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Fig. 1 Geographic location map of Jin 7-1 well of Taiyuan Seismic Station
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Preliminary Analysis of Water Temperature Dynamic Change of
Jin 7-1 Well in Taiyuan Earthquake Monitoring Center Station

ZHANG Liang-e''* , CHEN Chang-jun'? , GONG Jing-zhi''? , FAN Lei'’? , WEI Yue-chao'?, LV Yong-qing'"*

(1. Taiyuan Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Taiywvan, Shanxi 030025, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The rising trend of water temperature in well (Jin 7-1) of Taiyuan Seismic Station is synchronized with the water level and

changes in the same direction. When the water level rises, the inflow of high-temperature water in the aquifer increases, and the well

water temperature rises. The daily dynamic of well water temperature is related to the location of the temperature sensor. When the

sensors are in different depth sections, the daily performance of well water temperature shows certain differences, which is caused by

the combined influence of factors such as borehole hydrogeological conditions, temperature sensor placement depth and temperature

gradient,

Key words: well water temperature; daily variation; ambient noise
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Fig.1 Schematic diagram of experimental

connection mode of AlphaGUARD radon detector
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R % 1 WiE % 2 WIWME 2 3 WIE
(Bg/m®) (Bg/m®) (Bg/m®)
1 5750 6 109 6422
2 5651 5946 6 156
3 5665 6 160 6228
4 5790 5763 6197
5 5710 6 160 6 687
6 5634 6119 6 289
7 5700 5760 6 166
8 5650 6 557 6 503
9 5876 6211 6 758
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Fig. 1 Geological structure map of Chengdu Seismic Station and its station area
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Table 1 Calculation results of RMS value of ground noise of GL—CS120 and JCZ—1T in February 2021

SR B ] GL—CS120 Jl % #s e # RMS {8/ (E—008 m/s) JCZ—1T Wi & Hi 75 RMS ff/(E—008 m/s)
H T it UD EwW NS UD EwW NS
26TO01 10. 325 8.197 10. 820 9. 894 7.697 9.214
26To02 8. 654 7.762 9. 890 8. 348 7.149 9. 226
26T03 9. 305 7.850 11.077 9.023 7.600 10. 498
26T04 10.952 7.846 10. 107 10.170 7.489 10. 848
26TO05 6.948 8.563 12. 357 7.216 8. 336 12.152
27To01 11.153 7.065 7.825 11. 008 7.721 9. 659
27T02 11.129 7.378 9.226 10. 351 7.046 9.956
27TO03 10. 320 7.209 9.106 10. 521 6.861 9. 889
27T04 11.153 7.267 8.766 11. 217 6.929 8. 585
27TO05 6.030 6.838 8.168 6. 088 6.692 8. 454
28T01 9.628 6.604 8.635 9.079 6.303 8.327
28To02 11. 079 6. 848 8.303 11. 068 6. 565 8.075
28T03 10. 520 7.195 9.040 10. 775 6.811 9. 819
28T04 11. 349 7.019 9.269 11. 364 6. 646 9.098
28T05 12.321 7.450 9.496 12. 299 7.113 9.495

