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SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW 

During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed 
and simplified so as to  climinate numerous indcpcndent scrics of hurcau bulletins. In  accordance with this plan, 
among other changes, the series of cjurirto bulletins-letters from A to  Z-and the octavo bulletins-numbcred fro111 
1 to 44-formerly issued by the U. S. Weather Bureau have come to their close. 

Contributions to rncteorology such as would have formed bulletins are authorized to  appear hereafter as SLIP- 
plements of the MONTHLY WEATHER REVIEW. (Memorandum from the Office of the Assistant Secretary, May 18, 
1914.) 

These supplements comprise those more voluminous studies which appear to form permanent contributions 
to the science of meteorology and of weather forecasting, a? well as important cornmunicntions relating to the other 
activities of the U. S. Weathcr Bureau. They appcar a t  lrrcgular intervals :LS occasion iriay demand, and contttln 
approximately 100 pages of text, charts, and other illustrations. 

Owing to necessary economies ill printing, and for other ronsons, the edition of SUPPLEMENTS is much sinnlleI* 
than that of the MONTIILV WEATHER REVIEW. SUPPLEMENTS will be sent free of charge to  coopcrating meteorologicill 
services and institutions and to individuals and organizations cooperating with the burenu in tlic rcscarclios which 
form the subject of the respective supplements. Additional copies of this SUPPLEMENT ms;y hc obtained from tile 
Superintendent of Documents, Washington, D.  C!., to whom remittances should be maclr. 

The price of this SUPPLEMENT is 10 cents. 
I1 
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iriin tely cast-west, h u t  with advance to higher levels the 
isotlieruis bend northward nnd from the eitstcrii foothills 
of the h i d e s  on to the Pacific Occnn they liare tllic nbnor- 
mal north-south direr tion. 

Judging from v:tlucs a t  Ollngue (4S.0°), Ln Quinca 
(4S.Oo), Puente del Inca (44.0'), Lonqitirriay (47.1'), 
Badoche (47.9'1, niid Colonin 16 do Qctiibrc (4S.0°), the 
oordillernn rc::ion of tllc -1ndcs froln wit liin tlie Tropics 
to northcrii Patagoniti 111~s :L niciiii aiinunl tcnipcrature 
111ore or less bc!ow 50' P., the condition p r c ~ i l i n g  over 
1mr1-y 1111 of' tlic coiitincnt south of Mclinka 011 tlic 
Pscific (*otLst tilid Desertdo on the Altlniitic coast. West 
01 this strip of gi.ejLtly clcv:i ted Innil iind south to hleliuka 
the ii iem nnrntnl tcnipcrrLturc is 50' to GO' over iiciirly 
:~11 of Chile, c>sccpt t h c l  cotistal rcgion north of Culdera, 
ivfiere it is 60" to GO.  Ettst ol the cordilleran tirea the 
region with iricnii ttnniicil temperature of 50' to  GO' is a 
narrow strip south t o  about lntitude 35', beyond which 
it widens abruptly rLnd includes tlie ertstcrn coast from 
iienr Buenos Aims to Deseiido. As is shown more in 
detail in the discussion of tempcrntures in Argcntinn, tho 
regions having liieitri ternporn turc of GO' to 70" and 70' 
t80 75' nre ~i~trrow just east of the Andes, but  widen 
imniedietely to include nearly 1111 01 the northorn h:df of 
Argentina, Uruguay, rtll of 1'w:iguay except the Gran 
Cliuco, wliicli, with the adjitcent part of drgcntina, has 
t t  nican annual teniperaturc slightly ttbove 75". 

Tnble 2 gives rnontlily nnd annual temperature llleans 
fo r  two or more stations in each of eight tliermal regions 
found in this territory. T h o  effect o l  great elevtitioii is 
sliowii in striking n i ~ ~ i i i c r  wlicii we note that Ln QuirLcn 
(11,358 Icct), in latitude 22', lins npprosimately t'lw siirnc 
iiieaii t m n u r L 1  teinpcrnture as Santn Cruz (39 feet), in 
latitude 52', and that Puente del lncrt (8,948 feet), in 
latitiidc :%', lins a mean nnnunl tcrnpertLturo corrcspond- 
ing to t l i t i t  found at P u n t n  Arenas (92 feet) in latitude 53'. 

A proiiiiricnt feature of temperntiire distributloii is the 
difference between iiict~n teinperntures at  enstern shtions, 
in the interior tirid nlorig tlie Atltmtic cot~st ,  tirid those 
t L t  stations along the Pacific coast. This difference is set 
forth in Table 3 for severd pairs of stations !iaving nppros- 
iniately tlie sttilie littitudc. Tlicre IVO find 111 Jtilllltlry the 
following rcmn~*lrnble diirerenccs : Mision Ingles:~-Antof a- 
gasta, 13.7' P.; Corricntes-enldera,. 15.5'; Paso de 10s 
Libres-l-'iint:L Tortuga, 16.5'; Uttlilt~ Ulullccl-\inldivitL, 
12.5'; puerto Mndrp-l-'ulltn,~nta (;oronti, 12.2'. In J U ~ C  
the difl'ercnccs, while much smnller, w e  still colisideruble 
in the north; htision Iiiglesa-AntoIngust~t, S.4', Corrientes- 
err Idera, G .  2 ' . 

1 



2 SUPPLEMENT NO. 32 



CLIMATOLOGICAL DATA FOR SOUTHEItN SOUTH AMERICA 3 
TABLE l.-Elevalion of stations In  view of the reciirrcnce of inquiry relative to coin- 

praative temperatures a t  equal latitudes in South 
America and North America, the data in Table 4 will 
probably prove intcrcsting and instructive. 

On the Atlantic const the South Aniericnn ststioiis 
hnrc nlucli lligher temperatures in winter, the difl’erenre 
incrcasing from 5’ for 1nt)itude 35’ to  35’ for latitudc 55’, 
hut they h a w  Ilcarly the same temperatures in summer; 
on the Yiicific coast, on the contrnry, the South American 
strn tions have, 11s n rule, lower temperntiires in both 
winter and sunimcr, with grcatcst contrast in low lati- 
tudes (hntlofagasta--l\/lazatlnn, 14’). In the interior a t  
middle latitude South Anierica contrasts with North 
America in being inoderately coolcr in summer and con- 
siderably wnrnirr 111 winter (Cipollctti-Kansas City, 
14’). 

The outstanding contrasts in Table 4 nre due to the 
narrow width of the southern continent which does not 
perinit the  full dcvelopmcnt of t>lle continental type of 
climate, espccinllp ns regtiids ccoling in wintcr, found in 
the Inr wider northcrI1 continent, itnd also to  powcrful 
cooling efrects of two ocem strcnnis, the Labrador and 
Peruvian currents. 

itution.- 111 ‘l’nblc 5) ~-1lcr.c selectcd st titions 
in the sevcrnl countries tire cu.rtinged in the order of the 
aniount of niiriuril prcc.ipit:xtion, we find the variation in 
ycarly totals rather niudcr%;tc in the small ltepublics of 
I’araguay arid Urugiitiy, considcrablc in Argcntina 
(cstrerncs: Sari Junn, 3 inchcs and Postldas, 59 inches) 
and phenomenal in Chile (cstrernes; Aricrt, 0.02 inch and 
Bahia Felis, 200 inches). 

East of the Andes tho heaviest annual rainfall (70 
inches) is found in eastern Paraguay a t  Pnerto Bcrtoni; 
in nll directions from that point there is a gradual decrease, 
with uiiiounts falling to less th in  10 inches (locally to 
less than 5 inches) in t t  narrow strip of, territory from 
I€umuhuaca to  Lns Lajas and over practically all of the 
I I ~ C I I  south of the latitnde of Bahia Blanca. 

Wesl  of the Rndcs conditions nro reversed; in the nortrli 
t,hcre is cstremc aridity, whilc in the south precipit-ation 
is modcrate to abundant, becoming even greatly escc\ssive 
over Iiinitcd regions. TIic desert rogion, that in which 
annunl rninfall avc~ages less than 5 inches, estends south- 
ward nlong the Chilean coast to  Copiapo and to some 
distance inland. Beyond the area of gradual.mcrease in 
unnunl lotril to 30 to 50 inchos in the reglon around 
Conccpcion thore is an nbrupt increase to 80 inches or 
inore over tho remainder of the const, where under favor- 
able locnl coiiditions tha ycarly n1eans are grcatlg in- 
c~eascd, for es~~niple,  to 105 inches a t  Valdjvia, 124 
i n c h  a t  Melinl;a, and 200 inches at Bahia F&s. 

No dnta are uvailablc for estreril?ly elevated points 
south of Ollagu~ and La Quiaca, but, jndgmg from condi- 
tions 011 eitllor side of the Aiides and especially from the 
srnnll annunl ~ncms  of 0.31 inch a t  Refresco (6,070 fcet), 
4.57 inchcs n t  J,tt Yampa (3,040 feet), m d  4.14 inches at, 
Puentc dcl Inca (8,950 feet), it seems highly probable that 
precipitation is very light, perhaps not morc than 10 
inches, in the highest mountain rcgions soli thwnrd nearly 
to the latitude of Santingo. ISowercr, at E1 Tcniontc 
(6,800 feet), just south of Santiago, tho annual total has 
increascc1 to 41 inches, tlnd fartllar so11t~h a t  niuch l o ~ o r  
ICIJCIS, Los Cilindos (1,450 feet) and Cnsapangue (1,050 
fcct) the ycnrly nienns nrc 139 and 140 iilches, respectively. 

fcnt,urcs of rainfall distribution incrit special 
inciltion ; those :ire the cxtreine aridity of tho northern 
(>]lilo,lil coiist nnd tho groat, “rain shndow ” of southern 
Argentinn. 
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The arid condition of the northern Chilean coast, truly 
remarkable from Arica to Caldera (stations whosc annual 
precipitation means are 0.02 and 0.59 inch, respectively), 
is sometimes explained by stating that the cordilleras of 
the Andes rear an impassable barrier to moist castcrly 
winds. It is true that forced ascent such as air currents 
must nndergo on the eastern slopes of tlic Andcs would 
necessarily tlcprivc them of almost IL!~ of their. wuter- 
vapor content, which can not be consiclcrabk i:i view of 
the moderate to heavy rainfall prccipitatetl frow thesc 
currents over a vast area covering most O S  the eastern 
half of southern South America; but why, with prcx a i h :  
southwest (ocean) winds, rnotlerately h i ~ h  rclati\ c 
humidity and cloudiness (see Tables 20,  16, and 17), 
does this coast and thc interior evcn to wiisideraLle olcva- 
tions remain one of the most outstanding regions of 
deficient rainfall to be fount1 heic and ihcrr, over the sur- 
face of the earth? 

The cause of this precipitation anomaly, which is 
coincidcn t with the tenipc rature anomaly prcviou sly no tcd, 
is to be found in the cold watcrs transported iiir north- 
ward by the Peruvian current, one of the o c o m  stre:irns 
referred to hy Julius Hann in the following statement: 

Cool, ocean currents flowing froin liiglrcr to lo\vcr latitudcs 
diminish precipitation in their \ icinity since the riioist air over 
thein has a temperature lower than tha t  corresponding t o  tlie 1:Lti- 
tude. The air is warmed ovcr the land and thereby tlic sairura- 
tion deficit is increased. In additioii, these cool currents are 
accompanied by winds blowing in the same dircction, from highcr 
to  lower latitudes, which thus at the same time have a tendency 
t o  reduce rainfall rathcr than to producc it. 

The cool ocean currcnts of tlie inner subtropical and tropical 
circulation on the eastern side of oceanic areas of pressure niasimum 
cause striking deficiency in rainfall on the continental coasts washed 
by them. This is most marltcd 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  westcrly 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 tlie fact tha t  the negative temperature 
anomaly beconies greater and greater the farther the current 
pushes into lower latitudes, as the tcmperature of tlic water rism 
very slowly. The  arid region docs not end until the  cold current 
leaves the coast. 

Even when south and southwcst winds prevailing on the coast 
bring moist scil air ovor to  the land rain scldoiii occurs, siircc the land 
in such low latitudes is strongly hc:tted (there is, as  a mattcr of 
fact, an increase in temperature even up to  :L coiisiderable eleva- 
tion above sea level), and with the Iiigher tempcraturc of thc land 
the  cool sea air has a greater saturatioii deficit. 

I n  middle Chile, Srom I'unta Angeles to  Punta Lavapie, 
summer conditions rclative to the Peruvian current and 
the land area are very much similar to those prevailing 
throughout the year farther north, and consequently 
there is scant rainfall, but in winter the land undergoes 
much greater cooling than the sea; hence tlie saturation 
deficit of the moist ocean winds disappears and precipi- 
tation shows a niar*ked increase in amount, with abundant 
supply in the months of' mtisimum, May, June, and July. 

West of the Andes from the latitude o€ Contulmo 
southward the summers are no longer dry and the winters 
are excessively wet; conditions are now favorable for 
precipitation over the land and especially a t  elevations 
in the interior. During forced ascent to the crests of the 
southern Andes the westerly winds undergo such deple- 
tion of their water-vapor content that they are dry when 
they reach the eastern, leeward side. The mountains can, 
therefore, be looked upon as casting a great "rain shadow" 
over southern Argentina. 

~ ~ _ _ _  ~ _ _ _  
1 llnndbuch der Klimntologio (third edition), VoJ. I, p. 176. 

The striking contrast bctwcen conditions mithoat and 
within the "rain shadow" arc sct forth by the annual 
incans of precipitation (in inches) for several pnirs of 
stations, more or less adjacent, as follows: Los Guinclos, 
130, and Chos A4:~lal) 0 ;  l'angiiipiilli, 104, arid Junin 
de ]os Andes, 18; Casnpangiie, 140, and Rlnquincliao, 8; 
A'fc1jnh, 124, arid Coloriia Sarniiento, 8 ; C : i h  h p c r ,  81, 
tirid La Madrugnda, 8; n a l h  Felix, 200, mid Piintn 
Arcnas, 19. 

71'inds.-Summarizr~tion of tabular wind data pre- 
sented and discussed later in connection with other 
climatic datn for thc several countries talicn separately 
will not be attempted hem; reference to positions and 
influences of "centers of action" will, i t  is thought,, be of 
more interest and value, and will incidentally touch 
upon the principal features of wind circul a t' ion. 

1Zclative to Argentiiia, W. G. Davis writes : 
As regards the atmospheric circulation, the Republic may be 

divitlcd into ti\ o gencral systcms. In tlic section to  tlic north of 
the tcrntory of Kio Negro, v lux-c tlic rontineiit 1)cgiris to  1% itlei1 
from e:ist to  v est, the  contiiientnl or cyclonic niovelii( l i t  is found; 
nlille to  the r;outh of t h o  ltio Ncgro tlic circulation corrcspontls t o  
the Antarclic or anticyclonic movement. Tlicsc two divisions may 
he designatcci, rcsl)cctively, as contincritnl and Antarctic. 

Tlic rcgion of the continental circulntion lies i)ct\vccn two pcr- 
I I I : L I ~ C I I ~  high-pressure areas, on(' in the At1:tntic 3 :~nd the other iii 
tlie Pacific, tlic foimer being f:irther from tlic continent than the 
latter; bo tha t  the grcateat clepresrioii brtwecn thcsc t n o  ~ I I G I I S  is 
found,  on tire mrnii of the year, in the interior of thc contiiicnt, a i d  
in surniner the dividing line is represented by :L narrow area o f  Ion' 
pressure extentling from north to  south a t  the foot of the Curtlil- 
leras. In this region of coiitiiiental circulation high and low 
pressure arcas irrc formed, escrcising tlicir rcspcctivc iiillucncch 
on tlic climate. 1n tliclhtarctic division, to the south of 42' soutll 
Iatitutlc, the gdneral iriovement of the air is niucli iiiore c(JnSt:tiit, 
the  isobars are parallel, running rast and west, and the prcwd- 
ing wind is wcsterly. It is b u t  seldoni that cyclonic are:is forin 
over the comparatively limited extension of Innd in t l i i b  I 

"The climate of Chile," writes R. C. Mossinttn,6 "apart 
from oceanic efl'ects, is largely goveriicd by the position 
and intensity of the South Pacific nnticyclonc central to 
the wcst of Juan Fernandez, and a corrcsponding low- 
pressure area in the far south locntccl tibout the latitude 
of the Antarctic Circle, some distance to t h e  west of 
Grnhams Lmd.  " 

As a supplement to the above brief statement there 
will be quoted two paragraphs on wind conditions on the 
Chilean coast by Dr. J. Hann.O 

The permanent 1)arornetric maximum off the middle coast of 
Chile determines the prevailing winds, which are southwest in the 
north and west in tlic south. Thc ycwly diift ing of the in:LxiinulIl 
dcterinincs the yearly march of the  prevailing winds. 

In January and February the  axis of the area of IiigIi pressure 
(30.22 inches) lies i ~ i  liititiidc 36" S. In ,July aiitl Aiii:ii,st i t  Iriovc6 
to  30" 8. Consequently, wcst winds are first inct in .J:Lnu:LrY 
a n d  hh ruz ry  in latitude 42" S. (north of this Itrtitude soutliwcst 
winds prevail), but  in .July and August we f incl  thcrri in latitude 
36" S., tlic wcst wind twit sout Ii of the  baroirictric nr:iviniuin ~~aviilb! 
advanced ne:trly 10" toward the riortli. Tliat par t  of the const 
which lics north of 25"-30" has the Imronietric rnaviiiium alwa.Ys: 
t o  t he  south.  Toward thc south the prcssurc fall is great; ill 
latitude 55' S. we find the isobar of 29.53 inches (iu siiniincr til: 
pressure in lntitudc 35" is 30.22 inchcs, while tha t  in I:~titnde 65 
is 29.23 inches). This caplains the constant, strong wcst \ \ i d s  
south of latitude 40". 

_ -  - 
* CllnlatC of the lti'riuhlic of Argoutinfl. Ducnos Airrs ]!IO0 
3 T l i i e  center of action has rorisidernhle infl i~er~ce in c.mmR omtnrly wlnd movrlne"t 

ovor much of thr liltoriil i r i i d  niediiorr:iricnn ragion5 of A I ~ P I I ~ I I I I L  
4 ~ o i ~ o w l m r :  t~ris t ~ i c  nutltor gives u o~nssiftrntion 01 typos 01 prozsuro areah, m n n ~  nlld 

r ow8, with movement\ iinrl ofFeecl.; i lpon t h o  wontlicr 
J Tho t>llinute of Cliilo Quai torly JoiirIial of tho Scottish Meteorological SoCIOts' 

Novrmhrr, 1011. Edinburgh. 
8 IIsridbuch der Klirndologic (third edition), Val 111. p. 56F. 
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TABLE 2.-Mea?a monthly and annual temperatures ("P.) at selected stations in southern South America 

Inrch 

80.4 
80. 2 
7!l.9 
78.9 

hfision Iliglesn.. ...................... Parflguny ...I 23 23 
I(ivad:ivia ............................ Argentinn ... 24 12 
Asuncion.. ........................... I'nroguny 25 32 
corrientes.. .......................... 

... 

__-_ 

April 

____  
74.8 
75.0 
73.2 
71.6 

ceres ................................. do ....... I 2; y 
....... ~11cnmnii ............................. I::::~do zr 50 

i4.6 
i ? . X  I 
71 6 
74.0  I 
67. 2 
68.6 
60 4 
69. 1 
66. 6 

67.4 , 
01.6 , 
64.2 1 
59.3 i 
58. 8 
511. 2 
5% 6 
5 4 . 7 :  

54.8 1 

53.6 ! 
51.4 I 

64.2 I 

51. 5 1. 

