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Abstract: The relationship between solar activity and earthquake in the world was studied by applying a dimensionless function

of seismic energy ~/ G to investigate the energy release time series of global large earthquakes (M=>7.0) occurred during the

year of 1681—2011. From the study, we find that the distribution and activity of global large earthquake in 4 phases of solar

cycle varied with magnitude. We suggest that it can be explained by a model of load-unload response of the earth crustal move-

ment to solar storm. The findings of spatial and temporal distribution characteristics of 10 M =9.0 super earthquakes in past

years of 331 in the world and absence of super earthquake in solar maximum. The results are helpful to predict occurrence of fu-

ture global large earthquake as reference.
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Table 1 The energy of seismic magnitude and its multiplier

B HERER E M,5 M,6 M7 M8
M (erg) 5% 5% fik i
5 1.995E+19 1

6 6.310E+20 31.6 1

7 1.995E+22 1000 31.6 1

8 6.310E+23 31623 100031.6 1

9 1.995E+25 1000 000 31623 1000 31.6

10 6.310E+26 31622777 1000 000 31623 1000
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Fig.1 The change of sunspot in 1—23 solar cycles
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Fig.2 The change year by year for sunspots N (dark-blue)
and function of seismic energy </ G (pink) during the
year of 1681—2011
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Table 2 The relation of solar activity and energy release of large earthquakes in the world during the year of 1681—2011

Gt A A KBHETFH N, K BH A B M RV G i A Lgen
1 1687 0.1 AR 9.0 44.7 e A
2 1700 5.0 Fakas 9.0 44.7 3R Rl A
3 1812 5.0 B4 9.6 129.5 72 A S A
4 1827 49.6 b F 9.7 149.6 FHE LT A
5 1868 37.6 Tt 9.5 106.1 A — e A
6 1952 31.5 Fae 9.0 50.9 % 35 A
7 1960 112.3 TR 9.5 106.2 =l ([ J
8 1964 10.2 AR 9.2 63.6 ESRTETR: V) A
9 2004 40.4 TR 9.1 54.5 IR NN A
10 2011 55.6 Tt 9.0 46.2 H A b i A
11 1716 47.0 U 4 8.8 31.6 s A
12 1716 47.0 U6 4. 8.6 22.4 e A
13 1730 47.0 TR 8.7 26.6 E=Fil] A
14 1755 9.6 B 8.7 26.6 i AR A
15 1811 1.4 AR 8.6 22.4 B Py A
16 1812 5.0 Faxs 8.7 26.6 PPNl A
17 1897 26.2 TR 8.7 26.6 EfJJE . Bl 15 b A
18 1897 26.2 T 8.7 26.6 A AR AL A
19 1897 26.2 TR 8.7 26.6 I =T A
20 1898 26.7 TR 8.7 26.6 H R4 A
21 1899 12.1 B 8.6 22.4 ESTE TR A
22 1902 5.0 AHAF 8.6 22.4 v 37 58 B [ AL A
23 1905 63.5 U 4 8.6 22.4 [ EE — B & *
24 1905 63.5 U AR 8.7 26.6 i *
25 1906 53.8 Vg 4 8.8 31.6 JERZ IR A
26 1906 53.8 U A 8.6 22.4 e A
27 1907 62.0 U 4 8.7 26.6 s 3 *
28 1910 18.6 TR 8.6 22.4 L& FTE A
29 1911 5.7 B 8.7 26.6 R T A
30 1911 5.7 A 8.7 26.6 TR B 5 A
31 1914 9.6 paxas 8.7 26.6 H . k)5 A
32 1917 103.9 Vg 4 8.6 22.4 S B 1 SRR (]
33 1917 103.9 U 4 8.7 26.6 NS ([ J
34 1920 37.6 TR 8.6 22.4 o T B A
35 1929 64.9 g 4E 8.6 22.4 W] B2 B B 1 *
36 1933 5.7 B 8.8 31.6 H . = A
37 1938 109.6 U 4 8.7 26.6 EM IRy | o
38 1939 88.8 U6 4. 8.6 22.4 =S *
39 1941 47.5 g 4 8.7 26.6 ENN v sk A
40 1942 30.6 s 8.6 22.4 e A
41 1950 83.9 TR 8.6 22.4 i} *
42 1950 83.9 TR 8.7 26.6 o G 2R *
43 1952 31.5 B 8.6 22.4 H . dvigiE A
44 1957 190.2 U 4 8.6 22.4 2« TRz o
45 1958 184.8 g AT 8.7 26.6 TR ([ J
16 1965 15.1 BAE 8.7 26.6 ESRTETR VI A
47 2005 29.8 T % 8.6 22.4 ENJE - I3 )28 Bt A
48 2010 15.1 k7t 8.8 31.6 B A

