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represents the former. Besides the data of cloudiness 
on account of the manner in which this element is observed 
is sub’ect to variations due to the personal criterion of 

are not yet agreed on some points in this respect. For 
instance, when the sky is covered with cmo-stratus it is 
a doubtful point whether the observer should put 10 
(overcast), seeing that these douds let through the 
greater part of the sunshine. 

As the sunshine has this effect on the specific weight, 
it  might be asked if it has not also an effect on the ylclil. 
However, as t,he cloudiness is closely related t.o the 
rainfall it would be dimcult, espe,c.ially with the scanty 
material a t  hand, to se arnt.e t,he effect of each of these 

maximum yields having been obtained with rainfalls 
near the mmimum is explained, because in these cases 
the plants have received more suashine t,han when trhe 
rains have been more abundant. 

the o b servers, and even the international conventions 

dements. I t  is possib P e, though, that the fact of the 
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SECULAR VARIATION OF THE YIELD. 

The decennial mems  of the yield (Table 1)  show a 
constant de,crease in thc. last 30 years, It would be. of 
interest to trv and End out, t.he causes of t,his diminution, 
and especially in connection with this study, if any 
change in the climate mtty be responsible for it. 

I n  n study published in the illonfhly Rrr7Zetin, of the 
Argentine Meteorological Ofice corresponding t.0 August, 
191S, on the periods of drought and excessive rains, it  
was shown that the rainy periods had increased in the 
Republic in the last 30 years, and in the Province of 
Buenos Aires? escept.ing a relative diminution in 1590- 
1899, they have been const.antly increasing since 1860. 
Notwithstanding this increase of the rainy periods, in the 
last years have also occurred eriods of intense drought, 

or the variations above and below normal are greater. 
so i t  seems that the climate R as become more extreme, 

Caracac.. ............................. 
Hdrida ............................... 
rilldad Bsllvsr ....................... 
ralahrp ............................. 
Maracaiho ............................ 

These changes in the rainfall may doubtless have some 
influence on the yield of wheat, but as seen from the 
foregoing for this cerea.1 the variations of temperature 
are more important than those of the rainfall. 

Taking decennial means of the computed yields 
(Table 11) we get the following values: 

1890-1599 .................................................... 757 
1900-1909 ............................................... .... 703 
1910-1919.. .................................................. 699 

I t  is seen that these also show a decrease, and as they 
are coniputed by- means of the temperature, this shows 
tha.t t,he average temperature has also changed, or a t  
least the tomperature of August to November has in- 
crensed. We do not know, however, if this variation 
or that of the rainfall is B real change of climate, that is 
if it is permanent or if it  results from some periodicity, 
and lnter th:it we will get back to the former condition. 

The decrease in these computed averages is not as 
great as that observed according to Table 1. We may 
conclude therefore that the increase of temperature in 
spring is responsible for part of tshe diminution, but not 
for all. The chango in the rainfall may in some part 
he to blame, but it, is probable there are also other causes. 
One of these is doubtless the gradual extension of the 
cultivated nwa toward the west, where the winter 
rainfaJl often is insufficient. A proof of this is the fact 
t.hat the average yield in C6rdoba and the Pampa, where 
wheat, growing on a lar e scale is relatively recent, is less 
than in Buenos Aires, Sntre  Rios, and Santa F& (See 
Table 5.) 

In other countries the yield enerally shows an increase, 
ascribed to improved metho % s of cultivation, and if in 
our country the application of scientific methods were 
more oeneral, this factor would doubtless counteract 
those &at tend to diminish t.he yield, and here also the 
yield would increase instead of decrease. 

Kilograms 
Per he tare. 

Mckm. 
10 30 BB 56 1,042 
8 36 71 9 1,611 
8 9 63 33 as 
9 4n 67 40 io0 
10 35 71 45 6 
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THE RAINFALL OF VENEZUELA. 

By A .  J. HENRY. 

