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ATMOSPHERIC I'REBBURE. 

The mean pressure for 1894, as shown by the mercurial 
barometer, reduced to sea level but not to standard gravity. 
is shown on Chart I. The correction for the variation of 
gravity with latitude can easily be made by using the' nu- 
merical values given for each degree of latitude on the right- 
hand side of the chart. The method of reduction to sea level 
adopted in the preparation of this chart is that which is used 
by the Weather Bureau in the preparation of the daily and 
monthly charts, and is known as Professor Hazen's method. 
As this differs from the method recommended by the Inter- 
national Meteorological Conference, the Editor has requested 
Professor Hazen to prepare a short explanation, which will be 
found on a subsequent page, and which gives the heights and 
reductions actually used a t  each station of the Weather Bu- 
reau during this year. By means of this table it becomes 
posslble to approximately re-reduce, according to the inter- 
national tables, if so desired. Approximate methods of re- 
duction adapted to daily telegraphic reports are not neces- 
sarily the most appropriate for the reduction of monthly and 
annual mean pressures. 

The isobars on Chart .I show that the mean annual pressure 
has been highest during 1894 over the south Atlantic and 
east Gulf States, the maximum being 30.13 in Georgia; the 
small area of lowest pressure, 29.90, appears, as usual, a t  the 
head of the Gulf of California, and, as has been previously 
explained, is probably a branch from the area of low pressure 
over the equatorial Pacific. A small region of high pressure 
extends eastward over Oregon into Utah. The general arctic 
area of 10.w pressure, 29.96, or less, extends along our northern 
boundary from British Columbia to Newfoundland. 
MOVEMENTS O F  CENTERS O F  AREAS O F  HIQH AND LOW PREBBUREB 

DURING) 1894. 
The location of an area of high or low pressure is, to a lim- 

ited extent, affected by the method adopted in the reduction 
of the barometer to sea level. The following summary, there- 
fore, holds good, especially in connection with. the method 
adopted by the Weather Bureau for the past six or eight 
Years. The average velocities of movements of the centers of 
the areas are given by paths and by days in the individual 
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174 187.7 564.0 
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tables of the successive MONTHLY WEATHER REVIEWS, and 
the monthly means are here collected together. 
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Low nrens. 

I n  general, the rapid movement of high and low areas during 
the winter months is well shown by this table. 

/ 
1 ,  TEMPERATURE. 

The mean annual temperature is shown by the isotherms 
on Chart I. These temperatures relate to the surface of the 
ground. The individual figures are given in Table I of data 
for Weather Bureau stations. The lowest annual averages 
within the United States were : Williston, 40.4; St. Vincent, 
37.7 ; Moorhead, 30.8 ; Duluth, 41.6 ; Burlington, 42.6 ; East- 
port, 41.6. 
Christi, 70.7; Key West, 76.7; Jupiter, 73.8. 

The mean annual temperature was above the normal in 
New England, the middle and south Atlantic States, and 
generally throughout the interior of the country; it was 
slightly below the normal in Florida and the Gulf States, the 
plateau and Pacific coast regions. 

The maximum temperatures are shown both by the upper' 
Bgures and the full lines on Chart 11; the minimum tempera- 
tures of the year are shown by the lower figures and the dotted 
lines on the same chart. The absolute range of temperature 
luring the year is easily obtained by comparing the full and 
lotted lines on this chart. I n  general, maximum tempera- 

The highest averages were: Yuma, 71.4; Corpus ' 

, 
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Yt. John& N. F .......................... 
S dncy C.B.1 ........................... 
dalifax; E. s ............................ 
Grand Manan N. B... ................... 
Yarmouth, N: Y ......................... 
Saint Andrews, N. B .................... 
Charlottetown, P. E.l .................. 
Chatham N.B .......................... 
Quebec Que ............................ Father Pbint, Que ...................... 
Montreal, Que .......................... 
Kingrrtoi Ont ........................... 
Toronto, bnt  ............................ 
Rockliffe Ont ........................... 
White River,Ont ........................ 
Port Btanley,Ont ....................... 
Yaugeen, Ont ............................ 
Parry Sound,Ont ........................ 
Port Arthur,Ont ........................ 
Winnipeg, Man.. ........................ 
Minnedosa, hlan ......................... 
Qu'Appelle Assin..  ..................... 
Medicine dat ,  Assin... ................. 
Ywift Current, Assin .................... 
Calgary, Alberta ........................ 
Prince Albert Sask.. .................... 
Edmonton, Alberta ..................... 
Battleford, Bask.. ....................... 

