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CLIMATOLOGICAL DATA FOR NORTHERN AND WESTFRN TROPICAL SOUTH 
AMERICA 
By W .  W. RBED 

(Prepared under the direction of the Chiof, Climatological Division, Weather Bureau, Washington, D .  C,) 

INTRODUCTION 

The territory for which met~ological data are pre- 
sented kcludes 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 
Venezuela the collection and *publication of weather 
Pecords has been systematized 111 each under the direc- 
tlon of a central office and the network ions has 
been developed to such an extent that i ssible to 
give a fairly comprehensive view of the pre weather 

ditions over their various parts. In other coyntriefi 
e has been little or no coordination of efforts to 

ermine climatic conditions, vast areas still remaining 
st entirely unexplored. However, there are many 

.stations in and west of the Andes Mountains a t  which 
,records of all or nearly all the meteorological elements 
have been kept for rather long series of years. These 
stations are irregularly distributed over the territory and 
he a t  elevations ranging from about sea level to 15,000 
feet; consequently a fairly accurate estimate of the tem- 
perature at least can be.made for any point when its 
elevation is known. 

hleteorological data for stations in Brazil, Paraguay, 
Ar entina, and Chile near the eastern borders of Peru +8 eastern and southern Bolivia bave been included to 
@Ve some indication of conditiong m those areas. Bow- 
ever, the information added in this way is, unfortunately, 
Very scant. 

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

the individuals whose labors have resulted in valuable 
contributions to the climatology of this region of the 
earth. In this connection it is opportune to refer those 
'mterested in further research, especially in the line of 

text, to Bibliography on the Climate of 
south America, by Margaret M. Welch, published as 
sU plement No. 18, Monthly Weather Review. 

$hroughout this present pa er temperatures are ex- 
pressed in de rees Fahrenheit FF.), relative humidity in 
Percentage of saturation, cloudmess on the scale 0-10, 
Precipitation in inches, and wind velocity in miles per 
hour. 

has been made to give ful P credit to the institutions and 

GENERAL CONDITIONS 

The northern and western por 
%erica embrace the vast area of 
rnll@~ and present such diffyence 
there are marked contrasts in the 
tlOns ,in different parts of the ter 
u?5t Important of these differences 
bfi@fly in the following general survey. 

Figure 1 will serve as reference to. accompany this 
summary of g?neral.conditions except in the matter of 
precipitation, 1n whch case. use,must be made of the 
maps _ _  giving location of stabons zn the subdivisions dis- 
cussed later. 

Tem.oerature.-In Table 1 are found the mean monthly 
and &nual temperatqes a t  selected coast stations ar- 
ranged according to latitude. The data for the Brazilian 
statxons-Belem, Fortaleza, Pernambucq, Bahia, and Rio 
de Janeiro-are presented to show the differences in cop- 
ditions p he eastern and western coasts in 
the same 

The pl 
northern coast, the eastern coast &s far south as Pmmrn- 
buco, and probably on the western coast southward to 
the Equator. In the southern half of the tropwal.zone 
thereis a remarkable difference in temperature conchbons 
on the .opposite coasts of the continent. A t  Trujlllo, 
Peru (8' S,), the mean annual temperature is 6 9 O  and 
there is 8 decided annual march in tempera%we, the 
mean for January and February bemg 77' and that for 
June 63"--conditions similar to those fouad,on the eastera 
ooast far to the south at. Floriaaopolis .m -1ahtude 270 
30' S.-wbile at Pernambuco, 'also m ltlhtude 8' S., the 
values are 80' for annual m e a  aad 82" -wd. 77' for the 
extreme months. Reference to the table vvlll show the 
same contrast between Calfao, .Peru, and Antofageta, 
Chde, on the western and Baha and Rlo de Janeiro, 
Brazil, on the eastern coast. Discussion of .the o&us8s 
of this remarkable difference in temperature wdl be given 
with the presentation of temperature data for Pew. 

Temperatures at interior stations with elevabon less 
than 250 feet (Table 2) are practically the same fox the 
greater part of this region; the mean amup1 temperature 
is about 8 2 O  and there is generally but httle clzfference 
in the means for the extreme months. The bighest annual 
normal is 83.4', at Mmacaibo, and the+lowest is 78q, at 
P h r a  and Guayaquil. The values for .the'two .stabons 
last named show that the influence causlng th$ dlfference 
in tqmperature a t  coast stations on opposite sldes of the 
continent, noted in'the preoe+g paragra np h, makes Itself 
felt to some aonsiderabla &stance 1 and from the 
Pacific. The data fool. d Q+Wamobim, 
Brazil, are given to show th mean5 the WarIn-  
est regiohs of that country. 

Table 3 contains temper ans for selected sta- 
tions a t  elevations from 3,500 to 15,000 feet, arranged in 
three arbitrary, divisions, In  the lowor levels (3,600 to 
5,500 feet) annual means may be assumed to rmge 
between 70° and 65'. in< the middle levels (7,500 to 9,500 
feet) they are remarkably uniform, if we may jud k e by 
the ran e from 57' to 68' for :the four 8tafxons we 1 dis- 
tribute from north to south; in the yp er levels (11,000 
to 15,000 feet) the means appear to he or the most part 
between 60' and 40'. 

persatwe is about 80' along 

P t 
3 



2 SUPPLEMENT NO. 31 

Temperature extremes may be given roughly as fol- 
lows: Along the northern coast and in the Orinoco 
Vnlley, highest 95' to loo', lowest about 65'; along the 
Peruvian coast, highest 85' to 90°, lowest 50' to 55'; in 
the Andean region, highest 70' to SOo, lowest (in southern 
Peru) ranging down with increasing elevation from 3 2 O  a t  
La Joyn (4,140 feet) to -8" and -10' a t  Vincocnya 
(14,350 feet) nnd Cnilloma (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. I n  the north, annunl 
means are 78 per cent along the coast and about 70 to 75 
per cent in the Orinoco Valley, with a wcll-defined 
annual march paralleling thnt of precipitation. I n  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 wherc 
the extremes have an unusual range similar to that found 
a t  Calabozo (81 per cent in July, 57 per cent in March). 
I n  Peru there is a well-marked decrease in the annual 
mean from about SO per cent on the coast to 70 per cent 
a t  Piura, 35 miles inland. It is seen that the annual 
means n t  Callao and Lima, where the total annual rainfall 
is 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 nnnual means range from 
70 t,o 125 inches along the coast, to from 50 to 150 inches 
a t  inland stations. With advance into Venezuela there 
is n 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 vicinity, with 
annual means generally below 30 inches and even below 
12 inches a t  two stations on the western half of the coast. 
In northern Colombin precipitation probably nverages 30 
inches a year. It varies from moderato to excessive in 
the middle o€ the western half o€ this country, where we 
find the extremes of about 40 inches a t  Bogota and 2S0 
t o  330 inches on and near the middle coast. 

From Ecuador southeastward to  Bolivia the area of 
hetivier 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. I n  westcrn 
Ecuador the mean annual precipitation is moderate (40 
inches), but in the eastern region i t  appears to be ex- 
ressive (El Puyo, 150 inches). Immediately south of the 
Gulf of Guaynquil begins the so-called rainless region, 
which extends along tho entire Peruvian coast and into 
Chile, ending, it may be said, with the southern limit of 
the Atacamn Desert, a t  about latitude 28' S. This arid 
area, 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 tiines thatt 
distance to include southern Bolivia (Oruro). Immedi- 
ately inland from this strip the mean annunl precipita- 
tion increases to about 30 inches, and there is further 
incrense toward 13razi1, with maxiniu reaching ovcr 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 (Corumha, Brazil). 

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

, 

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

Annual march of prccipihtion in this region presents 
two types-that with double wavr (tmo maxima and 
two minima) prevailing in thc Guinnas and westward 
to the Pacific Ocean and that with single wave prevailing 
from Ecuador to Bolivia. The periods of maximum 
and minimum rainfall in thcsc areas vary considerably 
and there are some interest,ing csccptiofis to tho gcncral 
rule. Them details will be prcscnted in the discussion 
of precipitation in thc scocrnl snbdivisions. 

Precipitation records €or several stations with long 
series of observations are given in Tnblc 31. 

Tl7incls.-The northeast trndo winds prcvail through- 
out the year along nearly all of the northcrn const of 
South America. At Caycnne, French Guiana, and n t  
Belem, near the mouth of thc Amazon, the winds are 
from northeast and east, and it is vcry probable thnt these 
directions prevail in tbc Guiana highland and in tho 
valley of the Orinoco. Southcast nnd south winds prc- 
vail on the southern coast of Peru (Mollendo); nt Limn 
there is n shift to south-southwcst, and from Guayaqnil 
northward to southwest. The southeast tradc winds 
which blow parallel to the Peruvian coast are first met 
a t  a distance of about 50 miles offshore; a t  the coast 
stntions the sea brceze, well dcvelopcd in some plnces, 
alternates with the nightly land brceze from the hlgh 
mountains near by. In the Andean region the prevailing 
wind directions are con trolled almost cntircly by local 
conditions; some stations are said to have none other 
than local winds. Tlie moist easterly winds from the 
Atlantic Ocean continue to advance until they meet the 
barrier erected by the lofty cordillcrns ncnr the western 
coast of the continent, and consequently rcach cstcnsivc 
areas in the eastern parts of the Andean Republics. 
TABLE 1.-Mean temperatures ("P.) at coast stations near scu Z c d  

tropical South America 

R Pornamhuco or liccifo. 
0 lluiiio or Son SalvadQr, Data for tho suburbtin station at  Ondinu. 
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n 

73 
78 
62 

74 
80 

80 
85 
82 
85 

GO 
03 
44 
56 

TABLE 2.-Mean temperatures ("P.) at interior stations with low 
elevation,' tropical South A~ncr i ca  

~- 

g $  
q - _  

74 
78 
86 

78 
80 

70 
84 
79 
82 

75 
71 
46 1 GO __ 

hfarncaiho 2 ____._____ 
Ciudnd Aolivm. ___. 
Andngoyn.-. - - -. . - - 
Dadnnawa. - _ _  ___. 
Ounyaquil- - - - - - - -. - 
Mnnnos J .._...___ ___. 
Qnircramohim a - - -  -. 
Piurn 4 ______.________ 
Forto Vclho 1 __..__._. 

__ I /  I I /I 1 1  __ / I  I I I/ I I L  
1 From 20 to 250 feet, cscrpt. Quixernmohim (Ai9 feet). 

The position of this station on the passage from Lakc Mnrncnibo to the Gulf of Vrn- 
ezuela evidently has no moderntinc: effect on tempntature,. Thc contrast wit.11 tho inem 
annual tomperntures of 70.3O nl Colon, 79.C' nt 1'01 t of Spnin, nnd 81.0' at  Willemstad, 
CornCno is rernarkablc. 

a See footnote 6 under Tnhlo 1. 
4 Seo footnotes undrr Tahle 27. 
1 Sce footnoto 5 under Tahlc 28. 

TABLE 3.-Mean temperatures ("P.) at elevated stations, tropical 
South America 1 

1 

ai 
T O  
72 

68 
57 

08 
84 
77 
78 

72 

67 
60 

79 

Caracas _ _ _ _ _ _ _ _ _ _ _ _ _ _  i 1G//65.bi6G. G/G7. GI/C9.4/70.$ 

$ 2  
2 4  _ _  

Po 
i t  
76 

08 
63 

62 
85 
75 
BO 

72 

L5n 
68 

80 

I ___ 

Alto do Jtatinhy, i I I I Brazil a 4 _____._____ G 56.85F.G65.5,53.252.: 
Arequipa _ _ _ _ _ _ _ _ _ _ _ _  ~ 13 
Bogotn _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  2 
Cajamarcn .... _ _ _ _ _ _ _  3 
Quito.. _________.___. 7 

h 
.- 

I; 

6 
12 
a 

7 
6 

2 
2 
5 
3 

2 
2 
4 
G 

___ 
I 
I 

3 1  R 
i 

- 1 -  
5 ' 3  
C I h  

8.8 49.1 
7.2 57. : 
7.4 5G. 1 
3. 4 66. I 
G. n 50. 

0.23 48. I 
%3.7 33.4 
1. 0 40. t 
--- 

n $  

ij 
0 -- 

82 
79 
78 

71 
62 

I ria 
84 
80 
70 

71 
76 
73 
70 

__ - 

R 
i$ 
(0 - 

19. I 

i4. I 
9. : 
0. ! 
#a. : 

9. : 
88. : 
6. ! 
'7. 1 

7. I 

3. : 
8. 6 
J . (  
- 

b2 
82 
80 

77 
70 

72 

74 
84 

-_-_ 

80. G 68 4 66.4 68.6 

8.71G9.4 70. 1 67. fl 
t2. 9 63. 7 65. 0 63. 7 
89.4'69. 1 69.8 70.6 
7.2'68. 1 65.2 67.0 

I '  

8 .7  84. 1 55.0 63. 2 

8. (i 69. 7 (io. fi 58. 2 
8 .0  87.2 57.0 57.2 

'7.8 67.2 58.3 
6.85G.55G.G 1": 5- n 1 

4. 3 6.5. 3 &?. 0' 52. 0 

1. I 22.3 42. r1'42 (i 
1. 43.4 44. oi :io. x 

I /  . 