A3 16 B ¥4 10. 058 7. 406 9.472 9. 895 7.131 9,553

BAE¥ME 8.979 8. 860

F2 2021 £3 AFMEAMBEAMEES RMS &
Table 2 RMS value of ground noise at Chongzhou and Chengdu Seismic Stations in March 2021
ST B[] 224 & Hb R A RMS {8/ (E—008 m/s) FHR G H R RMS/(E—008 m/s)
H T Bt UD EwW NS UD EwW NS
09TO01 6.903 5.329 3.376 9.275 7.313 9.030
09T03 6.901 5.326 3.430 9.927 7.787 9.498
09TO05 7.568 7.303 3. 685 8.159 8. 787 9. 057
10To01 7.663 6.198 2.939 9. 370 7.547 9.635
10T03 9. 206 4.147 3.264 9.573 7.779 10.179
10T05 5. 489 5. 270 2.970 6.635 7.805 9. 358
11T01 7.105 10. 707 3. 359 9.330 8.108 10. 600
11T03 6.753 9.520 3.428 9.644 8.318 9.974
11T05 6.577 6. 250 2.969 7.399 8.332 9.115
12T01 10. 000 11.172 5.232 7.129 7.466 10. 488
12T03 10. 544 12. 344 5. 348 7.130 7.908 10. 314
12T05 7.594 10. 495 5.175 7.625 8.517 10.793
13To1 7.352 8.636 4.219 6.290 7.900 11.944
13T03 6. 685 13. 289 4. 604 9.731 8.534 11. 396
13T05 6.185 11. 897 4.084 7.540 9.003 11. 083
14TO01 7.238 8. 055 4.017 10. 995 9.238 10. 096
14T03 6.822 8. 460 3.910 9. 857 8.016 10. 812
14T05 8.537 10. 274 5.590 7.602 8.562 10. 316
15To1 7.537 7.812 4.298 8.926 6.590 9.744
15T03 7.617 7.634 4.095 8.583 6.527 9. 315
15T05 7.185 8.563 4.051 6. 426 7.090 10. 638
2316 S ¥4 7.498 8.509 4.002 8.436 7.958 10. 161
BOFRE 6.670 8. 851
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Fig.2 Base noise power spectral density map of Chongzhou and Chengdu Seismic Stations
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Application and Discussion of Deep Well Geo-electric Resistivity Observation
Technology——Taking Tianshui Geo-electric Station as an Example

YAO Sai-sai, ZHAO Jie, CHEN Xue-mei, AN Zhen-ning, ZHANG Xiao-yang

(China Earthquake Administration Lanzhou Institute of Seismology, Lanzhou, Gansu 730000, China)

Abstract: Taking the deep well geo-electric resistivity observation of Tianshui Geo-electric Station as an example, the daily mean val-
ue, root mean square error and annual precision data of deep well and surface observation data from 2011 to 2020 are compared and
analyzed from the difference of observation system, station site conditions and observation methods. The results show that the site
conditions, observation system and calibration of Tianshui Geo-electric Station meet the requirements of “Detailed Rules for the Op-
eration and Management of Earthquake Precursor Networks-Geoelectricity”. The accuracy of the deep well observation data is better
than that of the surface observation. During the observation period, before an earthquake occurs in the adjacent area, there are obvi-
ous short-term and imminent anomalies in the deep well geo-electric resistivity, which is of reference significance for monitoring
earthquakes in this area and adjacent areas.

Key words: Data analysis; Deep well geo-electric resistivity; Calibration; Summary of earthquake cases
(BEE% 8 TO

Comparative Observation Test of AlphaGUARD Radon Detector and
FD—125 Water Radon Detector in Xiaxian Seismic Station

YAO Lin-peng'** , FAN Chun-yan®* , XUE Liang'**, LI Min'*, LI Xiao-rui""*, LIU Guo-jun'*, MU Hui-min*"*

(1. Yuncheng Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Xiaxian, Shanxi 044400, China;
2. China Seismic Network Center, Beijing, 100045, China;3. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
4. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: Due to the inconvenience in the transportation of solid radon source and strict radioactive supervision requirements, the cal-
ibration of FD—125 radon detector in Xiaxian Seismic Station was affected. The AlphaGUARD radon detector was therefore intro-
duced for water radon observation experiment. Through the comparative analysis of the observation error results of AlphaGUARD
radon detector and FD— 125 water radon detector, the results show that the measurement value of AlphaGUARD radon detector is
relatively stable and close to that of FD—125 water radon detector in Xiaxian Seismic Station, which is feasible to replace FD—125
water radon detector and calibrate its K value.

Key words: AlphaGUARD radon detector; FD—125 water radon detector; Dissolved water radon; Instrument calibration
(B#% 17 T

Typical Interference Elimination Method of Xiaxian Geoelectric Field Observation System

LIU Guo-jun'*, LI Xiao-rui’**, LIU Yao-kun®**, CHANG Jiao'**, YAO Lin-peng'*

(1. Yuncheng Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Yuncheng, Shanxi 044400, China;
2. Shanxi Earthquake Agency, Taiynan, Shanxi 030021, China;
3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiywan, Shanxi 030025, China)

Abstract: By analyzing the observation data of the Xiaxian geoelectric field since its establishment in 2018, the typical observation
disturbances that have occurred are sorted out, the causes are analyzed, and the abnormal judgment standards and specific elimination
and processing methods are proposed. The research results can provide experience reference for the interference elimination and a-
nomaly identification of geoelectric field observation.

