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OUR JOVIAN RAINFALL CYCLE

C. J. BOLLINGER
University of Oklahoma, Norman

The planet Jupiter completes one revolution around the sun in 11.86223
years. Since the Jovian orbit is inclined 6°6¢’ to the plane of the solar equator,
in the course of each revolution this planet shifts through 12
Iatitude. When, as on February 15, 1936, the planet is in 250° hellocentric
wm,uummewwmmmmmmveymmdmdm
iater, or on September 28, 1941, when in heliocentric longtitude 70° the planet
was again over the solar equator but moving south. When in heliocentric
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that of the sun relative to the earth, which causes
along with the moon, influences the height of tides on the earth.

Professor Arthur Schuster (1911) advanced the hypothesis that the
gravitational pull of the planets, in their revolution around the sun, might
give rise to sun-tides analogous to the tides produced on the earth through
the gravitational pull of the moon and sun. If such solar tides actually exist,
an influence on the output of solar radiation and hence upon terrestrial
climate is to be expected.

Henryk Arctowski (1916) presented evidence of a relation between sun
spot areas and the gravitational pull of the earth on the sun. Researches
of the late H. H. Clayton (1916) gave confirmation of the findings of Arctowski
and further showed that when the planets Earth and Venus were nearest
tocether in their highest hellographic latitudes sun spot activity was in-

Since evidence had been found of an 11 (plus) yw four phase cycle in
radiation and of rainfall in Oklahomsa (Bolliger, 1935; 1945), assoclated with
sun spot activity, it appeared that these cycles might be related to the helio-
graphic pull of the planets.

By the law of gravitation the force acting on any particle is directed
wwurdthem-soentermdhjomuyproportmmwthemmotthe
particle and of Jupiter, and inversely proportional to the square of the dis-
tance between o the particle and of Jupiter’s center. The tidal relationship® is

M
’=T
mmouuwernuuumamzon&cmm.mmmmmu

TABLE I
Relative Mean Tidal Pull of Major Planets on the Sun
(Data from the American

0 % tiw ToraL
Mercury 9464 4.068
Venus 2.1350 33.086
Earth 10 16407
Mars 0.03014 0.0467
Jupiter 22330 34.008
Saturn 0.108%¢ 1.6793
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It will be noted that Jupiter at mean distance from the sun has grea
tide-raising force than any other though it is rivaled by Venus.
influence of Mars is less than 5/100 of one per cent and may be negl
The earth accounts for 155% of the total tide forces but ulneelthoomtm
from year to year, may also be neglected In investigating longer cycles.

Since the heliographic latitude of the planet is also a factor in sun
activity, and presumably udht.ion tho :ollowlnc formula was employed
computing heliographic tide-pull indi

I=100 (m/r'sinB)
B is the heliographic latitude of the planet, m its mass relative to the earth
and r its radius vector relative to the mean radius vector of the earth.

The nodal and maximum north and south index values thus derived are
given in Table II; the larger value for north heliographic latitudes arises
from the fact that Jupiter’s north heliographic position is assoclated with
permuonm position whereas its most southerly position is associated with
8

..&?E s

53

TABLE II
Highest and Lowest Indexr Phases
PrASE HELIOGRAPEIC LaT. HELIOCENTRIC LONG. InpEx
JNP 6°6’' N 342°9 2699
0.0 )1 4 0
J8A 66’ 8 15437 2‘1,.12

In each Jovian revolution the surface of the sun comes under the varying
influence of these four Jovian phases. The four phases of the Jovian Revolu-
tion period differ in duration as well as intensity. This is due in part to
the eccentricity of its planetary orbit (0.048, 4043). If the Jovian phases are
defined according to index values being larger or smaller than the mean,
152, the phase lengths are as follows:

TABLE II
Duration of the Jovian Revolution Phases %
JINP 288° 26’ to 35° 42’ 329041 years 2114
15¢ 42’ to 109° ¢ 231233 years 1949
JBA 109° 24’ to 202° 36’ 329589 years 27.718
202° 36’ to 288° 26/ 2.96438 yearl 24.99
TorAL 11.86233 100.00
It will be noted that the high-latitude high-index phases of Jupiter are
of approximately equal duration and are relatively long. The two hlgh

index phases combined comprise over 886% of the period. These phases are
approximately four months longer than the ascending node low-index
and 11.8 months longer than the low-index descending node phase.

Thus in summary an 11.86223 year Jovian cycle with four phases is
indicated:

Amemwmmmmmazm
358 days duration with Minimum Index O

Aummmnmv wmmaammmcm
ration with mnmumlndu”

A 8hort, Very Low Index eeutmu the descending node of
zyunandludnndmtlon.wmmmmduo.

