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cessive rates are often more or lbs destructive to vege- 
tation and are sometimes accompanied by hail and h g h  
winds. 

Figure 3 shows a marked difference in the diurnal dis- 
tribution of the rainfall frequency durin the growing 

sented by Lincoln, Thomasrille, and Columbus; and 
season, April to September, for the three 5 istricts repre- 

FIG. I.-Average number of times precl itstion oocurred by hours, during 5888011, 
April&eptember. 

figure 4 shows similar differences in the distribution of the 
hourly amounts of recipitation. At Lincoln the great- 

a. m., while figure 3 shows a corresponding pre onclerance 

hours, culmmatin at about 3 a. m., decreasing rapidly 
throughout the faylight morning hours, and again in- 

est amount of rain F all occurs between 10 p. m. and 2 

of frequency of precipitation during t.he ear P y morning 

FIG. I.-Averege hourly amounts of preolpltatim for season, AprU48ptmber. 

creasing late in the afternoon to midnight. At Thomas- 
ville the greatest amount falls between 10 a. m. and 6 
p. m. During the early morning hours the precipitation 
is least frequent, increasing rapidly with the advance of 
the sun, attaining a maximum at appro,ximately 2 :30 p. m. , 
and decreasing ra idly until midnight. At Columbus the 

with the actual maximum between 4 and 6 p. m. The 
greatest amount 7 dls between about noon and 7 p. m., 

frequency shows a slight maximum at about 2 a. m., de- 
creasing sli htly, then maintaining an equable distribu- 

ing a primary maximum at about 4 p. ni., then decreasing 
until about 9 p. in., and increming thereafter. 

Rarely d u m g  the summer months does a cloudy day 
follow a nighttime shower. May it not be that precipita- 
tion falling two hours before sunset, or thereabouts, will 
suffer onl slight evaporation for a period of 15 hours or 
more P dnsequently tlie rainfall permeates the soil to a 
greater extent, and a mltximum of benefit results. On 
the contrary, with the masimum frequency in the morn- 
ing scarcely three hours before sunnse, the rainfall has 
much less opportunity to enter the round to an con- 
siderable depth before evaporation ta 5 es place un B er the 
influence of the sun’s rays. There is, of course, probably 
less crusting of the soil than where showers occur during 
the early hours of daylight. The total amount of rain 

April to September, inclusive, 
a t  Lincoln than a t  Columbus; but as 
the distribution a t  the latter point is 

this no doubt, togetlier with tlie 
greater opportunity for penetration of the soil, contributes 
to the greater yields er acre in central Ohio to wliicli 

tion until a Q out 2 p. m., after which it imreases, attain- 

reference has already K een made. 

ALLFaED MANUFACTURE OF RAIN IN SOUTHERN, 
CAIJFORlUI4. 

By FORD AsHMnN CARPENTER, Meteorologist. 
[Dated: Weather Bureau, Los Angeles, Cal., May S,1918.] 

During the first fortnight in February, 1918, a profes- 
sional “rainmaker” be an his preliminary advertising 
activities in southern C a f  ifornia. As a result of this pub- 
licit campaign one of the commercial bodies of tlie 

a retaini fee and to ive him thereafter $1,000 per inch 
of rain fa%g during &e month of April. This contract 
stipulated that this rate would hold good up to a total 
of 5 inches. I n  order to ain the support of nei hboring 

communities and endeavored to enlist their support in 
the enterprise. Nearly all of those approached referred 
the proposal to the Weather Bureau a t  Los Angeles for 
advlce. In  discussin the matter with the applicants it 

general, but to brin to their minds the history of alleged 

25 years. Fortunately, the writer is personally familiar 
with the circumstances attending four or five such at- 
tempts made in this district during the past scor9 or more 
of years while he was in charge of the San Diego station of 
the Weather Bureau and later of the Los Angeles station. 

Hbtory of local ra.in nur.king.-The literature of at- 
tempts to manufacture rain is so ext-ensive that it is not 
possible to enumerate even eneral titles in a brief 

either wholly inefficient, as, for instance, coolin with 
liquid air, or scientifically absurd, like the explofing of 
bombs. 

