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(Received Augur 25, 1936)
ABST'RACT

The beginning and ending times and the absolute ranges of the
three elements. D. H. and Z of 106 magnetic storms are determined and
the main features of some most conspicuous storms are described. Dis-
cussions are given with respect tothe mean magnetic character numbers
and the sun spot reiative numbers. :

TSINGTAO Observatory is located in V. latitude 56°4'11".
E. longitude 120°19'14" and of altitude 78 m. . There the
secular change of terrestrial magnetic elements is quite moderate.
Indeed, the largest values so far occured since 1924 were only

4.4 (1925-1926) for declination D, 19y (1928-1929) for
horizontal iutensity H, and, except for two doubtful cases pro-
bably due to incorrect values of inclination during 1926 ‘only
71y (1927-1928) for the vertical inteusity Z.

The monthly mean values for all three elements except
the doubtful year 1926 also ran quite smoothly. Thus, for D
and H, the largest absolute differénces between the mean values
of two successive months amounted only to 7.1 (Jan.-Feb.,
1927) and 60y (Oct.-Nov.,, 1927) respectively. As for the
vertical component, these differences scarcely exceeded 100y.

On most of the calm days diurnal variations were distinct,
though always mild. On some days, however, the magnetic
states may be so exceptionally quiet that the curves of the
three elements ran almost exactly parallel to their base lines.

Magnetic storms, of course, were not infrequent in this
place. Indeed, many storms were so universal in character

* A part of the data of this paper has been published by P. H. Lu in Scxence
(China) 19, 910 (1935).
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that nowhere on earth could be free from their disturbances.
But their effects on different stations would always be widely
varied. It is interesting to see how the terrestrial magnetism
at Tsingtao behaved during these disturbances.

The main features of 106 principal magnetic storms re-
corded here since 1924 are shown in the following table by
giving the beginning and ending times and the absolute ranges
of the three elements. It is to be remembered that the absolute
values for 1) always exceed 4°, for Z exceed 59000)/, and for
H exceed 50800y or 30900y in this period.

Table I
Greenwich mean time Range
Year Month Beginning Ending Decn  Hor. Int. Ver. Int,
1924  Jan. 294 5R26m  30d 47 198 210y 18y
1924 May 21 557 2121 7.4 127 24
1924 June 10 7 0 10 21 6.7 117 37
1924 June 11 22 41 12 1 7.4 104 14
1924 Oct. 24 15 6 24 24 4.3 80 5
1925 June 13 4 57 14 10 10.3 133 43
1925 June 14 14 0 25 6 6.0 121 21
1925 Aug. 22 12 0 23 23 11.4 100 20
1925  Sept. 1 17 46 2 9 12.0 297 22
1925 Sept. 21 212 21 9 8.8 195 29
1925  Sept. 24 1 24 24 10 9.6 144 25
1925 Dec. 27 14 45 28 16 12.5 190 21
1926 Jan. 26 16 27 27 3 15.1 267 52
1926 Feb. 24 16 32 25 2 14.7X 270 44
1926 March 5 10 6 5 23 13.2 185 17
1926 Apr. 14 13 57 15 17 27.2 317 63
1926 May 3 2112 4 8 11.8 74 27
1926 June 111 7 2 9 14.0 180 —
1926  Oct. 13 29 19 14 10 7.1 90 22
1926 Oct. 1420 4 16 9 21.3 262 40
1927 Apr. 15 23 50 14 18 18.4 273 53
1927 July 21 21 3 22 22 18.4 323 90

