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SPECIAL OONTRIBUTIONS.

OLIMATOLOGY OF COSTA RICA.
Communicated by H. Prrmer, Director, Physical Geographic Institute.

TasLE 1.— Hourly observations at the Observatory, San Joss de Cosia Rica,
during September, 1901.
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Mm. %_O”T oC. °oQ, * % | Mm.| Mm. | Hrs.
18 Mereercrasenscnnses| 4.00| 8,58 17.61 | 17.81 o4 94| 1.1 0.7 2.88
2a.m.. 3.50 318 | 17.%4¢ ) 17.11 o 4| 1,9 0.4 250
3a.m. 83.35| =2.88| 17.05| 16.91 93| o4/ 4.3( 0.6/ 2.02
4a.m. 3.20 3.8 16.85| 16.78| 988 94; 2.9 0.5| 2.50
5a.m 846| 8.07| 16.88| 16.62( 92| 84| 1.4} 0.3 | 2.00
6a. m. 3.7 3.48 | 16.71| 16,56 92 9| 1.1 0.2 0.8
7a.m 4.01 8.79( 18.04 [ 18.25 89 8| 0.9 0.1 1.00
8a.m 4.36| 4.09| 20.00| 2009 8| 8 1.0| 0.0{ 0.50
9a.m 4.62 4,19 20.22 | 22.27 ™ "8 1.1 0.1} 0.88
10a. m 4.73 | 4.26 | 23.04 | 24.01 63| 68| 41| 0.0 1.00
11 a.m 43| 4.06( 2522 24.80( 66| 68( 8.8 0.5 1.17
12 M..s cecesraavenesess| 8.80| 8.57| 2.10( 22.00| 67| 69| 4.5( 8.6| 1.7
1 p.m...... weesernsenes| 8.80 | 2,97 24.98| 24.61 68| 71]12.0|15.7| 2.25
2p-m.. 2.98 |- 2.61 | 23.82| 28.57 76 76| V.2 (2.1 5.76
8 p.m. 2.50 2.32 | 20.43| N.%W 81 81| 41.4 [ 28.1| 6.84
4p.m 2.63| 238| 21,10 20.86| 87| 85|79.4|056.8 | 10.24
5p.m 2.89 2.65 | 20.16 | 20.14 88 88 | 60.5 | 85.1 [ 10.78
6p.m 337| 8.08( 19.43| 19.86{ 93| O1|41.9(d6.1|13.268
7p.m 83.84 85| 1908!| 18.85 95 92 | 41.0 | 39.6 | 10.51
8§p.m 4.28 3.81| 18.79 | 18.58 95 93 | 47.6 | 21.3 | 10.51
9p.m 4.61 4.20 | 18.57 | 18.28 95 92| 82.9(18.7| 6.91
10p.m.eeerses 4.74 4.30 | 18.20 | 17.95 96 92| 9.0 7.4 6.01
11p.m......... . 4.68| 4.20| 18.08| 17.78)| 96| 93| 9.1 | 8.2 | b5.50
Midnight ...... 432 | 3.89| 17.79 | 17.45| 95| 93| 6.7 | 1.8 8.75
Mean ........ .| 663.81 | 663.45 ( 19.97 | 19.81 86| 86 (......[..
Minlmum...........| 661.60 | 650.58 | 13.8 13.8 .1 71 P PO P reaeas
Maximum ..eeues...| 666.20 | 666.82 [ 20.8 80.0 100 |.000ee| 89.8 |iavni]eenens
Total..covaenenas [ EPTOURIY P PPN A I oo 1481.8 (820.2 |111.62

REMARES.—The barometer is 1,169 meters above sea level. Readings are corrected
for gravity, temperature, and instrumental error. The dry and wet bulb thermome-
tersare 1.8 moters ahove ground and corrected for inatrumental errors. The hourly
readings for preasure, wet and dry bulb thermometers, are obtained by means of
Richard registering instruments, checked br direct observations every three hours
from 7 a&. m. to 10 p. m. The hourly rainfall is as given by Hottinger's self-register,
checked once a day. Under maximum, the greatest hourly rainfall for the month
is given, The standard rain gage is 1.3 meters above ground. In the Costa Rican
system the an Jose local time is used, which is 0t 86= 18 3¢ glower than seventy-

fth meridian time.

