
Date. 

1 ..... 
Z. . . . .  
3 . .  ... 
4 . . . . .  
5 ..... 
6 . .  ... 
7 . .  ... 
s . . . . .  
g . . . . .  

l o . . . . .  
11 ..... 
12 ..... 
13..... 
1 4 . . . . .  
1 5 . . . . .  
16 .  .... 
17 ..... 
13 ..... 
l g . . . . .  
20.. . . .  
21 ..... 
B..... 
23 ..... 
24 ..... 
I..... 
26..... 
27 ..... 
2 3 . .  ... 
29 ..... 
3 0 . . . . .  
31 

Sums.. 

Means. 

- 
c 
0 - 
E 

2 
E 
L 

* 
~ 

29.88 
29.86 
29.93 
29.96 
29.99 
29.98 
29.99 
29.m 
29.95 
30.00 
30.03 
30.01 
29.98 
29.98 
29.93 
29.94 
30.00 
29.98 
29.83 
29.M 
29.w 
29.99 
30.00 
29.95 
29.86 
29.35 
1 . 3 4  
29.M 
29.8s 
29.89 ............ 
....... 
29.94: 

6i.O 
73.3 
71.7 
68.5 
67.5 
67.6 
17.5 
fi6.0 
61 8 
64.0 
66.3 
67.0 
65.7 
65.5 
66.0 
G8.0 
67.0 
66.0 
65.3 
67.0 
69.5 
67.0 
60. I 
I* 0 
5a51 
63.3 
61.7 
64.3 
64 7 
6 5 3  ........ 

65.5 

0.0 

A 
96 
93 
84 
76 
73 
77 
72 
64 
72 
76 
81 
71 
71 
75 
79 
75 
72 
72 
76 
88 
79 
72 
57 

87 
&5 
I 
78 
85 

74 

......... 
77.1 

t 1 . 1  

2 
1-0 
1-0 

0 
1-0 
1 4  
1-3 
3-1 

3-0 

2-0 
2-0 
2-4 

4-6 

4-3 
1-0 
1-0 
6-8 
4-1 
1-0 
1-0 
1-0 
1-0 

........ 
2.2 

.... 

1-4 
10 

10-8 

4 
3-8 
5-3 

3 5  
4-0 

2 s  
4 

1-5 
3 

4 6  
6 6  

8 
6 - 4 6  
6 - 4 6  

5 6  
4 

4-7 
1-7 

9 
6-ln 
10-8 s 

5 
4 

1 6  
1 3  

8-4 

........ 

5.6 

$0.: 

m.87 

29.w 

19.94 
2 % ~  
29.91 

29.99 
29.96 

29.86 
29.83 

29.91 

29.92 

19.96 
29.P 
29.95 
19.93 
29.92 

29.92 
29.91 

29.87 
29.89 
29.90 
29.90 

w . ~  
29.~4 
29.81 
m.80 
29.79 

29.97 

29.81 
29.80 

a m  

aoo 
an aoi a m  
a m  aoi 

810  
a50 
0.02 

0.00 

a30 
0.m 
0.17 
0.20 
0.60 

0.12 
am 
azo aoi 
a% 
am 
am 
aoo 
0.10 
0.01 
0.00 

0.15 

0.15 
0.00 

& 
a 

4 - 

d 
Stations. I 

.- 
t 

d -- 
HAWAII. 

HILO, e. and ne. 
Waiakea ..................... 
Hilo (town) .................. 
Kaumana .................... 
Pe ekeo .................... 
Harallsu ..................... 
Honohina .................... 
Punohna ..................... 
Lanpahoehoe ................ 
Ookala ...................... 

HAMAKKIA, ne. 
Kukaiau ..................... 
Paaullo ...................... 
Paauhau (Mill).. ............. 
Honokaa \Msintcke). ........ 
Kukulhaele .................. 
Niulil ........................ 
Kohala (Mission) ............ 
Kohala Sugar Co.). .......... 
Hawi. ....................... 
Puuhue Ranch.. ............. 
Waimea ..................... 
liailua ....................... 
Holualoa ..................... 