amllton, Bermuda .................... p e e s  Bridge, B. C .................... 

tures exceeding looo occurred from the Mississippi Valley 
westward to the Rocky Mountain slope up to an altitude of 
3,000 or 4,000 feet; the absolute maximum for the whole 
country was 113O a t  Yuma. 

Minimum temperatures of 35O or less occurred in the east- 
ern portion of North and South Dakota; the minimum line 
of freezing temperature, 32O, extended northward to the im- 
mediate coast of California and the southern point of Florida. 
The stations of large annual range of temperature were 
Northfield, 124 ; Sault Ste. Marie, 120; North Dakota, on the 
average: 136 ; St. Paul, 125 ; Des Moines, 131 ; Valentine, 141 ; 
Huron, 143 ; Pierre, 136 ; Miles City, 133 ; North Platte, 129 ; 
Idaho Falls, 124. 

The small annual ranges were : Hatteras, 69 ; Jupiter, 67 ; 
Key West, 47; San Diego, 58; Loa Angeles, 67; San Fran- 
cisco, 58; Eureka, 51; Tatoosh Island, 54. 

The accumulated departures of average monthly tempera- 
tures are given in Table 111, and show that there was a pro- 
gressive accumulation of temperature in excess of the normal 
in most of the meteorological districts. I n  other cases, such 
as Key West and the Gulf States, the plateau and Pacific dis- 
tricts, the accumulation of the early part of the year dimin- 
ished or even heoame a deficit before its close. . 

PRECIPITATION. 

The total annual fall of rain and melted snow for 1894 is 
shown on Chart 111. The greatest precipitation was 114 
inches a t  Tatoosh Island, and the least was 2.95 at  Yuma, 
4.24 a t  El Paso, and 4.35 a t  San Diego. 

An annual rainfall above '60 inches occurred on the imme- 
diate coast of Oregon and Washington and over a small por- 
tion of the Florida Peninsula. An annual rainfall of less 
than 20 inches prevailed from Manitoba west to Alberta and 
southward to Mexico. 

The accumulated departures of total monthly precipita- 
tions from the normal values are shown in Table IV, from 
which it appears that a deficit has prevailed, except over the 
northern plateau and Pacific coast districts and, in general, 
the dgficit has been increasing from month to month through- 
out the year. 

WIND. 

Incho. 
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30.00 

30.03 
30.01 
30.04 
30.01 
30.00 
29.96 
29.96 
29.94 
29.95 
ag.ga 
ag.g6 
1 9 9 1  
29.94 
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The prevailing direction of the wind, namely, that which 
occurred most frequently, is given for each station in Table 
I; the annual resultant wind, deduced from observations a t  
8 a. m. and 8 p. m., is given in Table V. These resultants are 
also presented graphically on Chart I in connection with the 
barometric pressures to which they are intimately related. 

The prevailing and resultant winds, deduced from the 
hourly readings of the self-registering anemometers, are given 
in Table VI ; the explanation of the columns and the method 
of computation were given in the MONTHLY WEATHER REVIEW 
for December, 1893. 

BENSIBLE TEMPERATURE. 

The mean temperature of the wet-bulb thermometer a t  8 
a. m. and 8 p. m. is given in Table VII. This is the so- 
called sensible temperature and represents, approximately, 
that temperature to which the moisture, temperature, and 
wind of the atmosphere tend to reduce the temperature of the 
skin while the internal heat of the body and the protection 
offered by the clothing oppose such reduction. This is, 
therefore, the temperature proper to be considered in studying 
the relation between climate and hygiene. The wet-bulb ther- 
mometer from which this temperature is read is whirled a t  
the rate of about ten feet per second within the light ther- 
mometer shelter that protects it from direct radiation. 

