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RAINFALL CORRELATIONS IN TRINIDAD, BRITISH 
WEST INDIES 

(Ahstractcd from Nature, No. 2594, 116: Feb. 7, 1925, pp. 193-3) 

Preliminary investigation by W. R. Dunlo has estah- 

certain crops in Trinidad, the deviations in which sonie- 
times amount to 100 per cent or more from a five-year 
movin average, are primarily due to fluctuations in 
rainfat. For La Vega estate (cacao) the very high 
negative correlation -0.95 kO.10, was found between 
MayJune rainfall and the yield of the subsequent crop. 
For May rainfall alone (six months earlier than the har- 
vest) the correlation was - 0.85 f 0.15. Hence,’contrarp 
to local opinion, smaller yields ap ear to be due, a t  least 

The point is emphasized that statistical analysis of 
weather-and-crop relations for the Tropics is assuming 
prime importmce as contrasted to urely descriptive 

riew of economic geography. Reference is made t o  the 
work on climatic factors and the cane crop for Mauritius 
by A. Walter, to M. Koenig’s investigations in the same 
colony, and to those of T. A. Tengwall and C. E. ran  
de Zyl in Java, where they found a positive correlation 
between su ar yield and the October-Noremher rainfall. 

affect the whole economic actirity. Business clone in the 
shops fluctuates in amount not only in response to the 
current rainfall but to the previous season’s rainfall 
through changes in the purchasing power of the people.- 
B. kf. V. 

‘lished the fact that annual variations in t P l e  yields of 

partly, to too much Yain rather t R an to  too little. 

treatment, this being especially true P rom the point of 

I n  Trini 6i ad variations of rainfall seem intimately to  

T H E  SOLAR-CONSTANT A N D  THE FORECASTING OF 
TERRESTRIAL WEATHER . 

While continued critical investigations conducted by 
the Weather Bureau’ a pear to furnish convincing evi- 

of the solar-constant are, if the changes exist at  all, well 
within the magnitudes of t’he uneliminated errors of oh- 
servation, and therefore unknowable, and certainly not 
a satisfactory basis for forecasting the weather, nerer- 
theless, the Bureau is glad to present the following es- 
tracts from the 1924 Annual Report of the Astrophysical 
Observatory of the Sniithsonian Institution, indicating 
the present status of, and progress being made in, these 
interesting measurements. 

A$ in  previous years, the  variation of the sun has been the main 
concern. The generosity of hlr. John A. Roebling enabled arrange- 
ments t o  be made for daily telegrams form our two solar radiation 
stations. This service was begun September 13, 1933. The results 
obtained in  Chile are  cabled in code, so tha t  the  weighted mean 
solar-constant, the  date  and hour of observation, and its grade are 
all included in two words. RIessages arrive at Washington from 
both stations within 24 hours of the actual measurements, and 
generally represent mean results of five independent determina- 
tions at each station. Srrangements have been made (also owing 
t o  Rlr. Roebling’s interest and generosity) to  test the value of the 
solar measurements for forecasting according t o  the methods of 
Mr. H. H. Clayton. For this purpose hlr. Clayton * * * 
receives before noon daily frotn the dmithsonian Institution the  
weighted mean of t h e  solar-constant values observed in Arizona 
and Chile on the  preceding day. H e  makes his forecasts for 

dence that the niagnituc f es of the alleged changes in value 

1 See 2 papers by Marvin, Charles F.: Forecasting the Weather on Apparent Short- 

Mo. Weather Rev. March, 1920, 4s: 149-150. 
Solar Radiation Intensities and Terrestrial Weather. 
M n  Wnnthar RPV A n r i l  1923. 51. IRR-IKR 

Period Solar Variations. . 
... .. ..‘..... .. .-. .. ~ 

The data published in Smithsoninn Miscellaneous Collections, vol. 77. S o .  8, Feh. 
17, 1925 entitled “Provisional 6ol;ir-Constmt Vnlurs, August, 1920 to Sovernber. 1921. 
bvC.O.Abbot and Colleacurs. furnishes the basis for a further statisticnl analysis of 
t6is important subject. This analysis and the conclusions therefrom will appeir in a 
future issue of the Monthly Weather Review. 