Honokaa Nuir)  ............. 

XOHALA, U. 

Puakea kanch ..................... 

KONA, W. 

Fret. 
50 

100 
1,250 

100 
200 
300 

1,050 
500 
400 

250 
750 
300 
$25 

I ,  BOO 
700 

200 
521 
235 

600 
1. $4; 
2,720 

950 

Tnclus. 
10.36 
12. 32 

19.15 
21.17 
3&1U 
M 05 
15.61 

13. 
11.44 
8. 79 
8. 96 

Y. 15 

7.51 
7.40 
8. 17 
6. 29 

10.3Y 
5.56 

2. so 
3.67 
1. no 
2. .so 
3. 14 
2. Ul 
2.60 
4.15 

12.10 
18. 
10. 26 
13.55 

0.69 

11.87 
11.28 
33.57 
21.01 
10.52 
4.05 
3.0.2 

14.95 
5.88 

2. R3 

....... is. 01 

....... 

....... 

....... 

...... 

...... 

...... 

Kulmkahua(Castie) sw.... .  
Makiki Reservoir .. :. ...... 
IT. 8. Naval *tation sw. ..... 
Kapiolaui P h k  s w  '... ....... 
Mauoa ( Woodlakn Dairy) e. 
Manoa (Rhodes Gardens) '. .. 
School street (Bishop), sw.. . 
Insaue Asylum sw... ....... 
Kalihi-Uka. swl.. ........... 
Nniianu (W.W Hall) sw... 
Kuuauu Wyllie rtree't). .... 
xuurnu \Elee. Station), sw.. 
Nuuann (Luakaha) e.. ..... 
~ a i n i a n a ~ o .  ne. .. .I.. ....... 

60 
120 

6 
10 

295 
300 
176 
30 

480 
60 

250 

850 
5 

..... 
9.394 

..... 

.......... 
9.80 

...... 
$ 4 6 5  

Kahuku u- .................. 
\Vaialit ....................... 
Wahiawa .................... 
E r a  Plaut.atiou, s... ......... 
Waipahu .................... 
Bluaualua ................... 
Laniakea (Nahuiua) ....... 
Tantalus Heights.. .......... 
lr. K E a  ritiient Station.. .. 
Upper tG. ~ x p .  Sta. (castle) 
IT. S. Magnetic Statlon ...... 

li A l l A l ~  

25 
zn 

900 
60 

200 
15 

.1.150 
1,W 

350 
I, 1.50 

45 

Nanlehn ...................... 
Hilea ........................ 
Pahala ....................... 

6.50 
310 
850 

Vralia: ......... .: ............. 
Kealia e.. .................. 
Kilane'a,ne .................. 
Haualel n ................... 
Waioli ....................... 
Haena ...................... 
Waiawa .................... 
Eleele ....................... 
YcBryde (Residence) ...... 
Wahlrwa. ................... 
Lawai ....................... 
Lawai ....................... 
Lawai ...................... 
Wahiawa (Mouutain) ....... 

LkIayed Oclvbrr rrporla. 
Kauuiana ................... 
Haeon. ........................... 
MrBrvde .......................... 
Nahiku ..................... 
Naliiku ..................... 
MIokulnn .......................... 

15 
15 

3% 
10 

. in  
15 
3'2 

200 
850 

'3,100 
200 
460 
poo 

3,000 

1,250 

800 
1,600 
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1,600 elevation, 72.6' and 63.5'; Ewa Plantation, 60 elevation, 
81' and 67'; United States Magnetic Station, 50 elevation, 
81.6' and 61.6', mean, 74.5'; United States Esperiment Sta- 
tion, 350 elevation, 79.6' and 63.8', mean, 72.5' : W. R. Castle, 
60 elevation, highest, 82'; lowest, 59'; mean, 72.7'. 