MOIBTURE. 

The actual quantity of moisture in the air has been desired 

r 8 W .  

for special studies in irrigation, and is also needed in discuss- 
ing the question of the density and weight of the atmos- 
phere, the reduction to sea level, the formation of cloud, rain, 
and fog; this quantity depends essentially upon the dew- 
point, the mean value of which is given in Table I. I n  re- 
sponse to a request for information as to the total quantity of 
aqueous vapor in the atmosphere a memorandum was recently 
prepared, which is published for general information on a fol- 
lowing page of this summary. 

FOREIGK DATA. 

Through the kind cooperation of the Superintendent of the 
Meteorological Office of the Dominion of Canada, the annual 
summary of data for Canadian stations is given in the follow- 
ing table, and is incorporated in the annual charts. 

Annual summary of Canadian stations for  1894. 
' 

Minimum 
temperature. 

Maximum 
tempernture. 

Rain. 

January.. ........ .?. ........ 
March.. ..................... 
A ril ........................ 
June ........................ 
July ........................ 
August ...................... 
Beptember.. ................ 
October.. ................... 
November .................. 
December... ................ 

F e !J r u a r y .................... 
Mpay ......................... 

llean tem- 
pernture. 

0 

39.3 
40.9 
42.4 
42.9 

. 41.1 
42.8 

41.0 
38. I 
34.8 
38.6 
42.3 
37.9 

31.7 
46. I 
44.2 
41.9 
35.9 
35.2 
3 3  8 
34.5 
41.2 
38.0 
37.2 
31.5 

:;: J 

3 5  ; 
3: 0 
69.8 

0.37 

0.91 
5.46 
0.28 
0.06 
6.70 
4.70 
0.07 

0.04 

........... 
0. IO 

0.01 

~~ 

rotii pre- 
!ipitation. 

Inchce. 
56.35 
42.78 
45.32 
35.30 
35.20 
30,79 
34.96 
:d: 2 

3:: 
1:: 

g:: 

98.0 
99.0 

104.0 
103.0 
96.5 

81.0 

42.17 
30.97 
29.82 
19.53 
29-64 
24.14. 
30.54 
28.16 
39.39 
22.52 
18.12 
15. ao 
1a.52 
'3.14 
9.66 

11.71 
9. as 

16.13 
13-47 
9.17 

58.70 
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n. 

n. 
, sw. 

W. 
11. 
I IW.  
W. 
W. 
W. 
W. 
SW. 

BW. 
W. 
W. 
W. 
W. 
W. 
W. 

W. 
8. 
8 W .  
W. 
W. 

nw. 

nw. 

nw. 
nw. 
ne. 
SW. 
8. 

Through the kindness of Mr. G. A. Fischer, observer a t  the 
office of the Mexican International Railroad Company at 
Ciudad Porfirio Diaz, Mexico, the following summary of ob- 
servations a t  that place, elevation 7,222, is presented : 

36.5 
53.0 
62.5 
M. 0 

74.5 
70.5 
66.5 

The total rainfall during the last four years was as fol- 
lows : 1891, 12.14 ; 1892,20.12 ; 1893, 6.23 ; 1894, 18.70 inches. 

Through the kindness of Capt. F. A. Chaves, Director of the 
Observatory a t  Ponta Delgada, San Miguel, Azores, we are en- 
abled to present the summary of.. observations during 1894 
a t  that place, given in Table 11. The height of the barometer 
is 17 meters (56 feet) ; the pressure is reduced to sea level, but 
not to standard gravity, and is expressed in millimeters ; the 
reduction to standard gravity ie 4 . 4  mm. ; the temperatures 
are expressed in degrees centigrade; the total rainfall and 
total evaporation are given in millimeters. 



