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{TSUBJECT: Effect of {.ie Earth's Rotation on Atmospheric and

Hydrospherie Processges

SQURCE: Sidorenkov, N. S. Effect of the nonuniform rotation
of the earth on atmospheric and hydrospheric processes.
IN: Arkticheskiy 1 antarkticheskiy nauchno~issledovatel'-
skly ilnstitut. Problemy arktiki 1 antarktikl; sbornik
atatey, vyp. 9 (Problems of the Arctic and Antarctic;

collection of articles, no, 9&. Leningrad, Izd-vo
Morskoy btransport, 1961, 45-49,

At the present time, three types of variation 1in the
angular veloclty of the Earth's rotation are kanown: secular
retardation, irregular "staggered" fluctuations, and periodical
seasonal varliations. From observatlons conducted in the years
1937 through 1949, it was found that the annual varilation in
the length of a day (from the shortest in July and August to the
longest in March) averaged 0,0025 sec; that is, the diurnal in-
crease in the length of & day 6T is t1.4.107® sec,

The rotary motion of 2 planetary sphere determines its
ellipticity. The ellipticity varies under the influence of def-
inite increments of centrifugal forces, which ultimately lead to
the redistribution of the mass of the sphere, These additional
deforming forees, broken down for practical purposes into verti-

cal (normal) and horizontal (tangential) components, were found
to approximate

bF, & % wr(l - 3 8in? ¢ ) duw; (1)

bFy & wr sin 296w (2)

§whene w 1is the angular velocity of the earth's rotation, r is the
- radius vector of the elllpsold; ¢.1is the geocentric latitude,
-0Fy 18 the ilncrement of the vertlical deforming force, and OFy is

the increment of the horlzontal deforming force.
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' mable 1. Diurnal increases of varlous
characteristics as functlons of latitude

Y. vl | ap I v WM AP . av'
Laty) es) (dynes) (mb) | (m/sed| (% i(mb) (m/sec)
0* [540.10- 0 54010710 | 1,08.10~7 | =351.107%| 232 464
100 j4p1-1070 (278107 491 - 1074 1.06-10~7 |--297.10"¢| 210 456
20° [348-107% 1521-10-0 [148- 10~ | 1,02-1077 }—227-10"*! 150 436

30° 1311070 [701-100 [131-1070 | 094.10~7 |—-0.80.10"4| 03| 401
35" |.q@2-10-1®|762-10-® |—002.10¢ | 088.10-7 | 001.10%| 001} 380
40° |—134.107 (79510 [—134.10-%] 083.10~7 | 085.1074| —058; 356
45° |—274.107 |8,06. 10~ [—2.74.10-% ] 077-10"7 | 1.77.1074| 118 329
50° |—414-1071]703.10® |—414.10-%] 070.10~7 | 268.10~¢|--244] 298
60° [—676-10-1% 695 10-° |—6.76-10-*] 0.54.10~7 | 439.10~4|—290| 232
70° |—838.10% [593- 10~ ! —838.10-| 037.10=7 | 578.10-4| 396l 159
80° |—10.20. 10-10290. 10~ |—1020.10¢ 0.19-10~7_| 6.33.10=1 .438]__80_
90° [—10,70- 1010 0 ~10.70+ 104 000-10~7 | 700.10=4|—460] O

Considered separately from other effects, the follow-
ing two atmospherlc processes may result from the rotation of
the ecarth:

1) Variations of air pressure 6P due to the increment
of the vertical deforming force, &Fy}

6P = ¢ _rap, pdz, (3)
3 °

where ¢ 1s a parameter dependent on the physical properties of
the atmosphere, and p is air density. Equatlon (3) indicates
that increases in the angular velocity of the earth's rotation
cause positive increases in pressure from latitude T35° toward
the poles and negative increases from latitude 135° toward the
equator. When angular velocity decreases, the plcture is re-
versed, The extreme values of the increasing pressure OP are
reached at the poles and the equator. At latitude ¥35°, 8P = O.

2) Emergence of a component of alr-current veloclty
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East-west currents are generated during the incre:zse of the
angular veloclty and west-east currents during the decrease.

For the hydrosphere¢, variations In the earth's rota-
tion may result in 1) emergence of a component of the wvelocity
of water mass currents and 2) variation of the ocean level due
to the greater mobllity of water masses as compared to sub-
crustal plastic matter. On the assumption that the radius of
thé lithosphere remajins constant in a2 varying rotary motion,
the increments of the world ocean level &K may be computed
from the expression

bH=-8-xBgz%E (1 -.35in¢) 0 (5)

where k 1s the dimensionless parameter of the order of a unlt,
R 1s the mean radlus of ellipsoid, and ®.1g the compressicn of
the ellipsoid. Theo value 1s determirned by the relationship

= =B

where g 18 gravity acceleration, and h is a constant depen-
dent on the structure of the ellipsold under conhsideration.,

Quantitative computatlions show that processes caused
by ‘wariations of the earth's rotation are too insignificant
to explain the existing pﬁculiarities of the general circula-
tlon of elther the atmosphere or hydrosphere.
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