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Fig. 1 Yearly seismicity indexes of global shallow earthquakes (Ms>>7) during 1897—1980
Full line higtogram: data from Abe (1981);
Broken line histogram: data from Duda (1965) and Bith, Duda (1979)
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TR iR E(1981) B IRHIR (1965 )T a6 #3k(1979)
F
N ACB) ) N ACB) a
12 9.45
iggg 6 8.85 9.14
1899 11 9.12 8.99
1300 9 9.01 9.02
1901 8 8.92 9.00
1902 8 9.07 8.89
1903 5 8.69 8.91
1904 11 8.74 7 8.98 8.97
1905 6 8.91 8.93 21 9.25 9.21
1906 7 9.13 8.86 24 9.40 9.17
1907 7 8.55 8.55 17 8.87 8.97
1908 5 7.98 8.26 12 8.64 8.77
1909 7 8.24 8.14 20 8.79 8.66
1910 9 8.21 8.39 14 8.55 8.76
1911 12 8.73 8.47 7 8.94 8.65
1912 11 8.46 8.53 8 8.45 8.75
1913 8 8.40 8.41 14 8.85 8.68
1914 9 8.37 8.39 8 8.74 8.74
1915 7 8.41 8.40 9 8.63 8.77
1916 9 8.42 8.52 13 8.93 8.90
1917 11 8.73 8.62 14 9.13 8.98
1918 13 8.72 8.67 13 8.87 8.90
1919 10 8.55 8.70 10 8.71 8.84
1920 7 8.83 8.49 7 8.95 8.59
1921 [} 8.08 8.48 6 8.10 8.55
1922 9 8.54 8.48 9 8.60 8.54
1923 22 8.83 8.64 22 8.91 8.74
1924 11 8.56 8.56 10 8.72 8.69
1925 17 8.30 8.39 17 8.44 8.56
1926 13 8.32 8.35 13 8.51 8.53
1927 14 8.42 8.47 13 B.63 8.65
1928 18 8.68 8.53 15 8.81 8.78
1929 14 8.49 8.44 13 8.91 8.62
1930 10 8.16 8.50 9 8.13 8.63
1931 21 8.84 8.54 21 8.86 8.56
1932 8 8.62 8.72 7 8.68 8.84
1933 10 8.69 8.69 9 8.99 8.83
1934 16 8.76 8.68 14 8.83 8.83
1935 17 8.60 8.61 16 8.67 8.66
1936 18 8.48 8.48 16 8.49 8.50
1937 11 8.36 8.58 10 8.35 8.66
1938 21 8.91 8.61 21 9.15 8.76
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N ACH) ac) N A(8) Ace)
1939 11 8.57 8.59 11 8.77 8.83
1940 10 8.28 8.52 8 8.57 8.79
1941 17 8.70 8.58 16 9.02 8.90
1942 19 8.75 8.77 19 9.10 9.04
1943 29 8.86 8.72 28 9.01 8.95
1944 21 8.56 8.64 21 8.73 8.81
1945 21 8.50 8.64 21 8.70 8.81
1946 24 8.85 8.61 24 9.00 8.78
1947 22 8.47 8.65 22 8.63 8.80
1948 16 8.62 8.55 16 8.76 8.69
1949 20 8.57 8.66 19 8.69 8.82
1950 19 8.79 8.58 18 9.01 8.71
1951 10 8.37 8.64 9 8.42 8.79
1952 12 8.76 8.52 11 8.95 8.62
1953 13 8.43 8.34 12 8.49 8.50
1954 8 7.83 8.19 9 8.06 8.33
1955 10 8.32 8.09 13 8.43 8.26
1956 7 8.11 8.38 8 8.29 8.55
1957 21 8.71 8.42 24 8.94 8.52
1958 7 8.45 8.44 6 8.34 8.60
1959 9 8.15 8.47 7 8.50 8.45
1960 16 8.81 8.34 11 8.52 8.34
1961 10 8.07 8.25 6 7.99 8.25
1962 9 7.87 8.12 12 8.23 8.25
1963 10 8.43 8.27 11 8.52 8.48
1964 8 8.51 8.50 9 8.68 8.61
1965 16 8.57 8.35 14 8.64 8.72
1966 11 8.56 8.39 14 8.83 8.61
1967 7 8.03 8.42 12 8.35 8.76
1968 20 8.68 8.33 27 9.09 8.75
1969 6 8.29 8.37 18 8.80 8.87
1970 7 8.15 8.30 22 8.72 8.79
1971 7 8.47 8.23 12 8.85 8.86
1972 5 8.08 8.24 19 9.02 8.88
1973 7 8.16 8.11 12 8.76 8.78
1974 8 8.10 8.26 17 8.57 8.67
1975 9 8.51 8.37 17 8.69 8.72
1976 7 8.50 8.49 22 8.89 8.78
1977 9 8.46 8.41 15 8.76
1978 9 8.28 8.30
1979 5 8.15 8.16
1980 5 8.04
2% 922 1111
iy 8.47 8. 74
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Appendix Il Yearly seismicity indexes of global shallow and deep earthquakes
during 1904—1980
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3

