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CLIMATOLOGICAL DATA FOR CENTRAL AMERICA.
By W. W. Reep, Meteorologist.

[Prepared under the direction of the Chief of Climatological Division, Weather Bureau, Washington, D. C., April 28, 1923.]

The purpose of this paper is to combine in convenient
form tlge widely scattered weather data for the several
divisions of Central America found in the works mentioned
under ‘ Bibliography.”

It is to be regretted that some regions will be repre-
sented by very meager data, that many of the series of
observations are broken or even fragmentary, and that
the periods of time to which the tables relate are synchro-
nous for but few of the stations.

Before presenting the tabulated data it will be well to
make a general survey of the physical influences that
give to this region its rather diversified climate.

With respect to temperature conditions, three zones
may be distinguished: g‘he hot zone, tierra caliente, ex-
tending from the coast to an elevation of about 100 feet;
the temperate zone, tierra templada, subdivided into two
levels, the lower lying between the hot zone and an eleva-
tion of about 3,500 feet, the upper between this elevation
and that of 7,500 feet; and the cold zone, tierra fria, in-
cluding all regions with greater elevations.

The principal vegetable product of the different levels
will in(ﬂcate the effect of change of climate with ascent
from the sea. The typical product of the hot zone is
the banana, those of the lower and upper subdivisions of
the temperate zone are coffee and cereals; the cold zone
is not well adapted to agriculture, temperature below $0°
oceurring in alF months of the year. .

The precipitation received over this region shows
wide variations both as to amount and distribution
through the year and marked contrasts are to be found
within short distances. This may be explained by refer-
ing to the rain-producing causes and to the interposed
mountain barriers which set well-defined limits to which
these causes are effective.

In his paper “Central American Rainfall’’ Harrington
classifies the rains of this region under the following
types: Invierno, trade wind, norther, and eyclonic. The
invierno type is that due to the migratory movement of
the equatorial rain belt following the course of the sun;
its duration is from May to November, being somewhat
shorter in the northern than in the southern regions. In
the northern regions rains of this type have a single
maximum about the time of the summer solstice, while in
the southern regions there occur two maxima of precipita-
tion corresponding roughly to the two zenith positions of
the sun. In the interval, with diminished precipitatiowu,
there occurs about August the weranillo, or short dry
season, which for reasons given later appears well defined
only on the Pacific slope. With the passage of the sun to
the south of the Equator and the consequent withdrawal
of the rain belt there is marked diminution in this type of
rainfall in November, and by December the verano, or long
dry season, holds full sway, continuing until the coming
of the rain belt about one month after the vernal equinox.
The precipitation due to condensation of moisture carried
by the trade winds is limited almost entirely to the
Atlantic coasts and slopes, reaching its maximum from
June to August. The rains accompanying “northers”
generally extend no farther south than the crests of the
mountains of Guatemala and to the northern coast of
Honduras with maximum from December to February;
those of rarer occurrence in connection with cyclonic
disturbances in the Caribbean Sea reach, as a rule, to no
great distance inland and appear only in the hurricane

season. It is seen that nearly all of the Pacific coast
receives rain from only the first of the sources mentioned,
thus presenting the typical invierno, while the remaining
regions have in addition to this other sources of moisture
supply with rainfall throughout the year, the maximum
amounts being received in some one of the months from
June to November.

Temperature.—In this tropical region there is very
little difference in temperature for stations at or near sea-
level, but since the interior rises to considerable elevations
there is found for the entire region a range in mean annual
temperature of more than 20°. From an annual mean
temperature of 80° at the coast stations there is decrease
to a mean of 58° for an elevation of about 7,500 feet.
For all levels temperatures are rather uniform throughout
the year. Even at Quezaltenango (7,710 feet) the differ-
ence in the temperature means of the coldest and the
warmest months is only 10°. The means at this station
for January and June are 52° and 62° respectively, and by
referring to similar values for the United States it 1s found
that they are very near those for Washington for the
months of April and May and for New Orleans for the
months of January and March. Near the coasts the
highest temperatures range about 95°; for moderate ele-
vations they range about 90°, except where a wvalley
exposure such as that of San Salvador may give extremes
of 100° or slightly above; while for the most elevated
station reporting (Quezaltenango) the highest tempera-
ture is §3°. Extreme minimum temperatures range from
?bout 60° near the coast to 26° at the elevation of 7,700
eet.

Temperature means based on the formula max. + min.
+ 2 are available for all stations with temperature records.
These are given first, followed by tables giving mean
maximum and mean minimum temperatures. Geo-
graphic coordinates and elevations are found in Table 7
under precipitation.

TABLE 1.— Mean temperatures from daily extremes (° F.).

2
[~}
g - ' :é .
= .
Stations. SEl ;|2 - .
P HERE: 'E E|
L EENRid lsldlnl|Eld)e
=goaaag—;=g‘ae§5
S (&[S |<|=2|E18|<|8|S|2 (A<
BRITISH HONDURAS.
Belize. .. ..cccoveunnn... 5/76. 1177. 1|79, 4.80. 8/82. 682. 6(82, 4,83, 0:82. 8{80. 4/76.9(76. 4,79. 9
GUATEMALA.
Chimax...c.ccoveveeen.. 9/62.7|63. 7|65. 3,67. 1{69. 0,60, 0 R, 068, 4,68, 8/67. 1/64, 4(63. 2/66. 4
Guatemala. «v.eeeennn.n 663, 0,65.8169.0,70. 0;72. LI71. 0 A9, 2,60 -469.4 67.8/65. 863, 4,68.0
Quezaltenango.......... 5|51, 8153 4]57. 8'60. 1/62. 3:61. + 0. 460. 0'60. 259, 4]56. 9|52, 7:58. 1
SALVADOR. I
San Salvador........... 14{72. 5/74. 5|75.7)77. 1(75. 8(75. 275. 4{75. 5|74. 8/74. 8[73.2(72. 074.7
NICARAGUA. ‘ |
Bluefields. . ............ 3(78. 3,77.7/80. 882, 4120, 8,70, 2179. 379, 3179 279, 5170, 2,78, 470. 5
Greytown..--.......... 3(77. 5(77. 7178, 8180, 8/80, 8'80. 1(79. 279, 3:80. 4 80. 2|78, 477.5(79.2
COSTA RICA. ' ’
OChOB . eeerecenenannnen 374.8/75.0175.0177. 4(78. 8178. 377. 477, 5(78. 6/78. 6176. 8 75, 6I77. 1
580 JOS€ lomerannernnnns 5/67.3/68. 7|70. 2{70. 5[70. 7/69. 2|09. 1/68. 8:68. 668, 4168. 366, 9/68.9
CANAL ZONE. |
Ancon.......cccniaaenn. §180. 380, 4/81. 5[81. 7180, 5{79. 9/80. 2580 0[79, 8]79. 2{79. 0:79. 9{80. 2
Culebra. ... ...ccucn.... 7|77, 6,77. 5(78.579.7(79. 4/79. 179. 0,79. 0/78. 878, 3,77. 8 78. 0[78.8
PANAMA. '
Colon......covuvennnanns 6/79. 3:79. 2179. 8[R0. 5 79.8|79.4 79.4179. 3179. 5/79.0{78.1 79.0/79. 3

