FERNFTHE

QILU EARTHQUAKE SCIENCES

(=% - 2016)

WhR&EMER H




B oo B R R

QILU EARTHQUAKE SCIENCES

(=18 - 2016)

LWARBRER %

e k¢ oA



ElBER%KE (CIP) ¥R

FEMERE L. B4, 2016/ ILARE AR g . Lt
AL, 2017. 1
ISBN 978-7-5028-4823-1

I.OFK -~ 0.0l - O OHFEY—E V. ©P315-53
w4 [ i CIP A% 7 (2016) 55 319835 5

HERR XM3938

FeiERFEE (FE=5 - 2016)
L ARBWEE Y%

TEmEE: X W

TR FLER

HlEAT- ¢ X 4 M A

e X R R 9 5 Hi 4 = 100081

RATHB: 68423031 68467993 fEEL; 88421706
[T : 68467991 fEH : 68467991
MG 68462709 68423029 fE L : 68455221

http: //www.dzpress.com.cn
28 EESHFERE
B s AERCHER R BN PR A 5]

WG (D) %: 2007 4 1 HS5—RL 2017 4F 1 H 55—k EVR
FAs. 787 x 1092  1/16

FH: 444 T

El5k . 18.25

F3-5-. ISBN 978-7-5028-4823-1/P ( 5522 )

Efr: 60.00 JT

WRARFTA  EREDUAS

(P45 B O, Ak B



L N

F 4. EEK

BlE%H: 242 EZx% Fid AHE BRK

b E: (UAHBRESAHF)
FIFE FHEKR EIEAF EHE B 2 K
WBE FEH F A HZE E2TFR kuata
AL RAEE KEE @BREME KR F OREF
MER K X ABE REEF BB BERLE

B F kK
AT YREE :
LEE EAwW4E I 5 BREE #iuk INEL

AEE INIHE FAR ARE R ok HEW

A



2
T

WERFFRMSFH, AiFEEROEBRERFREE KM
F Mk, LR WE R — - RAFZ A, BATEL TIREL LGN
B, Bk, SoMREARAH, R EAFHAGSEY, X7
EGEBRKEFLFLELEGRRZAHN N, X E B RATEA LI ah3e
wh AR £ FR, MBI AR RA S B AR L AINLES,
FRAAFOEBRIEFER, AR b EAFHRGEY, Am
AT EBRRFLG TIHELRRER S I HFESH R LE, (FEEH
) 098] Ak A B T RIEAR TAEF IR T — AR 69 ah 19 5 5F
REEBRSAMESALAEFITE,

(FEu EA23Y) B 2006 F4] Fvh ok, L EERE S 55 GMA
R5E., THERFTFABRARG LS R, HAFRREAFRZEL
BHAKPFEFTOLAET EB/HER, RANTREZAREL L LR R
R, MAEFBELELRERKFRERSZ%HHREBARERR, (F
GWEMT ) A ERBEMN TR AP RLET T2HOER . AE L P
MR TRAGEMEFL, 20K GERCHAMT R, ¥ (FEib
FEFF ) MR 2 B W3R R R TH R BUR A S 1 e B X s,
VAL S0 T X A 9N I B R E AT .

R (FEREHF)X—ATE, FIiFbiEshib EAat
B, AR CE B E R R Ak X B B,

R# K

2014 4 10 A



1% 0 70 $R

(AR O (BLAFAE K b b ] 1 AfF 5
............................................................................................... * 4

RPIF TSR LT 38 5 L 4507 B0 B R R b R 1 1 P AR e L A
............................................................... Fikk EHEHK IATF

H T RUE AU A FIBE MR 7L L KRR S I 1 A
............... IAK kO 0@ A BARA HE HEA
e ELAR AR AR BRSO BOR X EE 2B

............................................................................................... AT
TR AR = B A8 PR 7 T v sy B o ) 2 5 R 3

............................................... FHR KR O£ RER &R
T I A AR AT P AT

............... aHSE ROMR OF OH A HAFE AN
LIRS RO LA it 52

............................................... Fa% Kk W &R FRE

LRI GPS 3 BAE L5 AR = FH KK A KT

Wik & SP—3400 5 GC—2400 B4 o i3 (SO I E5 8 AH % A 52

............................................... LEE #¥sk HBE% FAR
ATG-6118H JR &l S AL HE 7 ¥R 7T

............... mWAE HiE LERE #it FAR KRAH
B 04 H 7K A7 =0 A RIS 44

............... M BKAE K OH K OFE R & FREK
& 07 FHK A5 /K IR R 0 B FFAE AT

............................................................................... FadE I %
& 02 H /K AL A48 574 TR B A

............................................... R ¥ F B 4 X 5 4
% fr. 5 FHD B AL i Il 2R Gei 7 43 250455

