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1914.
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approximately 100 pages of text, charts, and other illustrations.

Owing to necessary economies in printing, and for other reasons, the edition of SurpLEMENTS is much smaller
than that of the MonTaLY WEATHER REVIEW. SUPPLEMENTS Will be sent free of charge to cooperating meteoroloiic
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Superintendent of Documents, Washington, D. C., to whom remittances should be made,
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I



Page
L e 1 Monthly and annual totals of precipitation at selected sta-
eneral conditions. ..o ___ Sy 1 tions for long periods of years. ..._. cmmr e
ean temperatures at coast stations, tropical South Amer- Climatic conditions in the several subdivisions. ...
el oo 2 French Guiana._ _ . . mrcccccmmce—m—mmm e
Mean temperatures at low, interior stations, tropical South Dutch Guiana, or Surinam.. . . occococcmomcmmcecaoan
AIOTICA . - oo oo ez 4 British GUIBDA - - - - o e c e mnm
Mean temperatures at elevated stations, tropical South Venezuel - - - o oo ———
INEIICA _ o e e e e e e e 4 Colombia
Me?:n monthly and annual relative humidity at selected sta- Beuador oo cc e
tions, northern and western tropical South America.____ 4 POrU o e e e e e e e e e ————
Mean monthly and annual precipitation at selected stations, ~ BOlVIA - e e e e e e e ——————
northern and western tropical South America.__.._.... 5  Biblography e e ———
ILLUSTRATIONS
Maps: : Page  Mapg—Continued _
" Tropieal South America ... e m Venezuela, Colombia, and Eeuador. - - - cvmmmmuona-
British Guiana and Duteh Guiana (Surinam). ...__.__. 7 Peru and Bolivia. - v o oo m——

CONTENTS




'CLIMATOLOGICAL DATA FOR NORTHERN AND WESTERN TROPICAL SOUTH
. ‘ - 'AMERICA = ' -
By W.W.Res» 4 -
(Prepqred under the direction of the Chief, Climatologiéal Diuision, 'Weathqr Bureau, Washington, D €’

INTRODUCTION

. The territory for which meterological data ‘are pre-
sented includes the tropical region of South America
outside of Brazil. Figure 1 shows how far the outposts
of meteorological investigations have. been advanced
from north and west toward the interior.of the continent.
..In Dutch Guiana (Surinam), British Guiana, and

enezuela the collection and publication of weather
records has been systematized in each under the direc-
tion of a central office and the network of stations has
been developed to such an extent that it is possible to
Bive a fairly comprehensive view of the prevailing weather
conditions over their various parts. In other countries
there has been little or no coordination of efforts to
Qetermine climatic conditions, vast areas still remaining
almost, entirely unexplored. However, there are many
Stations in and west of the Andes Mountains at which
\Yecords of all or nearly all the meteorological elements
,han been kept for rather long series of years. These
Stations are irregularly distribufed over the territory and
le at elevations ranging from sbout sea level to 15,000
leet; consequently a fairly accurate estimate of the tem-
Perature at least can be made for any point when its
elevation is known.

Metqorological data for stations in Brazil, Paraguay,
Al‘gentma, and Chile near the eastern borders of Peru
8nd eastern and southern Bolivia have been included to
give some indication of conditions in those areas. How-
8ver, the information added in this way is, unfortunately,
Yery scant. ' ‘

.. The sources from which data were obtained are found
In the footnotes following the climatic tables. Effort

88 been made to give full credit to the institutions and
he mdividuals whose labors have resulted in valuable
‘Contributions to the climatology of this region of the
Sarth, In this connection it is opportune to refer those
Mterested in further research, especially in the line of
S@Santwp text, to Bibliography on the Climate of
zSOuth America, by Margaret M. Welch, published as

U}IJ‘plement No. 18, Monthly Weather Review. ’
e hrou_ghout this present paper temperatures are ex-
Pressed in degrees Fahrenheit (°F.), relative humidity in
‘Percentage of saturation, cloudiness on the scale 0~10,
g‘(’)%crlpltation in inches, and wind velocity in miles. per

GENERAL CONDITIONS -

The northern and western portions of tropical South
Werlea embrace the vast area of about 2,350,000 square
hles and present such differences in topography that
i‘fre are marked contrasts in the meteorological condi-
m(ms 1n different parts of the territory. Some of the
b 08t important of these differences will be set forth very
Hefly in the following general survey. .

- :Figure 1 will serve as a reference to accompany this
summary of general conditions excepf in. the matter of
precipitation, in which case use must: bhe made of the
maps giving location of stations in the subdivisions dis-
cussed later. : B .
Temperature.—In Table 1 are found the mean monthly
and annual temperatures at selected coast stations ar-
ranged. according to latitude. - The data for the Brazilian
stations—Belem, Fortaleza, Pernambuco, Bahia, and Rio
de Janeiro—are presented to show the differences in con-
ditions: prevailing on the eastern and western.coasts in
the same latitude. . ... : 3 T
The mean annual temperature is about 80°.along the
northern coast, the eastern coast as far south as Pernam-
buco, -and. probably on the western coast southward to
the Equator. In the southern half of the tropical zone
there is a remarkable difference in temperature conditions
on the.opposite coasts of the continent. At Trujillo,
Peru (8° S.), the mean annual temperature is 69° and
there is 8 decided ‘annual march in tempersture, the
mean for January and February being 77° and that.for
June 63°—conditions similar to those found on the eastern
coast far to the south at Florianopolis:in latitude:27°
30’ S.—while at Pernambuco, 'also In latitude 8° 3., the
values are 80° for annual mean and 82°-and 77° for the
extreme months. - Reference to-the table -will show  the
same contrast between - Callso;Peru, and ‘Antofagasta,
Chile, on the western and Bahia and Rio de Janéiro,
Brazil, on the eastern coast. Discussion of the causes
of this remarkable difference in temaperature will be given
with the presentation of temperature data for Péru.
" Temperatures at interior stations with elevation less
than 250 feet (Table 2) are practically the same for the
reater part of this region; the mean annual temperature
1s about 82° and there is generally but little: difference
in the means for the extreme months, The highest-annual
normal is 83.4%, at Maracaibo, and the.lowest is.78°; at
Piura end Guayaquil. The values for the two stations
last named show that the influence causing the difference
in temperature at coast stations on opposite sides of .the
continent, noted in ‘the preceding paragraph, makes itself
felt to .some considerable -distance inland from the
Pacific. . The data for Manaos and’ ‘Quixeramaobim,
Brazil, are given to show the annual means in the warm-
est Tegiohs of that country. -+ = S IR
" Table 3 .contains temperature means for selected sta-

tions at elévations from 3,500-to 15,000 feet, arranged in

three-arbitrary. divisions. In the lower levels (3,600 to
5,500 feet) annual means may be assumed to range

between 70° and '65°; in: the middle levels (7,500 to 9,500

feet) they are remarlkably uniform, if we may judge by
the range from 57° to 58° for ‘the four stations well dis-

‘tributed from north to south; in the upper levels (11,000

t0 15,000 feet) the means appear to lie for the most part
between 50° and 40°,
1
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Temperature extremes may be given roughly as fol-
lows: Along the northern coast and in the Orinoco
Valley, highest 95° to 100°, lowest about 65°; along the
Peruvian coast, highest 85° to 90°, lowest 50° to 55°; in
the Andean region, highest 70° to 80°, lowest (in southern
Peru) ranging down with increasing elevation from 32° at
La Joya (4,140 feet) to —8° and —10° at Vincocaya
(14,350 feet) and Cailloma (13,000 feet), respectively.

Relative humidity.—Table 4 contains data on mean
relative humidity for selected stations in four different
regions of tropical South America. In the north, annual
means are 79 per cent along the coast and about 70 to 75
per cent in the Orinoco Valley, with a well-defined
annual march paralleling that of precipitation. In the
wet months the means range from 80 to 85 per cent and
in the dry months generally from 70 to 75 per cent, but
there is probably a large area in interior Venezuela where
the extremes have an unusual range similar to that found
at Calabozo (81 per cent in July, 57 per cent in March).
In Peru there is a well-marked decrease in the annual
mean from about 80 per cent on the coast to 70 per cent
at Pilura, 35 miles inland.
means at Callao and Lima, where the total annual rainfall
ig less than 2 inches, exceed those for Cayenne, George-
town, and Maracaibo, where the annual rainfall normals
are 126, 90, and 21 inches, respectively. Stations in the
Andean region show wide difference in relative humidity
generally fairly well related to difference in precipitation.

Precipitation.—In the northern region of South America
from French Guiana westward rainfall is generally
abundant. In the Guianas the annual means range from
70 to 125 inches along the coast, to from 50 to 150 inches
at inland stations. With advance into Venezuela there
is a considerable decrease in the amount of precipitation
in the inland region, which is, however, well watered
with 40 to 70 inches annually, and a most decided de-
crease along the coast and in its immediate vieinity, with
annual means generally below 30 inches and even below
12 inches at two stations on the western half of the coast.
In northern Colombia precipitation probably averages 30
inches a year. It varies from moderate to excessive in
the middle of the western half of this country, where we
find the extremes of about 40 inches at Bogota and 280
to 330 inches on and near the middle coast.

From Ecuador southeastward to Bolivia the area of
heavier precipitation lies east of the Andes, and the con-
trast between the amounts received there and those on
the coast and its vicinity is very remarkable. In western
Ecuador the mean annual precipitation is moderate (40
inches), but in the eastern region it appears to be ex-
cessive (El Puyo, 150 inches). Immediately south of the
Gulf of Guayaquil begins the so-called rainless region,
which extends along the entire Peruvian coast and into
Chile, ending, it may be said, with the southern limit of
the Atacama Desert, at about latitude 28° S. This arid
ares, in which the total yearly precipitation is generally
less than 2 inches, is about 70 miles wide in northern
Peru and widens southward to about three tiimes that
distance to include southern Bolivia (Oruro). Immedi-
ately inland from this strip the mean annual precipita-
tion increases to about 30 inches, and there is further
increase toward Brazil, with maxima reaching over 100
inches in northeastern Peru (Iquitos), 75 inches in north-
ern Bolivia (Cobija), and about 50 inches in the south-
eastern part of that country (Corumba, Brazil).

_In Table 5 there are given precipitation data fer sta-
tions in each subdivision selected to show range of mean

It is seen that the annual

annual precipitation and to indicate in a general way
the annual march.

Annual march of precipitation in this region presents
two types—that with double wave (two maxima and
two minima) prevailing in the Guianas and westward
to the Pacific Ocean and that with single wave prevailing
from Ecuador to Bolivia. The periods of maximum
and minimum rainfall in these areas vary considerably
and there are some interesting exceptions to the general
rule. These details will be presented in the discussion
of precipitation in the several subdivisions.

Precipitation records for several stations with long
series of observations arc given in Table 31.

Winds.—The northeast trade winds prevail through-
out the year along nearly all of the northern coast of
South America. At -Cayenne, French Guiana, and- at
Belem, near the mouth of the Amazon, the winds are
from northeast and east, and it is very probable that these
directions prevail in the Guiana highland and in the
valley of the Orinoco. Southeast and south winds pre-
vail on the southern coast of Peru (Mollendo); at Lima
there is o shift to south-southwest, and from Guayaquil
northward to southwest. The southeast trade winds
which blow parallel to the Peruvian coast are first met
at a distance of about 50 miles offshore; at the coast
stations the sea breeze, well developed in some places,
alternates with the nightly land breeze from the high
mountains near by. In the Andean region the prevailing
wind directions are controlled almost entircly by local
conditions; some stations are said to have none other
than local winds. The moist easterly winds from the
Atlantic Ocean continue to advance until they meet the
barrier erected by the lofty cordilleras near the western
coast of the continent, and consequently rcach extensive
areas in the eastern parts of the Andean Republics.

TasLe 1.—Mean teMpcratures (°F.) at coast stations near sca level,
tropical South America

ool |
s |
58 > | g £is
Stations a8 ;; ,_-g o i . g 5 'gg g .g ’g
Hol 22 R nlglm Sl B 88
s 8| |2l S|EIB3 |2 88|81 1E
It mik|lAl=iAlSlnl<ln |04 A 4
DR T A R B Jlt | O A R | I
North of 9° N, ! !
Port, of Spain L. ... 8178, 1/78. 2 78, 6| 79, 6i80. &80, 0}{79. 7180, 2180. 8|80, 79 8[78, 8170, 6
Colom2.__._ ... ... 6[179. 3{79. 2 79. 8]{80. 5;79. 8{79. 4{179. 4,70. 3,79, 5; 79, 078, 1{79. 0]|79: 3
9° N to0° \
(leorgetown ... _._. 411[79. 0178, 9179. 61180, 2180. 2[79. 61179. 8180. 681, 2181 2:80. 5{70. () 80 9
Paramaribo._......__ 26/178. 0178, 0,78, 579, 1179. 1]78. 9|i79. 2;80. Gi81. 7{|81. 4]80. 6 74, 1](79. 9
Cayenne..._...._.... 231179, 2|79, 6]79. 61180, 0179, 9179, 81|80, 2181. 6182, 6/182. 7)81. 680, 2180-6
0° to 10° . ‘ i
| |
Belem 34 10 79. 2|78, 8:79. 2}179. 6180. 2180. 01179, 5/79. 6[79. 5/79. 7|80. 2180, 1/79- 8
Fortaleza 66 8| 81, 2180, 680, 2180, 11790, 678, 81|78, 7]78. 7(79, 9|81, 181, 281, 8|180. 2
Trujillo 7__ 4]77.277.074,3 i72. 0168, 0{63. 01{64. 0,64. 2,63, 71167. 5|68, 7|72. 0] 69, -:
Pernambue 10| 82. 2182, 0 82. 2{I81. 4/79. 5(78. 0)|76. 7,77. 1]78. 9]|80. 5.81. 2/82. 0180-
|
10° to 20° S. . ‘ l
07|V 2060871071 4/170. 6/67. 6,66. 4/163. 6163. 0,63. 01165, 2/66. 1.60. 4672
Bahia 69 __ 11| 80. 2:80. 4'80. 3|179. 477. 575, 01|74, 5|74. 8]75. 8|77. 478, 478. 8 77. 2
Mollendo. .o oo 10| 72. 673, 3i71. 9||69. 2:66. 3|64, 0]/62. 0:61. 6:62. 2!{64. 4/67. 8{70.7 67.
South of 20° S. !
Rio do Janoiro o..._.. 30| 78,478, 7,77, 2)74. 6/71. 3109, 268. 4(09. 2/69. 81 71, 373, 9,76. 7|73 2
Antofagasta_._.____.. 6! 69. 5\(}9. 8&(37. 81164. 4162, 0158, 01|56, 7|57. 4158, 8||60. 4|63, 7,66. 9 03
! - A

1. 8. Weather Bureau station. Monthly Weather Reviow, 1926, p. 159,
3 Monthly Weather Review, 1923, p. 133,

3 Belem or Para.

4 Contribuic¢fio no estudo do ¢lima do Brasil.  Henriquo Morize.

8 Fortaleza or Cearn. Duta for the suburban station at Porongaba.

¢ Boletim de normaes. Directoria’ de Metoeorologia, Rio de Janeiro,

7 Means are probably for the hours 8 a. m., 2 p. m., and 8 p. m,

8 Pernambuco or Recife,

¥ Bahia or San Salvador, Data for the suburban station at Ondina,
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TaBLE 2.—Mean temperatures (°F.) at inferior stations with low

elevation,! tropical South America

$ 2l

25 . 5 &

= §

Stations aml B8 = 2 JE g g

BSlS 2l glnle s8¢

£Rig |2 (3E|S|81B| 888

A G - - - I R R I R
Maracaibo *.... ... 9i/81. 4181, 8[82. 81184. 0184. 6185, 61185, 3[85. 6/84. 6182, 4/82.
Ciudad Bolivar. 51170, 2:80. 5(81. 5|82 8s2. 850. 8/'80. 6/81. 6/82. 2I[83. 0/82.
Andagoya....... 8182, 081, 9[82. 0]|82. 4|31. 811, 61|81, 4/81. 4181. 581. 781
Dadanaws. . 9ils2. 2181, 8182, 8|182. 7181 6180. 681, 0!82. 4183, 7|/84. 6184,
Guayaquil .. 31178, 8179, 5/79. 41|80. 2/79. 1|77. 3/175. 0[76. 6|77. 6/}76. 4]77.
Manaos 5.._.... 9lls1. 7[81. &[81. 1{[81. 2|81. 3(81. 4lls1. {82, 9183, 9/|84. 0|83
Quixeratmobim 2. 24{l84. 1182, 6|81. 7181, 2/80. 4/79. 9|80, 2I81. 583, 1/84. 2
Piurat. ... 2/iS1. 3|83, 2183 21181, 7(77. 4|74, 1173, 4]73. 8I74. 9|[74. 6
Porto Vetho ... .. 11179, 2i80. 2182, 281 1180, 6i77. 0‘!81. 1 81.7|S4.0 81. 5

I

hd=h e

! From 20 to 250 feet, except Quixeramobim (679 feet).

? The position of this station on the passage from Lake Maracaibo to the Gulf of Ven-
ezuela evidently has no moderating effect on temperature. The contrast with the mean

annual temperatures of 79.3° at Colon, 79.6° at Poit of Spain, and 81.0° at W
Curacao is remarkable.

3 See footnote 6 under Table 1.

¢ Sec {footnotes under Table 27.

% See footnote 5 under Table 28.

illemstad,

TaBLe 3.—Mean ilemperatures (°F.) at clevated stations, tropical
South America !
&
E § I g 81w

: 3§

Stations aalsl g z|ElElE 'g_ =
225122 = INEAEEEER AR R
gE 5 S|E|E|S|E 2|88 5|88
RIS R |E|<€IE]3 IR |<&|c|za <

Elcvation 8,600-5,600
Jeet
[ 67:1:1¢: . S, 16[(65. 866. 6[67. 6}(69. 4]70. 8:69. 4/(68. 9!69. 3 6. 8//69. 6/68. 4/66. 4]/68. &
Morro do Chapeo, : |
Brazil2s_ .. __ —— 51168, 4/69. 9{70. 5,(68. 7|65. 3(63. 11162. 3[62. 5,:64. 8/68. 7/69. 4170, 1/167. 0
LaJoya..... 9165. 7167. 4|66. 1(64. 4/62. 0|61. 0/;60. 7,61. 8}63. 21|62 9}63. 7165. 0{|63. 7
Medellin. ... 5!170. 9|71. 6]70. 9]|70. 7/70. 9/70. 7/|70. 5/70. 7|70. 5:69. 4,69.1/69. 8/170. &
Merid@..muueeoeo .. 9//64. 8166. 0[66. 2/[67. 868, 2/67. 8{(67. 9168. 2.68. 2[167. 2.66. 1]65. 2/(67. 0
Elevation 7,600-9,600
Jeet
Alto do Itatiahy
Brazil 3¢ -} 6156.8i56. 6155. 51153, 252, 3148. 81149, 1150. 0/53. 71163, 7:54. 1155, 0153, 2
Arequipsa. 1311568. 0:58. 2157, 01|58. 057. 8157. 2{(57. 2i57. 4158, 11157. 8(57. 2158, 8((57. 8
ogota. ... 21157, 6;57. 8168. 2{|57. 8/67. 9157. 4||56. 1/56. 4186. 6{156. 8|56. 5,56, 6{/57. 1
Cajamarca 31[58. 559, 7|60. 4;150. 7.57. 9;53. 41165, 8|56, 8,567, 4158. 6,59. 7/60. 6158, 2
Quito. ... . 7|(57. 2|57. 2)57. 2|157. 1157. 0|56. 8| 156. 6!57. 2,57. 8158. 0|57. 2|57. 0||57. 2
Flevation 11,000-15,000
Ject
CUzeo. o oo 4[154. 2153, 6153. 6/52. 452. 2/40. 8i[48. 1151. 0,53, 2:154. 3155, 3(53. 9152. 6
Cailloma.. ..o 0100 171143. 8143. 442, 9]140. 8:36. 7133. 7|133. 4]35. 3(38. 6/[41. 2(43. 4{44. 0}130. 8
Cerro de Pasco...._.. 3144, 1143, 2144. 11]44. 1142. 641 0[[40. 5(43. 9}41. Oi 4]. 7142. 3|42. 4”42. ¢

! For further data on elevations see tables following maps of subdivisions.
2 ¥levation, 3,543 feet.

$ Boletim de normaes, Directoria de Meteorologia, Rio de Janciro.

4 Elevation, 7,480 feet.

TABLE 4.—Mean monthly and annual rclalive humidity af selecled

stattons, northern and western tropical South America

S
=R tn
Stations anl Bl & =
jrial % 2| = b
EElE(S|2|| 8|8
QS (=A< A
Northern coast region
Cayenne._........._. 8182|8081 80]84
Georgetown 1279178176, 7181
Maracaibo_.__....... 8117817817276 79
Orinoco Valley
Ciudad Bolivar_._...] 7} 71|68 |68 | 68171
Calabozo. .o onoaeoe. 5| 62]60 |57 63173
Coastal region of Peru
Piora_ ... . 2108 1065) 08| 62|66
Callao... 2184|8584 8585
80 | 8077 | 75176
7907778180179
71166 724 72|73
76 | 78 | 79 || 80 { 77
73 | 72 | 67 || 58 | 46
70| 69| 68 ] 68 | 53

77
80

78
83

85

SR8

s September

56

October

November

74
86

78
80

79
84

76
77

| December
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TaBLE 5—Mean monthly and annual precipitation at selected stations, northern and western tropical South America

Length * : .

Stations of record, || January | FOPIU | yparen April May June July | August | SePtem- | opaper | NOVm- | Decem- i o0

in years ary ber ber ber

—
French Quiana

Cayenne. ... 51 14.37 12.28 15.83 18.86 21.89 15. 51 6.93 2.78 1.22 1.34 4,61 10.71 | 126,31

i

Dutch Guiana . !
Il‘,”euw Nickerie 14 5.28 5.42 5.46 5.73 10. 25 9.83 9.78 5.33 2.25 1,28 2,49 6.27 . 69.37
P?mmanbo ______ 63 8. 62 7.01 8. 50 9.13 12,24 11.57 8.74 5.83 2.68 2,72 4.84 8.54 | 90. 42
acer R’ Awa 11 11. 98 12.30 13. 56 12. 62 14,29 12.06 9.23 4.46 4,22 2,84 3.29 . 8.84 109. 69
4 1. 51 1.10 1.62 4.43 8.37 12,09 9.26 5.17 1.39 0.39 0.36 1.09 46.78
22 6. 60 4.80 4,99 5.77 10.95 11.88 9.47 [ 6.78 197 2.14 3.43 8,59 77.37
46 8. 50 5.95 6.77 6.35 11.25 11,87 10.00 6.47 3.05 2.54 588 1175 90. 38
22 8.95 5.87 512 6. 50 12. 40 16. 87 18.84 11. 66 7.33 7.39 10.02 14. 61 120.88
17 10.39 6. 66 8.11 8.20 17.93 19. 23 15. 32 10. 60 6.35 4.97 9.95 16.75 134. 58
20 13.43 10. 40 12.41 13.57 18.46 20. 05 16.73 10.22 5.99 4.44 7.74 14,10 147. 54
5 0.31 0.23 0.83 0.23 0.50 0.84 1.01 1.09 1.35 1.70 1.50° 177 11.36
11 0.02 0.02 0.25 0.61 2.39 2.11 1.87 2,00 | © 8.03 4.94 3.12 0.46 | 20.91
35 0.84 0.35 0. 61 1. 50 2.83 4.24 4.25 4.32 4.03 4,04 3.40 L7 32.15
4 0.70 0.38 2.03 3.45 6.38 8.78 10.19 4,87 6.42 5.89 2.17 2,84 54. 10
11 2.75 1. 63 3.66 6. 90 10. 95 7.20 4,62 6.20 6.17 10, 44 8. 26 3.05 7183

Colombia “
Sartagens . 12 0.00 0.01 0.07 0.55 3.30 2.80 4,96 5.20 8.78 4.4 0.36 35.64
e R 3 2.22 2.28 3,67 5.24 4.23 1.80 1.93 2.34 5,49 5,13 3.10 39. 53
pyddeltin___Z7TTTTTITI T 15 2.70 3.27 3.36 6.53 7.89 4,13 4.68 6.16 7.02 5.07 2,53 58.78
Wirib; 7777 4 2.82 4.17 4.00 7.9 0,48 6.63 7. 66 8,48 10. 13 6. 86 3.02 80. 43
Z;t;rgo Berrio 3 2.68 5.89 6.00 9. 69 16.76 8.93 13. 64 14.74 18. 61 9.79 3.24 éf-’ gq
078, ___. 30| RN (RSO IO | RO IR RN AU S S | FUE R SRS 7.32
pMagoya "7 12 24,10 20,18 18.86 1| 7 26.01 24.28 23,61 25. 80 25. 88 21, 67 23.09 20. 50 279,11
Aggi{ﬂventura.- 7 17.90 12.33 11.34 25. 60 28.40 22.35 26. 66 27.93 34. 66 28.08 21. 64 gg(l). 82
i 0 SO FON AN | AU S AN | AR NN TR | NN SR AR .