drought has prevailed on the coast belt of the Caribbean Sea:

Notes on earthquakes.—September 8, 6:10 p. m., slight move-
ment, north-northeast to south-southwest, intensity II, dura-
tion eleven seconds; ended with a strong and sudden shock.
September 13, 12:07 p. m., slight tremors, east-northeast to
west-southwest, intensity I, duration four seconds. Septem-
ber 28, 8:45 a. m.; slight tremors, east-northeast to west-
southwest, intensity I, duration three seconds.

TasLE 8.—Rainfall at stations ¢n Costa Rica, September, 1901,
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Stations. g2 |8 Stations. E _5-
g | co S
dq |& <4 | &
Mm. . Hm.
1. Sipurio (Talamanca)...... 2060 18 || 14, Juan Vinas... 4 12
2. Booa Banano ........ J 60 14 || 15. Santlago ... 157 F-]
8. Limon . .......c.u0 ofessaci]eses.of] 16 Paraiso.... 188 18
4, Swump Mouth....... 96 8 {| 17. Las Concavas...... 213 17
B.Zent . ....cciivriinaianns o T8 11 || 18, Ca eannascenn RTITIITE 23
6. Gute Hoffnung ..cc........ 129 5 ([ 19. Trea RIO8 svevrvrensarea-us 517 27
7. Siquirres ..evveiiiiveianne. 901 10 || 20. 8. Franocigco G . ..l 490 ]
8. Guupiles.. 340 17 || 21. Ban Jome ... 482 28
9. Sarapiqui . 404 26 || 22. La Verbena. 556 U
10. Sun Carlos WY 19 || 28, Nuestro Am 836 28
11. Las Lomas. veses]esse-.ll 24, Alajuela .. .. 388 [}
12, Peralta ... 2452 17 || 25. 8an Isidro Alajuela a® %
18.: Turrlalba... ........... wee! 188 18 :
Not reported previously.
Stations. July. August.
Mm. Mm.
SWAmMP MOTtH...ceeiseenee venvacanaesonsssncieacarossrnsecssar|roses aanree ) 8
Zent «eoviene .| 209 19 84 13
Siquirres .. eleese ofuesees| 174 15
TUFTIAIDA ceiviriannnsonresnsasessassonnrosonns  sosicansessenns EEIITR P 1 1"
|

MHEXICAN OLIMATOLOGICAL DATA.

Through the kind cooperation of Sefior Manuel E. Pastransa,
Director of the Central Meteorologic-Magnetic Observatory,
the monthly summaries of Mexican data are now commu-
nicated in manusecript, in advance of their publication in
the Boletin Mensual. An abstract, translated into English
measures, is here given, in continuation of the similar tables
published in the MoNTHLY WEATHER REVIEW since 1896.
The barometric means are now reduced to standard gravity.