............... MER, AR4RR] FhBIL AR RRE EfHh

£ £

WA Bk,

ERE

EE T

iR,

b

mFF

EXLD: 3

LS

B R

AT Fr

Fowr

BNP )

VS

A E

i 4

R

) &R

(3)

(10)

(20)

(43)

(49)

(56)

(66)

(72)

(78)

(88)

(97)

A2 Rpu (106)

ik (112)

I



IR 1L 5 HL P AR AR A S T AR R Y i T
............................... WHER FAFme S EAAR
T 1L R 5t A P A i J ORI 5 X B 23
............................................... Amee WEw wER B
TR e s L IR i LS I L 2 MG 5 D0 1R 50 4 BT A 9
o LR S Bcmariretatt) HAEM FLE HEE K F O LERR
H GEO-DIOI #il | 14465 CTM-DI i | 1225 (LRt Lo
............................................................... MRipth Mt £ & HAREW

s el #

H AR H 7K FE R AR IR 5 LA
............................... . EHE &R
Wy — S EUR e B SR AT
............................................................... LEE FAR
B #MEK
BB T A4 348 5, S A A U ) 2 5 o ) S P 4T
............................................................................................... KA

EEM%
P BT I 2 e

ag FOH

At

EL R ¥ K

H
B

TR
T

# Ak
M ARHE

S A b

pUB =R S S
BT HREG ERE T E @ RMEE

............................................................... A TEAL
BT ArcGIS {7 5 TiTHbRE % S 2 H 5

¥ M

FRéL B

g
KT Nutch #8725 |51 W 45 5B 5 BoRER G E T
L=

. K 7 wk%

HERSS

T S PRRE I RERS TAER Rl & R & R sT— LA L R 4 14

BEE F Kk

By U R R R B R T A R R R
.............................................................. I %

FA®R MEAH
PUH®E

11

MER (122)
LianR (128)
FE5% (134)
w2 E (140)
k4% (149)

73

X 4% 4 (153)

E AL (160)
£#F (169)
® £ (177)
Lizk (183)
F x4k (189)
F x4k (193)

EARK (198)

(207)

(220)



AR
L% GNSS (GPS) S BIAHE 45 45 5 147

............................................................... HAEE LRk BEE K £ Eaik (227)
LU AR 48 52 O 0 9 e ol B A Y AR R B 4 A

............................................................... 0 2 K Fras EAEK HBRIE (235)
mME#i%
T 5 W T2 7K I 37 b 5 K 9028 4t

............................................... 2 % &R F ¥ JiE MMEE AKEH

FRE FRH K 9 FEE AL (249)
AR REE | ] 5 B A T 15 T 90 45 I F W 9
..................................................................... shifpde RARA K OR Rk uEA
JEiEME Fwmedm FRAEE ARFEW (259)

............................................................................... kO EwmRE Ok B W A (270)