%ﬁn Jose. a | 314.78
Uena Vista oS00 3 20.51 14.58 17.85 31760 30.77 38,23 25,08 30,86 26.78 35.41 30.87 330.73
& 1.98 1.64 2,18 2,52 2,17 0.73 0.91 0.73 0.88 1.88 1.43 1.43 18: 53
Qui 9.92 9.75 7. 51 5.22 211 . 0.75 0.41 0.00 0.11 0,43 0,27 1.94 38. 42
1 4,16 3.36 5.23 7.25 5.00 1.57 0.81 1,24 2. 66 3.01 4.01 3.88 43.08
12,40 13.82 12.56 11. 69 15, 55 14.80 10. 55 10. 20 10.31 13, 58 12.76 13.23 151, 45
0.01 0.01 T. T. X T. 0.00 T, 0,00 0. 00 T. T. 0.02
.0.04 0.07 T, 0.03 0.07 0.05 0.04 0.18 0.19 0.10 0. 06 0.02 0.85
0.14 0.49 0.28 0.04 0.01 0.02 0.08 0.00 0.02 T. 0.06 0.03 1.17
0.02 0.01 0.02 0.03 Q.10 0.24 0.35 0.41 0.39 0..19 0.10 0.04 L 90
134 163 0.49. 0.14 0.01 0.03 0.07 0. 00 . 0.01 0.01 0.19 3,02
3.00 3.78 2. 60 0.01 0.01 0.00 || 0.00 0.00 0.08 0,00 0.27 0.53 10.08
5.31 5.98 5.33 1.62 0.37 0.20 0.00 0.22 0.58 1.10 1.0y 4.2 26,00
6. 53 6.77 5.97 3.16 1,66 Q. 50 0. 49 2.03 2,07 2.82 3.21 4.08 39. 30
10, 24 9. 84 12.24 8. 50 10,00 7,44 6. 57 4.01 8.70 7.24 8.42 11.46 103. 26
16, 14 18.61 14. 02 16, 38 10.66 5,63 5.71 7.43 0.17 8,96 L9 17.14 141.84
0.51 0.43 0.55 0.12 0.08 0.00 0.00 0,00 0.04 0,04 0,12 0.24 2.13
e 3ulucu (Argenting)- 3,97 9,36 2,01 0.28 0.00 0.00 0.04 0.00 0.00 0.20 1,06 2.13 11.35
Uore? 3.86 4. 63 2.60 1. 46 0.47 0.08 0.16 1. 10 0.79 1,30 1.54 4.29 21.18
'()0:“ ------- 6. 34 4,68 3.74 177 0.28 0.08 0.16 0.16 0.79 1,42 2.40 4.37 26.19
COb‘.l!Ilb 6. 54 6.24 4.84 4,87 3.33 1.88 0.28 1.34 2.28 4.00 5.95 7.47 49, 02
Lia, 7.88 8.64 14,96 7.28 2.32 1.06 0.51 146 2.78 9,30 6.22 11,54 - 74.01

CLIMATIC CONDITIONS IN THE SEVERAL SUBDIVISIONS ., ynd ending in November and the wet season- during the

remainder of the year. Contrasting the months -of
October and November, the middle of the dry season,
with March, April, May, and June, the wettest months,
we find respective average values as follows: Mean
temperature, from daily extremes, 82.6° and 79.9°; high-
est recorded temperature, 97° and 92°; mean daily relative
humidity, 74 and 82 per cent; mean relative humidity at
3 p. m., 67 and 77 per cent; mean monthly precipitation,

As previously stated, there are more or less extensive

©as 1n each of the subdivisions in which no meterological

mOI'i has been accomplished; conditions in such regions

: teuS_t, therefore, be appraised from data for contiguous
Titory, due regard being given to topography, and {rom

fre generalized statements relative to climate gathered
M various sources.

Ry

FRENCH GUIANA 1.28 and 18.02 inches; mean monthly number of rainy
. ) days, 5 and 24. . :
QOCIIm&blc conditions at Cayenne are typical ol the The prevalence of east-winds from May to December,

Stal region and fairly representative of the hinterland, overlapping the dry season, and the faint development,
Xcept that, in, the latter region temperatures are more in February, of the secondary minimum of amount and
N Oderate and precipitation probably heavier with in- frequency of precipitation are of sufficient interest to be
( ¢ase in elevation toward the Tumac Humac mountains noted here. .
1450 t0 2,500 feet), forming the southern boundary. Records for Cayenne for the periods 1890~91 and 1893
the s .Characteristic feature of the climate of Cayenne is 1914 were published currently in Annales du Bureau
Ifference between the dry season beginning in July  Central Météorologique de France.

96617-—28——2
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TaBLE 6.—Cayenne, French Guiana

Length - -
Stations ofrecord, || January | # g?r U | March || April May June July | August Segzt;m- October | N %v:;m D%c:rm Annus!
in years ¥
Temperature
Mean maximuM. . oecaeean 23 84.0 84, 4 84,6 85.1 85,3 86.2 87.6 89.6 90.9 90.7 88.5 86.0 59-2
Mean minimum.._. 23 74.3 74.8 74.7 75.0 74,5 73.4 72.9 73.6 74.3 4.7 4.7 7.5 74’&
23 79.2 79.6 79.6 80.0 79.9 79.8 80.2 8L.6 82,6 82,7 81.6 80.2 80.
8 78.6 78.8 78.8 79.3 78.8 78.6 78.8 79.9 80.6 80.6 79.9 79.2 79. g
23 91 93 92 92 92 93 3 9% o7 97 95 93 9
Lowest_ ... 23 67 68 66 65 68 69 68 68 70 68 08 68 0
Relative humidity i
Mean, 98. m., 3p. m., 9p. m._ 8 82 80 81 {1 80 &4 82 80 76 73 74 78 81 72
Mean, 3 P Moo 8 8 % L 70 79 75 72 67 6 68 7 76 7
Cloudiness !
Mean, 3 observations........ 8 6.5 6.2 6.7 6.2 6.9 5.9 5.1 4.3 3.9 4.0 4.8 6.5 5.5
Precipilation ’
Meant o anmm———- 51 14.37 12.28 15.83 18.86 21.89 15.51 6.93 2.76 1.22 1.34 4,61 10.71 126. 3,1]
Maximum in 24 hoursi....... 22 16. 44 14.76 10.20 23. 47 8.78 5. 83 6. 62 2,66 1.63 3.74 5. 43 6. 00 23.4
Mean number of days with 9
TAID e eee e eeeemeemec e 24 23 19 23 22 27 24 19 10 5 5 13 19 0
Wind
Prevailing direction. .. ccoo-.o 25 ne. ne. ne. ne. 0. e. e. e. e. e. e. e. o
Mean number of days with 4
thunderstorm *__..___ _____. 21 0.1 0.2 0.1 0.2 0.4 0.4 0.8 0.3 0.1 0.3 0.4 0.1 3
Mean number of days with )
[ S S 19 0.1 0.0 0.1 0.1 0.3 0.3 0.0 0.0 0.0 0.1 0.0 0.2 L

i Monthly values for 28 years, a practically unbroken series for the period 1844-1870, are given by Raulin in Actes de I’Académie Nationale des Sciences, Belles-Lettres, ot Ar‘t
de Bordeaux, série 3, vol. 36, p. 504. Values for 1800~1912 appear in Apnales du Bureau Central Métforologique de France.

Indies Pilot (British Admiralty), Vol. 11, 1920.

? (age overflowed in April, 1906; the actual amount exceeded that recorded.

DUTCH GUIANA

From the averages for the two stations at which
observations have been made it appears that the region
north of the Guiana highland, north of 5° north latitude,
has & mean annual temperature of 80° to 82°. Monthly
means are lowest in January and February (78° to 80°)
and highest in September and October (81.5° to 84°).
Between Paramaribo, on the coast, and Placer L. en F.
de Jong, 75 miles inland, there is a very considerable
difference in day temperatures; at the former station the
mesan daily maximum ranges from 85° in the first months
of the year to 90° in September and October, while at
the latter the corresponding values are 90° and 96.5°.
Mean daily minimum temperatures are very uniform
through the year, departing only slightly from 72°. At
Paramaribo temperatures as high as 95° are rare; at
Placer L. en F. de Jong, however, such temperatures
may be expected in any month of the year, and the six-
year record contains readings of 100° or more in each of
the months from August to December, inclusive. In
the cooler months at the beginning of the year tempera-
tures sometimes fall below 65°, but not so low as 60°.

In the Guiana highland temperatures moderate with
increasing elevation and in much of that region conditions
will probably approximate those found at Kl Peruy,
Venezuela (720 feet), as follows: Annual mean daily
maximum, 86°; annual mean daily minimum, 70°;
monthly extremes, 90° to 95° and 60° to 65°.

In the northeastern quarter of the country the mean
annual precipitation 1s about 90 inches; west of this
region there is a moderate decrease in rainfall, and at
Nieuw Nickerie, in the extreme northwest, the annual
normal falls slightly below 70 inches. The annual mean
of 110 inches at Placer R’Awa, in the southeast, indicates
that the heavy rainfall reported from interior French
Guiana continues westward over part, if not all, of
southern Dutch Guiana.

The double wave in the annual march of precipitation
is well defined in the monthly normals for most of the
stations. We note a very decided contrast between the
chief maximum in May—June, when the monthly normals

3
The means given here are those published in the

# Days with distant thunder not included.

average from 10 to 13 inches, and the chief minimum 12
September—-October, when the normals are generally
below 3 inches. The secondary maximum occurs ¥
December or January and the secondary minimum #
February. )
The data for Placer L. en F. de Jong were compiled
from the Meteorologisch Jaarboek, Xoninklijk Nedel”
landsch Meteorologisch Instituut, 1897-1902; those fo
the remaining stations from Meteorologische Waarnt
mingen in Suriname en Curagao, 1906-1918, and supple’
mental records furnished by Director Stahel, of the
agricultural experiment station, Paramaribo. .

TaBLe 7.—Temperature data for Dutch Guiana (°F.)

3o
=3 . ] 8|8
Statlons ol B &8 all 2 R - '5 B g
GBSl ElEIS imlnle gi2lsleiels
‘ﬁ’,‘i“ngw}aagb‘g‘gg‘sgaq
RSeS| |R 42| 2| Bl<|&|o|a|Rr]2
Mean maximum temperature
[i]
Paramaribo. ....._.. 26}184. 484, 7(84. 0/185. 5(85. 3/85. 3(186. 0[88. 3{90. 0/90. 0(88. 5/86- 2| 86
Placer L. en F. de ! ” } | i ] ' j 9.3
Jong. ool 6/(89. 6/90. 0[89. 6]/90. 9/00. 3/91. 4,91. 8/94. 1)96. 1)/97. 2/05. 291. 8
Mean minimum temperature ) .
Paramaribo...__._.__ 261171, 8/71. 2(72. 1{172. 7|72, 9172, B[72. 3{73. 0{73. 4)172. 9,72, 7,72. 0| 7
Placer L. en F. de t l I ’ lﬂa
()11 SR 6/(70. 0170. 072, 01|71, 6{72. 5[72. 0}{71. 1}71, 1{71. 2|[71. 1{70. 9}71. 1
Mean temperature (maximum 4 minimum-+2) ;
Paramaribo_. ... 26]/78. 0.78. 078. 5/(79. 1|79. 1{78. 9|79. 2{80. 681. 7|81. 4]80. 6;79. 1 7
Placer L. en F. de 1.8
JOBE - e 61(80. 2:80. 0[80. 8|/81. 2/81. 4;81. 7||81. 4|82. 6/33. 6//84. 2/83. 0;81.4
Mean temperature, 8 8. m., 2 p. m., 6 p. m,! ;
Paramaribo. ... 26{178. 6/78. 8(79. 31{79. 079, 779. 3({79. 0/81. 3/82. 4]/82. 0/81. 379. 980
Highest temperature 9
Paramaribo..._.____. 26]l 91) 89| 01 02] 94] 021 94 941 04]] 98 99 93
Placer L. en F, de ‘ “ 108
Jong oo o| 98| 90| osll 96| 971 o6l o7 101] 100 108] 101] 100
Lowest temperature
Paramaribo. ... 20| 62 63 62 62 65 67| 62 o8 o7 67 67 64
Placer L. en F. de 7
Jong..eeeooi. ol 63 63 ol o4 oo os) o8 o7 o5 o7 oo O

18 a. m., 2 p. m,, 7 p. m, during the period 1899-1904.
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TaABLE 8.~ Relative humidily, cloudiness, and wind dala for Dutch

Guiang

S B P 2 218

b &
Stations Sal & 5| A 3| g H g8 |8
Yol 2 Elg|wlelle|8l8l2|2l2]3
gl |2 |&8|&a|3i=|%|%1a|l8|/8|8|&
i RS Sl |8l<elalld|z|rl<

| Mean relative humidity, 8 a. m., 2 p. m., 6 p. m.!

|
Paramaribo. ....._... 20)| 84| 841 84|] 84[ 84[ 84]] 85/ 82 79l 80/ 83} 87 83
Mean relative humidity, 2 p. m.
Paramaribo. ... 19| 80/ 78/ 791 79) 81 80 TV 72| 69| 69 73 79| 76
Mean cloudiness
Paramaribo......... 20| 6.7] 5.7) 6.1|[ 8.0[ 6.3 6.1/ 5.5 5.0[ 4.6 4.6; 5.0/ 5.7 5.5
lacer L. en F. de “ J
Jong. oo 6|l 3.8| 2.9] 4.5] 3.8| 3.8 3.2]] 3.4| 2.4 2.0/ 2.5 2.8 4.1|/ 3.3
Prevailing wind direction
Paramaribo. ....._... 6i| ne.| ne.| ne.j| ne.) ne. ne.// ne.) e.| ne.l ne. ne. ne./| ne.
Mean wind force (Beaufort scale 0—12)

Paramaribo......._.. 200 3. 2‘ 3. 3l 3. 'i” 3. 2| 3. OI 2. 8“ 2. 9] 3.1| 3.1” 3. 2i 3. 2! 3. 0” 3.1

1 8ee note under temperature table.

Tasus 9.—Precipitation data for Dutch Guiana

N

. |
£g
b £ b
. 'S I 2 o | g
Stations (g :' E‘ d | o 2 'E 8 'E 'g =
f E e = [ a slis|e!l8 2
&all 2 1 B = = = K P 212! 8& g
okl B ] < 2 = 52 &8llslels =
<SSl e |2|l<|”miSBi<la|olainl <
Mean precipitation (in inches)
feuw Nick- |
erie.._.__.| 14 5.28] 5.42| 5.46|| 5.73|10.25] 9.83 9.786. 33|2. 25(1. 282. 49}6. 27| 69.37
Caledonie... 17(] 6.31] 4.53) 5. 25} 7.76(10. 03[11. 591 9. 85/5. 382, 64)(2. 90/3. 55/6. 32/| 76.11
Aramaribo.| €3[| 8.62] 7. 01| 8. 60i 9. 13(12. 24/11. 57)| 8. 7415. 83(2. 68||2. 72|4. 8418. 54|| 90. 42
bina......| 4{[12.24]10. 30 8. 83/|11. 28110.87| 7. 091 7.76|5, 831. 91]3. 46(5. 709, 06| 94. 33
Republiek.._ 17)| 6.90] 5.42| 6.73];10. 16(11. 7411, 24}| 8. 57:6. 15:3. 16(|2. 754. 57|8. 28| 85. 67
)lupoeri._r_. 411 5,90, 2.93| 5.10| 7.20(11. 63|12, 66/{10, 29|0. 84|1. 09/14. 3%|2. 83(8. 43| 80.18
acer Loen ||| ..o looooofoooaloaeaaaam e RN RO (RS NS { FP,
d{)} Jong 17i) 7.28| 7. 68] 8. 904[/10. 67{11. 81| 9. 65;| 8. 625. 87|2. 09|2. 62i4. 21|6. 50| 85, 84
Abelsta-
fon._._... 131 8.27| 578 7.906//10. 16[12. 69[12. 50|| 8. 99(5. 73]2. 15/(3. 06!4. 80i8. m! 90. 24
Izalm _________ 11|} 8,02 6.33( 7. 44| 9.77(13.70/10. 83| 9. 20|5. 659|3. 03|2. 27|2. 917. 801 80. 8¢
acor
R'Awa_...| 11{11.98/12. 30]13. 56)|12. 62/14. 20i12. 06!] 9. 23}4. 4G}4. 22//2. 84]3. 20;8. 84:{109. 69
Maximum precipitation in 24 hours
Paraman‘bo- 201 2.76/ 7.95 3.90() 5.30) 3.82} 3. 861 2. 52/3. 15/1. 38//2. 52/3.15/3. 19} 7.95
Mean number of days with precipitation
Pﬂl‘amaribo. 20 21 18] 2y 24 26 27 25 19 11j; 11f 15/ 22 237
Mean number of days with thunderstorm
Paramaribo.| 13 1) o 3 3 8 9| 10 & 4 5 5 4 60
Placer 1., on
F.deJong!.| o/ 8 11| 11 16| 20| 20| 1& 10) 11| 12[ 13| 151

..} Distant thunder most frequent; the symbol for thunderstorm is not found very
ten in the printed records.

BRITISH GUIANA

The Report of the Botanic Gardens and their Work and
the Report of the Department of Science and Agriculture
Georgetown), covering the greater part of the period
from 1896 to 1925, furnished the material for the tables.
'he distribution of rainfall stations is very good, and
SInce we have temperature records for points on and near
e coast and rather far distant in the interior to indicate
€xtreme conditions, it is possible to consider the climate
of this country as a whole.
he extremes for mean annual temperature are 78° at
Muzaruni, near the coast, where conditions are influenced
Y the proximity of three large rivers, and 83° at Dada-
Nawa, a river station nearly 300 miles from thesea. The
emperature march is of the Northern Hemisphere type,
With monthly means lowest in January or February and,
I general, highest in September or October (Mazaruni,
77°and 80°; Dadanawa, 82° and 85°).

The contrasting effects of marine and continental
exposures are finely illustrated in the maximum tem-
peratures at Georgetown on the one hand and at Eupu-
kari and Dadanawa on the other. On the coast the
mean daily maxima in the coolest and warmest months
are 83.5° and 87°, respectively, and the highest readings
rarely exceed 90°, while at the two interior stations the
corresponding means are 90° and 94° to 97°, and
temperatures of 100° or movre are likely to occur in any
month of the year.
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Minimum temperatures show marked uniformity
throughout the year and over the entire coungry; the
annual means are 75° at coast stations and 72° m the
interior, exclusive of the unexplored highlands, and the
extreme records rarely fall more than 5° below these
values. ' ) )

The amount of rainfall received yearly is over 100 inches
in the coastal region bordering Venezuela and in a large
central area, and generally 80 to 90 inches elsewhere,
except in the southern third of the territory where the
annual normals are much smaller, 50 to 60 inches. The
extreme annual averages are 77 inches at New Amster-
dam and 147 inches at Potaro Road. The contrast in
yearly means at the neighboring stations, Georgetown
and Look Out, 90 and 134 inches, respectively, is a feature
of interest. .