Key words: Geoelectric field; Interference preclusion; Observation instruments; Step change
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Design and Implementation of Earthquake Information Service System
Based on WeChat Platform

YAN Xiao-mei''? , ZHANG Zheng-xia''* , GU Li-gno'*, LUO Yong"?, WANG Ning'?, ZHANG Na'‘?

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

Abstract: Based on WeChat platform, this paper uses Java language and MySQL database technology to develop Shanxi earthquake
information service system. The platform can provide users with earthquake quick report, historical earthquake review, intensity
feedback and disaster reporting, and provide convenience for the public to obtain seismic regime and feedback condition of disaster,
so as to improve the information service level of the earthquake department.

Key words: Earthquake; Information service; WeChat platform
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Fig.7 Raspberry pi, relay and camera
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public static List<{CmsArticle>> getDapingl_picAn-
dVideoO{

List<CmsArticle>> list = null;

int size = 03

String barid="";

barid = "5,6";size=10;

// B 3 RN R B #4T R

list = WebArticleUtils _ Three. getArticleList2
(barid,1000);

/IR 3 RINAEHE/N T 10 5%, FERTAS FRE E] R
10 %0 ¥E

if(list==null || list. size()<C10) {

list = WebArticleUtils_ALL. getArticleL-

ist2(barid, size);

}

return list;
}
public static List<'CmsArticle™> getDapingl_news_
dzsb O {

List<CmsArticle™> list = null;

int size = 0;

String barid="";

barid = "2";size=11;

list = WebArticleUtils. getArticleList ( barid,
size) ;

return list; }

H W B R R ORI E 3 FR .

3 FEARBHEEAYNRE

Fig. 3 Daily mode renderings of the large screen in the east hall
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List<CmsArticle>> list = new ArrayList<Cm-
sArticle>Q);
String url = HOST+LIST URL ;
trustAlLHtt psCerti ficates() 3



202249 A HiAE LA REREINEFILBEFEERSRENRITSEHA <37 -
HttpsURLConnection, setDe fault Hostname- AT 4 5 38 60 g e AR =X DU TE U PR SRR . Hd, H
Veri fier(hv) ; W EREARE . SRBHNREAER 3 min FHH®RT R

Document doc = Jsoup. connect(url). get();
Elements divs = doc. select("div. tt > div. file
>ul >1h>a");
int i=0;
divs) {
String href = element. attr("href");

for (Element element .

String title = element. attr("title") ;
Element label = element. parent(). select("la-
bel™). first();
String pubdate = label. text();
pubdate = pubdate + " 00:00:00";
String id = getld(href);
String outurl = HOST+ LIST_URL —+ href. re-
placeFirst(localFlag,"");
ifChref. startsWith(localFlag2)){
outurl = HOST+LIST_URL + href;
}
if(1 (href. startsWith(localFlag) | | href. star-
tsWith(localFlag2))) {
outurl = href;
}
log(" %s\n\t%s", title, href);
CmsArticle detail = new CmsArticle();
detail. setld(id) ;
detail. setTitle(title) ;
detail. setBarid(BARID) ;
detail. setOuturl(outurl) ;
detail. setPubdate(pubdate) ;
detail. setInfo_from(INFO_FROM) ;
list. add(detail) ;
it+;
if(i==LIST_SIZE){
break;
}
}
2.4 3P ELRBA
REXFFZ AP BRBAE A HEHR F ¥
LWEEAP. TRAFPBREREHERS, LIEE
BB ST FE R EZ, F Rl )5, Ba3 K
b, HRRASEHERTEE FEIFEAHFELR.
5 3#X Azt
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B 90