11



CONTENTS

Monitoring and Prediction
Characteristics of the Q Value and Site Response Research in Shandong Area
...................................................................................... LI Bo, CUI Xin, ZHONG Pu-Yu (3)
The Future Seismic Risk Prediction on Liaodongwan-Jiashan Section of Tancheng-Lujiang Fault Belt
............................................... XU Hong-Tai, WANG Hua-Lin, WANG Dong-Lei,etal. (10)
Analysis of Active Characteristics of Earthquakes in Jiao-Liao Fault Block Upwarping Region
.................................................................................... WANG Qing-Min, SHEN De-Xiu (20)
Seismic Risk Analysis of Rushan Area Based on Numerical Fitting and Scenario Earthquake
......................................................................... WANG Jie-Min, SUO Rui, QU, Li,etal. (28)
Comparative Analysis of Data from Vertical Pendulum and Horizontal Pendulum Tiltmeter
............................................................. ZHAO Xiao-He, YUAN Bin, GONG Xu-Sheng (34)
Judgement and Recognition of Geophysical Events in Deformation Data Tracking Analysis
................................................ LI Dong-Liang, ZHANG Hui, ZHAI Zheng-Hong, et al.  (43)
Research on Interference Factors of Volume Strain at Malingshan Station
............................................................. GONG Xu-Sheng, ZHAO Xiao-He, L1 Qi,etal. (49)
Comparative Analysis of Data from Tiltmeter at Taian Station
...................................................... LI Hui-Ling, ZHANG Ming, MENG Jian-Guo, et al. (56)
The Relationship Between GPS Vertical Component and Three Meteorological Elements
and Ground Water Level at Liaocheng Station
.................................................................................................. LIN Mei, LU Zhong-Bin  (66)
Studies on Relationship Between Gas Chromatograph SP-3400 and GC-2400 at Liaocheng Station
................................................. FENG En-Guo, LIAN Kai-Xuan, CHEN Qi-Feng, et al. (72)
Research on Testing and Catibration Method of ATG-6118H Hydrogen Measuring Meter
..................................................... WEN Li-Yuan, CHEN Qi-Feng, FENG En-Guo et al. (78)
Analysis of Solidtidal Effect of Water Level and atmospheric Pressure in Lu-04 Well
................................................................ LIU Kai, ZAN Chang-Chun, Zhang Hui,etal. (88)
Coseismic Groundwater-Level and Temperature Changes Analysis From Well Lu-07
..................................................................... SU Shu-Juan, SUN Hao, ZOU Chun-Hong (97)
Analysis of Anomalous Annual Variation of Water Level in Lu-02 Well
................................................................... ZHANG Hui, DONG MIN, MIAO Jie,etal. (106)



Running and Maintenance Experiences for the Digital Geomagnetism Observation System of

FHD in Angiu Seismic Station

...................................................... CHI Guo-Min, ZHAO Yin-Gang, SUN Qi-Kai, et al.
Annual Variation Analysis of Earth Resistivity and Establishment of Calculation Model

at Malingshan Seismic Station

............................... trvrenreeneeereeneenes HU ZUn-Ying, YAN Wan-Xiao, DU De-Kai, et al.
Comparative Analysis of Observation Quality Before and After Modification of the

Earth Resistivity Meter at Malingshan Station

...................................................... YAN Wan-Xiao, HU Zun-Ying, CHI Guo-Min, et al.
Analysis of Interference in Shandong Geomagnetic Observation Produced by Ningdong

HVDC Transmission System

............................................................... LIN Xiu-Na, Jia Li-Guo, XING Wei-Weli, et al.
Comparative Analysis of Magnetic Fluxgate Theodolite GEO-DIO1 and CTM-DI

.............................................. XING Wei-Wei, CHEN Chuan-Hua, WANG Qiang, et al.

Scientific and Technological Innovation

Design and Application of Well Water Sampler in Seismological Observation Well
....................................................... CHEN Shu-Qi, WANG Xi-Bao, Liu Hai-gang, et al.
Research on Improvement of Gas-Sampling Device in Liaogu-1 Well
.................................................... FENG En-Guo, LI Yue-Qiang, LIAN Kai-Xuan, et al.
Application of Glass Fiber Reinforced Plastics in the Construction of Geomagnetic
Observation Room
............................................................ SONG Yin-Feng, LU Chun-Shuai, LU Cheng-Yi

Information Network

The Role of Mobile Smart Terminal in Emergency Command
.......................................................... YANG Yu-Yong, LIU Rui-Feng, Xu Xiu-Jie, et al.
Establishment and Perfection of Earthquake Information Platform in Weihai
............................................................... DU Gui-Lin, WANG Guo-Long, DONG Xiang
Creating Seismic Thematic Map of Qingdao Based on ArcGIS
.......................................................................................................... LI Wei, MA Jun-Fei
Network Design Based on Virtualization and SDN
............................................................. JIN Peng, SUN Qing-Wen, LI Yong-Hong, et al.
Advantage of Gpon Network in Seismic Data Transmission
................................................... FANG Xiao-Liang, WU Chen, SUN Ming-Xuan, et al.
Establishment of the Seismic Information Acquisition System Based on Nutch
.......................................................................... ZHANG Ming, LI Hong, CAI Yin, et al.