1 Mean of readings at 6 a. m. and 1 p. m.
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Marcn, 1923.
TABLE 2.— Mean maximum temperatures (° F.).
z
g . .
@ . g s
Statlons, S5 | B E-RIRE- SN
s Elslg| 12|55 é |
B2 2 EIE|E g2 |8|8 g
ga%aaagg.ﬁ%‘éoﬁﬂ
3 |SimiAE | R AlS i 4lmiojAain 4
BRITISH HONDURAS.
Belize. .. ..cvenuennsnns 5/79.0/79. 9/81.7/32.9/84. 9/54, 7|84. 4/36. 3(55. 553, 5,80. 8§79, 5/52.7
GUATEMALA. I
Chimax..... 9|73. 2/75. 2177. 2|78, 6[79. 3(77. 576. 577. 5[77. 4(75. 2172, 3(73.0 76. 1
Guatemala. 6(72.7|77. 4/81. 352, 483, 881, 378, 479, 0,78, 676.1|74. 1{72.378. 1
Quezaltenan, 5(65.7(67. 6(71. 6(72. 9/73. 0;70. 9;70. 3[70, 2|00, §|6S. 4;80. A5, 1)69. 4
SALVADOR,
San Salvador........... 14[86. 2188. 7[00, 1(90, 356, 985. 636, 2186, 4(84, 0I85, 5,84, 454, /%6, 6
COSTA RICA.
San Jose3............... 5[75.2'77. 5[79. 5[78. 4,78. 3:75. 975, 4[75. 4]75. 474, §75. 473, 2.76.2
CANAL ZONE.
ABCOD....ceoianinnnnns 8180 600, 2191. 790, 6/87. 7,96, 857. 87 4136, 916, 2/%5. 9ls8, 2188, 2
Culebra................. '7{85. 7i86. 3157. 6]SK. 6/56. 6,85, (S5, 0°96, 0S5, 985, 2 ¥4. 0,85, 3 80, 1
PANAMA.
(25 1 6/82.7152.5[83. 284,084, 354. 283, 5,83. /34, 484.1/82. 312, 883.5
! ' i i '

2 Mean for 1 p. m.

TABLE 3.— Mean minimum temperatures (° F.).

;
= I
2 [
@ . « .
: g . ™ ,_: e
Stations. BHl | B A2l e 31z ] =
SEl 5184 ﬁE_gE:IQ
B 8lEIEIE (s g(s|BlE|E128l8
g2 18|22 |e|d|El=|8 =l€|2|8,8
S @ |2 <2 |R|El<|Z(C|a &=
BRITISH HONDURAS, !
Belize..veeuonvnnannanns 5i73. 2)74.3,77. 2)78. i 80, 280, R0, 480, §180. 2,77.2/73. 73 2!-7':' 4
GUATEMALA.
Chilpax....cc..coooaoo.. €9.52. 2'52. 2153. 4/55. H[5R. 8|60. 6159. 5159, 4{150. 1)59. 0156. 5
Guatemala..... - 6:53. 2!54. 3,56, 7|57, 7160, 4,00, 8|59. 9(49, 4160, 3159, 5[57. 2)5
Quezaltenango.......... 5i37.9139. 2 43, 9|47, 3:51. 6|52, 9;50, 449, §/50. 7(50. 5{46, O]
SALVADOR.
San Salvador........... 14'58, 860, 3!51, 3/63. 9|34 R|G4, 9;64. 6 64. 6|64, 6 64, 2162, 1150, 5162, S
COSTA RICA.
San Jose®............... 5/59, 4159, 9,61. 0,62, 6/63. 1|62, 6/02. R 62, 2[61. 7:61. W61, 260, hlH1. §
CANAL ZONE. ]
Aneon........ccccaen-.. g 0|70. 6;71.3,72.7)73.4/73.072. 972, 7|72, 872,2172.0,71.4[72.2
Culebra................. 7,69.7/69.069.7i71,0,72. 2:72. 272, 1172, 071, 8171. 471 AT0.7IT1. 1
PANAMA. i
I
(44} 11 | SR 6175. 975, 9i76. 4 TG.9|75. 174 3]75. 375.0{74. 6|73.'.1 74.0i75. 275.2
I

3 Mean for 6a. m.

Means for temperature obtained by use of the formula
employed in Table 1 are probably slightly higher than
the true values, hence the following table with probably
more accurate values for a few stations is added.
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TABLE 4.— Mean temperatures by other formulae (°F.).

(Compacre with Tahle 1.)

%
fons. e NE-INSE K
Stations ﬁggﬁéa. ﬁgigéa
“gg?g?aﬁ's%%ogﬁ
S (2R <E|R 18 (<1&|S =& 4
|
Belize 1. 874.8[76.679.279.981.982.482.682.682.079.376.173.679.3
Chimax1.. 4.50. 7161. 3163, 5166. 0157, 547, 3:66. 2,66. 6166, 7|64. 862, 850,964, 4
Guatemala °1|61.3!62.s|65.167.663.066.2|65.866.065.764.s|62.861.364.s
Tegucigalpa 256 016S. 4|70 5/73. 4(78. 1/75. 4!74. 373. 2[72. 5l71. 2170, 5/66.971. 5
San Salvador 271972 574 7(76. 1[75.9/74: 4|74, 5|74 2|73, 4]73. 172, 4|71, 8|73.8
San José 1 12100.()]66.767.8 8.7|68.968.2i67.6|67.557.6|67.366.965.867.4
! Reduction to true mean by Hann,
? Formula, 7a+2p+0p-+3.
# Formula, 7a+2p+9p+9p+4.
 Hourly readings from thermograph.
TABLE 5.—Temperature extremes— Mazimum (°F.).
=
13
g : -
<Bl L& £ .1E|¢%
Stations. HEEI ﬁéfg‘é%g
el 3 BB |Elw(glalb(3|8]|8
E‘-,-’-"‘%ug.a.‘i‘.—:?‘-"%egé
b | S22 E|8|<4]|&|0|&][A
Relize. . 10({s7|sotalostorloziozie2!o2(02(s0fss! 05
Chimax... 11 |83)58|91 90|88 |s6/s2/s2|stiae{s4[na] 0l
Guatemala..... 1Blwlssiseiolralssist|din2lralr3!lag] oo
Quuzaltenango. 6|7s| 73|79 80| S3!77|77|75(75)|75;72(60| =3
San Ralvador. 101 (103 1103 1103 (103 | 97 | 06 { 98 i (101 |102 102 | 163
San JOsé...... 12 (% (9091 |94 90 /85 85 (85 | #6 [R5 | =4[ 85| 04
Ancon...... 5193190519697 (95195]|05|9s{a3{95|0a]0a]| o7
Culcbra... ... 7/90]/01/93,95198(92(92]|92]91]02]90(02| 93
eeColona 655|983 90191 9259 80 90j90]js0|80] 92

TasLE 6.— Temperature extremes— Minimum (°F.),

=
g
&
=2 . 8 2l
Stations. S5l e | B RERIRFAR TN
SEl g (814 “|BIZlEl=2l]
B E|E1E |2 3 312188 3
g SIB BB B|IZ(5] 5 § I3 § g
g |[Blalaialga|Elg |55 o ]
A | S | R |R|<|R|S|=|<|la|0|&(Q <
Belive, o.oiiiaiaan 1059 (5% (8L (60|69 [72 /72,70 72|67 |6l ;56| 5
Chimax..... 11 136 3% 135143146151 | 52151 ,50145)44)137) 3%
Guatemala...... 1314143 47 [ 52152 (51 | 52|54 5044 |41 41
fyne:alienango.. H|2%}1927123)36)35; 30 381333331128 2%
San Salvador, .. 5( 45151 |54 [Hhd|5%)6L 6L |6OI6DISR]|B2)50) 45
San José...... 121504714551 183 )56 56| 50|50 52 49 47
Ancon........ 863|868 64 70|67 6963|6367 )|68| 63
Culebra..... 76050616268 6767|6867 67 164 | 59
Colon......ovieaeianiaasd 6 TO}T1 |67 |72 7L|TO|TO|7TL[ 71|70 | 69 | 66