The march of precipitation presents the doulgle wave,
but in form somewhat different from that found in Dutch
Guiana. The chief maximum occurs in the period from
May to July and the secondary, generally nearly equally
well pronounced except in the south, comes in Decem-
ber. As in Dutch Guiana, the chief minimum occurs
in September—October along the eastern half of the coast
and in most of the region toward the southwest; in con-
trast to this it appears in February-March at a number
of stations located mainly in the coastal region adjoining
Venezuela.
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TasLe 10.—Temperature data for British Guiana (°F.) TasLe 11.—Relative humidity, sunshine, and wind data for British
Guiana
se 5 Y .
d s o : QLw
D ) ] & = [
(=2 . » @ | —
Stations ,-E: = S | g % g 55483"25"5 "5§a o E . E E
E=H I TR = S Z g [ -
el STEIE(E | 2lglinl @S H sig2iel g Stations dgi =81 RiBISIE|Q|s
BElE e |S &S |Bs|8|8i2]2|3]n L O A |- T I O O = O I | = I =
SN S | R | ARl | R d o |4 A< £l (218 618|915 |8|512818]8] 4
— - - I A < | 2 Sllsl<|lal|lo|z|[A| -
Mean maximuin temperature o A
Mean relative humidity 7a. m., I p. m., 6 p. m
CGeorgetown.______._... 41183, 6:83. 4184, 1'184. 7 84, 9 84. 6{/84. 0'86. 3[8h. 9:186. 7186,
New Amsterdarm. 111185, 5185, 0,86. 1786. 5 86. 3 86. 5|:87. 0:88, 1:89. 8/90. 1 8. Jeorgelown. .. ____ 120 790 78 76|l 77] 81 821 81 80 78] 78 79 8‘2[ 79
Mazaruni. 10,82, 7:8 .2183,8 84,684,083, 7{184. 57.0:87. 2 86. 4 Muazaruni 10 85[ 83 s3li 81 86| 87 87 86‘ 841 84, B86] 88| 85
Fupukari._ 4 90.291.ﬂ‘{)1.0193.3904290.5 00.9°93. 0:94. 01104, 4°93. Eupukari ! 3l 81 81 79|l 79| 84 86il s4f 84 77| 74l 79 81| 8
‘Dadanawa. _aoooooo.o 9192, 5192, 1j93. 2{}92. 3.90. 4 89. 4/190. 4,92. 4,94, 3:/96. 6,96. 2;
L Mean relative humidity 1 p. m.
Mean minimum temperature
L - Georgetown.._._.____ 121 731 71 70/ 70, 74 7511 73! 71| 671 67 60 751 T1
Georgetown___._..__._ 41174, 4 74, 4i75.0[175.6,75. 4 74.7|{74. 7:74. 9 75. 6 |75. 6}75.4 74.91,75.0 Mazarumi- oo oo 10 79] 77 76 75! 80, 81ij s3l 79 75 76l 790 83 79
‘New Amsterdam..... 11174, 274.0;74. 3]174, (3‘74. 574.7(|74.5.74. 6'75. 3:|75. 3‘75. 1173, 81:74. 6 .
Mazaruni_ ... 10,/71.2 710,71, 20,71.9.72. 7 72. 7]}72. 0 72. 1. 73. 0,473, 4’72‘ 8172.0}172. 2 Mesn cloudiness 7 a. m., 1 p. m;, 6 p. m.
Kupukari_ .. ... __ H7L 170,971 00718 73, 472, 1HTL 971, 8,73, 0172, 0.72. 4|71 O}171. 8
Dadanawa......_._. 9071 071 4§72, 573, 1172, 771 9]{7L. 6,72, 5,73, 1|72 7)78. 4)72. 1}j72. 4 Goeorgetown 1011 6.5! 6.2 6.7/ G.4] 6.6 G.SI 6.4 6.2] 5.8/ 6.0{ 6.3 7.0[ 6.4
- Mazaruni_._..._. 9 4.6{ 4.11 4.2l 4.1] 5.0 4.7J 4.9] 4.8) 4.0)] 4.5] 4.5 4.9}} 4.5
Mean temperature
Mean duration of sunshine (hours per day)
Georgetown_____.__.__ 411179.0 78. 9179, 6;{80. 2'80. 2/79. 6179, 8 80. 6
New Amsterdam..... 111179. 8 80. 0,80. 2:80. 6 80, 4:80. 6 80. 8 81. 4 Georgetown_____.____ 341 6.2 6.7) 6.3 0.6 5.9 5.7 7.0( 7.7/ 8.3)l 7.8 7.1 6.0]| 6.8
Mazaruni.__.___._.. 10077, 0,77. 1177, 5,78, 2,78, 478, 2; 78.1,78. 8 80. Mazaruni___________. S| 5.8 5.9 5.1 5.7 4.9 4.8]] 5.5] 5.9 6.6/ 6.3 6.0 4.8 5.6
Eupukari. P 41180, 6i81. 0:31. 0182, 6:30. 8181, 3] 81. 4182, 4'4: > . . . .
Dadanawa.________.. v1182. 2]81. 8|82 81,82 7:81. 6180, 6; 81. 0,82, 4 ; Prevailing wind direction
. Georgetown . _..____.. |l ne“ ne.‘ ne." ne. ne“ ne.” ne. ne.[ ne.” ne.I ne. ne.” ne.
Highest temperature Mazaruni.___________ 12|, ne.| ne.| ne.l| ne.| ne.| nej ne. ne. ne.li ne.l ne.| ne.J ne.
Georgetown. ......._. 17 881 88/ 88)| 901 88 88 90 90] 00! 92 91 89 92 | Mean wind veloeity (miles per hour
i\:ew Amsterdam_____ 11 911 60, 90 92! 02 91?! 90: 93§ ‘J.")l} 97 98§ a5 08 ; ea v K )
tazaruni. ... 10y 86 87) 0L U0 00p &9 &% 900 921 920 91 SUL 92 Qeorgetown. ... 10] 8.2 8.5/ 8.0 8.6 7.31 6.2/l 5.5 5.6 6.5/ 6.6/ 6.5 7.2} 7.1
Eupukari_ . 4l 99 96/ 991l 100/ 1000 Y8 100} 100} 103 Gu| 98 m; 103 COTEELOWH- - 0, 8.2 ) 8.9 8.6 7.51 6.2l 5.5 5.6 " 1 6.1 6.51 7.2
Dadanaws___________ 4l o8l 101} ooff os vl 97 ol 100 1007 103 100 102} 103 g Mean number of days with fog
Lowest temperature (teorgetown ®._.___._. 231 0.1 0.1] 0.4j1 0.0[ 0.0/ 0.0i| 0.0] 0.0 0.0/ 0.2/ 0.1) 0.0/ 0.9
o beratu Mean number of days with thunderstorm
Georgotown.___.._.._ 17j) 68 70 700 71 71 700 700 70[ 7L 7H 70| 707 68 v | 10 0.1 0.10.5 [ 1.0/ 2.5/ 3.8 2.3] 2.5/ 1.0 0.2/ 4.1
New Amsterdarn. I R I 72 70| o8 ACOTEALOWR--ooooo 1)) 0-0] 0-1) 0.1 0-10.5 | 1.0y 2.5 8.8 2.3] | o2
I\Iazurun_i...._ - Iy 62 65 65 67| 66 lL; 68 68 681 69 69 68 62 :
Eupukari. .| 4 68 66 67| 69 68 68, 66/ 68| 68, 71 69 67 66 ! Record for 1 p. m. very much broken; values for September and October in one year
Dadanawa. ._.o...... 4| 66; 68 68| 68 70, O‘J“ 08 70) 701 70; 70] 69 66 only.
2 British Admiralty Pilot, West Indies Pilot, Vol. II. Seventh edition. 1920,
TABLE 12.—Precipitation dala for British Guiana
Length 9 . _ _
Stations ofrecord, || Janudry Fg‘tr);u- March April May June July August beggc;m October N(;;g;m D%%erm Annual
in years
Mean precipitation (in inches)
22 6. 60 4. 80 4. 99 6.77 10.95 11.88 9.47 6.78 1.97 2.14 3.43 8.59 77.37
46 8.50 5.95 6.77 6.35 11. 25 11.87 10. 00 6.47 3.05 2.54 5. 88 11.75 90. 38
17 10.39 6. 66 8. 14 8.29 17.93 19. 23 15.32 10. 60 6.35 4.97 9. 95 16.75 134. 68
18 7.41 1.72 509 4.77 12.60 1L50 11 - 9.93 7.08 2.84 4.04 7.04 11 84 88. 86
22 8,95 5.87 5,12 4. 80 12.40 16. 87 13. 84 11. 66 7.33 7.39 10. 02 14,61 120. 86
17 8.79 5.37 4.88 5.83 10.72 16. 80 14. 84 12.82 9. 30 9. 50 10. 22 12.98 122. 05
14 7. 56 3. 44 $. 47 5,00 10. 03 13. 46 11.79 9. 86 7.89 | 7.24 8.74 1124 99,22
23 7.89 4.79 4.37 5.47 | 13.94 5.60 13. 04 11. 00 6. 34 [ 6. 50 9,22 12. 28 110. 44
24 6,87 4.32 4,60 6.00 1 10. 06 10. 94 10. 66 8.24 5.41 5.92 7.12 9.38 80.:52
26 .77 521 6,03 8. 38 13. 83 12,74 1125 8.21 5,96 5,36 7.46 11.31 103. 51
Christianburg._ 15 6.65 4:76 8.04 8,231  12.45 12,54 13. 54 8.84 5.48 5.34 5.06 8.46 97.39
Tumatumari.. 11 8. 80 6,93 8. 26 10. 51 | 14. 60 15. 89 12.88 8. 61 3,50 4.45 5. 90 10. 24 110.47
Potaro Road 20 13. 43 10. 40 12,41 13.57 | 18.46 20.05 16.73 10. 22 5,99 4.44 7.74 14. 10 147.°54
Eupukari._ 4 1.51 1,10 1,62 4.43 8.37 12.09 9. 26 5.17 1.39 l 39 , 86 1. 09 46,78
DadanaWe oo e 9 1.34 2.00 2.26 5. 56 7.84 13.61 10. 44 8.14 2.56 1.65 1.06 2.05 58
N Maximum precipitation in 24 hours
Georgetown .. __....ooooo.o. 73 6.80 | 5,45 | 6.00 | 832 507 | 4.15 ff 4.25 | 3.13 | 5.07 | 4.45 | 5.22 | 6.80 J/ 8.32
i Mean number of days with precipitation
New Amsterdam I T TR T TR RO 165
Qeorgetown. 41 18 16 16 16 197
Mazaruni._.oo.o.o.oo___. 12 18 11 14 ]! 13 213
' i

1 Means for the period 1880-1925. ' T'hese hold for the botanical gardens.
2 ‘Chis station is located on the enstern bank of the lissequibo River a few miles west of Georgetown.

3 Extremes for 21 years for June, July, August, and October. In none of these month was the 24-hour precipitution as great as 5 inches during the periods 1846-1856, 1864-1925.

-

VENEZUELA Andes, broken east of Caracas, extending along the

coast to the Gulf of Paria, west of Trinidad; and (3)

The much-diversified surface of Venezuela may be the Orinoco Basin, comprising four-fifths of the territory
divided into the following regions: (1) The coastal plain, of the Republic and containing the llanos, grassy plains,
surrounding Lake Maracaibo and the narrow coast in the north and densely forested hilly or mountainous

region along the Caribbean Sea; (2) the mountainous areas in the south.

regions of the Sierra Nevada de Merida, extending {rom In the northern half of the country the network of
the region of San Cristobal northeast to the vicinity of  rainfall ‘stations is sufliciently close to give adequate
Barquisimeto, and of the parallel ranges of the Maritime - information on precipitation, and the stations recording
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meteorological data other than precipitation are also well
distributed, presenting conditions for levels {rom the
coast up to an elevation of over 5,000 feet. Unfortu-
nately, there are no data for the southern half of the
territory nor for the immediately adjacent areas of
Colombia or Brazil.

The data for Maracaibo (20 feet), Ciudad Bolivar (125
feet), Calabozo (328 feet), Caracas (3,420 feet), Merida
(5,384 feet) have been compiled from records furnished
by the Director of the Meteorological Service, Sr. Luis
Ugueto, Cajigal Observatory, Caracas; those for El Peru
(720 feet) are taken from an article by C. E. P. Brooks
in the Quarterly Journal of the Royal Meteorological
Society, October, 1923. Precipitation data for the sub-
stations appear in current numbers of Climatological
Data, West Indies and Caribbean Service, United States
Weather Bureau, San Juan, P. R.

At elevations of 350 feet or lower the mean annual
temperature is 81.5° to 83.5°, at the moderate elevation
of 700 feet (Il Peru) it is 77.5°, while at the high stations
of Caracas and Merida there 1s a fall to 68.5° and 67°,
respectively. The temperature march is a modification
of the Northern Hemisphere type. In gencral the chief
minimum occurs in January; the maxima, which are
about equal, in April-May and August-October, scpa-
rated by the secondary minimum which appears at all
stations except- Maracaibo. Maximum temperatures
above 90° have been recorded in all months of the year
at all of the lower stations and in all months except
December and January at Kl Peru, but readings of 100°
or above have been noted only at Maracaibo. The high-
est temperatures recorded at the elevated stations of
Caracas and Merida are 91° and 85°, respectively. The
owest temperatures in the regions near sea level are
slightly below 70°, while those for the mountain stations
fall to about 50° or 45°.

"The mean annual relative humidity derived from ob-
servations at 6 a. m., noon, and 9 p. m. is about 73 per
cent in the interior valleys and 79 per cent at the highest
elevations and on the Gull of Maracaibo. The lowest
means are generally found in March, when the mean
temperature has risen to the snnual value and precipita-
tion is still little above the minimum, and the highest in
the period {rom July to November. The extreme means
are 57 per cent in March at Calabozo and 86 per cent in
October at Maracaibo.

There is abundant sunshine in all sections of the Re-
Public; the mean daily duration is about 7 hours and the
mean annual total nearly 2,600 hours. The decrease in
sunshine from the January-February maximum to the

ay-June minimum is considerable, especially at Cala-

0zo, where the means for February and June are 9.6
and 4.6 hours, respectively.

The mean annual precipitation is very light, less than
15 inches, at points-on the middle and western Caribbean
toasts, and not much heavier, 20 to 25 inches, at points
I the northwest in the vicinity of Iake Maracaibo.

ver the remainder of the northern half of the country
the annual means are generally {rom 35 to 55 inches.

n the eastern division the increase in rainfall toward

e south is moderate, but toward the southeast it is
brobably very considerable, judging from the means of
120 inches at Morowhanna and 90 inches at Arakaka,
two stations in northern British Guiana. In the middle
and western divisions there are abrupt increases in pre-
Cipitation due to increased clevation which stand out
clearly in comparing the mean for La Guaira (11 inches)
With “those for Caracas (32 inches) and Valencia (51

inches) and the mean for Maracaibo (21 inches) with
that of Merida (72 inches). In general the march of
precipitation is as follows: Minimum {rom January to
April, then a more or less rapid increase to the maximum
from June to August, which is followed by a rather grad-
ual decrease. At the period of minimum rainfall mean
monthly amounts fall below 1 inch at nearly all stations
and to zero at several stations in central and western
divisions. The period of maximum precipitation falls
in June, July, and August for the eastern and middle
divicions and in October for the northwestern region,
while at some stations in the western interior there are
two maxima, one in April or May and another in October,
The contrast between the dry and the wet scasons is
fairly well marked in all regions and very decided at some
western interior stations, where the difference in extreme
monthly meauns is 9 inches or more, with the exceptional
range from zero in January and February to 12 inches in
August at San Fernando de Apure. No data are avail-
able as to the number of rainy days.

The prevailing wind direction 1s north to east, except
at the elevated station of Merida, in the western high-
land, where it is southwest. '

In the temperature tables which follow the stations
are arranged according to eievation above sea level;
in the precipitation table according to latitude from
north to south, in three arbitrary divisions—eastern,
middle, and western.

. , o
TasLe 13.—Temperature data for Venezuela (° F.) 1

) |
[TV . !
D oy
o B e
w— & N 15} L)
ISR = L
Stations sal B g ! wig18(& 'é K
SEIE| B9 2 ll21] @ =
Sl 3| EiSlE =] e Sl1EileiB|8&
2% S| = :'3 = <3 g —2‘ = I ° (=} @
SRl G| @ ||| Bjw 1T 2l el 2 g
- Slm|allgjalsfis|<|e]|@ Z <
Mean maximuam temperature
Maracaibo . ..ocaaaaes 0l/88, 2)88. 7189, 6! 90. 7191, 0 9. 6]'92. 302, TIOL. 2°87. 8187. 3|87. 4)180. 9
Ciudad Bolivar 5|1R7. 4189. 4(01. 0! 91. 9|01, 2 88. 2 88, 0189, 6{)1.2 91, 0190. 0187, 3 '§9. 7
Calabozo.. ... 5(190, 391, 8|92, 7; 91. 0|88, 7‘8(‘\. 2|84, 2,85. 3"236. 4 ;87. 1,88, 5/89. 2|88, 4
; ! | I
FElPerd. ocooeeemnn. 9183, 1‘84. 1|85, 71 87. 7/87. 5 87. 5 85, 4{86. 5 87. 3/ 86. 585, 6/83.31:85. 7
[T T R—— 16175476, 8/78. 11 70, 0|80, 177, 41177, 2,78.370. 3/ 78, 8/77. 0‘125. 2077.8
Meridaeocvommecacens oli72 975, 0173, 8, 75. 4175, 9.75. 6176. 676, 8 77. 0; 74. 8,73. 6,73. 2175.0
Mean minimum temperature
Maracaibo. _......... 5|74, 817 378, 378.4 78. 1177,
Cindad Bolivar. -_. 71,6/ 4178, 273, 6 75, 2(75.074.3
Calabozo. . ooceneanaes l 4. 1{75 73,2174, 4]/\5. 8 74. ]
| | i
DI I 1) ¢ F 018, 068, 2168, 570, 0.70. 7[70. 11]69. 6168, 9 70. 1701 69. 859
g,‘lxmgxl: ______ 16 fi(i‘ 1[5)6, 5{.’:7. 2 59. 9 (‘31‘ KL 560, 6160. 3 60. 4760. 4 59. 7:57. 6 459_ 3
715&. 1158, &} 60. 160, 6159, 91|59, 2(59. 5 59. 5 59,7 58, 6]567. 2159, 0

Merida. cooveemncnnas g ‘J.’»(‘).

' Mean temperature (maximum-minimum+2)

| i Q R 4Qn 4R 101 QilQe
Maracaibo. .o.oo____ O'R1.4:81. 882, 884 . -55.0455.3235.6311-91!8,.4‘2\,?.9@1.5 3.4
Ciudad Bolivar...... Bi170, 280, 5,81, b, 82 880 6 81,6 83, 2183, 082, 280. 0181, 5
CalabhoL0 o meemmomm e 5l 81, 6'83. 084, 2! | . 3180, 2 7&,9.4|80.1[80..isu‘m.m!&u
Eod | o g o' R I
I P . Ime 5w 277, 1178, 0179, 177, 81177, 5 78 278, 7178, 3:Y7. T\76. 41,77, 6
A ol S0, clor. 660 4l70. 8169. 4108 9 69. 3 69. /169, 6 68, 4106 41108 5
Merida. ooooolol. 0| 64, 866, 0.66. 2//67. 8168, 2167, 8:167. 9 68. 2 68, 2167, 2 60, 1165. 2167, 0
‘ Highest temperature
19T D, ol w3 9y 96 102) 97 981 97, 981 97 o8 921 92 102
??Till]x{?;fé}]{;(:)Iil't;f B ol oo vsl osf url vs o] 93 03 ms!‘ o o4 ol o7
Calabozo.. oo ooes] DY 93} 98] 93! gai 97 9-;} 921 93 92\]“ 92 2 92‘] 97
| o | |
i1 P 1ol ool ol 03l 93] o4l or 93] 92 o5 02 w9l o5
Onron ol R a8 wll 88 R h>l B G S0 86l B4 ss;‘ o
Merida of 70 s silf sil s3 s2f ss s3] s3] 83 so 78l w5

Lowest temperature

550 B3l 82| 52

[

'

N ol a7l el 7ol 78 7 I
R T I R B A I
Onlabo20nooerecneanal B 63 07{ 71“ ‘21 70 :0;] 70, 70 40; 69 67 6&% 67
o 5‘-4 62 ezl o3 o5 ol ey el 681 o2 62 61 5o
Caracas. 17 2‘2: Al:al .:15 o Al ':’")l .'x:i 8|54 BN AT 45
Merida. [V 53\1 54 56} b5, 01} 54| 54

ero:ms and extremes are for the following periods: Maracaibo, 1015-1923; Ciudad
Bolivar, 1017-1923; Calabozo, 1919-1923; K1 Peru, 1910~1921; Caraeas, 1908-1023; Merida,
1915-1923.
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T aBLE 14.—Relative humidity, sunshine, and wind data for Venezuela

dm

gg = e ™

o I @ 2| g
Stations ,:::' Bla 2 'E 5 'g S il=
SRl d 318l - 215812 818

&0 s|&[E81F|»lea 2l2lla|(Eie
CHEEERER IR AR AR R R AR A N
_elS e B8 |B]|E|<4ld|S|a|r|
Mean relative humidity (6 a. m., noon, 9 p. m.), per cent,
Maracaibo ... 8| 78 78 72t 76l 79| 80| 77| 78| 82| 86] 84| 9| 79
Ciudad Bolivar. 7| 71, 68/ 681 68 71 77| 80, 77 74)| 78 76] 77| 74
Calabozo.._ &) 62) 60| 577 631 73 794 81, 807 80| 8y 7V V0 T2
Caracas 1 16| 780 77| 76p 77 78 81| B0 80| 81 82[ 82 80 79
Merida.... O 76) 75 77l Y9 81 80| 78 78 78| 81 81 80 79

Mean daily duration of sunshine (in hours)
Maracaibo. _ooeono 8| 8.5/ 8.4/ 8.0 6.1' 5.7 6.6/ 7.9 7.9/ 6.9/ 5,9 6.6/ 7.8]] 7.2
Calabozo.. 5i 8.3] 9.6} 0.0( 7.3 6.4, 4.6l 5.1| 6.0 6.6/ 7.4 8.0 7.8 7.1
Caracas... 161 7.6} 7.8 7.5| 6.4 6.4 6.4l 7.3 7.4/ 7.2/ 6.8/ 6.9 6.7|| 7.0
Meridfaeeoannacaoan 9l 7.6 7.5] 6.1] 5. 5; 4.9, 5.1| 6.0 6.3 8.3| 5.5 6.5 7.5 6.2
Prevailing wind direction
Maracaibo 2. _._...._. 6 nt nd n|l njoo ... JEVSOO VISR R | SRS SO H n.
Ciudad Bolivar. 5| ne.| ne,jene.|| ne.lene.| ne.| ne. ne.j ne. ne. ne. ne.|l ne.
Calabozo_.____.. Sl e e) el e el el me) e} ef e| e] ej e.
Caracas 3. 13| e e]| e el o el e| o] el e o] el e
Merida.coooaao.. 7| sw.| sw.| sw.]| sw.| sw.| sw.|| sw.| ne.| ne.j sw.| sw.| sw.}j sw.
Mean wind velocity (miles per hour)

Caracas{...__.._...._ 20() 6.9/ 8.0/ 8.8/ 7.9/ 7.8] 8.5|| 7.8/ 6.5 6.2/| 6.2/ 6.3/ 6.7]] 7.3

1 Mean of observations at 6 a. m., noon, 6 p. m., and 12 p. m.

? North to east winds at 6 8. m., and 9 p. m., and south-southeast winds at noon from
May to December, inclusive.

3 West winds at 6 p. m. from October to May, inclusive.

4 Wind velocity shows a steady decrease in late years; the annual mean for the period
1814-1923 is 5.2 miles per hour, No information relative to the elevation of the anemom-
eter {s available.

COLOMBIA

In this country, where the land rises from a tropical sea
to the snow line at 16,000 feet, there is such a wide range
in temperature, and the amount and distribution of pre-
cipitation is so influenced by topography that, within
certain limits, all varieties of climate are to be encountered.
The following paragraph abstracted from Colombia: A
Commercial and Industrial Handbook, issued by the
United States Department of Foreign and Domestic Com-
merce (1921), fitly describes the four temperature zones
of the western region; the unexplored eastern region,
drained by the Orinoco and the Amazon, is said to be
extremely tropical:

TABLE 15.—Mean monthly and annual precipitation for Venezuela
(in inches) !

&8
S8 5 5|y
S @
Stations =8 B E = . 'E 5 'g ,E -
ol 21218 = s i) 2\ =
a2l 8l 52llB| B18ll x| ®igll 8|8 =2
gl B |s|8la|l 2 |8Hg|2158||8|le|s a
S (SRl 2 |AAS | < d|o|alal| <
Eastern division
Rio Caribe....... 5[12. 55/0. 70|2. 01)10. 57] 1. 51|5. 07| 4. 96| 4.638:4. 13|} 2. 24/2. 59;4. 77/35. 70
Maturin_ . . 5111. 43.0. 69:0. 45)|0. 94| 2. 41{8. 34}! 8.80) 3.9914. 13 | 4. 50)3. 62/3. 99}|43. 29
Ciudad Bolivar 9110. 49,0, 21(0. 22)(0. 961 2. 69{5. 45(| 6.33] 7.00:3.02| 8. 46(3. 35/1. 97135, 15
Poru.eee___ 111,3. 94(2. 952, 17|(3. 07| 56.91|7.83|| 7.01| 7.13)4. 53'| 3. 50|3. 54/4. 17|{55. 75
Middle division
La Guaira. R 5(;0. 31(0. 23)0. 83]0. 23] 0. 500. 84|/ 1, 01| 1.09/1. 35! 1.70{1. 50{1.77[{11.36
Caracas. . 35010, 84:0. 35{0. 611{1. 50| 2. 834,241 4. 25| 4.3214.03!! 4.04i3.40!1.741132. 15
Cumana 5((0. 28,0, 10(0. 33[10. 00 0. 25(0. 64|} 1.61] 3.37|2. 71! 1.83|2. 04[1. 01}|14. 17
Valencia_ —— 5[10. 0010. 14/0. 8411, 75| 4. 27|9. 00|, 7. 51| 8.07/7. 25| 8. 23|1. 83]2.02(|50.91
Ocumare del
5)(2. 50,0. 9410, 56{|0, 51| 2. 5316. 83| 6. 10| 4.05/4. 16} 5.01(3.09:4. 80i|41. 17
5/,0. 48/0. 250, 10]0. 15| 1, 38!4.47|| 5.97 4.864.00j 3.16(2, 13|1. 13|28.17
51,0, 52/0. 0810, 00710, 33| 3.67;6. 88| 7.91| 5.61/4. 24! 4. 54(2. 481, 21(137. 47
7110. 02/0. 00I1. 20/|2. 34| 4. 9416. 57|| 8.97| 8.09:6.07|l 5.19|3.69\0. 07|i47. 16
San Fernando
de Apure...... 5)|0. 00,0, 001. 04|{1. 87| 5. 46(7. 05|| 9. 21(12. 13]8. 65|} 7. 67|1. 650. 36|55. 09
Western division
61131 T 5(j0. 25/0. 3010. 61:0. 03] 0.41,0.34]| 0.76| 1.03|1. 58| 2.96{1.46/1.33]/11. 06
Maracaibo...... 11}j0. 02(0. 02/0. 25}/0. 61 2.39|2, 11|| 1.87| 2.09(3. 03{| 4.94;3. 12{0. 46:|20. 91
Carora. - ccaua-. 5(10. 00/0. 35(1. 05(11, 57| 2. 52;0. 84| 1. 45! 2.132. 61| 5. 50)4. 63|0. 9923. 73
Barquisimeto._._|  5[(0. 300, 0910. 7010. 82{ 2.12{2.87{| 3.75} 2, 231,27} 3.04|1.32|1, 68] 20. 19
Trojillo...oo.... 5[10. 8312, 0314. 58/14. 60| 3.42(2.36(] 2.43; 3.24:3. 80|l 4.92}4.10/1.80/(38. 11
Merida_._—._._._ 11§|2. 75]1. 63;3. 66,(6. 90(10. 85|7. 20(| 4. 62 6. 20|6. 17{10. 44/8. 26|3. 05{/71. 83
San Cristobal.__;  4{[0. 70/0. 38;2. 03};3. 45| 6. 38/8. 78}/10. 19 4. 87,6.42|| 5. 89|2. 17]2. 84(154. 10

! Means are for the following periods: Ciudad Bolivar, 1917-1925; El Peru, 1910-1921;
Caracas, 1891-1025; Calabozo, 1919-1925; Maracaibo, 1015-1925; Merida, 1915-1925;
remaining stations, 1921-1925.

