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Table 1 Basic situation of selected stations in this study
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Fig. 1 The M; 7.1 earthquake off the east
coast of New Zealand
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Table 2 Earthquake catalogs selected in this study
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1 |2008-04-12T08.30:12| —55.6 | 158.4 7.1 |85~117] 15
2 |2008-09-29T23,19.35| —29.7 |—177.8| 7.2 |81~120) &
3 |2009-08-04T01:59:55( 29.0 |[—112.9| 7.3 [B4~118| §
1 [2008-09-30TC1.48.11| —14.8 | —171.6| 8.1 [78~116]| 16
5 |2010-04-05T06:40.43( 32.1 |—115.3| 7.5 [80~114| 10
6 [2010-09-04T00,35.42 —44,1 | 173, 0 7.1 |&5~120] 10
7 |2010-10-22T01,53:12( 24.5 |—109.8| 7.1 [89~123| &
& [2011-07-07T03.03:20| —29,2 |—176.1| 7.6 |82~121| 30
9 [2011-10-22T01,57.17| —28.8 |—176.2| 7.6 |82~121| 40
10 |2014-04-18T22.27:26| 17.6 |—100.8| 7.6 [100~133 30
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Fig.2 Distribution of stations and epicenter

of earthquake cases
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Fig. 4 The epicentral distance span (95°~120%} of the
Kmadek Islands earthquake with M 7. 2 on September 29, 2008
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Fig.5 The epicentral distance span of the Ms 7. 6 earthquake
off the coast of Guerrero, Mexico on April 18, 2014 (91°~125°)
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Fig. 7 The epicentral distance span (82°~120°)
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A Brief Analysis on the Change of Arrival Time Characteristics of
Seismic Phase in the Second Shadow Area

CHEN Kai-nan' .LIU Li-shen' , WANG Li-bing' ,ZHAO Zhi-yuan' ,SONG Zhao' ,LUQ Na',JIA Hua?

(1. Hongshan Seismological Station. Hebei Seismological Bureau, Xingtai, Hebei 054000, China;
2. Hebei Seismological Burean Handan Center Station, Handan, Hebei 056002, China)

Abstract; Based on the wavelorm data recorded by the very wide and ultra-wide band seismometers ol national seismological stations.
the seismic wavelorms with the epicenter distance between 105° and 128° (the second shadow area) were simulated, and the changes
of the recorded characteristics of each scismic phasc were analyzed when the scismic wave propagates from the mantle to the interface
between the core and mantle, The results show that when the epicentral distance increases to about 105°, the seismic waves enter the
complex low-velocity layer called the core mantle transition zone, and the energy attenuation of seismic waves is accelerated. The
seismic phase ol P wave and Pdif wave will not show obvious boundary. and the seismic phase ol § wave will not appear cliff-like dis-
appearing, but will also appcar with the increasc of cpicentre distance, This also indirectly confirms the uncvenness of this low-specd
laycr.

Key words: Seismic phase characteristics; Second shadow area; Core mantle transition zone
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Study on Precise Location of Earthquakes in Coastal Areas of Southeast China

WANG Peng'?, SUN Dong-jun" * , WANG Cheng-rui'-?, FENG Ce! ?, PAN Guo-yong''?

(1. Shanghai Earthquake Agency, Shanghai 200062, China;
2. Shanghai Sheshan Geophysics National Field Observation and Research Station, Shanghai 200062, China)

Abstract: Based on the body wave travel time data of 9826 seismic events recorded by 229 stations ol China seismic network [rom
2008 10 2017, the seismic location in the coastal areas of Southeast China is inversed hy using seismic double dilference location merh-
od. The results show that tectonic activity in the southeast coastal area has a controlling effcet on scismic activity. At the edge of the
block with strong activity. the seismic activity is concentrated in a strip linear distribution. and the dominant direction is consistent
with the direction of the tectonic belt; within the bleck with weak acrivity, the seismic distribution is discrete or sparse, and there is
no zonal distribution. There are two places with linear distribution ol earthquakes in the north of Namao Island. Guangdong Prov-
ince, The length is about 200 km and 40 km respectively, and the strike is 70 ° north by East, The location of the fault is consistent
with the position of the fault inferred by predecessors according to the gravity data. Since there is no known fault structure corre-
sponding to it. it may be an undiscovered hidden fault, At the intersection of Bashi fault and Binhai Fault in the southern sea area of
Nanao Island, a large number of earthquakes gather along the [ault, The prolile shows that the Binhai Fault tends to the southeast
and has a large dip angle. The scismic depth of Xinfengjiang reservoir is within 12 km, which is shallower than that of tectonic carth-
quake,

