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TABLE VII.—Heights of rivers referred to zeros of gages, October, 1908—Continued.
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Trinity River. Miles. | Fret, | Feel. Feet, ! Fret. | Feet. || Red River of the North. | Miles.| Feet. | Frel, Feet. Feel. | Feet.
Dallas, Tex..........connn 330 25 23.9 7 2.2 ‘ 30| &7 |21.7 | Moorhead, Minn.......... 418 6 8.5 12,13 7.5 1,2, 81 1.0
Riverside, Tex . 100 40 i4.1 13 0.3 ! 1] 7.8 13,8 Columbia River.

Liberty Tex ..o 42 25 15.0 ! 17 4.2 ! 3] 0.8 10.8% || Umatilla, Oreg............. 270 25 | 7.4 9 5.5 31| 6.6 1.9

K érg‘.soa River. 369 21 - . 0.0 02.3 La The Dalles, Oreg. . 166 40 10. 4 11 7.4 30,31 ] 9.0 3.0
opperl, Tex.............. .2 X 22-31 .3 7.2 - . ;

Waco, Tex......... Joso1| 26| 168 1| 25 31| A% 143 Willamette River. 1

Hempstead, Tex . 215 40 19,0 4 0.3 21 7.4 | 18.7 [ Albany, Oreg.............. 118 20 3.1 7 1.0 |1-4,27-31 | 1.5 2.1

Booth, Tex ................ 76 39 14. 4 13 0.8 1! 7.1 134 | Portland, Oreg..... 12 15 6.2 8 2.7 , 4.5 3.5

Colorado River, : . i Sacramento River,

Austin, Tex 214 18 10,2 4 1.3 31: 3.0| 89| RedBluff, Cal.............. 265 23 1.2 10 — 0.1 2-8| 0.2 1.3
Columbus, Tex......7..... 100 24 26.0 [ 6 2 ! 311 10.2 | 19.8 || Sacrameunto, Cal............ 64 29 8.7 15 ‘ 7.0 1] 7.5 1.7
129 days.

HAWAIIAN OLIMATOLOGICAL DATA. Meteorological Observations at Honolulu, Uctober, 1908.

By R. C. LYDECKER, Territorial Meteorologist.
: The station is at 21° 18’ N., 157° 5¢/ W. It is the Hawaiian Weather Bureau station
Rainfall data for October, 190. Punabou. (See fig. 2, No, 1, in the MONTHLY WEATHER REVIEW for July, 1902, page 365.)
{ Hoﬂl.‘w3r;iiarlx sml}nlnrd timehis 108 30m= slow of Greenwich time. Honolulu local mean time
- . is 1 u slow of treenwich.
H ] 2 o The pressure is corrected for temperature and reduced to sea level, and the gravity cor-
Stations. = g Stations = 3 rection, —0.06, has been applied.
] 2 d
[ 3 8 3 The average direction and force of the wind and the average cloudiness for the whole day
& g 2 g are given uuless they have varied more than unsual, in which case the extremes are given.
= - = - Thescale of wind force is 0to 12, or Beaufort seale. Two directious of wind, or values of wind
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other.
HAWAII ’}Iginfall for twenty-lfour hours ig measuref at 9 a. m, local,dor 7.31 p. m., Greenwich time.
* 1[—Cont’ e rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above
Waiake]ailmo’ e. and ne. F"‘;{)' I’;f,hg-' Wftilull\;fﬁ&g{) Cont’d, F;;([) I"%’“’gi ground. Ground is 43 feet and the harometer 50 feet above sea level. ’
- 2. 2 D T 2 X
Hilo (town).. 100 | 11,21 LANAL
{ .. 1,2 14.62 || K 4 1 L5 . . .
%:;::;:: .. 'lgg 11 ?3 comuku OAHU. 0 3.1 During twe'ntvy-fou‘r: hours preceding 1 p. . Greenwich a‘
Hakalau ... 200 | 10.45 || Punahou (W, B.), sw........ 47 2, < | Tempera- time, or 2:30 2. m. Honolulu time. )
Honohina .. .| 800 | 10.76 i\'lu{:'uikaI]{.\ua(Cnstle), wW..... 50 1. £ ture T ; ceatovel pd
Puuchua...... 41,050 | 17.32 akiki Reservoir ........... 120 2.2 = : empera- rs = Sea-level o
Laupahoehoe ..1 500 | 17.80 (| U. 8. Naval Station, sw. 6 0.9 4 ture, Means. Wind. = pressures. | 8 &
OOKAIB «.vvneennn enarennee 400 | 9.85 || Kapiolani Park,sw. 10 0.72  Date. | = ‘ = ==