Precipitation.—Relative to precipitation received, the
region may be divided into two parts: The Pacific slope
with moderately heavy rainfall of the snvierno type, fol-
lowing the course of the sun from May to October, and
with very light to scant amount during the werano; and
the mountalnous region, eastern slope, and eastern coast
with rainfall throughout the year and with highly exces-
sive amounts at many stations during the period of
maximum fall. In thelatter regions, where there is more
than one source of moisture supply, there arise great
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differences in the amounts of precipitation received an-
nually, with considerable difference in the time of maxi-
mum, which occurs within the period from June to
December. For the several political divisions the ranges
in amounts are as follows: Eritish Honduras, 50 to 80
inches; Salvador, 60 to 90 inches; Canal Zone—Panama,
70 to 160 inches; Guatemala, 30 to 200 inches; Nicaragua,
55 to 255 inches. The greatest annual average is 255
inches at Greytown, Nicaragua, and the least is 28 inches
at the high station in Guatemala, Quezaltenango. Numer-
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ous stations in Guatemala have several successive months
with average precipitation above 20 inches; this is found
at Greytown also, the averages for July and December
being the unusual amounts of 34 and 36 inches, respec-
tively. The following are low averages at stations with
long” records for the period December-April: Rivas,
Nicaragua, 2.34 inches; Guatemala, Guatemala, 3.06
inches; San Salvador, Salvador, 3.43 inches; San José,
Costa Rica, 4.90 inches. Table 7 sets forth other in-
teresting contrasts in precipitation.

TaABLE 7.— Monthly and annual average precipitation (inches).

