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Study on the relationship of seismic intensity attenuation in the North-South seismic zone
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Abstract: Isoseismal maps of the 85 earthquake events from 1970 to 2012 in the north-south earthquake zone of
China were collected. Using these data the empirical relationship between the epicenter intensity and magnitude
was established. The long and short axial ellipse model was used to obtain the seismic intensity attenuation relation—
ship in the area. At the same time the seismic intensity attenuation relationship obtained based on the seismic data
in various regions in China during recent years was also collected and discussed and the results of the regional
overlap with the north-south seismic belt were compared with the results of this study. The research results in this
paper can better reflect the law of seismic intensity attenuation in the north-south earthquake zone and have signifi—
cantly meaning to the rapid assessment of earthquake disasters in this area.
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Table 1 Summary of seismic intensity attenuation relationships
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Fig.1 Distribution of magnitude and distance
2
Table 2 Isoseismic data
N/° E/° My I /km /km
1 1970 -01 - 05 24°01" 102°41° 7.7 10 10 26.00 2.75
9 35.00 4.25
8 40.50 15.00
7 56.00 42.00
2 1970 - 12 - 03 35°51° 105°24~ 5.5 7 7 3.75 1.65
6 7.40 4.40
3 1971 - 06 -28 37°52° 106°11° 5.1 6 6 7.00 3.00
4 1973 -02 - 06 31°29° 100°32° 7.6 10 10 20.50 2.25
9 33.00 4.00
8 53.00 6.00
7 67.00 25.00
6 109. 00 67.00
5 1973 -08 - 11 32°53~ 103°55~ 6.5 7 7 6.00 2.50
6 17.50 8.50
6 1974 -05 - 11 28°12 103°55° 7.1 9 9 7.75 4.45
8 11.50 7.75
7 16.10 13.90
6 33.30 23.85
7 1976 - 11 -07 27°27° 101°05° 6.7 9 9 11.85 5.45
8 18.20 9.10
7 29.10 18.20
6 45.50 32.75
8 1978 -05 -19 25°11° 102°21° 5.3 6 6 3.75 1.75
9 1978 -07 - 13 32°01° 102°57° 5.4 6 6 7.30 3.00
10 1981 -01 -24 30°59° 101°06° 6.9 9 8 3.20 0.60
7 13.00 3.55
6 23.30 8.00
11 1982 -04 - 14 36°48° 105°31~ 5.5 7 7 7.50 3.00
6 16.50 10.50
12 1982 -06 - 16 31°50° 99°51~ 6.0 7 7 10.00 6.50
6 27.00 16.50
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N/° E/° M Iy /km /km
13 1982 -07 -03 26°27° 99°55° 5.4 7 7 5.00 2.00
6 13.75 6.50
14 1984 -01 - 06 37°50° 102°16~ 5.3 6 6 11.25 5.50
15 1984 - 11 -23 38°05° 106°14~ 5.3 7 7 3.25 1.25
6 11.00 7.50
16 1985 -09 - 02 23°34.7°  102°38.8° 5.3 7 7 4.00 1.50
6 11.00 6.00
17 1986 -03 - 13 26°10° 100°12° 5.3 6 6 8.00 3.00
18 1986 - 08 - 07 29°17° 100°48~ 5.6 7 7 15.00 3.00
6 38.00 15.50
19 1986 - 10 -07 25°24° 102°26~ 5.2 6 6 5.50 3.50
20 1987 -01 -08 34°13 103°18~ 5.9 7 7 14.50 6.25
6 40.00 16.00