HAMAKUA, De. College Hills 175 2 = o gl gal< 2u 50 : ‘g 4 g ki
Kukaigl covovrrvnrreninnnnnns 250 6.73 || Manoa {Woodlawn Dairy),c.| 285 [ £ 2 = =2 L& = g v & = g | =8
Paauilo .. . 300 6.64 || Manoa (Rhodes Gardens) ...[ 360 7 = E | g 2 2, = =B s | El ] =
Paauhau ........ 300 4.93 || Insane Asyluin.............. 30 1. % o "l e g |—8 £ ¢ ] H g3 |8
Honokaa (Mill). 425 5.62 || School street (Bisholla), awW... 4 B Glz | 2192 = 5 e = o |5
Honokaa (Meinicke).. ..i1,100 | 9.27 || Kamehameha School. .. . A = AlA | R [RS] & B | 2 A s
Kukuihaele .................. 700 5.94 || Kalihi-Uka, sw......... ....

KOHALA, 0. Nuuanu (W. W, Hall), sw. .. + 1 1 P
Awini Ranch ................ 1,100 2.91 || Nuuanu (Wyllie street)..... 7t 75 7.0/ 72 | ene. - -3
Niulif..ooononnn.n. -.[200 4,95 || Nuuanu (Elec. Station), sw. . i SR o 72 | eoe.-ne. | 13 8;" 2003 39' ool
N o ) 76 §2 |73 | 67.0/ 71 | ne. 14| 3-7/ 30.07 | 29.98 0.02
Kohala (Mission) ... 521 3.96 || Nuuanu (Luakaha), c....... 7 81 |74 | 657 69 | ne 4 4] 30.07 | 30.00 T
Eobala (Sugar Co.)... .o 2001 2.3 || U. & Experiment Station.... 75 %0 |72 |65.5 73 | ne 3-4 7-3 30,06 | 29,96/ 0.20
Hawi,Mill......... T 8.55 || Kaliula ..........cccoevnnnns 75 70| 74 Y "2 | 29, . 07
Puakéa Ranch .. .. 600 | 2.28 || Laniakea (Nahuina)........ 52 SoI8 | ELO T me 2 oa ot el BN
; : 75 8L |73 |63.0| 76 | ne 4-5 3-6| 30.05 | 29.99| 0.10

Puuhue Ranch.. 2.69 || Tantalus Heights (Frear).... 7 S T 7 -
Walmen 5o || Watmanalo. Ea 75 S0 |73 | 65.7) 71 | ne. 5 4-8 30.05 | 30.00| 0.08