07. 8 
R6.X 
6s. li 
G 6 . 2  
64. 5 
80.4 1 fi2. i 
62. 8 
C2. S 

titi. 2 
5!l.2 
2,: 7 
5fl.6 
.5:i. ti 
53. 8 
S I . ! )  
51.6 
50. 2 
47.1 
48.0 
45.9 

6n.X 

ber 

Wutn Crriz.. ......................... 1 .  .... do ....... I 52 22 

Octo- 
ber 

__- 

De- 
cem- 
ber 

~ 

81. 2 

80. 8 
80.0 
76. 2 
7 5 . 3  
70.0 
75.0 
27.0 

XG. 0 

Elcvn- 
tion in 

feet 
An- 
nual 

75.1 

71. I 
G i .  3 
67. 1 
GG. 2 
05 .5  
63. 1 

is. I 
73.5 

361 
OS2 
305 
177 
2x5 

1,466 
1,837 

46 
:io 

RS!I 
1, 38s 

X2 
x2 
!)2 

1n5 
1,700 
8SO 
151 
30 

4,059 
nm 
I57 

11,358 
59 

3,162 
8, !I48 

92 
30 

(2. 0 

71 0 1 72.2 ' 
e4.n 
63.0 
61 1 

TABLE 3.-Mean ?nonthly and aiinual leinperalurcv ("If'.) ut con- 
trusted eustcrn and western stations of southern South America 

I 
Length 

record 
n years 

of 

___ 
6 
8 

39 
IF 

20 

'cbru 
nry 

- 
82. 7 
84.0 
s2. 2 
SI. 2 
77. 8 
76. 4 
i4 0 
,,.S 
69. 2 
72. f i  
i 3 .  2 
$2.4 

G6. 4 
G!).  ! I  
68. 2 
R9. 2 
fif). 6 
G I .  1 
64.3 
G4. 2 
55. 8 
55.9 
.5i. !I 
57. 1 
K3. <I 
51.4 
48 .4  

I_ 

72.  n 

JIXIII- 
ary 

83. 2 
86.4 

81.6 
78.8 

82. n 

66.4 

D3. f i  
60. (i 

61.0 

69.5 
6% 0 
67.0 
65 6 
G I .  4 
RO. 5 
64.4 
58. 6 
62. 2 
60. 1 

1 67.; 

j 66. (i 
60.5 

I 62.0 

Juno 11 July 

/ /  
72.8 
74. 1 
i o .  4 
67.4 
62 7 
64.R 
61.7 
50.7 

R!). 1 
58.8 
55. 3 

GI. 0 

75. G 
76.8 
z3. S 
1 1 .  2 
67.S 
89. 7 
64 4 
G4.X 

D7. 0 1 63 6 
5!1, 2 

fi:j 2 

' 

Au- 
gust 

............. 

............. 
to ........... 

.................. 

............. 

............. 

............. 

GR. 5 
GG 2 
87.0 
G2. R 
56.4 
57. 2 
60 0 
54.8 
5!1. 8 
54. 9 
54. 2 
61. 1 
SI. 4 
55. 2 
.is. 2 
50. 5 
'1 5 .  s 
A0 6 
'I6 8 
4u. 8 
42.0 
45.8 
42.2 
3s. 5 
37. G 

3 G .  2 
33.6 

34. 8 

Chile ........ 18 00 
Argcntinn.~. 32 :io 
Chile 20 12 
Brnzil ....... 30 5:i 
Argentiii:i.-- 31 25 

do ....... 34 :io 
I J r~ ic i~ny  .... 34 52 

........ 

.................. I Chile ....... 
............. j Argentina ... 
............. 1 Chile ........ 
............. ~ Argentina ... 

?i 03 
40 48 
:13 2 i  
38 A6 

No- 
vem- 
ber 

78.8 
82. 4 
77. 3 
76.0 
i 2 . 6  
i 3 . 0  
6G. 7 
70. 0 
65. G 
07. 2 
Gh 4 
65, 3 
64. G 
61.8 

14 
<I 

12 
I1 
8 
8 

14 
11 

!I 
9 
7 

14 
0 

__.___ 

TABLE 4.-Extren~e 7)l07'1thly mean temperatures ("P.) at contrasted 
stations in Soutia America and North America, paired according 

69.3 
7?. 6 
61.4 
62.3 
titi.2 
04.x 
56.0 
55.3 
5!l. 4 
5s. 2 
5 5 . 2  
52.G 
48.6 

4% 2 J2 0 

50.0 46 0 
4;). 6 26. 7 
45.0 1 Jti. G 
48. G 46. fi 
42.0 1 38.2 
40. 6 35.4 
42.7 1 34.9 
41.4 1 32. 2 
33. 0 36.8 
35.5 1 30 6 

54.2 1 51.2  

__ 

Atlant ic  coost 

Bucncs A i r s  ........... 3.5" S .  
Wilinington, N. C _.___- 34' N. 

41. 8 
50.8 
"6.2 
p i .  0 
d7.4 
46. 0 
37.8 
35. G 
34.6 
32.3 
35.4 
30.S 

.__ 

Bnhiii Illnucn ........... 39" S. 
Atlantic City, N. J .._._ 39' N. 

bInliirpuc.. ..................... ......, Ar~ont inn  ... 
p(knin Sarniiento .................... ~ ..... do ...... 
I'unlh Corona ........................ Chile. ...... 

... !:a Quinzn.. .......................... 1 Argentina 

Doseado-. _ _ _ _ _ _ _ _ _ _ _ _ _ _  48O S. 
St. Jnhns, N. F ......... 4X0 N .  

Usliu:iin ............... 55' S .  
Iloiiodiilo. Lab-. ....... 55' N. 

Pacijic coast 

Antofnpnstn.. .......... 24" S. 
Iv l : l~ l t l~ ln ,  A l e s  ......... 230 N. 
I'UII~IL Angolos .......... 33' S. 
Snn Dicgo, Crilif ........ 3J0 N. 

Vnl(1irin ................ 4O0 S. 
Sun I'rnncisro, Cnlif.-.. 3 8 O  N. 

35 24 
45 30 
41 47 
22 10 

h q u i m n y .  .......................... 1 Chile ........ 

b t i i  Arenns.. .................. . - - _ _ I  Chile-. ..... 
Ushunia .............................. ! Argentina-. 

h n t o  del Inca ....................... 1 Argcntinn ... 

01482-29-2 

38 20 
32 48 
53 10 
54 50 

Elevn 
:ion ii 

feet 
I__ 

82 
i 8  

82 
52 

.__.__ 
125 

39 
"6 

16 
25 

134 
8 i  

30 
155 

16 
125 

180 
10 

889 

963 
tl28 

__ 

hlonth 

Jnnunry---.. 
July _ _ _ _ _ _ _ _  
Jiinuary ..... 
August ___._. 

January.---. 
August---- .  

Jmuiiry ..... 
August..--. 

74.4 
70. 1 

72.5 

GI. 4 
59. 8 

48. G 
50.4 

74. 8 

69. 8 
x3. 1 

G4.4 
68. 7 

tl2. 3 
60. 9 

56. 0 
03.1 

47. I 
58.2 

72. 0 

78. 1 
75.1 - 

Lowest 
monthl: 

mean 
~. 

61.2 
4G.5 

48.0 
32.5  

30.0 
22.5 

30. G 
-4.9 

Inferior 

Cilrollotti ............... 
Kiinsns City, hlo. _.____ 
Cincinnati, Ohio-- _ _ _ _  

39' S. 

39" N. 
39' N. 

Month 

Jiillusry..-.. 

July _ _ _ _ _ - - -  
_._.do _ _ _ _ _  _ _  

July. 
Jnnuary. 

July, 
January. 

July. 
lgebrunry 

June. 
Jimunry. 

July. 
February. 

July. 
January. 

Juno. 
Jnnuary. 

August. 
Jiinunry. 

Jiily. 
J nnunry. 

July. * 
J:i w a r y .  

Do. 

41. 8 

28.2 
30.3 
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ember1 No- 

5.511 
5. R3 
6.47 
7. 83 

3.21 
2.93 
3.03 
3.73 
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TABLE B.-Mean monthly and annual precipitation (in inches) at selected stations in southern South America 

Decem ber 

-- 

5.01 
(I. 11 
6. 8t 
8.04 

3.4r 
3.46 
4.10 
3.92 

I 

Station 

3. GI 
4.85 
5.34 
5.80 

3.64 
3.03 

rears 

1 
Paraguav 

Mision Inglesa ________________________________________----  
Asuncion _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Villa Rica. _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _  ~ 

Puerto Bertoni _ _ _  .___ _ _  _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _  - _ _ _  
Urupuav 

Montevideo._- _ _ _  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _  
San Jorge.. _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _  _ _ _ _  ~ - .  .-- _ _ _ _  ~ _ _ _  
Son Fructuoso _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _.___ ~ _ _ _ _ _ _ _  
Santa -4nna do Livramento I .  _ _  _ _ _ _ _ _  ~ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  

Chile , 

29 
40 
27 
13 

20 
23 
23 
7 

Argentina I 

6.07 
5.92 
4.90 
G.39 

2.77 
3.72 
2.70 
4.52 

--ll- 

0.00 1 
T. 
T. 
T. 
0. 06 
0. OF, 
0.02 
0.84 
0.19 
1.59 
0. 37 
0. 57 
3.43 
1.58 
2.40 
4.28 
6.68 
0.27 
6.63 

11.43 
8.54 
8.76 

18.77 

1 .  

0.00 
0.03 
0.03 
1.00 
0.57 
2.03 
0. 50 
1.64 
3.41 
2.32 
3.32 
5.30 
8.06 
7.56 
9.17 

11.16 
10.63 
9.80 

18.89 

0.00 I 'r. 
0.01 
0.14 
0.00 
1.15 
1.02 
0.78 
2.44 
2.59 
4.29 
6.72 

7.85 
7.78 

13.27 
7.39 

11.21 
15.53 
9.61 

13.76 
20.76 
17.04 

3.68 

Febru. 
ary 

__ 

4.80 
4. v3 
4.03 
5. 77 

2.82 
2. 15 
3.07 
4. 10 

1'. 
T. 
0.00 
T. 
0.98 
T. 
0.00 
0. 69 
0.06 
1.02 
0.01 
0.15 
3.00 
0.51 
0.84 
1.78 
6.34 
4.10 
2.80 
9.59 
8.62 
2. 96 

17.98 

0. 71 
1.87 
1.22 
0.51 
1. 18 
0.28 
2.36 
2.44 
1.93 
2.24 
4.32 
5.12 
3.42 
2.76 
2. GO 
0.83 
4.33 
5.12 
4.84 
5.24 
__ 

0. or 
0.13 
0. o( 
1.51 
2.37 
0.G 
3.29 
1.78 
5. 7C 
G.5C 

8.24 
9.81 

10.29 
6.43 
9.53 

10.94 
9.31 

14.48 
20.11 
14.46 

2.7a 

-I/- 

21 
58 
20 
32 
15 
10 
11 
45 
11 
12 
40 
52 
26 
11 
7 

12 

March I April 

- I 

1.05 
0.03 
1.26 
0.01 
0.18 
2.48 
0.39 
0.69 
1.54 
6.18 
4.73 
2.46 

11.78 
5.99 
3.30 

I 17.64 

__ 

5. 11 
5.27 
6. 10 
5.33 

6.51 
5.48 
4.88 
9.91 
9.72 
9. 89 

18.14 

3.21 
4.41 
4. 77 
6. 22 

6.41 
5.56 
4.21 

10.10 
9. 68 
3.20 

17.72 

0.24 
0.32 
0. 83 
0.16 
0.71 
0.47 
1.06 
1.18 
1.89 
1.81 
4.02 
2.56 
4.21 
4.21 
3.94 
1. 85 
5.24 
7.28 
4.88 
5.24 

__ 

4.44 
5.74 
6. 12 
6.59 

4.62 
4.56 
4.36 
4.25 

0.00 
T. 
2. 

0.39 
0. 51 
0.91 
0.47 
0.75 
0.32 
2.13 
1.93 
1.80 
2.05 
4.05 
5.20 
4.88 
3.98 
4.09 
1.18 
5. 87 
6.50 
5.12 
6.04 

_____ 

0.43 
0. 83 
0.87 
0.28 
1.10 
0.24 
2.01 
2.20 
1.69 
2.24 
3.50 
5.63 
3.86 
3.40 
3.94 
2.20 
6.02 
5. 63 
5. 79 
5.35 

1 In Brazil. 

CLIMATIC CONDITIONS IN THE SEVERAL SUBDIVISIONS 

Meteorological data in greater detail follow for the 
four continental divisions of southern South America, 
Paraguay, Uruguay, Chile, and Ar entina, and also for 
some adjacent areas, Juan Fernan B ez Islands, Falkland 
Isl,ands, South Georgia, and South Orkney Islands. 

PARAGUAY 

The general level of the lowlands in the west and of 
the Chaco (west of the Paraguay River) may be taken 
as 250 to 300 feet above the sea; eastern Paraguay is 
much higher, yet it is not, by any means, a mountainous 
country, but m contrast with the monotonously level 
pampas of Argentina its diversified surface may well 
seem so. No art of this region appears to be higher 
than 2,000 feet. 7 

0.08 
0. 16 
0. 12 
0. 71 
0.47 
0. 55 
0.28 
0.59 
1.81 
3.48 
1.68 
1.26 
2.36 
4.33 
4.72 
3.64 
5.59 
5.75 
6. 73 
6.06 

Paraguay (second edition). International Bureau of American Republics. Wash. 
ington. 1902. 

0.04 
0. 12 
0.00 
1.01 
0.39 
1.97 
0.00 
0.47 
1.57 
1. 14 
0.99 
0.51 
1.18 
1.77 
2.83 
8.23 
4.02 
3.70 
5.59 
4.90 

I/ 

0.04 
0.00 
0.00 
0. 59 
0.35 
1.97 
0.00 
0.20 
1.54 
0. 63 
0.28 
0.16 
0.32 
1.22 
2 0 1  
6.67 
0.77 
2.76 
4.00 
4.92 

- 

3.2f 
2.81 
4. Of 
6. 04 

2.7: 
2.84 
3.24 
3.31 

T. 
T. 

July 

~ 

1.55 
2.38 
3.09 
3.35 

2. 52 
3.45 
4.23 
4. 62 

T. 
0.03 
0.04 
0.15 
0. MI 
1.18 
2.28 
0.80 
3.11 
2.13 
4.00 
5.02 
2.04 
fi. 54 
9.80 

11.72 
6. 73 

10.70 
10.63 
9. 56 

15.06 
21.74 
16.34 

0.28 
0.00, 
0.00 
1.30 
0.24 
0.91 
0.04 
0.08 
1.28 
0.91 
0.33 
0. IO 
0.47 
1.42 
2.16 
4.92 
2.05 
1.85 
3.27 
4.53 

3.08 
3.87 
3.97 
3.79 

'r . 
0.01 
0.01 
0.08 
0.02 
0.55 
1.41 
0.59 
2.17 
1.51 
2.70 
3.20 
2. 61 
5.30 
7.28 

10.07 
7.73 
9.43 

13.38 
8. 59 

12.80 
17.54 
13.63 

0.12 ~ 

1.18 I 
0.00 
0.00 
0. 51 
0.32 

0.00 
0.32 , 
0.91 
0.71 
0. 51 
0.12 
0.79 
1.38 
2.24 

3.19 
3.27 

2. 15 
3.40 
4.63 
R. 89 

3.36 
2.82 
4.54 
4.98 

0.00 
0.01 
0.02 
0.03 
0.04 
0.15 
0.25 
0.43 
1.23 
1.50 
1.22 
2.05 
2.32 
3.46 
4.00 
6.23 
6.74 
6.22 
8.22 
9.35 

10.11 
8. GO 

16.46 

0.12 
0.00 
0.00 
0.12 
0.51 
0. 55 
0.00 
0.35 
1.18 
1. 65 
0.90 
0.35 
1. 10 
2.20 
2. 87 
2.72 
2. 72 
2.91 
4.88 
3.58 

)ctobf 

- 

4.46 
5.87 
5.8i 
5.8f 

2.4E 
3. 67 
3.3i 
3.83 

T. 
1'. 
0.02 
0.02 

0.02 
0. w 
0.38 
0.54 
0.85 
0.44 
0.82 
1.29 
1.41 
2.27 
2.46 
5.42 
5.28 
5.28 
8.88 
7.54 
0.45 

13.26 

'r. 

0.24 
0.00 
0.47 
0.32 
0. 75 
0.35 
0.20 
0.87 
1.50 
2.48 
2.38 
1.54 
3.39 
3.82 
3.35 
1.46 
5.04 
6. 42 
5.98 
5.91 

innual 

40.83 
54.61 
GO. 70 
70.14 

37. 99 
40. 90 
46.93 
52.88 

0.02 
0. 05 
0.16 
0.59 
2.34 
4.71 
7.98 
8.73 

14.09 
18.86 
19.08 
28.04 
32.95 
40.17 
51.03 
73.8G 

88.07 
105.13 
119.33 
124.93 
139.11 
200.33 

no. GO 

3.48 
4.35 
6. 11 
7. 17 
7. 64 
9. 11 

11.35 
13.27 
18.85 
21.52 
27.73 
28.28 
30.04 
33.54 
37.86 
39.02 
48.43 
53.39 
58.27 
58.71 
L_ 

The data presented here for 'stations representing all 
except the highest regions are taken almost entirely from 
the works of W. G. Davis, published in 1902, 1910, and 
1914 by the Oficina Meteorol6gica Argentina, Buenos 
Aires. 

The highest mean annual temperature is 75' at  Mi- 
sion Inglesa (361 feet), in the Gran Chaco, and the lowest 
is 71' a t  Puerto Bertoni (515 feet), on the eastern border. 
There is considerable change in temperature from sum- 
mer to winter; a t  the first of the stations just named the 
mean for January and February is 83', while that for 
June is 66', and at  the second the values are 79O for the 
midsummer months and 61' for July. Temperatures of 
about 110' have been recorded in all regions and are 
rather frequent a t  Mision Inglesa, where temperatures of 
100' or above have probably been recorded in all months 
of the year. Readings of 32' or slightly lower have been 
noted at  all stations except Asuncion. 
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T A B L E  6.-Temperature data ( O F . ) ,  Paraguay 

Mean milximum temperature 

5/01. 8 188. 281. 1177.01179. 3 82.086.01'88. 7/91, 0193.41187. 2 
ltacurubi del Ilosario, 

Mean minimuin temperature 

70. 5170. 9'00. 31163.5'57.9i55.81 a55. 2 55.0159.51 62. 0 06.7 G8.9 163.0 

1 1; M enn temperature (maximum+minimum+z) 

74.8 G9.5iGG. 4'167.2/88.5 72.8 75 0 78 8 81.21'75. 1 
73. 2'07.0 63.G/,G5. 6 67.0170.411731 8177: 8180. 8;/73. G 
71.8166.0102. 2ibO. 8162. 0 08.41 71 175.6 78.4;170.8 

1 ( 1  Menu temperature (7 n. m.+2 p. m.+O p. m.s3)  

Highest temperature I I /  

I I1 Lowest temporntute 

country and through the year; the nearest approach to a 
dry season is found in the amounts for the winter months 
of July and Augcst in the region extending from Itacurubi 
del Rosario to the northwestern border, but even here in 
the dricst month, August, the average amount of precipi- 
tat'ion received is 1 inch. The total annual rainfall is 
less than 50 inches in the Gran Chaco (Mision Inglesa, 47 
inches), 50 to 60 inches over the remaining area exclusive 
of tho higher eastern section, and 70 inches a t  Puerto 
Bcrtoni, the only station representing the eastern region 
drained by the Parana River. 