N A(b) A(B) N A(b) a(b)
1897 9 8.55
1898 7 7.99 8.36
1899 26 8.53 8.27
1900 16 8.30 8.39
1901 20 8.35 8.32
1902 18 8.31 8.25
1903 13 8.10 8.18
1904 15 8.12 8.18 1 6.90
1905 21 8.32 8.37 5 7.41 7.33
1906 25 8.67 8.42 5 7.68 7.58
1907 19 8.27 8.28 7 7.65 7.61
1908 13 7.91 8.10 3 7.50 7.76
1909 17 8.10 8.10 10 8.12 7.96
1910 23 8.30 8.25 16 8.26 8.21
1911 12 8.35 8.28 11 8.25 8.1%
1912 10 8.18 8.31 9 7.83 7.99
1913 13 8.40 8.31 7 7.88 7.93
1914 10 8.33 8.35 10 8.08 7.95
1915 8 3.32 8.35 8 7,90 7.95
1916 13 8.41 8.48 9 7.88 7.81
1917 16 8.71 8.57 3 7.65 7.83
1918 13 8.59 8.58 8 7.97 7.82
1919 10 8.45 8.60 5 7.84 7.64
1920 7 8.75 8.39 1 7.10 7.64
1921 6 7.98 8.39 5 7.97 7.62
1922 9 8.45 8.37 5 7.78 7.52
1923 22 8.69 8.53 1 6.80 7.43
1924 11 8.46 8.43 7 7.70 7.29
1925 17 8.13 8.25 0 (7.38) 7.67
1926 13 8.17 8.19 6 7.92 7.66
1927 14 8.28 8.32 6 7.68 7.68
1928 18 8.52 8.38 4 7.45 7.63
1929 14 8.34 8.30 5 7.75 7.51
1930 10 8.03 8.34 3 7.33 7.59
1931 21 8.67 8.41 5 7.69 7.59
1932 8 8.52 8.60 5 7.74 7.64
1933 10 8.61 8.59 4 7.48 7.64
1934 16 8.63 8.56 6 7.69 7.60
1935 17 8.44 8.46 € 7.63 7.55
1936 18 8.31 8.32 3 7.33 7.64
1937 11 8.22 8.43 11 7.96 7.61
1938 21 8.76 8.48 4 7.54 7.84




