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page 3&5, and Coffin's Winds of the Globe. 
In deciding to ado t the present method of computing the mefin the line that Inarks the Center of the path of the shadow of 

I nnd consider their observations yea'r by year, and also divide 
p' 394, and I the records into two classes according as they give the general In the WEATHER for 

1898, P. 404, Prof. F. H. Bige1ow has Published his 
second "Id cloudiuess of the sky and the special cloudiness in the neigh- 

figlzres given in the follow- showing the Of 'Pecial observatiolis ' t)orhood of the Elin, we obtain made at, the request of Prof. D. P. Todd, for the purpose of ' ing table: 
determining as far as practicable the probability of the occur- I 
rence of cloudy weatfier at different points along the path of 
totality. The exact location of this path is shown by the nar- 

I Sir mmary of res~rlts.for thwe pure.  
[The figures are percentages of rloudtneus.] 

- - 

THE WELATHER OF THE MONTH. 
By A-BED J. HEIB'P, Chief of Divlslon of Recolds and Meteorological Data. 

The month of September, 1899, was one of high pressnre, The distribution Of monthly mean surface temperature is 
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also in central and lower California, Arizona, and New Mexico. 
Minimum temperatures as low as 15O to 18O occurred in 

the Dakotas and northern Wisconsin. The low temperatures 
in northern Wisconsin afford an illustration of the fact that 
the temperature over an area, say, 50 miles square, may fall 
loo to 15O below that of the surrounding country on all sides. 
In Canada-Prof. R. F. Stupart says : 

The temperature was above average from Vancouver Island to Mani- 
toba, nearly average in eastern Quebec and the greater portion of the 
Maritime Provinces, and below average over Ontario and western Que- 
bec, and especial1 so in the more northern portions. White River 

Alberta and the North Saskatchewan Valley show the greatest amount 
above average, amounting to 3'. 

FROST. 

Frost occurred a t  one or more stations in the States and 011  
the dates named below : Alabama, 27-30 ; Arkansas, 27-30 ; 
California, 4 ;  Colorado, 23,28, 29,30; Connecticut, 7, 15,16, 
27, 30; Idaho, 3, 4, 6,7, 21; Illinois, 27, 29, 30; Indiana, 19, 
27, 29, 30. Indian Territory, 36, 29, 30; Iowa, 13, 17, 18, 20, 
25-30; Kansas, 11, 17, 20, 26, 29; Kentucky, 21,27,28,30; 
Maine, 15-18,23,24,26 ; Maryland, 14,15, 28, 29, 30 ; Massa- 
chusetts, 16, 16,30; Michigan, 12-30; Minnesota, 13, 16-20, 
22, 24-30; Missouri, 26, 27, 29,30; Montana, 3, 4, 6, 7, 8, 15, 
16, 18,28, 29; Nebraska, 16, 17, 20, 24-30; Nevada, 8-12; 
New Hampshire, 5, 7, 10, 13-17, 23, 23. 24, 38, 29; New Jer- 
sey, 16, 28; New Mexico, 17; New York, 3, 7, 10, 13-1.6, 23, 
25, 28, 29, 30; North Carolina, 27, 28, 30; Rorth Dakota, 5, 
14, 17, 18, 19, 22, 25-30; Ohio, 30; Oklahoma, 29; Oregon, 
7, 8: 29 ; Pennsylvania, 7, 13-16,22, 23, 27-30; Rhode Island, 
30; South Dakota, 15-20, 24, 25, 26, 28, 29, 30; Tennessee, 
26, 27, 38, 30; Utah, 16; Vermont, 14, 15, 16, 20, 32, 23, 25, 
29; Virginia, 37-30; Washington, 6, 27, 28 ; West Virginin, 
25, 27, 28, 30; Wisconsin, 12, 13, 14, 18, 19, 30, 23, 26-30; 
Wyoming, 4, 6-10, 12, 16, 17, lS, 30, 22, 38. 
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PRECIPITATION. 

The distribution of precipitation is exhibited on Chart 111. 
The precipitation was above normal in but two districts, 
New England and the Middle Atlantic States. There were 
nevertheless areas of considerable extent over which fairly 
heavy rains fell. One in particular niay be found in the pan- 
handle of Texas with branches extending northeastward into 
Kansas and westward into New Mexico. 