TABLE S.-Precipitation data, Paraguay 

Mean precipitation (in inches) I /I 

1 11 Maximum precipitation in 24 hours (in inches) 

I I /  Xean number of days with procipitation 

I Climate of tho Aigrntine Republic (1902) and Argentino Meteorological Service. 
Wnlter Q. 

Monthly record of trmprraturc and pressure in Smithsoninn Miscellnneous Collec- 

=istory and Organizntlon, with a coudensed summary of results (1914). 
Davis. 

tions, VOI. 79. 

1 1913-1922. Mss, Oficina Rletcorol6gicn Argentinn. 
2 Smitlisonian Miscellaneous Collections vol. 70, p. 1138. 
8 Monthly record in Smithsoniau Miscol\nnoous Collections, VOl. 70. 
4 See footnotos preceding tablos. 
8 18i7-1902 (broken). Moteorologischo Zcitschrift, 1908, p. 322. 1903-1023 (broken). 

6 Stnithsonian Aliscellnneous Collcctibns. vol. 79, p. 1139. 
Smithsoninn Miscellaneous Collect.ions vol. 79, p. 1137. 

7 1910-1922, Mss. Oflciun MotcorolBgica Argontinu. 

T A B L E  7.--IZelalioe humidi ty  and cloudiness data, Paraguau TABLE 9.- W i n d ,  fog,  and thunderstorm data, Paraguay 

It Menn rolative llurniditv I I I! Prevniling wind direction 

Moan wind velocity, miles Per hour Moan relntive humidity, 7 a. ni. 

6 82 82 88 00 92 91 90 86 83 82 84 83 86 
7 83 84 68 80 00 80 88 83 80 70 78 80 84 Asuncion 2 - -  _ _ _ _ _ _ _ _ _  

57 Itacurubi del Rosa- 62 rior- _ _ _ _  _ _ _ _  _ _ _ _ _  _ _  7 
54 Asuncion8 _ _ _ _ _ _ _ _ _ _ _  35 

_ _ _ _  
81/ Ydl 84 88/ 8811 84/ 7g/ 7 d l  7 4  741 741 Mean number of days with fog 

MisionInglesnI______ 5 
Moan relntive humidity, 2 p. m. 

&loan number of days with thunderstorm 
Mean cloudiness 1 
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Montevideo: 1 
24 hours ..________ 10' 

2 7 a. p. m m _ _ _ _ _ _ _ _ _ _ _ _  __._____._. 1 10 101 

2 p. m.,Dp.m.-.. 191 
Montevideo,27 a.m., 

in elevation, represent conditions over all except the 
rather limited higher areas, some of which approach the 
2,000-foot level. 

The climatic tables have been compiled from bulletins 
of the Observatorio del Prado, Instituto Nacional 
Fisico-Climatolbgico and the Observatorio Central, both 
in Montevideo, supplemented by data from the Brazilian 
Boletim de Normaes, in order to extend the survey to the 
northern and eastern borders. Conditions in the west, 
along the Uruguay River, may be learned in greater 
detad by reference to data for stat,ions in the littoral 
region of Argentina. 

With its small asea and lack of featured topography 
Uruguay presents, of course, no marked contrasts in 
temperature. The extreme range in rnenn annunl t-m- 
perature can be little more than 3' (64' to 61' F., extreme 
conditions represented by Santa Anna do Livrrtmento, 
Brazil, and Montevideo). The change in mean tcmpera- 
ture from summer to winter is about 20' (Montevideo, 
January and February, 72O; June and July, 50'). 
Maximum temperatures of 100' or above and minimum 
temperatures slightly below 25' have been rccorded in 
all regions. 

TABLE 10.-Temperature data (OF.), Uruguay 

Mean rclativo humidity 
GO 72 75 78 82 81 82 78 79 76 70 69 78 

78 521 83 571 87 5811 80 621 90 681 80 cB11 90 681 87 tx 88 83 611 76 ill 7lj bil 85 61 

66 07 G$ 71 71 74 7fj 73 71 69 OG 85 70 

Santa Anna do Liv- 
ramento. Brazil I - - -  

17 7 

7 

10 

San Jorge _ _ _ _ _ _ _ _ _ _ _ _  
Santa Victoria do 

Palmar, Brazil le--- 
Montevideo 2.. _ _ _ _ _ _  

/pB 82.4 7'84.6 48'2. 81.7 81.5 77.0 01; 172: 74.5 G r  1 64: 67.3 3 ' r  8 GO. 59. 3 2 , r  6 59: 00.4 9 8 r 7 l r  61.5 63.1 63.0 06. d 70.9 08.0 3 r  78.2 74. 5[ 1 83.0 70.2 2 l r  72.4 70.9 5 
82.0 81.7 76.6 72.3 84. 2 57. 7 57.0 50. 2162.8 67.8 74.8 80.4 GO. 8 

Menn minimum temperature 
Santa Anna do Liv- 

ramento 1 _ _ _ _ _ _ _ _ _ _  
San Jorge ._._..______ 
Santn Victoria do 

Palmar _ _ _ _ _ _ _ _ _  
Montevideo a - -  _ _ _ _ _ _  

15 

Santn Anne do Liv- 

San Jorge- - _ _ _ _  _ _ _ _  _ _  ramento 1 .___._____ 

Menn temperature, 24 hours 

71.617~.4108.01163.0/56.5152. 01150. 0161.4J55.2/169.0/Cd. 6169. 31161.1 

Highest temperature 

Santa Victoria do I 

17 
15 
12 
21 

Palmar 1 _ _ _ _ _ _ _ _ _ _ _  
Montevideo 1 8  _ _ _ _ _ _ _  

Montevideo 2 - - - . - - - -  

Santn Anna do Liv- 
ramento I - - - - - - - - - -  

San Jorge- _ _  _ _ _ _  - _ _ _ _  
Santa Victoria do 

Palmar 1- - _ _ _ _ _ _ _ _ _  
Montevidco f ..__ _.__ 
Montevideo 3 . .  _ _  _ _ _ _  
Montevideo 4 ._______ 

Santa Anna do Liv- 

9 4  

7 6  
5 
4 
3 
6 

ramento 1- - _ _ _ _ _ _ _ _  
Snn Jorge- _ _ _ _ _ _ _ _ _ _ _  
Santa Victoria do 

Palmar 1 .__________ 
Montevideo 1- - ___.__ 
Montevideo 8- - _ _ _ _ _ _  
Montevideo 4. _____. 

ii 

(i 

Montevideo 9 _ _ _ _ _ _ _ _  

4 5  

6 7  
8 

6 6  
4 4  
7 6  

6 7  
7 

G B  

Mean maximum temperature I/ 

2 

7 
4 
5 
4 
5 17 

Lowest temperature II 

Mean number of days with maxlmum temperature 05O or 
above 

3.41 2.61 0. 511 0.11 0.01 0.011 0.01 0.01 0.011 0.01 0. 21 1. 21) 5.5 

Mean numher of days with minimum temperaturo 3 2 O  or 
helow 

1 Bolotim d c  normnes. Directorin de Motoorologia Brazil ltio do Janeiro 1022. 
1 Observatorio del Pmdo, Instituto Nncional Flsicd-Clirna~ol6gico. lWl-19zb. 
8 Observatorio Centrnl, Instituto Meteorol6gico Nncional, 1906-1024. 
4 Villa Col6n (8 miles north of the city) 1883-1902 

Monthly record of temperature and ;ressure in 'SmithSOniRn Miscellaneous Collec- 
tlons, vol. 79. 

TABLE 11.-Relative humidi ty  and cloudiness data, Uruguag 

Menn cloodincss Sun Jorgc, 0 a. m., 3 

Moan daily duration on sunshine, in hours 3 

7 .516.1 4 . 7  6 .5  G.5 6.8' 8.1  9.8 9.9 8.0 
7.51 6.31 5.4'1 5. 11 6.21 7. 111 7.8110.0~10.4!1 8.0 

--.I_____._~ .____ ____~_._ 

1 Observatorio del Prado. 
Observntorio Central. 
Mean annutd total, 2,905 hours ut both stations. 

Precipj tation is rather uniformly distributed over the 
territory and through the year. Annual means show an 
increase from about 38 inches over the southern third of 
the area to about 46 inches in the third lying parallel to 
the northern border, in which the extreme local means 
reach 50 inches. The monthly average is highest in 
March (4.6 inches) and lowest in June (3.2 inches). 
This lighter rainfall in June is in rather marlred contrast 
with the hearier rainfall in the remainder of the colder 
period from March to September, inclusive. 

TABLE 12.-Precipilation data, Uruguay 

Zanja Uonda-. _ _ _ _ _ _  j 
Santa Anna do Liv- I 

I rumenlo 1 _ _ _ _ _ _ _ _ _  
San Fructuoso - 
Melo a---* _ _ _ _ _ _ _ _ _ _ _  
Santn Vlctoria do 1 

Palmar 1 _ _ _ _ _ _ _ _ _ _  
Rocha.. _ _ _ _ _ _ _ _ _ _ _ _ _  
Montevideo: 

Observatorio dol 
Prado _ _ _ _ _ _  - - - 

Villa Colon-..-.. 

9116.42 3.4614.571,3.03 2.0912. 90;ll. 6911.65j3. 07112.2814.08 4.0011 G.42 

1 11 Mean number of days with 0.01 inch or more of precipitation 
Zanja Uonda _ _ _ _ _ _ _ _  
Santa Anna do Liv- 

rsmento 1 _ - _ _ _ _ _ _ _  
San Fructuoso ....-. 
Melo .... _ - _ _ _ _ _ _ _ _ _ _  
San Jorge 4 - _ - _ _ _ _ _ _ _  
Fray Bentos. _ _ _ _ _ _ _  
Santn Victoria do 

Palmar 1 _ _ _ _ _ _ _ _ _ _  
Rocha _ _ _ _ _ _ _ _ _ _ _  _ _ _  - 
Montevideo 8 _ _ _ _ _ _  ~ - 
__I--- 

4 

7 
5 
6 
4 
6 

7 
6 
5 
- 

4 

4 
5 
6 
4 
5 

8 
6 
7 
- 

2 

6 
5 
5 
4 
0 

8 
7 
B 
- 

3 

8 
6 
G 
5 
(i 

6 
7 
6 

-_ 
1 See footnote. Table 10. 
1 Monllily record in Smlthsonlan Mlscollancouu Collections vol. 79 
8 The total of 38.31 inches and the maximum 24:hour amouni of I6.9i inchcs in Fobru' 

nry. 1002, nre questionnble. 
4 Data for Achar, 20 miles northwest of San Jorgo. 
6 Observatorio del Prado. Mean annud numbur of dnys with proclpltation less tbau 

0.04 inch, 13. 
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_ ~ _ _  I Piintn Punta Punt8 
Time Oarranza Tunibes Lavapic 

- __.__ -- -- - 
OF. O F .  O F .  

74 76 
80 7a.  In ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ -  64 

05 
58 67 

OF 9 p. rn-.-..-....-....---.--~-----~-----.----- 59 

52 57 84 
Mo~imum .............--~--~--~--~~~-.-~~~.. 68 101 
Minimum _______.__ _ _  - _ _ _  ~ _ _  ._._._____-_---- 

2 p m  ______.._. __.__ __________________--.---- (14 

TABLE 13.-Wind, jog, and thunderstorm data, Uruguay 

~ s ~ a  
Mochn 

0 P. 
- 

Bo 
a? 
61 
fi5 
66 

h l t H  AIlnH (10 LiV- I 
rumcnto, Brnzil 1- 

h n  Jorgo _ _ _ _ _ _ _ _ _ _  
hanta Victoria do 

Palmar, Brazil 
Uontevideo 1 _ _ _ _ _ _ _  

Pravniling wind direction 

Mean mind velocity 
Santa Anna do Liv- 

ramento1 _ _ _ _ _ _ _ _  5 3.1 2.7 3.1 2 .9  3.4 3.0 3.6 5.6 4 .3  
Santa Victoria do 

Palmar 1 _ _ _ _ _ _ _ _ _  7 12.3 11.4 11. F 11.2 10.2 1:. 2 10.7 12.8 13.6 
hlontevideo~ _ _ _ _ _ _  ~ I 15 8 . 4 8 . 4  i.ZI-Si.-I i . ~ l 8 . 4 9 . ~ 8 . Y i  

Mean number of days with wind velocity 35 miles per 
hour or higher 

2.91 3.51 1.911 3 . 3 1 2 . ( ~ J 3 . 0 1 l 4 . 0 l ~ . 8 ~ ~ ~ . ~ 1 ~  5.013.51 4.7//44.0 

I I1 
1 See footnote under Table 10. 3 Observatorio del Pmdo. 8 Observatorio Central. 

CHILE 

This ribbonlike country, extending from 18' to 56' 
South latitude, is nearly 2,700 miles long while its main- 
land width varies between 50 and 225 miles. North of 
latitude 30' lies an elevated arid region, occupied in part 
by the Desert of Atacama. I n  striking contrast to this 
there stlretchcs southward to the Gulf of Ancud, in lati- 
tude 41°, the Vale of Chile, a fertile, well-watered valley 
or plain, shut in by the lofty Andes on the east and the 
maritimc range bordering the sea. South of the Gulf of 
Ancud nearly all of the territory is inountainous and in- 
hospitable, with few scattered settlements. 

The Anuario Meterol6gico.issued by .the Instituto Cen- 
tral Meteorol6gico y Geofisico de Chile, Santiago, pro- 
vides data sufficient for the preparation of extensive cli- 
matic tables. I n  R. C. Mossman's paper, The Climate 
of Chile, published in the Journal of the Scottish Metero- 
$gical Society, 1910, data are given for only a very few 
Inland sta$ions. I n  recent years there has been remarlr- 
able progress in the extension of the network of stations, 
S? that It is now possible to obtain a general survey of 
climatic conditions. 

Temperature.-From north to south over nearly equal 
distances along the coast the mean annual temperature 
decreases as follows: Arica, 64' F.; Caldera, 60'; Punta 
An eles (Valparaiso), 59'; Punta Corona (Ancud), 51'; 

the central valley the corresponding values are : Ovalle 
(820 feet), 62'; Talca (322 feet), 58'; and Temuco (367 

Ollague, the highest station, situated within 

c f  Evanjelistas, 43', the lowest for the whole area. I n  

54'. 

From the high maxima at Punta Angeles and Valdivia 
(Table 15), it may be assumed that the fohn occurs in 
the coastal region between latitudes 37' and 40' S. 

Along the northern coast maximum tempera!ures are 
slightly above 90'; along the coast south of latltude 40" 
we find the extremes to be 79O a t  Punta Corona, 76' a t  
Rllelinka, and only 60' at Evanjelistas. I n  contrast to 
this low maximum a t  Evanjelistas there are rfllative high 
maxima at  the more eastern, leeward statlons Punt& 
Arenas (81') and Punta Dungeness (SO'). 

Freezing temperatures occur along the coast from 
Valdivia southward and at  nearly all of the inland sta- 
tions except in the ext8reme north. The extreme mini- 
mum temperatures recorded for the entire country are 
-2' at  Lonquimay (3,182 feet) and 9' a t  Potrerjilos 
(2,789 feet). Unfortunately, temperature extrrrc;mes are 
not avajlable for Ollague (12,126 feet). 
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TABLE 15.-Temperature data ( O F . ) ,  Chile TABLE 15.-Temperature data (" F.), Chile-Continued 

5 
17 
25 
I6  
11 
4 

25 
25 
12 
13 
25 
21 

11 
24 
24 
19 
9 
9 

11 
14 
11 
17 
22 
19 

11 

Mean daily range in temperature * I I/ Mean maximum tempcrature Coast I I1 

92 97 91 951 
90 88 00 86 
00 92 80 82 
86 90 92 86 
00 90 00 90 
78 77 73 77 
86 85 82 77 
79 79 77 75 
92 93 94 91 
96 90 92 91 
86 94 89 87 
96 98 94 88 

100 98 96 85 
77 79 74 70 

101 83 84 82 
96 88 80 81 
99 93 93 84 
98 96 95 82 
91 95 90 81 
74 75 75 67 
76 74 76 68 
77 80 74 63 
58 00 60 56 
81 77 73 64 

a2 82 78 77 

Tacna _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  I 

82 
77 
80 
71 
70 
70 
86 
86 
80 
81 
69 
09 
65 
74 
72 
57 
69 
63 
56 
66 
52 
53 
51 

El Teniente _ _ _ _ _ _ _ _ _ _  
Talca. ~. _ _ _ _ _ _ _ _ _ _ _ _ _  
Punta Carranza..-.-- 
P u n t s  Tumbes _ _ _ _ _ _ _  
Punta Lavapie ______. 