TanLe 2. Mezican data for September, 1901,
" Sunshine. Temperature of the soil at depth of—| & : -l @ Prevalling
e p e epth of g-g - g EE Temperature. 'E g ":'1 g direction.
me. L) ations. g ] . o= | & : S
Observed, Normal, (g,15m.|0.801m. 0.60m.|1.20m. (8.00m.| BE8 £ (85| 4|48 |<8 ET" B g
: 5 4 |=E |8 |5 | == E | 8
Hours, Hovurs. .| Inch. | OF. |°F, |OF. % *|Inch.
7a.m... 8.28 9.86 59 | Chihnahua 25.26  84.2 ( 58.6 | 78 ¢ 66 | 1.95 |eeavanaeee|s
Sa.m.. 18.99 20.85 Guadalajara . 24.87 | 80.6 | 56.8 | 70.2 77| 9.78 | sse.
9a.m.. 21.25 22.20 {. (Obs. del. Est.)
10a.m....cc..nn 21.83 N.07 58 | Guanajuato ......... 6,640 | 23.62 | 87.8 | 47.1 | 66.6 66 | 9.58
11a.m 18.41 20.07 Leon (Guanajuato)...| 5,908 | 24 22 | 84.4 | 46.6 | 67.3 76 | 7.51
12Mececncaanss 16.67 16.40 Muazatlan,.... .. W ; 00V.76 | 9.1 | 7R.7 | 84.0 78] 8.60
Mexico (Obs. Cent.)..| 7,472 | 22,98 | 77.2 | 46.8 | 61.5 78 | 5.57
1p.m.. 11,58 12.48 Monterrey (Sem )....| 1,626 | 28.11 | 99.5 | 55.9 | 77.0 72 (10.74
2p.m. 10.91 11.75 Morelia (Seminario)..| 6,401 | 23.89 | 75.9 { 49.8 | 58.5 80| 7.19
Sp.m. 7.75 8.65 Puebla (Col. Cat.}... 23.81 | 77.0 | 48.6 | 64.6 76 | 9.65
4p.m. 3.83 4.50 ueretaro .1 6,070 | 24.13 | 82.4 | 46,9 | 66.2 70 | 8.56
5p.m. 2.57 2.08 fsldro{Hao.de Gto)|.cece-alivceees] 77.0 | 84.4 |.00vei)innsed|10.68
6p.m. 0.08 0.51 |. TOIDOR cveene-sinesess| 8,812 | 21,00 | 72.7 | 88.1 | 57.9 |49
gg:lnl eee o res Zapotlan...ceoeeeeessf 5,078 | 25.00 | 82.8 | 56.8 | 69.8 72 [10.87
lg g E. N *Reduced to standard temperature and gravity.
T '
n v :
b HAWAIIAN CLIMATOLOGICAL DATA.
MOBD...oefeceenncincna]asisnernanas By Curmis J. Lroxs, Territorial Meteorologist.
Total...... 141.63 150,42 [+ cccnen P T T I . GENERAL SUMMARY FOR SEPTEMBER, 1901.

Notes on the weather.—At San Jose the pressure, tempera-
ture, and relative humidity have varied but slightly from the
normal for the month. Rain has been rather excessive on
the Pacific slope and on the mountains of the interior, while

Temperature mean for the month, 77.2°; normal, 77.5°;
averagedaily maximum, 84.1°; averagedaily minimum, 71.1°;
average daily range, 13.0°; greatest daily range, 18°; least
daily range, 8°; highest temperature, 86°; lowest, 66°.
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Barometer average, 29.959; normal, 29.970 (corrected for
gravity by —.06); highest, 30.07, on the 1st; lowest, 29.85, on
the 30th; greatest 24-hour change, .07 (20th p. m. to 21st p.
m.); “lows” on the 21st and 80th; “highs,” 1st and 19th.
This is the sixth successive month of barometer lower than
normal.

Relative humidity, 69.4 per cent; normal, 68.4; mean dew
point, 66.5; normal, 66.3; mean absolute moisture, 7.12
grains to the cubic foot; normal, 7.06.

Rainfall, 0.85 inches; normal, 2.04; rain record days, 17;
normal, 18; greatest rainfall in one day, 0.12, on the 14th;
total at Luakaha, 7.17; at Kapiolani Park, 0.15. Total rain-
fall since January 1, 24.82; normal, 24.78.

The artesian well water stands at 32.20 feet above mean
sea level. This is 0.35 foot higher than at the same date in
1800.

The average daily mean sea level for September was 10.46
feet on the scale, 10.00 representing the assumed annual
mean, and 9.82 the actual mean for nine years previous to
1901. The lowest monthly mean during that period was
9.45, 10.46 as above being the highest.

Trade wind days, 24 (2 of north-northeast), normal for

Rainfall data for the Hawaiian Service.