SUMMARY, 1894. 
- 

eating the relative 'frequency of the storms in each State. 
To obtain this item i t  is necessary to consider the area of 
each State as compared with the area actually covered by 
the observers. As distant thunder may be heard by an ob- 
server 10 or 12 miles away, it may be that each station 
records all the cases of thunder occurring within an area 
of 400 square miles, corresponding to a radius of little more 
than 11 miles. In  order, therefore,,to cover the whole of any 
one State we need the number of stations given in the third 
column of the preceding table. But the actual number of 
stations is only a small percentage of this total, and the num- 
bers in the fifth column are the factors by which the recorded 
number of thunderstorms, for any month or year, should be 
multiplied ifl order to obtain, even approximately, the num- 
ber of storms that occur in any given State. This multipli- 
cation will, of course, produce numbere much larger than 
those given in Table VIII .  If, however, we forego the study 
of the total number of storms that probably occurred within 
each State we may get a t  '' the relative frequency of storms 
per station " in each part of the country by dividing the gum- 
bers given in Table VIII by the number of stations ; thus, in 
Alabama the average is 8 storms per station for the whole 
year, and the numbers expressing this annual frequency per 
station are given in the sixth column of the preceding table. 

The difficulty attending the study of the total number of 
thunderstorms in any given State and the fact that such 
atorms occur over large regions almost simultaneously have 
led to the consideration of the number of days on which 
thunderstorms are reported, and these numbers may also be 
adopted as indicative of the relative frequency of such storme. 
The data for this purpose are given in Table IX, but here 
again we must consider the relative areas of the respective 
States, and the total number of days must either be multi- 
plied by the factor given in column 6,  or divided by some 
function, as yet undetermined, of the number of stations. 

FREQUENCY OF AURORAS. 

The relative frequency of auroras may be studied from the 
lata' for each day and State in the successive MONTHLY 
WEATHER R E V I E W S .  The total number of observers faith- 
fully reporting all auroras is undoubtedly less than the num- 
oer reporting thunderstorms, but in the absence of precise 
lata it is recommended that the numbers given in the pre- 
:eding .paragraph for thunderstorm observers be adopted as 
dat ive numbers in studying the aurora record. In order to 
tecertain the relative frequency of auroras it is necessary to 
:oneider the influence of cloudiness upon the visibility of the 
turora, or in other words, we must know from some inde- 
iendent source of knowledge whether the aurora is near the 
)bserver, and therefore a local phenomenon, or whether it is 
listant, so that over a large region of country all are ob- 
ierving the same auroral light. I n  the latter case a cloudy 
iky must be considered as hiding what would otherwise be 8 
risible aurora; in the former case the cloudy sky could not 
)e considered as having any influence on the visibility of the 
turora. It is very rare that auroras are recorded below the 
.loude, and none have ever yet been recorded as visible by 
lbservere above the clouds. It is, therefore, most proper to 
liscuss the frequency of the aurora as though the light ema- 
kated from the cloud region, so that a cloudy sky is not to 
le reckoned as hiding the aurora. From this point of view 
,]eo the report of each observer must be considered as bear- 
ng on a phenomenon that is as local as a thunderstorm, and 
he statistics of auroras must therefore be treated in the same 
ray as those for thunder. (See page 264 for an analysis of 
he observations at  Willets Point, N. Y.) 

The auroral data given in the tables of the respective' 
MONTHLY REVIEWS are collected in Tables X and X I  of this 
Annual Summary. Table X gives the total number of aura- 

MONTHLY WEATHER REVIEW. 

Michigan ................... 
Minnesota ................. 
Mississippi ................ 
Miasour1 ................... 
Montana ................... 
Nebraska .................... 

FREQUENCY OF THUNDERBTORMS. 

The successive & ~ O N T H L Y  WEATHER REVIEWB have given, fo 
each day and each State, the number of thunderstorms re 
ported to the Bureau. In  order to ascertain the relative fre 
quency of thunderstorms it is necessary to know how man: 
observers report all the storme, or nearly all of those that oc 
cur in their neighborhood; it is also necessary to knov 
whether these observers count distant lightning or all stormi 
that merely approach near their stations. It is believed tha 
most of the observers adhere to the rule that a thunderstorn 
is to be recorded whenever thunder is heard even once, inde 
pendent of any consideration as to the apparent severity 0: 
distance of the storm, or the occurrence of lightning, rain 
hail, or wind a t  the station. These records, therefore, givt 
simply the frequency of the first thunder. Occasionally suc 
cessive thunderstorme may occur so near together that an ob, 
server may be in doubt as to whether a given peal of thundei 
belongs to one storm or the other. The fourth column of tht 
following table gives, for each State, the approximate esti 
mated number of stations that are beIieved to have reportec 
all cases of thunder during the year; these numbers ma] 
sometimes be too large, but i t  does not seem possible to ascera 
tain the number more precisely ; in general,.these thunder, 
storm observere are decidedly less numerous than the tota 
number of meteorological observers enumerated in the suo 
cessive R E V I E  W s .  

