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Fig. 1. Monthly mean values of the parameters used for the present correlation study.
¢s: the focus latitude of equivalent current system of geomagnetic solar daily varia-
tions
rp: the measure of intensity of equivalent current system of geomagnetic solar
daily variations
2800: the solar flux at 2800 MHz adjusted to 1 A. U. prepared by Ottawa ARO
IMF: the interplanetary magnetic field (IMF) sector structure inferred from polar
geomagnetic variation by L. Svalgaard
Ap: the geomagnetic 4, index
foF2: the critical frequency of ionospheric F» layer at Kokubunji
h’Fz: the minimum virtual height of ionospheric F: layer at Kokubunji
ypFe: the semi-thickness of ionospheric Fo layer at Kokubunji
foE: the critical frequency of ionospheric E layer at Kokubunji
foEs: the critical frequency of sporadic E layer at Kokubunji
h’E,: the lowest virtual height of sporadic £ layer at Kokubunji
fmin: the frequeny below which no echoes are observed at Kokubunji
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Table 1. Correlation coefficients for three kinds of values of parameters; (a) the
raw values minus monthly mean values, (b) the 5-day running mean values
of the raw values minus monthly mean values, (c) the raw value minus
5-day running mean values. See Figure | for the abbreviations of the
parameters.

(a) s p

Winter Equinox Summer Year Winter Equinox Summer  Year
ro —=0.33 -0.20 -0.32 -0.30 — — — —
2800 0.02 0.08 -0.12 —0.00 0.09 0.08 0.01 0.07
IMF ~0.17 —0.05 - 0.20 _0.12 -0.16 0.03 —-0.06 —0.08
Ap 0.08 —0.10 —0.06 -0.00 0.18 0.17 —0.00 0.13
foF2 _0.18 0.11 —0.26 0.05 0.08 —0.02 0.25 0.10
W' F, -0.03 —0°20 0.10 -0.04 0.12 0.14 —0.18 0.05
YoF2 0.05 0.0l 0.05 0.04 0.13 -0.01 0.13 0.09
fof 0.03 —-0.29 -0.13 —0.05 0.18 —0.08 —0.02 0.12
foEs 0.09 0.05 -0.02 0.04 0.17 -0.11 -0.07 0.01
' E, 0.18 0.01 ~0.40 0.22 —0.18 —0.18 -0.12 —0.16
fmin —0.14 -0.05 0.04 —0.06 0.15 -0.02 0.02 0.07
(b) ] 'p

Winter Equinox Summer Year Winter Equinox Summer  Year
rp -0.56 —0.50 -0.39 —0.51 — — — —
2800 0.20 0.10 —0.18 0.07 -0.05 0.10 0.08 0.03
IMF 0.25 -0.13 0.40 0.20 -0.23 0.09 —0.08 —0.11
Ay 0.20 -0.10 -0.02 0.06 0.02 0.19 -0.25 -0.01
foF2 0.19 —0.03 —0.52 -0.07 0.12 —0.08 0.18 0.08
h'F, —0.12 -0.27 0.58 0.05 0.35 0.41 -0.35 0.19
yoF2 0.16 0.08 —0.04 0.08 —0.08 0.14 0.20 0.05
hE 0.08 —0.40 -0.18 —0.09 0.28 0.29 0.05 0.24
foEs 0.06 -0.03 0.08 0.04 0.36 -0.03 -0.14 0.13
W’ E, 0.31 0.09 0.49 0.31 -0.26 -0.28 —0.26 -0.27
fmin —0.20 0.04 -0.30 -0.17 0.24 0.09 0.07 0.16
(c) o1 o

Winter Equinox Summer Year Winter Equinox Summer  Year
rp -0.12 0.04 -0.33 —0.14 — — — —
2800 0.0t 0.04 -0.10 -0.0! —0.06 0.08 0.07 0.01
IMF —0.04 0.01 0.09 0.01 0.01 —0.08 0.06 -0.00
Ap —0.08 -0.10 ~0.05 —0.08 0.28 0.19 0.16 0.22
foF2 0.21 0.09 —0.05 0.11 —0.04 0.14 0.24 0.08
' F, 0.05 -0.16 0.04 —0.01 0.01 ~0.11 —-0.07 -0.05
ypF2 0.01 -0.04 0.12 0.02 0.23 0.60 0.04 0.12
foE -0.09 -0.16 0.07 -0.09 —0.02 —0.04 0.05 —0.02
foEs 0.06 -0.15 -0.05 -0.03 -0.01 0.05 —-0.05 -0.01
I E, 0.19 —0.01 0.25 0.16 —0.28 -0.28 0.04 —-0.17
fmin 0.29 0.02 ~0.0l —0.26 0.00 -0.08

—0.08

-0.10
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Table 2. Percentages of the number of days on which parameters are obtained.
See Figure 1 for the abbreviations of the parameters.

VWinter Equinox Summer  Year Winter Equinox Summer  Year
by 87% 87% 88% 87% | h'F, 97% 100% 93% 97%
o 87 87 88 87 ypF2 98 100 82 94
2800 100 100 100 100 fHE 71 38 28 51
IMF 100 100 100 100 foEs 66 72 94 75
Ap 100 100 100 100 h'E,s 64 71 91 73
foF 98 100 93 97 fmin 98 100 100 99
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Fig. 2. Dynamic power spectrum structures of the parameters used
for the present correlation study. The shaded areas in the figure
show relatively high power spectrum density. See Figure 1 for the
abbreviations of parameters.
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Correlation Study on Day-to-day Changes of Geomagnetic
Solar Daily Variation and Parameters of IMF
Sector Structure and Others

Masanori SHIRAKI

Abstract

The correlations between day-to-day changes of focus latitude ¢¢ and in-
tensity r, of the equivalent current system of geomagnetic solar daily variation
and parameters of solar activity and ionosphere were examined. Though the
correlations are not so high, ¢; is correlated to the interplanetary magnetic
field (IMF) sector structure and the critical frequency of Fy layer (f4Fy). ¢
shifts polewards (equatorwards) with the IMF away (toward) sector structure,
and shifts polewards with decrease of fyFy in summer and with increase of
JoF2 in winter.

The resemblance of dynamic power spectrum structure of ¢; to those of
IMF sector structure and foF, may support the fact of the correlations.