West th
North | longi- | Eleva- | €0 An-
Stations. lati- tude | tion, record Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. { Oct. [ Nov. | Dee al
tude. {(Green| feet. | e0iCy nual.
wich). years.
BRITISH HONDURAS. . . .,
Beliz®. . cucemcencnnencnacanaanancen 17 29| 88 14 [.. 24 7.44 3.22 2.47 2.23 4.91 7.86 8.23 8.27 9.38 | 10.58 13.29 6,85 .53
Corozal 1. .oceeicimnicaiiaieaaneaes 18 22| 88 26 . 16 2.57 1.47 1.24 1.38 3.99 8.74 6.95 5.80 6.41 6.70 5.19 2.05 52.47
GUATEMALA.
Chimax.... 15 40 10| 4,260 20 6.00 4,22 4.54 4.28 s.28! 11.85| 10.11 7.96 9.88 | 13.54 8.63 6.68 95.
El Porveni 14 59|91 57| 3,000 14 2.54 2.%3 5.13| 10.46| 21.70| 27.87] 1S.98| 20.23( 23.29| 21.88 8.40 2.74 | 166.12
Guatemala. 14 37|90 31| 4,83 29 .30 .13 47 1.22 8.00 | 10.84 7.98 1.77 9.11 6.76 .94 .32 51.84
Las Mercedes 14 42191 481 3,280 20 1.42 2.05 3.70 8.27| 20.24| 24.65| 18.03| 20.63 | 23,46 | 21.93 6.54 2.28 | 154.15
Livingston.....cceaiaacennns 15 49| 88 47 65 3 2562 7.50 53 580 188 17. §0 23.341 25,11 24.16 | 13,14} 13.09 ) 14.98| 198.92
Magdalena......cemeercenanen 15 24|91 7| 7,22 11 25 .12 1.22 1.34 3.18 8.72 5.49 5.42 7.14 4.32 1.15 .23 36. 59
PANZ0S-cceecucrmncennenmn-nn 15 25| 59 40 118 7 3.34 1.49 2.9 3.22| 10.54 | 23.17 23.82 | 17.39| i8.60} 10.39 5.07 .94 | 122,90
Patulul.....ccoimemmcennnannae 14 25|91 10 666 3 N} .11 1.59 3.25| 16.97| 19.47] 11.77 | 21.26} 19.06{ 16.%6 5.16 . 116.3
Quezaltenango.....ecvmerameennanan 14 57191 301 7,710 4 .04 .14 02 .59 5.13 6.18 3.26 3.%8 4.75 3.54 .47 .21 28.19
€. aemnermsenaamoemeranaas 15 40 ; 9) 20| 4,260 17| 12.18 8.45 8.50 9.09| 12,76 17.%0| 12,95, 10.39 | 14.65, 22.60| 15.87 | 13.821 159.05
Salama...cceccacmncnmenanaeennoaas 15 6]9 17§ 3,050 4 00 00 47 1.39 3.15 9,17 4.02 3.19 3.11 3.62 1.34 .12 30.
San Diego....ccomvenmcanarrnncnans 14 22190 49| 1,800 ) 1.14 1.45 5.39 6.50| 19.65| 27.48! 12.36 | 14,49 | 20.03 | 19.06 6.42 1.02| 135.05
San Franeisco Miramar.. . ......... 14 401 91 48] 2,430 25 1.50 L 56 3.54 9.20| 19.8% | 27.04{ 19.52 | 22.35| 28.18| 25.64 7.50 2.90 | 168.%2
13 55| 90 50 10 3 .00 .44 R .32 4.77 1 11.5% 8.38( 10.02| 11.58 7.20 1,26 <23 55.
14 53|92 0] 2,300 11 1.9 3.65 4,87 ] 12,26 923.97 | 28.04| 2L.25| 25.90| 31.18 | 27.46 9.88 2.31] 192.71
13 47 )W 10} 2,430 171 15.24 | 11.30 9.96 8.54| 11,46 20.95( 18.11{ 15,43 19.84 | 28.46 | 18.54 | 15.28 | 193.14
HONDURAS.
San Juaneit0..veerniaiioncannaes 14 17|86 40 [........ 4 1.94 91 2.50 3.14 6.72 | 1L22 8.36 7.21 8.00 7.81 5.64 2.2¢ 65.69
SALVADOR.
La La%una. ...... 13 39|89 15| 2,490 5 .08 1.57 1.81 8.23 9.921 15.471 11.45( 11.221 14.53 1.34 .08 75.7
Mirasol.. 13 47|39 15| 2,300 5 00 .12 2.50 3.94 8.00! 10.94 | 14.13 | 13.62 | 11.42| 10.35 2,13 .00 78.356
San Salvad 13 42| 89 12| 2,135 23 A7 .21 .50 1.96 6.69 | 1113} 12,11 ] 11,72 11,03 | 10.37 1.79 .59 68.27
Canta Lueia . ooccanieiieiiiaieas 13 45| %9 16| 4,500 & .12 04 2.43% 4.33 8.07 12.09 | 1807 15,16 14.25| 12.32 2.60 .16 89.69
Santa Tecla....ccemevnmiaamcnaaans 13 30 | 89 1S | 3,000 S .00 .08 .32 1.26 850 | 10.04} 13.35| 12.68| 12.16 . 56 2.87 .47 69.29
Sonsonate. . .eaooiiiiieiieieaaias 13 43|59 4 745 10 .00 08 118 1,57 7.23 9.55 9,79 9.99 9.68 | 11,22 2.08 .23 62.60
NICARAGUA.
Bluefields. .. ---cimciiieniaiaaa 12 0|8 45 (|......-- bl 9.86 6.93 3.61 3.12 8.08| 17.00| 28.53| 16.07 8.741 11.22| 11.40| 14.28 | 138.50
Fort San Carlos..... 11 S8 48 108 3 4.45 2.99 1,02 1.85 8.54 | 10.94| 12,68 | 10.83| 12.00} 11.06 8.23 5.08 89. 56
Granada........ 11 55 | 85 o8 197 10 .22 04 .10 .1 7.89 | 12.87| 11,34 8,66 | 10.38 | 12.75 2.73 .31 68.16
Greytown 10 55|83 43 |........ 6 22501 10.77 6.11 | 11,20 17.86 | 23.19t 34,41 | 27.2 17.40 | 19.98 | 36,451 27.76 | 254.901
Managua..... 12 10| 856 15 135 3 .00 .00 .00 .00 5.43 1 11.29 6.45 4.95 6.85 | 14.58 3.62 .18 53.
Masaya..... 11 58 |8 5 785 12 .14 .19 .20 .28 5.58 | 16,53 6.62 7.49 | 17.06 [ 11..00 1.96 .37 67.42
Rivas... 11 23 | 85 47 150 21 .46 20 .18 .26 8,19 | 11.83 7.20 8.07 | 10.17 | 17.38 4,58 L 69.76
Sabalos....... 11 2|8 22|........ 3 6,28 4.06 2.15 3.07 8.58 1 12,28 | 17.84 | 14,65 12.2¢ | 11.61 9.02 8.11 | 109.88
San Antonio.. |12 35187 3 6t 6 L4 07 .30 .30 10.43 | 12,53 8,83 9.151 13.65 ] 20.48 3.58 .22 79. 58
Valle Menjer. . coeeeemcemcnnanaacas 11 45388 3 490 4 .09 00 .00 .05 7.41 | 10.31 5,91 7.44 6.87 | 17.74 5.13 .20 61.15
COSTA. RICA.
7] 1291 R.46 7.64 | 10.93 7,52 508 | 12,28 | 13.31 5.00 6.541 1146 12,05 | 112.98
[] .04 3.0 2.56 4.81 8.50 8.03 8. 50 8.35 5. 94 8.23 8,23 | 10.47 85.66
6 .32 .18 .35 1.18 7.68 | 12.56 9. 49 7.52 1 1L.50} 14.80 8.48 22 76. 22
71 14.57 6. 45 7.06 | 10.62 8. 50 6.22}| 16,87 | 12.23 5.69 501 | 11.86 | 16.64 | 121,72
3 12.00 8,86 7.13 7.87! 13.74| 16.141{ 2276 | 18,70 15.75 8151 19.251 18,50 | 168.94
6 9.23 6.21 .7 858 | 14.06| 13.40] 1L.88 | 12,69 10.18 | 12,09 | 13.56 | 16.31 | 135.49
6 9.37 6.14 4.58 530 | 11.38 | 13.23 | 16.50 | 14,25} 12,52 | 17.09 | 16.13 | 14.73 | 144.61
7 .79 .18 .75 2.00 8.15 ] 1L.57 1 10.28 8.62] 1150 ) 12,24 6.46 128 73.87
34 .60 .18 77 1,78 9.04 9.53 8.27 9.53| 12.04 | 1L.78 5,75 1.59 70.84
6| 19.56 9,28 6.37 | 10.67| 19.41| 21.10] 10.356 | 18.28 | 14.21 | 22,66 | 29.94 | 18.62 | 200.45
5| 16.08 8,48 7.52 | 12,45 8.4 9.35f 10.03 | 10.17 5.49 7.68 | 11.36 | 15.22| 122.57
14 .35 .12 2R 2.05 7.28 1 1L.24 7.99 9.00 8.86 | 15.51 6.18 1.3 70. 90
7 |86 2,24 2.8 7.68 8§11 | 1..77§ 10.63 | 10.55 9.57 9.21 7.32| 15.79 | 104.53
CANAL ZONE,
Balboa. .... 2 1.00 .£9 .74 3.82 7.3 7.20 7.90 7.79 6.98 9,55 9.30 5.15 67. 95
Balboa Heig 24 .95 .84 .72 3.00 8.24 7.46 7.64 7.97 7.75 | 10.32| 10.35 4.12 69,36
Culebra 31 1.47 .63 .56 3.62 | 10.69 8,87 9.47 ] 10.07 | 10.99} 1L.67 ) 12.23 6.57 86,84
Frijoles. 10 .79 2.19 .57 461} 10.65 | 10.42| 11.59 | 10.83{ 11..57 | 16,10 | 15.95 5,50 | 10,77
Gambo: 39 164 .95 .69 3.57 | 10.50 9.70} 10.26 { 11,80 | 10.44 | 13.05}| 1L.79 6.40 90,79
Gatun. . . 17 2,88 2.59 1,92 5.59 1 13.27 | 12.35] 11,98 14.40] 10.07 | 16.18 | 10.15 9,62 120.00
RioGrande.....ooovmiieamnaniannn 17 .02 .62 <35 3.34 | 10.07 9.12 9.73 9,33 10.64 | 12.77 | 11.20 5.03
Alhajuela.....occavimeenmaenanaia. [ PR n .98 .76 .45 3.54| 11.51 | 12.06 ) 13.07 | 12.49] 1145 14.89| 13.75 5,52 | 100,45
Colons.... 51 3.69 1.62 L.57 4.35| 12,48 13.30| 1580 | 15.07 | 12.51 | 14.94 | 2L.02 | 1L32| 127.85
Porto' Bello, 10 5.85 3. 2.08 7.73| 1590 | 16,08} 18.04 { 21L.04 | 12.74} 13.68 | 26. 16.84 | 160.00
1 Santa Rita Plantation. 2 Station at Ancon prior to October 1, 1914, 3 Within Canal Zone,



Marcn, 1923.

In addition to the averages of precipitation it is in-
teresting and important to know the variations from
month to month and from year to year. Thisisshown for
a number of stations representing practically all regions
in Table 8, which gives the monthly amounts for ndi-
vidual years, also the greatest and least monthly amounts
during the period of obscrvation.

TasLE 8.—Monthly and annucl precipitation (in inches).
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Tasre 8.— Monthly and annual precipitation (in inches)—Continued.

EL PORVENIR, GUATEMALA—Continued.
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TasLe 8.—Monthly and annual precipitation (in tnches)—Continued. TarrLe 8.—Monthly and annual precipitation (in inches)—Continued.
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.10 .00]16.17/1%. 95/13. 65(11. 85{13. 99{20. 83| 8. 19| 3. 14(108.08 - 00| .00| - 00 -001 .43|244| .aﬂl .67‘ 4.41( 1.89| .83 .ool 10.49
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SAN ANTONIO, NICARAGUA. 1809000000 s a2 3a| 5. 23l 5. 2415 47[13. 54122, 76 16. 61) 9.96(22. 84|24, 76(20.04/180. 23
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MarcH, 1928. MONTHLY WEATHER REVIEW.

TaBLE 8.—Monthly and ennual precipitation (in inches)—Continued.

ANCON-BALBOA HEIGHTS,* CANAL ZONE.

