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Abstract: We quoted total 67 seismic events of M, =6.9—09.0 in past 110 years (during 1900 to March 2011) in five divided re-
gions from north to south in Japan and total 569 moderate-strong earthquakes of M,=>6.0 in China and its vicinity to study their
correlativity. The corresponding comparison was carried out to compare each Japanese earthquake and earthquakes occurred in
China and its vicinity within 4 years (predominantly, M,==>6.0). It is found that there are good correlations between great
earthquakes in Japan and moderate-strong earthquakes in China and its vicinity. By studying the correlation characteristics.,
there are lag intervals, mostly from 6 months to 2 years but no more than 4 years, when earthquakes occurred in China after
earthquakes in Japan. The “teleconnection prediction method” to predict the moderate-strong seismic risk regions in China and
its vicinity is applied and positive results of 82% correctness (6 false predictions in 34 earthquake regions) are obtained. We try
to use a “spider web” model of reverse reaction to explain the correlativity of earthquakes which we studied.
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Fig.1 A great arc to connect Japan Trench and North China

DAL T 285 BT R R 1) s R LA AL BB S DL AN
AENEA] 5 % DL _E ) fh % #iL32 (Parsons and Velas-
0,201 1) A 35 H A Hl 5= XT N (1) Hb 72 1 78 0] 8, it
HIC A R 2 3 R K BLAF (1979) X 19181978 4F
HATE] A 14 A~ H A g 30 R A b b DX Y b 752 3% 2l 1 aF
TG40 0T R B AE b X K b 7% 5 H A I 75 30 IR
AT BT W AR DG A AT ) A R 2« I b ) A 1Y

50°N
45°
40°
35°

30°

25°
125° 130° 135°

28, LU — 52 TE R M H A 1 38 1) AR b b X (B D).

ARSCK VT 110 a 3k H AR KR 5 b B L 4B X h
SRR Y AH CSC R L HR UL, i B AR 2011 4R R A
“3117E RN 2011-—2014 4F 1] vh [ & 4B IX 1 v
SPRHLEZ, JE X 2011-—2013 4F (0 M 5 T A 4E
.

L g3 DI B 7 g R0 )

1.1 HAMEESWSEX

7% ZZ v ] B &R IX (i Bk L D7) e
MR 5 H A KR A G, B H W B A REZRN R AE
AL Z R 5 R 5 A XL JEIRFIE X . 140°~148°E,
40~48°N; b X :136° ~144°E, 36° ~ 42°N; H [X ;
130°~144°E,33°~36°N; M X : 128°~136°E, 30 ~
33°NGHIERIX :124°~133°E, 24° ~32°N., B AR 4 &l 2
o5 AN E LT S 7B X
1.2 HEHBRESKX

Hh ] M DX HE DA B A B R4 10 N IX: AR
DX PR LRI X (L FE SR X)) s A b H X

3000
2500
2000
1500
1000
500

-500

-1000
-1500
-2000
-2500
-3000
-3500
-4 000
-4 500
-5000
-5500
-6 000
-6 500
-7000
-7500
-8 000
-8500
-9000

F2E(m)

[

140° 145° 150°E

K2 HAHLREZIX K 2011 4F“3117 H 7 5% P O B Bl e £ D

Fig.2 The seismic zoning in Japan and the epicenter of “311” great earthquake in 2011
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Table 1 The zoning sequence of great earthquakes in Japan