3, 4, 5, and 27 days in advance, and mails them t o  the  Institution 
on the same afternoon. Thus we receive the forecasts sufficiently 
long before their maturity t o  make a very real and searching test 
of their validity. 

These forecasts for clefinite days relate t o  the  mean temperature 
of New Pork City, and are later on compared with the  observed 
temperatures and analyzed by several purely mathematical 
methods quite independently of any bias of the computer. The 
official weather services of the  various countries do not, of course, 
make predictions parallel t o  these, except in Argentina, where such 
forecasts are made by similar methods t o  Clayton’s. Hence i t  
is impossible t o  know at present how much gain, if any, Mr. 
Clayton’s solar forecasts show over the present official methods. 
That  they do show some prevision of the  event, even t o  five daye 
after the  solar observations, is certain. 

Hitherto, however, the 27-day detailed forecasts have shown no 
correlation with the New York temperatures. This is not at all 
surprising. Indeed, all such forecasts have t o  contend against 
great odds. For we recall tha t  the march of temperature often goes 
quickly from crest to  trough, so tha t  even if a true forecast could 
be made, and i t  should be no more than 13 or 24 hours off in point 
of time, there would be large divergences between the prediction 
and the event. With the unyielding mathematical methods of 
verification this would greatly diminish the correlation found. 

A fairer teat for very long-range forecasts is found in general 
statements as  to the espected departure from mean normal tem- 
peratures for coming months. These Mr. Clayton has furnished 
from 15 t o  30 days before the beginning of each month from 
December, 1923, to the present time. H e  also furnishes similar 
predictions about the approaching weeks furnished three days 
before the beginning of the week in question. With few excep- 
tions, these ~)rondcr,prognustications have been fairly verified. 

On the whole, therefore, although the results are as yet  far 
from being entirely satisfying, these experimental forecasts of 
Mr. Clayton’s are promising enough to  warrant further trial. 
New methods are continually being devised and tried in making 
them. hlr. Roebling has generously arranged to  continue them 
until June 30, 1925. As the work is purely experimental, no 
detailed publication of i t  will be made at  present. 

Naturally, if the forecasts made by Rlr. Clayton really repre- 
sent solar changes, he can not succeed unless good solar measure- 
ments are supplied. As soon as  we began to  receive daily tele- 
grams &om both stations occasional fairly wide disagreements of 
individual days commanded attention. We felt i t  .necessary, in  
studying the  causes of such disagreements, to  revise again en- 
tirely the  systems of little corrections to  solar-constant values 
which have to  he made to  allow for the haziness and humidity 
of our atmosphere. This revision could be made with more advan- 
tage because much additional data  had meanwhile accumulated. 

* * * A new method of d e t e h i n i n g  these corrections hsa 
been devised by the Director and Rlr. Fowle, which eliminates 
satisfactorily the  influence of the  solar changes which have oc- 
curred. Hitherto this matter of solar change superposed upon 
the small terrestrial sources of error which we desire to eliminate 
has been very embarrassing. Of course, if one could wait many 
wars before proceeding t o  evaluate the  terrestrial effects, the  
solar changeq, being independent or but  loosely connected with 
local terrestrial ones, would be eliminated in  the  mean of a m a s  
of Observations. We can, indeed, after several years more of 
observing, finally proceed in  this way. But, wishing t o  make 
immediate use of our results, a new method of procedure has for- 
tunately occurred t o  11s which permits us t o  avoid the  interference 
of solar changes altogether. 
As both t o  us and to  the Chief of the Weather Bureau i t  seemed 

unwise to  publish preliminary values of the  solar constant which 
later on would have to  he corrected, we have discontinued t h e  
frequent publications of them in the  MONTHLY WEATHER REVIEW 
which we have been accustomed to  make for several years past. 
After we come to n fully satisfactory basis of systematic atmospheric 
corrections, these publications may be resumed. 