P | 22 B4 5 e S R Rl G L 5 AN 2 7 037 T 4T A RS BB ST B 22 TE AL (T 3) 5 @1960
B AZIAL A AN 2 A M 9.5 B Z N & A= 48 g b E 1) 1 ERA M9.5 BB EEEKRMHBTFENM N =
TR BT S4B — 0 RV VA 1Y 3 A AL B SR T 112.30F . H19604E 40 F R FHIGSh 5 198 09 T B
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Table 3 The distribution of global large earthquakes in 4 phases of solar cycle and sunspot number

K& KPR 3 A KIHEBFH N
R M N B4 Tt U A TrE 0~55 56~90 >90
9.0~9.7 10 5 2 0 3 9 0 1
2R %) 50.0 20.0 0.0 30.0 90.0 0.0 10.0
8.6~8.9 38 12 1 14 11 26 7 5
LR (%) 31.6 2.6 36.8 28.9 68.4 18.4 13.2
8.0~8.5 192 70 30 51 41 130 37 25
LR (%) 36.5 15.6 26.6 21.4 67.7 19.3 13.0
7.0~7.9 1127 314 189 323 301 625 179 323
L3 (%) 27.9 16.8 28.7 26.7 55.5 15.9 28.7
i ] CAF) 331 107 55 82 87 216 62 53
R (%) 32.3 16.6 24.8 26.3 65.3 18.7 16.0

x4 EBHKM=9.0 BRME—

s
L2

Table 4 A general view of super earthquakes of M=9.0 in the world

P K FH A R 4z 2 ERM i 5 fig it Cerg)
01 —07 1687—10—20 —13.2° —76.5° 9.0 e F o 1.995E+25
02 —05 1700—01—26 R 30 il Sl X 9.0 % TOREEISME  1.995E+25
03 06 1812—03—26 10.0° —67.0° 9.6 ZE N Fi i 1.585E+26
04 07 1827—11—16 1.9° —75.6° 9.7 FHE L 2.239E+26
05 11 1868—08—13 —18.3° —70.6° 9.5 B —HE 1.122E+26
06 18 1952—11—04 52.3° 161.0° 9.0 35 m 1.995E+25
07 19 1960—05—22 —39.5° —74.5° 9.5 R 1.122E+26
08 20 1964—03—28 61.1° —147.6° 9.2 PR im 3.981E+25
09 23 2004—12—26 3.3° 96.0° 9.1 e .14 2.818E+25
10 24 2011—03—11 38.3° 142.4° 9.0 H ARG 1.995E+25

Br IR IEAE Ay 9 NE R EE N <56 I KFH KRG I~3 a NTEAS TR 3 b 7 kA o R

TG B AKEAR Gy A (GR 2) s QMR T E R . B -
RERE R REE DK E N R 52 331 a
6], BB B R B — A KA TE K FAIE S 4, B 4F &
A5 AGOY) , FREFEKRAE 3 4(30%) .2 A~(20%)
RAAE LT (R 2,3 3.

HHOLHED .t FAESS 24 0 2011 4FE & & E
T3 AR BAR M9.0 BERE, Ur LALLE 24 J& 1 1H] 4 5k
R MZ=9.0 R FEZ WA REVEA K.