LR SV RN (SRS SR TN (SR SV
01  1900—01—11 7.8 X 24 1931—11—02 7.5 X 47 1983—05—26 7.8 Jbix
02 1901—06—24 7.9 i Bk 25  1933—03—02 8.9 X 48 1984—08—06 6.9 X
03 1901—08—09 7.9 JbigiE || 26 1938—06—10 7.7 Bk 49 1993—02—07 6.9 X
04 1904—06—07 7.9 JbIX 27 1938—11—05 7.7 JEix 50 1993—07—12 7.6 e
05 1904—08—24 7.9 BBk 28 1939—05—01 7.0 JLiX 51 1995—01—16 7.3 X
06 1905—06—02 7.9 X 29 1940—08—01 7.7 JudEE || 52 1995—10—18 7.3 Fi Bk
07  1905—07—06 7.6 JeiX 30 1941—11—18 7.9 X 53 1996—10—19 7.1 B X
08  1905—09—01 7.5 b || 31 1943—09—10 7.4 X 54 2000—07—30 7.0 LRIPS
09  1906—01—21 8.4 X 32 1944—12—07 8.3 X 55  2001—03—24 6.9 X
10 1909—03—13 8.3 P X 33 1946—12—20 8.4 B X 56  2002—03—26 7.1 Fi Bk
11 1909—11—10 7.9 LBk 34 1948—06—28 7.3 X 57 2004—09—05 7.4 X
12 1910—02—12 7.6 X 35 1950—02—28 7.8 JeifEaE || 58 2004—10—23 7.0 e
13 1910—05—22 7.5  JLifFiE | 36  1952—03—04 8.6 AL || 59 2005—03—20 7.3 X
14 1911—06—15 8.7 T ek 37 1953—11—25 8.3 X 60  2007—01—15 6.9 X
15 1914—11—24 8.7 MIX 38 1958—03—11 7.5 B ak 61  2007—07—16 7.0 JLIX
16 1915—02—28 7.7 i Bk 39 1964—06—16 7.4 Jeix 62  2007—07—16 6.9 X
17 1915—11—01 7.8 JLIX 40 1968—04—01 7.8 X 63  2008—09—11 7.1 duifgiE
18 1916—02—01 8.0 BBk 41 1968—05—16 8.1 JEX 64  2008—08—09 7.2 X
19 1916—04—21 7.8 X 42 1969—01—19 7.6  duiEiE | 65 2010—02—27 7.2 BBk
20 1919—05—03 7.6 b || 43 1969—08—11 8.2 e || 66 2010—12—22 7.4 i Bk
21 1923—09—01 8.3 X 44 1972—12—04 7.2 X 67 2011—03—11 9.0 X
22 1926—06—29 7.5 i £k 45 1974—05—08 7.0 X

23 1927—03—07 7.9 X 46 1978—06—12 7.7 X
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#x2 BERKREHSERZIT(1900—2011—03)
Table 2 The divisional statistics of great earthquakes during

1900 to March,2011 in Japan

KB Al JbX X X i Bk Mt

Mt 10 15 21 8 13 67
HARG 149 22.4 31.3 11.9 19.4 100.0

#*3 HAEXAESFERBX F 3R E XS H R
Table 3 General view of correlation between great earth-
quakes in Japan and moderate-strong earthquakes

in China and its vicinity

[X [i] JeiEX kX X MK BBk R
AARKENEN, 10 15 21 8 13 67
o A SRS 9 15 21 8 12 65

XK n, /N (%) 90.0 100.0 100.0 100.0  92.3  97.0
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Table 4 Summary of earthquakes in China and its vicinity corresponding to great earthquakes in divided zones in Japan

Hi X AfkgX b vt 32 JeIX X X BBk B e (95
R X 2 4 11 2 6 25 4.40

At B 1 — 2 2 — 5 0.90
HUHR AL — 2 4 1 — 7 1.20

4t i g 2 — — — — 2 0.35
1L vy — — — 1 — 1 0.20

- T:ﬁ_ — 2 4 1 i 9 1.60
i 1 2 4 1 8 1.40

AR — 2 — 1 — 3 0.50

L5/ B/ R 2 4 5 2 2 15 2.60

. r“?E/m;/i 3 3 9 2 4 21 3.70
TV /AR — 1 — — — 1 0.20

. iﬂm/fm; — — — 2 — 2 0.35
WirE /1LY - - 1 — — 1 0.20

TH 2 - — — — 2 0.35

i H — 2 3 3 2 10 1.70
pu 8 6 12 2 2 30 5.30

[iifz:) Py 9 11 22 8 7 57 10.0
2 fe) / & it — 2 9 2 3 16 2.80

T 7 7 11 5 6 36 6.30

H v il 16 9 20 7 7 59 10.40
Je/En/ 8/ At - 1 3 3 — 7 1.20

B 8 11 18 10 12 59 10.40

L LR AT 2 4 2 2 13 2.30
W/ — 2 4 3 2 11 1.90

B [Se 41 31 56 20 21 169 29.70
Mt 104 105 202 80 78 569 —
L (%) 18.3 18.4 35.5 14.1 13.7 — —
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Fig.3 “Spider web” model showing reverse reaction

which connects the moderate-strong earthquakes
occurred in China and its vicinity and the great

earthquakes in Japan
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Table 5 The significant earthquakes in regions of China correlated to 2 seismic events which are similar to the great earthquake

in East Japan of “311”