. 2. 65 alo, ne..... . 5 80 |74 | 63.3) 65 | ue. 4-5 7-4| 30.07 | 30.01| 0.03

x Maunawili, ne. 75 80 |73 | 62.7] 64 | ne. 5 4] 30007 | 30,00 0.04
ggﬁﬂigé--- é 53 Xgﬁfgml e 68 80 |71 | 645070 | e 3 5 30.05 | 20.97 T.
folualog............ . - \huimanu, ne. 69 82 |67 | 647 75 | sw.-w. 1-0] 4-0| 30.02 | 29,95 T.
1\'.a.ukf;l_10kll Leheula B PR Ceeeeeen ]sst]guku, n.... 64 82 (87 | 643 74 | ealm. 0/0-4-0 30,02 [ 29.95 0.00
Kainaliu............ O P P Waialua. .. 71 83 |64 [64.0/76 | w. 1-0] 1-0] 3¢. 01 | 29.89 0.00
Kealakekua 1, 530 5.13 || Wahiawa.......... 74 79 | 63 | 70,7 93 | s<sw. 1-0] 4-10| 29. 01 | 20.77] 0.05
Napoopoo .. - 25 0.90 || Ewa Plantation, s....... 71 75 171 | 70.5| 91 | sw. o | |29.80|20.72| 0.2
Hoopuloa .. . 1),650 ..... e U. 8. Magnetic Station . 71 77 | 70 | 667 79 | ne. o0 | |29.85 | 2077 0.15
goowl:sdé oD 2 338 g~ Gg 1‘\‘1 ﬂ;l;illllllll{ ----- 69 83 |69 | 687 81 | s 1-0/ 7-3| 20.96 | 29.83| 0.01
uuwa . 2 - o : 70 83 | 63 | 67.7 76 | ne. 0-2| 330,01 | 20,92 0.00
Huehue........... JO U P Pacific Heights.............. 73 |esslse |70 | 667 74 | ne 10 120,01 2093 o000
N KAU, se. . L KAUAL 6o |67.5]82 |69 | 67.0[ 76 | ne 2.0/ 429,93 | 29,90 0.00
Kahuku Ranch............... 1,680 1.39 || Lihue (Grove Farm), e. 63 67 &3 |68 | 650/ 81 | s 1-p/2-7-2| 29.95 | 20.83/ 0.00
gorl]ufﬁpo -------- .- ség 0 g: {5333 ((i_fl‘{‘)k‘m))f ----- 63 | 655)62 |67 |66.7 76 | sw. 1-0| 0-4] 30.01 | 29.90| 0.00
aalehu.. .85 || Lihue (Kukaua), e.. 73 |69 |s2 |67 65775 | ne 1-0| 3-10{ 30.03 | 29.94/ 0.00
Hilea ... 8101 .0.20 || Kealig e, .....0coocco- - 71 (o7 |7 |70 |66.0/75 |une—ne| 3-5 3| 30001 | 29,92 0.56
Pahala ... el 890 L. Kilauea (Plantation), ne.... - 8 20.97 |73 |65 |80 | 70 | 63.5 64 | me.-une.| 1-4 2] 30.00 | 29.93 0.00
Moaula.......... L7000 |l Hvagalgl, T 10 10. 69 30,01 | 74 66.5179 |72 | 61.0| 63 | nne.-ne. 4 1] 30.04 | 29.95 T.
Voleano Hi‘&?f;' PARREEE 4,000 | 3.88 }; :‘;3111 - e }g -------- 30,04 |74 |67 |78 |73 |63.0/ 67 | ne. 2[3-6-1| 80.06 | 30.01| 0.00
) € a. Bl 30.05 | 72 5 7 7 52. 3| 6 3 3-8 5 30, 07
Olaa, I\Pl'i)untain V)lew (Russel)'1,690 |........ Waiawa . 32 1.47 e :,'2 :),Z é?, H 25 ; ,7-; ﬂﬁ 3 Z\_gj‘;‘ Zg g'; ‘"38 gl g (l)é
Olaa (Plantation) . . . 150 2. 41 7 N ol 7 - alo—o s 3007 | 29. 99| o
Kapoho .. 110 Wahiawa (Mountain} . 3, 000 12,00 3y §1 gé 5 ég ;1) 217) él 1[.:2 25 3-9 jg gé ‘;g gg g grs,
Pabos....o..erieriinnanaiian. 600 . McBryde (Residence) . .| 850 6.50 7T - ’ - . - o
Lahaina MAUL w0 }a:::: (Gor. Road)..... - 3;5,2 S8 Sums. SRR R PR PN DRI PN ISP SR PR 2.16
.............................. 4 s Weaiiionans I s < 16
Waiopae Ranch ... .. 700 [........ Lawai, e. .| &00 6. 56 " 29. 970! 72 57 4| 70.5' 65.71 73. 9 9 99 ¢
Kaupo SMokulau), . 2l ogs 31 Koloa il 100 3 30 Means.| 29. 97 L0 | 67.7 | 80.4] 70.5 65.7) T3.%.......... .3 4.3 30.016/29, 930}......
Kipahulu,s ....... ..| 3808 5.70 » P ] Depart-|
Hana........ [ P P elayed Seplember reports. 5 i : E
Nabiku, ne . el e 5 Wataga . pemeer repors- 1 1.60 ure..| +.005. ..o | 0. 4(+3. 4‘ ............... [ R P —0. 59
Nahiku ... LL,600 ... Puuwalawaa. Ranch. 2,88
Haiku, n......... 700 7.61 || Hoopuloa......... 1, 650 6. 05 3 . .
Koia (’Erehwon), o 4,500 3 85 H:;ogulo.... . " 300 a 0; _ﬁl\qigatheu.\per.tmlre fu‘g' ‘the{‘ momhthof t{)cpk:l)_eﬁir, 19({3, (6+2+9).+ ?_=‘)75.1;’.; normal is
Kula (Waiakoa), n.. 700 3.17 | Kulr (Erehwon}. . 5 04 éq'é(ﬁ ean pressure for the month of October, 1903, (94 3) + 2==<29.972; normal is
i,n...... 7 Xealia....... . .18 T : - - :
P:ilaomalel,f 1,:1423 '_53 l}\{glaolm 1'1) };9 # This pressure is as recorded at 1 p. m., Greenwich time. {These temperatures are ob-
""""""" o 000 |4 01 o served at 6 a. m., local, or 4.31 p. m., Greenwich time. ]These values are the means of
Haleakala Ranch............ 2,000 4.21 1, 100 2, 8% (64942494 3Beaufort scale

Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time.
Note.—The letters 1, 8, e, w, and ¢ show the exposure of the station relative to the winds. || 7-10-8.




Ocroser, 1903,

Temperature table for October, 1908.

ot Eleva- | Mean | Mean | Cor. | High- | Low-
Stations. tion, max. | min, | av'ge. est, est.
I‘CCL o o o o [+
Hilo coviviiii i 40 82. 4 66.7 73.9 87 62
Pepeekeo .......oiiiiiiiiiiiiiiiiiein 100 78.9 69.7 73.6 83 68
Kohala .... e 521 79.4 67.6 72.8 85 64
Naalehu........... 1,903 76.0 62,0 63.3 80 53
Waimea ........... 2,730 73.4 60. 5 66.2 82 53
Voleano House 4,000 73.1 53.6 62.7 80 51
Waiakoa........ 2,700 81. 4 58.6 69.3 89 54
W. R, Castle.... 50 80.6 71. 4 75.1 84 66
Ewa Plantation. e 60 83.0 68,0 74.9 86 61
United States Experimental Station ... 350 8.3 69. 8 75.0 86 69

GENERAI, SUMMARY FOR OCTOBER, 1903.

Honolulu.—Temperature mean for the month, 75.1°; normal,
76.2°; average daily maximum, 80.4°; average daily minimum,
70.5°; mean daily range, 9.9°; greatest daily range, 19°
(12th); least daily range, 4° (14th); highest temperature, 83°
(several); lowest temperature, 64° (12th).

Barometer average, 29.972; normal, 29.967; highest, 30.07;
(several); lowest, 29.72 (14th); greatest 24-hour change, that
is from any given hour of one day to the same hour on
the next, .13 (12th to 13th); lows passed this point, 13th
to 16th, inclusive, and 20th; highs, 1st to 3d, 7th to 9%h, and
26th to 31st, inclusive.

Relative humidity average, 73.9 per cent; normal, 70.5 per
cent; mean dew-point, 65.7°; normal, 66°; mean absolute
moisture, 6.87 grains per cubic foot; normal, 7.06 grains.

Rainfall, 2.16 inches; normal, 2.75 inches; rain record days,
17; normal, 20; greatest rainfall in one day, 0.56 (from 9 a. m.
22d to 9 a. m. 23d); total at Luakaha, 7.89; normal, 11.69;
at Kapiolani Park, 0.72; normal, 1.12.

The artesian well water level rose during the month from
33.10 to 33.30 feet above mean sea level; October 31,1902,
it stood at 32.95. The average daily mean sea level for the
month was 9.94 feet, the assumed annual mean being 10.00
feet above datum; for October, 1902, it was 10.05.

Trade wind days, 23, (one of nne.); normal, 22; average
force of wind during daylight, Beaufort scale, 2.3; average
cloudiness, tenths of sky, 4.3; normal, 4.3.

Approximate percentages of distriet rainfall as compared
with normal: Hawaii, Hilo district, 96 per cent; Hamakua,
126; Kohala, 109; Waimea, 83; Kona, 79; Kau, 23; Puna,
23; Island of Maui, variable from 137 at Puuomalei to 280
per cent at Wailuku; Oahu, 60; Southeast Kauai, 87; North
and West Kauai, 187.

The heaviest 24-hour rainfalls for the month were at Hilo,
3.99, (5th); Nahiku, Maui, 5.84 (25th); and Waiakea, Hawaii,
5.85 inches, (5th). The heaviest monthly rainfall reported was
at Laupahoehoe, Hawaii, 17.80 inches.

Naalehu; mean relative humidity, 74 per cent; barometer
average, 29.39; lowest, 29.24; highest, 20.49; greatest 24-hour
change, 13.

Kohala; dew-point, 66.0°; relative humidity, 77.4 per cent.