21 1987 -08 - 10 38°03” 106°18~ 5.5 7 7 5.75 1.25
6 12.00 6.00
22 1988 -01 - 04 38°04° 106°20° 5.5 7 7 3.00 1.50
6 12.00 4.50
23 1988 =01 - 10 27°147 100°54.5° 5.5 7 7 8.50 5.20
6 18.50 14.00
24 1988 —04 - 15 26°19° 102°43~ 5.2 7 7 2.50 1.00
6 14.00 4.50
25 1988 —11 -22 38°35° 99°32° 5.7 6 6 7.50 3.75
26 1989 -09 -20 25°28° 103°07~ 5.0 6 6 3.50 2.00
27 1989 —11 -02  35°59745" 106°16750" 5.0 6 6 2.50 1.00
28 1990 - 10 -20 37°07° 103°37.5° 6.2 8 8 4.75 1.25
7 13.50 5.50
6 22.50 11.00
29 1992 -12 - 18 26°16° 100°34~ 5.4 6 6 5.65 3.90
30 1993 -01 -27 23°00° 101°03~ 6.3 8 8 3.80 1.70
7 8.25 4.00
6 22.50 18.75
31 1993 -02 -01 25°51° 101°21° 5.3 6 6 8.00 5.50
32 1993 -05 -24 31°45° 98°42° 5.0 6 6 18.00 9.00
33 1993 -07 - 17 27°47° 99°42° 5.8 6 6 12.00 5.50
34 1993 -08 -07  29°01726" 103°40°17" 5.0 7 7 2.90 1.50
6 6.80 4.50
35 1994 - 12 -30  29°02°15" 103°38730” 5.7 7 7 4.10 2.00
6 10.00 6.00
36 1995 -04 -25 22°46° 102°44- 5.5 7 7 6.70 1.45
6 14.00 3.35
37 1995 -07 -02 36°25° 103°10° 5.8 8 8 6.60 2.90
7 12.40 7.50
6 21.80 18.40
38 1996 - 02 -03 27°05° 100°16~ 7.0 9 9 32.00 13.00
8 49.75 30.00
7 61.25 36.25
6 98.00 62.50
39 1996 -02 -28 29°02° 104°35° 5.4 7 7 2.40 1.25
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N/e E/° Mg 1 1 /km /km
6 10.00 4.00
40 1996 - 06 -01 37°21.5° 102°50° 5.4 6 6 10.50 9.00
41 1996 —12 -21 30°25° 99°19° - 5.5 7 7 16.00 6.00
6 34.00 17.00
42 1997 -01 -30 22°24° 101°24~ - 5.6 7 7 7.15 3.10
6 20.80 14.45
43 1998 - 12 -01 26°32° 104°05° 5.1 7 7 23.65 18.20
6 5.10 3.65
44 1999 -09 - 14 31°34745" 104°07°05" 5.0 6 6 7.50 2.50
45 2000 -01 -15 25°35° 101°07° 6.5 8 8 19.25 5.75
7 33.00 13.00
6 64.00 40.00
46 2000 -01 -27 24°11° 103°34~ - 5.5 7 7 10.00 5.00
6 36.50 20.00
47 2000 -06 - 06 37.1° 103.9° 5.9 8 8 3.10 1.00
7 5.60 2.00
48 2001 -02 -23 29°20° 101°04~ 6.0 8 8 12.70 7.45
7 33.20 25.05
6 56.05 44.90
49 2001 -03 -12 22°21° 99°47- 5.0 6 6 14.80 9.50
50 2001 -04 - 10 24°48° 99°01° 5.2 6 6 16.00 13.50
51 2001 -04 - 12 24°50° 99°01~ 5.9 8 8 9.00 2.10
7 16.95 14.30
6 38.15 28.10
52 2001 -05 -24 27°42° 100°50~ N 5.8 7 7 6.75 4.45
6 24.75 14.15
53 2001 -06 -08 24°49° 98°59~ 5.3 6 6 14.50 11.00
54 2001 -07 -10 24°52° 101°31° 5.3 6 6 19.50 8.75
55 2001 -07 - 11 39°11° 98°01~ 5.3 6 6 6.50 4.00
5 12.50 7.75
56 2001 -07 - 15 24°20° 102°21° 5.1 6 6 9.00 6.50
57 2001 -09 - 04 23°39° 100°37° 5.0 6 6 15.25 10.20
58 2002 -08 -08 30.9° 100.0° 5.3 7 7 11.50 5.50
6 25.00 12.50
59 2002 -12 -14 39°42° 97°18~ 5.9 7 7 14.02 8.05
6 38.14 22.73
60 2003 -07 -21 25°57° 101°14~ 6.2 8 8 10.25 5.10
7 20.00 13.00
6 36.75 25.60
61 2003 -08 -21 27°28° 101°10~ 5.0 6 6 18.95 11.31
62 2003 -10 -25 38.4° 101.2° - 6.1 8 8 9.50 3.40
7 19.50 12.50
6 34.50 24.50
63 2003 -11 -13 34°46° 103°56~ _ - 5.2 8 8 1.70 1.35
7 4.15 2.05
6 6.10 3.80