Ewa Mill mean dew-point, 63.8'; mean relative humidity, 
72 per cent; Kohala, Dr. B. D. Bond, 65.5' and 78 per cent. 
Puunene, 65.4' and 78 per cent; Magnetic station, 66.1' and 
76 per cent. 

The marked features of the month were the rainstorm of 
the 2d; the easterly storin of the 15th 60 18th; and the heavy 
northerly blow of the 22d. Heavy swell. Gth, loth, 14th to 
20th, and 25th to 30th. Lightning. Hawaii, %Mi, 30th. Snow 
fell on Mauna Loa and Mauna Kea 16th, 29th. Earthquake, 
Kohala, 9th, 11 a. m. and loth, 10 p. m., "hard." Hilo, l l th ,  
6.45 p. ni. Hilauea active on the loth, lava rising 100 feet in 
the pit of the lake. In the course of ten clays action sul>sidecl. 

Rainfall data for  Nosenbber. 1-902. 

During twenty-four hour8 preceding 1 p. m. Greenwich 
time, or 1 3 0  a m. Honolnlu tlme. Tempera- 

ture. Tempera 
tnre. - 

2 

i 
.d 3 
- 

65 
69 
71 
67 
70 
73 
72 
71 
73 
6.1 
70 
67 
io 
72 
71 
72 
72 
73 
72 
i s  
70 
58 
K8 
93 
;6 
59 
59 
io 
i6 
%3 ... 

is. 

... 
- 

- g 
4 
.- 

- 

83 
77 
79 
80 m 
81 
80 
80 
78 
79 
50 
81 
79 
78 
78 
79 
79 
78 
78 
78 
50 
51 
74 
73 
74 
76 
77 
78 
77 
78 ... 
... 
is. 

... 
- 

t? n 

t 
72 
72 
68 
71 
76 
74 
74 
73 
66 
73 
67 
75 
74 
72 
75 
75 
75 
75 
74 
71 
68 
68 
69 
66 
61 
60 
62 
72 
65 
71 

- 

..... 

..... 
70.5 

..... 
- 

- -_ 

t 
71.9 
71.5 
67.6 
fi9 
70 
70 
69 
66 
Q. 5 
67.5 
6(i 
69 
68 
69 
70.5 
70 
69.5 
6rl 
70 
70 
67 
66 
61 
60.5 
80 
69 
61.3 
66.6 
5% 7 
69 .... 
.... 
67.0 

.... - 

U - W .  

SW. 
var-w. 

se. 
n-ne. 
une. 
nne. 
ne. 
nne. 
ne. 

e. 
ne. 
ne. 
ue. 
ne. 
ene. 
ene. 
ene. 

ne. 

se-ne. 
one. 
one. 
nw. 

nnw. 
n. 
nne. 
sc. 

ne. 

S-D. 

I1 w. 

........ 

........ 

........ 

........ 

30.00 
29.94 
29. 94 
29.97 
So. 01 
30.01 
90. OB 
30.01 
29. 99 
30.02 
30. 06 
30. Og 
so. 0.1 ram 
30.03 
29.99 
30.01 
30.02 
30.00 
29.96 
'39.98 
50.02 
so. 03 

29. 96 
29.90 
29.90 
29.90 
39.89 
29.92 

30.06 

d 2 : - 
Q -_ 

Ittchcs. 
9.80 
7.11 

6. .io 
5.38 

15.74 
20.54 
11.00 
9.43 

21.36 
9.22 

12.97 
12.40 
26.16 
9.77 

d .  0.3 
10. M 
4. 33 
9.60 
6.69 
4.56 
8.34 
9.76 

18.23 
18.61 
9. 95 

3.38 

....... 

l!. 02 

....... 

....... 
in. 47 
11.98 
7. $3 

14.44 
14.37 
11.13 
1.13 
3. OJ 
9. .w 
G. 08 
7.62 
7.30 

21:. i u  

Ili. 5R 
8. 13 
7.41 

19.43 
31.14 

1;. x'3 

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

....... 