3 KB R 2 X b 35K i 23 0 28 28 1) g
I ¢ KL 5

JE ZU A R BHAG B 78 B 32 2 DR R0 B X
BB AT Y S R AR SR AR T AR R S O e A
Ky s [R) I 1) A A2 B 2 TR H i 3 i E 19 55 5 11
KL CH 824 5 41l 5 ) .l R 08 JH w3 ) T 2
8 min/& & A ML BE Y0 L 29 20 h 5 K AR g R BOL

Bt R 2 L SR AR T I AR T~ 9 d R AR R

r b 1% £ A0 SR K BH O SRR 5 W RO L LS )2
T TV S 28 5% R U 4 S AN 3 S 3 52 2 b
R % A BH XU B a0 28 7 5 KRR O R
IR A CRRO 88 S RIORE 7 Jak 58 Sk 6T v v D<) | o )
A 0 T A U] 2 K BH XU X b 5 A I ) 4K
— T g 2

R 3 ATH,331 a B &4 T 48 > M=8.6 1l
BRAF RO E . B AT & A KRS S 348 4R | I
FHAE AR BEAE (Y L3R5 28 5 4RI < oK PRS2l i 4F
ST A IPH XU 500 %6 o) A7 22 B 25 ) 40 5 o5 3 o
RE UL o G — 30 4 00 SR AT by o o 0 4 3k
B A ik K b5 T M ST 5 RN Y R R A
M7.0 B RS S I AE i 25, T B AR B3I R I, KB
DAk 172 Fg b o k20 0 55 CI R D BT A b
7o R ALE B RE AL 1T BB T BUTE 5T G 55 M At 5 4y
M8.0~M8.5 K& 7E W 4F AL & 8l 7K ~F- B & 2, IF
PAM 8.6~ M8.9 K K M 7% JE 2R il (W 4F R B
A R R R BB 25/38 =65.8 %) . 4% K FH T
Bl A AR B B BN b e 5 AT SR O 2
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Fig.3 The circum-pacific tectonic region and the epicenter of 10 super earthquakes
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(D RFFR KBTS 5 KRR AT A—
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AE T PRE/ G ALK PH 28 740 N A B R T 91 R,
1894—1970 4F M ], 4= BR b 7% 4b F & BE = B0k
A.1970—1993 4F 4 5 78 5 Hi A4 1K 19 A8 & B8 8K
FL,1994 4F LR A HER.2004 AEEIJE MO.1 HE
S 0 P BE R RS U L 45 24 TR Y 2010 4R A MS.8
KB 2011 4E R H A M9.0 HZ, [#45 2008 4E L)
oK o BE R0 FAAE S AR 3G R 4N T 2 YRR IR
B ARTTE 24 FAWIE) & A M9.0 DL A AT RE
AR AR 25 i H BB S R I R R DA

() 4y M W98 e i 331 a 6] R A 1 48 4> M =
8.6/ FF KR RE &= MY G 5 RHRFH N 1L
FLORMEIRKEZ R ERKHBRTFHUEHMEN <
56 MAIR TG sh K P-4 1

(3YM7.0~M7.9 K= 78 K BHIE 3l 0 4 & A4 1)
Al BEPE R K s M 8.0~ M8.5 K& 1 4 4F BE AL K BH
G 2 KB & A LR R KT AR kB MR
M8.6~M8.9 ¢ K IR £ & A 78 W 4F BRI T [ 4R
BEOR IS S K 4R s M =>9.0 M E ZE L2 R EAS
AR B, HOUOR T BRAE B b THE B I AR BOR WL E &
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PR HA e MR E R R R A A H Ak
KPR B R N B — AN K BH G 20 )8 B H R AR 1 A
PE R KW %A & BRER; B
1960 AEF Al M9.5 F 52 & A 7E K FH B 4R B
112.3 M &5 1% Sh K AE AN, Jo 4y 9 N34 7E N <56 1Y
R BT Bk 4R R A s B B R 2 R AR R
5 KR8 B Ak, 5% AR & 24 W7 )2 1 28
R 2 R T A

5) AR SR AFF 52 45 1 s Bk 1 2% 2B i KR i
JE GRYO 5 K BHE 2l 1Y AS [ B BRI FH T 2l 19 2
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Wy M9.7 HZ, 3 4E 1960 48 5 H 22 H 2 F
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(DAICGHEL G KRG 5 ek R ER K
HRR R R MR R 2 BB M RE AR S 10~1 127,
T R G2 B BRI , KR 5 K PH I 3l P A
KT GRDAH —E ML KR,

T AR CEH AR 1681—2011 443 331 a
fR 2 . 3 2L BORLAE R ()5 1 AR AR, AR
15 20 10 Ry B 5 B0 2 B8 0} 7 28 i) 3R | B R
SEREE R 0 AR 23— 20 1 56 3%

B AR AP, KR KT
B AE R BAL A MG B R AR R T R AR T
& TAE, IR RORGR.
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