The arid and semiarid portions of the ZTnit.ed States 
have been the scene of seqeral attempts at  ra.in makin 
and some of these expenments have been conducte 
with Federal, State, and municipal aid. Confining qur 
attention to occurrences in recent years, and to activit,ies 
in the southern art of California, it is found that the 

sm a i  er cities entered into a contract to pay him $300 as 

towns, committees from t T l is  organization visite % nearby 

was expedient not o n y  4 to go into the cause of rain in 

rainmaking in sout % ern California during the past 20 or 

article. However, all methocs 7 as yet proposed are 

8 

rainmaker flouris g es in January or February of a season 
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which up to that date has been charact.erized by deficient 
rainfall. During the past 22 years there have been sis 
attempts at  rainniakino in this region and nearly all of 
the operations took prace during these months. The 
first notable esample occurred in 1897. being followed 
later by similar operat.ions in 1900, 1905, 1912, 1916, and 
1916. The initial seudo-scientific venture was per- 

work and adopted it as a rofession about that time it 

A committee from the chamber of commerce of an Diego 
collected scraps of zinc from many citizens, some house- 
holders even sacrificing the sheets of zinc from under their 
stoves for that purpose. In  addition to the salvage com- 
mittee there were others who collect,ed funds wherewith 
to purchase sulphuric acid. Several public-spirited 
citizens ascended the hills about the town and liberat,ed 

sonall investigat.ed 9 )y the writer. As one of the most 
notab r e of local rainmakers became interested in the 

may be well to give some o P t,he details of the o erations. 8 

Prom his early failures he evolved a system of "no rain, 
no pay," which became very attractive even if the asser- 
tion was not strictly true, for he always insisted upon 
receiving h s  expenses in advance, which usually 
mounted to several hundred dollars. The attempts 
at rainmaking in 1905 were noted us follows in the 
MONTHLY WEATHER REVIEW? 

FAKE RAINXAPINQ. 

During the ast winter the associated conditions refeiied to (pressure 
distribution) Rave prevailed, and they resulted in frequent and gen- 
erally excessive ralys not alone in southern California but in all of the 
immense territory that extends thence eabtsnrd to Texas. I t  is, 
therefore, a parent that the rainfall which was supposed to have been 
caused by %e liberation of a few chemicals of infinitesimal power was 
simply the result of general atnioepheric conditions that revailed over 
a large area. It is hoped that the peo le of southern Ealifornia will 
not he misled in this niattnr and give unxue im ortance to experiments 
that doubtleas have no value. The processes &ich operate to produce 
rain over large areas are of such magnitude that the effects upon them 
of the puny efforts of nian arc inappreciable. 

I n  1912 a rainmaker appeared in southern California 
claiming to induce rain by usin a secret gas. On October 
1, 1912, the writer made the lowing report to the Chief 
of Bureau: 

His succeea in obtaining proniises of money hm been from people 
who are willing to take a chance. They figure that i f  it does not rain 
they will not be out anything, and if it docs rain they will be so jubilant, 
that they can afford to spare the sunis subscribed. It has frequently 
happened, however, that when the rains did como the people in their 
joy and satisfaction over the good yield that t,hey anticipated forgot 
the rainmaker. 

1 Fake rainmaking, A Lcttor from the Chief of Burcau. MONTIILY WEATIIZE 
--___--- - 
REVIEW, April, 1905,33: 158. 

He is not willing to hack his proniks with any money. A farmer 
once told me: "A rainmaker was out here,one day when those hills 
were white wit,h drifting clouds. Rays I: 'Prolessor. I've a thousand 
acre% that must heve rain within three daye. If you will make it 
rain 2 inches in 72 hours I'll ive you a written promise and my check 
for $Q,OOO. I only require tfat you put up %SO0 in escrow to be for- 
feited i f  it don't rain." "And," said the farmer, "the rainmaker 
would not take me up. And, furthermore, it rained 4 inches within 
4s hours, and that 1vit.h a northwest wind." 

