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Abstract: 327 M_=5. 0 earthquakes with relatively integrated data are investiga-
ted. The whole seismic area in Chinese mainland is divided into 5 study regions.
We spatially scanned the data in each region for seismic belt pattern with a uni-
form criterion. It is found that the belt pattern exists before 96 moderate-strong
carthquakes, being 29% of the total earthquakes. The ratio of earthquakes with
pre-earthquake belts over total is 30% for North China region, 29% for south-
eastern China, 41% for Sichuan-Yunnan region, 24% for northwest marginal
region of Qingzang plateau, and 16 % in Xinjiang region. The ratio for Xinjiang
region is the lowest and that for Sichuan-Yunnan region is the highest. Then we
statistically analyzed the relationship between the magnitude M of the main-
shock, occurred after belt formation, and the belt parameters, such as belt du-
ration time ¢, belt length L, and the magnitude M of belt earthquakes. The re-
sults are lg t(month) =0. 30M—1.03£0. 38 (M=>6.5) and lg L(km)=0.11M
+1.7341.75 (M=5.5) for China mainland earthquakes, and lg t(month) =
0.20M—0. 25=+0. 24 and Ig L(km)=0. 12M+1. 75+0. 16 (M=5.5) for Si-
chuan-Yunnan region. Due to less sample earthquakes and large data scattering,
the relationships for other regions are not presented. Our study result indicates
that no significant correlation exists between the mainshock magnitude M and
the belt duration time ¢, and the belt length L, when the belt earthquake mag-
nitude M<5.5. When M=5.5, a linear relation would exist, but with poor da-
ta correlation. The lowest magnitudes of belt earthquakes are about M,;2. 5,
M, 3.0 and M, 4.0 for the M5. 0—5. 9, M6.0—6.9 and M=7. 0 mainshock, re-
spectively., The mainshocks occurred at the belt terminals are more than those
occurred inside the belts. Only 10% mainshocks are associated with crossing
belts, and they are mainly M—>7. 0 earthquakes. The ratios of belts appeared
before M5. 0—5. 9, M6. 0—6. 9 and M=>=7. 0 mainshocks are 25%, 38% and
71% ., respectively, showing that the seismic belt pattern may be an important
abnormal precursory for M—=7 . 0 mainshocks.

Key words: Chinese mainland; seismic belt; statistical characteristics
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Fig.1 Seismic belt pattern before the M5. 7 Jiujiang, Jiangxi, earthquake on Nov 26, 2005 (a) and

the earthquake distribution in equal time period before the belt formation (b)

96" E 102 96" E 99° 102° 105°

" ,) % - \/\\

/
Y CRege]
9°N 2

BV @ O/

l\‘:
I\J

9°N
\@

\ > L ’\&3‘1}‘ N

—126° S o | f 4
0 NN Hed N
’ / ‘ﬂ \¥ AN ;&w\
&= \ 4 O O

0o

6°

4% \ ]
£ o~ N\
N . 423°
@®),3.0-3.9 @M40-49 @MS50-59 = OM;3.0-3.9 OM 4049 (OM50-59
AL, A M 199547 1995410/ A ik 199541 H—19954F6

Bl 2 1995 4F 10 H 24 H & s M6. 5 5% B 2% R () B 2% 8 AT 45 1 i Be 3 7% 23 A (b)
Fig. 2 Seismic belt pattern before the M6.5 Wuding, Yunnan, earthquake on Oct 24, 1995 (a) and

the earthquake distribution in equal time period before the belt formation (b)
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Fig. 3 Seismic belt pattern before the M5. 3 Hejing, Xinjiang, earthquake on Aug 30, 2008 (a) and
the earthquake distribution in equal time period before the belt formation (b)
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Fig. 4 Variation of the parameters for discriminating seismic belt before
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M5. 7 Jiyjiang, Jiangxi, earthquake on Nov 26, 2005
(a) M-t plot of earthquakes inside the belt; (b) Frequency ratio of

inside over outside belt earthquakes
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Fig.9 Logarithm of seismic belt duration time ¢ versus mainshock magnitude M
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Solid line fits the data and broken line shows data outside envelope
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Table 2 Relative location of mainshock to pre-shock belt for Chinese mainland earthquakes
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