Key words: Double difference location; Coast of southeast China; Nanzo Island fault
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0~27 6,07 3. 50
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41~50 8,08 4. 87
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(1. Shanxi Earthquake Agency, Taiyuan. Shanxi 030021, China;
2. Taiyuan national field scientific observation and research station of continental rift dynamics, Taiyvan, Shanxi 030025,China’

Abstract: Through comprehensive means such as geological survey, joint borehole investigation, actual measurement ol lault outcrop
profile and optically stimulated luminescence ((OSL) age test, the exact location, fault distribution characteristics and activity of the
Jiaocheng scction of Kouquan fault arc studied in detail. The results show that the fault is composcd of two parallel faults in this sec-
tion, with a distance of 30m, The fault distance of the mountain side is 1, 4m, and the fault distance of the basin side is 1, 9m, The
two laults break to the surface. which belongs to Holocene active fault. is caused by stick slip in the same pericd. The average sedi-
mentary rate of late Pleistocene (20, 3— 27, 8ka) formation is about 0. 17mm/a. There is no obvious geomorphic steep ridge along the
fault, and the bedrock mountain body is croded back 400 —800 m, The accurate location. distribution characteristies and activity de-
termination ol the faults obtained by the study are of great reference significance to the formation history ol the Kouquan [ault, [or-
mation and evolution ol the basin and the engineering planning along the line and disaster assessment.

Key words: Kouquan fault; Fault distribution characteristics; Fault activity; Mountain retreat
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Precise Seismic Location of the Northwest Margin of Ordos Block Based
on Double Difference Location Method

GUO Wei'?, LIU Tian-tian' , FAN Ling-ling’ . LI Gui-ming’

{1, Wujiahe Seismic Station, Seismological Bureau of Inner Mongolia Autonomons Region, Bayannaoer, Inner Mongolia 015331, China;
2. Tostitute of earthquake prediction, Seismological Burean of China, Beijing 100036, Ching)

Abstract; In view of the complexity of seismic activity in the northwest margin of (Jrdos block and the deviation of current network
positioning mecthod, the double difference location method is used to relocate the seismic cvents occurred in the northwest margin of
Ordos block [rom 2009 to 2019, The study shows that the distribution of earthquakes is more concentrated alter double dillerence lo-
cation. The earthquakes in the western margin ol (Ordos block are distributed along the Yinchuan Jilantai [ault depression belt, and
the earthquakes in the northern margin are distributed along the Hetao fault depression belt. The accuracy of seismic location is sig-
nificantly improved, which is closcly related to the complex geological structure background and dynamic process around the block.
The location results lay a [oundation for [urther study ol seismicity in this area.

Key words: Double difference location method; Ordos block; Yinchuan Jilantai fault depression belt; Hetao fault depression belt
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Research on the Application of Wavelet Analysis Method in Precursor
Data Processing at Hailaer Seismic Station

QU Hao-xin. WANG Yi, DU Wei-peng

(Hailar seismic station, Seismological Bureav of Inner Mongolia Avtonomous Region, Hailar, Inner Mongolia, 021000,China)

Abstract: According to the characteristics that different frequency components can be decomposed by wavelet transform, db4 wavelet
hasis [unction with scale of 1-8 order is selectred to analyze the precursor data ol Hailaer seismic station, The results show that the
application of wavclet transform method can casily identify and climinate many factors that affect the accuracy of the cxtensomeceter
obscrvation data at Hailacr scismic station. such as air pressurce and site cnvironment interfercnce. The disturbance of air pressure
and site environment is significant in ds-ds part of wavelet detail decomposition. Wavelet transform has a good effect on the identifica-
tion, extraction and removal ol coseismic elfect. The remote earthquake is remarkable in the d;-d; part ol wavelet detail decomposi-
tion, and the near earthquake is obvious in the d;-d; and ds-ds parts of wavelet detail decomposition. The blasting signal is clearly
visible in the d;-dy part of wavclet decomposition, and the width and amplitude of the anomaly change little. Therefore, the applica-
tion of wavelet decomposition method can effectively identify the interference source that can not be judged.