85 
89 
81 
87 
78 
82 

Valdivia --.-...--.-.. 
Punta Corona _ _ _ _ _ _ _ _  
Melinka ...- - _ _ _  _ _  - - - - 
P u n t s  Dungeness.--- 

80 
89 
78 
85 

Evanjelistas- _ _ _ _  - _ _ _  - - 
Punta Arenas _______. I 

87 96 97 94 97 
91 95 96 99 99 
79 88 91 91 94 
88 92 97 99 99 

58.5 59.2 60.1, 61.7 64.4 66.7 63.5 
64.9 68.9 71. 6' 75 2 79.2 82.2 75.2 
63.7 66. 6 69.3l 75: 6 81.0 85.6 75. 5 
59 4 61.0 62.4' 64.8 69. 1 71.4 60.0 

48 0 49.3 51 6 56 8 59.7 64.4 57.3 

56. 1 56. 1 57.21 59.7 61.9 64.4 GO. 6 

59: 0 62.265.3l 71.6 78.3 83.3 72.3 

55: 9 59.5164: 4' 71: 2 77.7 83.3 71.3 

Tacna _____________-_ -  
Arica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Iquique _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ollague, 7 a .m _ _ _ _ _ _ _  
Antofagasta _ _ _ _ _ _ _ _ _ _  
Refresco _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Potrerillos _ _ _ _ _ _ _ _  - - _ _  
Caldera _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Punt8  Tortuga _ _ _ _ _ _ _  
Ovalle _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Los Andes _ _ _ _ _ _ _ _ _ _ _  
Punta Angeles ...-... 
Santiago _ _ _ _ _ _  _ _ _ _ _ _ _  
El  Teniente _ _ _ _ _ _ _ _ _ _  
Talca _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Punta  Carranza _ _ _ _ _  ~ 

P u n t s  Tllmbes _ _ _ _ _ _ _  
P u n t s  Lavapie _ _ _ _ _ _ _  
Lonquimay _ _ _ _ _ _ _ _ _  - 
Temuco _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Valdivia _ _ _ _ _ _ _ _ _ _ _ _ _  
P u n t s  Corona ._______ 
Melinka- _ _ _  _ _ _ _ _ _ _ _ _  
Punta Dungeness. _ _ _  
Evanjelistas _______.__ 
Punta Aren as... _ _ _ _ _  

I II Mean minimum temperature 
5 61.261.758.6 

10 04.2R4.863.9 
14 62.161.559.7 
3 46.343.540.6 
6 63.163.0 GO. 8 
4 46.0 44.2 44.6 
4 47.8 48.2 46.4 

13 60.4 GO. 8 58.8 
14 57.6 57.9 56.1 53.1 51.1 48.7,47.8 48.6 49.8 51.3 53.2 55.9 52.6 
12 55.2 ,%. 7 51.3 48.2 45.9 42.4 42.4 43.7 46.4 47.7 50.4 53.4 48.5 
13 53.8 52.5 48.9 44.4 40 336 1 36.5 38.540.5 44.4 48 2 51.8 44.6 
14 56.555.854.3 51 850046:8!46 846 848 o 50 25 i354 .7  51.2 
14 53.1 51.6 48.9 44: 8 41: 4 37.0' 37: 2 38: 8 41: 7 45: 148.4 51.3 44.9 
12 51.1 50.5 47.3 '44.1 39.2 32.0,33.1 33.1 34.7 39.7 43.5 48.2 41.4 
12 54.0 51.8 49.3 '44.4 41.537.9 38.3 38.740.6 45.9%. 7 51.1 45.1 
14 52.5 52.2 51.3 149.1 47.5 44.6 b4.4 43. 9 44.8 47.148. 9 50. 91 48.1 
14 52.7 52 5 51.6 '49.8,47.8 44.2 44.2 43.5 44.4 46. 8 48. 7 51.1 48. 1 
13 54. o 53: 6 53.1 '50. B 49.1 46. 2 46.2 45.5 45.9 47.5 49.1 51.41 49.4 
9 40.3 38.1 36.9 33.1 31.8 26.8 26. 1 27. 3129. 7 33. 6 36. 1 38.7 33.2 
8 50.2 48. 9 48.2 44.4 42.4 38.3 39.0 38.8140.5 43.7 45.9 48. 6 44.1 

11 51.6 50 4 48.9 45.9 43.940 6 41.0 39. 9 40.5 43.5 45.7 49.5 45.1 
14 51. I 50: 4 49.5 46 6 44 4 42' G 42 4 41 7/42 4 44.8 
11 49 3 49 1 47.7 45: 3 42: 8 40: 8l.41' 0 40: 3 40: 6 43.0 
13 45: 9 45: 5 44.8 40.1 36.3 33.6 32: 9 33.4'35.2 38.3 
13 43.5 43.7 43.3 41.0 38.5 36. 9 38.1 30. 1!37.0 39.0 
14 45.0 43.9 42.1,37.8 34.5 31.8; ai. 1 31.8j35.1 38.1 

73 
08 
68 

I 11 Mean temperature (maximum+minimum+2) 

77 75 88 82 9G 
82 88 92 971 99 
74 84 90 95 98 

50 fin 
51 52 
50 50 

40 61 40 52 
30 40 
43 45 
41 42 
41 47' 

46 48: 

27 30' 

41 43 
37 40 
40 41 
21 26 
33 36 

36 40 

28 32 

37 411 

37 36' 

37 37 

:; :; 
33 30 
29 32 

rams __._____________ 
Arica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Relresco _ _ _ _  - - - - - - - - 
Caldera _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ovalle _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
P u n t s  Angeles _ _ _ _ _ _ _  
Santiago _ _ _ _  ~ _ _ _ _ _ _ _ _  
P u n t s  Lavapie _ _ _ _ _ _ _  
Lonquimay. - _ _  _ _  - - _ _  
Temuco-.- _ _ _ _ _ _  - _ _ _ _  
Valdivia- - - _ _ _  - _ _ _  - 
Melinka _ _ _ _ _ _ _ _ _  _ _ _ _ _  
Evanjellstas _ _ _ _ _ _  _ _ _  - 
Punta  Arenas _ _ _ _ _ _ _ _  
tions, vol. 79. 

1 Monthly record of t  

41 
4G 
43 

45 27 
9 

39 
87 
33 

30 

10 

3333 
36 

-2 
21 

29 

16 

23 

24 

23 

E 
19 
24 

(1 Mean temperature (7 a. m.+2 p. m.+9 p. m.+9 p. m.+4) 

45 
49 
47 
49 
33 
24 
39 
37 
37 
29 
39 
31 
II 
20 
30 
33 
38 
16 
25 

35 
32 
22 
2fl 
23 

28 

1 

6mperature and pressure in Smithsonian Miscellaneous Collec- 

Tacna __.____ - - _ _ _ _  _ _  
Arica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
I uique _ _ _ _ _ _ _ _  _ _  _ _ _ _  011 ague, 2 p. m., 7 a.m. 
Antofagssta- _ _  _ _ _ _ _  _ _  
Refresco _ _ _ _  - - - - - - - - - - 
Potrerillos _ _ _ _  - - - - - - - - 
Caldera. _ _ _ _ _ _  _ _  _ _  - _ _  
P u n t s  Tortuga I------  
Ovalle _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
50s Andes _ _ _ _ _ _ _ _ _ _ _  
Punta  Angeles _ _ _ _ _ _ _  
Santiago I _ _ _ _ _ _ _ _ _ _ _ _  
E l  Teniente _ _ _ _ _ _ _ _ _ _  
T a k a - -  - _ _ _  _ _  _ _ _ _ _ _  
Punta Carranza -....- 
P u n t s  Tumbes _ _ _ _ _ _ _  
P u n t s  Lavapie _ _ _ _ _ _ _  
Lonquimay- _ _ _ _ _ _ _  - - 
Temuco _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Valdivia- - - - - - _ _ _ _  _ _ _  
Punta Corona _ _ _ _ _ _ _ _  
Melinka _ _ _ _ _ _  - _ _ _  - - - 
P u n t s  Dungeness..-.. 
Evanjelistas _ _ _ _ _ _  
Punta Arenas 1 _ _ _ _ _ _ _  

Arica _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Caldera .__.__________ 
PuntaAngcles.-..--. 
Punts Lavapie ______. 
Valdivia _________._._ 
Mclinka _____.________ 
Evanjelistas ______._-. 
Punta Arenas. _ _ _ _ _  _ _  

0.0 0.01 
0. 0 0.0 
0.0 o 
0 0 

0.0 O.O1 
7.2 4.6'48. 
0.0 0.0 
0.0 0.0 

0 0  0 0  

1.2 0.0 

1:1 

0 0 0 0  

0.5 0: 0 

Highest temperature I I/ 

3.3 
20.7 

0'15.3 
00 '13.8 
0:2'61.9 

17.1 

17.9 
10.8 
0.7 

27.: 
12. 
65.4 

I Tacna _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Arica _ _ _ _  - - ._. ___. - ._ - 

9 0.1 0.3 
6 2. 5 1. 0 
9 2. 1 0. 7 
2 2.4 0.1 
8 13.2 10.8 
5 3.0 0.3 
821.818.6 
0 4.0 1.4 
4 2.9 1.5 
2 0.0 0.0 
8 8 2 2 2  

614.3 5.8 
51 3:5 1: I 

'1 aica.. . ___._.__._.__ 
I'unta Carranza. _ _  - -. 
Punta 'rumbcs..--.-. 
Punta Lavaoie _ _ _ _ _ _ _  

0.0 
0. 7 
0.0 
0.0 
4. 2 
0.0 

11.9 
0. 1 
0.3 
0.0 
0 2  

1.7 
0: 1 

9 
3 

2 
5 
0 
6 
0 
5 
2 
3 

367.a 02.8 
70.0 I66 7 
62.2 157: 4 

164.8 60.6 
1365.8 59.3 
662.4 67.4 

06. 6 67 0 
59.5 155: 8 
50.1 '47 3 
59.0 '53: 1 
59.0 52.9 
53. 6 150.0 
46.5 '43.3 
50.9 44.1 

86 
83 
80 
79 
84 
72 

68 
66: 

681 

54i 

Lowest temperature I Ii 
Tacna ...-. . - - _ _ _ _ _  _ _ _  
Arics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Iquique. _ _ _ - _ _ _ _ _ _ _ _  ~ 

Antofagasta. _ _ _ _ _ _ _  _ _  
Refresco _ _ _ _  _ _  - - ~ - - - ~ - 
Potrerillos _ _ _ _  _ _  - - - 
Caldera. ________.____ 
Punta Tortuga _ _ _ _ _ _ _  
Ovalle _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Los Andes. ~ - _ _ _ _  _ _ _ _  
Punta Angeles. _ _ _ _ _ _  
Santiago. _ _ _ _ _  ~ - _ _  - - - - 
El Tenlente _ _ _ _ _ _ _ _ _ _  
Talca.. _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Punta Carranza ..-... 
Punta Tumbes _ _ _ _ _ _ _  
Punts  Lavapie-.. - - - ~ 

Lonquimay - _ _  - _ _ _  - - - 
Temuco _ _ _ _ _  ~ _ _ _  _ _  
Valdivin..-. - _ _  _ _ _  
PunLa Corona _ _ _ _ _ _ _ _  
Molinka .____ - - - _ _  - _ _  
Punta Dungeness..-- 
Evanjelistas _ _ _ _  - - - - - - 
Punts  Arenas _ _ _ _ _ _ _ _  

5 52 
17 54 
25 62 
16 55 
4 39 
4 38 

24 53 
26 48 
12 44 
13 46 
25 50 
21 43 
12 a6 
11 44 
24 40 
24 44 
19 45 
9 27 
9 39 

11 30 
15 40 
11 41 

43 
48 
49 
50 
30 
23 
43 
41 
38 
34 
44 
a2 
22 
34 
38 
35 
37 
22 
31 
31 
37 
32 
28 
30 
28 

Refresco _ _ _ _  _ _  - _ _ _  - - - 
Potrerillos _ _ _ _ _  - - ~ 

Los Andes--. _ _ _ _ _ _ _ _  
Santiago 8 _ _ _ _ _ _ _ _ _ _ _ _  
El Teniente _ _ _ _ _ _ _ _ _ _  
T a k a  * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Lonquimay. - _ _ _  - - - - ~ 

Temuco _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Valdivia a _ _ _ _ _ _ _ _ _ _ _ _  
Melinka 8 -  _ _ _ _ _ _ _ _ _ _ _  
Punta  Dungeness a - - -  
Evanjelistas a _ _ _ _ _ _ _ _ _  
Punta Arenns 8 _ _ _ _ _ _ _  

I I( Mean number of days with minimum temperature below 
32O 

I 11 Mean number of days with maximum temperature beloff 
32' F. 

Potrerillos-. _ _ _ _ _ _ _ _ _ _  1 411 0.01 0.0 0.011 0.01 0.21 0. 611 1. 6 0.01 0.0~1 0.21 0.01 o.o~/ 2 s 4  
ElTeniente _ _ _ _ _ _ _ _ _ _  10 0.0 0.0 0.0 0.0 0.0 1.0 1.2 0.5 0.2 0.0 0.0 0.0 2.' 
Lonquirnay _________. 8 0 0  0.010.0 0.0 0.0 1.1 1.4 0.1 0.0 0.0 0.0 0.0 2.8 
PuntaArenas _ _ _ _ _ _ _ _  10 0.0 0.01 0.0 0.0 0.0 0.11 0.6, 0.1 0.0 0.0 0.0 0.0 

I I1 I 1 1 . 1  I ll I ! II I I .!!-- 
2 Difference between mean daily maximum and mean daily minimum. 
a See table of minimum temperatures for months in which temperatures a t  SOmB 

stations fell to 32.6' F. or .-lightly lower. 
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The frequency of frost days, minimum temperature 32' 

or lower, is given in Table 15; the highest values of the 
mean annual number are 148 at Lonquimay, 65 a t  Punta 
Arenas, and 62 a t  El Teniente. Ice days, masimum 
temperature 32' or lower, are rare a t  these stations with 
severest winters, the average annual number being 
about 3. 

ReZative humidity.-The highest values of the annual 
mean, based on tridaily observations, are found, as is to 
be expected, along the coast; from Iquique to Evan- 
jelistas the means are 78 per cent or higher with maxi- 
mum about 85 per cent at, Punta Tumbes and Punta 
Corona. The lowest annual means are 53 per cent a t  
Rofresco and 59 per cent a t  LOS Andes. Along the coast 
there is little seasonal change in relative humidity, but 
a t  some interior stations there is marked difference 
between values for rainy and dry seasons (Santiago, 80 
per cent in June and 55 per cent in December). 

TABLE l(i.-Relative liuniidity data, Chile 

I 1 1  Mean relative humidity (7 a. m.+z  p. m . + ~  p. m.t-3) 

Mean rclal~ive humidity 7 a. nt. I I1 

Mean relative humidity 2 p. m. I I/ 

I 

' Santiago, means from hourly readings; Valdivin, means from bihourly rondinLs. 
of Chilo. R. C .  Mossman. Journal of the Bcottish Mefeorologicol Eociaty, 

Paragraph on ralativo humidity in text. 

"'' xv ( lolo) ,  p. 346. 

Table 16 giving mean relative humidity a t  2 p. m. sets 
forth more clearly the contrast between the humidity of 
the coastal air and that of the interior; for example, a t  
Iquique, Punta Tumbes, Punta Corona, and Evan- 
jelistas all monthly means are above 75 per cent, while 
in the interior such values are found only in the south in 
the rainy niidyear. I n  the northern interior the air is 
very dry during midday hours; the extreme condition 
appears a t  Los Andes, where the mean at 2 p. m. is 39 
per cent €or the year and only 52 per cent for June, a 
month with moderate precipitation. 

Cloudiness.-Mean annual cloudiness has a remarkably 
wide range. At Refresco, near the Atacama Desert, it 
is 0.8, while a t  Evanjelistas, in the region swept almost 
constantly by the westerly winds, it is 8.7. Over most 
regions, however, the annual mean is about 5.0, corres- 
ponding to conditions found over the greater part of the 
earth. In  the extreme, rainy south, where skies are 
uniformly cloudy, and in the arid north, where the coast 
has moderate cloudiness and the interior unusually clear 
skies, seasonal change 1s shght ; elsewhere cloudiness is 
much greater in the colder, rainy, midyear season than 
in the warinor, dry months from December to  February, 
inclusive. 

TABLE 17.--Mean cloudiness Chile 1 

I i Tacna ___. ~ ._______ _ _ _  
Aricn _ _ _ _  ~ _ _ _ _ _ _ _ _ _  _ _ _  in  5 .1  

Lon uimoy D 3 .3  
\'nl~vin...:::::::::: 11 4.3 
Pun$% Corona-. _ _ _ _ _ _  14 5 . 1  
Meliuks.. ______._.__ 11 5.1 
Puntn Dunganoss .... 13 G. 1 
Evsnjolistas ____._ _ _ _ _  14 8.9 
Puntn Arenas .... _ _ _ _  1 3  7 .3  

- - 

!i 
2 %  
c $ 1  --I 4 .1  3.6 3.31 3.5 

n. 4 0.5 

Q r n  

5.7 6.1 

4 .4  2. 5 
2 .4  2 .8  

1. Q 0.8 
4. 0 4. 5 
1.3 1 . 5  
1 .4  1 . D  
a. 1 a. 6 
1.i 2.41 
1.4 2.5 
3.7 4.41 

1 Means from obsorvutions at 7 R.  m., 2 j). m., snd 0 p. m. 

TABLE 18.-Strnuhiiie dah,  Chile 

Bog is rtirf\ in tlie northern nreas, but from Punts 
Tortuga southward (except at Pun ta Arenas and Punta 
Dungeness) meteorologicel conditions are very much 
(;llangcd in tliis respect, and both coastal and interior 
regions fog is rather frcfqueutl, occurring on from 40 to  05 
days annually, according t.0 t,he extent to which lopal 
conditions are fnvorable to its formation. 
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19 
32 
58 
13 
15 
15 
23 
11 
24 
45 
20 
15 
7 

11 
12 
11 
52 
7 

40 
24 
17 
11 
12 
21 
26 

Precipitation.-In this area of meteorological contrasts 
due to range in latitude and elevation above sea level no 
element shows greater variation than that found for 
precipitation. The extreme mean annual amounts of 
rainfall are 0.02 inch at  Arica and 200.33 inches a t  Bahia 
Felix. 

From the northern boundary to latitude 27’ 30’ S. the 
mean annual rainfall is less than 0.75 inch along the coast 
and reaches a maximum of only 2.34 inches a t  the 
elevated station Ollague (12,123 feet); south of this 
extremely arid region there is a well-defined increase in 
precipitation, and a t  latitude 33’ we find values of 20 
inches on the coast (Valparaiso) and 14 inches in the 
interior (Santiago). 

At latitude 36’ the mean yearly rainfall has increased 
to 30 inches both on the coast and in the interior (Punta 
Carranza and Talca), and from this region to  the extreme 
southern limit of the country precipitation is moderate, 
abundant, or excessive, except a t  Punta Dungeness (8.73 
inches) and Punta Arenas (18.86 inches), stations in the 
southern part of the great “rain shadow ” which includes 
a large part of southern Argentina. 

Between the latitudes of Punta Tumbes and Melinka 
there is great variability in annual amounts of precipita- 
tion; the most marked contrasts are those between Punta 
Tumbes (20 inches) and Concepcion (51 inches) in the 
north and Isla Guafo (41 inches) and Melinka (125 
inches) in the south. 

0.04 
0.01 
0.03 
0.30 
0.07 
0.10 
0.17 
0.39 
0.14 
0.69 
0.4i 
1.44 
3.30 
1.54 
1.09 
3.04 
2.46 
4.30 
4.73 
2.69 
2.45 
5.99 
6.18 
1.05 

11.78 

At nearly all stations the annual march of precipitation 
shows a winter maximum (in June in the northern half 
of the country, in May or June in the southern half), and 
a summer minimum (generally in January or February, 
but in October from Cab0 Raper southward.) Outside 
the arid region the contrast in means for the wettest and 
driest months is well marked in all regions north of Cab0 
€taper. Some of the greatest differences (in inches) are: 
Los Guindos, 26.76 and 2.96; Casapangue, 21.92 and 
4.30; Panguipulli, 17.58 and 2.78; and Valdivia, 16.94 
and 2.46. At the station having maximum rainfall for 
Chile, Bahia Felix, the extreme monthly means are 18.89 
inches in April and 13.26 inches in October. 

Precipitation in 24 hours exceeding 7 inches has been 
recorded at  several stations; the highest record is 8.85 
inches a t  Los Guindos. 

The mean annual number of days with precipitation 
is practically zero in the extreme north, about 50 in the 
vicinity of Santiago, 100 at  Concepcion, 175 a t  Valdivia, 
200 a t  Puerto Montt, 285 a t  Cab0 Raper, 318 at  Evan- 
jelistas, and 325 at  Bahia Felix. On the basis of fre- 
quency, the last-named stations must be counted among 
the rainiest points on the earth. 

Snow rarely falls except at  elevated stations (El 
Teniente, 6,800 feet; Lonquimay, 3,180 feet) and in the 
extreme south (Evanjelistas and Puntn Arenas) ; in these 
regions the average number oi‘ days with snow during 
the year is 36 and 28, respectively. Valdivia probably 
marks the northern limit of snowfall along the coast. 