: “ : =
£ 8 £ &
Stations. b s Stations. 2 -
b - [ ey
2 | & 2 &
1=} 7] 3] 7}
HAWAIL MAUI—Conlinued. Feet.| Inches
HILO, e. and ne. Feel. .|| Nahiku,ne......cocciaennns 60 5.4
WaIBKOR «cceees - eo-ccannaras 50 69 | Nahiku,ne..... P 800 6.46
Hilo (town) . 100 Halku. Doveeee crvvieninnes 700 .62
Kaumana .. 1,250 Kula (Erehwon), n.. 2,700 0.41
Pepeekeo. 100 Puuomalei, n 1,400 [cevannee
Hakalau.. 200 [veeeeae|| Pala, Doveeennen 180 0.63
Honoh'na 800 |. Haleakala Ranc 2,000 0.98
Laupahoeh 500 |. ailuku....... 200 0.12
Ookala.... 400
HAM. Keomuku, €.....c covevanose [ 2 PSP,
Kukalat..oiceervnirensaannas 250 0.88 AHU.
Paamilo....ccoriiaiiiennnaan 750 0.45 || Punahou (W.B),8W........| 47 0.85
Paauhau Mill (Gibb). ...... 0.34 || Kulagkahua,sw..... 50 0.47
Paauhau (Greig).ce..c..ce.. 1 Makiki Reservoir 120 1.19
Honokaa (Mulr).....c..eeeen. . Kewalo (King street), sw..| 15 0.49
Honokaa (Rickard).. ...... ..|| United states N. 8., sw..... 6 0.45
Kukuthaele ......... ceeenes Kaplolani Park,sw.........| 10 0.15
KOHALA, . Manoa(Woodlawn Dairy),c.| 235 6.07
Awini Ranch Makiki Reservoir ..........[..... |ssveeee.
Niulii...... 8chool street (Bishop), sw.{ 50 1.42
Pacific Heights, sw | 700 8.03
Insane Asylum, s 30 1.19
Kalihi-uka...... 210 4.00
.|| Kamehameha Scho 0w 1.17
. Nunanu (W.W. Hall), sw..| 50 1.14
KONA, W. Nuuanu (Wyllie street),sw.| 250 3.29
Kaflua......... cevaresceannus Nuuanu (Elee, Station), sw.| 405 4.29
HolualoR -cvee « creees oo Nuuanu (Luakaha) c...... 850 717
Kealakekua ccvoeervsonssaane Waimanalo, ne............. 2B 0.85
NapoopO «ecees-.s censsneses Maunawiii, ne . . 300 1.87
Kaneohe, Ne.-ceveeieeinnnns 100 | eivene
2,41 || Ahnimanu, ne....cecenvvvees 350 2.79
0.57 || Kahukua, D..oeevee oo v-osne 25 1.17
2.01 || Walalua,n.. 20 0.21
1.9 || Wahiawa, c... 900 [eeee....
4.29 (| Ewa Plantatlo 60 0.97
7.08 || Walpahu, s.... 200 0.10
Moanalua, sw. 15 1.38
4.05 KAUAI
8.37 || Lihue (Grove Farm), €..... 200 2.3
-------- Lihue (Molokoa), ©.........| 300 2.7
4.77 || Libue (Kukaua), ©.......... 1,000 8.11
vee see] KORIIR, @c0neeeeciiiiiennenn, 15 1.87
Kilauea, D@:.v sevicnees oo 325 2.80
-------- Hanalei, n..... versse| 10 8.15
Lahains,........ [ I P Waiawa, 8W.. i -cceeaenaen. 32 1.21
Walopae Ranch. s... 700 0.44 || Eleele,s....... T 200 [rennanss
Kaupo (Mokulau), 285 | 8.88 | Walawa, Mourtain, s...... 2,100 |.ervnne.
Kipahulu,8............ 800 4.99 || MoBrides (Re8.) «..ccvvinies]enssenlonenanns
Hamoa Piantatlon. 86 .. 60 [eoce oo
Records not hitherto published, August, 1901.
Kaplolani Park «......cveenefenenn. 0.15 || Honohina ............. oot |oeann. 7.25
eWAlo ...... cieiiieecennii]enanns 0.50 || Laupahoehoe .. 3.10
Honokaa (Rickard). 0.61 | Kula (Erehwon) 0.35
Kohala Sugar Compa 0.58 || Kealifh.coouueaans 0.99
Hakalsu ........... 6.79

Note —The letters n. nw. e. 8w. se. ne. and s. attached to each name indlcate the
exposure or direction toward which locallties face; *c,” central locality.
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September, 26; average force (during daylight) Beaufort
scale, 2.4. Cloudiness, tenths of sky, 8.9; normal, 40. No
northerly upper currents.