80 
81 
77 

fin 
61 

60 

I 75 
I n 4  

I .  ----- 

7s 
70 
84 

76 
77 

88 
80 
79 
82 

76 
72 
51 

TABLE &-Mean montlilu and unnual rclntivc! hiintidi;iy at sclcctcd 
stations, n o r h m  and wcstci ri tropical South Aiizcrica 

81 79 
x2 59 
79 79 

77 74 
70 72 

oa I 70 
82 84 
80 78 
E0 82 

76 72 
78 72 
Gl 54 

Stations 

Norfhcrii coast region 

Cayenne. .- _ _  - - - -. . .. 
Oeorgotown.. . . - -. -. 
Atnracaiho. .___ _ _ _  _. 

Orinoco Valley 

C iudad Bolivnr . - - ~ - .  
Calnbozo. - - ~. - - - 
Coastal region OJ Peru 

Piurn-. _______.___._ 
Callno _ _ _ _ _ _ _ _ _ _ _  ~ 

1Mollendo. - - -. . . -. 
Lime _ _ _ _ _ _ _  ~ ._____._ 

Andtan rrpion 

Bogotn. - - - - - - - - - - - .  
Quito. _ _  _ _ _ _ _ _ _ _  __._ 
Arcquipn _ _ _ _ _ _ _ _ _ _  
Sucre .... - - - ~ - - - - - - - - .  

- 

e 
e 
2 - 
80 
78 
78 

68 
on 

65 
85 
80 
77 

GG 
78 
72 
GO 
- 

- 

4 
2 

~ 

a4 
s1 
70 

71 
73 

66 
X.5 
76 
79 

73 
77 
46 
53 
- 

G 

9 
4 

76 
80 
78 

77 
80 

78 
83 
80 
85 

68 
58 
48 
52 
- 

I For further dntn on elevations see tables following mnps ofsiibdirisions. 
2 Mevntion, 3,543 feet. 
8 Boletim de nornines, Dircctoria do Afoteorologin. Itio de .Snnciro. 
4 Elevatlon, 7,480 fcot. 
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TABLE 5.-Alean monthly and annual  precipitation at selected S h t i O n S ,  northern and western tropical South America 

March 

-- 

Stations April 

__ 
Preiich Cuiana 

Cayenne- - - - - ______- -__- - -_ - -  
Dutch Uuiana 

June 

.__ 

15.51 

British Cuiana 1 

July 

____ 

6.93 

9. 7R 

Venezuela I 

11.57 
11::; 1 

Coloiiibia I 

8.74 
9.23 

51 

14 
83 
11 

4 
22 

6 0.01 
10 0.04 
2-4 0.14 

i n  an2 
14 1.34 

1-2 3.00 
17 6.31 

4-7 0.53 _ _ _ _ _ _ _  10.24 
3 16.li 

1 14.37 

5.28 
8. (2 

11.98 

1.51 
&GO 

n. SI 
3.27 
3. xe 
ti. 34 
F. 54 
7.88 

__ 

10.71 ' 
1 
i 

8. 27 

8.84 ' n. ,% 

1.09 

11.75 ' 
14.U ~ 

18.75 
14.10 i 

8.59 ! 

1.77 1 
0.46 
1. 74 
2. 84 
3.05 

n. 36 
3. 10 
2.53 

20 50 
21.84 ~ 

30.87 ! 

1.43 1 
1.94 
3.88 

13.23 

. - - - - - ,  
~ -. - - - - - 

T. 
0.02 , 
0.03 ' 
0.04 
0.N 
0.55 
4.23 
4 M  

11.40 
17.14 

n. 24 
3.13 
4 ZJ 
4.37 
7.47 

11.54 

12.28 

5.42 
7.01 

12.30 

1. 10 
4. x0 
5.95 

0. Gli 
10.40 

5.87 

0.23 
0 01 
0 35 
0. 3s 
1. 03 

0.01 
2. 28 
3. 27 
4. 17 
8.89 

. . -. . -. 
20. in 
12. 33 

~. - - - - -. 
~ - - . - - - - 

14.59 

1.04 
9. 7E 
3.3f 
13.82 

0.01 
n. ni 
0.4[ 
0.01 
1. (I: 
3.71 
5. !It 
6.7; 
9. X' 

18.01 

0.4: 
2. 31 
4.5. 
4. ( i t  
n. 2 2  

8.6' 
~ 

46 
22 

17 1 20 

6 
11 
35 
4 

11 

8.50 
8.95 

10.39 
13.43 

0.31 
0.02 
0.x4 
0.70 
2.75 

15.83 

5.  dG 
8. 50 

13.56 

1.02 
4.99 
8. 77 
5. 12 
8. 14 

12.41 

0.83 
0.25 
0. til 
2.03 
3. Ii8 

n. 07 
3. 07 
3. 38 
4. 00 
6.00 

1.39 
1.97 
3.05 
7. x3 
6. 35 
5.90 

1.35 
3.03 
4.03 
fi. 42 
6. 17 

5. 20 
2.34 
6. 10 
8.43 

14.74 

25.88 
27.93 

30.80 

___.___._ 

___._____ _ _ _ _ _ _ _ _ _  

0. 88 
0.11 
2. 00 

10.31 

0.00 
0.19 
0.02 
0.39 

0.08 
0.68 
2.07 
6.70 

1'. 

9. 17 

0.04 
0.00 
0.7u 
0 79 
2.28 
2.76 

18.80 

5. 73 
9.13 

12. G2 

4.43 
5. 77 
0. 35 

8.29 
13.57 

0. no 

0.23 
0. G 1  
1. 50 
3.45 
0. uo 

0. 55 
5. 24 
8. 53 
7.01 
0. tis 

_-- - - - - - -  
21.07 
34.GG 

2G.X 

__-- - - - - -  
- -_- - - - - -  

1.85 
0.4: 
3. $11 

13.55 

0. M. 
0. 1( 

0. 11 
0.0' 
0.01 
1. 1( 
2.n: 
7.2' 

T. 

8. 91 

n. 0 
0.21 
1.31 
1.4' 
4.01 
0.31 

.--- --..- I1 
17. 85 11 31.60 

12.09 
i i . x n  
11.87 
16.b7 
19.23 
20.05 

2. 62 

7.25 

9.26 
9.47 

10.00 
13.84 
15.32 
10.73 

2.11 
4. 24 

7. 20 
8.78 

5.0G ! 
5.44 
2. i n  

9.27 ~ 

12.89 1 

1.87 
4. 25 

4.m 
io. 10 

2.80 

4. 13 
6.63 
8.03 

1.80 

hlay 

~. 

21.89 

10.25 
12.24 
14.29 

8.37 
10.95 
11.2s 
12.40 
17.93 
18.4ti 

0. 50 
2. 39 
2. 83 
G. 36 

10.95 

3.30 
4. "3 
7.89 
0. 48 

10.70 

24.28 
28.40 

. - -. . . 

1'. 
T. 

0.23 
0. 02 
0.49 
2. on 
5.33 
6.07 

12 24 
14.01 

. - - - - - - - 
30.77 

2. 17 
2.11 
5. w 

16.55 

T. 
0.07 
0.01 
0. I 6  
0.01 
0.01 
0.37 
1. G C  

10. 8( 
10. o( 

0. (If 
0.0( 
(1. 4 i  
0.25 
3.3: 
2.3; 

T. 
0.03 
0.04 
0. 03 
0.14 
n.01 
1.02 
3.16 
fl.50 

10.38 

CLIMATIC CONDITIONS IN THE SEVERAL SUBDIVISIONS 

As previously statcd, there are more or less cstcnsivc 
in each of tho subdivisions in which no mcterological 
hfis been nccomplishccl ; conditions in such regions 

QQt,  thercforc, be appraised froin data for contiguous 
territory, due rcgard being given to topogriiphy, and from 
the gcncralized stateinents relative to cliniatu gathered  fro^ various sources. 

FIEENClI GUIANA 

Clbat ic  conditions st Crtycnnc arc typical of the 
C o a s t d  region and fairly represcntative of thc hinterlund, 

that in the luttcr region temperatures arc more 
hloderatc and precipitation probably heavier with in- 
CPcafie in elevation toward the TuIntic: Hunlnc mountains 
(',250 to 2,500 fsct), forming the southern boundt~ry. 
Th! characteristic feature of thc climate of Cr~yennc is 

the difference between the dry season beginning in July 
96617-28-2 

0. 55 
2.111 
2. l iO 
3. 74 
4.u4 

14. !IO 

n. 12 
0.18 
1.40 
1. 77 
4.87 
7. 28 

11x4 I 1.01 

0. 73 / I  0.91 
* 0.75 0.41 

1:: ii 11 10.55 
n. 81 

0.00 

0. 0( 

0.08 I 0. 1f 
::E i /  0.04 

0. If 

-* 
Lugust 

__ 

2. 76 

5.33 
5.83 
4.48 

5. 17 
G. 78 
6.47 

11. GG 
10. 60 
10.22 

1.09 

4. 32 
4.87 

2. 09 

8. 2n 

4. nc; 
1. 03 
4. 09 
7. GO 

13. 04 

25. 81 
20. G( 

- -. -. . . 

. - -. . -. - -. - - -. 
25.95 

0.7: 
0.01 
1.2' 

10.2( 

T. 
0.11 
0. M: 
0.4' 
0.01 
0. ni 
0.2: 
2.0: 
4. C 
7.4: 

0.01 

1. 11 
0. 11 
1.3 
1.4' 

n. 01 

1.22 

2.25 
2. 88 
4.22 

1.34 

1.28 
2.72 
2.84 

0.39 
2. 14 
2.54 
7.39 
4.97 
4.44 

1. $0 
4.94 
4.04 
6. 89 

10.44 

8.78 
5.49 
7.02 

10.13 
18. ti1 

Novem- 
ber 

4.81 

2.49 
4.84 
3.29 

0.30 
3.43 
5.86 

10.02 
0.95 
7.74 

1.50 
3. 12 
3.40 
2. 17 
8.2F 

4. 46 
5. 13 
5.07 
0.80 
0.79 

23.09 
28.08 

- - -. - - 

__.- _---  
35.41 

1.43 
0.27 
4.01 

12.70 

T. 
0. 0G 
0.06 
0. 10 
0.01 
0.27 
1. til. 
3.21 
8.45 

1l .N 

0.1: 
1. o( 
1.54 
2. '4( 
6. 9: 
ti. 2: 

/ I  
120.31 

69. 37 
80.42 

109.00 

46.78 
77.37 
90.38 

120.80 
134.58 
147.54 

11.36 
20.91 
32. 15 
54.10 
71.83 

35.64 
39.53 
5n. 78 
no. 43 

122.86 
217.3'2 
279.11 
280.05 
281.06 
314.78 
330.73 

18. 63 
38.42 
43.08 

151.45 

0.02 
0.85 
1. 17 
1.90 
3. oa 

io. nu 
20.00 
39.30 

103. 38 
141. H4 

2. 13 
11.35 
21.18 
20.1D 
49.02 
74.01 

___ 

I tind ending in November and tho wct season during the 
rernainder of the year. Contrttsting tho months of 
October nnd Novcrlil)er, the middle of the dry season, 
with March, April, Mt~y,  and June, the wet'tcst months, 
we find rcspcctive average values as follo\vs: Mean 
temperature, from daily extremes, 82.Go and 79.9'; high- 
est recorded temperature, 97' and 92'; inenn daily relative 
huniidity, 74 and s2 pcr cent; moan rclativc humidity at  
3 p. in., 67 and 77 per cent; mea11 monthly precipitation, 
1.28 arid 18.02 inches; mean monthly number of rainy 
days, 5 m d  24. 

The prcviilencc of east winds from May to December, 
overltipping the dry season, and the f n h l t  dcvclopinent, 
in k~obruury, of the secoiidniy mhi i~nup  of. amount and 
frequency of prccipitatiorl are of sufficient interest to bo 
noted hero. 

Rocords for Csvcniie for tho periods 1890-91 arid 1893- 
1914 were published currently in Aiinales du Bureau 
Central M6t6orologique de France. 
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March 

84.B 
74.7 
79.0 

75.8 
92 
60 

81 
77 

0.7 

15.83 
10.20 

23 

ne. 

0.1 

SUPPLEMENT NO. 31 

TABLE 6.--Cayenne, French Guiana 

April 

-I- 

1 85.1 
75.0 I 80.0 ' 79.3 1 02 

i 85 

I 
1 80 
I 70 
~ 

6.2 

1 1S.8G 
23.47 

22 

ne. 

0. 2 

Stations June 

88.2 
73.4 
79.8 

78. 0 
93 
09 

82 
75 

5.9 

15.51 
5.83 

24 

8. 