Of the  two solar-radiation stations, hlontezuma, Chile, has 
roved f w  more suitable t o  the purpose than Harqua Hala, Ariz. f t seems probable that  a place somewhat farther west and decidedly 

higher would be preferable t o  Rlount IIarqua Hala. Violent 
storm.; occur there in various months of the  year, and the  summer 
months in particular have proved very unsatisfactory. If financial 
means were available it would be highly desirable t o  remove the 
station to  anot!ier site, and, indeed, a better one is already selected 
which would preseht ninny advantages. The cost of removal would 
be about $T,000. 

The systematic revision of results in the hands of Mr. Fowle 
and RIrs. Bond has led t o  much improvement, as shown by the 
close accord of daily solar-constant values at the two stations. 
For the period September, 1932, t o  hlarch, 1924, the  average daily 

The details will be published soon. 
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Year 

1920 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1031 . . . . . . . . . . . . . . . . . . . .  ~ - .  

1924 ____._._______._____ _ _ _  1923 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  __,.. 
le22 . . . . . . . . . . . . . . . . . . . .  

dserence  is less than 0.5 per cent. I n  the  month of October, 1923, 
when the  weather was fine at both stations almost every day, i t  
ran as low as 0.2 per cent. * * * 

Work at the two solar-radiation stations.-The results just dis- 
cussed are, of course, the  fruit of the  zealous work of our observers 
in Arizona and Chile. Mount Harqua Hala continues under the 
direction of Mr. A. F. Moore * * *. At Montezuma, Chile, 
the  station continued in  charge of Mr. L. B. Aldrich * * *. 

Many comforts and  observing improvements have been added 
at both stations at small expense owing to  the ingenuity and hard 
manual labor of the  observers. At both stations all possible days 
for solar-constant work have been utilized, and with very high 
accuracy of observation. About 75 per cent of all days were 
observed in  Arizona and above SO per cent in Chile. The months 
of July, Au ust, and September, however, were very unfavorable 
at Harqua 8 ala, because of unusual cloudiness which prevailed all 
over t h a t  section of the United States. This abnormal state of 
the sky was indeed made specially prominent by the almost coni- 
plate failure of all the  California observations of the total solar 
eclipse of September 10, 1923. Many observations of these months 
must be rejected on account of unfavorable sky. 

Mr. W. H. Hoover assisted Mr. Moore for a few weeks in May, 
1923. While Mr. and hlrs. Moore were away in Australia setting 
up near Sydney, a solar-radiation outfit ordered by Rev. E. F. 
Pigot, of Riverview College, for a committee of interested Aus- 
tralians, Mr. and Mrs. Hoover relieved them at Harqua Hala from 
July until September. Mr. Hoover was thus prepared by actual 
field experience t o  be director of the Argentine Government’s new 
solar-radiation station at  La Quiaca. 

The outfit for this station was prepared at the Smithsonisn 
Institution after designs of the writer, and the finer parts, such as  
those of the bolometer and galvanometer, were constructed by hlr. 
Hoover. Shipment was made in January, 1921, and the station at 
La Quiaca made ready for solar observing in  June, 1924. Thus the 
Argentine Government is the first agency outside the Smithsoninn 
Institution t o  undertake regular determinations of the variation of 
the sun. Their official weather service still receives daily tele- 
graphic reports from our station at Rlontezuma, Chile, and i t  mill 
supplement these by its own solar-radiation measurements at 
La Quiaca. 