I 10 1 

’ TABLE 19.-Precipitation data, Chile 

17.04 
1 26 
2:48 

Station 
in years 

I 

0.21 
0.37 
0.19 
0.70 
0.40 
0. 57 
0. 78 
1.58 
0. 74 
2.40 
1.11 
3. 34 
8.76 
4.28 
2.91 
6.48 
5. 63 

12.82 
6. 27 
5.24 
3.22 
8.54 
6. 66 
0.84 

11.43 
18.77 
1. 59 
3.43 

Mean precipitation (inches) 

0.71 
0. 50 
0.57 
2.48 
1.72 
1.64 
1.74 
2.32 
1. 54 
3. 32 
2. 03 
6. 04 
9.80 
5. 30 
4.93 
8.72 
9. 17 

16.31 
7. 56 
7.92 
4.03 

10.63 
8. 06 
1. 00 

11.16 
18.89 
2.03 
3.41 

3. 79 
5.70 
3.29 
9.49 
7. 15 
6. 50 
6. 99 
8.24 
4.18 
9.81 
5.72 

11.37 
20.11 
10.29 
6. 50 

14.32 
16.94 
15.33 
9.53 

11.06 
4.03 

14.48 
6.43 
0. 67 
9. 31 

14.46 
1. 78 
2.70 

Rain on 1 dny in June 1911 nmount not inensured. 
Days with rain in  Junk and’July (1915). amounts not given. 
Monthly records in Smithsoninn Miscellaneous Oollections, vol. 79. 

1. 82 
4.00 
3.11 
0.68 
4. 61 
5.02 
5. 65 
6. 64 
8. 40 
9.80 
5.04 

12.10 
21.74 
11.72 
7. 50 

14.71 
16.03 
15.94 
10.70 
9.94 
4.12 

15.0fl 
6. 73 
0.80 
9. 56 

16.34 
2. 13 
2.94 

0.01 
T. 
T. 
0.98 
0.00 
0.00 
0.25 
T. 
0.00 
0.03 
T. 
T. 
0.00 
0.00 
0. 01 
0.06 
0. 26 
0.02 
0. 15 
0. 18 
0. 61 
0.34 
0.84 
0.56 
1.32 
2.96 
1. 78 
1.14 
2.78 
2.80 
5. 73 
4. 10 
3.72 
2. 63 
6. 62 
6. 34 
0.69 
9. 59 

17.98 
1.02 
3. 00 

1.09 
1.22 
1.23 
3.18 
1.85 
2.05 
2. 33 
3.46 
1. 76 
4.00  
2. 56 
5. 68 
8. GO 
6. 23 
3.35 
8.87 
8. n 
8.90 
6.22 
6.35 
2.74 

10. 11 
6.74 
0.43 
9.35 

1G. 46 
1. 50 
2. 32 

0.28 
0.44 
0. 54 
1.04 
0.85 
0.82 
0. 67 
1.41 
0. 70 
2. 27 
1. 24 
2. 62 
G. 45 
2.46 
2.38 
4. 51 
5.28 
4.95 
5.28 
3.85 
2.19 
7.64 
5.42 
0. 38 
8.88 
13. 26 
0.85 
1.29 

0. 07 
0.00 
T. 
0.00 
0. 01 
0. 09 
0.02 
0. 14 
0. 13 

1. 15 
1.40 
1.62 
2.98 
4.29 
2.44 
8.17 
6. 10 
6. 72 
5. 17 
7.85 
3. 62 
7.78 
4.98 

13.03 
26. 76 
13.27 
9.68 

17.58 
15.53 
21.92 
11.21 
10.72 
5.03 

13.76 
7. 39 
0. 78 
9.61 

17.04 
2.59 
3. 88 

1. ao 

0.11 
0.20 
0.20 
0.29 
0.25 
0.38 
0.77 

1.03 
0.40 

0.88 
2. 11 
3.20 
2.38 
2.38 
4.26 
4.21 
8.91 
5.56 
4.25 
2.56 
9.68 
6.41 
1.05 

17.72 
1.32 
2.83 

IO. 16 

19. I% 
14.m 
40.87 
27.59 
28.04 
28.03 
40.17 

51.03 
20.22 

30 42 
72:m 

130. 11 
I 79.86 

51.15 
1O4.l4 
3O5.la 
139.@ 

41.m 
124.03 
8O,flo 

200 33 
18:86 
32.g6 

a . 0 7  
80.97 

119.3~ 

0. 19 
T. 
0.01 
0.02 
0.01 
T. 
0.33 
0.08 
0. 07 
0. 61 
0.55 
0. 59 
1.41 
1.47 
2. 70 
2. 17 
5. 30 
3.47 
3. 20 
3.26 
5.30 
2.85 
7. 28 
3. 63 
9.32 

17.54 
10.07 
5.98 

12.21 
13.38 
10.30 
9.43 

10.17 
5.03 

12.80 
7.73 
0. 69 
8.59 

13. 03 
1. 51 
2.61 

0.05 
T. 
T. 
0. 24 
0.03 
0.00 
0.00 
0.02 
T. 
0.00 
0.04 
0.08 
0. 00 
0.11 
0.33 
0.28 
1.88 
1.07 
0. 96 
0.71 
1. 80 
0.58 
1.81 
1.30 
3.82 
9.89 
4.54 
3.28 
6. 66 
4.88 
8. 11 
5.48 
5.00 
2.46 
9.72 
6.51 
0.45 
9.91 

18.14 
1.28 
2. 26 

0.09 I 1.26 
0.00 0.02 
0.00 1 0.05 
0.20 ’ 2.34 

0. 16 

T. 1.24 
::2 i 0.31 
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TABLE 19.-Precipitation data, Chile-Continued 

I I 
Mnxiruum precipitation in 24 hours (inchas) 

0.79 
0. 39 
0.59 
1. 67 
0.27 
0.75 
0.98 
1.02 
0.04 
7.40 
5. 55 
4.74 
2. 36 
3. 50 
7. 32 
2. 6!l 
6. 25 
6.56 
3.90 
8.09 
3. 65 
2. 83 
5. 39 
4.27 
7.94 
8.65 
5.07 

4. u9 
4. 5s 
6. 25 
7. 13 
3. 70 
4.76 
3.04 
4. 17 
1. RS 

5.38 
4. s5 
2.40 
3.15 

2.50 

0.04 
T. 
T. 
1. 67 
0.00 
0.00 
0.55 
T. 
0. 20 
0.04 
T. 
0. 00 
'1'. 
0.07 
0. 14 
0. 75 
0. 17 
0.34 
0.85 
1.77 
1. 03 
0.91 
1.42 
1. 23 
2.63 
1.38 

0.91 
2. 8" 
2. 13 
3.80 
I. 75 
2. 7'1 
1. 60 
4. 17 
1. 42 
9. 7s 
2. 78 
4. 42 
1.02 
3. 15 

0. (10 

1 
4 
0 
0 

(6) 
( 5 )  

0 
0 

(5) 
(4 
( 5 )  ] 

1 
2 
1 
2 
3 
5 
4 
6 
5 
0 
7 
i 

11 
10 

18 
10 
22 

(i 
25 
Z j  
8 

1u 

0.0 
0. (I 
0. 0 
0. 0 
0.0 
0.0 
0. 0 
0. 0 

0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0. 1 
0.0 

0. o 

0. 30 
0.00 

0.00 
0. 00 
T. 
0. 03 
7'. 
0. co 
0. 15 
0.08 
0. 10 

2.47 
0.96 
4. 79 

A. f i t )  
1.93 
1.44 
2. 35 
2.3: 
1. il 
3.87 
6. 29 
2. 33 

?. 0 2  
4.21 
4.15 
7. 13 
3. 70 
4. 75 
3. 01 
3. 01 
1. 42 
2. 50 
4. 19 
4. 79 
1. 41 
1. 18 

0. 01 
0. 00 

0. xi 

2. 35 

1 
0 

(") 
(9 

(9 
(3) 

1 

2 
3 
3 

3 
1 
5 
fi  
ti 
R 
9 

12 
9 

11 
13 
13 
I5 
14 
18 
10 

I 

0. 01 

0.00 
0.00 
0. 11 
0.43 
0. OB 
0. 7'3 
(I. 45 
7.40 
4.43 
4.71 
2. 30 
3 . 5 0  
6. 7s 
2.89 
5. 01 
6. 83 
:;, 23 
6.09 
3. 51 
2. $3 
5. 39 
2. 05 
5. 89 
6.85 
4. 67 
n,l a. 
3.06 
4. 54 
4.41 
4.  65 

d. 70 
1.84 
4. 09 
I. 30 
0. 70 
3. 16 
3. 78 
1.83 
2.52 

0. on 

2. 60 

0.21 
0.00 
0.00 
0.3,1 
0. 10 
0. 00 
T. 
0.07 
0. 00 
0. 30 
0. 0-4 
T. 
0.00 
1. 67 
0. 91) 
0. 110 

1. 87 
0.96 
1.73 
2. 20 1 
3.69 

3.90 
3. 17 
3. R4 
3. 35 
1.85.  
2. 30 
1.11 
2.67 
1. 88 
0. 67 
2. 40 ::x 
1. 18 j 

0.12 
T. 
1'. 
0. 50 
0. 14 
0.00 
0. 0c 
0. 1 3  
T 

0. 56 
0.51 
0.00 
0. 71 
1. 42 
1. I5  
4.91 
2. 20 
2.34 
1.81 
1.3h 
0.87 
2. 20 
1. 78 
4.62 
0. 54 
2. 66 

2 75 
4. 55 
5. 10 
5. 51 
?. 04 
2. 75 
0.87 
3.56 
1.32 
0.46 
2.36 I 
3.60 i 

0.93 1 

a. co 

0. ti9 i 

0. 01 

0. ao 
0. 24 

0. 00 

0.03 

0.00 I 
T . 
0. 20 

0. IG 

T. 

0.32 
0. 06 

1.16 
1.42 
0. 60 
2.27 
1.22 

2. 06 
2.43 
2. 11 
2. 26 
4.27 
3.64 
6. 57 ~ 

1.60 

3.40 i 

1. 82 
3. 67 
2. 05 
4. 72 
1.81 
3. 35 
1. 21 
3. ti2 
1.18 
1.46 
2.01 
4.64 
2. 40 
1.10 i 

1 I 
0 1  
O i  

( 5 )  , 
(9 I 

I !  
1 1  
1 :  
1 :  
2 

2 ,  
1~ 

2 1  

4 '  

o i  
9~ 

12 j 

6 
6 
8 

12 

11 ' 
12 ' 
14 i 

24 

21 

0. 0 
0.0 
0.0 
0. 0 
0.0 
0. 1 
0. 1 
0.0 
0. 0 
0. 0 
0. c 
0.0 
0. 0 
0.0 
0. 0 
0.3 
0. 1 

0. 1ti 0. 20 
0.00 T. 
0.20 0. 11 
0.20 T. 
0. 27 0. 24 
T. 0.52 
1'. 1'. 
0.21 0. 14 
0.04 T. 
1.30 0. 13 
0. 71 0.09 
1. 64 0. c9 
0. 59 0.00 
1.60 0.91 
2.97 I 1.61 
1.75 , 1.02 
3.33 3.72 
2.87 1.94 
3. I 6  , 1. 50 
2. n1 1. 02 
2. 67 1.33 
1.97 0. 97 
2.61 1. 97 
1.41 1.30 
2. 18 1. 70 
3.99 3.84 
?. 60 2.01 

7'. 

0.c0 1 0.00 
0.18 ! 0.22 
0.75 I 0.20 
0.87 1 T. 
1.02 I 0.95 
0.94 j 0.0s 
1.77 2. 97 
5.55 ~ 4.00 
1.48 j 2.03 
1. e3 2. 20 

7. 32 ' 1  3. 22 
2.8F 2. 28 
(j, 26 ~ 5. 00 
fi.56 3.91 
3.94 3. 30 
4. 13 4.00 
3.65 2. so 
2.04 ~ 1.65 
4.97 3.87 
3. 22 2.46 
3. $10 1 ;  7. 94 
. ( .37/ :  5.71 

3. 25 Ii 2. 01 

j 
5.07 I 4.84 

2; I 
16 
10 
4 

25 
6 
8 

25 
12 
6 

14 
13 I 

20 

10 

12 
0 1  

1; I 
13 
24 
17 
11 
9 

21 

20 
6 

6 
3 

25 
14 
8 

25 
12 
0 

19 
25 
24 
13 
14 
13 
23 
u 

25 
20 
20 

I0 

24 

I /  
1: 1 
17 I1  ~ 

25 I 
9 

lllm precipitation in 24 hoilrs (inches) 

Mean number of dnys with precipitation ' 
1 
1 

(9 

(9 
(5) 

0 

1 
1 
2 
3 
3 
3 
3 
5 
4 
6 
8 

10 
9 

11 
9 

11 
12 
9 

16 
14 

21 
15 
20 
5 

27 

LI 
16 

0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.7 
0.0 
0.0 
0. 0 
0. 0 
0.0 
0.0 
0.0 
0.0 
1. 1 
1. 1 

28 

1.5 1 
1 

( 5 )  

(3  
(5) 
(9 
(6) 

1 
1 
1 
1 
1 
2 
2 1  
4 1  
4 '  
7 
5 
7 '  
i l  
9 

10 ' 
6 

15 
13 

2 
( 5 ,  

( 5 )  

3 
2 
2 
4 
6 
7 
0 
8 
8 
0 

12 
I I  
14 
14  
10 
16 
15 
15 
17 
20 
16 
21 
21 

2 

1 
I 1 
2 1 
4 3 
a 2 
5 3 
6 5 
6 7 

8 
9 6 
0 8 
0 g 

12 10 
15 I0 
14 12 
16 14 
17 15 
18 17 
1b 14 
17 18 
18 15 
17 17 
22 21 
16 14 
22 20 
21 21 

(9 ; I 1 
1 
4 

(5) 0 
( 5 )  
(5) 

(9 
(9 
( 5 )  

( 5 )  
( 5 )  

0 

2 
1 
2 
2 
6 
4 
R 
n ; 
4 

12 
9 

20 
12 
23 
7 

28 
29 
9 
21 

0.0 
0.0 
0.0 
0.0 
0. 0 
0. 1 
0. 0 
0.0 
0.0 
0.0 
0.0 

0. 0 
0.0 
0.0 
0. 1 
0. 0 

0. 0 

1 
0 
1 
1 
2 
3 
2 
2 
5 
li 
7 
7 
0 

10 
6 

1: 
1 4 
14 
18 
18 
I8 
16 
18 
21 
16 
24 
21 

12 
5 
4 
ti 

18 
10 
14 a 
40 
48 
53 
52 
55 
56 
83 
76 

100 
108 
140 
121 
139 
131 
15 1 
176 
156 
200 
159 

Mcnn number of days with precipitnlion 
2*1r 
1h4 
285 

t19 
315 
328 
111 
226 

20 
16 
26 
7 

28 a 
10 
21 , 

25 
xi 
27 
7 

26 
27 
11 
21 

0.0 
0.0 
0. Y 
0.0 
0. 0 
4. 1 
4.0 
0. 0 
0. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 0 
3.2 
3. 0 

22 
17 
25 
7 

27 
28 
12 
22 I 

LIenn numbor of dnys with Snow 
0.0 
0.0 
2.8 
1.5 
1. 1 

35. 4 
37.2 

1.2 
0. 2 
1.1 
0.4 
0. B 
0. (1 
0. 1 
5. 3 

27.2 
21). 5 

0. 0 0.0 0.0 0.0 0.0 
0. 0 0.0 0.0 0.2 0.0 
0.8 1.0 0.0 0. - 0.0 
0. I 0. ti 0.7 0. 1 0.0 
0. 2 0.1 0.8 0.0 0.0 
8.0 7.7 7. a 4.1 1.6 

0. 2 0. ti 0.4 0. 0 0.0 
0.0 0. 1 0. 1 0.0 0.0 
0.0 0. a 0.5 0.3 0.0 
0. 0 0. 1 0.2 0. 1 0. 0 
0, (1 0. 2 0. 3 0.1 0.0 
0. P 0. 0 0. 1 0.2 0. 1 
0.0 0.0 0. 1 0.0 0.0 
1.1 1.8 1. 2 0. 4 0.0 

4.0 0.8 5. 3 3. 4 2.0 

7.4 8. 0 8. ti 5. 7 1. 6 

4.6 6.1 4.0 4.2 1.4 

E 1 
0.0 
0.0 I 
0.0 j 

0.0 ' 
0.0 1 
0.0 I 

0.0 ~ 

::: ~ 

0.0 1 

0.7 

I 
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Wind.-Over the greater part of Chile the winds have 
a westerly component throughout the year. I n  the 
northern region the prevalence of southwest winds is 
very striking; south of Santiago to Temuco the prevailing 
winds come from south, southwest, or west, and from 
Valdivia southward along the coast they blow from north, 
northwest, or west. At the stations listed in Table 20 
there is little or no seasonal variation in wind direction 
except the changes from winter to summer a t  Los Andes 
(SW. to E.), El Teniente (W. to E.), Talca (S. to N.), 
and Temuco (W. to NE.). 

At Isla Mocha, Isla Guafo, and Evanjelistas, stations 
freely exposed to the winds from the western ocean, and 
Punta Dungeness, on the Atlantic coast, the average 
wind force is slightly above 4 of the Beaufort scale without 
material change for seasons; elsewhere wind velocities are 
uniformly low. 

Gales are frequent in the region of the stormy westerly 
winds; at  Isla Guafo and Evanjelistas the aversge annual 
number of days with gale (wind force 8 or more on the 
Beaufort scale) is about 80. 

TABLE 2O.-Wind data, Chile 

Prevailing wind direction 1 

6 sw. 
9 sw. 

14 sw. 
9 s., sw. 

11 s. 
14 sw. 
14 sw. 
14 sw. 
14 sw. 

13 ::I/ I w. 

14 ! sw. 

14 w. 
11 n. 
14 sw. 
14 w.,nw. 
13 w. 

6: 
6 
G 
6 
6 
6 
6 
5 
3 
6 
4 
5 
6 
5 

I 

14 
14 

10 ! 
13 ~ 

1 . 0  
0.7 
2.2 
1. 2 
1. 2 
2. 0 
4. 4 
1. 8 
0. 5 
4. 5 
2. 2 
4. G 
4. 2 
3.1 

0. 2 
0.0 
0. 1 
0.6 
0.0 
1. 2 
4. 5 
0. 0 
0. 1 
5. 0 
0.0 
6. 5 
7. 4 
2.8 

I I ,  

1 Observations at  7 a. m. 2 p. m and 9 p. m. 
8 Wind force equal to or 6xceedir& 8 of the Beaufort scale. 

s., sw 
sw. 
sw. 

S. 
5. 

sw. 
sw. 
sw. 
sw. 

S.  
W. 
$. 

sw. 
S. 

sw. 
W. 

sw. 

sw. 
W. 
W. 

'., nw. 
n. 

1. 1 
0.0 
2. 5 
1.3 
1. 1 
1 .9  
3 .9  
1.8 
0. 6 
4 .5  
2. 2 
4 . 4  
4. 2 
3.0 

0. 0 
0.0 
0.0 
0. 1 
0.0 
2. 7 
3.7 
0.0 
0.0 
5. 0 
0.0 
5.8 
8.1 
1.5 
- 

s., sw. S .  
sw. sw. 
sw. sw. 
sw. sw. 

S .  S.  
sw. sw. 
sw. sw. 

D., sw. e. 
sw. sw. 

s .  sw. 
w. 1 w. 

s:: I 2: 

n. I 

1.1 

2.2 , 
1. 1 
0. 'J ! 
1. 0 
3 .4  
1. 5 
0. 3 
3. a 
2. 1 
4 .6  
4 .3  
2.6 

' 

0. 2 i 
0.0 
1. 5 
2. 5 
0.1 
0.0 
5. 1 
0.0 ' 
7.0 

!:: 1 

n. 
n. 

sw. 
W. 
W. 