0.4 

Temperature 

Mean maximum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean minimum _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean -----.-----.....-------. 
Mean, minimum, 3 p.m., E 

p. m.-.--.---.--------.---- 
Highest _ _  - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Lowest. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - -  
Relatioe humidity 

M e a n , 9 n . m . , 3 p . m . , D p . m  
Mean, 3 p. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Cloudiness 

Mean, 3 observations _ _ _ _ _ _ _  ~ 

Precipilolion 
Mean 1 _ _ _ _ _ _ _  - _ _ _ _ _ _  _ _  _ _ _ _ _  ~ 

Maximum in 24 hours '------ 
Meqn number of days with 

rain-.---.---.-..-..------- 
Wind 

Prevailing direction _ _ _ _ _ _ _ _ _  ~ 

Mean number of days with 
thunderstorm 8 _ _ _ _ _ _ _ _ _ _ _ _  

Mean number of days with 
fog. - - - - --- - - - - - _________-  - 

July 

~ _ _ _  

87.0 
72.9 
80.2 

78. 8 
93 
08 

80 
72 

5.1 

G.93 
6.02 

19 

e. 

0.8 

Length 
of record, 
in years 

0 . 3 1  

23 
23 
23 

8 
23 
23 

8 
8 

8 

51 
22 

24 

25 

21 

19 O.O 

- 
January 

84.0 
74.3 
79.2 

78. G 
91 
67 

82 
78 

0.5 

14.37 
lG. 44 

23 

ne. 

0. 1 

0.1 0. 1 1 

,Febru- 
arY 

84.4 
74.8 
79.0 

78. s 
93 
68 

80 
76 

0.2 

12.28 
14.7G 

19 

ne. 

0.2  

0.0 0.1 

20 

0 

May 

85.3 
74. 6 
79.9 

78.8 
92 
G8 

84 
79 

0.9 

21.89 
8.78 

27 

e. 

0.4 

0 .3  

Mean miniruurn temperature 
4 

70.ikO. 0172. &. d72.472.&. d71. d7i .  4I71.11'~0.&. d17J*3 
71.8 71.2 72.1 72.7 72.9 72.6 72.3 73.0 73.4 72.9 72.7 72.0' I' 

Mean temperature (maximum + minimumt2)  

2G 

August 

Menn temperature, 8 a. m., 2 p. m., 6 p. m.1 
1 

78.0~78.8179.31~79.9~79.7~79.3~~79.9J81.3~82.4~~82.0181.3179~ zlf@ 
Highest temperature 

89. G 
73. G 
81. G 

79.9 
96 
03 

7G 
87 

4 .3  

2.70 
2. GO 

10 

e. 

0.3 

0.0 

Septern- 
ber 
- 

!lo. 9 
74.3 
82. B 

80. G 
97 
70 

73 
CG 

3.9 

1. 22 
1. (id 

5 

0 .  

0.1 

0.0 

October 

90.7 

82. 1 

80.0 
97 
68 

74.2 

74 
68 

4.0 

1.34 
3.74 

5 

e. 

0 .3  

0 .1  

Novem- 
ber 

88.5 
74.7 
81.0 

79.9 
95 
08 

78 
71 

4.8 

4. G1 
8. 43 

13 

e. 

0.4 

0.0 

- 
Decem- 

ber 

80.0 
74.5 
80. 2 

70.2 
93 
G8 

81 
76 

5.6 

10.71 
0.00 

19 

8. 

0.1 

0.2 

/ 

A n n d  
/ 

80.9 
74.3 
80.0 

79.3 s 
I9  
73 

6.5 

23.41 

9 9  

1 2 0 . 3 ~  

0. 

3.4 

1.2 
1 

1 Monthly values for 28 years, a practically unbroken series for the period 1844-1870, arc given by Raulin in Actes de l'Acad6mie Nationdo des Sciences, Belles-Lettres, et Arts 
de  Bordeaux, s&ie 3, vol. 36, p. 504. Values for 18Wl9lZ appear in Annales du Bureau Central MftOorologique de France. T h e  means given here aro those publisiied in the wast 
Indies Pilot (British Admiralty), Vol. 11, 1920. 

2 Gage overflowed in  April, 1900; the nctual amount exceeded that  recorded. a Days with distant thunder not included. 

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 a mean annual temperature of 80" to 82". Monthly 

Between Paramaribo, on the Coast, and Placer Le en 
and highest in September and October (81.5' to 84")- 

difference in day temperatures; at the former station the 
mean 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 72O. At 
Paramaribo temperatures as high as 95" are rare; at 
Placer L. en F. de Jour. however. such teimeratures 