The coasts, both Caribbean and Pacific, are very hot; the region
of the foothills is still hot, with conditions shading to semitropical
in the upper levels between 3,000 and 4,000 feet; in the low ranges
of the mountains, up to 6,000 feet, temperatures are mild; in the
higher ranges and on the high plateaus, all above 6,000 feet, the
climate is copl, with occasional frosts above 9,000 feet.

From the scant material available for Table 17 it
appears that in low inland regions, as probably on the
coasts, the mean annual temperature is about 82° and
that the extreme records are about 100° for the maximum
and 65° for the minimum, while at the elevation of nearly
9,000 feet (Bogota) the corresponding values are 55°, 75°,
and 40°, With respect to temperature, there is no change
of scason; the difference in the extreme monthly means is
very small, 2° or less.
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TaBLE 16.— Elevation of stattons above sea level, in feel Ecuador:
V. Ambato . o oo e e m—m e 8, 596
ehezuela: 1 Bl PUYO- o oo 3,215
Barquisimeto.. - .o oo oo oo 1, 857 GUAYAQUIl - - - oo oo o e 40 -
Calaboz0 - & - o m e m oo 328 QUItO - ~ - — e e 9, 350
CATBCAS - - o e e e e 3, 420 .
CATOTf - - - - oo 1,432 Along the extreme eastern part of the Caribbean coast
Cludad Bolivar. oo -ooooooooooeoooeo oo 125 the average amount of rainfall reccived yearly is reported
Tt 720 {0 be less than 20 inches; on the middle coast (Barran-
Maracaibo . - - . o 20 . 108 £ inch hile t
Merida,__ - ool 5384 quilla and Cartagena) it is 30 to 35 mches, while oward
Ocumare del TUY o o o o oo oo oo e 689 the west there is a marked increase to 160 inches (esti-
%‘“..Crismbal ———————————————————————————————————— 2,707 mated) in the region adjacent to Panama. Tropical for-
TUFlO . oo 2,625 asts indicate heavy precipita,tion in the western coastal
CopValeneia. .o 1, 568 > on 51 this reot
Olombig,: region; Buenaventura, the only station 1n this region, has
ANAAGOYR - - - oo e 250  an average yearly fall of 280 inches. We find in the in-
ﬁno;i__: ———————————————————————————————————————— 5,036 terior an extremely wide range in annual rainfall, which
DHOQUARL o oo 2,297 s well ilfustrated by the values for the stations with the
arranqullla ------------------------------------- 13 o f b t; . 40 iIl hGS t B oot
Bogota,.. oo oo LTI g 678 longer series of observations: ¢ at Bogota, 59
Botero. - o o oo e e 3520 inches at Medellin, 217 inches at Zaragoza, and 280
Buenaventura_ oo 39 inches at Andagoya. Shorter series give exceptionally
s - oo oo 250 high annual means for Buena Vista (331 inches), San Jose
Medolm =777 squg (315 inches), and Avori (281 inches). |

The double wave appears in the march of precipitation
even at stations with very short records. TFrom Medellin
northward the chief maximum in October is but little
more pronounced than the secondary in May or June,
! Stations in Venezuela not listed hero lie at clovations less than 100 meters (328 feot). but the chief minimum in December or J anuary Is in
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rather marked contrast to thatin July; south of Medellin TasLp 18.—Medellin and Bogota, Colombia !
there is much less uniformity in the march, but the gen- : :
e $ H i
eral character of the same remains unchanged. At Car- gzl i
. . @l 3
tagena the extreme monthly means in inches are 0 and 9, Staid EL Bl 1B s
at Medellin 2 and 4, at Bogota 2 and 5, at Segovia 4 and ations SEElEEll=l el 1BlEI2{E|8]E:
gELE|8|3lE|lE]8 Plallg8le|8|8:
16, at Andagoya 19 and 26, and at Buenaventura 11 and CHENEIEL IR E ER LR A A A Bt
35 inches: - ! il
Mean relative humidity ?
TasLe 17.—Temperature data for Colombia (° F.)
Medellin. oememeen. Bl 69 70| 72 T4 75 73” 69 69| 731' 777 72‘! 72
- ‘ Bogota—-——oooooo. 2 71 oo 72 72 73 7l 72 68 ol 75 76 75 72
<2
‘2 g . 5 ! 515 Mean relative humidity 2 p. m.
Stations e AR RN R R —— 2| 52 46 55l 66l 57 56l 8 53 54ll 59/ 60; 60ff 56
B0 S = b o
g?g rg 3 g 8 E ;E; —E‘ 5’ 2 ‘\ 215 g 5 Prevailing wind direction
- - = RO - T IO B IR I R < I A
— BOZOtA e ccaecaanens 2l w wi wJi w sl sll sl s sl owil wf wl W
Mean maximum temperature Mean wind velocity (miles per hour)
Andagoyal._... 8189. 6/89. 389, 61[89. 8/89. 2:80. 2(80, 3(89. 2'89. 5/|89. 6|88, 2/88. 0 '89. 2 ) : 8
Bogota, 2 p. m 2{66.-2/66. 6,65.3}]64.064. 2163. 3,161, 5162, 6,63, 0:|63.1‘63.062. 8638  DOROM--ereeoooooo %) 3.6/ 3.6 3.7) 3.21 3.7) 4.0 4.8 4.9/ 4.3( 3.1 2.8) 3.0/ 3
: Mean minimum temperature Mean number of days with thunderstorm
Andagoyal._._...... 8174, 5/74. 574, 5(175. 074. 5. 74. 1173, 673, 673. 5{173. 873. 774, Q!{74. 1 ; ; 470 3.2l 2.5 250 L5l 4.7 4 o131
Bogota, 6 a. m.i. ... 2 |15, 5148, o151, 151, /51, 651 450, 560, 20, 050, 450, 0150, allo0, 4 ppodelin-eomome 4| O LY ATY ST 2H B LI AT S BT 28 0001
T Mean temperature )
Andagoyal .. ... 8182081 962.0,82.481.881. /81,481, 481.5/81.781.081. 0:81. 0 Mean number of days with fog
Puerto Berrio 3. 79. 3770, 2|78, 61i78. 3178, 6|78, 8|178. 4.78. 4178, 4{78. 6/78. 8:79. 2/ 178. 3 . . | 90
Medellin fon-rnononns 706171, 6/70. 9 70. 7)70, o0, 7{'70.570.770. F 69.4‘69,1‘69.8 70,5  DOROE oo [ M B 93 Y 4“ 19 A
Bogota 2euomooeonnn 7. 6157. 858, 2/\57. 8]57. 9{57. 4}\56. 1/56. 456. 5|/56. 8/56. 5,56. 6/57. 1 Py S = B
Highest temperature ? Nex?:égl{ﬁ,l lxc::alzlxno{eéb%z(;%emligxgxstgt § i. m. and 5 p. m.; Bogota, mean of observations
Andagoya ! __.._____ 81 96] 95 9 071 96 100; 100; 98! 100{ 99 95| 96{| 100 at 6a. m., 2p. m, and 8§ p. m.
Medellin 4_____ 5 _.-.}._..‘ ............ }_,,-' ........ ]..._H-._.' ........ 89 * In summer the ‘‘ paramitos,” cold, wet fogs from the mountains, unexpectedly spread
Bogots, 2 p. m 2 72 72J 4 4] 720 69y o66] 70 70| 70l 72 ©8)] 74 a gray cover the city and afterwards lift just as quickly as they came.~Hann’s Hand
| Lowest temperature buch der Klimatologie (3d edition), II Band, p. 366.
f
Andagoya l..__....__ 8| 68 71 70§ 70, 72| 70| 70/ 70 70| €9 68 66| .66
Medellin .- 5 U Tt | N A FO | A I T | T 56
Bogota, 6 4. m. 2 40i Y T T T | ) 44i 43| 45> 46| 40

! Monthly Weather Review, 1926, p. 376.

2 Anales del Observatorio Nacional de San Bartolomé, Bogota.

3 Handbuch der Xlimatologie (Hann), third edition, II Band, p. 382.
4 Meterologische Zeitschrift, 1886, p. 419, -

TaBLE 19.—Precipitation data for Colombia

|
Length |
Stations ofrecord, | January T glr);u- March April May June July August Se{))t;m- October Nc;)vee;m- D%‘ifrm' Annusl
in years |
Y I
{ Mean precipitation (in inches)

. | 3 i
Barranquilla oo 4 0.00 0.04 | 0.00 0.02 1.38 5.32 1. 46 2.91 6. 65 l, 9. 96 4.21 0.00 31.96
Cartagena 2. 12 [ 0.00 0.01 | 0.07 0. 565 3.39 5.006 2.80 4.96 5.20 | 8.78 4.46 0. 36 35. 62
Zaragoza 1. i RO RSN IO 217.3
Segovia 34 124.9
Anori!.. 281.0
Cisneros 8. 142, 7
Antioquia | 37. 7 ’
Boteros___. 1¢ 125. g,]
San Rafael b ooooemie . 1. 40 105, 8
Puerto Berrio ® 3.24 122.. 15
Girardota 5. __..... 1. 61 75. 7
Medellin4_.______._ 2,53 58, A
Titiribis. ... 3.02 80. 73
Buena Vista b e 30, 87 330. [
Andagoyat_.. 20. 50 279:
Bogota 7.oe 3,10 49. &
Buenaventura ’.....____...._. 21, 64 280. P
San Jose 8 314.
Caldas 8 417, %
La Manuelita 8 44

Maximum precipitation in 24 hours
Andagoya. .o meccnmacacan 12 7.34 5.90 l 8.11 ! 6.22 ) 5. 41 | G. 80 ;! 3.36 l 5.14 1 6. 04 H 6. 24 ( 4. 67 ( 4.35 8.1
Mean number of days with precipitation
4 __/
i ' i
Cartagena ... ... 12 [ PR | .......... 1 6 7 { 5 8 7 9 5 1 238
Medellin. . ooovoneoomnnos 5 12 10 18 19 21 20 ‘ 15 19 19 22 21 13 303
Andagoya 12 26 21 23 ' 25 26 24 | 20 27 27 24 27 27 177
Bogotd e . 6 [ 7! 13 ¢ 20 17 16 \; 18 \ 16 13 20 16 15
H I i i H i i

! Data given by Bruno Franze in Die Niederschlagsverhiilinisse von-Sitdamnerika, Petermann’s Mitteilungen, Erginzungsheft Nr. 195,
gzl‘.nnbal{:s ;lu Bureau Central Météorologique do France. 1892-1903. :
.a Saluda.
4 Climatological Data, West Indics and Caribbean Service. U. S, Weather Bureau. San Juan, Porto Rico, July, 1925,
5Data forwarded by O. L, Fassig, U. S, Weather Bureau, San Juan, P. R.
¢ Climatological Data for Andagoyn, Colombia, P. C. Day. Monthly Weather Review, 1926, . 377, Bar*
~-T« 7 I}’I e:({;ie% deltnuevo observalorio, San Bartolomé de Bogota, Slmon Sarasola. Numero 1, Notas geofisicas v meteoroldgicas publicadas por el Observatorio Nacional de:San
olome de Bogota.
§ Distribution of Bird Life in Colombia, Frank M. Chapman. Bulletin of tho Americun Museum of Natural History, Vol. XXXVI, 1017, p. 79,
v Less than 0.5 in February and March.
* The station Antioquia lies 25 miles northwest of Medellin.
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ECUADOR

The coastal region of Ecuador is much cooler than
that of Colombia; the three-year record for Guayaquil
glves a mean annual temperature of 78° and an extreme
Maximum of 89°. Contrary to what micht be expected
In this tropical region, temperatures are lowest in the

ry season {rom dune to November, inclusive, the extreme
onthly means being 75° in July In contrast to 80° in
ecember and April. A small branch of the cold
eruvian current, described later in the discussion of
temperatures along the coast of Peru, washes the southern
‘Coasts of IBcuador and brings a considerable lowering of
temperature in the winter of the Southern Hemisphere.

On the high plateau temperatures arve very uniform
throughout the year; . the following values will represent
very closely average conditions at Quito (9,350 feet) in
any month: Mean maximum, 69°; mean minimum, 45°;
‘ean, 57°; highest, 77°;- anid lowest,-37°.

. Unfortunately, no records are available for the wide
Interval between these levels; temperature conditions
there may be judged by reference to the climatic zones
‘hoted for Colombia and the data .given for Peruvian
Stations similarly located.

"TaBLE 20.—Temperature data for Ecuador (° F.)

3
S ] NN
3 P
Stations anl 2514 m‘és‘é}éa
el S| E2lelaglmle N S8l i8|8§ =]
n@zghhﬁﬁﬂw.aJ8}>Uq
LR g s |8 S s394 S0 @ q
—_— Ahﬁlsﬂzhhdij!dgﬁ
Mean maximum temperature
g"Banuil LS, 3/182. 4/82. 282, 01183, 4182. 8 80. 8/(79. 981, 3181, 5180, 81, 3181, 7/(<1. 9
Q‘Qbato i 5}(70. 5!69. 4169. 8(70. 3:68. 2/66. 7||65. 1|65. 7/67. 3170. 3!72. 0“69. 8:168.5
Ultes_ LTIl 71(67. 8168. 567, 51167, 3167. 5i68. 569, 8/70. 5{70. 7:|71. 2:69. 668, 7){68. 9
Mean minimum temperature
2uayaqui] ___________ 3175. 2176, 8!76. 8| 177. 075.4[73. 8! 70. 2/72. 0[73. 8/{72. 3]72. 7(75. 9]74. 3
Qn?buto____ 5148, 9]48. 2148, 0/{49. 1'48. 7147. 8| 46. 2(45, 1/46. 2|47, 3146. 848, 2147, 5
Wito_ T TTTOTTC 7|146. 6)45. 9]46. 8|46. 9146, 6[45. 0] 43. 043, 944. 8!44. 8l44. 8]45. 3,]45. 4
Mean temperature (maximum-+minimum--92)
3178, 8/79. 5170. 4/180. 2:79, 1177, 31175, 0/76. 6[77. 6|76, 4/77. 0/80. 3/|78. 1
5(/69. 7/58. 8,58. 9} 59. 7,58, 4157. 01|55. 655. 4/50. 81[58. 8159. 8[59. 0//58. 1
71|67, 2(57. 2;67. 2 157. 1157, 0156, 8)/56. 6157, 257, 8| 58. 0157, 2157, 0/|57. 2
Mean temperature 7 a, 1n, 2 p. m., 9 p. m.
3|70, 3179, 3]79. 7/'80. 4|78. 8(77. 4|75. 4]76. 1,77. 2[|76. 6|78. 4]80. 2:\78. 2
5(158. 557, 0158, 1/'68. 1157, 2155, 8)|64. 551, 5.55. 8157. 7158, 558, ]f 57.1
2|59, 7158. 358. 3!158. 8)58. 3{55. 91155. 055. 0:55. 8)157. 6|58. 8|59. 2157, 7
31165, 2155, 0165, 0]:65. 0155, 21565, 01154, 855, 4)55. 8]155., 855, 4/55. 0]155. 2
21155, 2|54, 7)54. 91,54, 9i54. 9]54. 0}(54. 1]55. 255, 4/154. 7i54. 3154. 5{;54. 7
Highest temperature
3| B8] 80] 88| 88 86 84[ 88| 88 80| 80| 89| 88 8¢
sl 81| 82 7o) 7o 76| 74|\ 75 77| 75\ 78 81 78| 82
4 78 75 78 T4 79 7l 7al | 7 o ol w| w
Lowest temperature
3l 73f 73] e68)| 74/ 69 66| 66° 67 60! 68 70| 72| 66
50 47| 36 32 40 39 33} 32 34 35| 34 331 33| 82
4i| 36] 87} 40| 41| 38 37 38} 38 361 38] 85 3o/l 35

G:JBl)letin Mensual del Observatorio Meteorologico del Colegio Nacional*‘ San Vicente,”’

h,naymluil. 1896-1899. ‘The data given here are based on a period of record somewhat
ms'gzrdti{x_an that noted in the British Admiralty Pilot, South American Pilot, Part II1,
ton, 1916,

B;] bservagiones y estudios meteorologicas y ‘climatéricos. Nicolas G. Martinez.

o ,eug No, 1, Seccion de Meteorologfa. Ambato. 1917, See footuote 2 under pre-
Lilation taple,

(Sif, ur Meteorologie des Aquators, IIT. Metecrologie des Hochtales von Quito. Iann.

natzuﬂgsberichte der Kaiserl. Akademie der Wissenschaften in Wien. Mathem.-

Behxl}i;w' Klasse ITa, 124, Band 1. und 2. Heft. 1915.) Also Meteorologische Zeit-

lllent,:; 1894, p, 37, and 1905, p. 477, and the reference under footnote 2 above as supple-
lary,

3 Meﬁns of observations at 7 a. m., 3 p. m.,, and 9 p, m.
eans for 24 hours.

" North of Teuador lies the rainy coast of Colombia
&nd south of it stretches the arid coast of Peru; no data
t}’;e,&t; hand to show. the transition from one oxtreme to

¢ other, but it appears that the region of abundant
Precipitation extends southward to the Equator and that

® desert region has a rather sharply defined limit near

the Peruvian border. The mean annual amount of 40
inches at Guayaquil is probably a fair approximation to
that received over the southern coastal region. The
annual means for Ambato (19 inches) and Quito (43
inches) indicate light to moderate rainfall on the plateaus
and that for El Puyo (151 inches) shows the change to
abundant or excessive precipitation east of the Andes
Mountains.

At Guayaquil a wet season (January to April, inclusive)
and a dry season are well defined; in January and Febru-
ary the mean monthly rainfall is 10 inches, while practi-
cally no rain falls in August or September. At Ambato
and Quito, in the high plateau region, there is a con-
siderable decrcase in rainfall from March~May to Junc—
September, with extreme monthly values of 7 inches in
April and less than 1 inch in July at Quito. The average
amount of rain received monthly at ¥l Puyo, east of the
Andes, varies from 15 inches m May and June to 10
inches in August and September.

The annual march of precipitation does not show the
double wave found {rom the Guianas westward to
Colombia unless we make -a nice distinction and see a
secondary minimum in the values for February at
Ambato and Quito. , )

Conditions m northeastern Peru must be judged from
observations at Iquitos extending over the extremely
short period of one year. At this point the temperature
means for the warmest season (November'—]?ebruary)
and the coolest season (June-July) are, respectively, 78°
and 74°. Tt is probable that the mean yearly precipi-
tation is-over 100 inches in most of the area drained by
the Amazon River. As in the mountains to the west,
the midyear is the drier season.

TasLi 21.—Relative humidity, sunshine, and wind data for Ecuador

: f
8m
<8 | A
Stations e E' 5 g ) § 5 !g g g —g
= 9
sElE S 5I1E 18 85 B a2 883
s S S R R N D
Menn relative humidity 7 a. m., 2 p. 1n, 9 p. m.
Ambato to ... Bl 740 76) 75| 760 76 76| 75074 7374 T2 7Y 75
Quito. . 2 75| 78 77| 790 76| 70| 60 38 62 osl w0 7| 7
QUito oo 2| 76 78| 79|l soj 77| 72| 61 88 63 7y 72 78 72
Mean relative humidity 2 p. m.
QUItO - - e aes 2l 50] 53] b7 58] 65| 45l 36/ 331 38 43 46{ 52 48
Mean cloudiness.
1 7. 1( 8.1(1 7.0 7.0 7.3) 5.7 7.0{ 7.0 7.6 7.0/ 801 7.0
st vd 7 sl 79l 7o 7881 7.9‘ 7.7, 7l 7.1 7_.4} 7.7
Sl bl 6ol 75l 7l o7 54 420 3.8 5.6] 6.2] 58] 6.5]] 6.0
Mean duration of sunshine (in hours),
Ambatod. ... 3l 4.40 3 0} 2.6/ 4.4) 3.2 2.9 3.0/ 3.9 3.31 4.4 5.0] 4.7}| 3.8
Quit)c?“(_) .............. ol 5, 9[ 5.6/ 4. z” 4.5/ 4.6 5.3] 5. 8! 7.4 5.7} 8.8 6.1} 5.6 5.6
Prevailing wind direction.

yaqui IO S 11 PO U T R nw.| sw.| sw.]| sw.| sw. sw.l sw.l sw.| sw.l{ sw.
gllilal}z;\t%ml """"""" 2 5ol Sol wefl se)| so| so| se. se.‘ se. se.! se. se.i} se.
Quitod. . _____.____.__ SR O I U | U RIS RO | SOV PSS PP | R | [

Mean wind velocity (miles per hour).

v 1} R 3 2.0/ 2.9 3.4 3.1 2.9, 2.9 3.4 3.4 4.0/ 4.ZE 4.0 3.111 3.4
gxl:ﬁifltguﬂ """ 327 22 25|22 22 221 2.9 2.9 27" 2727 2.95} 2.6
Quito- ool ol 51 a9 510 50 3.4 4.3 5.2 a8l 5.10] 39| 376] 3]} 3.0

Mean number of days with thunderstorm,
LS sl o5 7 2l 4 Leeeddleeoleoo] X6 91 30 40
ﬁfi]i{’(;‘_tf)..','_ii ........ 77 7i 12:] m] 13| 8 4l 5\ 7 131 10 7 o9
Mean nuimnber of days with fog.
Quito . oiam o 4! 2.2/ 1.3, 1.4]] 2.0) 2.5} 0.7} 0.2 0.8/ 0.5]] 1.2 1.9/ 3.3//18.0

1 The 1 variation in relative humidity is very small at Ambato, due to nearness
to tllu;briu\%[r“:)and to irrigation; this is not the case at Quito—Martinoz. Ses footnote 2
under temperature table.

¢ Moan for 24 hours. )

3 The mountains reduce the duration of possible sunshine from 12 hours to about 11.5
hours.—Martinez. . ' .

+ Quito has loeal winds only. The provailing direction is north-northeast by day and
south-southwest during the night.—Hann,

§ Less than 0.5 from June to August, inclusive.
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TABLE 22— Precipitation dala for Ecuador

Length . . R
Stations of record, | January F g?;“ March April May June July August Se%’é‘:‘m October N%‘gim D%c:rm Anpual
in years
Mean precipitation (in inches) !
3 9.92 9.75 7.51 5.22 2.11 0.75 0.41 0.00 0.11 0.43 0.27 1,94 38,42
14 1.98 1.64 2.18 2.52 2.17 0.73 0.91 0.73 0.88 1. 88 1.43 1.43 18. 53
14 4.16 3.36 5.23 7.25 5. 00 1.57 0.81 1.24 2.06 3.91 4.01 3.88 43.08
4 12.40 13.82 12. 56 11. 69 15. 55 14.80 | 10. 55 10.20 10.31 13. 58 12.76 13.23 151,45
Mean number of days with precipitation
3 20 12 13 9 5 2 2 [ O N T, 5 70
7 14 15 15 19 17 12 16 15 11 14 10 12 170
7 14 12 20 23 20 9 6 10 12 17 13 15 171

1 See references under temperaturo table,

# Observations at Ambato or the neighboring stations, ¢ La Liria’ and “ Quinta Normal.”
3 T'his station lies at the eastern foot of the Andes. The data are from Niederschlagsverhiiltnisse von Siidfimerika, Bruno Franze. Petermann’s Mitteilungen, Ergtinzungheft

. 195,
¢ Less than 0.5 in September and November.
PERU ‘

The distribution of meteorological stations from north
to south and from the coast to high elevations makes pos-
sible a rather satisfactory survey of the climates found in
western Peru. The most important records are those for
Mollendo (80 feet), Piura (180 feet), Lima (512 feet),
La Joya (4,140 feet), Arequipa (8,040 feet), Cuzco
(11,319 feet), Cailloma (12,992 feet), and El Misti
(19,200 feet).

In the temperature tables stations are arranged ac-
cording to elevation above sea level. There we find that
the mean temperature along the coast is about 70° in
contrast to 78° at Guayaquil, Colombia; at low elevation
some distance from the coast the mean is higher, prob-
ably 75° or more, as at Piura; with increasing elevation
the mean falls to 61° at 4,000 feet, 56° at 8,000 feet,
51° at 11,000 feet, about 40° at 14,000 feet, and to 18°
at 19,000 feet.