64 2003 =11 =15 27°10° 103°37° 5.1 7 7 7.00 5.00
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N/° E/° My Iy /km /km
6 16.40 10.80
65 2003-11-26  27°12°  103°38 0 7 7 7.05 6.55
6 16.61 12.13
66 2004-08-10  27°10°  103°36’ .6 8 8 2.00 1.00
7 9.50 6.00
6 18.75 12.75
67 2004-09-07  34.7°  103.9° 0 7 7 6.00 4.00
6 13.00 9.50
68  2004-10-19  25°06°  99°05° 0 6 6 16.18 8.61
69 2004-12-26  24°40°  101°33° 0 6 6 13.05 11.97
70 2005-08-05  24°33.4°  103°08° 3 6 6 27.35 11.36
71 2005-08-13  23°36°  104°04° 3 6 6 21.60 13.10
72 2006-07-22  28°01°  104°08 1 6 6 21.21 15.45
73 2006-08-25  28°02°  104°06° 1 7 7 15.52 9.92
6 24.23 17.84
74 2007-06-03  23.0° 101.1° 4 8 8 3.75 1.85
7 16.15 8.80
6 48.00 31.15
75 2008-05-12  31.01°  103.42° 0 11 11 104. 50 4.55
10 131.80 9.10
9 168. 15 22.75
8 218.15 63.65
7 277.25 95.45
6 454.50 263.60
76 2008 -08 -05 3 6 6 21.60 13.10
77 2008-08-20  25.12°  97.93° 0 8 8 3.91 2.35
15.29 8.42
6 46.02 30.84
78 2008-08-30  26.2° 101.9° 1 8 8 19.50 9.50
7 41.50 17.00
6 74.00 41.50
79 2000-11-02  26°00°  100°42° 0 6 6 21.00 13.39
80 2010-01-31  30°16°  105°41 0 7 7 1.50 0.65
6 12.15 7.60
81 2010-02-25  25.4°  101.9° y 6 6 26.05 20.46
82 2011-03-10  24.72°  97.92° 8 8 8 6.00 4.00
7 17.00 11.00
6 46.50 28.50
83 2011-04-10  31.4°  100.7° 3 7 7 19.50 7.00
6 43.50 21.00
84 2011-08-09  25.1° 98.7° 2 6 6 25.11 14.94
85  2012-05-03  40.58°  98.62° 4 7 7 22.60 10.87
6 71.27 35.88
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Table 3 Magnitude and intensity distribution