average from 10 to 13 inches, and the chief minimum in 
September-October, when the normals are generallS' 
beloTv 3 inches. ~h~ secondary maximum occurs io 
~~~~~b~~ or J~~~~~~ and secondary minimum in 
February. 

lands& Meteorologisch Instituut, 1897-1902; those for 

mental records furnished by Director Stahel, of the 

The data for placer L, en F, de Jong means are lowest in January and February (78' to 80") from the Meteorologisch Jaarboek, Koninklijk Nedel? 

the remaining from MeteoroJogisc~~e Waarne' 
mingell in ~ u r b a m e  ell curapao, 1908-1918, and supple- de Jong, 75 miles bland, there is a very considerable 

experilnent station, paramaribo. 
TABLE 7.--ll'e7nperature data for Dutch Guiana ("P.) 

atations 

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 a t  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  I31 Peru, 
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 is 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 rainlall 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 monthlv normals for most of the 

Paramaribo. _ _ _ _ _ _  
Placer L. en F. do 

Jong. - - 

Paramaribo- - -. - _ _  -. 
Placer L. en F. de 

Jong. _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Pnramaribo. _ _  - - _ _  
Placer L. on F. de 

Jong- - - - - - - - - _ _  - _ _  

Paramaribo- --. ~ - - - - 
Placer L. en F. de 

Jong- - - - - _ _  _ _ _  - 

Paramnribo. _ _ _  ~ - - - - 
Plpcer L. en F. de 

JOnB- - - _ _ _ _ _  - ~ stations. We note a very deiided contrast between the 
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Paramaribo _ _ _ _ _ _ _ _ _ _  

Paramaribo..-.---..- 

Paramaribo _ _ _ _  ~ _ _ _ _ _  
Jong _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Placer L. on F. de 

Paraniaribo _ _ _ _ _ _ _ _ _ _  

TABLE 8.-Relative humidity,  cloudiness, and wind data f o r  Dutch 
Guiana 

i Moan relative humidity, 8 a. m., 2 p. m., 0 p. m.l 

23 841 841 8411 841 841 8411 851 821 7911 801 831 8711 83 

Mean relative humidity, 2 p. In. 

19 801 781 7011 791 811 8011 771 721 0011 G9l 731 7911 7G 

Moan cloudiness 

20 

0 

Prevailing wind dircction 

6 110.1 ne.1 ne.11 no.\ nC.1 ne./\ nC.1 0.1 ne.!l ne.1 nc.1 ne.\[ no. 

1 hlean wlnd force (Beaufort scale 0-12) 

Paramaribo- 

Poramnribo. 
Placor~,  on 

F.deJongl. 
\ 

Paramaribo. _ _ _ _ _ _ _ _ _  20 3 . 2  3 .3  3 .3  3 .2  3 .0  2.8 2.9 3.1 3.1 3 . 2 ' 3 . 2  3.0 3.1 I I1 I I /I I I I1 I I I/ I I I1 

Mean number of days with prccipitntion 

20 211 181 2111 211 201 2711 21 101 1111 111 151 2211 237 

htcan number of days with tliundorstorm 

13 

6 

See note under temporaturo table. 

TABLE 9.-Precipitaiion data for  Dutch Griiana 

Mean precipitation (in inches) I !I 

The contrasting effects of marine and continental 
exposures are finely illustrated in the maximum tem- 
peratures a t  Georgetown on the one hand and a t  Eupu- 
kari and Dadanawa on the other. On the coast the 
mean daily maxima in the coolest and warmest months 
are 83.5' and 87O, respectively, and the highest readings 
rarely exceed 90°, while a t  the two interior stations the 
corresponding means are 90° and O4O to 97', and 
temperatures of 100' or more are likely to occur in any 
month of the year. 

SCALE. O F  MILES 
100 200 300 

Minimum temperatures show inarked uniformity 
throughout the year and over the entire country; the 
aiiiiual means are 7 5 O  at coast stations and 72' in the 
interior, exclusive of the unexplored highlands, and the 
extreme records rarely fall niore than 5' below these 
values. 

The amount of rainfall received yearly is over 100 inches 
in the coastal region bordering Venezuela and m a large 
central area, and generally SO to 90 inches elsewllere, 
except in the southcrn third of tho territo:y where the 
annual normals are much smaller! 50 to  60 Inches. The 
cxtreme annual averages are 77 inches at  New Amster- 
dam and 147 inches at  Potaro Road.. The contrast in 
yearly means a t  the neighboring statlolis, Georgetown 
arid Look Out, 90 and 134 inches, respectively, is a feature 
of interest. 

The inarch of precipitat.ion presents the double wave, 
hut in form soniewhat different from that found in Dutch 
G u i & , .  The chief maximum O C C U ~ S  in tthe period froill 
Mtt to  July and the secondary, generally nearly equally 
weJproiiouucecd except in the south, comes in Decem- 
ber. As in Dutch Guiana, the chef rninirnuin occurs 
ill Septeniber-October alo~ig tho onstern half of tho coast 
and in most of thc region toward the southwest; in con- 
trast to this it appears in Pebruary-March at  a nuiiiber 
of stations located illairily in the coastal region ndjoinhlg 
Venozuela. 
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Me:m duration of sunshine (hours per day) 

SUPPLEMENT NO. 31 

OCorXCLOwn .__.._.... , 31 
~,inmriini ..._._.._.__ 1 s 

TABLE lO.--l'emperccfiue data fo r  British Guiana ( O F . )  

6.2 6.7 0 7 j ' G G l 5 . 0 ' 5 . 7 ~ ~ 7 . 0  7.7 8 .317.8 7.ljO.O 6.8 
5 .3 ,  5.01 6: ill 5:71 4.91 4 . ~ : ~  6.51 5.4  6.  (ill 6.31 6.0; 4.811 5.0 

Mean maximum temperature I /I 

( ~ e o r g e t o w ~ ~  ....____. - 

Gcorgetown 1. ____.___ 

Georgetown ..__._____ 41 
New Amsterdam---.- 11 
hlaziiruni __..._._._._ 1 
Eu puknri. . . - - _ _  - - - - - 
'Dadanawn. .__ _ _ _  - - - - 

Mean niinimum ternperatwe 

I 
Mean wind velocity (miles per hour) 

Mean number of days with fog 

I 
10 ~ 8.2: 8. 51 8.9:; 8.Ol 7.31 6.211 5.51 5.61 6.511 6.01 0.51 7.211 7.1 

23 ' 0. I1 0. I1 0.411 0.01 0.01 0.011 0.01 0.01 0.011 0.21 0.11 0.011 0.9 
I 

Mean number of days with thunderstorm 

M o m  temperature I / I  

22 
46 
17 
18 
22 
17 
14 
23 
24 
26 
15 
11 
20 
4 

Georgetown ._____._._ 
New .4msterdam..-.. 
Maznruni .._._.___.__ 
Eupukari  ____..______ 
Dadanawn ___..._____ 

80. 2 80. 2'7Li. 6 879, 8 80. (I Y l .  2 

78. 2 78. 4178. 2, 78. li78.8 80.0 
S2.6 80.8 81. 7 si.  4'82 .4  83. 5 

80. 6 so. 4180. 6 80.8 8 1 . 4  x j .  (i 

82. 7181. G!80. k!,81. 0.8?.4,83. 7 

6.60 
8.50 

30.30 
7.41 
8.95 
8.79 
7.56 
7.89 
6.87 
7.77 
6 6.5 
8. 80 

13. 43 
1.51 

TABLE 11.-Relative h m i d i t U ,  svnsliine, and wind data for British 
Girznna 

I 
73 1 

1 1 1  Mean relative humidity 7 n. m., 1 p. in., 6 p. m. 

0.80 

Oeoraclowii ._..._..._ 12'1 79' 73' 7ti 77 81 8" 81 80' 78 78 79 82 79 
hliizrrrurii ._..__._._.. 10 S5' 83' 831 811 861 87;/ 87: 861 84 1 84 861 88!/ 85 
13iii)iiknri 1 .__._....._ 3~1 811 811 79 79 84 801 R4 84, 77 74; 7Y 811 81 

10.95 
11.25 
17. !Xi 
12. IiO 
12.40 
10. 72 
10. 03 
13.94 
10. 06 
13. 88 
12.45 
14. (iIJ 
18.4fi 
8.37 
7.84 

I I .8X I 9.47 
11.87 1 10.00 
IO. 23 ~ 15. X2 
11. 50  , 9. '38 
I f i .  x i  j 13.84 
It;. XO 14. 84 
13. I(; j 11. 7!) 
15. li0 ~ 13.01 

' 10. !I4 1 10. Oli 
12. 74 1 11. 25 
12. 54 13. 5% 
15. X!l 12. 88 
20.05 Iti. 7 3  
12.09 9. 2(i 
13. (I1 10.44 

TABLE 12.-Precipitation data for British Guiana 

12.23 
9.38 

11.31 
8.411 

10.24 
14. 10 
1.00 
2.05 

110.44 
89.52 

103.51 
97.39 

110.47 
147.54 

~ 40.78 
58.51 

4. no 
5.95 
li. fill 
4.72 
5.87 
5. 37 
3.44 
4.79 
4.?2 
6. 21 
4.76 
ti. 03 

10.40 
I. 10 
2.00 

6.45 

0.04 

12.41 
1.62 I 
2.20 

H.26 1 8. 23 
10.51 
13.67 
4.43 
6.5G 

0.00 11 8.32 

Mcnn precipitation (in inches) 

M n x i m i ~ n t  i)reciiritntion in 
6.07 I 4. 15 JI 4.25  

6.78 
0. 47 

10.60 
7. 08 

11. f l f i  
12. x3 

I). RO 
11.00 
8.24 
8. 21 
8. x4 
8.51 

10.22 
5. 17 
8. 14 

I houru 

3. 13 1 
Mean iiiiinbor of days with precipitnlion 

2. 14 
2. 54 
4.97 
4.04 
7. :i9 
9.50 
7. 24 
0. 50 
5. 92 
5.36 
5. 34 
4 . 4 5  
4.44 

. 39  
1. e5 

4.45 

3.43 
5. 88 
9. 95 
7. 04 

10.02 
10.22 
8. 74 
9, 28 
7. 12 
7.46 
5. 06 
5. 00 
7.74 

, 30  
1. o(i 

6.22 

77.37 

0.80 11 8.33 

VICNEXUELA 

The much-diversified surface of TTenezuela r n n y  tie 
divided into the following regions: (1) The constnl pltiin, 
surrounding Lake Mnrncaibo and the narrow coitqt 
region along the Caribbean Sea; (2) the inountninous 
regions of the Sierra Nevada dc hllcridn, extending. froin 
the region of Stln Cristobnl northenst to thc, vicinity of 
Barquisimeto, and of the parallel ranges of the Maritime 

Andes, broken cnst of Caracas, extending dong the 
const to the Gulf of I'nrin, west of Trinidad; and (3) 
the  Orit~oco Basin, comprising four-fifths of the territory 
of t>lie Republic mid coiitairiing the llanos, grassy plains, 
in thc 1101th and densely forested hilly or rnountninous 
areas in the south. 

In t h  northern linlf of tho  country the network of 
riLiiif:tll stations is sufEaicritly close to give Rdoquete 
information on precipitation, arid the stations recording 
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meteorological data other than precipitation are also well 
distributed, prcscnting conditions for levels from 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 iniiiicdin tcly adj acerit areas of 
Colombia or Brazil. 

The data for Marncnibo (20 feet), Ciudnd I3olio:ir (125 
feet), Calabozo (328 feet), Caracas (3,420 feet), Mericla 
(5,384 feet) lime been coinpilcd from records furnished 
by the Director of the h/leteorologicnl Service, Sr. Luis 
Ugucto, Cajigal Observatory, Cnracas; those for El Peru 
(720 feet) are tnkeri from nn article by C. E.  1'. Broolrs 
in the Quarterly Journal of the R o p l  Meteoro1ogic:)l 
Society, October, 1923. Precipit:ition data  for the sub- 
stations appear in current, numbers of C1iin:ttologicnl 
Data, West Indies and Caribbean Service, United States 
Weather Bureau, San Juan, P. It. 

At elevations of 350 feet or lower the niem nnnutil 
tempernturo is 81.5' to 83.5", fit the modcrnte rlevtitiori 
O f  700 feet (E1 Peru) it is 77.5O, while t i t  the high st:rtions 
of Caracas itnd Meridrt there is a fall to GS.5' tirid G7", 
respectively. The terripernture rnrirch is n in0 tlification 
of the Nortohcrii Hcniispherc tJype. In general t,lio cliici 
miniiriuni occurs in January; the rnasini:t, which arc 
about equal, in April-hhy nnd August,-Octobcr, sepn- 
rated by the sccondsry miuiinuin which appears $1 t all 
stations except Marncaibo. RiIaximuiii tempcrtttincs 
above 90' have been recorded in all months of the year 
a t  till of the lower stations and in d l  iiioiiths (xi 
Decernber and January at  Xl l'ei~i, but rcadings of 
or above have been noted only a t  hfttracnibo. The liigh- 
est temperatures recorded tit the elevated stntkjns of 
Carticas and Merida are 91' tind 8 6 O ,  respcctivcly. The 
lowest temperfitures in the regions riear sen lcvd arc 
slightly below 70°,  while those for the niountaiu stations 
fall to about 50' or  45'. 

The niean nnnunl relntivc humidity derived from ob- 
servations a t  6 n. in., noon, and 9 p. In. is &bout 73 pcr 
cent in the interior vii l l tp arid 79 pcr cent a t  the higlicst 
elovittions and or1 the Gulf of Mmiciiibo. Tlic lowest 
~neaiis are generally found in March, wlien the iiienii 
temperature has risen to  tlic ~inriu:il value t i i i d  prccipita- 
tion is still little rL1)ovc the miniiiiiiiii, and tlw higl~est~ in 
the period from July to  Norenibcr. The cstrcme incniis 
nre 57 per cent in March a t  Ciilabozo :tlid SG per c.eiit in 
October at  Mnracaibo. 

There is abniidniit sunshinc in all s ions of tlio IXr- 
Public; the moan daily duration is about 7 hours n n d  the 
mean nnriiinl totrrl nearly 2,G00 hours. 'The drcre:isc in 
sunshino from tho J1Liiiinry-Ii'cl)l.u:lry i i i r ~ s i t i i i i i r i  t o  t 110 
hlay-Jime miiiimurri is consjderiihle, especially n t Culn- 