1. 1 
0. Y 

0. Y 
0. 7 
2. 0 
3.8 
1. 5 
0. 5 
4. 3 
2. 6 
4.8 
4.6 
2.7 

2. a 

0.0 
0.2 
0. 0 
0. 1 
0.0 
0.8 
3.8 
0. 1 
0.4 
6 .9  
0.7 
R. 2 
6.8 
1.2 

S. 
sw. 
sw. 
sw. 

S. 
sw. 
sw. 
sw. 
FW. 

W. 

e. 

n. 
n., sw. 

n. 

ne. 
nw. 

n. 
n. 

sw. 

SW. 
11w. 

W. 

sw. 

,";: 
sw. sw. 

s;: i d: 
sw. I sw. 
se. , sw. 

sw. I s*. 
0. e. 

e. , e .  

sw. sw. 
n' 

w. s. ~ 

n.* sw. s. 
n' I 

ne. ' ne. 
nw. /I nw. 

11. ,3t 2: 
w. w. 
w. I w. 

sw. sw. 
e. e .  

sw. sw. 

e.  w. 
sw. sw. 1 

J. 
sw. sw. ,11 s;: il 

11. 

s t  I ,Et 
Y: I ",": 

Mean wind forco, Beaufort scale 0-12 

1. 1 
1. 0 
2. 1 
0. n 
0. 6 
2 .4  
4.3 
1. 5 
0.6 
4. G 
2. ti 
4. 4 
4.4 
2.3 

1 .2  1 .3  
1 . 0 1  1 . 0 1  
2. 2 2. 3 
1. 0 1. 1 
0. G 0. n 
2.4 2 . 4  
4. 6 4. 2 
1. 7 1.5 
0.0 0.6 
5. 0 4 .1  
3. 0 2.0 

4. ti 4. 2 
4.2 3.7i 

2.8 2.71 

Menn number of days with gale 2 

0. 0 
0. 0 
0. 1 
0.2 
0. 1 
1.6 
5.3 
0.4 
0 . 4  
9. 2 
0.5 
6.7 
7.8 
0.6 

0. 0 
0.0 
0. 1 
0.0 
0. 0 
0. 7 
4. 5 
0 .2  
0.0 
8. 8 
0. 0 
4. 9 
5. 9 
1.3 

0. 1 
0. 1 
0. 0 
0.0 
0.0 
1.4 
4. 7 
0. 5 
0 .3  
9. 0 
0 .9  
5. 3 
0 .4  
1.8 

0. 0 
0.0 
0. 0 
0. 1 
0. 0 
1 . 1  
4. D 
0. 2 
0. 1 

10. 3 
0. 7 
4.9 
5 .9  
1. 5 

0.1 i 
0.2 1 
0.1 I 
0.1 I 

0.1 I 0. 1 

ti. 1 ::i i 
2.0 I 

I 

sw. 
sw. 
SW. 
sw. 

S. 
sw. 
sw. 
sw. 

S. 
W. 

5. 
sw. 

S. 
SW. 

W. 

W. 
11. 

sw. 

w. 

e. 

nw. 

nw. 

1.2 

2. 4 
1. 1 
1 .0  
2. 2 
4.2 
1.6 
0. 3 
3.8 
2 .4  
3. 7 
3.8 
2.8 

0. n 

0.0 
0. 0 
0.0 
0 .1  
0. 0 
0.9 
2. 6 
0. 0 
0.0 
4. 6 
0. 1 
3.8 
0.6 
2. 2 

sw. 
sw. 
sw. 
sw. 

9. 
sw. 
sw, 
sw 
sw. 
4. 

W. 
5.  

sw. 
5. 

sw. 
W. 
W .  
W. 

SW. 

W. 

n. 

nw. 

1.2 
0. 6 
2.4 
1. 4 
1. 1 
2. 4 
4. 2 
1.7 
0 . 4  
4. 4 ~~ 

2. 0 
4. 1 
4. 6 
2. L1 

0. 0 
0.0 
0. 0 
0. G 
0.0 
1. 6 
4. 6 
0. 0 
0.0 
6.5 
0.1 
4.8 
6.9 
3.0 

s., sw. 

sw. 
S .  

sw. 
SW. 
sw. 
sw. 
ST: 

3. 
sw. 

S .  
sw. 

W. 
W. 

<.,nu-. 
n. 4 1  

sw. 
W. 
W. 

1. 1 
0. 0 
2. 5 
1. 4 
1.2 
2 4  
3. G 
1. 7 
0.4 
4.6 
2. (1 
4. 2 
4. 6 
3.0 

sw. 
sw. 
S7F.  
sw. 

S .  
sw. 
sw. 

SW. 
FW. 
W. 
S. 

SW. 
S 

sw. 
fP. 
W. 
11. 

sw. 
W. 
W. 

e. 

n.  

1.2 
0.0 
2.2 
1.1 
0. 8 
2. 2 
4.1 
1. 0 
0.6 
4.4 
2. fl 
4.3 
4.3 
2. 7 

0.4 
0.5 
0.4 
3.0 
0.1 

15.3 
46.0 
1.0 
1.4 

80.5 
3. n 

60.7 
92.6 
21.6 
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0.0 

0.0 
0. 2 

5. 6 
6.6 
7. 6 

13. 6 
7.4 
8. 5 
0. 7 
8. 6 
9.4 
4.4 
1. 3 
2. 2 
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0.0 0.0 

0.0 0. 1 
0.4 0.4 

1 . 7 1 . 8  1.5 
4. 8 6.4 
3.4 4.2 
4.4 5.8 

12.9 13. 5 
3.8 4.5 
5.9 9.1 
6.7 5.1 
6.8 8. 1 
8.5 6. 2 
3.7 3.1 
0.4 0.8 
2.4 3.4 

0.00 .0  0.11 

TABLE 2l.-Fog and thunderstorm data, Chile 

4.0 3 0  
1.01 1:3 

Mewn number of dnxs with fog I /I 

4 0  
2:3, 

11' 0.0 0.0 0.0 0.01 
141 0.1 0.0 0.0 0.0 
91 0.0 0. 0 0.0 0.0 

11 0 . 0 0 . 0 0 . 0  0.0 
14 0. 1 0.0 0. 1 0.3 
14 0.5 0.4 3.4 5. 1 
5 1.4 2.8 7.8 7. 6 

14 5.4 6. 0 8.6 8.2 
14 6.1 2.8 6 .211 .0  
14 8. 6 7. 4 9. 9 9. 0 

I I /  hienu number of days with thunderstorm 

I 

0.2 0.0 
0.01 0. 1 0.01 0. 1 

0.01 0.01 

0.1 0.0 
0. 1 0. 1 
0.2 0. a 
0.3 0.0 
0. 2 0. 2 
0.2 0. 1 
0.3 0.2 

0.91 0.71 
0. oi 0.01 
0.11 0.0 
0.01 0.01 

Climatic data for the Juan Fernandee Islands (33" 27' 
S., 7 8 O  50' UT.) are given separately in Tablc 22. 

TABLE 22.--Climatological data for J u a n  Pernandez Islands ( M a s  a 
Tierrn) 

ARGENTINA 

The extensive area of Argentina, about 1,150,000 square 
miles, is generally divided for climatic study into four 
regions-littoral, mediterranean, Andean, and Patago- 
nian. The littoral region includes the territory contiguous 
to the eastern rivers and the coastal plain southward to 
Patagones; the meridian of 62" wcst marlis in a very 
general yay its western limit. With the exception of 
tha hills in the extreme northeast (Misiones), the eleva- 
tion is generally less than 400 feet. The mediterranean 
region, paralleling the littoral area and extending west 
approximately to  a line froin Rivadavia to Cipolletti, lies 
from 300 to  1,600 feet above the sea. The Andean 
division, which has been given ncarly the same north- 
south estent as the preceding divisions, has a wide range 
in elevation, from about 1,700 feet (La Rioja) to more 
than 20,000 feet a t  the summits of the highest peaks 
(Mount Aconcagua, near Mendoza, 23,393 feet), and 
presents a highly diversified surface-mountains, high 
plateaus, und valleys. South of these three divisions, 
or south of latitude 40°, lies the Patagonian region, 
stretching froin the Atlantic Ocean to the crests of the 
southern Andes, which have an elevation of about 10,000 
feet in northern Patagonia, but gradually decrease in 
height toward the south, ending in the highlands of 
TiGra dcl Fuego. 

The climatic tables presented were compiled for the 
most part from three valuable works by W. G. Davis: 
Clima de la RepGblica Argentina (1902), Clima de la 
Repdblica Argentina (1909), and Servicio Il'beteorol6gico 
Argentino; Historia y Organizaciorls (1914)--nll issued by 
thc Ministerio de Agricultura, Ruenos Aires. Data 
published in the Boletin NIensual of the Oficina Meteo- 
rol6pica Nacional made possible a partial revision that 
incluvdes records to  the end of the year 1923. 

Temperature.-The distribution of teinperature may 
be outlined very briefly by annual means for parts of the 
several 'divisions as follows: Littoral, 70' F. ncdr the 
northern border, 63' at Bucnos Aires, and shghtly below 
60' in the south; nlediterranean, 75" a t  Rivadavia, 70" a t  
Santiago del Estero, and 60" or lower in th? southern 
pampas; Andean, extremes of 6 8 O  at  La Itlola and 44' 
a t  Puente del Inca; Patagonian, 57' at Puerto Madryn, 
50' at  Deseado, and 40" a t  Ushuaia, on the southern 
coast of Tierra del Fuego. 

The marlied degree to which temperature distribution is 
influenced by the Andes stands out in striking manner on 
the chart of annual isotherms. Over the greater part of 
the country west of the sixty-fifth meridian the annual 
isotherms have tho highly abnormal north-south dlrection ; 
east of that line, a t  moderate elevatipns, the course ap- 
proaches the normal east-west direction. 

On the chart of annual isotherms publjshed by Davis 
are found, among others, the follpwlng lnterestlng fea- 
tures: In  the vicinity of La Qulaca, on the northern 
border, the change in mean annual temperature from east 
to west amounts to 22". (72" to  50") .wlthln the short 
distance of about 100 mdes. From thrs reglon of steep 
temperature gradient the annual isotherm of GSo (200 (2.) 
runs southward to latitude 30' and thcn bends rather 
sharply eastward; the.isotherIn of 59; (15" C.) takes a 
south-southwest direction as far as latitude 35", where it 
be ins a wide, irregular loop that pass.es south and east 
of Sahia  Blanca, curves inland to the vicinity of Trenque 
Lauquen, and finally takes a cpurse ap roxlmately east- 
ward, reaching the coast again near Y atitude 36"; the 

8 This ubliration contains 36 charts showing distribution of pressure, mind, tempera. 
ture. antprecipitation. 
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isotherm of 50' (10' C.) parallels that of 59' to latitude 
35', runs south to latitude 40' and then south-southeast 
to the vicinity of Deseado. 

January is the warmest month in all sections, but at  a 
few scattered stations there is a slight increase in mean 
temperature in the following month. June and July, the 
coldest months, have temperature normals that generally 
differ by less than 1'. The following values give con- 
trasts in temperature means for extreme months at  
selected stations: Rivadavia, 86.4' and 60.6'; Buenos 
Aires, 73.8' and 49.3'; Cipolletti, 72.6' and 41.8'; Colo- 
nia Sarmiento, 64.8' and 37.4'; La Quiaca, %.go and 37.8'; 
Puente del Inca, 55.2' and 32.2'; and Ushuaia, 48.6' and 
30.6'. 

Maximum temperature readings are extraordinarily 
high a t  some of the northern stations (Rivadavia, 120'; 
Ceres and Tucumm, 118'; La Rioja, 116'; Santiago del 
Estero and San Juan, 115O; other stations, 110" to 114'); 
and above 100' over the coastal region from Buenos 
Aires to Deseado. At the elevated stations and over 
nearly all of Patagonia the extreme records range from 
90' to about 100'. The lowest maxima for the entire 
country are 82' at Puente del Inca and 81' at Ushuaia. 

Temperatures below freezing have been reported from 
all regions and temperatures below 20' except in the 
northern parts of the littoral and mediterranean regions. 
Zero or subzero temperatures have occurred at  stations 
along the western border from La Quiaca to Colonia 16 
de Octubre, in interior Patagonia, and in Tierra del 
Fuego. The extreme minimum €or Argentina is -27' 
a t  Colonia Sarmiento and Buen Pasto (location unknown, 
see footnote to Table 24). 

The values of daily range in temperature show marked 
contrast between conditions prevailing in the mediter- 
ranean and Andean regions on the one hand and the 
littoral and Patagonian regions on the other. In  the 
former areas the mean difference between daily tempera- 
ture extremes averages for the year 25' or more, exceeding 
35' at Malargue, Tinogasta, and La Quiaca; in the latter 
areas the average difference is generally below 20°, with 
lowest values at Buenos Aires (13.0') and Ushuaia (15.7O). 

The remarkable daily rang? in temperature at La 
Quiaca is well worthy of special mention, and detailed 
representation as given in Table 23. 

TABLE 23.-Mean dailv range in temperature at La Quiaca 
(11,365 jeet)l 

Mean range in tempera- 

* Based on record for 11 years. 

Even in the season of moderate precipitation from 
November to March, inclusive, when the mean cloudiness 
is 5.1, the daily range in temperature averages 31' to 
37' F.; during the remainder of the year, much of which 
is rainless with mean cloudiness 2.4, the amplitude of dail 
temperature variation shows extraordinary values cuf 
minating in 46.2' for June. The amount of this daily 
range in temperature corresponds very closely to the 

difference between mean daily maximum in May (74.1') 
and mean daily minimum in February (26.6') at Wash- 
ington, D. C., or to the difference between mean daily 
maximum in July (88.0)' and mean daily minimum in 
January (42.8') at Charleston. 

The powerful influence of nocturnal radiation at  the 
elevation of 11,000 feet gives this station, which lies 
within the Tropics (latitude 22' S.), a mean minimum 
temperature of 15" in June. This low value is approxi- 
mately the same as the January mean minimum at 
Denver, Omaha, Milwaukee, Buffalo, and Portland, Me. 

Frost days, minimum temperature 32' 3'. or lower, are 
practically unknown in the extreme northern littoral 
region; over the remainder of the country the mean 
annual number of such days ranges from 10 to 44 (Azul) 
in the southern littoral region, from 8 to 81 (Cipolletti) 
in the mediterranean region, from 9 to 169 (La Quiaca) 
in the Andean region, and from 35 to 123 (Colonia 16 de 
Octubre) in the Patagonian region exclusive of Tierra del 
Fuego. Un€ortunately, daily temperature records are 
pot available for a period of time suEcient to give reliable 
information on the frequency of ice days, maximum 
temperature 32' or lower. 

The marked temperature changes accompanying the 
"zondas" of the Andean region and the "pamperos" of 
the littoral and nieditrrranean regions will be mentioned 
later in the presentation of data on wind. 

TABLE 24.-Temperature data ( O F . ) ,  Argentina 

Mean maximum temperature Littoral region I I1 
Corrientes _ _ _ _ _ _ _  - - 39 

perm _ _ _ _ _ _ _ _ _ _ _ _ _  10 
Hosario.. _ _ _ _ _  _ _ _ _  16 I 

Paso de 10s L i i i u . ~  1311 

Conception del 

Mediterranean 1 /i I I /I i I I/ I i /I i I I/ 

?,a Quiacp, _ _ _ _ _ _ _ _ _  
iluumhuacn-. - _ _  - 
Salta ____._________ 
Tucumau - - - _ _ _  _ _  
, Y  1 inogastn _ _ _ _ _ _  ~ _ _  

111 
70. 7 71. 

11 78.479. 
10' 82.881. 
401 89.287. 

Puente del Inca.--i 7 (19. 8 08. 
San Luis--. _ _ _ _ _ _ _  I 10 go. 688. 
Mainrguo..-..--..i 8 84 1382. 
Chos Molal _ _ _ _ _ _ _  I 14 88: 084. 
Dariloche -_.______ j 6 75.6171. 
Patagonian region 1 

70.2 61.5 54.0 54.5 57.6 81.8 85. G 73.8 78.8 so 
58.G81.444.443.O48.454.568.564.2 68.3 68.' 

1 In this table and othors following data ,are given, first, for the locations in the Ciii 
p r o w  and, second, for the suburban station at Chacarita, which was established 
1900. 
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TABLE 24.-Temperature data ( O F ) ,  Argentina-Continued TABLE 24.-Temperature data ( O F . ) ,  Argentina-Continued 

Motin minimum temperature I /  
3') 70 
13 1 65: 
181 63. 16 62. 

11 G5. 
10 GO. 

~ 

61.5 
57.2 
53. 4 
51. 0 

54.9 
5G. 2 
51. 7 
47.4 
45.4 
48.2 
49. 2 
48.7 

5170: 5jG.8: 7iIG2.0156.8'5:i. 1 153.1152.51~5~ 
6163. 5/51).0153: 1\46: 8,3O.i*13/42: 

5 68 2 04 6 57.0 52.0 48.9 '49 3,48.4 . 
7'63. O ~ E O .  G '55 0'49 1I44.i i42: 4'42 

Mean temperature for 24 hours 8 Littoral region 

Jwediterranean 
region Medi terranean 

region 

/ i n d e a n  region I Ii I I il 1 i !! I I il ~ I ll 
A n d e a n  region I I 

31). 4 21). 7 
45.9 37.2 
69. 51 51.4 
64. 21 55. 6 
57.0' 44.8 
85." 55.8 
G l .  5 49. 6 
57.0 4% I 
38. 5 31.8 
59. 2 51. 1 
44. 2 34.3 
61.4 42. 4 
43.0 38.0 

63.8 43. 3 

42. 4 37.2 

~ a t a a o n i a n r e g i o n  1 / I  I 1 II I I / I  I it I j I /  
08. 2/66, 9'63. 31'5i. 2'50. 9\45 3/'45.1/4i. 5'61. 1' 55 660 G! 64.$ 5R. 4 
64 GI(i2 8'58.6':Sl. 1,43. 9 38.3 3s. 141.9 4G. 4 52: 7:5G: 11 81.3iI 51.3 

49.8148.9:46.4',40.5 36.3 33. 11 33.8 35.1 39.4 42.8 44.8 40 81 41.5 
58: d67: 4!k4.7"47.7 40.8136.21 35. S/B". 3'43.3 &Ri1,52.91 56: 111 47.4 

Mean daily range in temperature Littoral reaion I I! 
22 3 I 20.3 
15: 1 ~ 13.0 

20.4 16 7 
21.8 1 18.9 

25.8 1 22: G 

26.5 25 7 
32.2 I 29: 2 
30. G 29. 0 

34.2 3h.h  
35. 1 37. 5 

Patagonian regton 

h e r t o  Madryn ... 
Colonia IG de OC- 
Ctubre _ _ _ _ _ _ _ _ _ _ _ _  
nolonia Garmiento 

Seado __._ _ _ _  _ _  -. 
Santa Cruz-.-. _ _ _ _  
Ushuai a.-...-..-.. 

811 5G. 5157. 0152. 51/46. 0140. 