Key words: Precursor anomaly; Wavelet transform; Wavelet analysis
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o M2 i o M2 i
2015-01 0. 000 69 2016-09 0.000 78
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2015-03 0.000 58 2016-11 0. 000 72
2015-04 0. 000 63 2016-12 0, 000 52
2015-05 000078 2017-01 0. 000 52
2015-06 0. 000 50 2017-02 0,000 486
2015-07 0,000 43 2017-03 0. 000 55
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Working State Detection and Fault Analysis of Seismometer
in Shanxi Seismic Network

LIU Lin-fei*"* , GONG Zhuo-hong''? , LIANG Xiang-jun'?, YIN Wei-wei'?, GAO Yun-feng'**

(1. Shanxi Earthquake Agency. Taiyuan,Shanxi 030021 .China;
2. National Continental Rift Yalley Dynamics Observatory of Taiynan,Shanxi, Taiyuan 030025, China)

Abstract; Taking thc scismometers used in some stations of Shanxi scismic nctwork as the research object. the pulsc calibration
waveform data for a period of time are selected for calculation. and the characteristics of the working period and damping variation of
the seismometers and the fault causes are analyzed. Combined with the practical work experience ol operation and maintenance ol
seismic network, this paper puts [orward the idea and method ol detecting the working state of seismometer, and proves that the
working statc of scismometer can be reflected to a certain extent by regularly detecting the change of period and damping of scismom-
eter,

Key words: Seismometer; Detection; Calibration; Period; Damping
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Calculation and Analysis of Quasi Real Time Background Noise
of Shanxi Seismic Network Based on CWQL

GAQ Wei-liang'? , YIN Wei-wei'? , WANG Zhuo-jun'?

. ZHANG Na'?, LIANG Yong-ye"'*, LV Rui'*

(1. Shanxi Earthquake Agency. Taiyuan,Shanxi 030021 .China;
2. National Continental Rift Valley Dynamics Observatory of Taiyvan, Taiyvan,Shanxi 030025, China)

Abstract; Taking the Shanxi seismic network as an example, the real-time waveform data and corresponding station parameters of

Jopens 3. 2 system station are obtained hy using CWQL software to calculate the environmental noise level of the station. The analy-

sis shows that CWQL softwarc can be used to detect the data quality of daily scismic observation system, and obtain PSD power den-

sity function distribution and RMS valuc in cach direction of cach scismic station. The quasi rcal-time monitoring of the continuous

waveform data quality of Shanxi digital seismic network, the station configuration parameters of Jopens system and the comparative

analysis of the background noise power spectral density ol the observation environment are realized.

Key words: Seismic network; Jopens 5. 2 system; background noise; CWQL soltware;
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3 eEE AR foreach( § all_users as $key==> $ rs){

3.1 Az

S A HEE R ERAM AR LNE ., EHBEL
TEEHEA RN F R E AR R EMNER
EBEA GG CHFEE , S B — 4 3 S HFBE, AR RUE BT
F.EBEXRPRANE RS MEIANIEIEARFE,
EARTIRE AT i A AR EL.

F—EIERAEDR B B HEF A

$ uarrinfo = % this-=> db-=> getall { " select id,
name,sortl from xinhu_admin where depltid="3" and id
="8 dutyid™);

if(! empty( $ uarrinfo) }{

unset( § sortarray) ;

$ sortarray= $ uarrinfo[ 0]['sort];

$ zhibaninfol $i]= % daysinfa. ,". $ varrinfo[ 0]
['name’];
3.2 AfnpEgt

R T SEHEPEE B AR & AR e A R T
BAARAFEEREMEES TEHB . IETEH G
OB S T R PR R

if( $ sign==0){

/R EIEE AN T —1TH

return $fm_next_month=date{("Ym", $ tmp_
nextmonth);
telse{

J/REIEE A E—1H

$ date= $ fm_forward_month=date("Y —m—
d", $ tmp_forwardmonth};

$ firstday=date(Y-m-01, strtotime( $ date));

$ datatimess = date (' Y-m-d’, strtotime (" § first-
day—+1 month-1 day")):// E—TA&E—XAYHH

$ datatime=striotime (date (' Y-m-d’, striotime{"
% firstday +1 month-1 day"))):// F—" B & E—
KA A

$ firstday=strtotime( $ firstday);