bozo, where the ineatis for l?cbr~ary :111d June :>re 9.6 
UIld 4.6 lioiirs, respectively. 

The ~ n e a n  annual precipitation is very light, less than 
15 inches, at points on tlie iiiiddle and wcstcrii Ctiribbenii 
coasts, arid not much heavier,. 20 to 25 inclies, tit points 
m the northwest ill tlic vicinity of 1 & ~  Marnc:nilm. 
Over tlie rcmairidcr of thc iiortheni Iinll' ol' thc country 
tlie alinual Ineaiis .qe  gcricrally froiii ~5 t o  55 inc*Iics. 
In the eastern divisioii tlic incrcnsc in rtii~il'nll toward 
the south is rnodernte, but toward the southemt it is 
Probably very considerable, judging froiii the iti('an4 of 
120 iri&s t l t  Morowlinuna ~lnd  DO iiicliw tit Ardc :k t ,  
two statioris i n  nortliern British Guii~iia. ~ i r  tlic riiidtiIe 
a!ld western divisions there are a1)rupt iucrcnscs in prc- 
Clpitatiori due to iiicrcuscd e1cvtLtioii w1iic.h stand olit 
c l ~ a r ~ y  ill col1lpariiig the 111ca11 for 11th Girnirii (1 1 iiiclics) 
Wth those for Caracas (32  indicr) and Vnlciwia (51 

inches) and the menti for Maracnibo (21 inches) with 
that of Rlerida (72 inches). ln general the ninrcli of 
prccipi Littion is :is lollows : hliiiiniuin from January t o  
April, then 11iore or less rapid iticrea-e to  the innximuin 
from June to ilugust, which is followed by a rather grad- 
uril decrease. S t  tlie period o€ iiiirliinum rairifall mean 
monthly ailiounts fall below 1 inch at nearly all stations 
and to zero tLt scrernl stations in central nnd western 
divisioas. The period of inrtxiiiium precipitation falls 
in June, J u ~ J ~ ,  and August for the easterii and niiddle 
divisions and in October for the nortllwestern region, 
while a t  sonic stations in the western intcrior there are 
two InaxiIriti, one iii April or May and another in October. 
The  con1 rast between the dry and the wct sc'tisoiis is 
fiiirly well innrlicd in all regions and very decided at some 
wcstcrii interior stations, where the tliflereiice in extreme 
rnontlily iiictttis i s  9 iiiches or more, with the exceptional 
range froiii zero iii Janunry aiid February to  12 iiiches in 
Angust a t  Sari Fcri\aildo de Apure. No data are avail- 
able as to  the number of rainy days. 

The  prevailing wind direction is north to east, except 
ttt the elevated statioii of i"lleridn, in tlie wcqtern high- 
Ittnd, wherc it is sout~liwest. 

In  tllc tcnipcrature tables which follow the stations 
are arranged according to elevation above sca level; 
in 1>re(*i1)itntjon table nccordiug to latitude from 
liortll to  SOLI^]^, in three arbitrary divisions-eastern, 
middle, and western. 

~ a u r , i a  13.--Toupcratzirc d n l a  f o r  T ' ~ . M ~ ~ I L P ~ ~  (" F.) 1 
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3.M 
1. 101 
1.00 
1.20 

1.04 

3.61 
3. 25 
1.05 
1.70 
1.58 
3.66 
2.03 

TABLE 14.-Relative humidity,  sunshine, and wind data for Venezuela 

0.51 2. I 
0. 15 1. : 
0.33 3. f 
2.34 4.1 

1.87 5.' 

0.03 0.1 
0. 61 2. : 
1. 57 2.! 
0.82 2.: 
4.60 3.1 
6. 90 10. ! 
3.45 6.. 

TABLE 15.--Mean monthly and annual precipitation for Venezuela 
(in. inches) 1 

Trujillo _ _ _ _ _ _ _ _ _  
Merida _ _ _ _ _ _ _ _ _ _  
San Cristobal.-- 

1 11 Mean relative humidity (6 a. m. ,  noon, 0 p. m.), per cent. 

5 0.8 
11 2.7 
4 0.7 

Mean daily duration of sunshine (in hours) 

8 .5  8.418.0 6.1 5.7 6.61 7.0 7.0 6.9 5.0 6.6 7.8 7.2 
8.3 9.6 0.0 7.3 5 . 4  4.6 5.1 6.0 6.6 7.4 8.0 7.8 7.1 
7 . 8  7.6 7.11 7.8 7.5 6 . j  6.4 5 .5  4 . j  6 . 4  6.4 5 . d l  7.3 6 . d  6.d  7.4 6.Jl  7.2 5.11 6.8 6 . j  6.9 6 .7  7.51 7.0 6.2 

Prevailing wind direction 

n.1 n.1 n.ll n.l____ I _ _ _ _  II _ _ _ _  I _ _ _ _  I _ _ _ _  I l ____ l____ I _ _ _ _  II n. 

_ _  

Mean wind velocity (miles per hour) 

1 Mean of observations at 6 a. m noon 6 p. m.  and 12 p. ni. 
2 North to east winds at 6 5. m., ;nd 9 6. m., anh south-southeast winds at noon from 

M a y  to December. inclusive. 
3 West winds at 6 p m. from October to May inclusive. 
4 Wind velocity shoks a steady decrease in lati  years the annual mean for the period 

No information relatiid to the elevation of the anemom- 1914-1923 is 5.2 miles per hour. 
eter 1s available. 

COLOMBIA 

I n  this country, where the land rises from a tropical sea 
to the snow line a t  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, allvarieties of climate are to be encountered. 
The following paragraph abstracted from Colombia: A 
Commercial and Industrial Handbook, issued by the 
United States Dcpnrtment of Foreign and Dornestic Coni- 
merce (1921), fitly describes the four teinperature zones 
of tho western region; the iincsplored eastern region, 
drained by the Orinoco and the Ani&zon, is said to be 
extremely tropical : 

- 

G 
f 
2 

- 

1. 7 
). 6 
1. 2 
2. 9 

1. 2 
I. 3 
1. 1 
I. 1 

1.9 
1. 2 
1. 0 
1.0 

1. 0 

I. 3 
1.0 
1.3 
I. 0 
2.0 
I. 6 
1. 3 
- 

5.83 6. 10 4.0514. 161 6.01 3.00'4.80 41.17 
L. 47 5.97 4 86 4.00 3 16 2.13/1 13 2R 17 
j. j. 88 641 8 . 0 1  7.01 8. 5: 00i6. 61/4.24 071 6 . 1 ~ 3 . 6 9 [ 0 . 0 ~ ~ 4 7 . 1 5  4: 54 2.48 1: 21 37: 47 

7.05 9.21 12 13 8 65 7 67 1 65 0.36 65.00 I1 I . 1 .  11 . I .  I I1 

1 Means are for the following periods: Ciudad Bolivar, 1017-1925; El Peru, 1010-1921; 
Caraces, 1891-1925; Calabozo, 1919-1025; Maracaibo, 1915-1925; 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, tcxnpcratures 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. 

Prom 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 extrcme rccords are about 100' for the maximum 
and 65' for the minimum, while u t  the elevation of nearly 
9,000 feet) (Bogota) the corresponding values are 5 5 O ,  75", 
arid 40'. With respect to temperature, there is no change 
of season; the diflercnce in the extrcnic monthly means is 
very small, 2' or less. 
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Along the extreme eastern part of the Caribbean coast 
the average amount of rainfall receivFd yearly is reported 
to be less than 20 inches; on the nuddle coast (Barran- 
quilla and Cartagena) it is 30 to 35 inches, while toward 
the west there is a marked increase to 160 inches (csti- 
mated) in the region adjacent t o  1;anaInn. Tropical for- 
ests indicate heavy precipitatlon in. the western ,coastal 
region; Buenaventura, the only station in this reglon, has 
an average yearly fall of 280 inches. We find in the in- 
terior n extrernely wide range in annual rainfall, which 
is well i8ustrated by the yalues for the stations with the 
longer series of observations: 40 inches at  Bogota, 59 
inches at  Medellin, 217 inches !t Zasngoza, and 280 
inches at  Andagoya. Shorter scrles give exceptionally 
high annual means for Buena Vista (331 inches), San Jose 
(315 inches), and Anori (281 inches). 

The double wave appears in the march of precipitation 
even at stations with very short records. From Medellin 
northward the chief mnxlmum in October is but little 
more prononnced than the secondary in May or June, 
but the chief nliniinuni in December or January is in 



12 SUPPLEMENT NO. 31 

Bogota _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Bogota _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  

Bogota _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

Medellin _ _ _ _ _ _ _  _ _ _ _ _ _  
Bogota -__ - - - - - - -_ -_ -_  

Bogota' ... _ _ _ _ _ _ _ _ _ _ _  
___- 

rather marked contrast to that in July; south of Medellin 
there is much less uniformity in the march, but the gen- 
eral character of the same remains unchanged. At Car- 
tagena the extreme monthly means in inches are 0 and 9, 
a t  Medellin 2 and 4, at Bogota 2 and 5 ,  at  Segovia 4 and 
16,.at Andagoya 19 and 26,  and at  Buenaventura 11 and 
35 Inches: 

TABLE 17.-Temperature data j o r  Colombia (" F.) 

Prevailing wind direction 

2 521 46) 5511 601 671 ,5011 681 63) 5411 691 GO; 6011 66 

2 w.1 w.1 w.11 w.1 s.1 s.11 s.( s.I s.1, w.1 w.( w.11 W* 

Mean wind vo1ocit.y (miles per hour) 

2 3.01 3.61 3.711 3.21 3.71 4.011 4.81 4.91 4.3 I 3.11 2.81 3.011 3.8 

Mean number of days with thunderstorm 

4 0.8 1.814.7; 3 2  2 5  2 5  1 5  4 7  3 3  8 7  2 8  0 0 3 1 . 6  
4 0.21 1.5i 4.811 4161 3:8I 0:21/ 0:2/ 0:51 11511 8:21 6:d 5:21136.4 

Mean number of days with fog 

2 1 G  

Andagoya 1 ____I _ _ _ _ _  
Bogota, 2 p. m.z*----- 

Andagoya 1 _ _ _ _ _ _ _ _ _ _  
Bogota, 0 a. m.2 ....-- 

Mean maximum tempernture 

8 89 0 89 3 89 GI 89 8 89 289 2 l89.3189.2 89.51 89 F 88 2 88 0 89 2 2/ FG: 2/66; G:G5: 31164: 01G4: 2!G3: 3;jGl. 5102.6~63.0i63: 1103: 0162: 6,163: 8 

8 74.5'74 5'74 5"76 0 74 5 74.1 73 G 7 1  1373.5 73.8173.7 74.0 74.1 
2 48.9148: 9\61: 11]51: Gl51: 6:51.4/)50: 5!60:2/50.0l\50. 4150.0/50.4~~50. 4 

I Mean minimum temperature 

Mean tcnipernturo 

TABLE 18.--Medellin and Bogota, Colombia 1 

Andagoye1 _ _ _ _ _ _ _ _ _ _  
Medellin 4 _ _ _ _ _ _ _ _ _ _ _ _  
Bogota, 2p. m.2- _ _ _ _ _  

Mean relative humidity 1 I I1 

Highest temperature I 
8 9F 
5 _ _ _ _  
2 72 

I Lowest temperature 

0.00 0.041 0.00 1.38 5.32 1.40 2.91 0.05 
0.00 0.011 0.07 :PI 3.39 5.06 2.80 406 6 . 2 0 ~  _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ I  _ _ _ _ _ _ _ _ _ _  _.__.._.__ _______.. ~ _ _ _ _ _ _ _ _ _ _  ____._ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ ,  
4.00 4.07 5. lti 8.01 14.61 14.17 11.61 11.41 13.40 j 
2 . N  6 3 5  ~ ti. 17 10.32 18. 12 12.70 14.32 15.91 18.40 ' 
2.74 3.71 4.10 " 10.37 14.74 10.83 11.82 18.04 16.83 
3.49 0.17 12.43 14.61 8.57 6.17 l4.7(i 9.281 
2. li8 G. 00 9. 69 16. 70 12.85) 8. 03 13. C4 14.74 

I ____.----- ___-_..... --........ ______._.- ____.___.. ._________ _._...___. 1 

__.- .-________ j _____-.-.. _.___.____ ~ ---.---.-_.__._. _.. __._._______._...._.__________ I 

3 .  09 8. 52 I 9~ 3ti 8. 15 7. 24 7. 40 8. 99 j 
3. 36 0. 53 7. 89 5.  44 4. 13 4. 08 8. l l i  
4.00 7.91 9.48 9.27 0 . U  7.6D 8.4X 

17. YR 31. (i0 30. 77 27.20 38. 23 25. !IX 30. 86 
18.86 26.01 24.28 25.13 23.01 25.80 25.88 

. 1. 80 1. 93 2.34 3. 07 5. 24 4. 23 
11.34 25. GO 28.40 22.35 26. 00 27.93 

3.19 3.101----4.1G1 G.09) 5.37 1.60 1.10 2.08 

.--,____- - - - - _ - _ _ _ _ ' _ - - _ _ ~ - - _ -  - - - - _ - _ _ _ -  *..----.--- _ _ _ _ _ _ _ _ _ _  _ _ ^ _ _ _ _ _ _ _  __________ 

.-_._____ ________.. _._.__ .-.-____._---------- _______....._.______.-----.-.. 

1 Monthly Weather Review 1920, p. 376. 
1 Anales del Obsorvatorio N h o n a l  do San BartolomO, Bogota. 
8 l iandbuch der Klimatoloc!ie (LIann). third edition, 11 nand.  D. 382. 

-I 

9.96 4.21 0.00 3LQ6 
8.78 4.46 0.90 76.64 

281 00 

37.72 

0. 68 6.82 1. 61 75.16 

2G. 78 35. 41 30. 87 330. 73 
21.07 29.09 20.50 279.11 

5.81 4 7 8  3.20 44.69 

34.60 28.08 21. G4 2m,65 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  ~ i 7 . 3 ~  
16.82 13.53 I 7.78 I' 124.0' 

21.90 12.63 3.04 142:78 

14.72 7.75 3.41: 
16.81 7.18 1.00 106.67 
18. 01 9. 79 3. 24 122.8e 

10.13 6.XG 3.02 E" 
5. 411 .6. 13 3. 10 39. 63 

___......- _ _ _ _ _ - -  - - -  ---------- 
________________---------.- _ _ _  

7.02 5. 07 2. 63 

314. 
47. 

- - - - _ _ _ _ _ _ - _ _ _ _ _ - - - - - - - - ~ ~ ~ - ~ ~  
___-__________._-... - - _ _ _ _ _ _ _ _  

/ 

. _  
4 Meterologische Zei t schr i l~  Id%, p. 419. 

TABLE 19.-Precipitation data jor  Colombia 

Stations 
Length 

of record, 
in years 

4 
12 
8 

20 
8 
3 
2 
3 
3 
4 
3 

15 
4 
3 

12 
31 
7 
4 
h 

11 

12 

12 
5 

12 
6 

1 __ -____. _ _ _ ~ ~ _ -  
7.34 1 5 . W  1 8 11 / /  G 22 1 5 41 ~ G 80 ,I 3 30 1 5.14 1 6.04 /I 6.24 1 4.07 1 4.~35(( 

