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A forward prediction of moderate-sized or strong earthquakes
in Shandong. Hebei, Henan, Shaxi, Haicheng in Liaoning
province and Beijing-Tianjin regions

QIN Si-ging', XUE Lei', HUANG Xin', XU Xi-wei’, WANG Yuan-yuan'
(1. Key Laboratory of Engineering Geomechanics, Institute o f Geology and Geophysics, Chinese Academy of Sciences ,

Beijing 100029, China; 2. Institute of Geology . China Earthquake Administration . Beijing 100029, China)

Abstract The earthquake trend for Shandong. Hebei, Henan, Shaxi., Haicheng and Beijing-Tianjin regions. China,
is analyzed in detail using the brittle failure theory of multiple locked patches in a seismogenic fault system. For the
seismic zone where a moderate or strong earthquakes will occur, the prediction results including the magnitude, place,
critical strain (corresponding to the occurrence time of earthquake), and the hypocentral depth of an oncoming
earthquake are provided. It is shown that the most immediate cause leading to the M,7. 3 Haicheng earthquake is
attributed to the earthquake event with a magnitude of M,6. 75 occurred in Dandong in 1944.

Keywords seismic zone, locked patch, prediction method
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Fig. 1

Divisions of seismic zones in Shandong, Hebei, Henan, Haicheng in Liaoning

province and Beijing-Tianjin zones

(The green and red circles denote the earthquake events with M~=5. 0 in the research zone before and after 1970,

respectively. The red, blue, green, orangered and closed-dashed lines denote active fractures from late Pleistocene to

Holocene, fractures which are active in the Quaternary period but whose activities are unclear since late Pleistocene,

buried factures in plain terrain and basin, fractures in the sea area and seismic zones, respectively. )

No. 1 : seismic zone in the Shandong section of Tanlu fracture zone; No. 2: Xingtai seismic zone ;No. 3-Shandong-

Heze and Henan-Puyang seismic zone; No. 4-Beijing-Tianjin-Tangshan seismic zone; No. 5-Haicheng seismic zone
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Fig. 2 Temporal distribution of cumulative Benioff strain in the period from 25 July 1772 to 6 June 2010

for the seismic zone in the Shandong section of Tanlu fracture zone

( The real time is the value on the horizontal axis minus 3000 years)
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Fig. 3

Temporal distribution of cumulative Benioff strain in the period from 780 to 31 May 2010

for the Xingtai seismic zone

(The strain value prior to 1906 is regarded as an initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years)
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Fig. 4 Temporal distribution of cumulative Benioff strain in the period from

7 January 1968 to 7 October 2010 for the Xingtai seismic zone.

(The real time is the value on the horizontal axis minus 3000 years. The error correction is also considered. )
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Fig. 5 Temporal distribution of cumulative Benioff strain in the period from 334

to 3 June 2010 for the Shandong-Heze and Henan-Puyang seismic zone.

(The strain value prior to 1490 is regarded as an initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years. The error correction is also considered. )
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(The strain value prior to 1860 is regarded as an initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years)
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Fig. 7 Temporal distribution of cumulative Benioff strain in the period from 19 to 5 June 2010

for the Haicheng seismic zone.

(The strain value prior to 1860 is regarded as an initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years)
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Fig. 10 Temporal distribution of cumulative Benioff strain in the period from 1 March 1772

to 9 October 2010 for the Shanxi northeast seismic zone.

(The strain value prior to 1952 is regarded as a initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years)

M.7. 25,1626 4 M.7. 0,1683 4F M.7. 0, 1720 4F
M.6.75.1976 4E 4 F1 5 H M.6.2 f1 1998 4E 1 f 10
Hikdb M, 6. 2 Zg3m = 1F.