193343 H 2 H M.8.90

198345 H 26 H M7.80

95 Ay B M, Hh £ 95 AR ARy Mo M, Hi o5
01 1933 7.50 LT 'S 12 1983 6.00 AR i i3
02 1934 6.00 BG5S 13 1984 6.10.6.20 A T
03 1935 7.10 ERCTEES 14 1984 6.30 =P
04 1935 6.00.,6.00 BT 15 1985 7.10.,6.60 B ot
05 1935 6.00.6.00 IS S 7)) 16 1985 5.80 = AL
06 1936 6.75 R AR 17 1986 5.10 CREER )
07 1936 6.75 JUPE R 18 1986 7.30.6.80 BB
08 1936 6.75.6.75 P ik 19 1986 6.40 TR IR AR
09 1936 6.00 Hf Rk 20 1986 6.50 HIFITIR
10 1937 7.50.7.60 H BT = 21 1986 5.50 BT AE R
11 1937 7.00.6.75 T CiRES 22 1987 5.80 TS TR
23 1987 6.40 B8 A
24 1987 5.80 kR
25 1987 6.10 TS
P T 34 N ERHLEE X (R 6). 7 B . fE o 1 AR X

Fh g5 12-05 1Y AR 4 At Oy 2% B E 1Y a1
X, NS 5 A SO 18 AH OCUE " I GE 1T AR 36, T 12-11
TE 2012 4FAF B 70 00 51 B8 rh gl st e 1 (& 4D, &
40) ZIER IXAE 2011 4E 4 A R EBE.

(2) M52 = B3R By 1R 25 TH R A B2 5000 A9
YRR A H TR S AR 4 ] B RAE 3 LA TR
6] & A ML EZ I R] IR 2% AT =0 aCED 12 S H ) 5 i
RIRZEAR LR E H 52 fa K X 0 JLA] oot 5 58 bR A&
A 1 R ) R 22 R BE B RO B O kms R KR
2ZAM=M,— M., M, BN ZEH. M, REKHb
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MR R AAR <500 km WAT<C2 4E %
A M. Z=5.0 bR G AE O Y 34 AN fa s i X
A6 NX R A AR, BT 28 AN iR G X
XS Hy T 8200 REMR R 18%0.6 MR K E
Hi 52 Al DXL BR T AR A1, 35 S Y Bl b X BT P R
NI B ECTRE S 3 gl NS I N s | R
M DX T A i R 25 S R T

WIMAE 1 a(AT=1~12 m) N EAEMHEIX 21
U295 P X A 62% 1 0~0.9 a(17 A~ H)H i, 3t
27 W25 790 MR 25 AR<<200 km il 500 km
M43 54 16 F 28 WK, 29 o5 WO X /) 47 %6 F1 82 %05
AR IEAM<0.5 A 1.0 (953910 14 F1 21 K. 4
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AHEIERE FL B E A 3117 R H A K Hb 52 4, %
20112013 4F vt 5] S 408 X i by 22 A0 1 4F B T
I5 PR & A 1 R T R R 5 45 R R B8 A
IRV b 7R T = R A RE 2 OB [E] R 25
La Ml 2a NIZRRERZ X 4 5 R B0 X850 622
H1100% s @ 53R 2 . 200 km 1 500 km 4351124
M A7 82% sQOBARZE 1 FM 2 P4 4
hi 62 % F1 82 %.