-- - I 

Mean numbcr of days with precipitation 

1 Data  givcn by  Rmno Frauzo in Die Nietlerscl~ln~svcrhIilt.~~iss~~ Yon Siidirrnorika. I'ctcriunnn's Mittcilungeu, IErgtlnzungshcft Nr.  195. 
2 Anniiles du llureau Central Mdt6orologique tie 1~"raiice. lXW-l'W3. 
3 La Saluda. 
4 CXrnatologiml I)ata. West Iiidics and Caribbonn Gervicc. U. S. Wrnther Ih rcnu .  Sun Juan, I'orto Ilico, July, 19!!5. 
5 Data  forwarded by  0. L. Fas ig ,  U. S. Weather Ilurerru, San Juan, 1'. I t .  
6 Clirnutoloj$ciil Dntn for Anthgoyn, Oolonil)in. 1'. C:. l lay.  Montlily Wcnthcr lk?vil?w, I!J!2fi, 11. 377. 

8 Distribution of Uird Life i n  Colombia, Prank M. Chapman. Dullatin of tho Amcrioan Muscurri of Nrrtursl History, Val. X X X V I ,  1917, p. 79. 
9 I,w than 0.5 in February and March. 
* The station Antioquia lies 25 miles northwest of Medollin. 

__- _. 7 Noticin del nueva observal.orio, San Bartolorub de DagaI.a, Slmon Sacasola. Numcro 1, Notas gcofisims y metcorol6gicas publicadas par el Observntorio Nacional de.6an Bar' 
to?oInf dc Bogota. 
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ECUADOR 

The coastal region of Ecuador is much'cooler than 
that of Colombia; the three-year record for Guayaquil 
W e s  a mean annual temperature of 78' and an extreme 
fnaximum of 89'. Contrary to what might be cxpected 

this tropical region, temperatures tire lowest in the 
dry season from June to NoTTemI)cr, inclusive, the cstmnie 
monthly means being 75' in July in contrast to 80' in 
December and April. A small branch of the cold 
Peruvian current, described later in the discussion of 
temperatjui*es along the coast of Peru, washes the southern 
coasts of Ecuador and brings a considerable Ioweritig o€ 
temperature in t h o  wintcr of the Sou thern I'Ieniisphere. 

On the high plateau temperatures are very uniform 
throughout the year; the following values will represent 
very closely rtverage conditions at  Quito ('3,350 feet) in  
any month: Mean mnsirnum, 69'; mean mlriniuin, 45'; 

#mean, 57O; highest, 77'; and lowest, 37". 
Unfortunately, no records arc available for the wide 

interval between these levels; teinpercbture conditions 
there may be judgFd by rcference to the climatic zoiies 
noted for Colombia &rid the data given for Peruvian 
stations similarly located. 

TABLU 20.-Tenzpcrati~re dala Jor Ecuixdor (" P.) 

I II Mean innuinium temperature 

I II Monn minimum tomporntiire 

1 I/ Menn teniiierntwe (iiiruilnumSniinirnum~2) 

I I j  R/lonn tomperaturc 7 n. in., 2 p. In., o p. m. 

I II 13igliest tempernturo 

I II Lowost tompornturo 

'h ieJ '  an8 of observations a t  7 a. m., 3 p. m., and 0 I). in. 
Menus for 24 hours. 

North of Ecuador lies the rainy coast of Colombia 
and South of it stretches the arid coast of Peru; no dntil 
are at  hand to show tho transition from onc extreme to 
the pther, but it appcars that the region of abundnnt 
Pr@clpitation oxtends southward to the Equator and that 
the desert region has a rather sharply defined limit near 

the Peruvian border. The mean annual amount of 40 
inches at  Giiayaquil is probably n fair approximation to 
that rewived over the southern constnl region. The 
annual incans for Anibato (19 inches) and Quito (43 
inchos) indicate light to  inoderntc! rrtinfall on the plateaus 
and that for El Puyo (151 inches) shows the change to 
abundant 01' excessive precipitation east of the Andes 
1 4  o un t n ins. 

At Criiayaquil a wet season (Jnnuurp to April, inclusive) 
ant1 a dry season are well d c h e d ;  in January and Febru- 
ary t8he 11ic:~n monthly riiiiilall is 10 inches, ~ h i l e  prscti- 
cnlly no rain falls August 01' Septrmber. At Anibato 
and Quito, in the high plateau region, there is a con- 
sidernble decrease in rainfall from hfarch-Mag to Junc- 
Septeiilber, with estreine inonthly values of 7 inches in 
April and less thnn 1 inch in July at  Quito. The average 
anlonnt of rsin received monthly a t  El l'uyo, east of thc 
AlldCs, varies froin 15 inches in May and June to 10 
iiichcs in August and September. 

The ariniinl niarch of precipitation does no t  show the 
double wave found from the Guianas westward to 
Colonll>in, unlpss we make a nice distinction arid see a 
secondary nii~iiinuni in the viilues for February at 
Ambato and Quito. 

Conditions in northeastern Pern must be judged from 
ohservations at  Iquitos e~t~erldirsg qver the extremely 
short period of one year. At this poult the temperature 
riicans for the wannest season (NoTrentber-Ii'ebruarg) 
and the coolcst sfitison (June-July) are, respectively, 75' 
and 74'. It is probtible that the mem yearly precipi- 
tation is over 100 inches in most of the.sroa drained by 
the Amazon River. As in thc inountalns to the west, 
the midyear is the drier season. 
TABLE XI.-Relative hui)iidity, sunsliiiie, and wind data f o r  f cuador 

Stations 

Quito .__......______ 

Ounguquil- .- _.____. 
Ainbnto _.____.______ 
Quito. _ _ _  _ _ _  _ _ _ _ _ _ _ _  

Mean rolntive humidity 2 p. IU. 

501 531 6711 681 551 4511 381 W 3811 431 481 6211 48 

Mean cloiidiness. 

11 7.0 8.1 8.1 7.0 7.0 731  5.7 7 .0 '7 .0  7.017.0 8.0' 7.0 

61 31 7.61 G.4 0.0 7.51 7.0(1 7.5 7.91 7.4 7.017:51 6.7, 5.41 x.11 4.2 7.91 3.S 7.71 5.G 7.4 G.21 7.11 5.8 7.411 0 . 5  7.7 6.0 

,,<, ...". .._.._ --- .I . 
under teluportrturo table. 

P n4 otl l l  for 24 Iiours. 
a ,llbo lnountaiiis roduco the durntion of possible sunshino from 12 hours to nbout 11.5 

hours.-Mnrtinoz. 
4 Quito hns local w,iuds only. Tlio prevailing diroction is north-northoilst by day aud 

soutll-southwost during tho uight.--llnnn. 
d Lass thnn 0.5 from June to  August, inclusivo. 
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Length 

in years 

Mcnn precipitation (in inches) 1 

Mean number of days with precipitntion /I I 

* See references under tempcrntriro table. 
9 Observations at  Anlbnto or tho neighboring station! ,"La Liria" and "Quintn Normal." 
8 Tliis station lies a t  the enstorn foot of tile Andos. 

4 Loss tlian 0.5 in September and November. 

Martinez combines these records in his work previously cited. 
i h e  dntn we from Niedcrsclil~gsverhilltriisso von Sudilmerika, Druno Frnnze. Pctermanu's Mitteilungen, ErgUnzungheft 

Nr. 105. 

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), l'iura (180 feet), Lima (512 feet), 
La Joya (4,140 feet), Arequipa (5,040 feet), Cuzco 
(11,319 feet), Cailloma (12,992 feet), and El  Misti 
(19,200 feet). 

I n  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' a t  Guayaquil, Colombia; a t  low elevation 
some distance from the coast the mean is higher, prob- 
ably 75' or more, as a t  Piura; with increasing elevation 
the mean falls to 61' at 4,000 feet, 56' a t  5,000 feet, 
51' a t  11,000 feet, about 40' a t  14,000 feet, and to 15' 
a t  19,000 fcct. 

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 a t  least 1,300 feet (Ica) the dif- 
ference between the extreme monthly incans averages 
13' and the year may well be divided into temperature 
seasons; a t  higher levels this difference is generally 
much smaller, and especially so a t  Arequipa, where it is 
less than 3'. 

While temperatures of 95' or above are rather frequent 
a t  Piura, about 30 miles from the sea, the highest read- 
ings on the coast rarely exceed 90'. At La Joya the niax- 
inium closely approaches go', a t  Arequipa it is slightly 
above 80°, a t  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'. 
I n  the elevated regions in the south we have the follow- 
ing extremes: 32' at  La Joya and Jauja (11,300 feet), 
20' (about) a t  Cerro de I'asco (14,300 feet) and Puno 
(12,500 feet), and -10' (about) a t  Cailloma and Vin- 
cocaya (14,000 feet). At the last t,wo stations freezing 
temperatures have been recorded in d l  months of the 
year and subzero temperatures in the midwinter season. 

I n  tlie statement of general conditions a t  the begiu- 
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 abnorrrially low mean annual tern- 
perature a t  Trujillo, for example, is due in large part to 
the fact that irom May to December the nionthly mean 

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 O ,  but from May to October it averages 13.5'. 

The charts showing surface temperatures of the 
Atlantic, Indian, and Pacific Oceans (OfIicial No. 59, 
1903) issued by the London Meteorological Office give 
the following values for the vicinities of Trujillo and 
Pernanibuco, respectively: February, 74' and 80';  may^ 
69' and 80'; August, 65' and 78'; and November, 64 
aiid 50'. These sea temperatures closely approximate 
the corresponding air temperatures found in Table 1.  

Tbe 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 those 
of tlie south equatorial stream. The extent to  which It 
carries cold water northward in months representing tbe 
extreme seasons appears from the following sea tern- 
peratures along the meridian of 85' west in February 
and August, respectively: 40' S., 62' and 52'; 30' 
70" and 62'; 20' S., 70' and 65'; and 10" S., 78" and 67. * 

It is interesting to note that the seasonal change If 
water temperature is the same a t  the first and last posl' 
tions and that there is an equal change, 77' to 64', in 
the air temperature a t  Trujillo (So S.). Between tbe 
meridian of 85' W. and the coast of Peru the sea surface 
isotherms make a sharp bend northward and sh0N 
the considerable effect of the upwelling of colder water 
from lower ocean strata. 

Along the so-called rainless coast of Peru the ann@] 
amount of precipitation, based on records a t  four st@ 
tions, averages 0.90 inch. This condition of aribtf 
extends inland over the coastal lowland and, in the 
extreme south a t  least, is to be found in part of tho 
inountainous area. The extreme yearly normals for the 
regions just mentioned are 0.02 inch a t  La Joya and 4.1' 
inches a t  Arequipa. The data in Table 25 indicate that 
while the greater part of the mountain section receives a 
moderate amount of rain, 25 to  45 inchcs during the 
year, there are regions in wliicli tile fall is light, as, far 
example, a t  Huanuco and Vincocaya (about 10 incbes)~ 
and others in which i t  is excessive, as a t  La 
(142 inclies). 



CLIMATOLOGICAL DATA FOR NORTHERN AND WESTERN TROPICAL SOUTH AMERICA 15 

TABLE: 23.--Eleuation of stations above sea level. in feet Peru-Continued. 

8,040 
8,911 

12,992 
9,232 

14, 272 
11,319 
19, 200 
6,273 
1,319 

345 
11,315 
4,140 
2,460 

' Nonr son lovel. 

512 
80 

4,485 
I80 

12,539 
203 

14,360 

500 
8,448 

381 
12,001 
11,358 
12,126 
12,185 

239 
387 

9,344 
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Normal monthly precipitation is generally less than 
t 0.50 inch over the dry area; the highest monthly means 
: exceed 0.50 inch only a t  Piura, Areyuipa, and Moyuegua 
and are found in the first three months of the year. 
Outside the desert area precipitation shows R rritlier 
uniform annuals march; it is much lighter in the cool 
(niidyenr) season than in the wet. Except a t  La Merced, 
where conditions are exceptional, the monthly averiiges 
are generally below 1 inch froin May to September, inclu- 
sive, and even below 0.25 inch in June and July, while in 
January and February ihey 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 thcrc is much cloucli- 
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 Hnnn in his 
Lehrbuch der Klimntologie (third edition), Vol. I, page 