. P 8 | g

E. b . ) -8 ' .8 ,8 —

Year. § 5 P a E121E81E| 8

SlE|ElE s 8ll8|8|2|2 85

SRiE 4RSS |B|<|d | S|&a|A|<
0.43] 0.33) 0.05| 7.77110.68| 8.57] 9.01) 6.43] 4.83| 4.3513. 57| 5.52| 71.54
"20 .08 .| T. | 4441263 4,28 7,46/11.14) 9.26[10.51) 3. 46| 63.52
19| (24 03| 1.97) 7.64| 4 28| 65311 33 5.93] 8.79| 9. 12! 4. 16| 5996
2/90] 2.90| .18 2.92 0.10| 9.80].9.01| 6,51| 3.8| 87715, 14|12, 30| §3.91
1,22 143 1.88] 3.71| 0.59) 5.52( 9.26112.00] 481 5. 88| 4 20.10.83| 75.78
.83 2,75 26| 6.34'11.04 3.40| 5.78| 7.21] 6.03]10.90! 7.57| 1.99] 64. 10
.| 08| 01| 2 6x{10.71 5.80110.25! 6.33| S.3%17. 59| 6.3¢: 327 71.78
.63 22| [43| .0a| 8.27] % 15| 4.83] .2011.43| & 301063 4.84] 65,98
-32) [02) . £.80) 6.95) 7.25) 432 6.00| 9.60| 6. 41/10.35 5.28) 64,48
2.12) 2,08 T. | 5.37) 6.42| 2.55| 6.93/15.21] 3.69/10.40] 7.05| 3.80| 6872
141 1g8| 80| 28412 50| 4391101310, 53| 8.0210.17] 8.77| 5.86] 77.08
"33 30| |02 294 5,75 7.3510.17, 7.42111. 53| 6. 1413.77) 4.09| 69,50
78| .| 1725 4.52] 6,75 5.20| 5.13] 354 7.03| 9.10] 9,61 .55 5L
‘28l T | T, | 6.83| 5.21| 5.9a| 4.75| 5.2)10,84112. 1) 4.97| 1.81] 61.15
w03 00| .g2! 3760|438 057 6.1311. 22| 914| 5. 4810, 22| 1 04| 75,08
~88| 2/37] 2,08 1,19 8.680| 7.86} 8,07) 0.51) 3.27[13.86] 7.11! 5.19| 70.80
.05 .s4| 72| 3.00) 8.24] 7. 46| 7.64 7.07 7.7510.32,10.35' 1.12| 69.36
5.61) 2.90) 5.71| 7.77)12. 59113, 75|15, 52115, 2415. 06/20.2719. 22.13.30) 91.42
: ‘ . ‘ £00] 100, 438/ 385 3.5 384/ 3127 4.35[ 43 58 4518

1 24-year period. Station moved to Balboa Heights October 1, 1914.
GAMBOA, CANAL ZONE.

112. 64} 9. 10'17.20!18.82 lS.SOI 5. 91! 9. 05l107. 33

0.00 3.23)17. 44

.00/ 1.421 5.32( 4.65(18.43120.16; 4.10] 8.70(14.57; 2.40f &2,63
1.34| 1.42( 8.54) 8.78| 9.45{10.9513. 46| 7.95 8.70. 2,68 80,00
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.20/ .79(10.87| 7.68] 9.21113.87; 8.43|14,14/19. 11| 6,70} 91.59
4.37| 9.49(10.92| 6.30| 6.26( 8.431 8.90/12.91)14.38: 2,24/ 97.78
. . 41|11 35{11. 03/13. 45{12. 87 9.30;14. 1811 94 13, 83| 99.47
1.91/112.00! 6,71} 9.7Y 5.01} 7.01:12.43] 9.51/12. 01) 4.54) 85.44

3| .41l 2.0410.72f 8.59) 5.77/11.55, 6.65|14.85| 5. 49i 6.68; 76, 47
.16| 6.44] 6.22| 5 04115, 7111, 33] 9.4 5. 0811502111, 68] 0454
35 .44) 5,98 9.68) 7.92112, 69114 01]13. 02!10. 43; 2.96! 73.03

.50/ 2.65:15.29] 6, 15/11.43|11. &4| 6.28; 8.90 7.32 6.92| 77.51
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.38 4.01(14. 53} 6.98 7.26| 7.68 5 2012, 75/10.09] .97| 70.67
L1010 .77 7.94(11 64114, 27|16, 64{12. 75/13. 60} 6. 56 3,63 89,07
08 1.07(15. 13| 8.02( & 06[16.45] .48 8. 71|14, 13| 1.82 86,23
.02 1,38]10.28/17. 78| 3.91) 7.97/11.50| 9.79| 7.70| 6.15| 77.35
.02 7.09; 5.101 9.01) 8.03; 4,51 9.91(15.93) 8.37| 7.00| 79.46
.89} 6.68(12, 25 8. 44 9.59i12.221!.31:13.46 9.8 4,75 93.17
.26 3, 8.1-&1 7. 82117, 75/12.62] 0,0311. 21122, 05 8, 31|102, 44
.54/ 3.16(11.45:10. 12t 6, 51| 8,50 7.6017.25 5.86‘ 1.25| 75.47
.03] 7.02 5.82 6.0 6.70| 7.37| 9.39°11,72 3.50| 3,69 62.02
«21| 1.48| 7.59| 7.48|14, 71} 8.97(12,68:24.93(13.63[ 3.05| 94.88%
.09] 1.16/ 5.89|12.81 ll.3315.6$l10.49 11.83| 5.96| 4.42] 86,13
!
0.69] 3.57 10.50’ 9.70.10. 2611. 89,10, 44:13. 05111. 79 6, 40; 90.79
4.37112.00.20. 47]19. 4518, 7120, 16]18., 82 24, Y3,28, 41120, §71136. 19
.OOI .00| 3.35’ 2,89} 3.27| 4.51 4.10| 5.08[ 3.ﬂ)| .79} 62.02

COLON, PANAMA.