(3) HAK R 5 v [ B 4B X Hh o b 732 A G 26 &R
RIF. B9k Parsons and Velasco(2011) B #F 78 {8
R b 5% JUT R O 52 M 2] 194 b 7= 31 T R A A A b R e Y
KM 2~3 f5 O BE BT L (H 28 5 I AIF 9T ke 0K b s mf
Al 52 M) B 32 576 19 b DX, 81 2 H AR 3117 KR s T
FEPE X P MR R X R R TR EE
P M 0% b R W e DO 398 i I RS TR T 2 A T R AT Y



1870 Bk B} [ b i R 2 R 39 &

0 S
0‘20 - 3t gi) 56 % 4 : 5. Ms6.0+
) ; e @ Ms6.0+
pe? : 9%8%5\3 A 3me0s “ S nonec

108M:7.0

L 030M:5.7
B39 ?f?

14 .Ms6.5+ $
320M>5 2 P‘68 ) /

e RS, 50422 M55

0608M5. 9 167% I

B4 B — i 2 5 A O k xi o [ i b, 52 A R XA B 00 &1 55 52 % 5 v 43 A P v an B B R R D
Fig.4 The annual prediction diagrams showing the moderate-strong seismic risk regions in China by using the method of tele-

connection and the real epicenters
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Table 6 The prediction and verification of earthquakes in China(M,==5.0) by teleconnection with the great earthquake of “311”