Fairly heavy rains also fell in the upper Lake region and 
the St. Lawrence Valley, but geuerally there was a defioit of 
rain. 

In Canada.-Professor Stupart says : 
The rainfall was largely above average over the middle and eastern 

portions of Ontario and in wentern Quebec, below average in western 
and southwestern Ontario, and also generally below over British Colum- 
bia. In the other portions of the Dominion it did not differ much 
from the average amount except locall : it was, however, for the most 
part, a little below average in eastern duebec, the Maritime Provinces, 
Southern Manitoba and the Qu'Appelle Balley. and above average in 
the North Saskatchewan Valley. At Toronto the average amount was 
exceeded by 2.5 inches, at Ottawa bv 3.0 inches, at Welland by 3.4 
inches, and at .Haliburton by 3.7 inches. Montreal was 2.0 inches 
above average, and Quebec 0.6 below average. 
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A measurable amount of snow fell in western New York, 
iiorthern Michigan, northern Wisconsin, and northern Min- 
nesota. Snow also fell in other portions of the States named 
but the amounts were generally too small to measure, A fall 
of snow so early in the season is a rather remarkable phe- 
nomenon; we therefore present a chart, No. VI11 of this 
REVIEW, showing the amount and distribution of snowfall as 
reported by regular and voluntary observers. 

HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Arizona, 30. Colorado, 7, 8, 14, 15. Connecticut, 3. 
Georgia, 13, 14, 25. Idaho, 5, 12. Illinois, 7, 24, 25, 26. 
Indiana, 6, 7, 8, 24, 29. Iowa, 30, 22, 24. Kansas, 7, 9. 
Kentucky, 85. Louisiana, 7, 5. Massachusetts, 3. Michi- 
gan, 17, 24,29. Minnesota, 2, 5, 6, 10. Missouri, 7, 17, 22,. 
24, 25. Montana, 1, 13. Nebraska, 16. Nevada, 14. New 
Hampahire, 3, 12, 30. New Jersey, 4, 29. New Mexico, 3,13, 
15, 16, 19. New York, 3, 14, 21, 25, 27, 29, 30. North Caro- 
lina, 6, 7, 25. North Dakota, 3. Ohio, 5, 7, 8. Oregon, 3, 
30. Pennsylvania, 3,8,19,29,30. South Carolina, 7. South 
Dakota, 1. Tennessee, 8, 25, 26. Virginia, 5, 7, 25. Wash- 
ington, 1, 5, 6, 30. West Virgiuia, 6, 7, 25. Wyoming, 5, 7, 
13, 14, 17. 

RLEET. 

The following are the dates on which sleet fell in the 
respective States: 

Indiana, 29 ; Michigan, 28, 29. Minnesota, 27, 28. New 
York, 30. North Dakota, 26, 27. Ohio, 27,29,30. Pennsyl- 
vania, 30. Wisconsin, 25. 

LOCAL 8TORMS AND TORNADOES. 

The month was unusually free from destructive local storms: 
and tornadoes. The number of thunderstorms reported was. 
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also much smaller than for the corresponding month a year 
ago. Forty-five lives were lost by lightning, as against 130 
during the preceding month, and 41 during September, 1898. 

Two short periodaof thunderstorm activity in the Lake 
region and Ohio Valley prevailed, viz: On the 5 4 t h  and 
again on the 7 4 t h .  The storms were quite severe in portions 
of Ohio on the night of the 5th, and again on the night of 
the 7th. 

Severe local storms occurred in Connecticut on the 2Gth, 
and in New Jersey on the 23d and again on the 29th. 

WIND. 

The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 
ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 

M&um mind &&W. 

Amarillo Ter .......... 
Basseterk St. Eitts ... 
Bismarck, N.Uak ..... 
BlockIsland. R .  I .  .... 
Fortcanby, Wash. .... 
Hannibal Mo .......... 
Huron, S.'Dak ........ 
Mount Tama!pais, Cnl.. 

Mount Tamalpais, Cal. 2 i  
Do ................. 28 
DO. .............. 99 
Do.. . . .  ............ 80 

a 
Do ................. 11 

Pierre KDak .......... L? 

New York, N. Y ....... 
Williston. N.Dak ...... 1 

nw. 
nw. 
nw. 
nw. 
nw. 
e. 
nw. 
nw. 