A n d e a n  region 1 

so. 0 71. 7 
77. 4 69. 1 
i o .  2 F i .  3 
73.2 63.0 

75.0 05.5  
i Z .  2 62. 9 
71.0 61. I 
71. 2 60.0 
G i .  7 57. D 
04. 5 50. 6 
71.5 (10.4 
00. $1 59. 3 

86.0 75. 1 
hO. 2 70.4 
7 9 . 2  1 63.0 
72. 2 GO. G 
58.7 1 50.8 
t2. 0 

~ (io. 1 I 

Patagonian region 

Colonis Garmiento 81 
Snnta Cruz _ _ _ _ _ _ _ _  9 

l'uertn RIadryn.--i 

811 Ushuaia _________._ GI 

10 

11 
10 
13 
9 

14 
9 

42 
15 

8 
28 
41 
9 
9 

11 

Littoral region 1 I /  Ilighest teinportiturr 

Afeditrrranean 
region I 

A n d e a n  region I I 
11 55.355. 
11 62.302. 
10 70.871. 
40 77.678. 
11 75.074. 
10 78.778. 
39 77.870. 
23 75.2 73. 
7 55.253. 

10 70.975. 
8 G G .  2G4. 

14 71.0G6. 
5 GO. G58. 

I /  
5G. 5 48. 0 
63.4 50. 1 
70. 2 63.8 
75.3 i 07. 1 
74. 6 03. 5 
77. G 88. 1 
75.0 G3. 5 
72.8 61.3 
51.4 44.0 
72.7 83.2 

, 03.8 51.g 
G6.9 50. 5 
53.4 47. 9 

4 72.8 06. 
G 71.4 (13. 
7 75.0 GS. 
4 71. G 63. 
2IG8. G GO. 
0 61.4 45. 
6171. 5 GO. 
3 59.2 53. 
41~3.7 55. 
2J4.8 48. 
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La Quiaca ......... 
Humahuaca _ _ _  ~ - - - ,  
Salts .............. 
Tucumnn - - - - - - - -. 
Tinogasta _ _ _ _ _  _ _  _ _  

TABLE 24.-Temperature data ( O F . ) ,  Argentina-Continued 

19 
11 
l h  
48 
11 
l b  
4i 
31 
i 

18 
0 

22 

TABLE 24.--T emperature data ( O F . ) ,  Argentina-continued 

84 90' 841 

98 97 961 
118 111 100, 
108 106 1031 
114 107 109 
111 108 105 
109 1051 99 
82 82 79 1 

107 1031 102 ~ 

95 96 98 
105 991 96 

92 9 3  911 

Andean region 1 11 Highest temperaturecontinued 

104 991 98; 95 
101 95 86' 91 
04 9 1  931 92 
91 86 8G1 83 
76 67 47 52 
9ti 8Y 80' 87 
87 85 731 77 
91 a4 75' 77 

95 
98 
97 
92 
55 
88 
78 
81 
68 

84 

65 

ti7 
ti7 
6 i  
59 

.- 
Mendom.-. _ _ _  _ _ _ _  
Puente dcl Inca..- 
San Luis .......... 
Malargue - - - - -. - - - 
Chos Mala1 ....... 

108' 106 
103 105 
100 107 
93 97 
57 65 
95 0b 
84 88 
91 88 
72 57 

84 89 

74 79 

76 86 
il X3 
74 81 
01 70 

108 
io8  
105 
106 
el 

101 
go 

100 
90 

110 110 
116 116 
115 116 
108 109 
78 82 

107 107 
95 98 
100 105 
99 99 

4: 
2Y' 

3 4  

41 
4 0  

121 

15.013.d 3.8' 0 21 0 01 0 .0 '0 .5  0.5 0.81 5.01 0.5 11.8 60.1 
3.3 2 . 2 / 0 . 8 /  0:010:0 0 0  0.0 0,110.5~ 0 . 5 ; O t i  1.7 9.7 

2.4 0.610.0: O . O I O O ~ O : O '  0:O O:OiO:11 0:2I2.6 4.4 10.3 

10.0 5.8 0.0 0 01 0.d O:O~ 0.0 0.0 0.0 0.01 110 5.2 22.0 
2 . 6  z.G!o.~/ O : O ~ O . O / O . O '  0.1 0 0  081 n e  6.1 5.4 19.3 

1.0 i . 6 \ 0 . 0 :  o . o \ o o  O D (  n o  o.oio.o 0.0 0.1 0.3 3.0 
Bariloche .......... 
Patagonian region 

Puerto R.Zadryn..- 
Colonia 16 de Oc- 

tubre..- ......... 
Colonia Sarmieu- 

to ............... 
Doseado..- - - -. - - -. 
Yanta Cruz ........ 
Ushuaia. - -. - - - - -. . 

941 1021/ 102 

I 91 

Littoral region 1 I/ Lowest temperature 

I 95 ~ 98 
I 

.............. 

Mediterranean 
region 

Rivadavia. -. . - - - . . 
Santiago del Es- 

tero ............. 
Cordoha. - . - -. -. -. 
Victorica. - - - -. -. -. 
Cipolletti - - - . - - - - - 
Choelo Choel ...... 

Andean region 

La Quiaca _ _ _ _  ~ ___. 
Humahuaca-.. - - - - - 
Salts. ............. 
Tucuman. _ _ _  - _ _ _ _  
Tinogastn ......... 
La RiojR .......... 
Swn Juan.. ........ 
Menrlozn.-. ....... 
Puente del Inca ... 
San Luis .......... 
BQalargne . - - - - - - - - 
Chos Malal. - .-. ._ 
Bariloche. ........ 

Patagonian region 

Colonia 16 de 
Octubre ......... 

Colonia Sar mien- to6 1 
Deseado. .......... 
Yanta Cruz _ _ _ _ _ _ _ _  

PuertoMsdryn..- 8 40 

........... 
6 I n  the month of June, 1907, the minirnurrl thermometers at tbe stations of Coloniu 

Snrniientoand Buen Pastorecorded a teIIlperatUr0 of -33" C., and at other points ili tho 
same territory (Chubut) temperatures GI -29' and -2b0 C. Cliina 
de la Iteptiblica Argentina, p. 10. (1909.) 

Walter G .  Dav~s. 

Patagonianregion- Mea11 number of days with moximuln tomperature 05' p. or 
Continued ~ 11 above 

Corrientes ....... ..I 
Hueuos Aires ...... 
Dueuos Akes ...... 
Bahia Blanca..-..l 
Santiago del Es- 

tero. ............ 
Cordoba.. ........ 
Pipolletti-.. ..... 
Tucumnn - - -. - . 
hlondozn .......... 
Puerto Madryn.-. 

I 

9.61 6.6 1 5  0 0 0 0 0 0 'I 1.2' 

0 . 4  0.21 0.1 0.0) 0.0 
1.01 0.01 j n: 61 0: ol 0: oil 0: o/ b: 8 0.0; 

o.o 'o.o;  0.0' 
5.6, 0.41 0.0 0.01 0.0 0.01 0.01 0.01 

Meau rmnber of days with minimum' temperature 32' F. O r  
Littoral region I j l  helow 

Corrientes.. ....... 
Pnso de 10s Libres. 
Ceres-. _ _ _  -. -. _ _  
Itosario- - - - -. - _ _ _  - 
Conccpcion del 

Uruguay . . -. . -. 
I!uenos Aircs--.-.. 
lluenos hires ...... 
. \zol. ............. 
lhhia  Blunca.--.. 
Patagones-. -. -. . 

Andean region. 

La Quiaca. -. .___. 
Salta .............. 
Tucumun ......... 
Sau Juan .......... 
hlendoza..- - - - - -. . 
Mdurgue. ........ 
Chos Malal. _ _  . -. 
Hariioche .......... 

Octubre 

Santa Cruz 
I 

8 0.0 
8 0. 0 

40' 0.0 
81 0. o 

341 0.0 
81 0.1 

81 0. o 
0.0 

8 0.0 

---- 

n. o 

0.0 

3.01 

0.0 
0.0 

:: ti 
;: 

I 

0. 1 

4. 2 
0. 2 
0.4 

0. 9 

_- 

0.01 ti. 6 

0.oi 8.0 
0.0 26.3 
0.0 64.6 
0.0: 80.8 

0. 1 I 100.3 
0.0' 30.4 
0.0' 9.0 
0.0' 25.9 
0.0: 23.7 
1. Q I  149.4 
0. 2 72.0 
0.0: 64.4 

0.0; 3.5.3 
I 

1.8, 123.0 
0.0.: 65. 2 
0.0; 82.6 
/ 

Relative hurnidity.-Tabla 25 sets forth average con- 
ditions of humidity for the day and also for the approxl- 
mate hours OI niaximurn (7 a. m.) and minimum (2 p. m.). 
We inay take Buenos Aircsg to represent the most 
humid and Cipoiletti'O the least humid region. At the 
former the annual means for 24 hours, 7 a. m. and 2 p. m-, 
are, respectively, 77, 86, and 69 per cent, while at tho 
latter the corresponding values are 56 ,  65 ,  and 37 pes 
cent. At Buenos Aires the means range from 90 to 92 
par cent n t  7 a. m. during May-August; the other extreme 
condition is that shown at  Cipolletti, 28 to 29 per cent at 
2 P. m. in November-January. 

Reference is mode to the results of obsorvutions at locotionsln the city proper Cole@ 
SaCicJnUl aud Coile Indopondencia, anti not 10 those ut tho suburhan station ChaWrica' 

' h h l u  25 shows soinon~liat iowor inosns for La Quiirca, but data are not available 
for hours , i~~rox imnte  to tbo time of occurrence of maximum and miiiiuium. 
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11 
45 

6 
4 

28 

28 
4 

12 
34 

4 
4 
4 

0 

TABLE 25.-Relative humidity data, Argentina 

83 01 88 08 71 
61 03 89 71 74 
51 49 54 GO 82 
40 42 40 58 57 
41 41 4G KO 60 

47 48 54 60 47 
2X 33 38 39 45 
04 07 71 07 G l  
42 44 47 50 52 

47 49 58 Fa 55 

34 30 47 62 62 
40 42 42 40 53 
81 68 GO 07 78 

Me& relative humidity reduced to 24-hour values 

73 
78 
71 
00 
84 
68 
48 
50 
53 
50 

e7 
67 
83 

Corrientes. _ _ _ _  _ _ _  _ _  - - 
Rosario _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Concepcion del Uru- 

73 
79 
71 
60 
K G  
48 
42 
40 
51 
40 

61 
82 
85 

guay- _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Bueuos hires I - - - - - - -  
Buenos Aires ! _ _ _ _ _ _ _  
Trenquo Lauqueu---- 
Mar del Plata _ _ _ _ _ _ _ _  
Bahia Blanca _ _ _ _ _ _ _ _  
Santiago del Ester0 _ _  
Cordoba- _ _ _ _ _  ~ _ _ _ _ _ _  
Victorica _ _ _ _ _  - _ _ _  _ _ _  - 
Cipolletti- _ _ _ _  - _ _ _  _ _ _  
La Quiaca _ - - _ _ _ _ _ _ _ _ _  
Salta _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
h.r e n d o z a - - - - - - - - - - - - - 
Bariloche- - - - - - _ _ _  - _ _  
h e r t o  Madryn ~ - - - _ _  
Colonia 18 de Octubre. 
Colonia Sarmiento.-- 
Santa Cruz _ _ _ _ _ _ _  _ _ _ _  
Ushuaia 2 _ _ _ _ _ _ _ _ _ _ _ _  
Corrientes .... - ~ _ _ _ _ _ _  
Buenos Aires .________ 
Ruenos A i m  _ _ _ _ _ _ _ _ _  
Treuque Lnuquen 
Bahia Rlanca _ _ _ _ _ _ _ _  
Santiago del Estero- - 
Cordoba.. _ _ _ _ _ _ _ _ _ _ _ _  
Cinolletti 3 _ _ _ _ _ _ _ _ _ _ _  

84 
08 
GG 
50 
46 
41 
38 
32 
46 
33 

4G 
47 
73 

Saita _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _  
Mendoza.-- _ _ _  - _ _  - _ _ _  
Cplonia 10 de Octu- 

02 
05 
56 
48 
40 
42 
42 
32 
40 
34 

3G 
42 
84 

__ 

8 G  
8 84 

8 OF 
10 G0 
7 os 
8 G3 
8 72 
8 40 
8 63 
8 63 
8 50 
8 48 

8 I 48 
8 50 
4 100 

47 
?X 
55 
37 

36 
42 
03 

Mean relative humidity 7 n. m. 

45 
37 
56 
43 

48 
48 
70 

Corrientes _ _ _ _  _ _ _  - - _ _  - 
Buenos Aires _ _ _ _ _ _ _ _  ~ 

aalta _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  
h n d o z a  _ _ _ _ _ _ _ _ _ _ _ _  ~ 

C?lonia 18 de Octu- 

I II Mean relative humid 
85 
74 
00 
4G 
54 
39 
37 
40 
44 
42 

GO 
53 
81 

63 
GO 
53 
44 
38 
43 
45 
29 
4!l 
34 

40 
40 
62 
.... 

-_-- 
4.41 4. 2 4.4 4.9 
4 2 4 4  4 4 4 . 1  
4 :2 '4 :0  410 6.1 
3.7 3.7 4.1 4.0 
5. 2 5.0 5. 5 0.0 
4. G 4 .3  4. 6 5. 0 
3.1 3.9 4.1.4.9 
5.4 4.5  2.9 2.2 
0.7 0.0 0. 5 5. 5 
4.0 3. 1 3.7 4 .0  
2. D 3. 6 3.0 4.8 
4 . 1  4. 61 4.0 ri. 3 
4.4 6.0 5.7 0.8 
0.2 0.71 0. 5 0. 5 
5. 3 4.0 5. 2 6. 2 
8.8 a. 4j 5.4 0. 4 
_______. 

0 

0 - __ ~ 

4.8 4 . 6 5 . 7  
5.3 4 . 8 4 . 4  
5.8 5.0 4. G 
5.8 5.1 4.8 
6.4 5.3 4. 0 
6.0 5.3 4 .8  
5.4 5.1 5.0 
1.8 2.3 5.0 
6.7 4.3 2.8 
4 . 1  3 . 7 4 . G  
6.0 4.0 

5.5 4. I 
6 .3  0 . 0 5 . 0  
6.3 0. 3 5.8 
5.0 6. 1 0. 3 
5.51 6.7 4.0 

5.0 3.2 

-- 

h 
W b 
5 D 

- o >  

-- 
4.5 4.8 4.7 
4.4 4.81 4. 3 
4. 7 5.3 4. 5 
4. 5 4.5 4. 2 
4. 'J 5. 1 5.2 
5.0 6. G 4. 8 
4.8 4.8 4.2 

4 .3  
5.9 0.4 

3. 1 3.3 3.0 
4.4 4.2 4.2 
5.3 5.0 5. i 
5.0 5.0 5.4 
8. 3 0. 5 7.0 
4 .0  4.7 4.7 
5.0 8. 8 8. 6 

2.: 4. t 3. 1 

TABLE 27.-Sunshine data, Argentina 

I / /  Mean daily duration of sunshine, in hours 

19 

Rosnrio. - - -. . - - - - - - . 
Bucnos Aims ....__... 
Cordoba _.____._..... 

7. 2 
0. 0 
7.5 
7.4 
6. 0 
6.7 

RIenn percentnge of possible sunshine I /I 

' see note under Table 24. 
Observations at  7 a. m 2 p. m., and 0 P. m. 

'Observations a t  8 a. m:' 

Czoudiness and sunshine.-Tables 26 and 27 indicate a 
rather uniform distribution of these meteorological ole- 
lnonts over most of Argentina. Tho excessive cloudiness 
st Ushuaia in summer (7.0) contrasts strongly with the 
low values for cloudiness at La Quiaca in midwinter 
(2.0). Abundant sunshine, daily duration over 7.6 
hours, is received a t  all stations from November to 
pebruary, inclusive. 

TABLE 26.-Mea?a cloudiness (scale 0-io), Argentina - -- - - _  .-_____I__--- - - - 

-_ _. 

4.7 4.5 
4.3 4.6 
4. 1 4.6 
3.8 4.4 

4.5 4.9 
3.4 4 . 3  
5. 4 3. s 
8 .2  6. H 

5.41 8 .3  

~ ~~~ 

Precipitafion.-Since revision has not made inaterial 
change in the means, it will be permissible to describe 
the distribution of amount of annual precipitation from 
the chart published by D a r k  (1914). 

North of latitude 30' the annual isohyets hctve a gen- 
eral north-south direction and show a decided increase in 
precipitation from west to  east. (Heavy summer rains 
over a narrow region from Jujuy to Tucuman interrupt 
the continuity of this change.) The stages in transition 
from aridness to abundant supply of pinfall are shown 
by the values (in inches) for the following stations: Near 
latitude 27' 30'; Tinogasta, 4; Catamarca, 13; Santiago 
del Estero, 20; Alhuampa, 32; Corrientes, 48; and Posa- 
das, 59. 

The region between latitudes 30' and 40' shows a 
similar increase in precipitation, with advance eastward, 
but the limiting values are far less widely separated than 
those of the northern belt. On a cross section near lati- 
tude 38' the follorvina means (in inches) are found: 
Las Lnjas, S ;  Cipolletti,b'7; Choele Chocl, 9 ;  Bahla Blanca, 
21; Tres Arroyos, 26; and Mar del Plata, 30. 

Bariloche and Colonia Suiza, w-ith yearly means of 39 
and 55 inclics, respectiveIy, mark the area of heaviest 
precipitation along the western border. Elsewhere south 
of latitude 40' the arid western belt has widened to the 
Atlantic coast and tho highest values for inenn yearly 
rainfa11 are 16 inches at  Colonia IG de Octubre and 19 
inchos at  Ushuaia. 

I n  the littoral region the annual march of precipitation 
generally shows the double witve: Mnsima in March- 
April and October-December and minima in June- 
August and January-February. As a rule the. maxima 
are of about equal importance; the chief minimum of 
July-August shows strong contrast to the maxima, but 
tho secondary in January-Februa~~ is not specially 
marlied, indeed, tit inany stations it IS little more than 
noniin al. 

West of the littoral area and north.of latitude 35' the 
march of precipitation presents a slngle maximum in 
summer (Deccinber to 1i:ebruary) and a single miniinurn 
froin June to August. In most of this territory the wet 
and dry s e t w m s  are unusually well defined. From Oran 
to Tucuman the average rainfall for the wettest month 
is over 6 inches, while that for the driest month is less 
than 0.25 inch. Along the northwestern border, from 
I,& Quiaca to Tinogasta, suniiner rainfall is light to 
moderate, while a large psrt of the cooler season, the 
rnontlis of June, July, August, and September, is rainless. 

From Clios hlalal and Choele Choel to tho latitude of 
Dcseado tlicro is as a r u h  a illore or less niarlred winter 
maximum of iirccipitntion (in Nlav or June) with ~11111- 



20 SUPPLEMENT NO. 32' 

southern part of this semiarid region. In  the extreme 
south the light precipitation is fairly evenly distributed 
over the year. 

Evcn in the well-watered northeastern area precipita- 
tion has only moderate frequency, as is shown by the 
maximum mean annual number of rainy days at  Paso de 
10s Libres and Buenos Aires, 96 and 93, respectively. 
At most stations in the Andean and Patagonian regions 
rainfall is recorded on fewer than 40 days in the year 
and at  two stations on fewer than 15 days (Tinogasta, 
14; San Juan, 11). South o€ Descado precipitation Ee- 
comes more frequent; at  Ushuaia, on the southern coast 
of Tierra del Fuego, the mcan annual number of rainy 
days is 115. 

The 
following paragraph by Davis (1901), the best general 
statement available, is quoted to supplement Table 28. 

