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Statistical analysis of the completeness of earthquake catalogs in China mainland
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Abstract  Earthquake catalogs are the basic data for earthquake prediction, seismic hazard
analysis and other seismological studies. The analysis of the completeness and reliability of
seismic catalogs is one basic work of seismology. In recent decades, our country has accumulated
a large number of catalogs of instrumental and historical of destructive earthquakes. These
catalogs provide rich samples for seismicity study. So it is necessary to analyze the completeness
of these catalogs. In this paper, we use several statistical approaches to conduct this work. The
results show that, the instrumental earthquake catalogs for magnitude equal to 3. 0 or greater can
be considered complete after 1975 for eastern Chinese mainland and after 1980 for western China.
The historical catalog for magnitude equal to 5. 0 or greater can be considered complete after 1500
for eastern Chinese mainland and after 1950 for western China. Considering the temporal non-
stationary of the historical destructive earthquake catalogs in North China, we analyze the
completeness of earthquake catalogs for this region by using Change-point analysis method. The
result shows that the historical destructive earthquake catalogs in North China can be considered
complete after 1500.
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Epicentral distribution of earthquakes(M==3.0) reported in the China's instrumental seismic catalog



9 4 TR AR S < op [ R B J] 2k 3 5% 3 s B ST 2805

70°E 80°E 90°E 100°E

110°E 120°E 130°E

50°N

Ms
« 5059
* 6.0~6.9

40°N

30°N

20°N| ® 7.0~7.9
® =30

20°N

70°E 80°E 90°E 100°E

110°E 120°E 130°E

&2 v [ G B J8 4k 2 T8 1000 4R Rk MZ=5. 0 93 75 25 ) 73 A

Fig. 2 Epicentral distribution of earthquakes (M==5. 0) reported in the China's historical seismic catalog
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Frequency of completeness time values T, obtained after the analysis of 1000 synthetic catalogs
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Table 2 Completeness time T, values and uncertainty T,

and T, values for seismic zones

iy [X. ZH M=3.0 M=4.0 M=5.0 M=6.0 M=7.0

T. 1976 1973 1930 1869 —
AL T, 1971 1970 1921 1813 —
T, 1983 1978 1941 1911

1975 1973 1480 1410 1260
e T, 1973 1971 1455 1350 1150

T, 1982 1982 1545 1500 1340

1976 1974 1570 1500 1100

15T T 1974 1972 1500 1420 910
T, 1985 1980 1680 1600 1380

T. 1980 1975 1945 1935 1840

B e T 1977 1973 1935 1910 1790
T, 1985 1978 1955 1950 1900

T. 1984 1976 1940 1920 1900

T T 1978 1974 1930 1900 1870
T, 1987 1980 1960 1950 1930

1976 1975 1880
JIE T 1971 1970 1640 — —

T, 1980 1979 1930 — —

(2)

Rate
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Fig. 7 (a) Seismic rate as a function of time and (b) Cumulative

sum as a function of time for Northern China catalog
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Fig. 8 Probability Density distribution of S} obtained

after the analysis of 1000 bootstrapping samples
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m N
MSE(m) = >V(R, —R)*+ D) (R, —R,)%.
i=1 i=mt+1
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Table 3 The locations of changepionts and confidence interval,

confidence level

r5 2 AL E A X JH] B AE K
1 1480 [1475—1490] 99. 6%
2 1685 [1680—1690] 98.0%
3 1825 [1820—1830] 96. 0%

3
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1k mean p=0. <«
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Fig. 10  Statistical test for different of rates

of two periods earthquake in Northern China
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