WOLFER RELATIVE SUNSPOT NUMBERS, 1920-1924 
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REPORT OF CAPT. F. H .  SWAIN ON T H E  WEST INDIAN 

I n  connection with the West Indian hurricane which 
prevailed from Bugust 28 to Se itember 6,  1931, Capt. F. 

a valued observer for the Weather Burenu, rendered a 
ver com lete report of weather conditions as obse;ved 
on i : Y l  oard is vessel during the progress of the storm. . 

The hurricane was first reported in the vicinity of the 
island of Dominica during the day of the B t h ,  and in the 
early morning of the 29th the center passed near the island 
of St. Thomas, moving slowly in a northwesterly direction. 
Its intensity was such that severe losses were sustained 
on several of the smaller islands of the Lesser Antilles. 

The Bayano was due to sail from Tela (Spanish Hon- 
duras) on August 29 for Avonmouth via Berniucla. 
Captain Swain, receiving radio telegraphic advices regard- 
ing the hurricane, doubtless realized that his course . mi h t  bring hirn into close proximitv to the center 

and seamanshi Fortunately, it happened that the hur- 
ricane, althou B‘ moving but slowly, recurved and passed 

necessary to maneuver the vessel to avoid the center. 
During the days when the course of events was yet 

uncertain Captain Swain, assisted by his oflicers, made 

HURRICANE O F  A U G U S T  25-SEPTEMBER 6, 1924 

H. Swain, mast,er of the Britisi !I Steamship Buyano and 

un F ess changed through the exercise 01 good juclgnient 

ahead of the 5 ayano a t  sonie distance, so that it was not 

and recorded a series of weather observations that might 
well serve as R model for other seamen finding them- 
selves in a similar situation. The Weather Bureau is 
very glad to publish herewith the major part of this 
series of observations. A smnll map is a pended on 

storm center on succ.essive days. 
which are shown the respective positions o P vessel and 

DdILY JOURNAL. 

NoTE.-From August 2s t o  September 4 received storm warn- 

2: 15 a. m. Very heavy rain with thunder and lightning until 
2 :  35 a. ni., when rain ceased and wind veered to  E. by N. 
and quickly increased t o  force 9 t o  10; first in fierce gusts, 

ings from Washington and various sources. 
August 30: 

- .  
t,hen steadily. 

3: 20 a. ni. Wind veering slowly and gradually decreasin 
6 a. m. Continuous lieht rain. Skv clear t o  N. and N d :  
8 a. m. Extreme visibylity over land. 
5 p. m. Small Nb. clouds at low altitudes. 
Midnight. Wind inclined t o  back; clouds around horizon. 

2 a. m. Stars very brilliant; occasional small detached Cu. 

6 a. m. Very clear; Small detached Nb. from ENE. 
4 p. m. Cu.-St. in  SW. quadrant. 
6 p. m. Cu.-Nb. around horizon. 
8 p. ni. Streaks of Ci.-St. over sun at sunset. 
10 p. m. Squalls of rain working from eastern quadrants. 
Midnight. Thin St. around horizon. 

NoTE.-From 5 p. m. 31st t o  5 a. m. September 1 stars show- 
ing very brilliant, appearing enlarged with halos around 
them or as having blurred appearance. Cuban land extmor- 
dinarily clear; visible at long distances, although appearing 
close at hand. Stars reflected in water. Weather appeared 
hazy, yet  land and stars showed through brilliantly. 

Heavy clouds over Cuban mountains at sunrise; small de- 
tached Ci.-St. t o  eastward. 

8 a. m. Wind increasing and  backing t o  N. by E. when clear- 

August 31 : 

from ESE. 

September 1: 

ing the land. 
2 p. m. Cumulus (low) all parts of horizon. 
3: 23p. m. Wind dog to  NE.; swell rising; Cu.-Nb. t o  W. and 
SE. 

6 p. m. Ci.-St. and Cu.-Nb. from NE.; swell increasing. 
Sunset. Small streaks of St. over sun; occasional light showers. 
10 p. m. Cu.-Nb over southern horizon. 
Midnight. Wind backing. 
2 a. m. Lightning t o  NE. 