The temperature march is of the Southern Hemi-
sphere type, with maximum occurring in the period {from
November to March, inclusive, and the minimum in
that beginning with June and ending with August.
Up to the elevation of at least 1,300 feet (Lca) the dif-
ference between the cxtreme monthly means averages
13° and the year may well be divided into temperature
seasons; at higher levels this difference is genecrally
much smaller, and especially so at Arequipa, where it 1s
less than 3°. :

While temperatures of 95° or above are rather frequent
at Piura, about 30 miles from the sea, the highest read-
ings on the coast rarely exceed 90°. At La Joya the max-
imum closely approaches 90°, at Arequipa it is slightly
above 80°, at Cerro de Pasco (14,000 feet) about 70°. A
short, fragmentary record indicates that the highest value
for El Misti is slightly above 50°. From sea level up to
the altitude of 500 feet the lowest records are about 50°.
In the elevated regions in the south we have the follow-
ing extremes: 32° at La Joya and Jauja (11,300 feet),
20° (about) at Cerro de Pasco (14,300 feet) and Puno
(12,500 feet), and —10° (about) at Cailloma and Vin-
cocaya (14,000 feet). At the last two stations freezing
temperatures have been recorded in all months of the
year and subzero temperatures in the midwinter season.

In the statement of general conditions at the begin-
ning of this paper attention was called to the contrast
between mean temperatures on the Peruvian and Bra-
zilian coasts as shown in Table 1. Reference to that
table shows that the abnormally low mean annual tem-
perature at Trujillo, for example, is due in large part to
the fact that {rom May to December the monthly mean

Martinez combines thess records in his work previously cited.

temperatures there are below 70° and from June to
September 63° to 64°, In January and February the
temperature difference Pernambuco-Trujillo is not very
large, 5°, but from May to October it averages 13.5°.
The charts showing surface temperatures of the
Atlantic, Indian, and Pacific Oceans (Official No. 59,
1903) issued by the London Meteorological Office give
the following values for the vicinities of Trujillo and
Pernambuco, respectively: February, 74° and 80°; May,
-69° and 80°; August, 68° and 78°; and November, 64°
and 80°. These sea temperatures closely approximate
the corresponding air temperatures found in Table 1.
The abnormally low air temperatures on the Peruvian
coast are directly attributable to the coldness of the
coastal water caused in part by the Peruvian current
and in part by upwelling near the shores to replace water
carried westward by the oceanic circulation. .
The cold current, that part of the great west-wind
drift of the southern ocean deflected northward west of
southern South America, enters the region of the trade
winds in the vicinity of the Tropic of Capricorn and then
moves northwestward to the vicinity of the Equator
before turning westward to merge its waters with thosé
of the south equatorial stream. The extent to which 1t
carrics cold water northward in months representing the
extreme seasons appears from the following sea tem-
peratures along the meridian of 85° west in February
and August, respectively: 40° S., 62° and 52°; 30° S‘;:
70° and 62°; 20° S., 70° and 65°; and 10° S., 78° and 67 -
It is interesting to note that the seasonal change 1
water temperature is the same at the first and last post
tions and that there is an equal change, 77° to 64°, 1P
the air temperature at Trujillo (8° S.). Between the
meridian of 85° W. and the coast of Peru the sea surfac®
isotherms make a sharp bend northward and shoV¥
the considerable effect of the upwelling of colder wate®
from lower ocean strata. ]
Along the so-called rainless coast of Peru the annuf
amount of precipitation, based on records at four st&
tions, averages 0.90 inch. This condition of aridity
extends inland over the coastal lowland and, in th?
extreme south at least, is to be found in part of the
mountainous area. The extreme yearly normals for th¢
regions just mentioned are 0.02 inch at La Joya and 4.
inches at Arequipa. The data in Table 25 indicate th®
while the greater part of the mountain section receives
moderate amount of rain, 25 to 45 inches during the
year, there are regions in which the fall is light, as, 0¥
example, at Huanuco and Vincocaya (about 10 inches>d’
and others in which it is excessive, as at La Merc®
(142 inches).
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: TaBLe 23.—Elevation of stations above sea level, in feet Peru—Continued.

Pery: %,}ni?"(} ---------------------------------------- 5{13(2)
ATequUiIPa - - e o 8, 040 OLeNUO - - e oo mmmw oo mmmm oo o oo s s o
Aya.%ué)ho ______ e m e m e e 8: 911 MoQUeUA - v oo e o mmmsommmmmmmme 4, 4§5
Caillom8. .- - — - o o o o 12, 992 iU e 12 180
CRJAMATCEH - oo o e e m e e e 9, 232 Puno_ e » 939
Callao b Trufillo. - oo e 203
Chielayo 1. Ll lIlTTT VINEOCAYA - - e mmm oo 14, 360
Cerro de Pasco oo o oo ccan 14,272  Bolivia: ,.
CUZCO ~ - — e e 11, 319 Cobij- oo e 500
El Misti - L 19’ 200 Cochabamba. .o oo e 8, 448
Huanuco. .- ... CoTTTTTTmTTm G 273 Corumba (Brazil) - oot 381
Iea . T Lmmmmmmmmmmmmmn ]'319 La Paz_ .- i e R 12, 001
TQuibos.. o oo T ? 348 La Quiaca (Argenting) .- ____________ 11, 358
JAUJO oo T 11, 318 Ollague (Chile) - o - e 12, 126
La Joya_ LTI 4,140 8"“{0-‘/:"11"(']"3"‘.1)‘ """""""""""""""""""" 12, égg

“““““““““““““““““““““““““““““““““ " Ap orto Velho (Brazil) - _ ...
i 2, 460 San Luiz de Caeares (Bragil) ... ______ . ___.__.___ 387

! Near sen lovel. BUCre. - oo e L9, 344
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Normal monthly precipitation is generally less than
£0.50 inch over the dry area; the highest monthly means
: exceed 0.50 inchionly at Piura, Arequipa, and Moquegua
rand are found in the first three months of the year.
tOutside the desert area. precipitation shows a rather
‘uniform annual: march; it is much lighter in the cool

(midyear) season than in the wet. Except at La Merced,
where conditions are exceptional, the monthly averages
- are generally below 1 inch from May to September, inclu-
sive, and even below 0.25 inch in June and July,-while in
January.and. February. they lie between.4.and 9 inches.

The aridity of the Peruvian (and Chilean) coasts is
sometimes explained by stating that the cordilleras of the
Andes set up an impassable barrier: to moist easterly
winds and that the wind. circulation over the Pacific

 Ocean parallels the coasts. It is known that the trade-
wind circulation is drawn toward the heated continent,
especially during the day, and that there is much cloudi-
ness and rather high relative humidity along the coast of
Peru (see data for Callao, Mollendo, and Lima in Table
24); why, then, is this region practically rainless? The
question is fully answered by Dr. Julius Hann in his
Lehrbuch der Klimatologie (third edition), Vol. I, page
175, as follows: :

Cool ocean currents, flowing from higher to lower latitudes,
diminish precipitation in their vieinity since the moist air over them
has a temperature lower than that corresponding to the latitude.
The air is warmed:over the land. and thereby the saturation deficit
is increased. In addition, these cool currents are accompanied by
winds blowing in the same direction, from higher to lower latitudes,
which thus at the same time have a tendency to reduce rainfall
rather than to produce it.

The cool ocean currents of the inner subtropical and tropieal
circulation on the eastern side of oceanic areas of pressure maximum
cause striking deficiency in rainfall on the continental coasts
washed by them. ‘This is most marked on the western coasts of
South Africa and South America, which are washed by the mightiest
of these cool currents. The western coast of South America north

of the point where the westerly drift bends northward and flows
toward lower latitudes becomes more and more arid. until the

extreme condition of aridity is reached in northern Chile and Peru. :

This is connected with the fact that thé negative temperature
anomaly becomes greater and greater the farther the current
pushes 1nto lower latitudes, as the temperature of the water rises
very slowly. The: arid region does not end until the cold current
:Jeaves the -coast.

Even when south and southwest winds:prevailing on the coast
bring moist sea air over to the land rain seldom occurs, since the
land in sueh low latitudes is strongly heated (there is, as a matter
of fact, an increase in temperature toward the interior even up to a
considerable elevation above sea-level), and with the. higher tem-
perature of the land the cool sea air has a greater saturation deficit.

TasLe 24.—Temperature data for Peru (°F.)

a2 |
=3 >- El 185
Stations gZE‘Ea = |8 sgég
gl g 2Bz unlal grglste|sg
Sl ElB(<i5|SI8)5(2|58]212)3
30»5,’!:‘4«:;4»-”»1«::0‘02@«:
Mean maximum temperature
Callao . .. .._ 2|{75.4|77. 2 75, 6 {75, 6{72. 7|70. 7] 68. 5{67. 1,67. 5}{70. 0 71. 6 74. 5|72. 1
Mollendo ... ....._. 10{/79. 1|79. 6 78. 3{75. 6|71. 8169. 4} 66. 8166. 3 87. 270, 0 73,9 77. 2 |72.
Lima (Unanue) 3.___. 10|180. 181, 9'81. 5177. 0!71. 6/66. 7| 65. 1{64. 9/65. 8'[68. 4171, 6 75.9.172. 5
Ladoyad.____________ 9)177. 1,78. 4178. 01177. 1|76. 3{76. 2/-76. 6|77. 3{79. 01)78. 0/78. 1'77. 5./77. 5
Arequipa f. ... ... 13{(66. 9167. 167, 1,167. 1/67. 8168. 0] 67. 1]67. 1{67. 5]l68. 3168, 6!68. 1|68. 2
Cuze0 3 e 41164. 2|63, 4|64. 2||65. 6165. 0]64. 1] 62. 8|65, 566. 2!67. 0/68. 2,64. 5//66. 7
Punosd_ ... 21158. 1157. 4,59, 6]160. 8159. B156. 6[:55. 6158. 4158. 8 {60. 6|62, 6/61, 2,|59. 1
Cailloma 4. __. ... ... 171158 3156. 8156, 5/155. 8 54. 553. 4}152, 7|55. 2{58. l60. 8[62. 8161. 0]|57. 2
Vincocaya 2. ... 3{155. 8155. 7|54, 0]i55. 9153, 1j51. 7);51, 0)54. 2155, 91[57. 8|59, 858. 0/155. 3
El Misti (sumimit), )
1pma ... 2127. 2{20. 125, 1]j24. 1]21. 6]21. 4}123. 4]24. 3]23. 6]|27. 5{30. 3/27. 0]|25. 1
Mean minimum temperature
Callao t____ 2104. 4 64.8 67. 3:165. 7,62, 6,62. 1'58. 6 58. 8 8. ¢;160. 3/60. 604. 4 62. 4
‘Mollendo 3 10,166, 0 67. 0 65. 5;;62. 7.60.8/58. 51,57. 1 50. 8'57. 2,158. 8,61. 8.64. 2 iGl. 4
Lima (Unanue) ? 10:(66. 6,67, 5'65. 8,63, 360, 1168, 8:'57. 2 56. 7:56, 5157, 6(69, 5/63, 1/,61. 0
La Joya3__ 91|54, 3;56. 4154, 21{51. 6|47, T|45. 93,‘44. 8 46.2/47. 5||47. 8149. 3562. 4 “49. g
Arequipa ? 13]|49, 2{49. 4/48. 7|48, 2|47, 6|47, 3,147, 2 47. 4]47. 9}|117, 0146, 4]48. 4 7.9
Cuzeo 3__ 4i|44. 2(43. 7i43. 11141, 1[39. 335, 6|{33. 4 36. 640, 3{|41. 642. 4{43. 3/40. 4
Puno3.... 2139, 6|39, 239, 61136, 6]32. 9[31. 0|30, 0,31, 9134. 3(|137. 4138. 8139. 2/{35. 9
Caillomaé__.._._..__ 171129, 3:30. 0129, 31125, 7118. 9[14. 0j]14. 0j15. 4(19. 2}121.7]23, 927. 0|122. 4
Vincocaya . .aooooo. 3126, 7|29. 8(27. 4|11, 9]13. 7| 9. 4}| 7. 7]10. 7{15. 7||18. 2]16. 6]20. 0}|18. 2
El' Mist{ (summit),
Sa.md el 2[{17. 6]17. 6]15. 8]|14. 2{10. 7[10. || 9.9} 9. 6| 9. 0][13. 3(15. 8{16. 5}13. 3

SUPPLEMENT NO. 31

TasLe 24—Temperature dala for Peru (°F.)—Continued

S
=g sl 1yl
3. tn 2 R 2
Stations oall Bl gl o -2 'E 5 'g Sll=
w121 E = o 21215121852
I A A A A A A
RIS | A< |2 B2<|&iS|z]|All<
Mean temperature (maximum—+minimum-2)
Callaol______________. 2/169. R[71. 0 71. 4{170. 6,67. 6(66. 4(]63. 6.63. 0[63. G1!65. 2]0S, §[69. 4/167,2
Moliendo 2 __. -1 10}j72. 6i73.3 71. 9]:69. 2.66. 3|64, 0/{62. 0,61, 6/62. 2| 64. 4]67. 8;70. 7,167, 2
i -1 10{[73. 4|74, 7.73. 6|i70. 2"65.8.62. 51161, 2.60. 8161. 2 ;63. 0:65. 6i69. 5'66. 8
...... - 9i165. 7/67. 4i66. 11164, 4,62. 0,61 0160. 7!61. 8/63. 2| I62. 9163. 7.65. 0763: 7
-| 13}|58. 0:58. 2157. 9,:58. 0157. 8157, 2!157. 2‘,57. 4158, 11,67.-8157; 2/58. 31157: 8
- 4(154: 2163, 6153. ﬂ‘ff52, 4/62. 2149, 8/[48. 1{51. 0/53. 21i54, 3155, 3'53, 9,52 6
- 2llus.8las; 2049, 6;48. 7/46. 4,43. 8,142 8,45, 1146, 6/49. 0150.7 50.2147, 5
-1 171143.8143. 442, 9,40, 8:36. 7/33. 7)|33,4/35, 3(38. 6::41. 2/43. 4 44. 0 :39.8
Vincoeaya 2...__.__...| 3}l41.2/42 811, 2/.38. 9 33. 4/30. 6/|20. 432. 4/35. 8 38.0.38.239.0 36.7
Tl Misti (summit), | . |
Sa.m,lp.m?. ... 2122, 4|21. 8)20. 519, 2[16. 2|15, 7|[16. 6/17. 016, 31|20. 4/23. 0,21.8[19, 2
Mean temperature (reduced, etc.)
‘Callao$_ .. __________ 21168: 9:70. 2 70. 9}169. 8!66. Q165. 5/63. 0/62. 4|62. 4(|64. 2|65. 1(68. 5/{66. 6
‘Chiclayo 7 41(76. 1;78. 3,77. 41173. 2|68, 963, 5/164. 064, 6|65, 1||65. 5{68. 0172. 9]169. 8
Mollendo 6. . 4(|70. 7,71. 1,70. 2i(68. 0/65. 5]62. 2|60,/1159. 9|60, 6{/62. 4)66. 268. 9|{65, 5
Prujilo?______ 43177, 2.77. 0:74. 81172, 0)68, 0|63. 0}|64. 0}654. 2|63. 7||67. 5(68. 7{72. 0|65, 3
Lima (Unanue)$ 6li71. 1}73. 4]72.9:170. 0|66. 0/62. 1]160. 6:60. 6|61. 3{|61. 9{65. 8[69. 8/166. 3
Limasd________ 8§17 9‘[73. 9,72. 5169. 1{64. 2/60. 6{60. 1;59. 4/60. 1((62. 4]65. 1169 6(|65, 8
Ten7..___ 3|{76. 6!77. 0;76. 1}|71. 8:68. (:62. 8/|60. 4|61, 7|64. 4}/66. 7/70. 9{74. 3[{69. 2
+ La-Joya 6. 41163. 1:65. 3/63. 5)|61. 7|59. 258, 6;|58. 5|59, 7|61. 9}|60. 6[62. 1/62. 6161, 4
Arequipa v . 311156. 8!56. 3(56. 5{|56. 5,56. 1(54. 5||54. 5|55. 256. 7||56. 3{586. 3{57. 2{|56, 1
Cajamarca 7_ 31158. 559, 7/60. 41159, 4]57. 9{53. 455, 8|56. 8/57. 458, 6(59. 7(60. 6||58. 2
Jauja ... 3|(60. 9:52: 953, 8150, 9,51, 8148, 6/|49. 6|51, 0152. 0}|52. 5(53. 653. 2|51 7
Cuzeo 6. ----||561. 4’151. 6[51. G]|81. 1{50. O|47. 7|46, 4/49. 3:50. 5|(51. 8{52. 7|52, 2|50, 5
Puno 0____ 48, 2147, 4|48. 4/147. 845, 6]43. 4142. 4(44. 8]46. 4|49, 0/50. 6/50. 1{|47. 0
Cerro de Pasco 7 3144, 1,43, 2{44. 1;|44. 1142. 6{41. 0;|40. 5{43. 9{41. 0|[41. 7142. 3|42, 4{{42 G
* Vineocaya 6 _|----|[38. 6i39. 4189: 2137. §:34. 9|30, 6:,30. 9|134. 9,37. 91/41. 0|42. 6/39. 7{|3% 4
» Bl Misti (summit)t__ 2|[21. 2120. 9]19. 4i}17. 8]14. 6[14. 41114, 9(14. 5{14. 6}[18. 7{21. 0/20. 4{17. 7
s Iquitos 2. 11{77. 5/78. 3{76. 8!{77. 0i75. 6]74. 3|[74. 1]76. 3{76. 3|177. 2]78. 4)77. 9j|76. 6
Highest temperature
Callao__ 3|l 82f 831 821 80; 76| 76| 77 751 72| 73| 75! 80| 83
Chiclay 41| 86/ 93] 60| 89 85 80|| 80 83 88 81 82| 84j 93
10]f 90! 90i- 89| 84 82| T8} 74 77| 76| 78 80{ 84| %0
4l 911 91 92| 86] 84 76| 831 8L 82| 82 86; 91| 92
6]l 87| .88 90| 8G| 88) 85| G 74] 77| 77, 85| 86| 90
b 91| 91| 05| 90, 88 86| 87 86| 86| 86{ 90| 90| 95
La Joya_.. 9l 85| 85 86| 88 87| 88li 88/ &38| 88| 86 88| 87
Arequipa.... 1311 78] 74{ 78| 79| 78| 78|} 77| 74| 75| 74| 79, 82| 82
Cajamarca. . 3\ 7y 7l m|| 76) 72| 77| 77| Y7l 75 80p 80| 81| 81
Janja.__.__._ 3t 67, 68 72 76] 750 T 72| 75 74| 75| 72| 70) %7
Cuzeo M4.____ 4y 756) 79| 76| 74 76| 76y 76| 75 80\ 79, 80| 80| 80
Puno...._. 44 67y 0| 71| 72] 720 69 60| 73 66| 720 73| 70 73
Cailloma ...__. 7 72| 73| 7ul 691 700 73iL 66| 70| 72|| 73| 82} 78] B2
Cerro de Pasco.. Sl oe6) 59| 66i| 67 67 63] 63| 168 64| 67 69] 69| €9
Vincocaya...___. 3| 67| 64f 65§ 65| 63; 61)| 58| .6 631 63 65 70 %0
. El Misii (summit).._ 3l .49 44} 40)| 52| 38} 41| 38| :44! 43)| 43 48| 44] 62
Cquitos @ poma)te Ll oo ec e el Q0[] 80
Lowest temperature
Callao e i 31 63 64] 63| 59 58 54| 54/ 54| 55| 65| 57[ 59 H4
Chiclayo_.__ - 41l 61) 670 60| 58] 55[ 50| 54f 50| 54|l 54|54 i ~50
Mollendo. 10| oy o6y b9l &7 55 50 &0 51 52 53| 56 58| B0
Trujillo......._. L4l 62| o4l esl 57 50 55| 550 54] 5ol 54l 57| 58 60
Lima (Unanue) ! - Git 57 60! 59| 57 51 501 52| 49y 52l 54| 53] 54| 49
Yea ool S 3l 62l 61 o0l 57 47) 43| 43] 45| 46)| 48] 48] 56/ 43
T.a Joya. 9| 44 49 44 42, 84) 34| 33| 32| 321 37| 38 43| B2
Arequipa._ .| 13)| 40 42| 38)] 40, 40| 36 38| 39| 39| 39 38| 39 B8
Cajamarca S| 8] 41| 46| 45 49] 47| 36| B8 38| 41l 40 38/ 43| B6
Jauja___._. - 31 39 40) 38| 36| 39 32| 132) 36] 36| 37| 42| 32 82
Cuzeo 4. - 14|] 35 36; 38| 32 32 28| j28| 28] 32|| 31 33| 36/ 28
Puno__._ 4l 34| 33] 32| 25 23] 24l 7200 20| 21| 30| 30; 30 ~
Cailloma..... | 100 18 5§ -2 —4ll+10 —§ 5 10 10 5090
Cerro de Pasco.__ 3l 26] 251 251 23| 220 21|; 20{ 292 20| 18] 20, 22! A8
vincocaya....... 3| 15| 19} 16] 9 of —8 —2[ 1 4 3 5 1 +8
El Mistl (summit)...| :3l{ of....l__.| 2 4 2| o 1 of 1 4 1 0
Iquitos (9 8. MmO | Aownfeac|oaoc]loeoc]oao|ecual]e 66]ccntone|f-unn ceec|aacll] B0

! Geographische Mitteilungen (Petermann), 1903, p. 110,

2 Peruvian Meteorology (Bailey) in Annals of the Astronomical Observatory of Har-
vard College, Vol. XXXIX, Part I, Vol: XLIX, Part I, and Vol. LXXXVI, Part 1L
Réseau Mondial, 1910-1918,

3 Boletin de la Sociedad Geografica de Lima, 1892-1898 and 1920, p. 147.

¢ Boletin de la Sociedad Geogrifica de Lima, 1806-1915.

s Monthly Weather Review, 1922, p. 8, gives monthly values for-1892-1920,

¢ Meteorologische Zeitschrift, 1807, p. 275. Reduction to true mean.

7 Boletin de la Direceion de Fomento, Peru. 1909-1912. Formula not given; it is prob-
able that the means are derived from observations.at 8 a. m., 2 p-m, and 8 p..m,

8 24-hour mean. Observatorio Meteorologico, Facultad de Ciencias.

¢ 24-hour mean by reduction. Réseau Mondial, 1918,

10 Mean of ohservations at 8 2. m.; 2 p, m,, and 8 p.-m.

l]l 24-§10ur mean from broken records obtained by thermograph; value for April inter=
polated. X .