VI

(112)

(122)

(128)

(134)

(140)

(149)

(153)

(160)

(169)

(177)

(183)

(189)

(193)

(198)



Social Service

Research on Integrated Development in Mass Observation and Prevention
........................................................................ WANG Wei, FENG En-Guo, Li Bo, et al

. (207)

Popular Science Propaganda Techniques and New Ideas Concerning Earthquake Prevention

and Disaster Reduction at the Primary Level
........................................................... WANG Zheng, LU Wei-Tang, XIONG Wei, et al

Effectiveness Evaluation

Summary and Analysis of the Result of Shandong GNSS (GPS) Effectiveness Evaluation
.................................................... MENG Jian-Guo, MA Zhen-Bo, FENG Zhi-Jun, et al
Effectiveness of Shandong Seismic Observation Data Quality Evaluation System

...................................................................... LI Xiao-Han, LIU Min, LI Xu-Hong, et al.

Project Construction

Analysis of Construction of Leveling Across Faut Field at Taian Station
............................................................. WANG Qiang, MENG Jian-Guo, LI Feng, et al
Construction and Application of Fluxgate Magnetometer Array in Shandong

.................................................. HAN Hai-Hua, ZHAO Yin-Gang, ZHANG Gang, et al.

. (220)

. (227)

(235)

. (249)

(259)

Brief Introduction of The Results of Detection Project of Shandong Sesmic Background Fied

....................................................... ZHANG Qin, DONG Xiao-Na, ZHANG Ling, et al

. (270)

VI



o 0l ¥ g

Monitoring and Prediction






WM FAFR  Monitoring and Prediction +3-

7R X Q {E4FIE A2 37 3t M) B #F 33

F 4 E E LB
WHEEHER, LEFHE 250014

WE: XENQMENE N EFREXHAL, &MWL K 2008—2016 4F oy 3t & 1 F ¥
MEFEIRA, FIHAG FEA LAY QEHATIHERE, BHURMRERERR
OQEEHE f kR H: Q0N=392.1/"" ; F|H Moya 7 =it H ¥ 4 & 35 by 37 Hua 5L,
SHH, TCH. WED., CSH. ANQ % &3 — 8 F R I M T & M W4,

REBW: &REET; FHWE; FR

51 &

MR B ERR R T (Q H) RXT AR AR d R PR R R A — N RIEZ 8. 0
(Bt R AR HER T B E R BB R, TR R A A AR, AR
WARIERS, PP LS, BTSSR T Q AR . T AR BE A R R
5 O HEREM K, HitiEd RAHERRHIRA TR O (6, FTASE—2 T Ak N &
RORFIE, HERTHIA RS, TR IR M A B R AL R, RUR S EE BT
Z—. WK O M TR b8 ® R EFELR LI MEMN R HET, 2
B KA A IS SI EE TR,

2 D WA (O BT 5 2 b R 2 T 5 A o LA Y, ot R U ) R R S S B
WL G4 X R AT E BB LR IR P bR E RS . [N, MR AR AR EXS
THERREMTHAE T EENENL, R TREXOHEREHZ Y, AT
DAY P 0 8 5 P ARIE A, — ATk S A5 224, R FHuRE TRk UL, S U)H TE ey
FHERF R EEEE L, A RAZ & 2 RIRIKA SR ' 197 AR (Atkinson J7¥%)
AT R B R AL BT 5T

A3 LR R R 5 BT B e SR B /R BOE BERE, R Atkinson 48

EE® . F M (1983— ), 9, TRN, S PEHRE iR T4
HeWH: WREHERGRS (NHH%S: 16Y85) ¥,



4 FewEAMAFER 42016

ME A, ZHREBREREM T E " R T %O KA O B, FF 7 stEERl E A
Moya'" 42 tH i 7 B T I QUG RSA A R, X BET T AT, h S SRR AR
GORME L R X RS . M AR AN e B b e S 20y i B85 1 BLhk,

1 il

SCEEHEET Aki AL, I R C R RE RE BER, 3  NRRAESE S R
ORI ) 4 o i 5 B 7)o LM SH 4345 (1) BT -

AR, 1
A(f)=A(f) - G(R;) - S(f) - e 2w (1)