1897 3.42] 0.04{ 0.28 s.47’m.34|1s.szlu.w[x7.24 17.20’ 5.52122.16 18.90'13R.03
1808........ .. 5.04 .35 1.58 4.72]12.3!16.38(21.59]10. 91[10. 24{11. 3512 28| 7.95115. 55
1800000000000 6.93] 6.49] 1.26| .43[13.90| 6.41[27. 63/14. 50/16. 5515. 0914 19| 9.04(133.07
1900.....0. .. 6.08| .a3| 1.08l .75012.25/11.65(16.51/17. 00| 9.37(16.33t20. 28} 4. 13[116. 02
1001..cneennns 1.28| .94| 1.67| 1.50] 6.1911.05| 9.04/12. 51|11.88[12. 65[32. 73] 5.41{107.75
1002.0..0000000 19.20{ .59| 2.33| 4.46(11. 10/ 7.00/16.81| 5.7sl11.05(14. 24]12. 18] 7. 10[111. %5
1003........... 1.000 .35 .96| 1.65[14.74{10.91]16, 7314, 25]11. 61/10. 04[25. 30(15. 75[125. 20
190400000000 7.02) .47] 1.85(11.48]11.06/15. 83114, 21111.14(13. 36| 8.14/26.33) 7.02/128. 19
1906...... vooo.] .42 113| Ce2| 2.28[20.94| 8. 10{ 9.07|15.01( 6.80[13.45|17.92| 9. 50/115. 25
1906.......... o 1.47| 1.14) 1.42) 4.23[10. 07|14, 09]10. 2318, 31(12. 45(13. 34:26. 64(15. 64(135.
1907... .. 2.47| 1.37} 2.16] 1.08| 6.33116.89(17. &4(18. 89[11.72/21. 00:15. 37| ©.36(125.47
1908........... 3.84] 1.08| 3.53| 1.27]22. 4910. 53|14. 7618, 89|11. 57/10. 98(31. 72| 9.07[137.71
1909......0.... 10.61| 1.92( 1.85| 3.58] 7.21/17. 4012, 83(15. 42(16. 33(19. 31|42, 50(34. 38/153. 41
1910.0.0000000 2.94| 3.58| 5.46] 3.30(12.09(13. 63{21. 07{14. 93|12. 0515. 6530. 04{15. 20|149. 94
T 7T P, -99 L8| 1.41) 3.08/17. 1315, 58/14. 5811, 60|11, 62116. 53115 81) 2.63)112.75
1912...00000000 .28 1.81f 66| .75[12.08[15.90(13.13| 9. 87|12, 2317. 6521, §1(11. 47]117. 59
1913000000 6.71 1.75 .79| 2.6922:60/11.81|15.1317.01( 9.90/18.63[16, 75| 6. 55/131.22
v L. 1.38) 1,32 .91 4.12117.76]16. 80!10.74!16. 03 {14, 80{22. 18(18. 35| 8.8%1132. 70
1915000000 3.4112.37| 1.71]10. 42| 7. 75[16. 01|20, 72]12. 50|13, 521 8sf22 33 9.45]152.77
1916....0000000 2. !1. 2.68) 6.25| 9.38(14.28/10. 41) 8.3410. 41(17. 5914, 08[ 5.71{143. 45
87 1,100 .45 76! L.87[1211{14.37]13.58!15.79|17. 67| 7.570. 49l11. 66(117.72
1918...... ... 3.28 .67) .41] 5.3419,26| 8.50[10.3618. 85[15. 3427. 07[14. 23 1.90]125.27
1919200000000 1.82 .61(10.95| 6.95/12, 0813, 80 6.77|11.74121. 94| 6.63| 7.37/100. %2

SRR .51 1.08| 1.72| 5.43(13.29/17. 58]23. 04| 6.81[17. 16/21.27| 2. 06{110. 51
0210 1.31) 1.63] .98 7.43[13.61 15.13‘10.49 15, 45|11 21' 8.27)19.96] 6.50/115.02
Mean’s........ 3.69| 1.62| 1.57 4.3512. 48/13, 3%15. 89|15, 07[12. 51(14. 94[21. 02{11. 32)127. 85
Greatest £, .. {10.20/12.37| 9.17|21-73{23. 00122, 00(27. 6S{25. 43(22. 00'30. 32142, 50(34. 38,1537 41
Leasts........ .2s| .04 .02 .43| 1.63] 6.41(.9.07] 5.78 5.3sl' 5.83 e.ual .94‘ 8. 54

§ 51-year period.

PORTO BELLO, PANAMA.
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TasLE 8.—Monthly and annual precipitation (in inches)—Continued.

E AR
B - o
Year. |5 | S|4 | . 2| 8128183
ElE|5 R 585 |B2]51508 8
<

S|&|=|<|a|8|8|<|&|S|z|A|<

1.52) 0.93| 5.98).....|.....[-.-..|-.u.. TN A PR P S

............... 21.03116. 99 9.98(16.95] 8.501 7.2841.73(25.72(......

4.82] 3.54112. 56/ 9.6917, 70126, 33113. 83113. 9% 8,70145. 03158, 17{237,28

5. 88} 6.32( 7.14| 9.3015. 25|22, 8020, 71|13. 15| 9.5{]23. 22, 891170, 12

6,90 2.3% 6.60|19. 25(18. 04]14. 48122, 56(17. 55/13. 73,24, 40| 2.16/148.04

1.04| 60| .54:16.65(19. 77124, 21(14. 15(15. 03(17. 01|25. 82(11, 52(147. 61

2,03 1.17] 2.343n. 51| 9. 00]20. 3|25, 35/11. 34{18. 85/33. 47}10. 46171, 19

2.20| .98] 2.06/16.22(15.08 7.90/21.30].....[.....lo i feeaoi]enans

1.58) 1. 18]30.2113. 86/10, 04|24, 23117, 7414, 37 15.71’ 7.74| 6.481147,45

1,61 1.07) 2.671 5.0520. 17;16. 02127, 45/10.02,27. 42,14, 59 8.02}139. 61

5.200 2.57| 6.61(17. 46,18, 77113. 59/30.32 10.65| 4.84/31.34 9.53(155.00

5 3. 7.7315. 90116, 08[18. 04121, 04{12, 74i13. 68,26. 48116. 841160. 00

6. . 21 30. 51(20. 17126, 3330. 32/17. 55(27. 42,45. 03(58. 17287, 28

1. .54 5.05] 9.00) 7.90|13.%3( 8.59( 7.28! 7.74{ 2.16{136.61

For several other stations there are interesting data
relative to greatest monthly and annual precipitation;
these are combined with those preceding into Table 9.

TABLE 9.—Greatest amount of precipitation—Monthly and annual

annual
amount

Greatest

(inches).
Length | Greatest
Stations. of record | monthly | Month. | Year,
(years). | amount.
13 30.17 1913
16 17.50 1897
17 27.09 1598
11 43, 54 1901
29 22.64 1851
44.13 1911
7 11,28 1917
4 & 11 1895
17 51.93 1911
12 49.00 1
11 40,61 1916
14 40, 92 1903
9 17.99 1913
8 24,04 1886
5 45,02 1910
10 30,79 1897
6 55. 3% 1900
12 23. 56 1887
21 43.85 1897
3 20.71 1898
[} 31.08 1897
6 33. 66 1903
7 41. 06 1895
[} 49,45 1003
6 41. 42 1903
6 19.65 1901
34 28.67 1886
6 52,20 1901
5 27. 56 1903
24 20.27 1900
39 28. 41 1909
51 42,50 1909
10 45,03 1909

130. 39 1911
66. 1897

43

116. 84 1893
205,22 |. 1308
71.69 1861
261.82 1911
51.65 1918
31.19 1807
. 89 1013
238.78 1609
234,10 1909
263, 61 1903
83.43 1918
87.49 1802
159, 33 1909
93, 62 1897
296, 94 18060
78.78 1889
. 43 1897
124,25 1898
28 1897
139,17 1902
154.89 1895
175.63 1903
176. 93 1603
97.40 1901
154.30 1886
. 46 1902
150. 43 1902
91.42 1901
136.19 1887

183, 41 1
237.28 1909

The few data available as

precipitation in 24 hours are shown in Table 10.

TABLE 10.— Marimum precipilation in 24 hours.!

to maximum amounts of

Stations, Amount.

Date.

May

Dec.

Dec.
D

12-13,1012
2- 3,1008
0.

Do.
28-29, 1609

1 For the years 1906-1921, except Porto Bello, 1909-1914 and 1918-1921.

In the wet season the number of days with rain show
a maximum generally above 20 and exceeding 25 at
some stations; in the wverano the number is reduced to
below 10 at many of the eastern stations, while there are
practicallynone at some of the stations on the Pacific coast.
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TABLE 11.—Average number ol days with precipitation.