12 Zeitschrift der Gsterreichischen (Gesellschaft fiir Meteorologie, Band VIII, p, 269.

13 Range in extreme temperature much greater than-at-the Observatorio Meteoro”
16gico. .

Ll’* Peruvian Meteorology and Boletin de la Direccién de Fomento, listed above; also
Boletin Meteorologico del Colegio Salesiano, Cuzco,
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TaBLE 25.—Relative humidity, cloudiness, and wind data for Peru

TABLE 26.—Precipitation data for Peru—Continued

g ge
=3 5 5 | =3 5 5 | x
S b 2|3 S tn 2
Stations ol bl g - ’g slEigllg Stations |an|| & | 8 =|Ells| %8 20
sl 2128 |l= i 3.&085 §'S°’E€" 2 B2/ 8| E| 8
CHEHEHBELIHBHE FHEIHBHB B
Sel S EiB|< 2 8315 |8|S8|=zla]|% =Sl || <288 |<|&|c|zla | <
Mean relative humidity Maximum precipitation in 24 hours
g[ﬂllaol-- -\ 2| 84 85| 84) 85 85| 84| 84| 83| 85/ 84) 80/ 82| 84  Lima......... )] N S S | N A DU | S RO | R NP RO 0.20
L.ollendo . 5| 80f 80| 77l 75 76| 74l 75 80| 82, 79| 79| 80 78 La Merced...! 3 3.86!| 3.98 4.17]3.07||2. 56/2. 13(3. 15):3. 86| 2.72] 4. 25/ 5. 83
ima ¥ _ U 8|| 79 7 78 80, 79 88 86! 85 85 82 82 80| 82 Remate de
La Joyaﬂ _____ 5|i 68 66; 65l 601 52| 42| 401 44| 45} 45 52| 58] 53 Males (Bra-
Arequipa ?._ .o . . 4|1 73| 72| 67)} 58| 46{ 42]| 42| 48 44i| 48| 511 611 b4 zil) 1 ... 10]| 3.421 5.12] 6.02]] 3. 86} 3. 50i2. 74111, 934, 4012, 05,16, 18] 4. 61] 7.91}; 7. 91
Cuzeos. T 1 TC 3| 76| 78 76l 75 68| 58| 57| 70{ 68| 68 73| 77 70
vpno L 2\ 68 78 78]} 65 5l 51| 500 51 56/ 49: 51 58 59 Mean number of days with precipitation 13
Incocoya . onoen.- 2 80/ 81/ 80il 67, 64] 60 b5 &1 55 56] 54| 61]] 64
. . Lima 4__.__. ol 20 1 2] 4 9o 18] 22 25 21fi 13} 7. 4| 128
Mean relative humidity 2 p. m Arequipatt._j 8 0 [t} 5 2. | 1 | 2 81
M Mollendots___} 10 0 1 Ofl..... 1 1 1 3 2| 1 1 12
1 ollendo. ........... &|f 77] 78| 76|} 72| 75| 72| 72 77| 80 75 75 77| 5 Ta Merced...| 3 24 21f 17} 220 16 o) 11| 13 15’ 15]  16] 22 203
‘{&Joya_. ...l Bjl &0, 50| 48|l 45 40{ 33|| 30| 33 32| 35 30| 43| 40 Cuzco.... ... off 220 211 200 120 4 4| 2 e 7| 14 13 17| 144
Aroquipa -l 4|l 64l 65l 570 47 39| 38]| 37/ 40| 39 36 46 55| 47  Romate de \
Quzco... C0l 3| 65 62 63 54 52 44|| 44| 50| 57! 56/ 63 67! 56 Males (Bra-
Yuno..._ ol 2l 63l 72 69| 56] 41 44 44| 44 48] 40| 42| 50| 51 Zih . 10| 18| 14f el 15 18| 12)] 12] 12 12f 18] 15 17| 173
INCOCOYR.- eemamee 21 65 70) 62| 40| 33] 26/ 22| 32} 37| 44| 44| 48| 44 |
Mean cloudiness 1 See footnotes special table for this station.
? Boletin de la Direccién de la Fomento. Peru.
20 6.1] 5.4] 4.3]1 5.3 5.7 7.7)| 8.7 8.2| 7.8)j 6.3] 5.4/ 5.5/} 6.4 3 Boletin de la Sociedad Geografica de Lima. = 1897-1900. ) L
511 7.0/ 6.8] 6.2/ 7.0 8.2 8.1} 8.6/ 0.2 9.3 8.8} 8.3 7.5l 7.9 + Composite record. Observatorio * Unanuo’’ and Obsorvatorio Meteorolégico.
6] 5.9} 5.6| 4.8(1 4.7! 6.2| 8.2/ 89| 9.1| 8.6/ 7.9| 6.5| 6.0 6.0 s Peruvian Meteorology. Sece footnotes to temperature tables. Arequipa. Smith-
5l 6.7) 7.1 5.9|! 4.8] 3.4 2.0 2.4| 3.0/ 3.1|| 4.0 5.0 5.9 4.5 sonian Miscellaneous Collections. Vol, 79, 1927,
482810804035 28 278035 43 48 6.4 48 ¢ Boletn do I Sociednd Geogréfiea do Lima, A southern P @ )
b. 3 . 0[: 5. . . . . . . . . 8l 5.2 7 sources. See ¢ Andes of Southern Peru. owman,
2l 7.5 7.8 7.2|! 5.2| 2.5| 3.0] 2.3 3.2| 4.3} 6.3 6.5/ 7.4/l 5.3 . Co,mp“ed trom soveral !
2| 7.8 8.3 7.0/l 5.6 4.1| 3.5/ 3.3] 3.4] 4.8, 4.8 4.1] 5.2]| 5.2 8 See footnote 14 under temperature table.
. . . % Seo footnoto 4 under temporature tablo.
Prevailing wind direction 1 Météorologie du Bresil (Carlos de Carvalho), p. 216. ) .
M 1 Justificagdo das Normaes de Chuva da Rode Pluviometrica Brasiliera. (Torres.)
L.Ollendo ............ 5j| se.] se.| se.)! se.[ses. se.| &.[se,s. se.|l se.lse,s.| selj se, 12 Boletim de Normaes, Directoria do Meteorologia, DBrazil. ., .
tma 6 -] SllssW.\SSW.ISSW.|ISSW.|SSW. |SSW. LSSW. ISSW . ISSW . |SSW. [SSW, |SSW . {|S8W. 13 These values are not strictly comparable, the minimum amount of rain considered
a Joya -t B}l s8] s} s) s8] st sef sel s s 5| 8| sdf s appreciable probably varying from “trace’ to 0.04 inch.
fequipa - 4l w.|sw.Sw.llsw.| 6.} De.jj N6, ne.| SW.Ji W. | SW.| W.|| SW. W Mist (garue) very frequent from June to October, inclusive.
lzeo. .. .|  6[|nw.)nw.nw.llow.jow.nw.{iow.|nw. nw.jnw.nw.[ow.|[aw. 1¢ Less than 0.5 from May to September, inclusive.
16 Less i
Mean wind velocity (miles per hour) than 0.5 i April.
Lmav .. 5| 4.5) 4.5 3.6() 3.1 2.9) 3.4]| 3.6) 4.3 5.7(1 5.4 5.1 5.4/( 4.3 TABLE 27.—Piura, Peru!
requipa. . ..ooooon.s 4/l 4.8/ 5.8] 5.0| 5.4| 5.7 6.3} 6.7 6.2 6.4 6.1] 6.5/ 5.8/ 5.9 |
! Mean of observations at 9 8. m., 3 p. m,, and 6 p. m. 8 2]
y Mean of ohservations at 8 a. m., 2 p. m,, and 8 p. m. . ko3 & s
a Data for Escuela Nacional de Agricultura; formula not given but mean is probably CES o3 - PR - T
®rived from three observations daily. i) E’ a = BlEN2 g 518
5g]hsmrvai(ﬁrio “t?nanue."; 4 Septerab S 2|k SIE|Blgle ga 2181518 2
50 - st i nd Septeraber. 4 2
south-southeast in January a D S" »5 g 2 2{ 2 r—? E 2 slolzia e
TaBLE 26.—Precipitation dala for Peru
Temperature !
4 1_.|  2)[94 105, 4|94, 3/93. 288. 5|85, 383, 8184, 7|87. 1186, 9188, 7180. 580, 4
£ 5 .. e 1 alier 0/92; 3(00. 7/190. 7:87. 383. 11181, 7/83. 3|85, 6, 185. 1186. 4[88. 5/|87. 1
" Btat Bal L B 2l 8% Mean minimum......| 2 71.6i74.175.7 72.7i67. Bl65, 1//65. 1]64. 464, 2 /64, 2/64. 2(67. 5//68. 0
ons |g o | 2 |54 3 . m., mini-
w2 8 £ 'g £lulelnlb ;S 218 g1l B N T 2lls1. alss. 2lsa. allst, 7177, 4174, 1][73. 4l73. 8{74. 0/ 74. 6175, 3(78. 0/}77. 5
d 2 ° .m., 2p.m.
e ez 5B 3|2]g|8| 28| & Mean, 76 Mo 20- M) 81‘0{83 1/82. 6/{79. 576. 3(72. 371 6l71. 8{71. 471, 1]73.977. 9| |76, 0
—— "08 09 09 |98 195 (95 194 |00 sﬁ)g g(z; gg gg gg
3 5 5 lil
Mean precipitation (in inches) Lowest !...... wemmens 5i65 68 66 61 168 |57 156 167
0.24 T.-| 0.68]| 0.02f 0.000. 00 0.000.00/0. 030.02 0.00] 0.0 1.01 Relative humidity
0.01 0.08, 0.46/| 0.00] 0.00, T (0. 00.0.000. 06005 0.02. T. | 0.68  wfoan, 7a.m., 2p.m
0.14] 0.49' 0. 28| 0.04{ 0.010.02 (0. 08,0, 00/0. 02}f T | 0.06; 0.03| 1.17 [ T olles |65 |68 ll62 |66 |72 |80 78 |80 [|70 (A8 68 |70
0.02| 0.03) T\ || 0.02] 0.020. 05‘ 0. 46,0, 18/0. 07],0. 11) 0,02 0.01j| 0.99 Menf) 2'I’)"m Tl olisz |48 j51 jla6 |48 (a6 |67 62 157 (62 |47 |49 (53
0.02| 0.01| 0.02( 0.03] 0.100 24;/0. 35:0. 41/0. 39,0. 19; 0.10] 0.04:] 1.90 PR e .
0.06| 014! 0.15/[ 0.07| 0.000.0L;(0. 030. 0010. 000 00’ 0. 00| 0.00| 0.46 Cloudiness
Lajoyae A 680 5 2l 00 18 002020 Cal o ool 00 | % 6o 3.93.4) 3.8 4.2 3.8 3.0/ 4.5
as .01} 0.01} T. §| T, | T, . |10. . (0. .|t 0.02 i .0} 7.9 6.5 4.4 2.5| 4.2]| 3.9 3.4 3. .2 3.8 3. .
Mollondg'27| 10| 0.04] 0,07 T || 0.03] 0.07/0.05]0. 04/0:18i0. 19]0. 10, 0. 06| 0.02] 0,85  Mewm3observations. 2 6.0/7 |
R L H s e S Do Mlarnectn enbno
rea 3. 5. 8.56; 8. 42| 3. . 3 . 42/0. 3 .77 3. 3 3 1 1904~June, 1906, Deutsche Ueberseeische ungen
Haamz 2.7\ 1-a]l 4 12| 5. 54] 4. 02| 3. 75| 0660, 00ij0- 01/0. 68[0. 21/13. 00! 1.93| 2. 60| 20, 52 (Deﬁ?sgc‘?,s:'see\éni&),’}Ieu IV .15, and Heft XV, p. 8. 1000-1912 (broken), Boletin
guinuco | 2-4ll 1.76| 158 2.80!| 0.76) 0.56/0. 230.250. 160, 35)|1. 46! 1. 33| 1.64|| 12.87 g Ia Direccion de Fomento (Peru), .
“.'0 de f | I 1 In the Mateorologische Zeitsehrift, 1017, p. 33. F. von Kerner omits {{‘om consider-
Angcodi__ .| 3-5| 4.68 4.18! 3,661 3.35| 2.340.90 1 151.24\2. 733, 44! 3,30} 3.79) 34.85  gtjon maximum temparatures reported to him on the round that they are “‘unnaturally
Jay lerced o.| 3|16, 14/18. 61:14. 02]|16. 38/10. 66/5. 63|15, 7117. 43)9. 17)18. 96'11, 99/17. 14]{141. 84 high,” due, as he supposes, to * poor exposure of the thermomaoter.” “The description of
Ja 1 2-41 4.49 3.66| 3. 29| 0.98| 0.020. 23| T. |0.58/0.53111.22: 1. 46| 3.1} 10.57  the station given in the first reference above indicates that the 2 p. m. readings are not
6.53 6.77] 5.07|| 3.16) 1.06/0. 50,(0.4912.03)2. 07|12, 82| 3.21| 4.06) 3.30  subject to his criticism and that the mean from tridaily observations can ho accepted.
8.08 6.01f 4.08|| 3. 101 0.76/0. 24//0.0910. 59(0. 42||1. 50, 1.01| 3.61(| 20.46  "The considerabie difference in temperature conditions at Chiclayo and Piura is probably
6. 49| 5. 44! 4.41{1 1. 96| 0. 56/0. 20,(0. 15/0. 43/0. 97)12. 67, 2. 90| 5. 48|| 31.66 explainable by the difference in distance from the coast. .
5.31| 5.08| 5.33|] 1.62| 0.370.20.0. 0610. 2210. 5811. 10 1. 09| 4. 23|! 26.09 1 Composite record for two stations separated by a few miles.
3,00] 3.78] 2.60/] 0.01| 0.01[0.00;0. 000. 00/0. 08{:0. 00! 0. 27| 0. 53] 10.08
7,750 7.54] 4.94]] 3.42| 0.96(0.01]0. 4310. 85/1. 76 ‘5.09i 2.27| 2.90| 37.92
10. 24| 9.84,12. 24|[ 6. 50/10. 00|7. 44)(6. 57/4. 6118, 70/17. 24! &, 42(1]. 46{/103. 26
5/13. 80/ 10. 50'14. 05/{10. 60| 9. 53]5. 38{|4, 9115, 57/6. 07}(0. 16/ 8. 74{12. 57/|110. 99
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BOLIVIA

The surface of Bolivia is divided into two distinct re-
gions, namely, the mountains (sierra) of the west and the
low plain (montefia) in the east. In the western division
the climate is cool or cold, according to elevation, and we
have two climatic regions, tierra templada and tierra fria;
in the eastern division, rising from not over 300 feet at the
Brazilian border to about 3,000 feet at the foot of the
Andes, the climate is tropical to semitropical, and this
part of the territory is called tierra caliente.

The stations in the elevated central and southwestern
region and in the adjacent portions of Chile (Ollague) and
Argentina (La Quiaca) lie between the levels of 8,500 and
12,000 feet above sea level. The extremes of mean
annual temperature within these limits are 54° at Suecre
and 48° at Ollague. The change in monthly mean tem-
perature from midwinter to midsummer (July to Decem-
ber) is only about 8° in central Bolivia, but along the
southwestern and southern borders it appears to be about
20° (36° to 56°). At Sucre the recorded temperature
extremes are 82° and 25°; at La Quiaca, 87° and 3°.

In the lowlands of the north and east where the eleva-
tion is 500 feet or less the mean annual temperature
is probably between 75° and 80°; the highest readings of
the thermometer exceed 95° and probably even 100° in
some regions (San Luiz de Cacares, Brazil, 105°), while
the lowest are about 40°. The months of May, June,
and July are considerably cooler than the remainder of
the year.

The arid region of western South America extends over
the southwestern part of the country. The mean annual
rainfall is 2 inches at Oruro and Ollague, Chile, and 11
inches at La Quiaca, Argentina. From La Paz southeast
to Paraguay the amount of precipitation received
annually is from 20 to 30 inches, and in the area east of
the mountains there is a further increase to 75 inches
or more at the north and to 50 inches at the south.

In all parts of this territory the year is divided into
rainy and dry seasons. During the cool months of the
mid year no rain falls in the southwest, and even in the
period of maximum precipitation, beginning in Decem-
ber and ending in March, the monthly maximum is
only 0.50 inch. Over a middle belt extending from north-
west to southeast (La Paz to Villa Montes) the dry season
begins in April and ends in November. The following
extremes will show the character of the seasonal change:
La Paz, 0.10 inch in June and 4 inches in December. and
February; Suere, 0.10 inch in Jume and 6 inches in
January; and Villa Montes, zero from May to Septem-
ber and 7 inches in December and January. The well-
watered eastern lowlands have a shorter dry season,
beginning in May and ending in September. Here the
contrast between the seasons is heightened; in July, the
driest month, the average precipitation is 0.50 jnch or
less, an amount very small in comparison with 15 inches
in March at Cobija or even with 7 to 8 inches in the
wettest months at stations farther south,

TaBLe 28,—Temperalure date for Bolivia (° F.)

5. 6
6183. 252, 354. 7)150. 4/47. 845. 3145, 3147, 3 48, 9152, §/64. 0/53. 2/{50.
| 56. 254. 2;53, 4]147. 9,42. 7137, 3/134. 0]40. 1:45, 4152, 4|54. 4/57. 4|48,
11185. 3{55. 9,54, 5{|50. 2l42, 6/38. 2/'37. 842 2,47, 6{151. 654. 856. 5/|48.
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Stations' 218 o 5 =l =
SE 81214 EE1218|8|¢
§%l5/5 /3|5 2|8|5(2|5 25|88
HNeIS M |E |48 |A|B|<|a||olz|A|-
’ Mean maximum temperature !
San Luiz de Cacares, |

Brazil 8:180. 7)80. 2/90. 5(00. 1{86. 5/85. 3(/89. 4/90. 9/93. 4/93. 6/92. 5(90. 5/|90. 2
Cobija__. 2/86. 7,85, 6[83. 7/|85. 1|81. 3(81. 7|!84. 4)88. 900. 7188 2/88. 3|85. 6/185.8
Sucre..... 5.[62. 8.61, 563. 7|163. 3/62. 461. 2, "Gl. 2/64. 6/66. 9!/65. 1/67. 8166, 0163. 9
La Paz 2 4'163. 5.62. 2{62. 1j|61. 5/60. 4/57. 7, ;59. 0/60. 6!62. 6!/63. 7)65. 8i64. 4]162. 0
Ollague, Chile *._____ 3166. 2,64. 8{66. 2(64. 2|60, 1:54. 1(,54. 9,57, 0/59. 4/163. 5[63. 5/65. 8/161. 6
La Quiaca, Argentina. 111 70. 7i71. 270, 7(69. 1163. 7/61. 3)i60. 1/64. 0;68. 9.(72. 173. 2/73. 6//68. 2

l Mean minimum temperature !
San Luiz de Cacares, :

Brazil ... . 8i172. 0|71. 8/71. 8/{70. 2/64. 2!59. 4{|58. 3:60. 1/66. 4]/60. 6/70. 0'71. 4:167. 2
Cobija_ oo oeeoas 2{|69. 8/70. 7:69. 8)169. 6/63. 7|63. 0 |61. 9(63. 1/67. 1}(68. 7|69. 169, 31167, 1
S 1| 5‘ 47.7/47. 7147. 51)45. 1/39. 637. 8137. 4/40. 1(44. 2/(46. 0|47. 8.48. 9/144. 2
LaPaz? .. .._.... 41143, 7/43. 542. 8{39. 9,36. 9|34. 0|:34. 2!34. 7|37. 2//40, 6|42, 8/43. 3)(30. 5
Ollagué, Chile ... .. 31146, 2143, 5,40. 6|;31. 6/25. 3;20. 5|1 14. 0,23, 2/31. 3|41. 2/45. 3(49. 1|(34. 4
La Quiaca, Argentina_) 1139, 9|40. 6.38. 3,31. 3:21. 4{15. 1]15. 6/20. 5/26. 2|{31. 1/36. 539. 4//29. 7

Mean temperature (maximum-+minimum-+2) 1
Porto Velho, Brazil 5_ 11179, 2|80. 2[82. 2{{81. 1}80. 6[77. 0[:81, 1{81. 7[84. 0]|81. 581. 9{79. 3([80. 8
San Luiz de Cacares, ’ |

Brazil. ... ... 81181, 4i80. 5|81, 2/:80. 6/75. 4|72, 4|73, 8]75. 5/79. 9(81. 6/81. 7\81. 0|[78. 8
Cohija. 21178. 2{78. 2/76. 8|77, 41‘72. 5(72. 4(|73. 2|76, 0|78. 9(78. 4|78, 7|77. 4({76. 4
Sucre.. 5)|55. 4164. 6/55. 6|54, 2,51. 0149, 5/|49. 3152. 4,55. 6/|55, 6/57. 3/57. 4 54.2

0
9

| Mean temperature 7 8. m., 2 p. m., 9 p. m., 9 p. m,!

Porto Velho, Brazils_.|  4]80. 881. 3/81. 5/|81. 7/80. 6{80. 6{81. 7/83. 3:85. 1/183. 5:82. 8(81. 7/182. 0
San Luiz de Cacares,

“Brazil 6. ___.________ 8|(78.6/77.9/78.1|177. 2172. 8/69. 1/67. 8:71. 876, 8)78. 8/79. 0/80, 1|,75. 6
Cobija..._. 2i|76. 1{75. 9|74, 8||74. 9/70. 8|70. 7|71. 0.73. 1176. 4/|76. 0/76. 3|75. 6/|74. 3
Sucre....... I 665.0/54. 6]50. 5,!65. 051, 3|50. 0)|49. 3'52. 7|55, 9“ 56. 8(57. 6157, 0j154. 2
LaPaz® ____. i 3]|51. 6]51. 3/50. 7/49. 1|46, 9/44. 1/|44. 6 45, 0,48. 4!|50. 4/52. 7|52, 2/|49. 0
Ollague, Chile_...._.__. 3|50, 4/48. 6/47. 5!143. 538. 8/37. 0|137. 2 39. 9/42, 6,(47. 7:48. 0,50, 4/144. 3

|

La Quiaca, Argen- I
: 37, 2|/37. 4i42. /48. 0,(51. 454, 0[54. 7/|48. 4

tina 10, .. ... l...|{54. 5|54, 3|53. 4/|51. 3}42.8
Highest temperature !

Porto Velho, Brazil 8_| 41 93] 94[ 95| 05| 93' 05 93 06| 98{| 96| 04/ 92| 98
San Luiz de Cacares, ; |

i 90l 98| 961 98| 95 94 06] 101| 105|| 105] 103| 101|| 105
93 90f 90| 911 90, s8] 91| 95 97 97| 94| 92| 97
| 78| 77l 71| 79 78] 82
75 75 69, 69| 69, 67 67 06 70| 73| 74f 75 76
83l 87 84| 78 75| 75| 76| 78| 82| 85| 83| ssj| 87

Lowest temperature !

La Quiaca, Argentina_| 1

Porto Velho, Brazil 6_ 4]} 720 T2 72 72 57 63 61} 56| 67( 72/ 70| 70| 56
San Luiz de Cacares, | l
Brazil. . 8| 61 63] 60 58 30 30! 41 42| 471 1] 57 58| 39
ij 201 671 66; 61)| 64 49 501 63 52‘ 58] 60| 61 59 49
6l 40| 41 38| 37| 20| 27|l 25| 30; 20/l 33| 40 41
4l 37] 37| 38| 33 20| 27| 27| 27| 29|| 32| 36 36| 27
La Quiaca, A 111 28] 30 23‘ 14] 8 3 4 6 9 9| 23 27 3

! Reference to sources of data given under table for precipitation.

2 Peterman’s Geographische Mitteilungen, 40 Band (1903), p. 280,

3 Mean at 2 p. m.

4 Mean at 7 8. m,

5 Contribuicfio ao estudo do clima do Brasil (p. 13). Henrique Morize. Rio de Janeiro.
1922, and the reference under footnote 1 under precipitation table. De Carvalho points
out that the means given by Morize are evidently too high, being derived {rom observé-
tionsat 6:30 a. m., 11 a. m., 3 p. m., and 6:30 p. m., and thinks that the means from
observations at 6:30 a. m. and 3 p. m. in the year 1011 should be taken as the better
approximation to the true mean.

¢ Estudio sobre la climatologia de La Paz. Victor E, Marchant. La Paz, 1906.

7 Mean of observations at 7 8. m. and 2 p, m, .

8 By the formula (maximum-+minimum--7 8. m.+9 p. m.)+4.

» Hann's Handbuch der Klimatologie, II Band (third edition), p. 382. The formul#
is not given, but the means are in all probability reductions to true 24-hour values.