1927 Aug. 202018 21 20 9.2 322 59 .
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Greenwich mean time Range

Year Month Beginning Ending Decl’'n Hor. Int. Ver, Int.
1927 Oct. 104 8277 10418k 511 1047 8
1927 Oct. 121022 15 1 . - 1853 338 36
1927 Oct. 22 6 40 — — 16.7X 302X 35%
1928 July 72522 820 44.3 712%XX 125
1928 Oct. 18 7 28 19 4 14.1 345 4
1929 Feb. 17 12 54 17 18 7.4 132 14
1929 Feb. 26 19 24 27 7 5.2 65 . 36
1929 Feb. 27 15. 5 28 18 14.0 136 53
1929 March 11 13 9 12 17 11.0 273 40
1929 Jaly 10 1136 11 3 8.1 85 21
1929 July 31 21 15 11 17 Aug 123 122 34
1929 Oct. 16 13 46 16 21 9.5 130 9
1929° Nov. 3 117 315 7.4 163 34
1930 March 12 7 0 12 24 14.8 114 25
1930 Apr. 613 0 624 6.1 60 10
1930 Apr. 20 455 20 20° 11.7 122 50
1930 May 5 045 523 9.8 132 34
1930 May 315 7 111  Jun. 14.2 132 34
1930 June 12 0 44 12 18 10.7 89 32
1930 June 16 7 0 16 17 11.4 241 52
1930 Sept. 18 8 49 18 20 14.6 246 48
1930 Sept. 29 7 15 29 11 10.1 181 30
1931 Oct. 29 851 29 18 15.9 158 -
1933 May 112 24 ? 7.4 190 15X
1935 July 23 915 24 16 8.8 90 18
1933 Aug. 5 450 6 8 12.1 111 35
1933 Sept. 82130 9 18 12.5 215 39
1933 Sept. 13 10 35 13 23 5.9 72 13
1933  Oct. 7 0456 719 6.6 63 20
1933 Oct. 18 130 18 16 5.1 112 17
1933 Nov. 6 1 0 ? 59X 75%< 14%
1933  Nov. 7 7 0 720 - - 62 —_
1935 Nov. 8 045 8 15 5.1 88 7
1934 Jan. 117 0 — — 6.6 80 5
1934  Feb. 81725 918 8.8 107 10
1934 Feb. 16 11 40 17 15 5.9 106 24
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Greenwich mean time Range
Year Month Beginning Eoding Dec’'n  Hor Int. Ver. Int.
1934 March 4714% 0™ 516" 81 1297 217
1934 March 31 2 45 31 23 8.8 92 24
1934  Apr. t 140 1 20 6.6 62 30
1934 May 11 20 15 12 8 9.6 64 12
1934 May 18 530 18 20 5.9 143 30
1934 June 412 0 5 23 8.1 97 26
1934 June 12 0 15 12 18 8.4 62 23
1934 July 3 10 40 3 19 5.9 90 16
1934 July 30 324 30 15 12.2 160 52
1934 Oct. 24 1 0 — — 6.2 97 23
1934 Nov. = 7 4 50 7 21 4.8 112 20
1934 Dec. 313 0 4 16 11.0 145 1
1934 Dec. 29 5 0 30 19 5.1 88 11
1935 Jan. 16 17 10 17 14 4.0 96 11
1935 Jan. 27 14 53 ? 3.7 62 7
1935 Feb. 13 530 14 14 10.3 87 17
1935 March 13 3 6 13 20 6.3 78 27
1935 March 14 0 0 14 24 6.6 91 22
1935 March 30 10 20 30 20 2.2 59 4
1935 Apr. 9 140 9 16 8.1 89 34
1935 Apr. 10 2 50 ? 8.1 67 28
1935 Apr. 11 22 45 ? 8.8 98 30
135 Apr. 12 1 20 ? 8.1 85 18
1935 May 1 12 50 2.3 5.9 90 18
1935 May 20 325 20 15 4.8 70 24
1935 June 9 3 30 9 19 8.4 106 29
1935 June 10 6 50 10 25 7.7 68 25
1935 July 8 2 50 8§ 17 4.4 170 35
1935 July 24 20 40 25 25 5.9 114 26
1935 Aug. 27 17 35 27 22 4.0 59 13
1935 Sept. 11 015 12 8 15.1 167 37
1935 Sept. 25 0 0 2517 9.2 107 27
1935 Sept. 30 3 36 30 23 5.2 93 24
1935 Oct. 1 4 40 1 24 4.8 61 17
1935 Oct. 20 9 15 20 22 8.8 124 13
1935 Oct. 24 645 24 17 5.9 148 30
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Greenwich mean time .~ Range »

Year Month Beginning Ending Decl’'n  Hor. Int. Ver. Int.:
1935 Nov. .29¢ 4% 0™ 30¢13" Y 757 A3y
1935 . Dec. 26 310 27 15 335 77 - 17
1936 Jan. 8 540 820 22 - - 9 15
1936 Jan. 24 3 0 2521 6.6 94. 7.
1956 Feb. 16 11 0 .16 22 51 72 8
1936 May 10 8 10 11 15 11.0 88 29
1936 May 30 17 33. 31 6 12.5 57 28
1936 - June 2 212 2 21 66 - 102 235
1936 June 9 140 9 20 13.2 126 50
1936 -June 18 945 19 17 13.2 172 61 -
1936 June 20 1 0 20 88 11.0 76 29

In this Table the mark X indicates that the records were not
complete and the values used there were obtamed only from
the available data.

One may note that the most violent storm in the list is
that of July 7-8, 1928. After very slight activity in all the
three elements for about five hours, a few rapid oscillations
began with a result of sudden increase in both declination and
horizontal intensity and a sudden decrease in vertical intensity
at about 23" 48™ on July 7th. The horizontal intensity was
maximun by that time. This component then decreased abruptly
and rose again abruptly after large fluctuations. = Rapid oscilla-
tions continued for about three hours and then after many
fluctuations the minimun value which went outside of the
paper was attained between 8” and 10" on the next day. The
mark <X for the value 7127 in the above Table signifies that
it is estimated. The most eastward value of the declination
was attained at 1%15™ of July 8th. After 11" the courses of
all three elements ran quite mildly and the storm ended "ab-
ruptly at 20"30™ (Photo. I).

The storm on Aug. 20-21 of 1927 also deserves notice.
The whele course of the horizontal component ran with rapid
oscillations but with only very small differences of heights .
from the base line except for a very sharp peak on 21st, at
8"10™, which stood about 2427 higher than elsewhere (Photo. II)

Another noticeable storm is that of Sept. 11, 1935, ._It“
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began at 1* and ran through many peaks to a lower point at
7"50™. The whole course repeated at 8" and 16" with only

little modifications.