E? . ™ [ ]
Stations. S 5| v M-SR -
S gl B E il AEIRRE 'E 3
% 8 | & Z2ls|lg|n|Bi8]le|E g
1818 slalg|gld|ais|e g8
I ||| S|S|<4|B|loc|la|A|<
1| 7| 6f 6| sl15]18|18|17]15|16| 1454
15 11| 9l10] 6123 |25124 {23124 19117 508
41°2] 3| 515|238 |21 121({22)|18| 7| 4345
3| 5| 5|10(|24|27|27 (262626151 4| 108
0] 0] 1{ 31421 17(16,19/137) 7| 2}337
1) 2| 6] 9f17|23|12|15[17 16| 8| 3| 100
3| 29 5| 9(18]23|21l20123 |21 |12 3|15
ol o] 3] 6!l12|17 |2 |18/16|10]| 2| O/ 1085
of 1l 4}l 8|13} 14(2]19(17|10) 4| 0108
1| 1} 3] 6j15|22]24|23(22|16; 7| 2142
1] 0] 3{ 7/15]17/22{10|16/10] 4] 0134
O 1| 1 6,16(19 /21242116 6 2133
181101314 (12125 (31|25|23|18|22]12] 293
1| 1| of 1(10]|27|16|14,17 |18} 7| 3105
413l 0|1 8l17|13|15/10]22|12| 8] 199
20 (15|17 (20|17 15|21 |21 |15|15|19 |20} 215
2 2 2| ¢(16{22 (20,1821 24 16| 6153
1911117 |14 |34 | 24|18 |21 {10 | 11| 1518} 183
17110 3|14 10|20 |20]24]20118]22]|17] 395
18(1011( 19118 |21 | 26| 2422|2029 18215
5| 1] 2f 7i17l22122120 (22]23116{ 6] 163
3| 1| 2| 7192223 (2¢(24(25(1L( 6(170
23 (18 | 14{20 (21 (2027 |25 24|28 (27 (21368
15/ 8{10[17116119|19|15|12 11|20 171
21 2| 21 5[14|18:168 |18 22120 6145
16 (10|11 (12|19 (16| 22( 18|17 |18 {18} 18] 195
7] 6| 2| 8 2021|2019 21|23 |16 1x2
0| 7j 4l 920 |22(23 |2 24 (25(16 | 207
16|16 |16 {16123 (24| 25|25 | 24| 24| 26| 23 ] 257

1 With 0.0Linch or more. Other values based on 0.1 millimeter (0.004 inch) or more.

Thunderstorms.—In the Canal Zone region thunder-
storms are frequent in the months from May to Novem-
ber, occurring usually on more than 15 days in each
month, while in the remainder of the year they are
rare. The same march in frequency is found at San
José with the average number of days only 5 for a
maximum.

TABLE 12.—Average number of days with thunderstorm.

g

) _’é . e | e
Stations. S 2B AR .
HE I
¥ lE|5|8|E |5 8(5|2|5l8|5(8|5

» = | & '
‘REEEEH R HEIR I I
ol ol 17 1) 5} 3] 5] 4) 6| 2! 1| 0} 27
11 1| 0| 5{16(18|16|22119( 17| 14 51134
1t 1]l ol 31712020 (21119 |19 12 4| 137
11 0] 0| 2113|1817 |16]17!14{10; 4112

Relative humidity.—This element shows a march very
similar to that of rainfall. Means range from nearly 90
per cent in the southern region in the wet season to about
70 per cent on the Pacific slope in the dry season. The
annual means for these regions are 85 and 75 per cent
respectively.

TaBLE 13.—Monthly and annual mean relative humidity (per cent).

é
= . 5 B |
Stations. SEl w B . PAESFRE-AE A
25184 = 5181215(5(%
21818 Elz|glE|%|e|2|8l8]8
R |21eld|2(5|2(2|2|&(8|2|a|2
Glize. .. -eneeoeeeneenn 12|88 |7l 7|l |7 73|85 |ss|m]| w0
Chimaxi.... 5|87 |84 83|81 (85|57 |8s|57|s8|00|80iss| 88
Guatemaia i, .. o1 |72 |60 60|70 |72 |8t |82 sl |mai2|70|7a| 7@
San Salvador ¥, 9|69 (es|6af70| 0|85 52 |%|85|m|77|72] 18
Greytown. .. .. 3|96 |85|81|79|st|87!88)86)|86)88|80(57/ 85
San Jose ? 12(76 |72 72 (73 (81 (6|3 84 8 s7(%0 || &
3. g|7ri75 72|76 85|87 lse|s6|e7|s8|asiss| 2
Culebra ¢ 7|80 |78 75|73 |36 |83 |88 (50 (88 |s9]00 56/ 85
Colon 3..... 6|50 (80|77 |s0]ss |67 (87|87 |87|5s7|80|85) s

1 Mean from observations at 6 8. m., noon, and 6 p. m.

2 Mean from observations at 7 a. m., 2 p. m., and 9 p. m. ,

3 Mean from bihourly readings. ’ X

Mean for Belize Greytown probably from eayly morning and late afternoon
observations.
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Cloudiness.—This has a march practically the same
as that for the preceding element, with monthly means
8 or higher, on a scale of 0-10, as maximum in the
rainy season and means ranging about 5 for most regions
in the dry season.

TaABLE 14.— Monthkly and annual mean cloudiness (scale 0-19).

I
=]
: S8 .| & RN
Stations. Szl mi Bl 4 -E § .E 2|
s &|srd [ . a H] EIE| 8
| = e [ - Q
g 1g|E(5(El5l8|5|%|a|8|5|ElE
S |12 |E|al<|2|3|S|<|E|ola|ja|<
Belize..oooooereannaen 19| 5.4 4.2| 4.4 4.3 5.4] 6.3 6.C} 5.8 6.0| 6.0] 6.3| 5.2| 5.4
Chimax......- 7l 7.1} 5.9 5.9} 6.3 6,7 7.8 7.9] 7.3 7.5/ 8.0 7.7| 7.5/ 7.1
San Salvador.- 14| 2.4| 3.1| 4.1| 5.6 7.0} 7.5( 7.3} 7.3] 7.6| 6.4] 4.6| 2.4 5.4
San Jose.. . 5| 4.1} 4.6| 5.7 6.5 7.9! &0| 7.1| 7.7 7.8 8.3 6.5) 6.0 6.7
Ancon.. sl 5.0 5.5] 5.4| 6.7; 8.0/ 8.2y 7.3] 7.4| 7.2| 7.2 7.0 6.1} 6.8
Culebra. T\ 4.9 5.0 4.7| 6.3 7.7 8.11 8.0| 7.8 7.7} 7.9| 8.0| 6.1]| 6.8
Colon. GI 4.8| 4-8| 4,3 5.2I 6. 9| 7.0{ 7.1 6.9‘ 5.7I G.SI 7.6| 5.8 6.2

Sunshine—The average duration of sunshine varies
from slightly over 5 hours a day at San José to nearly 9
hours a day at San Salvador, with extremes of about 3.5
hours in July at the former and 10.5 hours in January
at the latter station.

TABLE 15.—Average duration of sunshine (hours).