Statloua. c 

...... 
29.w 

...... 
- 

... ~ ........ 
Yaunawili 'ne.. ............. 800 
lianeolit. .I. .............. IIIl 100 
Ahuimauu, ue.. ............ .I 350 Mean temperature for November 190" (6 f 2 4 9) + 3 = 55.3; norn~al ia 73.8. Mean pres- 

sure for November 1902 (9+3)  -i-i=iho; normal is 29.967. 
*This pmsure  lstas dcorded at 1 P. m.. Greenwich time. tTheae temwrntiires are oh- 

served at  6 a m., local or 4 3 1  p. m., Greenwich time. $These values- are the means of 
( 8 + 9 + 2 + 9 ) 1 r h  2deaufortacale. 

NOVEMBER GALES FROM THEl aREAT LAKES TO THI 
MARITIME PROVINUES 

By B. C. WEBBER, Meteorological Service, Toruuto. Canada, dated December 23,1902. 

In the MONTHLY WEATHER REVIEW for January of the current 
year a paper was published treating of the gales which have 
occurred in Canada from the Cheat Lakes to the Maritime 
Provinces in January from 1874 to 1902, inclusive. Some 
interest in this paper having been shown. a similar review for 
November, 1873 to 1909, has been attempted, hoping that it 
will prove as instructive to other weather forecasters as it has 
to the writer. 

The number of lows charted, the percentage of storms caused 
by them, and the percentage of storms caused by lows approach- 
ing from the several directions are as follows: 

Number qf loim atid the direction froin which they  can^. 

......... 
Lihue (Grove Farm), e ...... LW 
Lihue (Molokoa), e .......... 300 
Libur (Kukaua), e.. ........ .11.000 

PUNA, e. 
Volcano House.. .. :. ......... 1; 000 
Olaa Mountain View (Russt.1) 1,690 
KapAho ...................... 110 
Pahoa. ....................... 700 

MAUL 
Lahalna.. .................... 40 
Walopae Ranch.. ........... .I 700 
Kaupo Moknlau), s .......... 285 

.................. 1.6W 
Nahiku ...................... I 800 

K14&ng ..................I 300 

Haiku n ..................... I 700 
Knla Erehwon) n.. ........ . '4 500 
Kula ((Naiakoa).. n.. ........ .2: 700 Total number.. ............. 347 

Northwest . . . . . . . . . . . . . . . . . .  168 
West. ...................... 59 

Southwest .................. 83 
At,lantic . . . . . . . . . . . . . . . . . . .  31 
Erratic ..................... 6 

Puuomalei.u..:'.. ........... 1:Um ..... , -. - 
Paia ........................... 180 
Enleakala Ranch.. ........... 2. OOO 
Wailuku,ue.. ................ I 200 

Total percentage of lows ccbuaiiig gales, also perrentage of galea due to lopae 
approaching from the several diredimw 

-_ __ __ . .- - 
NOTE.-The letters n. s, e, w, and c ahow the expoaiire of the station relative to the winds. 

OBSEJtVATIONS AT HONOLULU. 
. ..... . . . . . . . . . . . .  . .  ~ 

I I I 

The station is at 21O 18' N., 167O M y  W. It is the Hawaiinn Weather Bureau statiou 
Punahou. (Fee flg. 2, No. 1 i n  the MoNTIiLr WEATHER REVIEW Cor July 1909 page 365.) 

Hawaiian standard time \a 1 0 h  30= slow of Greenwich time. Honolulii iocai'mean t.inie 

P r r  cent frunt- 
-. ~- 

N\V. I W. SW. I Atlantir. 
Distrirb. 