Approximate percentages of district rainfall as compared
with normal: Hilo, 42 per cent; Hamakua, 16; Kohala, 20;
Waimea, 35; Kona, 120; Kau, 70; Puna, 80. Maui: Wai-
lukn, 20; Makawao, 120. Oahu, 57. North Kanai, 50; South
Kauai, 90 per cent. The drought in North Hawaii, also on
the Maui Isthmus is still serious, and the forest fires are not
yet extinguished. Rains will probably set in before the end
of October.

Mean temperatures : Pepeekeo, Hilo district, 100 feet ele-
vation, average maximum, 80.4; average minimum, 70.2;
Waimea, Hawaii, 2,730 elevation, 78.2 and 65.3; Kohala, 521
feet elevation, 83.4 and 71.4; Kulaockahua, W. R. Castle’s 60
feet elevation, highest, 88: lowest, 67; mean, 77.1; Ewa
Mill, 50 feet elevation, 88 average maximum and 71 average
minimum ; probable mean, 78.5.

No heavy surf reported during the month excepting mod-
erately heavy on 12th and 13th.

No lightning nor earthquakes reported. The last vestige of
snow on Mauna Kea as seen from Hilo has disappeared.

Meteorological Observations at Honolulu, September, 1901,

The station Is at 21° 187 N., 1570 50 W,

Hawaiian standard time Is 102 30= slow of Greenwlich time. Honolulu local mean
time is 10 31= slow of Greenwich.

Pressure is corrected for temferatnre and reduced to sea level, and the gravity
correction, —0.06. has been applied.

The average direction and force of the wind and the average cloudiness for the
whole day are given unless they have varied more than usnal. in which case the ex-
tremes are given. The scale of wind force i8 0 to 12, or Beaufort scale. Two direc-

. | tions of wind, or values of wind force, or amounts of cloudiness, connected by a
3 | dash, Indicate change from one to the other.

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.81 p. m.,
Greenwich time, on the respective dates.

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet
above ground. Ground is 43 feet. and the barometer 50 feot above sea level.