!
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BpwT, EH G WRIEAFIF O, )5 & 1% 8 5035 ik
—MEXWANE, BT #HTARENNAGRE. A
BN, AR B . 2RE 2500, 258
M EOAEXEEHG R RN, FRRIIHRAN W
%38 T 4 fin. BB SREWT .
if (StringUtils. isNotBlank(site_dp_zdy_style) ) {

String[ ] zdys = site_dp_zdy_style. split
")

boolean isHasThisPage = false;

boolean isHasNextPage = false;

nn

String firstPagelndex = "";
String firstPage = "";
if(zdys! =null & & zdys. length™0) {
firstPagelndex = zdys[0];
if(firstPagelndex. equals("1")){
firstPage = "dapingl. jsp";
telse if (firstPagelndex. equals("2")) {
firstPage = "daping2. jsp";
telse if(firstPagelndex. equals("3")){
firstPage = "daping3. jsp";
telse if (firstPagelndex. equals("4")){
firstPage = "daping4. jsp";
}
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B A AL AR S R 2012,22(10) :246-249, fETA,2021(9) 43-44,

Design and Implementation of Stand-alone With
Multi-screens Seismic Information Display System of Hebei Earthquake Agency

WEI Yan-xu, LI Zhen-bo, LI Hong-mei, CUI Lei

(Hebei Earthquake Agency, Shijiazhuang, Hebei 050021, China)

Abstract: In view of the problem that the traditional seismic information display mode is single and the update mode is inefficient,
Hebei Earthquake Agency, based on the stand-alone with multi-screens technology, uses SpringMVC—+ MyBatis+ Jsp language to
develop software, and designs a perfect seismic information display system solution. Manage and release text, pictures, videos and
other information to the large screen for synchronous display, and realize information release in multiple media formats. Since the ap-
plication of the system in Hebei Seismological Bureau, it has achieved rapid release, accurate management and efficient display of
seismic industry information, and played a good publicity effect.

Key words: Large screen; Multimedia; Stand-alone with multi-screens; Seismic information
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Fig. 1 Distribution map of mountain cave survey points of Daixian Seismic Station
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Fig.2 Structure diagram of VP vertical pendulum tiltmeter
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Fig.3 Working principle diagram of
VP vertical pendulum tiltmeter
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Fig.4 Schematic diagram of swing system signal lead wire
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Typical Faults and Maintenance Methods of VP Vertical Pendulum Tiltmeter in
Xinzhou Earthquake Monitoring Center Station

SHEN Wei-qian"* , LI Hui-ling"*, GAO Long-fei’* , LI Chen'*, QIN Xue-li"**

(1. Xinzhou Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Daixian, Shanxi 034200, China;
2. Shanxi Earthquake Agency, Taiynan, Shanxi 030021, China;
3. Datong Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Datong, Shanxi 037008, China;
4. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyvan, Shanxi 030025, China)

Abstract: By combing and analyzing the typical faults of VP vertical pendulum tiltmeter in Xinzhou Earthquake Monitoring Center
Station, the corresponding solutions are put forward. The maintenance method can improve the continuity, integrity and internal
quality of observation data, and provide reference for station maintenance personnel to solve similar fault problems.

Key words: VP vertical pendulum tiltmeter; Typical fault; Maintenance technology

(EEF 137

Comparative Analysis of Technical Conditions of
Seismological Observation at Chongzhou and Chengdu Seismic Stations

HE Si-yuan, LI Xue-hao, LIU Hua-jiao, GONG Kang

(Chengdu Seismic Station, Sichuan Earthquake Administration, Chengdu, Sichuan 611730, China)

Abstract: The GL-CS120 very wide band seismometer with EDAS-24GN data acquisition frame is installed at Chongzhou Seismic Sta-
tion. The observation data is recorded for a week from March 9 to 15, 2021, and the ambient noise is analyzed. At the same time,
the ambient noise of the corresponding time period of Chengdu Seismic Station is calculated. The calculation results are compared
with the seismic waveform quality recorded at the same time period of the two stations. The results show that the comprehensive am-
bient noise level of Chongzhou Seismic Station is better, and the vertical direction is better than that of Chengdu Seismic Station. The
waveform quality, signal-to-noise ratio and small magnitude earthquake recording ability of Chongzhou Seismic Station are better than
those of Chengdu Seismic station,