While the commencements of the storms mentioned above
were all not very sharp, the storm of July 21-22, 1927 began
suddenly with a very sharp rise in horizontal intensity. It
soon attained its maximun after only twenty six minutes. Its
minimun arrived abeut three o’clock on the next day. The
vertical intensity assumed almost a similar course (Photo. III).

On the other hand, a storm beginning suddenly with a
sharp decrease of horizontal intensity occured on Feb. 24th,
1926, at 16"32™. It was also typical for its rapid oscillations
with very small ranges.

The storm of Aug. 27th, 1935 is worthy of notice just
for its short duration. It began with a sharp rise of horizontal
intensity, attained its maximun only after an hour and then
decreased abruptly to attain its minimun at 19*11™. It then
rose again by clear steps and decreased again abruptly at
21"30™.  After a sharp peak at 21"36™, it dropped abruptly
and ended (Photo. IV).

~ The storm on July 8th, 1935 was of another type. The
horizontal component rose suddenly at 2750™. After a few
fluctuations it lowered down step by step and reached the
minimun at about 11"36™. Then it rose again step by step
with a tendency to recover its original course and ended at
about 17720™ (Photo. V).

. The mean magnetic character numbers asigned by the
Internationale Association de Magnetiste et Electricite terrestres
to our list of disturbed days are tabulated as follows:

Table II
Year Month Day  Char. Year Month Day Char.
1924 Jan. 29 2.0 1925  June 13 1.9
1924 - May 21 1.8 1925 June 24 1.9
1924 June 10 2.0 1925  Aug. 23 1.8
1924  June 11 1.9 1925  Sept. 2 1.6

1924 Oct. 24 1.9 1925  Sept. 21 1.9
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Year Month- Day  Char. Year Month  Day  Char.
1925  Sept. 24 1.8 "1933  July 23 1.6
1925  Dec. 28 1.7 1933 Aug. 5 1.8
1926 Jam. 26 2.0 1933  Sept. 9 19
1926 . Feb. 25 2.0 1933  Sept. 13 1.7
- 1926 . March 5 2.0 1933  Oct. 7 1.6
1926  Apr. 15 2.0 1933  Oct. 18 1.2
1926 May 4 17 1933  Nov. 6 16
1926 June 1 1.9 1933 Nov. 7 1.5
1926  Oct. 14 19 1955 Nov. 8 1.5
1926 Oct. 15 2.0 1934  Jan. 1 1.6
1927 Apr. 14 1.9 1934  Feh. 9 1.7
1927 July 22 2.0 1934  Feb. 17 1.7
1927  Aug. 21 2.0 1934  March 5 1.7
1927  Oct. 10 1.8 1934 March 31 1.5
1927  Oct. 12 20 1034 Apr. 1 14
1927  Oct. 22 2.0 1934 May 12 1.4
1928 ‘July 8 20 195+ May 18 1.7
1928  Oct. 18 2.0 1954  June 5 1.4
1929  Keb. 17 1.8 1934 June 12 12
1929  Feb. 27 17 1934 July 3 1.5
1929  Feb. 28 1.9 1934 July 30 1.8
1929 March 12 2.0 1934  Oct. 24 1.7
1929  July 10 1.9 1934  Nov. 7 17
1929  Aug. 1 1.8 1934 Dec. 4 1.8
1929  Oct. 16 1.8 1934 Dec. 30 1.8
1929 = Nov. 5 1.9 1935 Jan. 17 1.6
1930 March 12 1.9 1955  Jan. 27 1.6
1930  Apr. 6 1.5 1935  Feb. 14 1.7
1930  Apr. 20 1.7 1935 March 13 1.5
1930 May 5 1.8 1935 March 14 1.8
1930 June 1 1.7 1935 March 30 1.3
1950  June 12 1.5 1935  Apr. 9 1.3
1930  June 16 -1.9 1935  Apr. 10 1.9
1930  Sept. 18 2.0 1935  Apr. 11 1.9
1930  Sept. 29 1.7 1935  Apr. 12 2.0

1931 Oct. 29 2.0 1955 May 1 1.7
1933 May 1 1.9 1935 May 20 1.4
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Year Month Day  Char. Year Month Day Char.
1935 June 9 1.6 1935 Aug. 27. 1.3
1935  June 10 . 14 1935  Sept. 11 2.0
1935 July © 8 1.6 1935  Sept. 25 1.7
1935 July 25 1.7 1935  Sept. 30 1.3

The character numbers from Oct. 1935 to June 1936 are not

yet published. C '
Table II shows that the character numbers of all the

listed days are above 1.2. They are distributed as follows:

Number of Character Number of Character
days number days number
18 2.0 6 1.5
18 ' 1.9 5 1.4
13 1.8 5 1.3
17 1.7 2 1.2
9 1.6

One may safely conclude that the majority of these 106 storms
is of an universal character.

Comparison has also been made with the sun spot relative
numbers. The correspondance is found to be not very exact.
But one may note that the day on which the most violent
storm occured here was just in a maximum month of a
maximum year in the eleven-year period.