A H 5% DX OBy 41 68, 52 28 X 38D 9 Benioff )i 45 43
Bréd R (&1 10) . AT & AR A 1989 4R FH R M5, 9 2%
TR, T B TN B & AR AE 1998 4F 1 A 10 H
sk Al My 9% 6. 2 3R . 3 U B A 1) 1% 1 AR IX 2 AR
2 9 B 2 A 3 1. TR R ok Kb iR 1 B Kk 6. 8
s Al 1989 AF LK 2 FE B I o7 T B Hb 7R 4 X A
B AT TR O K b AR Y R R A B AR AL A 40. 37, AR
2114, 2° BRI R 8~ 12km. # 1k 3] 2010 4
10 39 B, R A2 EME S 1. 76E+ 08, 4 Wl {4 4
T Bk Ak B AR AR N AR (E 1. 8E+ 08 B, K7 AT
Ik . BRI RY  AE 22 A Y F—4 5.6
11 3 5 2

Hy T H A D0 B i A AR kT BEAE AT
AT, QSRR AE B sk AL ) & A — A 5.0 %
LA W SR 45 G LB AT IR S e, AT AR I AR
il d.

4.2 EREFHHER

R X NGS5 & A T A JCHT 780 4F M.7. 0,
1303 4F 11 PE LI M.8. 0.1501 4F M. 7. 0.1556 4F [k
PEAE B (b4 34. 57, 45 109. 7°)M.,8. 25 F1 1695 4F
GGy (Jb 46 367, R4 111. 5°)M.7. 75 i B H
. A3 BT T3 i A S 11 [ B ) 1A L 2 ) 43 A R AE

Ja s FRATT IR BB TE L 4P 5% X N A AT RE & A TR R
O A S N o NG 1

(DN 1556 4 M.8. 25 R & 5% . I 4
i IsF [ [B) B ¢ 2 4 [ B8 5 265 0 1 Y 1B P 5 AS K T B
PR & 1695 4R 1) M7, 75 S fF.

(2)7F 1556 ~1695 4, AT SCHR I 2k 1) e kLA
UEAET 4 6.0~6.75 FHsE, R M8, 25 &
5 M7.75 FF i Bl R R W7E M8,
25 JFBEEH G H— 5 ZE BN, X 4 WA
T 6.0 B BMRERA LTI R M7.75 %%
TR X UL M8, 25 Fiff2y M7, 75 S &
AL T RS RE B AT RE B IS R R L T Y RE
. R R, 32 5 BB A Al i A 4
F AR A B R A R R AR A R )
S i A N2 DA BE B S

(3)1695 4F M.7. 75 F kK45, 78 1704 4F Al
1815 4R 48 43 51 & Ak M6, 0 e Fll M6, 75 J it 7%
M7 50 4 5% H St L 7E 1695 4F 5 R A R id K T
5.0 R MR R, X WA M7 75 FERERK
A RERA AT A E M7, 75 SRR A R
FRE L M7 75 FHAFCA T RE R 5 — > B B
LR K A A0 0 b o e S S 0 T O R R R 1
[E6] M ik 2 05 5 38 22 T ) o ) R 1

(OB 11 F A 38 T A5 i 2Z 8] A A —
AR KA 6.0 G S E K B M A5 K. IR IX



25 %

38°N

36°N

34°N

1 1
110°E 112°E

11 1LV % 2 V5 R 7 1A
(R (o i 8 Bl R o & A i M > 6. 0 S sth 2 I 72 28 X
Fig. 11 A seismogeological map in the Shanxi southwest seismic zone
(The green ellipse denote the seismic gap where the earthquakes with

a magnitude of M = 6. 0 have not occurred yet. )

2.0E+09

1.8E+09 §/(2)=1.776E+09 ——
1.6E+09 | 16954 Ms7.754 7%

1.4E+09 |
1.2E+09
1.0E+09
8.0E+08
6.0E+08

— 502

15565 Ms8.254 HhiE

2 Beniof fRAS (J'2)

4.0E+08 [
2.0E+08 |

0.0E+00 L 1 L L L 1 1 L L 1 L L 1
4486 4526 4566 4606 4646 4686 4726 4766 4806 4846 4886 4926 4966 5006

i ] (a)

Bl 12 B VGRS R XA TTHT 780 4F ~2010. 6. 6 [[] R A Benioff )i 48 5 W} 7] 56 £
CHy P35 07 5 1486 45 LA 0% B AS (B A S W0 B A B 5 7 54 I [ 0 25 3000 4F g SEBR AR £33
Fig. 12 Temporal distribution of cumulative Benioff strain in the period from 780 years BC
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(The strain value prior to 1486 is regarded as an initial one for seeing a more clear figure.

The real time is the value on the horizontal axis minus 3000 years)
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