12 H = i 9 %
BFF 1
BEHE (b =1.17) BENRERAR (b =1.34)

&®

N A(b) A5 N A() A(5)
1939 11 8.45 8.46 10 8.02 7.85
1940 10 8.17 8.39 13 8.00 7.90
1941 17 8.56 8.45 8 7.69 7.83
1942 19 8.61 8.61 8 7.81 7.82
1943 29 8.66 8.55 12 7.95 7.88
1944 21 8.39 8.47 10 7.87 7.78
1945 21 8.35 8.48 5 7.51 7.73
1946 24 8.69 8.44 11 7.80 7.62
1947 22 8.29 8.49 3 7.55 7.73
1948 16 8.49 8.41 11 7.83 7.76
1949 20 8.44 8.54 11 7.91 7.97
1950 19 8.70 8.47 15 8.17 7.88
1951 10 8.26 8.54 5 7.55 7.65
1952 12 8.65 8.40 2 7.24 7.50
1953 13 8.29 8.21 5 7.70 7.53
1954 8 7.71 8.06 5 7.65 7.59
1955 10 8.18 7.97 3 7.43 7.60
1956 7 8.01 8.25 6 7.73 7.65
1957 21 8.56 8.31 6 7.79 7.65
1958 7 8.36 8.32 2 7.42 7.70
1959 9 8.03 8.36 6 7.88 7.66
1960 16 8.70 8.23 3 7.69 7.83
1961 10 7.95 8.13 7 7.93 7.76
1962 9 7.74 8.00 3 7.65 7.85
1963 10 8.32 8.17 5 7.97 7.82
1964 8 8.46 8.41 5 7.83 7.77
1965 16 8.45 8.45 1 7.50 7.51
1966 11 8.44 8.27 1 7.20 7.36
1967 7 7.92 8.29 3 7.39 7.34
1968 20 8.52 8.21 2 7.42 7.47
1969 6 8.19 8.25 3 7.60 7.62
1970 7 8.03 8.19 7 7.83 7.72
1971 7 8.36 8.12 4 7.72 7.79
1972 5 7.98 8.13 5 7.81 7.70
1973 7 8.05 8.00 2 7.58 7.63
1974 8 7.98 8.13 3 7.49 7.39
1975 9 8.37 8.25 1 7.10 7.36
1976 7 8.39 8.37 2 7.48 7.23
1977 9 8.35 8.30 1 7.10 7.36
1978 9 8.15 8.19 2 7.51 7.32
1979 5 8.06 8.05 2 7.34 7.51
1980 5 7.95 4 7.67
& 1127 427
¥ 8.33 7.66 .
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QUANTITATIVE STUDIES OF GLOBAL SEISMICITY (1)
——TEMPORAL VARIATIONS OF GLOBAL SHALLOW
AND DEEP SEISMIC ACTIVITY

Wvu Jiavt aNp Cao XUEFENG

(Institure of Geophysics, State Sersmological Bureaw)

Abstract

The authors previously introduced a parameter A() to describe the level of seismic acuvity.
It is named “‘seismicity index”. In this paper, A(&) is used to show the temporal variation of
global seismicity by assigning an index number to each year up to the beginning of the 20th cen-
tury. The magnitude data in catalogues of global earthquakes prepared by Duda and Abe were
used to calculate the seismicity index. It has been found that the seismicity level derived from
Duda’s data is much higher than thar derived from Abe’s, especially for the time interval 1964—
1977. The authors thought that it would be better to choose the Abe’s catalogue as the principal
basis to conduct the calculation.

The secular variation of A(#) in the 20th century is a slow decrease with short period fluc-
tuations. Maybe the variation belongs to a descending branch of a long-term periodic variation,
which has a period of hundreds of years. The most dominant feature of A(b) of global shal-
low earthquakes is that there was a sudden drop of A(%) in the time interval of 1952—1955, and
this kind of sudden drop of A(4) for deep and intermediate earthquakes happened in 1950—1952.
The variations of shallow and deep (including intermediate) seismicity are nearly synchro-
nous before the 19501955 suddzn drops, and after that time interval the variation tendencies
appear to be opposite and complementary to each other. This phenomenon may probably lead
to the supposition that the earthquake potential energy storage controls the seismicity pattern from
the earth’s interior.



