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Figure 5.7. Time series of m; for 1968 based on the unsmoothed values of J1
published by the BIH.

84 THE ASTRONOMICAL EVIDENCE
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Figure 5.8. Unsmoothed amplitude spectrum of m . Tidal terms occur near
14 d (Mf) and near 27 d (Mm). The estimated error spectrum Eon(f) is
basedon v; =1 ms. &, (f) is the estimated continuum of the meteorological
excitation spectrum.
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Figure 7.9. (a) Sum of the three seasonal excitation functions, compared

with the astronomical estimate of m5; (b) comparison of the meteorological

and astronomic estimates of the seasonal amounts by which the Earth is
slow. Astronomic estimates are indicated by broken curves.
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Figure 7. Change in Length of Day

Change in the length of day as determined from BIH data (dotted line) and as
calculated on the basis of effects due to changes in the angular momentum of the
atmosphere (solid line). (From Rosen, R. D., Salstein, D. A., Eubanks, T. M.,
Dickey, J. 0., and Steppe, J. A. "An El Nino Signal in Atmospheric Angular
Momentum and Earth Rotation,"” submitted to Science, February 1984).
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Figure 5.5. Time series of m; from 1955 te 1677 after removal of the
6-month and i2-month oscillations and after some smoothing to remove
high-frequency (>6 cycle yr~") fluctuations.
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Ficure 6. Long-period variations ohserved in my since 1820 as determined by
Brouwer (——) and by Morrison (—=).
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Fig. 1 Plot of the secular variation of declination D (solid curve and

right hand scale) and of the excess iength of day d(AT')/dr (dashed curve

and left-hand scale) for the period 1861-1978. AT data are frem

refs. 18, 19. The relative changes in the Earth rotation rate AQ/S} are

obtained from the d(AT)/dr values tgrough multiplication by ~1.157 %
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5.3 POLAR MOTION
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Fig. 7.5. The spectrum of variation in latitude, according to Rudnick (1956). The
upper ﬁgure.refers to the positive (west-to-east) motion, the lower figure to the
negative motion of the pole of rotation (sce § 6.7). For both motions the harmonics
40 to 62 are shown, with the corresponding frequency scale, in cycles per year,
indicated below. The length of the spectral lines gives the contribution per harmonic
toward _thc mean square radius arm (in units of (0701)2). The scale for negative motion
Is ten times that for positive motion. The curve has been fitted by the method of
maximum likelihood (see Appendix A.2).

Fi© \ 5.10. Pole paths as determined by the {LS () and by the BIH (@)

fr ) 968.0 to 1970.0. The ILS data are the unsmoothed values gi.ven at
successive intervals of 0.0833 yr. For convenience in comparing w;th the
BIH results, interpolated values at intervals of 0.5 yr are also indicated.
BIH values arc the unsmoothed values at intervals of 0.05yr. Error
estimates for the two data sets are indicated at top left-hand side.
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Fig. 7.4. The component, m,, of the unsmoothed ILS ob

1930 1940 1950

servations, before (fop) and after (second curve) removal of the seasonal

variation; the component, — m,, of the unsmoothed ILS observation after removal of the seasonal variation (third curve) and the corre-
sponding non-seasonal variation in the latitude of Washington, as obtained with the PZT (bottom).
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Van der Grinten projection, courtesy A.J. Nystrom & Co,, Chicage.

Fig. 4-5 World distribution of mean sea leve! pressure in January.
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Van der Grinten projecticn, eourtes:'.y A. J. Nystrom & Co., Chicago.

Fig. 46 World distribution of mean sea level pressure in July.
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Figure 4. Positive circular annual excitation vector from geophysiecal estimates of air mass redistribution,
continental water -storage, and mountain torque (Wilson & Haubrich 1976a, Fig. 4), ILS data and the
wind stressed sea level (this study). Numbers tefer to lines in Table 3. ! .
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Figure 5.12. Motion of the mean pole according to Stoyko (®, dates in
parentheses). Pole positions represent running means based on 6-yr inter-
vals. Positions every 3 yr are indicated. The motion of the mean pole
according to Markowitz is indicated by O; these positions also represent
6-yr means.
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