[Feather Bureau, Washington, D. C., July, 1eZZ.J 

The editor has received from Seilor Ernest0 Sifontes, 
Venezuelan Meteorolo ical Service, rainfall statistics for 

to date the record of rainfall 

of the period January, 1891, to December, 1910, and to 
com lete the records for four other statiofis. The geo- 
gra$ical coordinates of all the stations are given in the 
tab e nest below and the monthly rainfall, in millimeters, 
is given in Table No. 2 following. 

TABLE l.-Rni.nfabl stations i n  Ibmuda a-GeographkZ coordinates, etc. 

1919-1921 for severa f stations in that country. It is 

for Caracas, originally pu ?I lished in 1911,’ for each month 
ossible now to bring u 

TABLE 2.--Rai?zjall (in millimetem) at tk stations m d .  
CA RAGAS. 

- 

.......... .......... 1911 
19l’L 
1913 .......... 

1916 .......... 
1917 .......... 
1918 .......... 

.......... 

.......... 

.......... 

stations. 

a Str C. E. P. Brooks in Quart. Jour. Roy. Mct. Sor., 48:71; also 0. Hellmann in bfcl. 

1 Vgueto, Luis: Reriala Techniea D d  Ministtrio De Obms Publieaa, 1911. p. 199. 
Zrit..  Decemlmr. 1’531, pp. 3i5-376. 

191.5 
1916 .......... 
1918 .......... 
1919.. ........ 
1917 .......... 

........ 
Means ...... 

From the full recml of 31 years, iRgi-l921. 



.JUNE, 1922. MONTHL’L’ WEATHER REVIEW. 309 

TABLE 2.-Raixfiall (in millimtora) at t h e  atutioira aum.ed4ontinued. 

ClUDAU BOLIVAR. 

YARACAIBO. 

The statistics of the above table show that ut least two 
distinct t pes of rainfall prevail in Venezuela, first the 

one occurring in ~ a y ,  the second anci inferior one in 8c- 
tober. The rincipal dry season fdls in winter and the 
lesser one in P ul and August. This type is represented 
by the station. gderida, in the mountam region of the 
northwest; a slmilar type prevails in Colombia to the 
westward, especially near the Equator. The second 
Venezuelan type is represented by the elevated stntioa 
of Caracas %he capitol of the Re ublic and atso by Bolivar 

The characteristics of this second t pe are R principal 

mum in autumn. The dry season falls in wintw. Fig- 
ure 1 shows the two types very cl~arly. 

The amount of rain which falls on the lowlands of 
Venezuela is never very great, even st Caracas, elevation 
1,042 meters (3,419 feet), the greatest ruiilEall in 31 years 
being 1,202.9 mm. in 1592 (47.3G inc.hes). Ahout double 
that amount ma fall in the higher regions of the nioun- 

for example at Merida, 6 years observations, was 2,132.9 
mm. Places a t  sea level and also in the interior have 
relatively small m o u n t ,  thus Marclcaibo on the lake of 
the same name on the average of 3 years bas but 390 mm. 
(15.35 inches). January and February a t  that station 
and also a t  Cdabozo are sometimes wi’thout niemurable 
rain. (See Table 2.) Many more observations are 
necessary however before conclusions can be confidently 
put forward. 

The a n n d j o o d  in the OTinoco.--Seiior Sifontes has 
also supplied us with summaries of two annual floods in 
the river above mentioned. The details follow. Flood 
of 1918: The river began to rise April 11 and the rise 
ended August 13; the total rise was 12.31 meters (40.03 
feet) ; the river then fell slowly until March 33, 1919, at 
which time the total fall amounted to 13.73 meters 
(45.03 feet). Tbe total rise in the 1919 flood amounted 
to 14.74 meters (48.4 feet). The flood ended on August 
23. 

type eXhi 5 iting two well-marked maxima, the princi 81 

on the Orinoco, about 200 k Q ometers from its mouth. 

maximum in summer (northern) an (9 a secondnry masi- 

tains of western e enezuela. The greatest annual ttnlount 

NORMALS FOR BRAZILIAN STATIONS. 