10 Means for 24 hours. Reduction from Boletin Mensual, Oficina Meteorolégica
Nacional, Repablica Argentina for the year 1023,

11 Bolettn del Observatorio Meteorologico (Colegio de San Calixto), Socledad Geogri~
fica de La Paz. 1897-1903.
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TanLE 29— Relative humidity, cloudiness, and wind data for Bolivia

TABLE 30.— Precipitaiion data for Bolivia

. i ,.
34 1 ga
[~ . — - & ) ‘_,
. =1 > 2 g |5 . s 5 > @ g | B
Stations |2l B | 5 | IR stations  |agll B | § | 218l 8|2 )=
o SIElSl=] m @ dleslg 2188 ol S1E 1S li=lmle gre|ilgi 2| g g
£El 1S 88| & | 8 |2 (B|all8|2|8IE§ 8l 8 |8 |8 |&|3|5158 818|818 |8|8&
Selsle =l 2 2B l2j&g|d8lz|a|<= SRR AR ICRR R R PRI -
8 X Mean relative humidity 7 a. m., 2 p. m., 9 p. m.1 Mean precipitation (in inches)
an Luiz de
acares | | . | Porto _ Velho, | i
21 82! 86 86‘ 86! 86 82 76; 700 68! 72| 82 86; 80 Brazil L.......| 4|j12. 36.8. 74/13. 98 18. 50!3. 74[0. 71)l0. 24{1. 22/2. 80|18. 07|11. 18|14. 65|86, 19
21 88! 90 91! 90 89) 886 82, 78! 78!l 84 88! 881 86 Cobijg 2uvoneaea- 2i| 7.8838.64/14, 96,|7. 28]2. 32]1. 06)(0. 51|1. 46(2. 78|(/0. 36| 6. 22|11. 54|;74. 01
i 6 70, 60| 6o o8 53] 48] 50 52 56| 60 58 64| 60  San Luizde Co | |
8 Quiaca, ] 1 | cares, Brazild._| 8|l 7.90.8.20( 5.713.79/2. 00]0. 71{|0. 22/0. 81/1. 91//4. 32; 7. 18| 7. 49||50. 05
Argontinas¢| 8!l 64 61] 62 52 41 40 36/ 33 36/ 47] 53] 59 49  Corumba, Bra- !
K 2il 2 s 8l 6. 546, 24| 4.84 4. 87|3. 33/1. 88!(0. 28]1. 34|2. 28(/4. 00 5. 95| 7. 47|[49. 02
s . Mean relative humidity 2 p. m, San Salvador, | |
an Luiz de . Paraguay ¢....| 10fl 7.068.87| 5.87 |5, 77/4. 822, 78'11. 37(1. 09/2. 60}|5. 86| 5.89| 5. 72|57, 70
o acares 3._. 2 83 70( 68/ 64 86/ 58| 44] 43) 45! 51 66] 70| 59 Villa Montes®...| 13| 7. 09“4. 13} 4.92 [1. 87/0. 000. 00 |0. 00}0, 00/0. 00||2. 161 2. 36] 6. 80{]29. 52
Obija.. . 28 720 77| 80| 77 72 67 58; 52| 52i 64‘ 67 72| 68 5|| 3.86/4. 53] 2.60|1.46]0.47,0. 08 {0. 16/1, 10/0. 79||1. 30| 1. 54] 4.29;(21.18
\ecre. ____._. 51 530 621 52|| 48 34 33 36 33 39] 42 43| 48] 43 4\ 4. 2113, 50| 2. 48 [0. 43|0. 43 0. 28 10. 20,0. 16)0. 67/:0. 59; 1. 26 3. 081118, 19
- 4[t 0.51!0.43] 0.550.12/0. 08|0.00 0. 0010. 00:0. 04[.0. 04 0.12] 0. 24} 2,13
3 i Mean cloudiness 32 6. 3414.68 3.74|1.77|0. -8!0.08 0. 16/0. 16!0. 79;!1. 42 2.40] 4.37[126. 19
a0 Luiz de : . Ollague, Chile®..|  5|| 0.80.0.98| 0.06 (0. 00]0. 00,0. 00 0. 00{0. 02;0. 04]| T. | 0. 24| 0. 20| 2.34
clacaress.| 2| 7.9 7.8 7.8/ 6.4 6.0 48 4250 6670 7.8 8375 La Quiaca Ar | ' l ‘
Sobua_._ | 274 7880l 7.6l 60 567 4352 6168 6.8 7466 gentina . __... ...\l 3.2712.36] 2.01 0. 28'0. 00!0. 00 |0. 04]0. 00,0. 00] 0. 20, 1.08] 2.13|{11. 35
3| 8.1 8.7 7.8 5.8 3.0 4.1 4.0/3.5 50|72 7.2 8361 ) o
6| 6.0 7.3| 5.8 4.8/ 2.6{ 2.0 2.3 3.41 4.3) 5.5 6.3 7.1 4.8 Maximum precipitation in 24 hours
mdi sreedzeliy oy H aE nE sy ; ,
incas._|....i| 5.8 §. . bl 2. . . .3l 2, . 91} 3. . 3] 5.4]} 3.8 San Luiz de Ca-
) cares 3 8|| 4.20/3. 63| 3.152.33/2.36:2. 44 |o.3s 1.06/2. 74§13 71| 3. 55| 2. 25/ 4,29
Menn duration of sunshine (hours per day) Corumbs ? 2.5012.72) 2.76|13. 15/2. 05.2. 54110, 43/1. 4212 36/j2. 77/ 4.09f 3.15 4.00
L La Pazs._. sl 1022, 01| 1.14||0. 67/0. 63'0. 141'0. 35/0. 1311. 10{[0. 79! 1. 57| 1.38]| 2. 01
8 Paze_____ 4]l 4.5/ 4.3) 5.4l 7.0) 9.0 10.8] 9.1/8.3] 83|/ 7.5/ 6.2/ 57( 7.1 Sucre.. 6| 1.96/1.93 1.911j2. 2010. 1610, 32,0. 55/0. 20,0. 85/10. 79| 1.38! 1,77/ 2.20
. Ollague * 3|| o, 471, 57| 0. 20!/0. 00l0. 000. 00'/0. 00j0. 1210. 20]! T. | 0. 50] 0. 35/| 1.57
Provailing wind direction . .
Mean number of days with precipitation
8l ne.| ne.! ne.| ne.; me. n. s 8| nel{ me. ne.) n.l ne.
- 6|{ ne.| ne.| ne.|| ne.] mne., ne. ne.| ne.| ne.|| ne.| ne.| ne.|| ne. Cobija?. . .. 2 18] 19) 220 20, 8 4 4 4 6]} 17] 15 22! 159
6l se.| se.|sse.||sse.| wnw. wnw.|wnw.nw. nes.|| Sse. n,se. se.| se, San Luiz de Ca- y
2!l s 8| s s s, 8)i* s 8. 8|l s. s 8.4 s, caresd.______._ 8] 17, 16/ 16 9 6 3 2| 3| 7| 10 14 17l 120
8! n.) n) n| n s. w. w., 8. nJ n| oD n.! n. Corumba 3 - sifi 11 9 ot 7| & 4l 2 3 & 7 8 10p 80
La Paz¢ 8 18! 20 16| 12 3] 1 3] & 81 10) 14 18] 126
Mean wind velocity (miles per hour) Cochabamba_.| 2| 17/ 14| 16/ 2 4 2 1 2 6 4 14) 89
8 Ooruro ... ... 4 13 11 14 3 2y 0 o 0 1 1 3 [ 54
Uere._____.. 4/l 6.1] 5.4 5.8/ 5.31 5.2 4.7 4.9/55 8.7/6.9 6.5 6.0l5.7 Suere 12__ 9 19 18] 11 6 1 1 21 2| 8l 101 10 4y o7
) . Ollague ¥_......| 3 4 4 il e o o O--.f---.j| o 1 12
8an Luig 4 Mean number of days with thunderstorm La Quiaca M...._ | 12 9 7 2 0 Ol 0 1 5 9 48
uiz de ) :
o acares_...| 8§ 20 1 0 1 1 i 1 1 3 3 1 18
ob ceeee| 2 4 5 6] 10 1 1 2 4 9 8 4| 55 1 Météorologie du Brésil (p. 222). Carlos de Carvalho. .
6 100 8 8| 6 3 1 2l 2 8 12 15 12 87 2 Meteorologische Zeitschrift, 1911, p. 416, and 1912, p. 430. Deutsche Usebersesische
..... 3 3 2 ——— 0 0 o 0-.... 0 o 2 9 M%teorologische Beobachtungen (Deutsche Seewarte), Heft XIX, p. 3, and Heft XX,
p. 3. ‘ . ;
8 Mean number of days with fog 3 Boletim de Normaes, Directoria de Meteorologia, Brazil.
80 Tuiz de | - 4 Data forwarded from Oficina Meteorologica Argentina, Buenos Aires. .
guodcares....| - 8| g 1 2 7 2 2| 1.1 0 1 1 1) 18 8 Petermann’s Mitteilungen, Erghnzungheft Nr. 195. Die Niederschlagsverhéilt-
Ucres___ 6| 18| 18] 18} 16 6 4 4 2 5| 12 12 14| 127 nisse von Sitdamerika. Bruno Franze. . ,
A Paze [ 77 N PR | AU N HPOUON | RN DRI FSPUON | SOUSIPN ARUSUO Nt | RS SRS N 143 s Die Niederschlagsverh#iltnisse von Stidamerika. (Ergtinzungheft 157, Petermann’s
Geographische Mitteilungen). E. L. Voss.
1 7 Réseau Mondial, 1918,
, Beferences to sources of data given under table for precipitation. ¢ Anuario Meteorologico de Chile (Santiago de Chile), 1913, 1915, 1916.
Boletim Meteorologico, Directoria de Meteorologia. Brazil. 1918-19. » Bolettn Mensual (1923), Oficina Meteoroldgica Nacional, Argentina. Buenos Aires.
123 oletfn Mensual, Oficina Meteorologica Nacional, Reptblica Argentina. 1816- 19 Boletin Mensual, Observatorio Meteorologico, Sucre. 1915-1920 and 1923.

:24-.}10ur mean by reduction. .
N Climate of the Argentine Republic. W. G. Davis. Buenos Aires. 1910,
, Lee footnote 2 under temperature table.
s 2988 than 0.5 in April and September.
fog Ba!eviéytllow gig The annual averages for the period 1915-1918 are: Fog, 28; low
» 83; wet fog, 31. . X
' ann’s Handbuch der Klimatologie, II Band (third edition), p. 373,

1 Metesorologische Zeitschrift, 1888, p. 197, and reference,

b" Revista del Instituto Médico, Sucre. 1812-1914 and referonce under footnote §
above.

13 Less than 0.5 in August and September. )

14 Historia y Organizacion, Serviclo Meteorologico Argentino.
Buenos Aires. 1914, :

Walter G. Davis,
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MONTHLY AND ANNUAL RECORDS OF PRECIPI;PATION FOR
SELECTED STATIONS

Table 31 gives monthly and annual records of precipi-
tation for a few stations with rather long series of obser-
vations. These data are presented to set forth the varia-
bility in rainfall from month to month and from year to
year. Mean and extreme values for each month and for
the year are added to the record. : :

The precipitation records for Andagoya, Colombia, are
given in thec Monthly Weather Review, 1926, p. 377, and
those for Arequipa, Peru, in the World Weather Records,
Smithsonian Miscellaneous Collections, vol. 79, p..1411.

TABLE 31.——Precipitatioh—~Monthly and annual totals, means, and
exlremes (in inches)

CAYENNE, FRENCH GUIANA

[
Year Jan. | Fcb.l?Mnr, Apr.[May|June|| July|Aug.|Sept.|| Oct. [Nov.| Dee Ifjﬁr
U N e e DR ER
33. 72;16.6021.35‘ 23.21120, 77| 8.28 | 7.35| 1.10{ 1.301| 0. 18] 1. 3613. 40{|148. 71
22. 54116, 52‘12.27} 13.06]_- - )12. 251 4.97)_... 0.08 0.00] 0.71; 3.21]_.__..
14. 00:14. 21,37, 64,120. 94;10. 79,10. 59;] 8.19] 2. 20| 0.55/ 0.32 2.36!12.01/1134. 70
..... fzmenenan | ] 8.46/ 2.07] 0.59|| 0.00] 2.2313.22)____..
21. 49,13, 13, 5. 98:1 6.66/17.11/16. 28i[11.01] 3. 15/ 0.31} 1.43'11.13[10.32(/118. 00
6.13] 3.18! 8.89 | 4. 23/21. 06 14.59:) 6.63} 0.61{ 0.43|] 0.60! 2.63| 9.53]| 78.51
15.89,21. 40 20. 67,118, 88]10, 97/13. 62.{ 4.48| 3. 18| 1.93]] 3. 98‘ 3.00] 4.91[j122.91
4. 85! 6.02] 5.62 20, 57)46. 04]11. 56| 4. 92 3.83| 2.06)| 2.49; 6.99!15, 40/130. 44
22. 0113, 67:19. 03 |36, 37]34. 94;17.40’ 3.44| 1.56] 0.09(f 1.20] 2.91; 9.90{{162. 52
12.51] 3.60, 9.11 2.92] 9.30,14.34] 7.27] 0.15 0.62/| 0. 78| 1.-318] 2. 48] 64.26
11. 33! 8.20.15. 74 |16. 78/17. 90] 5. 58| 8.33| 1.75| 0.26}] 1.35] 2. 13 4. 68| 94. 03
3.24] 4. 55 36.83 |10. 68{19. 72| 3.371| 3.73] 4.06] 1. 591 0.20_____ 10, 70} -
17. 3915, 96 22. 59 117. 68{18. 76/14. 85| 8.39| 2.26 1. 77!} 2. 13| 3.35! 3.35|!128. 48
5.81 5.08' 6.11 23,3027, 74/11. 68| 7.80! 0.61] 0.54!| 0.06/ 0.18! 5. 94,79
21. 301 7. 00,49, 27 |23, 44/45. 46(29. 94{(17. 73| 0. 51| 1.07}] 4. 29| 3.31114. 36[217. 77
13.78111. 74 16. 48 |46, 57|28. 52120. 32;| 9.19) 2.32| 0,45 1.12| 4.78!23. 14{[178. 41
21.69) G, 9518. 33 188. 10131, 11:26. 21|} 5. 04| 9, 50| 2. 15)] 0.12] 4. 2110, 65{1224. 06
34. 93147, 77{36. 75 156. 26(30. 71123. 231 8.39] 5.79| 2. 60, 0.47| 6.89/16. 54][270.33
10. 31|14. 41,15, 04 |22. 6037. 84/12. 32|| 5. 30| 5. 53] 0.55]| 3.03| 2.80/10. 71(/140. 44
9.0613. 07'11, 61 120. 04125. 511 0. 13{! 5. 91{ 2. 64! 6.00)] 0. 20! 1.38| 8. 3
16. 97111, 46]15. 39,118. 27|26. 54|23, 82|| 8. 78| 2.87 0.32; 0.47/11. 22
18. 2711, 61120, 00|20. 98|17. 2012, 13(| 8. 42 1. 18] 0.08]| 2. 40| 6.61| 5.
. 48123, 42]15. 311 8.19| 2. 404 0.32] 0.32] 3.27
- 21. 18}20. 59||13. 15| 1.56] 0.67]| 2.74] 2.20
- 23. 98110. 0041 7. 56! 1.28; 2.20, 0.77| 6.93
N 14, 591 7.62|l 6.23] 1,32 0.93|| 0.38] 4.20
. 26. 67(20. 87| 4.91! 7. 90 0.56| 2.70| 3.41
-|i14. 24, 03| 6. 4.65) 2.64]...._ | 0. 00; 3. 96
4. e 5.26| L 06/ 1.02 1.3810.4é
RiVA N 3 9.05/ 0.48! 0.80i 0.00 1.1
_1115.89/10. 81) 8.81 5,83] 0.44] 1.11]] 0.28] 0,63 2, 58!
-{114. 3712, 28/15. 83/|18. 86121. 89|15, 51)} 6. 93| 2.76| 1.22] 1.34] 4, 61110, 7l| 126. 31
34. 93147, 77149. 27:188. 10;46.04 20. 94)(17. 73| 9. 50 2. 60“ 4.20]11. 22(23. 14((270. 33
3.24) 1. 14| 4. 19, 2.921 9.30| 3.37|| 3.44] 0,15 0.001 0.00] 0. 18| 2.48] 64, 24
1 For a period of 51 years. Sce climatological tablg for this station.
PARAMARIBO, DUTCH GUIANA?
5
|
3.20 8.22[ 6.24/13. 64(13. 03!} 5. 32| 5. 24/ 3.18]| 2.28| 8.09| 6.54]| 79. 45
8.55 189 8, 95/14. 8613, 30| 8 20/ 5. 37 4. 80 2.93/15.72; 7,82 89.25
7.31[12.98:|14, 27| 9. 20 13.77]1 5.69| 3.07| 0.55|| 0.20] 1.86| 4.80|| 79.73
1. 550 7,02 1. 43} 4. 7412 20} 5,83/ 2, 33| 0.85)] 1.83] 2.52} 1. 95(| 49.01
12,9011, 72| 9, 6914, 57} 8.28:| 3. 43| 5.26( 3. 25| 5. 98] 5. 45| 4. 50|| 94. 36
3j 4.20/10. 12,|10. 6011, 4910, 09, 7. 19| 8.08] 3. 98| 4. 63| 7. 57| 8.93|| 00.00
21, 72] 9.01420. 38| 9. 56/16. 57!{12. 06| G. 25 2. 281 2.28! 7.39] 6. 89][121. 75
5.49.17, 93 |16. 64/13.05/15.94.| 7,07 7, 53| 2. 36| 1.63| 1.18| 6.81|| 98.07
6.73/18.86,|11. 91|13, 48,11. 04 {12, 83| 1, 44 2. 27| 4. 15| 6. 50{10. 04{|106, 43
5,711 2.94114. 42113, 19'17. 87,12, 33| 2. 50] 1. 52| 2. 69 4.80(12, 54/ 95. 34
1.03| 6.8314. 12{12. 10/ 7. 185 6.75( 5. 12| 2.80( 4.02| 6. 71| 4.67|| 76. 60
9. 3712. 6523, 00(17. 87 11. 80| 9. 93| 3. 53] 4.09|; 2. 94; 2. 33[10. 26{/114. 89
12.65) 5.24¢ 5 71|13, 67]10. 32 {11 46| 8, 64] 2. 47|} 0. 97| 4.92] 6. 81| 88. 58
6.17| 7.90| 6.50/11. 91f 8,557 7.72| 9.87] 0,32 3.46 4. 57| 3. 65| 74. 06
4,701 2.76| 5.20] 7. 48[15. 39 2.93| 7.05 2.85( 3.32| 7. 59| 4.34|] 78.52
13.32/13.34 | 8. 40|11, 1915, 73, 7.37) 3.904| 2, 06| 2.82( 7.18| 1.82|| 98.20
0.24 2.67| 4.98(15. 80{12. 81]| 8. 68/10. 63| 0. 80| 3.82| 6.67 534 73.20
1.43; 5. 53] 1.20| 3.87(17,17|11. 80| 6, 12| 3. 17| 2. 70| 4.70[16. 32|| 86, 34
5.07| 5.08 |11. 4319, 92/10. 33, 9.04] 3, 42; 3. 34}| 2.63] 3. 49] 5. 25 79.32
14,03] 4.84 |12, 78/14. 43(11. 34| 7. 77| 4<17i 1.08]| 1. 23] &.35/11, 44(| 94.30
5.11| 9.611 2. 59111. 29 7. 7811, 61j 7.88! 2,80 4. 67! 4. 35[12. 80l| 95, 47
. 20112, 23/( 4,82 6.85( 5. 50:{12. 20;10. 04( 4.211 2. 10} 5.84] 4,80!| 84. 47
. 02{11. 031117, 80| 9. 79{12. 83[13, 95 6.70; 1.83)| 5. 70| 1. 44 9, 05|/101. 73
.07/13.07|| 7.75.23. 88{11. 35!|11, 61| 4, 28/ 6. 62|| 3. 67| 2. 50| 9. 89{100. 51
.04 1.73|| 3.21] 8. 69[13.92:{11. 20} 4.17 5. 50|/ 6.33| 5. 53{ 5. 67|| 80.03
61| 4.63|j 9. 46( 3.02/11,05|12, 71| 7.61) 4.38]| 4. 10] 5. 17(12, 79|| 82, 78
, 171 4. 62!| 9.3011. 87|15. 47;{ 5. 46| 8. 98] 4.80(| 3.01( 7.74]12. 08| 95, 57
.85 1. 501 2. 56/ 7. 65|12, 55/[14, 99{11. 58! 4. 10/| 4. 68; 3. 68{10, 66/ 80. 89
. 40| 6.63| 104 7. 40[11. 21| 8. 55/10. 68| 4. 54|! 0. 80| 0. 95| 5.59]| 67, 53
. 01| 8.50 9. 13112, 2411 57} 8. 74 5.83’ 2.68! 2.72| 4.84| 8. 54i| 90. 42
03:18, 86/|23. 00,23. 88]17. 87,114. 90|11. 58| 6. 62)! 6. 33|15. 72|16, 32{[121. 76
....... .24‘ 1 59] 1.04[ 3.02 550 2.93( 1. 44| 0.32]| 0.20] 0. 95 1.82(f 49,01