A South Aphelion High Index Period of 8 years, 103 days duration
with Maximum Index 10.49.
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Thie noda! transttion aud culmination dates for thess phases for the 16 Jovian
Oycles ocourring between 1803 and 1980 are given in Table IV. ’

The Jovian North Perihelion pbase with a maximum index value of 2697,
27% greater than the maximum of the South Aphelion phase, should be
one having the greatest effect on climatic deviations. The fact that the
year on record in Oklahoms, 1915, when state rainfall averaged
% of normal, occurred when both Jupiter and Venus were in their
ting high-latitude high-index positions in the middle of May, the
ormally wettest month, can hardly be considered a random ooincidence.
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To date, Jovian indices have been computed for the months March-
August for the years 1803-1948. Thorough investigation cannot be made
until indices for the months September-February are also available. Monthly
mean index values were determined by averaging nine specific determina-
tions for the 8rd, 5th, 8th, 12th, 15th, 18th, 23rd, 35th, and 28th of each month.
8ince there is a considerable lag, the monthly indices were averaged and
. a+ 2
weighted by 3 ., in which g is the average index value for the months
March to August of the preceding year, and b the averages for the same
months of the current year. The years were then classified into four groups
acocording to magnitude of the indices as given in Table V along with the

Oklahoma average rainfall, May-August.

It will be noted that during the twelve years in which the Jupiter sun-
tide index averaged 638 or 41.97% of normal, the May-August rainfall in
Oklahoma averaged only 83.81% of normal and that 83.3% of the seasons

below normal rainfall; wheress in the ten years with a mean index of
2359 or 8652% above normal, the average Oklahoma rainfall was 114.63%
of normal and on 70% of the years the rainfall was above normal.

E

Since the sidereal period of Jupiter is 11.86223 tropical, or ordinary years,
one Jovian revolution cycle requires approximately 50 days less time than 12
revolutions. As a result, corresponding of Jupiter recur approxi-
earlier in successive revolu Seven Jupiter revolutions
Yyoars or 13 days more than 83 earth revolutions, ie., years.
‘oiier, ‘Tho ratn
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TABLE V

Relation of May-August Rainfall in Oklahoma to Jovian Hellographic Suu
Tide Indices én 55 Years, 1892-1948

RamraLt su-
Joviaw Mzaw  Mzxax Pascrr. Durssr Wrermst  soms % Bx-
Iwvices InpEx % or NoaMAL SEasON SEAsOX LOW NORMAL
Under 9 13 years 638 8381 510 1338 833
9-18 13 " 1131 98.00 700 1228 583
18-21 n 1848 101.49 814 1568 524
Over3t 10 ” 23.59 114.63 738 158.7 300

The Jovian Precession Cycle (83.03561 Tropical Years)

TABLE V1

Annual Precipitation St. Louis, Mo. in Wet Phases of Jovian Cycles
(83.035 Year Precession Cycles and 1186223 Year Revolution Cycles)

I Precxssion Pxaiop DrcEMBER-MAY

IncExs PERCENT OF NORMAL
REVOLUTION Cunaznt NExr CURRENT Nexr
CYCLR PrAsk Dars YEAR Year Yzar Yrar
(Jup.Hel.:342°9) 1918 May 14 4938 41.80 1241 1053
(Index: 26.97) 1927 Mar. 25  50.83 38.61 128.0 974
High Index 3yr,106d 1939 Feb. 8 4015 25.00 101.1 63.0
PHASE AvERAGE 46.75 35.14 1178 885
JBA:
(JupHal.:166°32) 1888 Apr. 18 4889 4434 1148 1117
(Index: 21.23) 1807 Feb. 27 40.17 4920 10123 1239
High Index 3yr,108d 1008 Jan., 8 4750 37.31 119.6 840
Prass Avenace 4.4 43.02 1119 1099
TABLE VI

Annual Precipitation St. Louis, Mo. in Dry Phases of Jovian Cycles’
(83.035 Year Precession Cycles and 11.86223 Year Revolution Cycles)

I PaucEssion Pxaiop SsPrEMEER-NOVEMBER

REVOLUTION ' Iwcazs Preceer o NORMAL
Crciz Puass Darz NEXr Year Prus2 Nexr Year Prus 2
JNP:
(Jup.Hol.:342°9") 187 Oct. 12 28.70 34.06 4.7 873
(Index: 2697) 1891 Aug. 33 3053 4162 .9 1048
Pranz Averags 2813 3814 708 961
J8A:
(JupJRol.;168°3%) 1920 Nov. 18 3158 4110 ™4 1035
(Index: 21.23) 1632 Sept. 29 3801 M 98.7 18

Prass Avanaes ure N9 8 68
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