The new Meteorological Service attached to the Bra- 
dim Ministry of Agriculture, Industr , and Commerce, 
established in May, 1921, under the &ection of Dr. J. 

de Sampaio Ferrsz, has just issued a valuable collection 
of climatic normals for that countr 

This publication, which wn.s cornpiEd by Meteorologists 
H. Silva and L. Rodrigues, cont,ains d d  normals of the 
principal diimatic ele.rne.nts for Rio de Jy aneiro, based in 
part on records for the 39 p.m 1882-1920, though the 
datu for some elements are derived from shorter periods. 

Fm. L-Moiithly rainInll distribution at Varwzuelan ststious. 

Monthly values of various elements are also given 
b ear for the to td  period available. The s e r o n d r s  
o 9 %  t e work contains monthly normals for the stations 
belonging to the National Meteorological Service, based 
chiefly on data for the whole or u part of the decade 

e n ~ ~ % ~ 9 ~ k f a c e  thtt’ director states that on its establish- 
ment thehew service was confronted with tihe formidable 
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task of bringing up the a r rem of the annual bulletins 
of meteorological observations which be an and ended 

Before beginning the publication of this estensive 
series i t  was thought best to prepare the collection of 
normals which has just appeared. He states that tlie 
publication should be regarded as provisiontil in char- 
ac.te.r. The observations at Rio are lacking in homo- 

with the bulletin for the ear 1910, ublis 5 ed in 1914 by 
the former Directoria & Meteor0 P ogia e Astronomia. 

geneity on account of various methods of exposure and 
observation, and in any case it is difficult t.0 obtain re - 
resentative data for that city on account of its extreme P y 
irregular to ography. Tlie observations at  field stations 

rases. Nevertheless this publication is a noteworthy 
contribution to the climatology of Brazil, furnishing a 
more comprehensive collection of normals than has here- 
tofore appeared for that part of the world.--C! F. T. 

were taken E y comparatively untrained observers in most 

CONCERNING THE HALO OF 46O. 

By h U I A  B E R S 6 X .  

[Paris, France. June !26, 1922.1 

In  the MONTFUY WEATHER REVIEW of March, 1932, 
Professor .Has t in .  calls the attention of meteoroloaists 
to.the halo of 46 , which he belieres can be explainei by 
prisms horizontally oriented. 

By a singular coincidence the Ellendale phenomenon, 
whose deswiption is read just following, furnishes n 
positive answer on this question. If the "bright halo 
of 46'" observed by Mr. Ling at  11 :58 a. m. ha.d been 

roduced by horizontal prisms this luminous arc would 
Rave been tan ent to the circunizenithal arc instead of 
bein separate d from it by a distance of 4" or 5'. 

December 21, 1910,' I observed a circumzenithal arc 
not touchin the halo of 4Go, and that my associate 

above the large halo? 
It is very rare that the nonoriented prisms by adding 

in this way their effect to that of the others reveal their 
existence m a manner so characteristic, but there are 
seen rather frequently halos of 46' that have so niani- 
festl the form of a perfect circle that they could be 

numerous esamples in our observations at Montsouris. 
Professor Hastings objects that the halo of 46' appears 

only when the sun is not too high. I gave, in 1909, in 
my memoir on the theory of halos figures that indicate 
in effect that the phenomenon presents a very decided 
maximum of frequency for a solar elevation of near 20'. 
What does that prove! Simply that the prisms that 
produce it have a tendency to orient themsdves and that 
their balancin are of limited amplitude. 

be executed. To simplify, let us consider on y t e higli- 
est point of the halo of 46". It is readily seen that if the 
sun is a t  22' 8' elevation innumerable vertical prisms are 
effective. If the sun is IOo higher or lower, that is to say 
a t  32' 8' or a t  12' 8', i t  would be necessary that the 
prisms incline 10' in one direction or in the other. If 
the sun is at  42' 8' or a t  3' 8' halancings of 20' will be 

ne?:grsdd that the prisms whose ases oscillate about 
the horizontal contribute to the production of the halo 
of 46' when the sun is sli htly elevated, but they bring 

the vertical give the up er part. 