3 August-Decembor, 1898, is the record at Burnside-Coronie, on the coast about 100
miles to the west.

4 Means for 63 years ,1847-1854 and 1864-1918,

" SUPPLEMENT ‘NO. 31

cziremes (in inches)—Continued
GEORGETOWN, BRITISH GUIANA4

TasLe 31.~Precipitation—Monthly and annual totals, means, and

Year Jan. | Feb. Mar.|| Apr. May|June July]Aug. Sept.|| Oct. |Nov.| Dec. 1;‘;1’:11
3,07} 1.831112. 1011. 09/23. 23||19. 38:11. 21| 4. 54]| 1. 88|10. 3816. 36}{123. 52
14. 561 2,38/120. 11{17, 91|13. 17]110. 90; 5.71) 3. 18|} 0. 16{ 2.97| 9. 47]|125. 63
110.09| 8,421 3.006{12. 17| 5. 14|} 8.07| 5.57| 0. 57 3. 63| 0. 46|32. 38|[109. 66
20. 72| 9. 43(/12. 93} 7. 78(24. 38(111. 40 8, 05| 5. 7Y 1. 20| 5. 06(12. 14{[128. 03
12, 91117, 18| 4. 39]14. 72/13. 68|{15. 50| 7. 74| 4.80|| 1. 13| 8.49|22. 97]1135. 24
9.411 4.88| 6. 53| 7.08|12. 111110. 21! 4.04| 0.91i 2.63|10. 85 9.02|| 85.35
1,601 5.80|| 2.83(11, 58| 0.32| 9.65! 4,89 0.45)| 2.98| 9.73| 7. 28/} 82.56
2,10 4. 571 4.47|14. 27/18.93(110. 13! 6.47| 1.59|! 4.03] 1. 8010, 18]| &1.03
2. 40! 2. 5111 3.96/12. 61114. 60[113. 69| 6. 35( 4. 21|i 8. 29116, 18] 7. 99|! 4. 52
3. 77122, 73{113. 63|10. 61|13. 61{i11. 69| 7. 19| 4. 88l 3. 28| 3. 25(17. 07]]121. 86
3.21|4.05/ 1.24| 2. 13| 7.30|[15. 48 1.96| 2.36 0.75 0.27] 1. 35]] 52.70
10. 69| 6. 51{| 8.41| 9.84/10.35|| 9.73] 5.01| 1,12} 2.00 4.45 6.92|| 88.94
1.15| 5. 14) 8.13/11. 25/12. 15/ 7. 24:10, 23| 7. 18| 3.48| 6. 74/14. 27 82,88
6. 62|17. 67)| 6. 95| 6.76(10. 44 9.581 6.00| 3,71} 2.20] 6.65 & 16| 94.3
2.76) 8.06(I10. 17)16, 94122, 05!| 7. 83! 5,48] 7. 56| 0,02 4.18!14. 14/|104. 43
2.63|12.17((12. 98| 8.22| 7.47|| 8.95 1,84} 2.72|| 1.08| 1.92[15. 21|| 85.75
5.34| 4.83]| 4.07|11. 1210, 58|} 7. 84| 4. 25| 4. 31| 2,14 3.92(15. 49}} 77.70
4,19} 3.71113. 81/13. 89(10, 20{(14. 07/10. 96| 2. 31}| 1.93| 7.03{11.02|| 95.51
9.7717. 24/110. 1319, 1211, 61]| 6. 75| 5.21| 1,91i 0.42| 6. 57 5.37|109. 24
3. 68 7.74]| 4.15l14. 21 6,87)113. 45/10. 40} 6. 89|} 3.09] 6. 51) 9.04]| 89. 74
11.96(11. 28/ 4. 52|11. 7012, 18]/14. 62! 6. 96 1.95)| 5. 65} 2. 00|16. 33|(107. 95
7.95110.001] 7. 86/10. 81|14, 74|11, 1714, 76} 6.60j; 2.72| 3.76| 3.00|/101.48
9.13{14. 04| 8.43|11. 13/12. 08{! 0. 63| 4.00] 0. 55[| 4.02| 2. 30 2.41}; 87. 8!
0.46) 1.28] 6. 26/ 9.08| 8.21)[11. 24| 8.17| 1.57|| 1. 89| 4. 03|16. 45! 69.87
2,411 7.64) 2.09] 5.00| 9.67/|13.71] 5.80| 4.29|| 3.96] 2.64!15.03] 90.42
2.46/ 2.34)| 4.22118. 37 9. 25!] 5.37| 4.40| 5.18)| 4. 80| 4.81| 6. 50| 60.49
13.38 0.95( 5.73/17. 65/ 0.16|| 8.47| 5.06] 0. 66} 1.20| 4. 52| 5.83| 79.02
5.121 2.96/ 2. 76/11. 86(10. 28| 7.94; 9.35] 1.29|| 2.84/16. 7611, 45| 88. 52
2.86! 2,84 1.87] 7.97(12. 48{! 9. 56 ¢. 47 4.52|| 5.46(11. 73(12. 81| 89.10
3.41113. 88 7. 45[15. 59| 8.70((10. 12| 4. 54| 0.10|| 0. 19| 7.06/ 9. 18]| 88. 69
0.45] 6. 1111¢. 76/23. 38 7.11)] 7. 71| 5.57| 1. 53| 0.78] 4.60| 8. 56| 84.16
6.38| 1.93[] 1.12) 4.78/11. 54]! .84 5.53| 2.85(| 1.22[ 3.80[12. 27|| 74.66
0.48! 3.45| 8. 566 1.20i21. 15112. 73] 3,52 3.42]] 8, 87|20, 74/15. 31{[104. 24
3.60( 1.881 0.6011.20/14. 58|| 7. 4512. 32| 4.02|| 3.31[14. 82/22. 0y||102. 04
4.20( 1,92i] 1.60| 4.91/11. 54]| 3.76] 7.76| 3.57|| 3.26 5. 15(26. 57|| 80. 52
2.85] 0.28) 1.6012.87/15.85]| 8.36(12. 66| 6.42|| 5.19] 4. 63[11. 22|| 86.18
2.21114. 82} 4. 29| 5.96) 7.84{| 8.67] 6. 54| 3.04|| 0.87] 0. 53| 4.78|| 63.25
Mean . __._ 8.50] 5,05 6.77)) 6.35(11. 2511, 87/110, 00| 6. 47| 3.05]| 2. 54| 5.88/11. 75| 90. 38
Greatest.___|25. 11/20. 72(22. 731120, 11{23. 38/24. 38{19. 38/14. 76| 7. 56/ 8. 87|20, 74(32. 38(/135. 4
Teast. ... 0.92} 0.46| 0. 28[ 0.60 1.20y 5.14|| 3.76| 1.84 0. IOi 0.02] 0.27] 1.35|| 52.70
4 For the 46-year poriod, 18801925,
" POTARO ROAD, BRITISH GUIANA
9. 21115. 98}(21, 09|24. 38/23. 07(|20. 41| 6. 72| 3. 14] 3.08|12. 09]20. 40}{174. 09
23. 61/24, 68117, 56(124. 15| 6. 32! 4. 54| 3.88] 7.39| 8.01{{144. 00
23. 98/26. 89120. 64|/14. 60} 0. 97| 6.00|| 2.03) 6,093 6. 08}[158. 49
12, 06|15. 76/13. 31{{10. 59(11. 78| 6. 44{{11. 00| 2. 21/12. 49{]138. 98
11, 07]12. 16/17.-66}|14. 07|12. 59| 3.34]| 2. 50/12. 33| 5. 64 139.95
13. 85/22. 93{17. 80((12. 32(10. 04] 1.80(| 6.91] 4. 25 8, 45{/144. 4
........ 4. 02120, 58(290. 56(|20. 49|15. 55/12. 04ff 5. 16| 3. 28]16. 82{|133. 41
14. 81|11, 42121, 45/|25. 72| 6.05] 5. 22| 5.64| 5. 6513, 03]|151. O
......... 17. 12(26. 85|18, 15(10. 50{10. 53| 5.10|| 4.82| 7. 40]18. 07 144.6l
12,1018, 77|14. 75113, 60 6. 57] 6.07|] 0.00] 6. 01|12, 84 126.44
3. 22116, 80121, 941112, 1213. 10| 3. 35|} 3. 31(12. 69{18. 10||142. 27
10,4113, 65/12.78/|110.81{12. 28(13. 75| 4. 23! 8.02(18. 34 144.34
19. 5620. 54/16. 64(120. 53| 5.86( 4.61)] 2.90; 9. 58!11. 83|(205.
21. 58/21. 63/15. 97/|120. 70, 8.71| &, 10j| 0.00 9. 1015, 48| 147.0‘7‘
12. 2014, 48121, 81|26, 2210, 00] 7. 43|{ 4. 05| 6.83(13. 59 147.34
23, 59] 4.22:29. 201119.00 7.26{ 8. 50i| 9.73[12. 20{17, 22/158. ]
8.0020. 30,26. 05112, 5611, 38 6. 76(] 3. 81{14, 82;20. 11({166. 55
7.32/19. 60,26. 48||19. 39| 0. 66| 1.00[ 2.91 6.17|11. 45 140.7Z
4. 06/12. 84.’16. 05111, 6918, 96/14, 25| 7. 22) 4, 77)20. 53 130-35
7.33(11. 68119, 14//15. 12|11, 10| 0. 81| 4. 62 2.08]15. 61/122. 0
13. 57/18. 46 20. 05!16, 73/10. 22| 5. 09|| 4. 44} 7. 74(14. 10 147.344
23. 9820, 5420, 506|126, 22|18, 06(14. 25(/11. 90!15. 82120, 53}|205. 05
3,22 4. 22}12. 78/110. 50| 5.86] 0.81)] 0.00; 2.08| 5. 64| 122,
CARACAS, VENEZUELA
0.74] 0.16 0.63[ 1,93 2.13| 1,78} 6.50| 2,73| 3.80| 4.41] 3.24| 1.68 29;%
1.31) 1.30] 1.45;{ 3.78! 7.30| 6.30|| 7.65) 4.84] 3.77|| 5.43] 3.49/ 0.75 47.43
0.161 0.34) 0.031| 1.15{ 5.38| 2.80( 8.39; 1.69| b.75!| 5.98] 3.13! 3.63 33-70
0.93| 0.61] 0.20i 0.00] 1.67| 1.20|| 2.40] 5.03| 3.91)! 2.55] 3.11{ 2. 09| 23'89
2.40] 0.14) 0.54 0.70j 1.77) 5.39|| 2.20| 2.57| 3.70|| 4.62{ 5.28/ 1.58 30’46
0.52 0.01/ 0.19) 4.54 4.33] 4.66|| 1.44( 2.75{ 1.31}| 2, 54| 5.04| 2.13 29‘81
160 0.15 0.0/ 0.21| 3. 11| 3.90{ 4.96 3.64| 1. 52| 5.4 3. 16| 3.08 30.04
0.631 0.00; 2.69| 0.70| 0.94 3.10| 4.22( 5. 94| 4.07|| 3. 13| 4.14] 0. 48 30'09
0.61 0.17] 0.08} 0.00; 0.00| 4.57|| 2.50| 3.48| 3.99/| 4.48| 2.32 1,88 24'99
0.87| 0.18) 1.951 0.78! 0.57| 3.48(| 7.20] 5. 53| 3.47|] 5.56] 4. 31| 0.00| 33'43
0.65) 0.02! 0.04/1 0.04| 1.52| 3.03]i 7.36| 4. 65| 2.97|| 5.57| 5.08| 1. 50| 32'80
2.43( 0.00/ 0.00| 0.60| 3.32 4.92|| 3.73| 2.97| 7.01|| 2.07| 1. 06| 2.69 30’78
0.17) 0.00] 0.00;| 1.12} 2.01| 4. 28]| 6.15| 6, 10{ 2.60|| 4.80| 3.24| 3.31 32'38
0.63] 0.13] 3.9811 6.44] 1.57| 3.76/| 2.87| 4.87| 3.26|| 2.95| 1. 44] 0.48 32'89
0.381 0,10 0.30;| 4.18| 6.38 2.43|! 4. 50! 4.64| 4.28]| 2.33| 6.28] 1.98 37‘85
0.06} 0.24] 0.00] 0.16] 3.74| 7.08)| 4.97] 4.07| 4.36]| 5. 27| 2. 20 3.70 35-70
3.914 0.29] 2,721 0.34] 4. 23 3.39]| 7.15! 3.20( 1.87:| 4. 14| 5.17] 0. 38 34'04
0.00| 0.04 0.02]| 1.96| 2. 44| 3.58! 2. 64| 4.48| 7.48}| 4.48| 2.30] 1.62 31.88
1.68 0.18) 0.07) 4.60; 1.02| 3.31j| 3.82( 6,20/ 1.36| 5.02| 3.82 560 37.5¢
1.54; 2.33] 0.98!) 1.42( 5.97| 526/ 1.18| 3.75[ 2.27|| 1.99] 3.41] 1.15 3‘}'57
0.06] 1.00 0.25| 1.57| 3.66( 6.02| 6.06! 6.88( 1.75|| 2.41| 3.87/ 1.54 3'10
0.07/ 0.00; 0.00:! 0.13| 1.06] 4.42, 5 50| 4.32| 3.41| 1.77} 3.19] 1.23 25'15
1.77) 0.03) 0.54/ 0.00{ 2.11{ 3.08/| 2.49) 3.56 4. 47| 2.89| 3.46| 1.75 23'”
0.00! 0.00f 0.04 0.23| 3.18| 5.16 1.36| 2.36| 1.70|| 2.86| 1.86| 0. 97 12'69
0.77) 1.801 0.00] 4.86) 2.07j 5.09/| 3.03! 4,05| 4.35/ 4.73 0.93| 0. 22| 36' 10
0,461 1,33 0,65l 0,13 1,74 3.17Il 4,90| 6,651 7. 30l 2.30/ 5.74! 1.65l} 36
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TanLe 31.~—Precipitation—Monthly and annual totals, means, and
extremes (in inches)—Continued

CARACUS, VENEZUELA—Continued

Year Jan. | Feb.[Mar.|| Apr.|May|June|| July|Aug.|Sept.|| Oct. {Nov.| Dec. xﬁ:%.l
0.61; 0.58| 0.25|| 2.06| 1,35} 7.58|| 6.11( 3.06} 3.55|| 2.39] 1.15] 4.01|| 32.70
0. 54} 0.56) 0.50| 1.17{ 3.98| 4.80|i 5.50( 4.93| 1.31|| 4. 20} 1.85( 0.42] 29.86
0.00! 0.01| 0.91| 4.45) 1.26| 4.83|| 2.52; 4.04] 4.26|| 3.78] 4.85] 0. 18 31.09
0.09; 0.05} 0.24(| 0,00 3.64] 5.57|| 3.88| 3.13| 8.25(| 1.73! 3.09] 0. 64! 30.31
0.99] 0.01| 1.32|| 0.67 2.33| 9.00|| 3.74| 6.82| 5.97|| 5.58 5.78! 3.57( 44.84
1.32) 0.16] 0.28|| 0,03} 5. 11| 2.76| 1.62| 3.10| 4.32|| 5.36| 4. 44| 1.87|' 3037
1.23| 0,00 0.24|| 0.37| 2.64| 1.77|| 3.06| 2.72| 2.90|| 5.45| 2. 44| 2. 55| 25.46
0.09] 0.06! 0.00[ 1.78| 2.38| 2.93| 5 98| 6.07| 9.61(| 9.10] 5. 98| 0. 31| 44.29
0.23] 0.07] 0.39(} 0.25] 2.14| 3.97}| 1.94( 6. 80| 5.12(| 4.08 1.67| 0. 43| 27.09
0.84] 0.35] 0.61| 1.50 2.83| 4.24|| 4.25] 4.32| 4.03]| 4.04| 3.40! 1.74|| 32.15
3.91} 2.33] 3.98|i 6.44] 7.30] 9.006|] 8.39] ¢.88| 9.61|| 9.10! 6.28] 5.60| 47.37
0.00] 0.00| 0,00/} 0.00] 0.00 1.20} 1.18 1.69| 1.31}| 1.73{ 0.93] 0.00| 19.72

BOGOTA, COLOMBIA ¢
5.40( 1.73) 3.21|| 8.54| 4.74| 2.11)| 1.55] 1.85 0.81| 7. 35| 3. 54 3.23|| 44.06
1.41] 0.081 0.20( 5.17] 1.98| 0. 74| 1.43] 1.41] 0.28 6.12} 5.19] 2. 28! 26.29
3 07| 2.72] 2.24]13. 12 4.65| 1.02|| 0.65 3.53 3.01|! 4.20| 6. 61| 4. 32 50, 04
4.50| 0.96| 3.62 2.28; 8.39( 0.00] 0.65 1.87} 2.92/] 7.36| 7.94; 5. 51| 46. 09
2.78! 4.78] 5.00! 3.86| 4.08| 2.56|| 1.78! 1.93} 2.97(] 6.11| 3.91] 1, 08); 40,93
1.66| 0.77) 5.07)1 2.94] 2.80 2.47|| 1.67| 0.83| 2.68]| 4.72] 9.70] 1.15|| 36, 55
5.13 3. 52| 3.95/| 3.61] 5.31| 1.20|| 1.28] 2:15 1. 55(| 8.33| 4.48] 0. 16|| 40,67
0.72] 1.94] 2,281 1.85 2.93| 0. 63} 2.22 4.22] 1.63|| 7.64| 8.37] 2. 28] 36.71
4,421 1,47 6. 231 3.45) 2.05) 0.93| 0.39) 0.98] 1.98({ 3.209| 4. 23] 1.07|| 30,49
1.191 1.57{ 1.24]] 4.01! 3.05] 4.22|| 0.40] 4.09] 1.59|| 2. 52, 5.88| 4. 16} 33.92
1.85 2.71) 6.32|| 6.89] 4.62| 0.87] 1.36{ 1.20] 1.38|| 6.09| 1.35] 1.06| 35.70
2. 511 0.59] 1.90! 4.42] 3.81| 1.91|| 0.92] 0.59) 3.78|| 5.01 7.82| 5.72l 38.98
0.77] 2.79] 2.20!| 7.04| 4.27| 8. 21| 1.85] 1.34] 0.44|| 6.35| 3.91| 1.96[ 35.2:
1.15| 4. 48| 8. 15| 7. 61| 3. 55 2.41)| 2. 71 1.49; 2.91|| 4. 15] 3.57| 2.68|| 44.86
2,00 2.12| 4.73]| 3.52 1.37| 1.29| 1.52] 2.18' 3.12||10. 54| 4. 20| 4. 72| 42.30
1. 57 4.57| 0.35|| 4.48] 5.45! 2.79(| 3. 45! 2.30] 1.86]| 4.37! 3. 48! 2.13!! 36.80
5.20| 2.05| 8.60! 3.13| 9.50; 3.35|| 4. 50| 1.23| 3.12{| 8.24! 3.12| 4.83]! 56.87
1.86| 5.12| 3.61{ 7.08| 4.18] 1.98|| 1.38} 0.73| 0.24|} 1.82 3.46| 1.43|| 32.87
2,05 2.30] 2.11]| 4.11| 2.08] 1.05|| 1.82f 4.48] 2.30( 3.93| 7.57| 3.51|| 37.31
0.78| 1,34 3.12(] 9.62| 3.94] 1.84}| 0.68! 0.72} 7.10|| 5.00| 5.41| 3.31}| 42.86
1.16| 1.19] 0.92i| 6.77| 0.85 0.87{| 0.51; 1.57| 0. 55! 5.36} 8.46| 4.04}| 32.25
1.64| 3.41| 1.14{| 5.32| 5.38) 2.62|| 1.95] 4.50 0. 191} 6.12(..___|._.. .J[......
1.77| 1.26] 4.92!] 5.98 1.34| 4.33|| L.73].._.. 1,93[} 5.51} 8.15|...__||.cenoo
3 08| 2.40] 4.72]| 7.83 7.56| 2. 68| 1.54] 8.82| 1.77]| 2 01] 6. 10| 3731l 48 62
2.40| 2.36) 3.58] 9.41| 3.90] 0.91{| 0.75 0.71] 1.34|| 6,57 7.24] 0.67|] 39.84
220 118! 1,73 5.08 2.91] 2.00{| 2.76] 2.24| 3.94|{ 2. 56| 4. 72| 4.41|| 35.82
1.10| 2.68] 2.28( 2.24] 7.87) 1.6Y) 3.50] 1.65! 3.07| 9.00] 1. 50} 3.23/| 39.90
_____ 4.09] 9.37l| 5.43] 7.40| 3.46| 2.72] 1.10( 4.25[] 7. 48| 2.32! 4.96|.._.__
0.08| 4.06| 6.54| 3.35| 4.20| 5. 98| 4.02; 0.32| 1,30( 4.25| 4,68] 3.78|| 42.65
0.27| 0.44! 1.97|| 2.78] 3.63] 1.13}| 2.10 2.16) 0.72|| 3.41] 2.209] 4.48|] 25.38
0.00| 0.13| 2.15!| 1.66] 3.17; 2.83]| 1.87| 0.81] 7.83|| b5.85] 9.77 4.39]| 40,46
2,22 2.98] 8.67| b5.24| 4.23] 2.10|| 1.80; 1.93] 2.34|| 5.49 5. 13| 3.10!! 39.53
5.40| 5.12| 9.87((13. 12, 9.50{ 5. 98| 4.50| 4,50/ 7.83(:10. 54| 9.77| 5.72|| 56.87
0,00/ 0.08| 0.20|! 1.66] 0.85{ 0.00] 0.39| 0.32 0.19|{ 1.82( 1.35! 0.16]| 25,38

P;Olsw-1915 from table given by Lleras. Contribucién a la Meteorologfa Colombiana,

lgnmdings of the Second Pan American Scientific Congress, Vol. 1I, p. 754. 1916~

Ry, from Noticia del nuevo observatorio, San Bartolome de Bogota, by Sarasola, which

Sm?s Tecord for 1866-1885 also. 1923-24 from Anales del Observatorio Nacional de

Smj Bartolome. "The record for 1866-1895 appears also in World Weather Records,
thsonian Miscellanoous Collections, vol. 79, p. 1131.

TaBLE 31.—Precipitation—Monthly and annual totals, means, and
extremes (in inches)—Continued

BUENAVENTURA, COLOMBIA ¢

An-

Year Jan. | Feb./Mar.|| Apr,|May|June|| July|Aug.[Sept.|| Oct. [Nov.| Dec. nual

32.2510. 87|14. 19|55, 2529, 29129, 10]124. 11|23. 10{24. 99:(20. 20|30, 20121, 40/(323. 96
13.71116. 67| 9. 82135. 21119, 67/19. 03/120. 38(19. 0725. 481(19. 5824, 34/16. 50||248, 46
14. 11112. 32{13. 70/|20. 02/26. 19{17. 32]|19. 20/21. 5729. 02,[39. 36|29. 14|23, 06/|265. 10
20. 40112, 50/12. 67|(17. 61/16. 92,24, 04|21, 02|18, 63/24. 04|(32. 01)26, 32| 8.77}234. 03
11,82 8.09]10. 64||16. 0339 75|27. 20|/18. 03|28, 23(32, 22/120. 00;26. 16)15. 691262, 86
12.81] 9. 14| 8. 43|14, 62/35. 57|22, 70||21. 12,20. 01|35, 49|48. 08,29. 49(39. 39/(305, 85
20. 20{16. 73| 9. 96)(20. 45/31. 40]26. 93)123. 50/47. 03/24. 26!|45. 37)30. 91|26. 79{;323, 53

17. 90112, 33|11, 34)125. 60|28. 40,23, 76|/22. 3526, 66,27. 931(34. 66128, 08|21. 6411280, 65
32, 25(16. 73|14. 19,155. 26,39. 75{20. 10/129. 3847, 03|35, 40:|48. 0830, 91|39. 39||323, 90
{111 82 8.09| 8.43]114. 62[ 16. 9217, 32}118. 03{18. 63124, 04i 19. 58/24. 34] 8.77|[234. 93

¢ The record for Andagoys, Colombis, is given in the Monthly Weather Review, 1926,
p. 877. At that station the extreme monthly amounts for the period 1915-1925 were
48.47 inches in September, 1923, and 8.55 inches in March, 1919, while the extreme annual
totals were 317,05 inches in 1917 and 237.71 inches in 1919,

SUCRE, BOLIVIA

Qreatest._
Least._

7.05} 3.85!| 0.13] 0.14] 0.00)| 0.82] 0.02} 1,18 0,47 4.80( 3.69|| 27.19
6. 66! 2. 63{| 1.34] 0.32; 0,00 0.00; 0.91; 0.32} 0.35! 1.48/ 7.62}} 24.05
3,24} 4.03|| 3.07| 0.14: 0,60/ 0.43 0.42| 2. 571 2.78) 2. 36/ 3. 36} 29. 70
2,701 3. 57} 0.39} 0.00; 0.00(| 0,04| 0.32 0.32 1.13| 2,91} 8.28j| 30.71
4.90] 2.80} 1,97} 1.33! 0.00]| 1.81] 0.00] 1. 94} 2. 65| 2. 85 2.04i 31.73
3.23| 2.31|; 2 65| 0.08] 0.00]] 0.24] 0.00( 0.29| 0.48} 2,13| 3.82(| 25.62
6. 20| 1.70|l 2.60] 0.06| 0.00]| 0.00] 0.00] 0. 73 3.28 3.28] 1.99(| 23,83
5.90| 4.45|] 3.35 0.02) 0,00} 0.00; 0.00| 0.87)) 1.86) 1.94/11. 50|| 31. 56
5.70| 2.46)| 1.78] 0.00; 0.00]i 0.12] 0.00 0.55| 1.27| 3.73! 5.26)| 27.31
6. 79| 1.06]| 1.34} 0.02] 0.95{ 0.00] 0.13| 1.77|| 1.01| 4.20} 3, 92! 25, 57
3.01| 8. 65| 1.37) 0.20; 0.32|| 0.00} 0.24] 0.33| 0.22 104} 4,53)| 28.7
4,67] 4.11]| 1.70| 0.09 0,00 0.01] 0.00] 0. 50( 1.33| 3.11; 3.13)} 25.71
6. 13| 4. 58| 3.46! 0.20; 0.00\| 0.05} 0.53: 0.18| 1.33| 1.43| 4.801} 31. 64
3.73| 2,25 0.79] 0.00;] 0.03|| 0.06| 0. 16 0. 54 0. 79| 1.96] 3. 6911 20,44
4.43| 5,97 4.06] 0.00] 0.79] 0.25 0.23| 0.93)| 1.38f 2.85 4.28}) 30. 53
3.58 3.59! 0.00] 0.73] 0.00:] 0.00; 0.00( 0.05| 0.57| 0.50; 3.85(; 15,20
8. 88| 4.70]| 1.93; 0.14] 0.20)] 0.87| 0.39| 0.39!} 0.73| 1.89] 0.62 25.50
6.94| 2.65| 0.63| 0.00] 0,08 . | 0.00| T. I 0.00 3.63; 3.57)| 29.06
5.19] 3.13!| 0.49| 0.00] 0.00}] T. | 0.08| 0.081 2,03 2. 39 2.78| 22.04
4.27 0.87)| T. | 1.57] 0.00| 0.00] T. | 1.02| 1.50¢ 2.18) 3.87|| 21,02
2.74| 2.57)| 0.67| 0.00| T. || 0.69} 0.00| 0.89| 4.45! 3.43| 7.60/|__._..
5.30] 2.11(| 4.23] 0.02] 0.02]] 0.12] 0. 14| 0.32]| 1.86 2.32/ 3,39|| 26,58
7.51( 2.07|| 1.57) 0.00| 0.00|| 0.35 0.26| 1.01| 1.36) 512} 3.11)| 20,33
5.04| 1.30| 4.31] 0.04/ 0.32]| 0.00| 0.08 2.82|| 1.03) 2.09, & 22| 34,66
Mean 7 6.34 4.68] 3.74|] 1.77/ 0.28) 0.08|| 0.16| 0.16| 0. 79|/ 1. 42} 2. 40| 4.37) 26.19
Greatest.___{|11.81| 8.88] 8.65|| 4.31} 1.57| 0.95| 1.81] 0.91| 2. 82|| 4.45) 5.12/11. 50}/ 34. 66
Least_..__.. 1.67] 2,70 0.87|| 0.00] 0.00] 0.00| 0.00| 0.00{ T. {| 0.00/ 0.50| 0.62|| 15.29

T For a period of 32 years. See Réseau Mondial, 1918.
‘BIBLIOGRAPHY

The sources of data given in connection with text and
tabular matter are too numerous to be reprinted here;
however, one work has been of such value in the prepara-
tion of this paper that special mention of it is not to be
omitted. In his Handbuch der Klimatologie (Stuttgart.
1910) Dr. Julius Hann presents in addition to the usual
text and tabular matter special descriptions of the
climates of the important cities of tropical South
America.
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