5 6 7 8 9 10 11
5.0~5.9 68 1 67 36 7 111
6.0~6.9 12 12 12 10 1 35
7.0~7.9 4 3 4 4 4 2 17
=8 1 1 1 1 1 1 1 6
85 1 83 53 22 6 3 1 169
° VI 5 km
0 3~4 3.5
41
I=A+BM+Cln(R+R,) +& (1)
I, =A, +BM+CIn(R, +R,) +¢& (2)
I, =A, +BM+CIn(R, +R,) +¢& (3)
a b o M 'R A\B C ' R,
€ 0 o

11

Fig.2 Epicenter intensity-magnitude map



215

6.0

12

10

. (4) 2,
I, =1.403 1M -0.839 1 o =0.568 (4)
- RO
34 6
I, =7.4753 +1.209 34 - 1. 957 Oln( R, +34) ¢ =0. 698 (5)
I, =4.427 6 +0.943 8M —1. 185 7In( R, +6) o =0. 584 (6)
3
( (1990) ' : (2000) 2 ; (2011) *)
. (1990) (2000) . (2011)
1 km.30 km 200 km 5.0+
7.0
° 50 km
3yt - sERhIT I
' — ' S ey L
b b (1590) RS s bl (1690
i EEAS (20000 | 10k YE% 2% (2000)
_______________ 2545(2011) L. 7% (2011)

1 10 l(I)O
BB R/km
(a) KHlrm

3

10 100
BB R/km

(b) %EHTr 1

Fig.3 Comparison between the results of this paper and the attenuation of earthquake intensity in western China
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Fig.4 Comparison between the results of this paper and the attenuation of seismic intensity in
some areas of the North-South Seismic Belt
1970 ~2012 85
5.0~8.0 0 ~400 kmo
(1) . .
( 2) N S
0.3 o
(3)
(1990) M . 1996: 137 - 144.

National Seismological Bureau. An Introduction to the Seismic Intensity Division Map of China ( 1990) M . Earthquake Publishing House
1996: 137 —144. (in Chinese)
J. 2000 16(2) :99 -106.
WANG Suyun YU Yanxiang et al. Development of attenuation relations for ground motion in China J . Earthquake Research in China 2000
16(2) : 99 - 106. ( in Chinese)
I 2011 6( 4) : 358 -371.
XIAO Liang YU Yanxiang. Earthquake intensity attenuation relationship in western China J . Technology for Earthquake Disaster Prevention
2011 6(4): 358 =371. (in Chinese)
J. 2006 1( 2) :137 -145.
LEI Jiancheng GAO Mengtan YU Yanxiang. The statistical study on near-epicenter intensity and sensible radius of recent earthquakes in south—
west China J . Technology for Earthquake Disaster Prevention 2006 1(2):137 —145. ( in Chinese)
] 2010 32(1):72-75.
ZHOU Zhonghong HE Shaolin CHEN Wenkai. Parameters in seismic intensity affecting field model of Gansu area J . Technology for Earth—
quake Disaster Prevention 2010 32( 1) :72 -75.( in Chinese)
GIS 5.8 7.2 I 2012 35( 1) :106 —111.
LI Xi GUO Jun CHEN Kunhua et al. Application of primary assessment method based on GIS after the Yingjiang MS5.8 and Myanmar MS7.
2 Earthquakes J . Journal of Seismological Research 2012 35( 1) :106 —111. ( in Chinese)