Frequency of  thunderstom and auroras during 1894. 

New York .................. 
North Carolina ............. 
North Uakota .............. 
Ohio.. ...................... 
Oklahoma. .................. 
Oregon .................... ., 
Pennsylvania.. ............. 
Rhode Island... ............ 
h u t h  Carolina ............. 
south Dakota .............. 
Tennessee.. ................ 

state. j*_. 
' I  

:- 

Alabnma ................... 5. I 
Arizona .................... I 11.4 
Arkansas ................... 5.2 
California .................. 15.8 
Colorado ................... 10.4 

Delaware .................... 0.2 
~ i a + ~ ; ~ t  r-,,iTImr,ia ! n . n ~  

Connecticut ................. i 0.5 

- -  ......................... 
Florida .................... .: .................... Georgia Idaho i ........................ 
Ill inoh ...................... 
Indiana.. ................... ./ 
!ndian Torritory ............ 

Virginia 
WPahin t 

Wlscons1n.. 
Wyoming .................. 
West Vf$ ................ I 

kXI81) ........ .;. ........... 
"-h ....................... 

on ................ 
I Inla 

................... .................... 
.............. 

-. -_ 
5.9 

5.5 
3.4 
6.9 

3.8 
4. I 
3.5 88 
1.1  28 
0.8 20 

4.7 I18 
6.5 162 
14.4 
7.6 

3: : 
2: : 

3:: ' 2: 

11.1 

:: D 
11. I 
4.7 
5.1 
7.5 
4.0 ....... 
::a 
;:i? 
0. I 

4.6 
rl. 4 
8.4 
6. I 
7.0 
a. 3 
5.3 
9.8 

1.0 

Stations. I 4 .* 

i 
3. 2 
1.3 
4.3 
3.4 
3.4 
0.6 
0.8 
0.5 
4.9 
3.6 
IO. 7 
2.7 
2.4 
34.4 
1.8 
3. I 

5.9 
::z I 
I.  I 

::: j 
3.4 
3.0 I 

1.8 
2. 0 

2.6 
9.3 
I. I 
0.4 
1.5 
1.0 
2.6 
6. 1 
0.8 

5.3 

0.3 
2.4 
4.8 

.... 
1.1 

3.; 
0: 4 
a. I 
4.3 
3.9 
1.9 
a. a 
rq. 1 

Dbservod per etation. 

Thunder- 
storms. 

8.0 
7.0 

15. I 

8.8 
12.6 
12.5 
IO. 5 
42.2 
11.6 
6.3 16.4 

8.0 
IO. 7 
10.6 
8.3 
30. a 
11.8 
16.4 
7.7 
10.3 
15.4 
15.0 

8. I 

'3.4 
14.0 
5.0 
10.9 
19.3 
5.9 
14. I 
6.6 
4.4 

20.5 
6.4 

5.8 
17.7 
11.6 
4.6 

11.3 
11.5 
3.9 

1.0 

IO. 0 

21. I 

5: : 

:t 1 

'0: i 

Auroras. 

0.0: 
0. g 
0.0. 
0.3( 
0.6: 

2.5: 
3.3: 
1.y 

0.0: 
I. gc 
1.9 
1.9: 
a. 41 
0. a 
1.0; 
0.0: 
6.4~ 1.a 
3. of 
2.57 
7.2: 
0.85 
4.75 
1.51 
1.57 

0. M. 

0. M. 

0.01 

z: s 
" 0.05 

a*& 
0.66 
9.77 
1.70 
0.07 
].a6 
1.77 
2.00  

;: H: 
0.80 
0.07 
0.71 
5.17 
0.80 
1.87 
0.73 
5.02 
a. IO 

The areas are expressed in units of 10,000 square miles or 100 miles square. 