$ arr[’checkmonth’] = date C Y-m-01", strtotime
{$ dated).’ZF". $ datatimess;

$ where="and UNIX_TIMESTAMP (dt) = ="
$ firstday and UNIX_TIMESTAMP(dt)<="% data-
time™ ;

/7 A WA

% premonth=dateY-m', striotime{ $ date});

$ wherel ="and month="% premonth™;

$ whereZ="and dutymonth="% premonth”;

}

$ arr[‘deptname |= $ rs['deptname |;
$ arr['username'] =% rsl:'name'] H
$ deptid= $ rs[deptid];

$ ztname= $ rs[‘name’];
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Design and Implementation of Administrative Duty Management
System of Hebei Earthquake Agency

MAO Yuan-zhe. MA Xu-dong, LI Zhen-bo

{ Hebei Earthquake Agency, Shijiazhvnang, Hebei 050000, China)

Abstract; In recent years, party committees and governments at all levels have comprehensively promoted the institutionalization.
standardization and standardization of on-duty work in institutions and institutions and. and the number. frequency and requirements
ol the administrative duty personnel ol the seismic system have become higher and higher. and their responsibilities have become
more and more important, In view of the current manual management of the administrative duty work of the Hebei Earthquake Agen-
cy. scientific researchers combined the current duty rules and work requirements to design and develop a set of administrative duty
management system of the Hebei Earthquake Agency. which realizes online automatic scheduling shift and real-time update of the
schedule and the number of duty statistics and other functions, Moreover, the management system uses network services to promote
the digital management of on duty work and the integration ol on duty inlormarion resources, gives full play ro the coordination and
supervision role of the duty room in the regular duty and earthquake emergency response process, and promotes the scientific, con-
venient and efficient duty work of the agency to provide employees with better service,

Key words: Farthquake; Administrative duty; Management system; Automatic scheduling

(L #2526 T
Analysis of Continuous Gravity Anomaly at Zhangjiakou Seismic Station

QU Man' . HOU Xiao-zhen' . CHEN Jian-guo' , WANG Yue-feng’ , ZHU Zhen-xing®, ZHOU Ya*. LIU Zhong-tao®

(1. Hebei Earthquake Agency, Shijiazhuang, Hebei 050021, China;
2. Zbhangjiakou Center Seismological Station. Hebei Earthquake Agency, Zhangjiakou. Hebei 075000, China)

Abstract: Tidal factor of gPhone continuous gravity obscrvatory at Zhangjiakou Seismic Station has been declining continuously since
June 2016, with a cumulative decrease of 7 X 107*, Analyzing the gravity residuals curve, the residuals data do not change synchro-
nously when the anomaly occurs, Comparing and analyzing the change ol the ridal [actor before and alter de-zero drilt, it is [ound
that the trend of the change of the tidal factor is the same, excluding the influcnce of zero adjustment of the instrument. A gravity
[orward model is established [or the gravity variation that may be caused by a new building. The calculation results show that the
load variation of the new building can only causc 0, 31 pGal gravity variation. The influcnce of the new building on gravity obscrva-
tion is relatively weak. Comprehensive analysis shows that the trend anomaly of decline of gravity tidal factor may be a precursor a-
nomaly, 50 it is nceessary to strengthen tracking and analysis.

Key words; Continuous gravity; Tidal factor; Disturbing factors; Trend anomaly
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Design and Implementation of Performance Management System
of Shanxi Earthquake Agency

WEI Yue-chao'* . MU Hui-min*” , FAN Lei'* . CHEN Chang-jun'*, YANG Shi-ying'** , ZHANG Liang-¢'**

(1, Taiyoan standard seismic station, Shanxi Earthquake Agency, Taiywan ,Shanxi 030025, China;
2, Shanxi Earthquake Agency, Taiywan.Shanxi 030021, China;
3. National Continental Rift Yalley Dynamics Observatory of Taiyuan, Taiyuan,Shanxi 030025, China)

Abstract; The performance management system of Shanxi Earthquake Agency was developed aiming at the current deficiencies and
actual nceds in performance appraisal statistics and by using PHI? as the development language and MySQL as the back-end database.
It is a software that uses the browser to perform online performance reporting and approval. The software mainly adopts the B/S ar-
chitecture and uses HTML technology to compile web pages. each browser such as IE. 360 security browser. Mozilla Firefox, etc.
can access the system. The organic combination of PHP components and WEB technology makes the software more scalable. Since
the application of the softwarc in the Shanxi Earthquake Agency. it has achicved the purposc of reducing human crror and being con-
venient and efficient,