o During twenty-four hours preceding 1 p. m. Green- | o
[ wich time, or 2:30 a. m. Honolulu time. P
B Tegnpera.— b
~ ure. . -}
Tempera-\yri. = | Sea-level | 38
g ture, |Molstare,  Wind. B | jreisures, =i
Date.| + ; 2 b
. S . 3 @ .- . : . £
s | s | 2|84 |28 H o3 8| § |58
= = ] 8| ° [pgy]| =52 . | &2 8 | &5
& Bl 2|8 |E|2|e2 7B g 89 B | 8 |4
2211w | 2|8 |28 &8 e |5 5% | & |48
g p | 812 |8|5|<E| 28 8B s | 8|8
A |el=a|8|8dIz8) &5 (&< | =2 |8 |&
* + 1 H 3 §
.| 80.01 | 75 70.5 | 85.5( %7 | 66.7 68 | ne. 4-5 | 4-R | 80,07 | 30.00| 0.01
.1 29.99 | 76 67 84 |7 | 66.0( 66 | ne. 4-2 | 5-8 | 80.07 | 80.01 0.00
.| 80.00 | 77 69.5]84 |76 |64.5/61 | ne. 24 8| 80.04 | 20.94 0,00
.| 29.94 | 76 k] 84 |75 | 68.0l 70 | ne. 4-3 5 | 80.01 | 29.93) 0.10
30.00 | 74 K] 88 |55 | 70.8 75 | ne. 3|6-2|380.08 ] 20.94 0.10
20.99 | 73 1 88 |74 | 69.5) 73 | ne. 3 4 | 80.05 | 20.96| 0.08
.| 29.98 [ 76 70 8 |71 (68.5/72 | ne. ] 81 80.08 20,96 0.01
0.97 | 70 67.5185 175 |67.8 66 | ne. 3-1 2180.01 | 29.941 0.00
20.96 | 74 69 85 |69 |857 68 | ne. 34 2| 80.00 | 29.93 0.08
.| 29.05 | 69 66 84 (69 | 650 64 |mne. 3 4 | 80.00 | 29.90 0.00
20.06 | 78 67.5 |8 |69 | 6500 67 | ne. 32 6 | 80.02 | 29.94| 0.01
20.96 | 76 68.5]8 |73 |64.8( 62 | ne. 3 3| 80.01 | 20.94] 0.00
.| 29.97 | T4 68.5185 |75 | 650 61 | ne. 4 4 | 80.00 | 29.93 0.08
.04 | 74 69 83 (71 |(66.0/69 [ mne. 3 6 | 80.00 | 20.83 0.12
20.95 | 76 69 83 |2 |[67.8 72 | ne. 3 6 | 80.00 | 29.93| 0.08
29.95 | 69 65.5184 |78 |64.0( 61 | ne. 2 2 | 30.01 | 29,94 0.00
29.94 | 67 65 82 |68 |68.0(76 |s. 1]2-5|29.99 | 20.90( 0.00
20.94 | 0 67 84 166 |64.5 @ | sen. 1,4-2(20.68 (29, 0.00
29.94 | 77 71.5184 |67 |66.5 70 | se-ne 2] 1-5|20.98|20.80 0.12
.| 29.97 | 78 70 85 (78 |(68.8/ 70 | ne. 34 4 | 80.02 | 20.04| 0.08
.129.08 | 71 (] 84 |74 35.5 63 | me. 3 3 | 80.00 | 29,98] 0.02
20.92 [ 78 69.5181 |70 7.0/ 78 | nne. 20 |8-820.96 ' 29.86| 0.01
20.93 [ 75 68 84 | 69 |67.0{69 | ne, 1-8 | 5-2 | 20.97 | 29.89| 0.00
20,92 | 78 68 83 (75 (64.0/62 | pe. 8|83 |20.97 | 29.80 0.00
.| 29.96 | 76 69.51.84 [ 69 |66.5 60 |enenne. 28 [5-10 | 20.99 | 29.92( 0.01
20,95 | 71 68 7% |66.0 64 | me. 3-4 8| 80.01 | 29.91 0.00
29.95 | 72 70 84 (69 |67.0075 | mne. 30 4 | 80.00 | 29,91 0,08
20.95 | 69 67.56[ 84 | 69 [68.5 78 | se-sw. 1|4-8|29.99 | 20,90 0.00
20.94 | 67 63,5183 |68 |68.5 T8 |w. 1|98 80.00|20.98 0.02
.| 29.91 | 69 67 84 |66 |66.0/75 | n-s. 1|03 ]|R0.97{20.88 0,00
BUMS.e{eoccara]fonsser sonee faen s . seseen velssasses vonesl 0.86
l\geans 20.968| 72.9 | 68,3 | 84.1| 71.1| 66.5( 69.4 3.9 | 80.006[29.925/......
epar-
turl,'e I ) § | IR s TN +40.2/+1.0| FRICa U5 | FRTTTYN SO —1.19

*This pressure is as recorded at 1 p. m., Greenwich time. ¥These temperatures
are observed at 6 a. m., local, or 4:31 p. m., Greenwich time. %These values are the
means of (64-94+249) +4. ﬁ Beaufort scale.

Mean temperature for September, 1901 (642 -4 9) + 8 = 77.2; normal is Ti.5.
Mean pressure for September, 1901 (9-}-8) -+ 2=20.959; normal is 20.970,