Ewa plantation; dew-point, 63.0°; relative humidity, 65.2
per cent; barometer average, 29.97.

The principal features of the month were the eruption of
Mauna Loa, the heavy electric storm on Maui and Lanai and
the low average temperature. Smoke was first observed issu-
ing from the crater of Mauna Loa (Mokuaweoweo) at 12:45
p. m. on the 6th, and activity has continued up to the present
time. At the close of the month the lava lake was reported
to have risen to within 700 feet of the crater’s rim, but as this
is an eye estimate due allowance must be made; the best au-
thority gives an estimated rise of the lava as from 25 to 30 feet
above the floor of the crater, which when the volecano was not
in an active state, was 800 feet below the crater’s summit. This
crater is oblong in shape being 3.7 miles long and 1.74 miles
in width. The mountain has thus far withstood the pressure
from within, and no outbreak from its sides has occurred,
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hence no flow of lava. In connection with this eruption the
report of Captain Coath of the British ship Ormsary is of more
than passing interest. Captain Coath reports having expe-
rienced a remarkable disturbance of the sea lasting from the
afternoon of the 5th to the morning of the 6th, currents and
high cross seas in every direction, the vessel making no head-
way and unmanageable, Mauna Loa bearing east-southeast dis-
tant about 80 miles, on the afternoon of the 6th the activity
of the volecano was noticed from the ship. There are no re-
ports of earthquakes previous to the outbreak which occurred
without warning, and an interesting question arises as to
whether this disturbed condition of the sea was the result of
a cause, or an effect of volcanie activity.

The electric storm on Maui began on the afternoon of the
14th, and lasted until the morning of the 15th, being most
severe during the night; considerable damage was done by
lightning both on this island and Lanai which also experienced
the same storm.

The mean temperature for the month, 75.1° is the lowest
October mean, with one exception (74.7° in 1894), on record
during twenty-one years observations at the Weather Bureau,
and is 1.1° below the normal for that month. The mean rela-
tive humidity was 3.4 above the normal. Dew eight mornings.
Bright glow on the morning of the 11th. Smoke haze on
southeast horizon 16th. Distant thunder from southeast a. m.
and p. m. 14th, and lightning during the night, the latter also
reported from Hilo to the northwest (electric storm of 14th
and 15th on Maui and Lanai). Thunder morning of the 15th.

Reports from other stations: Hilo, earthquake 6:05 a. m. on
the 24d; lightning to northwest on the evening of the 14th;
heavy thunder shower on the 16th, Kohala, Hawaii, “ Kona ”
(wind from south-southwest) 14th to 16th, inclusive, trade winds
on all other days of the month. Pepeekeo, Hawaii, winds east
and east-northeast 19 days, other days from north to north-
east; average force, 1.3; heavy surf, 4th to Tth, inclusive, also
28th and 29th; distant lightning, 15th; lunar halo same date,
voleanic smoke all day, the latier on the 24th also; thunder-
storm from 1 to 7 p. m. 16th, with distant lightning in evening;
fine morning and afterglows numerous during the month, with
more or less reflection from volcano at night; dew, 7 mornings.
Waimea, Hawaii, fresh and strong northeast winds first and
last portions of month with gale on the 8th and 9th, calms
and light winds 10th to 21st. Naalehu, Hawaii, trade winds
26 days; medium earthquake on the 7th at 2:45 p. m.; erup-
tion of Mauna Loa first observed about 2 p. m. on 6th. Vol-
cano House reports a very dry month.

CLIMATOLOGICAL DATA FOR JAMAICA.

Through the kindness of Mr. H. H. Cousins, chemist to the
government of Jamaica and now in charge of the meteoro-
logical service of that island, we have received the following
table in advance of the regular monthly weather report for

Jamaica:
Comparative table of rainfall for October, 1903.

[Based upon the average stations only.]

Rainfall,
. Relative | Number of
Divisions. area. stations.
1903. Average.
Per cent. Inches. Inches.
Northeastern division ................... 25 24 8.98 13, 44
Northern division ....................... 22 53 6.24 7.67
West-central division e 26 23 8,40 12,30
Southern division «........... ... 27 32 b, 49 10. 42
Means .....ooviii it 100 213 7.28 10. 96
The rainfall for October was therefore below the average

for the whole island. The greatest rainfall, 19.25 inches, oc-
curred at Moore Town, in the mnortheastern division, while
0.50 inch fell at Denbigh in the southern division.