In  the southern extremity of the continent snow frequently falls 
and more often in the adjacent islands. In Staten Island snow 
has fallen in every month of the year, generally in small quantities 
and quickly disappearing. In the territories of Santa Cruz, 
Chubut, Rio Negro, and Neuquen 11 there is snow every winter, 
but it rarely reaches the Province of Bucnos Aires, and, with the 
exception of the region near the foothills of the cordilleras, the 
ground is seldom covered more than two or three successive days. 
In the sierras of Cordoba and San Luis there are occasional snow- 
falls every winter-from April to October-but they rarely extend 
to the level of the pampas. In the city of Mcndoza slight snow- 
falls occur nearly every winter and mucli more frcquently in the 
neighboring low sierras, especially in the months of July and 
August. 

TABLE 28.--Precipifation data, Argentina 

Data on frequency of snowfall are very meager. 

Formostr Mcm precipitation (in inchcs)l 

11 The northorn limit of this combined territory is marked rather accurately by  the 
stations of Chos Mala1 and Choelo Choel. 

TABLE 28.--Precipitation data, Argentina-Continued 

La Pampa 1 I/ Mean precipitation (In inches)-Continnod 

J : i o h u l _ _ _ _ . .  . .- ..-. .- 10 
S m  Ju%in 2 ....__.__. _---  

n l e a d o z a  
l\lnlargue.. . ..-- ._.._ 8 
iliendiiza 2.. _ _  --.... .--- 
i u m c  l i i h i  inca... .. 7 
sax1 i{aiuei. __.._ _ _  _ _  5 

Neirgnrs 
('hos Evlalel.. _...___ .--- IO. 32'0 2.3 0. 24 0. 55!1.97'1 971 0.91 
.lunin de 10s Andcs )I * 1 0 . 8 0 ~  43~1.91~~1. 04'2. 4d2: 98!12, 0 0 ~ .  
Las 1,ajss.. _...___._ ----  0.28 0.35 0.36 0.56;l. 1811 40 1.14 I '  I 

Maximum ~ireci~)Itation in 24 h o u ~  s (in inches) 

Tierro  del &ego 

14'14.41,:. 20 5.02 5. 
25 .i. 45 0. no 7. ii. 

I I 1. on .I. ti; :<. 
25 4. 29 4. ti5 ".?2 0. 

14, 3. 67 2. (23 6. 52 ,-,, 
40 :i. 7.1 is. 42 4. w2 3. 
211 2. 74 2. d0 3.  lJ4 3. 
Ih  2. 52 2.70 4. 4 3  1. 
28 1. :I? 5. G5 3. 32 2. 
2:) 2. 39 I.  80 3. us 0. 
2s 1.5; 4.00 0.2i) 1. 
10 1.84 2. I 2  I. 15 1. 
16 1.41 1.073.55 0. 
?0 I .  4ti 0. Xi I.  1% 0. 
. (I  1.91 1.94 0. 71, (1. 
14 ,l. 01 2. i f i  2. 55 1. 

1 For those stations with length of rocor? blank tho means arc derived from month*Y 
totals and departures given in the Uoletin Mcnsual for the year 1923. I n  n e d Y  ail 
cases tho Values aro based on tho period from 1901 to 1820 inclusive. 

2 Monthly records in Smithsoniitn Miscellaneous Collchtions, vol. 70. 
3 10 inches on Mar. 26 1880. In Clime de la Republica Argentina (1002) Davis gives 

12.87 inches for Parana (near Bantu Fc) in tho month of June, but, unfortunately, ornits 
the year of occurrence. 

1O.W Inches. 
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3 
6 
3 
2 
8 
3 
4 
4 

5 
5 
4 
4 
8 
5 
2 
0 
4 
3 
4 
1 
2 
3 
1 
2 
2 
0 
1 
0 
1 
1 
2 
1 
0 
1 
1 
1 
2 
1 
6 
3 
9 
2 
3 
4 
3 
4 

8 
3 
4 
4 
5 
8 

TABLE 28.-Precipitation data, Argentina-Continued 

3 
7 
5 
3 
6 
5 
3 
3 
2 
2 
3 
2 
2 
2 

I /I Mean uumher of days with nrecioitation 4 

7 
4 
fi 

8 
7 

fi 

4 

10 

3 9 5 5 5  
37 R 3 4 

10 6 f i 6  0 4  
13 6 6 7 

1 2 4 4 5 3 3  
O 5 7 6 G 6  

15 3 3 3 5 F, 
g R ( i t i 4 4  

1 1 0 6 6 7 4  
2 8 0 6 6 4 2  
4 1 1 0 9 9  5 3  
1 4 7 7 8 5 4  
8 0 7 5 4 2  

1 3 4 4 4 4 2  
9 6 6 6 5 3  

11 5 4 4  1 0  
14 12 11 12 6 3 
11 12 !I 7 2 0 
8 f i 5 6 4 1  

10 10 10 0 4 2 
40 10 11 11 7 5 
1 0 0 5 6 4 3  
1 0 4 3 2 1 1  
1 0 4 4 4 2 1  
1 0 2 3 4 1 1  
3 9 1 2 1 1 0  
8 , 5 6 4 2 2  

2 3 4 5 4 3 2  
7 0 2 0 2 6  

1 4 1 1 2 2 4  
5 3 3 5 8 1 0  

1 1 2 2 2 3 4  
9 1 1 1 1 3  
6 3 2 2 4 4  
5 1 2 2 4 4  
8 3 3 4 4 6  

14 2 4 6 8  
4 4  

6 7' 

8 7 
5 5 7  
4 5 5  

10 6 
10 0 

4 7 8  
4 4 4  
7 6 6  
1 3 2  

0 12 
1 5 0  
5 3 5  

7 10 
8 11 

0 1 2  
2 4 6  

3 31 

i 5 6  

2 2 2  
5 3 4  
3 2 2  
3 2 2  
3 2 2  
2 1 1  
5 3 2  

3 3 2  
3 2 2  
2 2 4  
4 G 8  
3 4 7  

10 10 11 

51 
4 
4: 
9' 
5 
3 
5 
4 
3 
3 
1 
2 
4 
2 
2 
3 
0 
1 
0 
1 
1 
2 
1 
0 
1 
2 
0 
1 
2 
4 
3 
0 
1 
2 
3 
1 
4 

7 
2 
4 
5 
6 
8 

5'1 
411 71 

3 
ZiI 
511 

61 I 1 

e;, 
6 '  

H I  

4 
3 
4 
5 
0 
2 

21 
1! 
;I 

2 
6 
3 
3 
4 
1 
4 

4 
2 
2 
4 
2 
7 

I II Moan number of days with snowfnll 

GI 
78 
56 

96 
63 
71 
71 

fi0 
fi5 
70 
58 
93 
63 
49 
72 
4G 
61 
BO 
44 
70 
71 
E4 
40 
57 
20 
77 
46 
39 
61 
81 
42 
14 
29 
21 
11 
35 
35 
30 
29 
74 
27 
25 
39 
25 
48 

56 
32 
34 
68 
49 

115 

40 

- 
' &ations are grouped by provinces and territoi ivs in the order that they nppenr in tho 

table giving mean precipitntion. 

Wind.-In the northern littoral .and middle niediter- 
panean regions (Cordoba) the prevailing winds blow from 
northeast or southeast; a t  Buenos Airet and over the 
Pampas (Trenque Lauquen and Victorica) the south 
component has disappeared and the winds generally 
come from north or northeast (from the east a t  Buenos 
Awes from September to March). Over the Andean 
pegion from Jujuy to Mendoza the prevailing directions 
are southeast, south, and southwest. From Chos Mala1 
Q d  Bahia Blanca southward westfrly winds sweep over 
the land throughout the year or wlth short interruption 
a!ong the coast in summer (Puerto Madryn, prevailing 
direction northeast from January to March). 

All along the coast €ram Buenos Aires to southern 
Tierra del Fuego the winds are moderately strong in all 

seasons with a mean yearly velocity of about 8 to 10 
miles per hour. Over the interior wind movement is 
generally rather light in the north, but in the region of the 
southern Andes and Patagonia it is comparable to that 
given for the coastal region. 

The following paragraphs by Davis describe the 
zonda, a South American sirocco, and the well-known 
pampero: l2 

In tlic Andean region there is a dry, hot wind called eonda-a 
South American sirocco-blowing generally from the north or 
northwest and with such force as to  make breathing difficult. In 
order to  mitigate the extreme dryness and heat experienced during 
the winds, the inhabitants hare recourse to artificial evaporation 
produced by sprillkling the walls and floors of their dwellings 
where they are obliged to take rcfuge. These winds are most 
fre uent and intense during spring, especially during the months 
of %eptembcr and October, beginning usually about noon and 
lasting until after Sunset; a t  times, howeyer, they continue two or 
three days without lnterrUPtlO1i, blowing with the force of a 
hurricane. The south wind which follows is accompanied by a 
sudden fall in temperature, often amounting to more than 4 5 O ,  
especially if the zonda has lasted more than a day. 
In the inediterrancan and littoral regions the intense heat which 

is associated with the north wind is often followed by thunder- 
storms accompanied by violent southwest winds known as Pam- 
peros, so called from their blowing over the pampas. They are 
usually of short duration, but a t  times, in the reg!on of the Rio de 
la Plata, they continue to blow a day or more, havlng their greatest 
intensity during the first few hours. In the httoral pamperos are 
most frequent in winter and spring, altl?ough they occy' throughout 
the year. The fall in temperature whlch accolnpanles the change 
in wind from north to south, although not SO marked as in the 
interior where the air is drier, is felt more keenly, and not uncom- 
lnonly the temperature fall within a few hours 1s 27' to  36" and 
on rare occasions even more.-Clima de la Rep6blica Argentina. 
1902. 

T A B L ~  29.--Wind data, Argentina 

Corrientes. - - - - _ _ _ _ _ _  
Pnso de 10s Libre%--. 

I II Prevailing wind direction 

Rosario- - - - - _ _  - _ _ _  - - 
Uuonos Aires _ _ _ _ _ _ _ _ _  
Trenque Lnuquen.-.- 
Bahia Blnncn. _ _ _ _ _ _ _  
Snntingo del Estero. - 
Cordoba. - - _ _  - - - - _ _  - - 
Victorica-.- - _ _  - - - - - - - 
Cipolletti. - _ _ _ _  - - - - - - 
La Quinca _ _ _ _ _ _ _ _ _ _ _  
JuJuy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tucumnn _ _ _ _ _ _ _ _ _ _ _  ~ 

La Riojn ________.____ 
Mendoza _ _ _ _  _ _  - - - _ _ _ _  
Chos Mnlnl_________ ~ 

Rariloche. - - - - - - - - - - ~ 

Puerto Mndryn-. _ _ _ _  
Colonia 16 de Octubre 
Colonin Snrmiento.-- 
Snnta Cruz ___._______ 
Ushunin ...-. ~ _ _ _ _ _ _ _ _  

8 se. ne. se. ne. so. ne. ne. ne. ne.. se. ne. ne. ne. 
8 so. so. se. s. ne. sw. s. s. se. ~ e. se. so. se. 
8 se. ne. ne. ne. ne. ne. se. se. ne. so. so. se. ne. 

I ll Mean wind velocity (miles per hour) 

Corriontes _ _ _ _ _ _ _ _ _ _ _ _  IO 
Itosnrio..-. __._____ _ _  IO 
Buenos Aires _ _ _ _ _ _ _ _ _  10 
nnhin Blnncn. _ _ _ _ _ _ _  10 
Cordoba _ _ _ _ _ _ _ _ _ _ _ _ _  10 
Cipolletti ... _ _ _ _ _ _ _ _ _  10 
Tucuman _ _ _ _ _ _ _ _ _ _ _ _  5 
Mendozn _ _ _ _ _ _ _ _ _ _ _ _  ~ 3 
Uariloche _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  
SnnttiCruz-. _ _ _ _ _ _ _ _ _  5 
Ushuaia _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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0411.0 2.0 2.0 2.oio.3 o . l i o 1  

110 6 0  1:0 0'0 0.7 0.31 0.7 0.0 
0.9'1.4 1 3  0 7  0.4,O.O' 0.1'0.0 
0.410.2 66 0:4 0.3rO.O 0.1 0.3 
2.3 '6 .16.8 4.33711.7 
2 . 2 ' 3 . 8  3.0 2 2  1'8 3.21 1:5 0.5 

0 4 / 1 0 2 0  119'2.8 3.0 3.1 1 0 1 . 0 ~ 0 . j  1.2 0.61 0.8 0:l 

TABLE 30.--Thunderstorm and jog  data, Argentina 

0.0 8 3  

0.0 5.7 
0.0 5.3 

0 . 2 0 . 1 0 . 0 ~ , 6 . 6  0.1115:U 

0.213.7 
1 1 ~ 1 . 4 1 . 1 2 9 . 3  

1 . 0 l Z G O  

I I/ Mean number of days with tliunderstorrn~ 

1.2 2.8 2.81 

PSSO de 10s Libre%---' 
Ceres- - - _ _ _  _ _ _ _ _ _ _ _ . !  
Rosario. - ~ ~ _ _  _ _ _ _ _ _ _ -  1 
Buenos hires. _ _ _ _ _ _ _  _ ,  
Bahia Dlanca. - _ _ _ _ _ _  1 

Cordoba. - - ._ _ _ _ _ _ _ _ _  1 
Cipolletti - - - - - - - _ _ _ _  - 
Tucuman. - - _ _  ___ .___ :  
La Rioja __.__________ 1 
Mendoza _ _ _ _ _ _  - _ _ _  _ _ _ '  

Colonia 16 de Octubre 
Santn Cruz _ _ _ _ _ _ _ _ _ _ -  i Rawson _ _ _ _ _ _  _.__.___ 

0:8 1:5/ 2.01 0.8 0.0 0.0 14.2 I 1  

Mean number of days with fog I I/ 
Santiago.- - ~ _ _ _ _ _ _ _ _ _  
Tiicuman -. - - - - - - - - - - 
Colonia 16 de Octubre 
Colonia Sarmiento.-. 
Santa Cruz _ _ _ _ _ _ _ _ _ _ _  

Tables 31 to 34 give climatic conditions a t  island sta- 
tions in high southern latitudes as follows: Cape Pem- 
broke, Falldand Islands l3 (51' 41' S., 57' 42' W., ele- 
vation 70 feet); St. John Harbor, Staten Island (54' 43' 
S., 63' 47' W., elevation 39 feet); Grytviken, South Geor- 
gia l3 (54' 13' S., 36' 33' W., elevation 13 feet); and 
Laurie Island, South Orlmoys (60' 44' S., 44' 39' IT., 
elevation 23 feet). 
TABLE 31.-Climatological data f o r  Cape Pembroke, Falkland Islands 

a Data for Stanley situated about 10 miles from Cape Pembroke. Record 1875-1877 
1881-1883 1901-1914 'in Geophysical Memoirs No. 16 British Meteorological Office: 
London; '1915-1920, Smithsonian Miscellaneous) Collectfons, vol. 79, p. 1149. 

Month1 records of pressure, temperature, and precipitation in Smithsonian MLs- 
cellaneous d'ollections, vol. 79. 

TABLE 32.--Climatological data f o r  Xtaten Island (Xt. J o h n  Harbor)' 

1 The tnblo is based rnninly o n  ObSCrVfiLionS in the pcriod 1896-1805. 
2 Ohsmvations at 2 n. in. 
3 Observations at 7 A. 111. 

Monthly records of prmure temperature and precipitation for NOW Yoar Island 
Data for Now Year IslanLl (54' 30' S., 64' 10' W., elevation 174 fcct). 

(hno Nuevo) arc given in Smithsoninn Miscdllnneous Collections, vol. 79. 

TABLE 33.--Climatological data jor  Grytviken, South Georgia 

1 Smithsonian Miscellaneous Collections vol. 79. 
8 Supplementary data from Boletin M'ensual, Oflcina Meteorologic8 Naciond* Re- 

p6blica Argentina. 1919-1923. 
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TABLE 34.-C2imatalogical data for Laurie Island, South Orkney 

Islands 

MONTHLY AND ANNUAL RECORDS OF PRECIPITATION 
FOR SELECTED STATIONS 

World Weather Eocords, Smithsoninn Miscellaneous 
Collections, vol. 79 (1927) corltaws monthly records of 
prcssuro, temporaturo, and precipitation for a number of 
stations, as indicated in footnotes to Tables 6, 8, 10, 12, 
15, 19, 34, 28, 31-34. 

Tho records presented here for Rahia Felis and Los 
Guindos, Chile, are an important addition to these just 
mentioned in that they relate to the rainiest regions of 
southern South Rmeriia. 

For comparison with the above heavy rninfall there will 
be given the greatest aiinual amounts (in inches) recorded 
at stations in other regions of inoderate or heavy precipi- 
tation as follows: Corrientes, 72.13 (1878) in 49 years; 
Buenos Aires, 79.65 (1900) in 64 years; Posados, 82.09 
(1905) in 22 years; Montevideo, 94.47 (1914) in 24 years; 
valdivia, 140.67 (1868) in 50 years; and Evanjelistas, 
141.09 (1909) in 23 years. 

TABLE 3lj.-Precipitation: Monthly and annual totals, means,  
and extremes (in inches) 

BAHIA FELIX, CHILE 

LOS OUINDOS, CHILE 
__ 

I, I I I I I II I I / I  I I l l  

BIBLIOGRAPHY 

Bibliography on the climntcl of South ilmcrica by Mar- 
garet Welch (MONTHLY WEATHER REVIEW, SUPPLEMENT 
18) contains a comprehensive list of statistical reports 
and descriptive texts. 

The present paper is based chiefiy on the following: 
Resumen de las obsewaciones pluvioin6tricas. Socie- 

dad Meteorol6gica Uruguayana. 1892-1905. Monte- 
video. 

Boletfn del Observatorio Nacional Fisfco-clirnatol6gico 
de Montevideo. 1903-1 920. Montevideo. 

Datos del Observatorio Central (Observntorio Nacional) 
de Montevideo. 1906-1927. Montevideo. 

Anuario del Servicio Moteorol6gic0, Repb!)lica de 
Chile. 1899-1 9 10. Valparaiso. 

Andes de la Oficina hlleteorol6gica de Argentina. 

Boletin Mensual. Oficina Meteorol6gica Argentina. 
1878-1913. Buonos R i m .  

1916-1923. Buenos Aires. 
Clima de la RepGblica Argentina. W. (3. Davis. 

1902, 1910. Buenos Aires. 
Servicio Meteorol6gico Argentino. W. G. Davis. 

1914. Buenos Aires. 
Handbucli der Klimatologie (third edition). Julius - 

Hann. 1909. Stuttgart. 

0 


	Title Page
	Errata Notice
	Supplements to the Monthly Weather Review
	Table of Contents, List of Illustrations
	Introduction and General Conditions
	Table 1. Elevation of Stations
	Table 2. Mean monthly and annual temperatures at selected stations in southern South America
	Table 3. Mean monthly and annual temperatures at contrasted eastern and western stations of southern South America
	Table 4. Extreme monthly mean tempereatures at contrasted stations in South America and North America, paired according to location and latitude
	Table 5. Mean monthly and annual precipitation at selected stations in southern South America
	Climatic Conditions in the Several Subdivisions
	Paraguay
	Uruguay
	Chile

	Island regions in high southern latitudes (Tables 31-34)
	Monthly and Annual Records of Precipitation for Selected Stations
	Bibliography