2 l
g
al | 51 . 185
Stations. P :%bééi
s> g |E|E |2 8 22128 ]
AR A A AR AR A AR AN AR AN
S (SRl l<IE 5|54 le |07 )a 4
San Salvador. .......... 14]10.4]10.3] 9.6 8.5 7.7| 6.6] 8.2| 8.8 7.5/ 7.7 9.2| 0.9[ 8.7
4 7.0 8.1| 7.0| 6.5 5.5/ 3.9| 3.5 4.5 4.8 3.9 51| 4.7} 5.3
7| s.ol 8.6) &3] 6.6] L4 4.3) 4.5 4.2) 4.8 4.5 4.6] 7.0 5.9
GI 27 86 83 8.6, 6.4) 5.7) 5.5 5.4] 5.6 4.9] 4.6) 6.7] 6.6

1 Reduced irom percentage of possible amount,

Wind.—The chief features relative to wind direction
are the clockwise shift from about northeast to or some-
what beyond east with the approach of the rainy season
over the eastern regions and the marked prevalence of
northwest wind on the Pacific coast of the isthmus.
Wind movement has a rather well defined march with
maximum in February or March and with minimum in
June or October. The extremes are about 15 miles an
hour at Colon in March and about 4 miles an hour at
San José in October. Data on maximum wind velocity
are available for no region other than the Canal Zone
and vicinity.

TABLE 16.—Prevailing wind direction.

Length
Stations. of record| gg" rg;b' March. | April. | May. | June.
{years). y- ¥.
ene, ese.{ e,ese. | e,ese. | e. e, ese.
mne. |n,ne. |n,ne. |8§sw, S, 8W.
S. s. SW. nw. nw.
ne. ne. ne. e. 8.
nw. nw. nw. nw. nw,
nw. nw. nw. nw. nw.
m,ne. |mn, n. n. se.
< Se; Qcto- | Novem- | Decem-
Stations. July. |August.]iomber | ber. ber. ber. Annual.
Belize.... .-{ e e,ese. | ese. nw,nnw.| ne, nNUw.| ne, Nw.| 6.
8, SW. S, SW. 5.SW. nne. | nne. |iec....ee
nw. nw. S. nw, n. nw.
ne. ne ene. ne. ene. ne.
nw, nw, nw. nw. nw. nw.
nw. nw. nw. nw. nw. nw.
se,w. | se. se. w. n. n.




MakgcH, 1923.
TABLE 17.— Mean wind movement (miles per hour).
I
"‘%E . ™ = |
Stations. 5 E,E' B e BB
IR $181818|9%3
HHEEHEHELR
@ o
3-—.hﬂ<:.ﬁﬁ<é’ozn<
88an Jose....-cvevenaan.. 3[11,1{12.4{10.11 9.8| 5.3 4.4} 5.3 4.7 4.4 4.1/ 6.6/ 8.2, 7.2
Aneon.......ccceecanens 8| 8.9 9.6{10.4| 8.6| 6.2( 5.8/ 6.9 6.3/ 6.0 6.4] 6.3| 7.3| 7.4
Culebra......c.cceeennnn 5| 8.4/ 0.3] 9.8] 9.1( 6.0/ 5.0( 6.4 5.8/ 5.3{ 4.0} 6.1} 7.8 7.0
0lON. ... ccaemannaanaann 6(13.6]{14.9(15.0(13. 4| 7.8 6.6| 8.5( 7.8} 6.9] 7.0| 8.8|11.3/10.1
TABLE 18.— Mazximum wind velocity (miles per hour)
Length | 50n | Fep- .
Stations. gmgl)'d wary. | ruary. March. | April. | May. June,
28, nw. | 29, nw. | 30, nw. | 26,n. 27,se. | 34,s.
7 1 30,n. 33, n. 35, n. 31,n. 2%, ne. | 3l,s.
6|32,n 36,ne. | 33,ne. | 33,ne. | 36,n. 33, se
Sep- Qcto- | Novem-| Decem-

Stations. July. |August.| i ter.| ber. ber. ber. Annual.
Ancon.......coc..... 59, 8. 3l,ne. | 3l,ne. | 3%se. |28,se. |24 nw. |359s.
Culebra............. 39,n. 40,ne. | 32,ne. | 35,s. 40,ne | 27,ne. | 40,ne.

L)+ S, 40,s. 30, s. 37, w. 38,sw. | 39,sw. |35, n. 40, 5.
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NOTES, ABSTRACTS, AND REVIEWS.

HAWAIIAN RAINFALL STATISTICS FOR 1922

From the published rainfall statistics for Hawaii, 1922,
we cull the following interesting information:

The rainfall during the first three months of the year
was considerably in excess of the normal; then followed
five successive months of deficient rains and the year
closed with rainfall about 9 inches below the normal.

The greatest recorded catch, 452.00 inches, was on the
summit of Mount Waialeale, Kaui, elevation 5,075 feet ?
and the least 3.18 inches at Olowalu, elevation 10 feet on
the leeward shore of Maui. Other points where a catch
of more than 300 inches was recorded are, Puu Kulkui
(upper) Maui, altitude 5,000 feet 346 inches, 103 inches
of which is said to have fallen in the single month of
January. The catch at Waiakamoi Gulch, Maui, alti-
tude 4,250 ft. was 342.64 inches, which fell in 217 days,
or an average of 1.5 inches per day. The rainfall of the
Hawaiian Group is almost wholly orographic.

It is only when the northeast trades temporarily
weaken or suspend, as happens in the case of the passage
of barometric troughs (kona storms), that rain of any
consequence falls on the leeward slopes of the islands
and this is the explanation of the very small amount
registered at Olowalu, as above.—A. J. H.

CONCERNING THE ORIGIN AND DISAPPEARANCE OF
SURFACES OF DISCONTINUITY IN THE ATMOSPHERE.

By J. W. SANDSTROM.
[Abstracted from Mteorologische Zeitschrift, ¥eb. 1923, pp. 37-29.]

The investigations which have been carried on in the
mountains of Sweden have revealed several types of
1 Climatological Data, Hawaii Section, Annual Summary 1922. Thomas R. Blair,

Meteorologist.
8 Cf. Mo. WEA. REV. 47: 305-308.

surface of discontinuity, some of which are very obvious
and of practical importance, and some of which are
easily overlooked. As an example of the former, the
clear region bordering the coast which is much utilized
by coastwise sailors, is due to the meeting of cold, heavy
easterly air with warm, westerly air. The westerly air
is underrun by the easterly and an ever-thickening cloud
layer is formed which eventually reaches the surface
of the sea as a fog bank with an almost vertical front.
Other, less-marked, discontinuities occur above valleys
in which air has heen cooled by radiation and another
current of air flows over the top of the valley air. Vague
discontinuities occur at the upper surface of a layer
of warm surface air in a convective region. After
sufficient warm air has accumulated, the ascending
column gives rise to very sharp discontinuities between
itself and the surrounding atmosphere.

The author has conducted researches relative to the
temperature distribution in water under quiet conditions
and also when surfaces of discontinuity were formed.
The results of these investigations, and also of his meteoro-
logical observations, indicate that the relative speed of
the two adjacent streams and not the difference i tem-
perature alone determines the degree of sharpness of the
surface.

Owing to its geographical situation, Sweden becomes
the meeting-ground, in winter, of sharp contrasts in
temperature between continental air to the east and
oceanic air to the west. With moving cyclones in
which these masses of air are converted into rapidly
moving streams there frequently appear upon the
weather map the phenomena which Bjerknes has related
to the Polar Front. But between such moving cyclones,
the wind speed is diminished and often it is impossible
to trace the surface of discontinuity. Thus, the author