217

20

21

22

23

24

25

J. 1988 4(3) :182 -186.
WANG Suyun WU Huanying. Attenuation relations of ground motion parameters in Lunan area J . Earthquake Research in China 1988 4(3):
182 - 186. ( in Chinese)
J. 1989 7(3) : 31 -42.
CHEN Dasheng LIU Hanxing. Elliptical attenuation relationship of earthquake intensity J . North China Earthquake Sciences. 1989 7(3): 31
—42. ( in Chinese)
I 1993 13(4) :26 -29.
HUA Aijun WEI Guangxing JIANG Haikun. Earthquake intensity attenuation relationship in Jiaodong and its northern coast J . Journal of Seis—
mology 1993 13(4) :26 —29. (in Chinese)
I 2003 21(4) :30-34.
ZHAI Hongtao LIU Xin LIU Qingzhong et al. Study on the attenuation of seismic intensity in jianghuai area J . North China Earthquake Sci—
ences 2003 21(4) :30 -34. (in Chinese)
J. 2007 27(1) :17 -22.
LI Yingmin CAI Huiteng HAN Jun. Study on attenuation relation of seismic intensity in Chongqing and its adjacent areas J . Journal of Disas—
ter Prevent and Mitigation Engineering 2007 27(1): 17 —=22. ( in Chinese)
J. 2008 28(3) :49 -55.
LI Guang TONG Yuanlin ZHENG Yingping. Study on seismic intensity attenuation law in anhui and the neighboring area J . South China
Journal of Seismology 2008 28(3):49 —55. (in Chinese)
I 2008 3(1) :20-26.
WANG Ji YU Yanxiang. Seismic intensity attenuation law in moderate intense seismic zone of central and southern China J . Technology for
Earthquake Disaster Prevention 2008 3(1): 21 —26. ( in Chinese)
I 2008 30(3) :282 -287.
MIAO Qingjie XU Ping. Study on the formula of seismic intensity attenuation in Shandong and its adjacent areas J . Northwestern Seismological
Journal 2008 30(3) :282 -287. ( in Chinese)
I 2009 25(4) :33 -43.
LU Jianqi LI Shanyou LI Wei. Study on ground motion attenuation relationship of moderate earthquake risk areas J . World Earthquake Engi-
neering 2009 25(4):33 -43. (in Chinese)
I 2010 28(2):18 -21.
CUI Xin MIAO Qingjie WANG Jinping. Model of the seismic intensity attenuation for north China J . North China Earthquake Sciences
2010 28(6): 18 —=21. (in Chinese)
I 2012 30(1) :6-11.
GAO Na JIA Junpeng WEI Yanxu et al. Study on the intensity attenuation coefficient of seismic disaster assessment software J . North China
Earthquake Sciences 2012 30( 1) :6 —11. ( in Chinese)
I 2013 8(1) :24-33.
YU Yanxiang LI Shanyou XIAO Liang. Development of ground motion attenuation relations for the new seismic hazard map of China J . Tech-
nology for Earthquake Disaster Prevention 2013 8( 1) :24 -33. ( in Chinese)
I 2013 35(2) :394 -400.
QIN Juan CAI Huiteng LI Guang et al. Study on model building of post-earthquake intensity in Chongqing and its adjacent areas J . China
Earthquake Engineering Journal 2013 35(2) :394 —-400. ( in Chinese)
J. 2015 36(3) :43 -48.
DING Juan HE Lin YE Feng et al. Attenuation relation of seismic intensity in Anhui Province and its neighbor area J . Seismological and
Geomagnetic Observation and Research 2015 36(3) :43 —48. (in Chinese)
J. 2015 10(4) :902 -912.
ZHANG Weijia JIANG Lixin LI Dongping. Seismic intensity attenuation relationship of Zhejiang province and its neighboring areas J . Tech—
nology for Earthquake Disaster Prevention 2015 10(4) :902 -912. ( in Chinese)
J. 2016 37(1) :30-37.
YANG Yanming DAI Yong ZHANG Guoqing et al. Attenuation relation of seismic intensity in the middle and western regions of Inner Mongo—
lia Autonomous Region J . Seismological and Geomagnetic Observation and Research 2016 37(1) :30 —37. (in Chinese)
I 2016 37(6) :27 -31.
DING Juan YU Shuyuan WANG Yi. Research on seismic intensity attenuation relationship of three partitions of Anhui Province J . Seismolog—
ical and Geomagnetic Observation and Research 2016 37(6) :27 -31. ( in Chinese)
J. 2016 11(1) :35-43.
GU Guoliang QIU Hu WANG Xiaolei et al. Attenuation relationship of seismic intensity in Tianjin city and its adjacent areas J . Technology
for Earthquake Disaster Prevention 2016 11( 1) :35 -43. (in Chinese)
] 2016 32(3) :511-521.



218 37
ZHANG Fanghao JIANG Feirui LI Yonggiang et al. Study of the evaluation model of the earthquake influence in Yunnan J . Earthquake
Research in China 2016 32(3) :511 -=521. ( in Chinese)

26 J. 2017 38(2) :98 -103.

YANG Fan. Study on seismic intensity attenuation relationship in Hebei and adjacent areas J . Seismological and Geomagnetic Observation and
Research 2017 38(2) :98 —103. ( in Chinese)

27 ] 2017 38(4) :32-36.