Table VI11 gives the total number of thunderstorme re- 
rted for each month and for the year. Them numbers, 

gwever, as they now stand, must not be considered as indi- 
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ras reported and Table XI  the total number of days on which 
auroras occurred. The annual gum total given in Table X 

: ! !  j Fcel. I , .  
Abilene Tex .......... 1,749 1: ....I ........... 'z.06'%01 r.pl:1.~11.90!1.&1.83'1.80'1.76'1.7 
Albany,'N. Y. ......... 85 ...... I I  . I I  .IO .IO . IO' . IO . IO! .og .q' .q .og .o 
Alpena,Mich.. ...... 6 q  .78 .77' .75' .73 .7ai .70 .6g .68 .66 .651 .@, .63 .6 
Amarillo. 'I'ex. ..... .: 3,691 4.38, 4.30 4.22:4.14'4.06 3.99,3.921385'3.79,3.72 3.66'3.60'3.5 
Atlanta, Ga .......... I I ,  131 ................. . , I . M  1.31,1.zg.1.26 1.2411.22 I. 19 I. 17 I. 15'1. I 

, I , ,  , ! . I  I , .  

which divisors are the same as those for thunderstorms; the 
quotients or relative frequency of auroras per station are 

Atlantic City, N. J . .  .I .os! .os, .os1 .os. .os' .05 .os . cg: .os .os .o  
Au ustn Gn.. ....... 180 I ..... I.. ......... .a? . Z I ,  .z11 .ai .aoi .zoI .1g1 . ~ g  .ig . I' 
B a h  City Oreg .... I 3,430 ...... 3.97 3.90,3.833.76i3.703.643.5R'3.523.4613.41i3.36:3.3 
Baltimore, h d . .  ..... ! 179 ........... .zzl . za  . arl .?I  .ai . ao .20 .~g: : 19' . ~ g !  . I :  
Bismarck, N. Dnk ..... 1,681 2.10 2.05 2.01 1.g~~1.g~~1.bg/1.86~1.8z.1.79~1.76~1.73,1.70'1.6 

53 ............ 

I 1  

...... 
Charleston, 8. C.. ... .I 52 I. .... I.. ......... .c6 '.c5 .06: .06' .os .os .os! .os' .os! .o: 

Cheyenne,%yo ...... 6, 105 . 7.13' 6.98' 6.~3'6.6716.5216.3716.22,6.0815. 5!5.83j5.72.5.62:5.5: 
Chicago,IlI ........... 1.05 1.02 1.00 .g8 .g5! .*' .gz; .g~. .&I .87: .86' .Qi.X: 
Charlotte N.C ....... I 773 ...... 
Chattanod a Tenn .. .94 .g2, .go .8g .87! .85' .83 .8z .So' .79. .71 

762 I.. .. .!:::I :: . 3 .91 .@' .88! .86! .84' .8z. .81 I .79 .78! .7; 

824 
! I I "  

Cincinnati, Ohio.. .... 628 :. ... ,' .79 .77' .76l .74. .73' .71! . jd .a' .67i .66 .651 .6r 
Columbna,Ohio ..... 824 ! 1.05 1.02 1.00 .g8 .g6 .g.$ .ga' .91: .8g .87! .86 .84. .8; 
Concordia,Kans ..... : 1,410 . 1.77: 1.73' 1.701.66,r.63~1.601.57~1.54.1.51 1.481.451.4a1.35 

Cleveland Ohio ..... ;$ I .93. 
.gg 

.91. .8g' .87. .85 .83 .82' .80; .79' .77' .76/ .7: 

.97 .95, .93' .gii .89! .H7, .86 .84l .8z .81' .& Columbia,'Mo ....... 
' I  I , .  I ,  . .  I 

