time 
may be expressed by the weight contained in a cubic foot 
of air, or by the tension or pressure of the vapor, or hy 
the temperature of the dew-point. The niean dew-points for 
each station of the Weather Bureau, as deduced from obser- 
vations made at 8 a. m. and 8 p. m., daily, are given in 
Table I. 

The rate of evaporation from a special surface of water on 
muslin a t  any moment determines the temperatiire of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such an 
evaporometer, therefore, would sum up or integrate the effect 
of those influences that determine the temperature as given 
by the wet bulb ; from this quantity the average hirinidity 
of the air during any given interval of time may be deduced. 

Seitsible temperatures.-The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition’of the atmosphere depends not merely on the tem- 
perature of the air, but also on ita dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
The condition of the atmosphere as to moisture is so impor- 
tant that it has, +y exaggeration, been sometimes considered 
as a controlling feature and the temperature of the wet-bulb 
thermometer, when whirled in the shade, has been called the 
sensible temperature, although this is often but a partial 
index of the sensation of temperature. I n  order to present a 
monthly summary of the atmospheric conditions on which 
hygienic and physiological phenomena depend, the moisture 
must be fully considered, and therefore Table VI11 has been 
prepared, showing the maximum, minimum, and niean read- 
ings of the webbulb thermometer at 8 a. m. and 8 p. m., 
seventy-fifth meridian time. A complete expression .for the 
relation between atmospheric conditions and nervous sensa- 
tions is under consideration, but has not yet been obtained. 

PREXXPITATION. 
LIn inches and hundredths.1 

The distribution ofprecipitation for the current month, asde- 

~ 

termined by reports from about 2,500 stations, is exhibited 
Dn Chart 111. The numerical details are given in Tables I, 
[I, and 111. The total precipitation for the current month 
was heaviest, 20.00 to 25.00, on the immediate coaste of 
Oregon and Washington. A region of heavy precipitation, 
10.00 to 18.00, extends from central Oklahoma, northeast to 
central Missouri. This latter feature in the distribution of 
rain and snow is due to the fact t-hat the heaviest precipita- 
tion in this region occurred in belts extending northeast and 
~louthwest between a system of warm southeast winds and 
cold north winds on December 18th, 19th, and 20th. 

The diuivial tvwiatioa is shown by Table XII, which gives 
the total precipitation for each hour of seventy-fifth meridian 
time, as deduced from self-registering gauges kept a t  about 
43 regiilar stations of the Weather Bureau ; of these 37 are 
float ganges and 6 are weighing gauges. 

The norntal precipitatioti for each month is shown in the 
Atlas of Bulletin C, entitled “Rainfall and Snow of the 
United States, compiled to the end of 1891,.with annual, sea- 
sonal, monthly, and other charts.” 

The current departzcres from the normal precipitation are 
given in Table I, which shQws that there was an excess in 
northern Texas and thence northeastward over the Lake 
Region, also in western Oregon and Washington. There was 
a deficiency throughout the Atlantic and Gulf coasts, Cali- 
fornia and the Rocky Mountain Plateau. 

Neah Bay, 9.4 ; Tatoosh Island, 8.7 ; 
Springfield, Mo., 8.6 ; Astoria, 6.5 ; Columbia, Mo., 6.8 ; Spring- 
field, Ill., 5.6 ; Chicago, 4. 4 ; Jupiter, 4.3. The large deficits 
were : San Francisco, 3.8 ; Loa Angeles, 3.7 ; Point Reyes 
Light, 3. 6 ;  Shreveport, 3.1. 

The average departure for each district is also given in Table 
I. By dividing these by the respective nornials the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the normals exceed 100) : 

Ahove the normal : Florida Peninsula, 128 ; Ohio Valley 
and Tennessee, 111 ; lower Lake, 155; upper Lake, 144; up- 
per Mississippi, 149 ; Missouri, Valley, 281 ; Abilene, (south- 
ern Slope), 211 ; north Pacific, 146. 

Normal : Middle Slope, 100. 
Below the normal : New England, 86 ; Middle Atlantic, 91 ; 

South Atlantic, 66 ; east Gulf, 85 ; west Gulf, 83; North Dakota, 
60 ; northern Slope, 65 ; southern Plateau, 56 ; middle Plateau, 
57 ; northern Plateau, 86 ; middle Pacific, 55 ; southern Pacific 

The total nccunidatcd month13 departures from normal pre- 
cipitation, from January 1 to the end of the current month, 
are given in the second column of the following table; the 
third column gives the ratio of the current accumulated pre- 
cipitation to its normal value. 

Large excesses were : 

99 
LL. 

Florlde Penlnsula.. ...... 
Abllene (southern Slope). 
Southern Plateau ....... 

I 

The years of greatest an 

Parel 
101 
1% 
1M 

- _. 
New England ............ - 1.80 
Middle Atlantlc .......... - 9.10 
South Atlantlo ........... - 6.80 