175, as follows: 

Cool ocean currents, flowing from higher t o  lower latitudes, 
diminish precipitation in their vicinity since the  moist air over them 
has a temperature lower than tha t  corresponding t o  the  lat it,nde. 
The air is warmed over the land arid thereby the  saturation deficit 
is increased. I n  addition, thesc cool currrnts are accompanied by 
winds blowing in the  same direction, from higher t o  lower latitudes, 
which thus at t h e  same time have a tendency t o  reduce rainfall 
rather than t o  produce it. 

The cool ocean currcnts of the  inner subtropical and  tropical 
circulation on the eastcrn 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 arc washed by the mightiest 
of thesc cool currents. The western coast of South America north 
of the  point where the westerlyhdrift bcnds 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 t h a t  thd negative temperature 
anomaly becomes greater and greater the  farther the  current 
pushes into lower latitudes, RS the  temperature of the  water rises 
very slowly. The arid region does not end until the  cold current 
leaves 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 such low latitudes is fitrorigly heated (there is, as a matter 
of fact, a n  increase in tcniperalure toward the  interior even u p  t o  a 
considerable elevation above sca level), and with t h e  higher tem- 
perature of the  land the cool sea air has a greater saturation deficit. 

TABLE 24.-Temperature data jor Peru (OF.) 

Mean maximum temperature 

17 158.3 50. a 56. 

2 27.2 26.125. l~j24.1~21.6)21.4~lU. 41~4.3123. 6/127.6130.3~27.0]/25.1 

3 155.8 56. 7 54. 

I Moan minimum tempernture 
Culloo 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mollendo _ _ _ _ _ _ _ _ _ _ _  

Cailloma 4 _ _ _ _ _ _ _ _ _ _ _ _  
Vinoocpyn 1 .________. 
El Mlsti (summit). 

n/p 3 26 330: 7 29 or, 8 27 3125: 4 21 7/18. 0 13. 

TABLB 24-Ternperatu~e data f o r  Peru (OF.)-Continued 

1 11 Mean .temperature (mnximum+minimumc2) 

Puno 2 .______.___..__ 
Cnilloma 4 _ _ _ _ _ _ _ _ _ _ _ _  
Vincoraya 2 _ _ _ _ _ _ _ _ _ _  
E1 Misti (summit), 

6 n . m . , 1 p . m . a  _ _ _ _  I II MeHJl temperature (reduced, etc.) 

Cnjarnarca 7 .... .___._ 3 58. 
Jaujri 7 ._____.__.. __._ 3 60. 
Cllzco 8 ....-...-.... .. .... 51. 
1'111io 1Q.- .......___.__ 2 18. 
Cerro de I'tlsco 7 _.___. 3 14. 
Vincooayii e - .  -. .. .-.. .-.. :18. 
El hIisli (summit)ll.~ 2 21. 
lquitos 12 ......- ~ ..-.. 1 77. 

IIighest 1emperaCure I I1 
~:llllno ........_...___. I 

Cnillomn . - - .-- _ _ _  _ _ _  - I 
I Cerro de Pnsco ____.__ 

Vincocnya.. -. . . . . . . . . 
El Misti (summit).-. 

Lowest tempornture I II 

1 Oeogmphischc Mlttcilungen (Petermnnn), 1903, p. 110. 
3 Peruviuu Meteorology (llniley) in Annals of the Astronomicnl Observntory of ITnP 

3 Holetfn de In Sociedad Ooogrbfica de Limn, 1892-1898 and 1920, p. 147. 
4 lloletin de la Bociednd OeogrBficn de Lima 18061915. 
5 Monthly Weather Review 1922 p 8 give; monthly vnlues for 1892-1920. 
8 Mcteorologischo Zcitschrift' l90i 6. $75 Reduction to true menn. 
7 Boletin de la Dircccibn de $omedto Pek .  1909-1912. Formula not given. i t  is prob- 

al)le that  tile means nrc derived from dbservntions at  8 n. m., 2 p: m. and 8 6.m. 
8 24-hour mcnn. Observatorio Mcteorologico, Fncultad de Ciencins. 
Y 24-hour mean by reduction. R6senu Mondial, 1918. 
10 Mcrm of obscrvntions nt 8 n. in 2 p m nnd 8 p:m. 
11 24-hour mean from broken recdjds o'btal'ned by thermograph; value foc April inter- 

12 Zeitschrilt der iislerreichischon Oosellschnft fur Meteorologic, liaud VIII, p. 209. 
13 Range In extreme temperature much greater than -at -the Observatorio Moteoro- 

14 Peruvian Mctc~rology and p l c t f n , d e  In Direction de Bomento, listod above: fils0 

vnrd College, Vol. XXXIX, yart I,  VOI. XLIX, Part I, and VOI. LXXXVI, Pnrt 111. 
R6scau Moudinl, 191,0-1918. 

polnted. 

16gico. 
Bolotin MCLCorOl(JglC0 del Colegio Saleslano, Cuzco, 
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,ij 
3 
9 

10 

TABLE 25.-Rclatioe humidity,  cloudiness, and wind data f o r  Peru 

1 3 : 
24 21 
22 21 

18 14 _-- 

TABLE 26.-Prccipitation data f o r  Peru-Continued 

2 
5 
0 
5 
4 
3 
2 
2 

0.1 5.4 4 . 3 ' 5 . 3  5 7  7.7 6.7 8.2 7 . 8 1 8 . 3  5.4 5.6 6 4  
7 0 6.8 6.2 7.0 8 . 2  8.11 8.6 0.2 9.3 ,  8 8 8.3 7 51 7'9 
5:O 5.0 4.814.7 6.2 8.2 8 0  9.1 8.617:9 6.5 6:0[ 6:O 
6.7 7.1 5 . L 4 . 8  3.4 2.Ol 2:4 3.0 3 1  4.0 5 0  501 4 5  
8.2 8.1 0 . 5 ' 4 . 0  3.5 2.8 2.7 3.0 315 4.3 4:8 614 4:8 
6.3 6.3 0 . 0 ' 5 . 4  4.4 3.71 3.7 4.0 4.91 5.4 5.6 6.61 5.2 
7.5 7.8 7 . 2 ' 5 . 2  2.5 3.0, 2.3 3.2 4 .3 ,  6.3 0.5 7.4 5.3 
7.8 8.3 7.015.6 4.1 3.51 3.3 3.414.8j4.8 4.1 5.21 5.2 

6 

4 
6 

5 5 

so. se se. I sc.se,s. se. 8.se.s. se. se.se.s. 

W. sw. sw. sw. ne. ne. ne. ne. SF. w. sw. w. sw. 
nw. nw. nw. nw. nw. nw. nw. nsv.Inw. nw. nw. nw. nw. 

ssw. s.l ssw: s.1 ssw. s.11 ssw.lssw. 9.1 s . l s o . ~ ~ s e . l  ssw. Isw. ssw. s l  ssw. s.11 ssW./sSH. 3.1 s.1 4:: ..I( '2;. s: 

Stations 

Mcan relative humidity I /  Maximum precipitation in 24 hours II 
84 
78 
82 
53 
64 
70 
59 
64 

Lima 
La 1Mcrcod-.. 
Remate de 

Males (Bra- 
zil) 12 ______- .  

X4 85 84 85, 85 
80 80 77 75 76 
70 77 78 80 79 
68 66 65 00' 52 
73 72 67 581 40 
76 78 76 75: 08 
89 78 75 65 51 
80 81 80 07; 04 

84 
70 
82 
45 
40 
68 
49, 
661 

80 
70 
82 
52 
51 
73 
51 
64 

82 
80 
80 
58 
61 
77 
58 
61 

Moan number of days with proripitation 13 ll 
Lima I1 Mean relative humidity 2 p. in. 

75 
40 
47 
60 
51 
44 

781 7 1  72 75 72 

7 1  

Ffl 48 45 40 33 30 

02 6 54 52 44 44 
72 69 50 41 44 44 
701 62 40 33 26 22 

rfi 57 47 39 38 37 

77 
33 
40 
50 
44 
32 

cuzco 
Remnte de 

Males (Bro 
zil) IS----  16 12 12 12 I 10 15 17 173 15 

121 I 

Mean cloudiness I/ 1 See footnotes s ecial table fur this station. 
f Boletln de la l?iroocibn do la Fomonto. P m .  
3 Boletln de la Socicdnd QeogrBUca de Limn. 1897-1900. 
4 Composite rocord. Ohscrvatorio "Unanun" and ObSOrVlitflrio Aicteoro~bgico 
8 Pcriivinn hletcorology. Src footnotes lo trmprmtnro tables. Arcqt~~pa .  Smith- 

6 Boletln do la Sociodad QcogrBflcrl dc Limn. 
7 Compiled from several sources. See The Andes of Southern Pcru. (Bowman), 

sonian Miscellsnrous Collections. Vol. SO., 1027. 
1806-1F98. 

p. 174 
8 Sob footnote 14 undor tempornturc table. 
Q See footnote 4 under tempornturc tablo. 
10 MEtOorologio du Rrcsil (Carlos do C:irv:ilho), p. 216. 
11 Justiflca@o das Normaw do Chuva dn h d o  Flriviometrica Brasilinni. (Torrs.)  
1) Bolctim de N o r m a s  Diroctoria clc hfctcorologia. nmzil. 
13 Tlirsc valups arc not'strictly comparable, tho minimum :\mount of rain considered 

14 Mist (garua) very froqnont from Juno to October, inclusive. 
18 LPSS thnn 0.5 from May to Soptcmbcr, inclusivc. 
16 Loss thnn 0.5 in April. 

nppreciablc probnbly vnrying froin "trace" to 0.04 inch. 

Prevniling wind direction II 

Mean wind velocity (miles per hour) /I 
TABLE 27.--Piura, Peru l 

I _- 

17 1 86 088.780.5 60.4 
1B' 0' S5: 1 66. 4 88. 87.1 
M. 2 04. 2 r,. 2 67.61 m. o 

~ 
__ 

_.__-- 

~- ___  - 
Tcmpcrafure 

Relative humtdlty 

Mean, 7 a.m.,  2 p. in, 80 78 
Mean, 2 p .  rn _ _ _ _ _  _ _  2 52 48 51 40 48 50 67 R2 

Rp. rn _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 08 65 68 62 GO 72 

Cloudinesa 

Mean,Bobservntions. 2 6.0 7.9 6.6 4.4 2.5 4.2 3.9 3.' 1 1  - 

Mean of observations a t  0 a. m.. 3 D. m.. nnd 6 D. m. 
Mean of observations nt 8 a. m.; 2 i. m.; and 8 b. m. * Datn for Escuela Nncionnl de hgricultura; furmuln not given but mcan is prohnbly 

d?ri_ved from three observations daily. 
' ubscrvatorio "Unnnuc." 

Also south-southeast in Jnnuary and September. 

Tanm 26.--Prccipitalion data for Peru 

Moan prccipitntion (in inches) I !! 
0.00 0.02 1.01 
0.021 T. 1 0. (E3 
0. OG 0.03 1. 17 

0. 10 0.04 1.90 
0.00 0.00' 0.46 
0.03 0 a7 4. l(1 
T. T. 0.02 

0.00 0 00 2.42 
3.41 6: 071 45.04 
1.03 2.00 26.52 
1. 33 1.64 12.87 

0.02 0.011 0. w 

1 0.08 o.oa, 0.85 

4-0 0.24 T. 1 0.681 0.02 
3-4 0. 01 0. ox, 0.40 0.00 
2-4 0.14 0.40' 0.281 0.M 

3 0.02 0.03 1'. 0.02 
18 0.02 0.01 0.02 0.03 

34 1.21 1.711 0.60' 0.15 

10 0.04 0.07 1'. 0.03 
2-4 1.57 0.691 0. 11 0.00 

1-2 4. 12 6.541 4.02 3. 75 
2 4  1 70 1.68 2.60 0.76 

2 4  0.06 0.14 ' I  0.15 0.07 

5 0.01 0.01 'r. 'r. 

2-4 5.26 8. 5G 8.42 3. a? 

I '  I 1  

1 August 1004-June 1006 Deutsche Ueberseeische h'fetWOlOgiSche Beobachtungen 
(Deutsche'Seewnrte) h e f t  kIV,  p. 15, and Heft Xv, 11.3. 1009-1!W? (broken), Boletin 
de la Diroccion de FAmento (Peru). 

9 In the Meteorologische Zeitschrift, 1817! p. 33. F. von Kernor omits fypm consider- 
ation,paxirnum temperatures reported to him on the round that they nre unnaturally 
high due, as he sup oses, to "poor exposure of the t%ermomoter." The description of 
the &tion given in t t e  Arst referunte above indimtos that the 2 P. m. rcndiugs are not 
subject to his criticism nnd .that the mean from tridaily observations can be ncccptod. 
The  considerable difference in temperature conditions Dt ChlClnYo alld Plum is probfhly 
erplsinahle by the diflorence in d!stnnce from the Cost. 

I Ooinposite record for two stations sepnrated by a few milos. 

73 '3. 44' 3. 30 3.79" 34.85 
17 8. 90 11.99 17.14 141.84 
53 1.22 1.46 3.11 10.57 
07 2.82' 3. 21 4.00 39.30 
42 1.60' 1.01 3 61 20.46 
97 2. 67; 2.90 5: 48 31. 00 
58 1. 10 1.00 4.23 26.09 
08 0. 00' 0. 27 0. 53 10.08 

I 

3-5 4.68 
R 10.14 

2-4 4.40 
4-7 6. 53 
2-4 8. LiS 
12 0.49 
17 5.31 

1-2 3.00 
3 7.75 

.___ 10.24 
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Porto Velho, Brazil 6-  
San Luiz do Cncares, 

Brazil. - _ _ _  _ _ _ _ _ _ _ _ _  
Cobija- ____..._ ~ _ _ _ _ _  
Sucre..-.-. _ _  - _ _ _  __.__ 
La Paz 6 ________._____ 
Ollaguo Chile7.-----  

B O L I V I A  

The surface of Bolivia is divided into two distinct re- 
gions, namely, the mountains (sierra) of the west and the 
low plain (monta6a) in the east. I n  the western division 
the climate is cool or cold, according to  elevation, and we 
have two climatic regions, tierra templada and tierra fr ia:  
in the eastern division, rising from not over 300 feet a t  the 
Brazilian border to about 3,000 feet a t  the foot of the 
Andes, the rlirnate is tropical to semitropical, and this 
part of the tcrritory 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' a t  Sucre 
and 48' a t  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 2 5 O ;  a t  La 

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, lotio), 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 a t  Oruro and Ollague, Chile, and 11 
inches a t  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 a t  the north and to 50 inches at  the south. 

I n  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; Sucre, 0.10 inch in June 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 inch or 
less, an amount very small in comparison with 15 inches 
in March a t  Cobija or even with 7 to 8 inches in the 
wettest months a t  stations farther south, 

uiaca, 87' and 3'. 
I n  the lowlands of the north an 1 east where the eleva- 

TABLE 28.-Tempcralrwe data for  Bolivia (" F.) 

II 

Mean maximum temporaturo 1 

Mean minimum tempereturc 1 
San Tmir rla Cnrnroc 

i 1 1  Mean temperature (maximum+minimum+2) 1 

1 I (  Mean temperature 7 a. m., 2 p. m., 9 p. m., 9 p. m.1 

Highest temperature 1 I / I  
Porto Volho Brazil 6- 4 
Son Luiz de'cacarcs, 

Lowest temperature 1 

P __-. .- -____.-__ ___ ___ 