WANG Jiemin QU Li SUO Rui. Attenuation relation of seismic intensity in Jiaodong area J . Seismological and Geomagnetic Observation and
Research 2017 38(4) :32 -36. (in Chinese)

28 J. 2018 39(1) :60 -66.

HE Yicheng XU Nian WU Zhenyun et al. Study on seismic intensity attenuation law in Jiangsu and its adjacent areas J . Seismological and
Geomagnetic Observation and Research 2018 39(1) :60 —66. ( in Chinese)

29 (1966 -1975 M . : 1988.

ZHANG Zhaocheng LUO Lange LI Haihua et al. Examples of Earthquakes in China ( 1966 —1975) M . Beijing: Earthquake Publishing
House 1988. (in Chinese)

30 (1976 -1980) M . : 1990.

ZHANG Zhaocheng LUO Lange LI Haihua et al. Examples of Earthquakes in China (1976 —1980) M . Beijing: Earthquake Publishing
House 1990. (in Chinese)

31 (1981 -1985 M . : 1990.

ZHANG Zhaocheng LUO Lange LI Haihua et al. Examples of Earthquakes in China ( 1981 - 1985 M . Beijing: Earthquake Publishing
House 1990. (in Chinese)

32 (1986 -1988) M . : 1999.

ZHANG Zhaocheng ZHENG Dalin XU Jinghua et al. Examples of Earthquakes in China (1986 —-1988) M . Beijing: Earthquake Publish—
ing House 1999. (in Chinese)

33 (1989 -199) M . : 2000.

ZHANG Zhaocheng ZHENG Dalin XU Jinghua et al. Examples of Earthquakes in China (1989 -1991) M . Beijing: Earthquake Publish—
ing House 2000. ( in Chinese)

34 (1992 -19949 M . : 2002.

CHEN Qifu ZHENG Dalin CHE Shi et al. Examples of Earthquakes in China (1992 —1994) M . Beijing: Earthquake Publishing House
2002. ( in Chinese)

35 (1995-199¢ M . : 2002.

CHEN Qifu ZHENG Dalin LIU Guiping et al. Chinese Earthquake Cases (1995 —1996) M . Beijing: Earthquake Publishing House
2002. ( in Chinese)

36 (1997 -1999) M . : 2003.

CHEN Qifu ZHENG Dalin GAO Rongsheng et al. Examples of Earthquakes in China (1997 =1999) M . Beijing: Earthquake Publishing
House 2003. (in Chinese)

37 (2000 -2002 M . : 2008.

CHEN Qifu ZHENG Dalin CHE Shi et al. Examples of Earthquakes in China (2000 —2002) M . Beijing: Earthquake Publishing House
2008. ( in Chinese)

38 (2003 -2006 M . : 2014.

JIANG Haikun FU Hong YANG Maling et al. Examples of Earthquakes in China (2003 —2006) M . Beijing: Earthquake Publishing
House 2014. (in Chinese)

39 (2007 -20100 M . : 2018.

JIANG Haikun FU Hong YANG Maling et al. Examples of Earthquakes in China (2007 —2010) M . Beijing: Earthquake Publishing
House 2018. (in Chinese)

40 (2011 -2012 M . : 2018.

JIANG Haikun YANG Maling FU Hong et al. Examples of Earthquakes in China (2011 —2012) M . Beijing: Earthquake Publishing
House 2018. (in Chinese)
41 M // . . : 1993:179 -

184.

WANG Suyun SHI Zhenliang. The Relationship Between the Sensed Radius and the Magnitude and Its Application M // Department of Earth—
quake Disaster Prevention National Earthquake Administration of China. Anthology of China Earthquake Division. Beijing: Earthquake Press
1993: 179 —184. ( in Chinese)