the maximum of intensity, whether above or a t  the side, 
betrays the tendency of the generating crystals toward a 
definite orientation. This remark is not peculiar to the 
halo of 46'. It is true also of the halo of 22', for all 

Re 5 ative to this may ]i be permitted to recall that on 

M. Dutheil o B served on February 18, 1913, a short arc 3" 

attri t uted only to such prisms. I could cite rather 

SR It is about t Tl e vertical that these ba1anc.i s a pear to 

forth especially the latera pi parts, while the prisms near 

Most often, but not Bp ways the persistent existence of 

1 -4nnalsr de  1'06savarolrc de MOn(r0urie. 
1 Lor. ctr. Tome XII, p. 241. 
a dt. Tome X, p. 1M6. 

Tome XI, p. 47. 

observers know that of it there is seen especially the cul- 
minating part or the SB nients a t  the elevation of the sun. 

It can happen that t a ere is taken for an arc of the halo 
of 46' R suprttlat,eral tungent arc or an arc bitangent to 
t.his halo, the coloring being of the same order M that of 
tlie halo, from which t,hey are usually difficult to distin- 
guish. 

A t  Mont,souris in the first years we sometimes must 
have made this error, all the inore pnrtlonable in that 
there was not yet certainty as to the real asistence of 
these tangential arcs foreseen by the intuition of Bravais. 
However, their reality is no longer in doubt, and we have 
learned to recognize them rat,her well even when they are 
very short by t;heir colors, which are more vivid than 
those of t,he halo of 46', and hv the acconipanyina appear- 
a.nce of t,he bangential arc of 23'. The possibhy of a 
mist.ake in this regard does not preclude the fact that 
just as there is R halo of 2'3' there is also a circular halo 
of 46' produced by priLws of QO", whose position is near 
that of the minimum of deviation in accord with the old 
ex lanation by Cavendish. f find in my notes figures showing under what condi- 
tions there appeared 79 halos of 46 observed at Mont- 
souris from 189s to 190s. It is, perhaps, not wit,liout 
interest t,o reproduce them here. 
Phenoiiitnn i+siIJc t i t  tkc mnt' t ime ris tht. Atrlo qf #P or I I  little preilious. 

Per cent. 
Hdo of 2 3 O .  not lrilliant,, alone ._...-. . . -. . . . . . . . . . . . . . . . . -. . . 30 
Halo of 22'. lwiliiant. or rather brilliant? alone ..._.. . . -. . - - -. . . 87 
Parhelia.. . - .............................. - ...._.._...._... 15 
'I'angential arm of "J*, with parhelia. - - . . . -. -. . -. . -. - -. -. -. 11 
Tangential arcs of ?t", without parhelia. . . . - -. . -. . -. . -. . -. . -. 11 
No lihenomena.. -. -. - ... -. . - -. . ..-. ___. ._.. . . . . _. . . ._. - -. . . 5 
No definite indicat.ions.. . . . . - -. -. - - . . - - -. . - - . -. . . . . . . - -. -. . 3 

When the halo of 46' accompanies a halo of 22' that 
is brilliant and uniformly so, i t  may be asked if i t  is not 
produced "secondarily " by two successive refractions in 
prisms of GO". Its radius would then be 44'. Among 
our numerous measureinelits there were three that gave 
this result, but correctness was not certain. 

This is a point to which I take the liberty of directing 
the attention of observers. 

TORNADOES IN WISCONSIN. 
By W .  P. STEWART, Meteorologist. 

[Weather Bureau, Milwaukee, Wis.] 

J w e  15, I$&.-During the evening of June 15, 1932, 
a destructive thunder squall and tornado swept over 
parts of four counties in northwestern Wisconsin, caus- 
ing the loss of eight lives, injuries to about 100 persons, 
and property damage estimated a t  $500,000. 