A, Ao(f) HE i MEAIEHEIRIG, R, AR, GR) NILAIZERMEL, S NH/
MEUHAHIE I, Of) R T, v AR,
Fa () PRABONEL, SR KR

lgd,(H)=1gd,(f) + 1gG(R;) - c(f) - R+1gS(f) (2)
Hor, dEE BRI o) SN FEEEE T o) BX R 3) s
lg(e)nf
0= " v
Atkinson % (1992) "™ $ BT S PR LK () (M IR . B e RE A Gl
R R 1 (BRI I ), FEESME R BUR L o(f) (4G E R OL T, X& &
TCSRHEAT JUAT Y BRI S AR IE s U HE R RE i RR U R AN [ & D s RS i R IR S
PRUEAGTH, T A 6 0 0 3 e 17 ) X6 S0 A 1% 4 3 15 30 00 7 AL R 1 o 5 12 s R 1Y
USRI B2 200 P9, B5, BN&GWmERIMAhm Yy % gL, EitAs
BN RIE G R RIS RIE, R o (H, AR —H RS 3 i 7 U 4R M ) S 22 I
N, I R IERE, TS F0% D AR R R R o), HEMIAS B D A R
HF 0.
& il Moya % (2000) {77 3%, T BB G U, & JE2EHE Brune(1970) ™' i
o REVRIEHCAL, LA G vl i 3 b X A () 1t 7 B R AR R Y, 2 Al Rk, i
DI RIS R, (A5 AS (7] M5 A5 3 1 [R]— A 6 il 7 e 2 i A o 22 /. AR 3RS
RIS SR, R TURT SO AR S 22 s 1 S B2 R IR 1 -5 7R T % Fe sl A
(G T Ra g s Bt 9B 7752 AL AN
B i DN HIARTESS ) A G U I 20 1 S I H R R EA T LT RS R AL IE
R,

f
oy ) 2 .

e R R SR RIS IR T Q, I MR £.), M A
S U R BIE GRS R, 1655 & R, S 1 YA /A G 055
RiH

(3)

O™ (H=0,(HRexp (



Y5 mfA4k  Monitoring and Prediction -5

;" (1)

G ="g7, 5)
2 . ‘
ﬁ¢,®Wmﬁ%ﬂﬁEE%%W%SMFI SRR Q £, AN B BB B
(AT T F AT +Hfidfo)

THRAESE kAR LSS 7 A Gl b S R R A5 2 p 37 e B2 i) P I (AR e 22, R
s EE R, ARGEIRNERESH, #5X6) MES/D.

std[G; (f)]
sum= o (6)

j k mean[G; (fy)]

2 BRTORHILHI

IWARHESM AN “+h" BA e MEs Ak, Z25CL 8T 17 MUFHRS
o (45 3 MBS G ), MTIIARAMRMELZ TILAREE, FAREA RS Z T, A
THREX M G RE A MM BE ST, IZR & Wi d SDH frolk b & 2%l iy, 1958, %, W
e, 3T 5 A 10 DA SRS BOE AR I T, X S SE SOR R EIUE M S FRAT
BREI 5 90% Y S PR RER AN (], GEH AR AR RN R B B ELIA UG, E AR R
7 _E LA ST SLRIA Moho TR ERYEC (24% Sn Ml Lg ), R E S 74 (Chael,
1987) ", FRASAR S AL 55 Fr) A L 4%

TR AR, o G I R T Y T IR 1), AR SRR LU AR A R 5 1 M RE T
AR ISR T T 2 RS, o R LU IR 2 Ry A e DB T R i i B A g
R B B, RUBGRE BN E A 2 580 S BUE M ITAG . A SCHT 58 BT R A A 22
5~250km, Rl 604 BRI K re N RIWTIT . SRR SR, AR SOR 182 B 1 ik
(AR R PR S B il A Al fR — 2L

6000 '
U
5000 :
4000 N
3000 £
2000
E
1000} ]
0 . L " " ‘
0 50 100 150 200 250 300

B AR



]

= &

o FEREAFER 42016

AR SCHERUT M 2008—2016 4% 2 g DA b 212 RHFESF, & 2 4 T W9 X IR & 0l Al
MR R ARYERI S, o 2~3 90173 1k, 3~4 232K, 4 %A LT W%, G HEIDREE
1 & s8R 2 /D RIETE S N PA L. B 3 45 TAIRBFR I & Wi A R i S 2 e i . f
A PAFE RS E 2 AR Wi 2 pa . AR S X, WK A, 4. §
PO b DX R AN & ol o A He e, HIFR R X Gl LR SRS L), WEEE L
TR M B T I ot 2 O R S A X MU= A 5 3l o 1 2R 225K

116

FWRCH @
.

L ]
Y 2000
\ A SRbARRTAR - 4 S 1600
| By P k) 1200

800

i ‘ﬁmt;ﬁw NS e ﬁgﬁa 5 400

! .}‘ 0

Ao j -400

o A" Ciw i

-1200

| -1600
" 14 ‘ ‘ -2000 |

K2 FRkRfHE. SuaaiE
114° 116° 118° 120° 122° E

B3 MRS A i