Key words: Performance management; PHP; MySQL; Application program
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Investigation and Analysis of Turning Anomalies in Fixed-point Deformation
at Huailai Seismic Station

WANG Yue-feng' . ZHANG Xiuv-ping' . ZHANG Shan-shan' . QU Man’ . SONG Xiac-yu' . CHI Hai-jiang’ , ZHI Nan’. ZHOU Ya'

(1, Zhangjiakou central seismic station, Hebei Earthquake Agency, Zhangjiakou, Hebei 075000, China:
2. Prediction research center, Hebei Earthquake Agency. Shijiazhvang, Hebei 050021, China;
3. Huoailai Seismic Station, Hebei Earthguake Agency, Huoailai, Hebei 075400, China)

Abstract; On March 12, 2020, the extensometer, the water tube meter. the vertical pendulum and the horizontal pendulum at Hua-
ilai Seismic Station in Hebei Province simultaneously appeared a rapid turning. breaking the annual variation. In view ol these anom-
alics, ficld investigation and anomaly verification werce carricd out from the aspects of obscrvation and power supply system, chamber
environment, meteorological factors. ete. Through investigation of observation environment, it was found that 2 rows of old bunga-
lows located about 80 meters west ol observation cave on the 10th day were demolished due to demolition. The theoretical values ol
deformation caused by house demolition were calculated with the point load model. It was [ound that the theoretical values ol strain
and inclination disturbed by load were in agreement with the abnormal amplitude recorded by the instrument, Thercfore, this de-
formation anomaly is a non-scismic precursor anomaly and is rclated to the load changes caused by house demolition,

Key words: Fixed-point deformation measurement; Abnormal amplitude; Breaking annual variation; Load model
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Current Situation and Improvement Countermeasure of Popular Science Propaganda
for Earthquake Prevention and Disaster Reduction in Taiyuan

WEI Lu-yuan

( Taiyuan Earthquake Prevention and IMsaster Reduoction Center, Taiyuan, Shanxi 030082, China)

Abstract: Based on the science popularization for earthquake prevention and disaster reduction carried out by Taiyuan Earthquake
Prevention and Disaster Reduction Center. this paper analyzed the current situation and existing problems of popular science propa-
ganda for carthquake prevention and disaster reduction in Taiyuan. and put forward some improvements such as adapting to the nceds
of carthquake prevention and disaster reduction in new cra. It is to cxert the advantages of new media publicity and innovate scientific
and technological achievements to promote the public's awareness of earthquake prevention and mitigation and ability to respond to
disasters through popular science propaganda.

Key words: Popular science propaganda for earthquake prevention and disaster reduction; Current situation; Improvement counter-

mecasurc

(B 37 T

[12] &&F.FRAK.NEM. FAREEEERAKS A 65 B E A K% (R ) . 20095 1-136,
2L AFEE )], AR, 1997,17(4) ; 389-3586, [14] whfL3 M BE.BIEE. 5. KXERHKENE T
[13] @& si e ST AR EarSEEHFFEID]. (1], B Hh RE AR S5 3 57 . 2016,37(5) : 84-38.

Dynamic Analysis of Water Temperature in Ji 16 Well of Hebei Province

ZHANG Ming-zhe, WANG Jing. LUO Na. LING Yan, ZHANG Peng-jie
(Hongshan seismic station of Hebei Earthquake Agency. Xingtai, Hebei 054000, China)

Abstract: The analysis of the dynamic characteristics. co-seismic effect and interference factors of water temperature in Hebei
province Ji 16 wells from 2018 to 2018 shows that the overall water temperature is trending downwards. the dynamic laws of year,
menth and day are clear. and the response to interference [actors such as man-made inter(erence and natural environment is sensitive.
The solid tide cffect of water temperature in the well is obvious. which changes inversely with the water level and lags behind the
water level for 1~~2h., The water temperature has coseismic response to the far-field strong earthquake. earthquakes with M= 7 can
be recorded all over the world. and the response characteristics are gradually restored to normal after oscillation,

Key words: Water temperature dynamic; Water temperature solid tide; Hebei Jil6