CorpusChristi,Tcx.j 20 ......................... .02 .02 .02. .m, . 0 2 .  .oa .02 .oi 
Dsvenport,Iown .... ~ 613 i .78, .77 .75 .73 .72! .70 , 6g  .68' .66, .65 .64 .63, .6i 
Denver,Colo ......... i 5,287 . 6.19' 6.07 5.95~5.835.71~5605.495.385.285.18.5.08.4.384.8i 
Des Moines, Iowa.. .. E@ . I .  11;  I. 08' 1.0; 1.04 1.02 I. 00' .g8 . .%: .92 .gr. .8g .8E 
Detroit,Micb ......... 724 I .gz, .go .88, .86; .85j .83: .81/ .$' .78, .77i .75, .74l .7? 
Dodgecity Kana ....! 
Dnbu ue, iowa ...... I 
D u l u d ~  Minn. ....... 
Eastpo;t M e  ......... 
EI Pano,+ex ......... 

Galveston T e x . .  . ...I 
Grand Ha&, Mich..' 
Green Ray Wis.. . ...I 
Harrishur' Pa. ' 
Hatteras, 9. c.::::::: 
Helenn Mont ........ 1 
Hannidal Mo ........ : 
Havre, Mbnt.. ........ 
Huron, R. Dak.. ...... 
Idaho Falls, Idaho .. 
Independence, Cat.. . 
Indiannpolis, Ind.. .. 
Jncksonville, Fla.. .. 
Jupiter, Fla.. ........ 
Kansas City, Mo ..... 
Keoknk, Iowa. ...... I 
Key West Fla ........ 
Kittyhawk N. C... . .  
Knoxville,'Tenn ...... 
La Croase, W i s . .  .... 
Lander, Wyo. .  ..... .: 
Little Rock Ark..... 
Loa Anneleb, CUI. ... .I 
~ o u i s r f i ~ e ,  K Y  .... ...I 
Lynchburg, Vu ....... ~ 

Mnrquette Mich .....: 
Mem his  )rem ....... 
Merl$ian~Miss.. ..... 
Miles City, Mont.... 
Mllwaukoe, Win.. .... 
Motile, Ala .......... 
Mont ornery Ala....' 
Moorf ead, M;nn ..... 
Nantucket, M a s s  ..... ; 
Naaliville, Tenn. .... 

179 ...... 
492 
338 ,... ..... .... 

, I .  

42 I .......... ..........I .... I .os .os! .oq. .q .04i .q~ .q! .04 
628 I... . .i.. .. .: .77i .75, .74, .72; .71' .70; .a .e1 .66 .651 .64 
617 .80' .76 .76. .74' .73 .71. .70 .69: .67! .66. .65, .64 .63 
377 ;.....I .48, .47; a46 .451 .44! *43: .42, .42' .411 .40 .39. .39 

I 1  ................... .01: .OII . O I !  .01: .OI, .or .011 .01 .011 .OI 

I I I ' I I I i  

a8 ~. ....................... .! .03 .03. .03 .03 .03, .03' . o .03 

3,950 :. ... .I.. .. .I. ... .l4.41.4.33,4,2514. 1814. IO 4.03.3.97'3.90'3.84 3.78 
.05/ -05 .OS -65: .OS -05; .OS: .OS 

963 I ..... I 1.19 1 ~ 1 ~ 1 ~ 1 4 l ~ 1 2 ~ 1 ~ 1 0 , 1 ~ 0 8 , 1 ~ 0 6 , 1 ~ ~ 1 ~ 0 2 ~ 1 ~ 0 O ~  .98, .96 

766 I .g8 .q5 .%; .gz: .go .8g .87. .85, .83! .8z .80 .79/ .78 
43 ........................... 

I .  

990 ;..... 
5,377 6.14 6.03 5.92 5.82'5.72 5.62 553 5.44 5.35 5.2715.19 5.11 5.03 
302 .39 .3n .37 .36 .36 .3 .a .34 .33 .32 .32 .31 .30 
525 I .68 .67 .65 .64 .62 .61 .60 .5g .58 .571 .56 .55 .% 
685 ............... .83 .81 .79 .78, .76 .75 .74, .7z .71 .70 
330 I.. .. .I.. ................ -32 e37 e37 -36 .351 a35 .34 .34 