Is l o b  31m slow or Greenwlch. 
The pressure is corrected for temperatiire and redtired to sea level, and the gravity COP- 

rectlon, 4.06, has been ap lied 
The avera direction an8foGe of the wind and the average cloudluess for the whole day 

are glven uniaa they have varied more than usual in which case the extremes are iven 
Thenaleof wlndforce iaOtol2, orBeaufort scale. ~wodirectionsofwind, orvaluesdwind. 
force, or amounts of cloudiness. connected by a dash, indicate change from one to the other. 
The rainfall for twentg-four hours is measured at 9 a. m. local, or 7.31 p. m., Greenwich 

lime, on the mpectlve qtes. 
The rain gage 3 inches in diameter Is 1 foot above round Thermometer, 9 feet above 

ground. G r o u h  is 48 feet and the bdrometer 50 feet a&ve se's level. 

.- 

40.9 

Lakes ...................... 188 
LowerSt. Lnwrence 
Maritiitir Provinces.. ...... 

In explanation, it is stated that northwest ldws are those 
originating in or moving from the British Columbia coast east- 

'' 
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ward aa far as Manitoba; west lows, those from the Pacific 
coast States and Western States between latitudes 48O and 
35O; southwest lows, from Lower California, Mexico, Texas, 
and the Gulf of Mexico; Atlantic lows, as designated; erratic 
lows, developing anywhere from the lalies east to the Maritime 
Provinces, including the New England States. 

The lows comprise all those occurring which were sufficiently 
well defined to be traced on the charts. 

I n  November the number of storms caused by erratic lows 
is very few in number, even less than in the January series. 

The diminution of storms attributable to northwest lows in 
their eastward advance is also more marked than in January. 
The number of s toms caused by west lows decreases as they 
progress eastward even more rapidly than does the number 
caused by northwest lows. This is somewhat opposed to the 
January conditions. The percentage of storms caused by 
southwest lows is considerably larger in November in the 
Lake region than it is either in the lower St. Lawrence Valley 
and the Gulf or in the Maritime Provinces. This is contrary 
to what occurs in January and proves pretty conclusively that 
the southwest low has a tendency to travel more inland in the 
autumn months than later in the winter. This is cerhinly 
instructive. The general characteristics of the Atlantic lows 

ber appears to be slightly greater, and on rare occasions they 
spread sufficiently far inland to cause a storm on the lakes. 

November is generally asserted to be the stormiest month 
of the year in the Lake region. It is undoubtedly on the 
arerage the stormiest month during the season of navigation; 
the number of heavy gales that occur is not, however, very 
large although greater than in December, and, whereas, some 
Novembers may be excessively stormy, others are comparatively 
free from storms. 

I n  the lower St. Lawrence Valley and the Gulf, also in the 
Maritime Provinces, November is not as stormy a month as the 
three succeeding it. 

The gales of November have been divided into three classes, 
those of a very heavy type, the fresh gales. and the moderate 
storms. Adding the first two classes together the percentage 
of the fresh to very heavy gales for the districts is as follows: 
Lower Lakes, 43.1 per cent; lower St. Lawrence and Gulf, 61.8; 
Maritime Provinces, 49.3. Consequently fresh to heavy gales 
are more numerous in the lower St. Lawrence Valley and the 
Gulf than in the Maritime Provinces and much more so than 
on the Lakes. I n  the Lake region the gales of a marked heavy 
type were 43, this number being considerably greater than in 
the January series. In the lower St. Lawrence Valley and 
the Gulf the number was 49 which is 19 less than in January, 
and in the Maritime Provinces, 34, which number is 20 less 
than in January. As before mentioned the November series 
embraces one year more than that for January. 

The southwest low is responsible for the greatest number of 
heavy gales and the northwest low is the next, with about half 
the number. 

Apparently no hard and fast rules can be laid down for the 
development of any gale from the most severe to the most 
moderate, but there is unquestionably a tendency for types of 
conditions to be repeated and for a series of storms either to 
develop in much the same locality or else to move from much 
the same quarter, their general conditions and accompaniments 
being very similar; this at times is particularly marked. 

The low area with two foci and the low area with the es- 
tensive trough, in which the subsidiary development so often 
occurs in its southern quadrant, are two classes of depressions 
responsible for some of the heaviest storms. 

vary very little from those of January, except that thei-. I num- 
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