The dry autumn of 1915 gave another op ortunity for 
a rainmaker, and this time he wils success P ul in getting 
t.he city council of San Diego to enter into a contract for 
as much as $10,000 to produce rain in January. Con- 
ceiming the heavy rain during the latter part of January, 
tho following appeared in the MONTHLY WEATHER 
REVIEW : 

It Reem reasonable to suppose that the storm which swept over 
Hawaii on t.he 18t,h-l9th ed over California on the 37th. It is 
clinrted as Low No. XIV, CEt 111. About a week previous Low No. 
S, Chart 111, passed inland over the middle California coast on the 
17th, croased t,he south-central part of the State on the lSth, and then 
moved northeastward into Wyoming by the mornin of the 19th. 
During ita movement over the south-central portion o f  C'gifprnia the 
storm slackened ita propesive movement, meanwhile vmg very 
heavy raine over the counties of southern California. L ig t . r am had 
fallen during the previous three or four days, and conditions were 
unusuall favorable for a hi h run-off in connect.ion with the heavy 
rains of $e 17t.h and 18th. * * The resulting floods were severe, 
and much damage waa done to railroads, bridges, highways, land under 
cultivation, and to the harbor of LOR Angeles, by reaeon of the 1~888 of 
silt. depnsited thereon. 

A second deluge of raiu descended u on the counties of southern 
C'alifornia in connection wit.h Low No. Sh, mentioned in a preceding 
p-agaph. The second storm waa of much shorter duration. At  Ban 
hego, ('al., the rain began at 7:lP p. m. of the 26th and ended at 

7:45 p. m. on the 37th. The total fall aqounted to 8.41 inches. !l!his 
rainstorm was at,tended by unusuall high winds for southern Cali- 
fornia, the average velocity at 8an 6iego bein about 50 miles per 
hour, with a maximum of 54 niiles from the sou& at 429 a. ni. of the 
27th. The reservoirs in the county whence the water twpply of the 
city of Ran Diego is drawn were already nearly full as a result of the 
rains of the previous week, and all of them, evidently, were not in a 
condition to withstand the added strain put upon them by t.he rains of 
the 26th-87th. 

As to the effect of this storm, a bulletin of the United 
States Geological Survey issued in May, 191S, gives the 
estent of the storms and their serious effect on life and 
property. 

The rains that swept southern California in midJanuary, 1916, con- 
verted the stream into torrents that overran their banks and devas- 
tated wide areas of the most fertile land of the State., The rains were 
heaviest and the floods most disastrous in San Diego County, but they 
were also very heavy in parts of Riverside, Sm Bernardino, Loa Angeles, 
and Ventura Counties, and they wrought wides read ruin throughout 
the region that extends southward from Santa Cf&a River to the Mex- 
ican boundar and westward from the north-Bouth ranws of San Ber- 
nardino and Jan Diego Counties to the ocean. * * +? 

ConcZusions.-It is the uncertainty of rainfall in south- 
ern California that doubtless makes this region attractive 
to the rainmaker. Rain is here the least dependable 
meteorological element; for esmple,  during the present 
season in Los An eles, 51 week elapsed between the 
last rain of one-ha K an inch in February, 1917, and the 
next rain of like amount in 1918. 

Aa esaminrttioii into the methods of the rainmaker 
shows a disregard. of physical laws, and a review of the 
history of rainmaking d o r d s  no proof of his success. 

B far the most important feature of his work consists 
in p 9 aying upon the credulity of mankuid. It is there- 
fore a psychological rather &an a meteorolo ical prob- 

and not of matter. 
lem, for the fundamental factors are those o f the mind 

2 Floods of Januar 

a Southern Californln Flood? of Januiry, 1011i, W3ter Bupply Paper 4%, p. 7. 

February 1916, in Southorn California, YONTlILY WEATREB 
REVIEW, January, 1&, 44: 28-29: 