in East Japan

Ui =% SR R T 3% 2%
Gii 5 . R H 1 o B s i) i B
M M, AT (a) (km) AM
11-01 LRl 7.0
11-02 PO E X 7.0 20110410 31.3°N,100.9°E PU)i| 4 28 5.3 0 258 1.7
11-02 B X 7.0 20130420 30.3°N,103.0°E U JI| 2 11 7.0 2 195 0.0
11-03 A 52 % I — L AR 6.0
11-04 11 7R 7 6.0
11-05 RALEEX 6.0 20110510 43.3°N,131.2°E H M H 6.1 0 8 0.1
11-06 R —=® R 5.5 20120907 27.5°N,104.7°E =% R 5.7 0.4 115 0.2
11-06 ER— = WRE 5.5 20120907 27.6°N,104.7°E =% R 5.6 0.4 104 0.1
11-07 Z I v — i) 7.0 20110324 20.8°N,99.8°E 4 fi) 7.2 0 451 0.2
11-08 Hil & B 6.0 20111101 32.6°N,105.3°E H)I[ 58 5t 5.4 0 273 0.6
11-09 ~r R — bk 6.0 20120624 27.7°N,100.7°E = B ‘T I 5.7 0.2 277 0.3
11-10 R R 6.0 20111101 43.6°N,82.4°E 7§ AL 6.0 0 452 0.0
11-11 BV S 6.5 20110720 40.1°N,71.4°E 7 /K i § 6.1 0 441 0.4
11-11 BTV R 4 6.5 20110811 39.9°N,77.0°E 3 8 b [&] £ 5.8 0 75 0.7
11-12 VU 3 VS R P 6.5 20110918 27.7°N,88.2°E E jiE — 8 4> 6.8 0 413 0.3
11-13 7R A 5.5 20110626 32.4°N,95.9°E 7 IfF E M 5.2 0 123 0.3
11-14 ‘s 6.5 20120225 22.8°N,120.8°E &5 5 6.0 0 81 0.5
12-01 Mg — KT 5.5 20130421 35.2°N,124.6°E #{ifF 5.0 0.1 385 0.5
12-02 U1 i —E AR 5.5 20120907 27.5°N,104.7°E =i ¥ KL 5.7 0 91 0.2
12-02 PY I i — EARA 5.5 20120907 27.6° N,104.7° E mH 3% K 5.6 0 80 0.1
12-03 BIEWE N 6.5 20120226 22.8°N,120.8°E & R A 6.0 0 172 0.5
12-03 ERCICE Sk i) 6.5 20120409 24.1°N,122.3°E 5 1546 3% 5.5 0 114 1.0
12-03 ERCTEE S i) 6.5 20120606 22.4°N,121.4°E B A K 5.6 0 212 0.9
12-03 BIEWE 6.5 20120610 24.5°N,122.3°E 1 B > 5.9 0 114 0.6
12-03 BIEWE 6.5 20120615 23.7°N,121.6°E & & 46 3% 5.5 0 78 1.0
12-04 = g — T 7.0 20121001 28.0°N,99.0°E 4ii fij 1t 5.8 0 429 1.2
A12-05 ZH R k% 6.0 20120624 27.7°N,100.7°E = 7 T° i 5.7 0 460 0.3
12-06 i BT <] A 7.0 20120302 39.7°N,74.3°E #ris 544 5.0 0 150 2.0
12-06 i BT &L A 7.0 20120309 39.4°N, 81.3°E 3 9% F1 [ 6.0 0 456 1.0
12-06 S s ol P A 7.0 20120601 39.9°N,75.1°E #8514 5.0 0 95 2.0
12-06 s o] &L A 7.0 20120811 40.0°N, 78.2°E 3 5 bl [&] 41 5.2 0 200 1.8
12-07 TR BT X 5.5
12-08 ZRACTR AR b X 6.5 20130405 42.8°N,131.1°E s 3 A 6.5 0.1 219 0.0
12-09 i b X 6.0 20130518 37.7°N,124.7°E ¥ & 5.1 0.2 447 0.9
12-10 HWHFE AR 5.0
Al12-11 PO )1 T8 i X 7.0 20130420 30.3°N,103.0°E PU)I[ 1Ly 7.0 0.1 207 0.0
Al12-11 PO )1 T8 i X 7.0 20130812 30.0°N,98.0°E 74 ji& & #F 6.1 0.3 308 0.4
13-01 i) — = w5 o 7.0 20130331 23.0°N,96.5°E 4fi fa) 5.8 0 190 1.2
13-01 i fi) — = i M o 7.0 20130417 25.9°N,99.8°E = # {H- I8 5.0 0 287 2.0
13-01 i fi) — = s 7.0 20130920 95.5°N, 22.8°E 4 ) 5.7 0 270 1.3
13-02 R TR 6.0 20130605 38.5°N,92.4°E ¥ 1§15 14 5.1 0 478 0.9
13-03 NGB 5.5 20130722 34.5°N,104.2°E H il & 7 6.6 0 38 1.1
13-03 ol AR 5.5 20130722 34.5°N,104.2°E H i & 7§ 5.6 0 38 0.1
13-04 JIE 22 5 6.0 20130420 30.3°N,103.0°E PUJI| 2 11 7.0 0 340 1.0
13-05 T V8 g ER 6.0
13-06 [ERCRIRR: 7.0 20130327 24.0°N,121.0°E & 15w % 6.5 0 15 0.5
13-06 [ERCRRE: 7.0 20130602 23.9°N, 120.9°E 5 15/ 4% 6.7 0 0 0.3
13-06 [ERCRRE 7.0 20130608 24.0°N,122.9°E 5 14635 5.9 0 204 1.1
13-06 B 7.0 20131031 23.5°N,121.4°E 5 & 4635 6.7 0 68 0.3
13-07 LR 5.5 20130625 49.8°N,125.2°E M Jp T 5.0 0 255 0.5
13-07 LK 5.5 20131031 44.6°N,124.2°E 7 M it 5.8 0 391 0.3
13-08 AR ZE X 5.5 20130405 42.8°N,131.1°E Wiz A 6.5 0 100 1.0
13-08 AR E X 5.5 20130406 42.8°N,131.1°E P ik zg 5t 5.8 0 100 0.3
13-08 RACTEE X 5.5 20130902 42.2°N,133.6°E & Z: it th 5.7 0 217 0.2
13-08 RALEEX 5.5 20131030 43.3°N,130.9°E H M H 5.3 0 156 0.2
13-09 LEF N 5.5 20130422 42.9°N,122.4°E 381 — B3 5.3 0 293 0.2
13-10 i 7Y P 6.5 20130311 40.2°N,77.5°E 3 8 bl & 11 5.2 0 218 1.3
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Table 7 The errors of three elements in 28 corresponding earthquake prediction areas

o AT(a) AR (km) AM
—BR 0 0.1~1.9 2.0 0~100 101~200 201~500 0.0~0.5 0.6~1.0 1.0~2.0
n 21 6 1 1 12 12 14 7 7
n/34C%)  61.8  17.6 2.9 11.8 35.3 35.3 41.2 20.6 20.6

20112013 4F i b 72 000 rh 45 2] 1 EPHIE.
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