1 Reference to sources of data givon under table for precipitation. 

Potorman's Oeographivcho Mitteilungen, 40 Band (1803), p. 280. 
1 Moan a t  2 D. m. 
4 Moan a t  7 a. m. 
6 ContrihuiCBo 80 estudo do cllma 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 hi h, hoing derived from observe- 
tionsat6:30 a. m 11 a. m 3 p. m., and 6:30 p. m an% thinks that tho moans from 
observations a t  6iiO a. rn. 'n'nd p. m. in the year ibll should be taken as the better 
aDDroximation to the trim mean. _ _  

6 Estudio sobro la olh-atologfa de La Paz. Victor E. Marchant. 
7 Mean of observations a t  7 a. m. and 2 p. m. 
a BY the formula (maximum+minimum+7 a. m.+O p. m.)i-4. 

La Paz, 1906. 

Hann's Handhuoh der Klimatoloeie. I1 Band (third edition). D. 382. The  formula 
is not given. but the means are in a l lbobabi l i tv  reductions to t k k  %-hour values. 

10 Means 'for 24 hours. Reduction from B6letfn Mensual, Oflcina Metoorolbgic~ 

11 Boletln del Ohservatorio Metecrologico (Colegio do San Clixto) ,  Sociodad Qeo& 
Nacional, RepClblica Argentina for theyear  1923. 

Oca de La Par. 1897-1803. 
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TABLE: 29.-Relative humidity,  cloudiness, and wind data for Bolivia TABLE 30.-Precipitation data loor Bolivia 

Mean relative humidity 7 a. m., 2 p. m., 9 p. m.1 

I / I  Mean cloudiness 

Mean duration of sunshine (hours per day) 

4 4.51 4.31 5.411 7.01 9.01 10.811 9. 11 8.31 8.311 7.51 6. 21 6.711 7.1 I ll Lapaza..-_- 
Prevailing wind direction 

Moan wind velocity (milea per hour) 

5.11 5.41 5. 811 5.31 5.21 4.711 4.91 5.51 0.711 0.91 6.51 0.011 6.7 

I Rofercnm to BOU~COS of datu given under tsble for precipitation. 

' nOlet[n Mcnsuni. Oflfina Meteorolbgicn h'UCionul, Rcpdblica Argentina. 1910- 
BOlotim hletcorologico Uirectoria de Meteorolocin. Drazil. 1918-19. 

192% 
' %-hour mean by reduction ' Climate of the Argentine & m b l i c .  W. 0. Davis. Buenos Aires. 1910. 

800 footnote 2 under temperature table. ' 
W o n y  10; fog. The annual averages for the period 1915-1918 are: Fog, 28; low 
83; wet fog, 31. ' Jh in ' s  EIandhucb der Elimatologie, I1 Band (third edition), p. 373. 

than 0 5 in April and September. 

Porto Volbo, 
Brazil I ______- -  

Cobijs 3 _ _ _ _  ~ - - - -  
Sari Luiz do Ca- 

cares, Brazil a-- 
Corumbs, Bra- 

zil 8 _ _ _ _ _ _ _ _ _ _ _  
San Salvador, 

Paraguay '---- 
Villa Montes & - - -  
La Paz 8 _ _ _ _ _ _ _ _  
Cochahamha 
Oruro 6 _ _ _ _ _ _ _ _ _ _  
Sucre 7 _ _ _ _ _ _ _ _ _ _  
Ollapue, Chile 8 - -  
La Quiaca, Ar- 

Mean precipitation (in inches) I I1 

Maximum precipitation in 24 hours I II 
San Luiz de Ca- 

Mean number of days with precipitation I I1 

1 MetOorologie d u  BrEsil (p. 222). Carlos do Carvalho. 
1 Moteorologische Zeitschrift 1911 p. 416 and 1912, p. 430. Deutsche Ueberseeische 

Me_teorologische Beobachtung& (Dkutsche) Seewarto), Heft. XIX, p. 3, and Heft XX, 
p. 3. * Boletim de Normaes, Directorin de Meteorologia. Brazil. 

4 Data forwarded fro? Oflcina Meteorolbgica Argentina, Bnenos A i m .  
8 Petermann's Mittellungen, Erp&nzungheft Nr. 195. Die Niederschlagsverlltilt- 

nisse von Sildamerika. Bruno Franze. 

Qeogrephische Mitteilungen). E. L. Voas. 
6 Die Niederschlagsverheltnisse von Slldamenka. (Erggnzungheft 157, POtermann'S 

5 Anuario Meteorhbgico de Chile (Santiag? de Chile), 1913, 1915, !910. 
0 Boletln M~+nsual (1923) Oflcina Meteorologica Nacional, Argentlna. Bucnos Aires. 
10 Boletln Mensual Obs6rvatorio Meteorolbgico, Sucre. 1915-1920 and 1923. 
11 Meteorologische keitschrift. 1888, p. 197, and referonce. 
12 Revista del InstiLuto Medico, Sucre. 1912-1914 and roferonce under footnote 9 

13 Less than 0.5 in August and September. 
1' Historia y Organizaclon, Servicio Meteorol6gico Argcntino. Walter Q. Davis. 

Reseau Mondial 1918. 

above. 

Buonos Aires. 1914. 
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MONTHLY AND ANNUAL RECORDS O F  PRECIPITATION FOR 
SELECTED STATIONS 

Table 31 gives monthly and annual records of precipi- 
tation for a few stations with rather long series of obser- 
vations. T h s e  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 tlhc Monthly Weather Review, 1926, p. 377, and 
those for Rrcquipa, Peru, in the World Weather Records, 
Smithsonian MiscelIancous CoIlections, vol. 79, p. 141 1. 

TABLE 31 .-Prccipatalion-Monthly and annual totals, means,  and 
extremes (in inches) 

CAYENNE,  F R E N C H  QUIANA 

II I I 11 I I II I I I/ I I ll 
1 For n period of 51 years. S O ~  climntological tahlo for this station. 

PARAMARIBO, DUTCH OUIANA I 
'i 

I1 I I I1 I I I I I I! I I I t  

3. 18 2.28 8.08 6.54 70. 45 
4.80 2. 03 15. 72 7.82 80.2h 
0. 55 0.20 1.86 4.80 79. 73 
0.85 1.83 2.52 1.05 40.01 
3.25 5. 08 5. 45 4. 50 94.36 
3.08 4.03 7.57 8.03 00.00 
2.28 2.28 7 30 6.89 121 75 
2.36 1 1.63 1: 18 0.81 08: 07 
2.27 4 15 6.50 10.04 106.43 
1.52 1 2.60 4.80 12.54 96.34 
2.80 1 4.02 5. 71 4.67 76. 60 
4 00, 2.04 2.33 10.26 114 80 
2.47 0.07 4.92 0.81 88.58 
0.32 3.46 4.57 3.65 74.08 
2.85 3.32 7.50 4.34 78.52 
2.06 2.82 7.18 1.82 90.20 
0. 80 3.82 0. 67 5.34 78.20 

3.34 2.03 3.49 5.25 70.32 
1 081 1 23 5 35 11 44 04.30 
2'80' 4:67 4 3 5  12:80 05 47 
4:21 2.10 5 84 4 80 84: 47 
1.83 5.70 1: 44 0:05! 101.73 
0.02 3.67 2.50 0.80 100 51 
5. 50 6.33 5. 53 5. 671 80: 03 
4.38 4 10 5.17 12.70 82.78 
4 80 3.01 7.74 12.08 05.57 
4.10 4. 68 3.08 10.60 80. $9 
4. 54 0.80 0.05 5.501 07. 53 

3. 171 2.70 4.70 io. 32 80.34 

Mean 8 _ _ _ _ _  8.62 7.01 8 50 9.13112 24 11 571 8.74 5 831 2 68 2.72 4 8 4  8 54l W 42 
Oreatest..-. 1 4  81 14.03 18.86 23.00'23: 88 17: 87 14 00 11: 58 6: 02 0.33 15.72 Id. 32 121: 75 
Lcast _ _ _ _ _ _  1) 0.34  0.20  1:51// 1.041 3.02) 5. .1/ 2.93) 1.441 0.32)) 0.20) 0.94 1.821 49.01 

,, , , I ,  , a I, I I I ,  I , / /  

9 August-December, 1808, is t h e  record at Burnside-Coronie, on the coast about 100 

I Means tor 63 year8 ,1847-1854 and 1864-1918. 
miles to  the west. 

TABLE 31.--P~ccipitntion--iVonthl~ and annual totata, means,  and 
extreynes (in inches)-Continued 

O E O R O E T O W N ,  B R I T I S H  QUIANA 4 

---I 11 ~- I I II I I I I  I I II I 1  I I _  

' For the 46-year poriod, 1880-1025. 

F O T A R O  ROAD, B R I T I S H  a U I A N A  
L . ., . ' 3.0812.0020 40 174.M 

3 88 7 30 8:Ol 144.00 
2:03 0:03 0 08 158.49 

11.00 2.50 12: 2 33 21 12: 5.64 40 138.08 139.07 

6.91 4.26 8 46 144. do 
6. If, 3.28 16: 82 133. d7 
6. 4.82 64 5.05 7.40 13.03 16. 07 144.67 151. o4 
0.00 6.01 12 84 126.41 
3.31 12 69 1$: 10 142.24 
4.23 R: 02 ia 34 144 57 
2 00 0 58 11 83 206:M 
0: 00 9: 10 16'48 147. 
4 OK 6 83 17'60 147. o7 

20.11 156. AD 
2 01 0 17 11.45 140. y5 
7:22 4:7720.W 13O.Za 
4.02 2.08 15.61 122. o5 

3.81 0: 73 15. 12: 82 20 1;: 22 168.04 

CARACAS, V E N E Z U E L A  
/ 

2.73 3.80 4.41 3.24 
4.84 3.77 5.43 3.40 
1.60 5.75 5.08 3.13 
5 . a ~  a.91 2.55 3.11 
2.57 3.70 4.62 5. m 
2. 76 1.31 2. 54 6.04 

3.04 5.84 4.07 1.52 3.13 5.48 4.14 3. IO 
3.48 3.99 4.4R 2.32 
5. 53 3.47 5. 56 4.31 
4.06 2.07 5.57 5.08 
2.07 7.01 2.07 1. OB 
0.10 2.60 4.80 3.24 
4.87 3.20 2.96 1.44 
4. G4 4.28 2.33 6.28 
4.07 4.30 5.27 2. 20 
3.20 1.87 4. 14 3.17 
4.48 7.48 4.48 2.30 
6.20 1.36 6.02 3.82 
3.76 2.27 1.90 3.41 
6.88 1.75 2.41 3.37 
4.32 3.41 1.77 3.10 
3.56 4.47 2.80 3.46 
2.36 1.70 2. 86 1.86 
4.66 4.35 4.73 0.93 
0.66 7.30 2.30 5.74 
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0 61 
0 5 4  
0.00 
0.00 
0 09 
1132 
1 23 
0:Oe 
0.23 

 TAB^^ 31.-Precipitation-Monthly and annual totals, means, and 
extremes (in inches)-Continued 

CARACUS, VENEZUELA-Continued 
\---- ___--__ 

year 11 Jan. 1 ~eb . !Ma. /~Ap~ .~M~y) lune l l  J u l y l A u g . ~ . l !  Oct. INov.1 Dec.11 k$,i 
---------------- ---- 

0 58 0 25 2.06 1.35 7.58 0.11 3.06 3.55 230 1.15 4.01 32 70 
0 5 0  0 5 0  1.17 3.98 4.w 5.50 4.03 1.31 4.20 1.85 0.421 29:80 
0.01 0.01 4.45 1.20 4.83 2.52 4.04 4.20 3.78 4.85 0.18 31 09 
0.05 0.24 0.00 3.64 5.57 3.88 3.13 8.25 1.73 3.09 0.041 30:31 
0.01 1 32 0 07 2.33 9.01; 8.74 5.82 5.97 5.58 5.78 3.57 44 84 
0. 10 0: 28 1. 02 3. 10 4.32 5.36 4.44 1.87 ' 30:37 
0.00 0 24 0 37 2.64 1.77 3.06 2.72 2.99 5.45 2.44 2.55 ' 25 40 
0.66 0100 1:78 2.38 2.93 5.98 6.07 9.01 0.10 5.98 0 . 3 1 ~ 4 4 : m  
0.07 0.39 0.25 2.11 3.97 1.94 0.80 5.12 4.08 1.07 0.431 27.09 

0: 03 5. 11 2.70 

1893 _ _ _ _ _ _ _ _ _  
1894 ..... .___ 
1896 ______.__ 
1890 _ _ _ _ _ _ _ _ _  
1897 _ _ _ _ _ _ _ _ _  
1910 _ _ _ _ _ _ _ - -  
1911.. _ _ _ _ _ _ _  
1912 ... _ _ _ _ _ _  
1913 _ _ _ _ _ _ _ _ _  
1914 _ _ _ _ _ _ _ _ _  
1915.--~ _ _ _ _ _  
I910 _ _ _ _ _ _ _ _ _  
1017 _ _ _ _ _ _ _ _ _  
1918 _ _ _ _ _ _ _ _ _  

0.84 3.911 0.35 2. xi1 0.61 3. 9811 0.441 1.50 2.83 7.301 4.24 9. 0 ~ 1 1  4.25 8.391 4.32 0. 881 4.03 9. 6111 4.04 9.101 3.40 0. 281 5. 1. 74 MI 32 47: 37 15 

0.00 0.00 0.00 0.00 0.00 1.20 1.18 1.09 1.31 1.73 0.93 0.001 19.72 

8.88 
7.06 
8.05 
0.44 
5.30 
2.42 
4.70 

11.50 
5.87 
5.74 _ _ _ _ _  
6.75 
6.97 

11.81 

. II 

4.07 
0. 13 
3.73 
4.43 
3.58 
8.88 
6.94 
5.19 
4 27 
2:74 

7.61 
5.04 

5.30 

BOGOTA, COLOMBIA 8 

4: 11 1.70 0.01)' 0.00 
4.58 3.40 0.20 0.00 
2 25 0.79 0.00 0.03 
5'97 4.00 O.W/ 0 79 
3: 59 0. M) 0.73 0:00i 
4.70 1.93 0.14 0.M; 
2.05 0.03 0.00 0 08 
3.13 0.49 0.001 0:001 
0.87 T 1.57 0.00 
2.57 0.87 0.00 T. 1 
2.07 1.67 0.00 0.00 
1.30 4.31 0.04, 0.321 

2.11 4.23 0.02 0.021 

' 1884-1916 from table given by Llerns. COntribUCi6n a IS Meteorologln Colombisna 
of the Second Pan American Scientiflc Congress, Val. 11. p. 754. lO1& 

lga from Noticia del nuevo observatorio Ssn Bnrtolome do Bogota, by Sarnsoln, which 
\iveS record for 1800-1&~5 also 1923-24' from Andes dol Observatorio Nacionul de 
ban Bartolome. The record ior 1888-1805 appenrs also in World Wonther Records, 
mithsoninn Miscellnnoous Collections, Val. 79, P. 1131. 

0.01 
0.05 
0.06 

0.25 0.00 
0.87 
17. 

T. 
0.00 
0.09 

0.00 
0.12 0.35 

TABLE 31.-Precipitation-Monthly and annual totals, means,  and 
extremes (in inches)-Continued 

BUENAVENTURA,  COLOMBIA 8 

0.00 
0. 53 
0. 16 

0.23 0.00 
0.39 
0.00 
0.08 
T. 
0.00 

0.08 
0. 0.28 14 

__. -. - 
1910--. _ _ _ _ _ _  32.25 10.87 14.19 
1911 _ _ _ _ _ _ _ _ -  13.71 16.67 9.82 
1912 _ _ _ _ _ _ _ _ _  14.11 12.32 13.70 
1913.. _ _ _ _ _ _ _  20.40 12.50 12.67 
1914. _______. 11.82 8.09 10. 04 
1915 _ _ _ _ _ _ _ _ _  12.81 9.14 8.43 
1910.. _ _ _ _ _ _ _  20.20 10.73 9.90 

0.50 
0. 18 
0.54 
0.w 
0.05 
0. 39 
T. 
0.08 
1.02 
0.89 
0.32 
1. 01 
2.82 

I ,  I I I , I I /  I I I, , I I ,  ___ __- 
6 Tllo record for Andngoya, Colombin, is given in the Monthly Wenther Review, 1920. 

p. 377. At  that station the extreme monthly amounts for the period 1015-1925 were 
48.47 inches in September, 1923, and 8.55 inches in.March, 1919, while the extreme annual 
totals were 317.05 inchw in 1917 and 237.71 inches in 1919. 

SUCRE, BOLIVIA 

1.33 
1. 33 
0. 79 
1.38 
0.57 
0. 73 
0.00 
2.03 
1.50 
4.45 
1.86 
1.30 
1.03 

3. 11 
1.43 
1.00 

3.13 
4.80 
3. 09 

27.19 
24.05 
29.70 
30.71 
31.73 
25.62 
23. 83 
31.56 
27.31 
25.57 
a. 79 
25.71 
31. 04 
20.44 
30.53 
15.29 
25.50 
29.06 
22.04 
21.02 ------ 
20.58 
29.33 
34.60 

7 For n period of 32 yeas.  See RCeau Mondinl, 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 !he prepara- 
tion of this paper that special mention of It 1s 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 descriptiqns of the 
chmates of the important cities of troplcal South 
America. 
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