............... ........... HewEn land 
Middle h a n t i o . .  
South Atlantlo .............. 
Florida Penlnsula .......... 

- 4  
- 1  
- a  

Eaet QU1f .................... 
WestOulf .................. 
Ohio Valley and Tennessee. 
Lower Lake ................. 
pperLake ................. 
Upper Mlsslssippl ........... ............... 

I ,  

~~~~~ 

orthDakota 64 

Missourl Valley.. ......... 
Northern slope ........... 
Middle810 e ............... 
Southern Syo e ............. 
Southern Pla!eau .......... 
Middle Plateau ........... 
Northern Plateau.. ........ 49 
North Pacifio Coast.. ...... 78 
Middle Paalllo Coast.. ..... 68 
louth Pacific Coast.. ...... 67 

SUNSHINE AND ULOUDINESS. 

The distribution of sunshine is graphically shown on Char1 
VII, and the numerical values of average daylight cloudiness! 
both for individual stations and by geographical districts, 
appear in Table I. 

qew EnKland ............... 4.9 -0.1 Missourl Valley ........... 3.6 -0.5 

Florida Peninsula .......... I 5.7 I +0.2 11 Southern 8 o w  ....... ...I 2.0 I -1.6 

bllddle Atlantio.. .......... 4.0 -0.8 Northern Slope .......... 8.4 -0.6 
iouth Atlantlc ............ 8.5 -1.3 Middle €310 pe.... ........... 2.8 -0.4 

3r Lake ................. I 6.0 I +l.S )I NO 
ir Lake ................. 8.0 +O.O 1 ~ 

ATMOSPHERIU ELEUTRICITY. 

Numerical statistics relative to auroras and thunderstorms 
%re given in Table VII, which shows the number of stations 
From which meteorological reports were received, and' the 
number of such stations reporting thunderstorms (T) and 
turoras (A) in each State and on each day of the month, 
respectively. 

Thicltdelutornu.-Reporte of 2,203 thunderstorms were re- 
ceived during the current month as against 2,698 in 1898 and 
4,943 during the preceding month. 

The dates on which the number of reports of thunder- 
storms for the whole country were most numerous were: 
7th, 858; Sth, 341; 3d, 175; 6th, 151. 

Reports were most numerous from : Pennsylvania, 139; 
Florida, 111; Ohio, 107; Michigan, 104; New Mexico, 102. 

Aworccs.-The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
eumed to be the four preceding and following the date of full 
moon, viz, 14th to 22d. 

The greatest number of reports were received for the fol- 
owing dates: 26th, 32 ; 25th, 27 ; 2d, 6; 27th, 5. 

Reports were most numerous from,: Minnesota, 13 ; Wis- 
consin, 13 ; Michigan, 10; Montana and North Dakota, 9. 

In Canada.-Auroras were reported as follows: Sydney, 
10th ; Grand Manan, 25th ; Yarniouth, 25th ; Father Point, 
30th ; Quebec, 9th ; White River, 26th, 27th ; Minnedosa, 
35th, 26th, 29th ; Qu'Appelle, 8th ; Medicine Hat, lst, 25th, 
26th ; Prince Albert, 3d, loth, l l th ,  3Sth, 29th ; Battleford, 
29th, 30th. 

Thunderstorms were reported as follows : St. Johns, 4th ; 
Grand Ihnan ,  3d, 4th;  Yarmouth, 4th;  Father Point, 3d; 
Quebec, 3d, 17th; Montreal, 4th, 12th; Toronto, 7th, l l th,  
17th, 34th; White River, 2d, 4th, 12th; Ottawa, 18th; Port 
Stanley, let, 5th, 7th, Sth, 34th, 25th; Parry Sound, 5th; 
Port Arthur, 2d ; Winnipeg, 4th ; Barkersville, Slst ; Minne- 
dosa, 3d ; Qu'dppelle, 3d ; Medicine Hat, 1st ; Swift Current, 
let ,  17th ; Banff, Hth, 29th ; Edmonton, 13th ; Kaniloope, 
13th; Victoria, 29th; Bermuda, lst, 3d, 4th, 14th; Sable 
Island, 13th. 

DESURJPTION OF TABLES AND CHARTS. 
By ALFEBD J. HENBY, Chief of Divislon of Records and Meteorolodcal Data. 

Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, and 

the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table I1 gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 