I 

. , , .  ' I '  ; I  

57 1 ..... :.....I..... I .q~ .q: .q: .07j .Of .06; *06, . O d  .06 
257 :. ......... .!. .... i .32; .31 .30: .30 .zg .a8' .as; .27 . w .26 
935 i 1.2; 1.171 1.14,1.1a~1.1o,1.~~1.~:1.oq.1.o2'1.00i . g ~  .+ .g5 
I4 ..... .I.. ............ . O I !  .OI! .OI i  .01: .01: .ox1 .OI 
545 :. .. ..I .6g1 .a: .Mi .65, .64 .62: .61. .60 ,* .g .57! .56 

.OI. .OI  

S e w  Haven, Corm. .. .I 
New London,Conn ... 1 
New Orleans, La.. .... 
HervYork, N. Y ...... ' 
Norfolk,Vn .......... i 
Nortlifield, Vt. ... .._I 
Piorth Plntte, Nebr.. 
Oklnhoma, Okln.. .... 
Omaha, Nebr ......... 
Oswego, N. Y... ..... .I 
Palestino Tox ........ 
Pnrkersdr& W.Va 1 ' 
~ e n s u c o ~ i i ,  F I ~  ..... ::i 
Phi Indelpliia, Pa.. .... 
Pierre, 9. Uak.. ...... 
Pit tabu rg, Pa.. ....... 
Port Angeles, Wnsh.. 
Port Huron, Micli ..... 
Portland, Me.. ....... 
Portland, Oreg.. ..... 

Itoseburg, Oreg.. ... .I 
Sncrnmento, Cnl.. ..... 
S t .  Louis, Mo ......... 
Y t. I'nul, .Minn.. ..... 
Yt. Vincent, Minn ....j 

- ' - + - I -  ] ! !  

............... 
I .  ..... I ..... I... 

..... j ...... .... 
1 ..... I ........ ............. 

-I-; 
..I :06, 

../ .q1 

..I . 13! .. 05, 

..! .22 

I... .. .....I.. ... .131 .131 .13' .131 .13: .121 . I Z '  . 12: .la' .IZ , I. 84: I. 81, I. 7711.73~1.70~1. Ui I.  63:1. 6011.571 I. %!I. 52'1.49; 1.46 

SnltLpkeCity,Utah..l 4-345 ;..... ~ ........... /4.l1~4.72~4.6~4.56~4.48,4.41~4.34'4.27'4.2o~.14 
3nndusky'Ohio ...... I 
3an Fran<isco, Cnl.. .' 
9an Antonio, l'ex.. .. 
ian Dicgo Cut. ...... 679 ;. ............ ./ .Sa' .80: .78, .771 .75 .74: .72 .71 

93 ..... I... . .i:. .... IO .IO . I  .IO, .Id . IO .IO   IO^ :IO' .IO 
629 ! ..81 .79' .77 .76! .741 .72 .71 701 .68 .67! .66 .6 I .6q 
153 i.. .. .!. ........ .! .18 .18, . IS;  .I71 1 7 ~  .I71 .16, .16/ .,itl . I S  

70 .@ 

hvannnh, Gn ......... +3: ................ I..::: . l z '  . I Z I  . I 1  . I I  1 1  . ] I '  .iI .IO' .IO 
3hreveport, La.. .... . I  249 I.. .. .I.. .. ./.. .; .: .so .so1 .2g. .a81 .28) :2A .27 .261 .a5 .q 

, I  

...... ......... 
...... 

l'oledo, Ohio ........ ....... 
' I  

L'ucson, Ariz.. 

ridentine, Nebr ....... 
i'icksburg, Miss.. .. ./ 
Wtrlln Wnlla, Wash 1,018 ........... 
iVichi tu, Kana. ...... ...... 

254 I.. 
iVabhington,D.C..::l 112: ..... 

..... 
.......... ... ... 

The accompanying table gives the reduction to sea level a t  
all the stations of the Weather Bureau, and the following ex- 
planation of the table is added. The formula which lies a t  
the basis of all theoretical reductions of barometer readings to 
sea level is that of Laplace. It has been found, however, that  
in the case of individual observations there are serious error8 
introduced in the application of the formula, aad these are 
due in part to the fact that the temperature a r g u m e n t t h a t  
is, the mean of the temperatures observed a t  the base and 