Key words: Chongzhou Seismic Station; Chengdu Seismic Station; Seismological observation; Ambient noise
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Table 1 Statistics of operation rate, continuity rate and effective rate before and after power supply

transformation of observation instruments
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Table 2 Influence statistics of AC power supply before and after power supply transformation
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Table 3 Tide factor and root mean square error of each component of deformation instrument
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Application of Microtremor Survey in Coal Mine Fault Exploration

ZHENG Ya-di'®, YIN Wei-wei'?, LI Feng’, DING Xue-wen'®, ZHAO Xiang-jia"* , HUO Kui'*, REN Li-wei'"

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China; 2. Jizhong Energy Handan MIG, Handan, Hebei 056082, China;
3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The safety production of coal mine is affected by the fault structure in the mining area. The microtremor survey technology
is applied to the interference environment caused by mining and transportation and the complex site conditions in the mining area. In
this paper, the microtremor survey method based on spatial autocorrelation method is applied. Taking Xinyugou coal mine in Jiexiu,
Shanxi Province as an example, the apparent S-wave velocity structure of the observation point is inversed, the distribution informa-
tion of the underground medium is inferred, and the detection effect on the coal mine fault is studied. The results show that the mi-
crotremor survey work has a high resolution for fault exploration in the mining area, and has a good response to the spatial position,
fault distance and significant stratigraphic interface of the fault. The study can provide reference for the subsequent mining in this area.

Key words: Microtremor survey; Apparent S-wave velocity structure; Fault exploration
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Study on Application of Intelligent Power Supply Management System of
Stations Based on Internet of Things in Beiwudang Seismic Observation Station

AN Kai-jie'? , CHENG Dong-yan®* , LI Hui-ling* , MU Hui-min**

(1. Taiywan Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Taiywan, Shanxi 030025, China;
2. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: By analyzing the observation data before and after the transformation of the power supply system of Lishi Beiwudang Seis-
mic Observation Station, and comparing the differences of each set of deformation instruments in operation stability, data continuity
rate, data efficiency and observation data quality, it can be concluded that the transformed instrument system is better than that be-
fore the transformation, can significantly improve the operation continuity rate and data stability of the instrument, and has the func-
tions of remote control. The experience of power supply system transformation can provide reference for the improvement of power
supply scheme of unattended stations.

Key words: Seismic stations; Power supply system; Solar energy; Intelligent power supply
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&0

FEET AR KB, HT Oracle HIEEKTHTE
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2.1.1 YR Rh
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(1) P root B3FR G, FABHEASL H %, AT
KA EHRGE ML,

cd /install

. /stoprun. sh

(2) RPIBHEE A7 IR,

shutdown immediate

Isnrctl stop

(3) PATEHE R 45 fir & » B BUAK) T 48 SCAF orabak.

tar. gz /£ F/opt/backup H#F .

tar cvizpP /opt/backup/orabak. tar. gz /opt/ora-
cle/oradata

(4) E4a5e v @ ftp #8 0y SCHF T #080 H A
B i, SUE A e S R R A .

scp orabak. tar. gz root@10. 13. x. x: /opt/oracle

(5) Ja shE s T A S8 .

Isnrctl start

startup

6) BHEHRS.

cd /install

. /run. sh
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v v
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+ 3
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Fig.1 Flow chart of cold backup and recovery
of Oracle database of geophysical network
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run {
allocate channel dl type disk;
backup incremental level=0 database format */
opt/backup/RMAN/db_%d_%s_%p_%t"
tag = "WHOLE_INCO';
sql “alter system archive log current;
backup archivelog all format ‘/opt/backup/
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}
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shutdown abort;

startup nomount;

restore controlfile from autobackup;
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y
2.2 ZHEN
2.2.1 ET Exp/Imp REIEITH

PLSQL Developer # % F Oracle Exp/Imp )%
WEBAERIFEEA R RET B, TARED
B PR E B S IR e W] B 8 SR 1 B 2 $ 8
N3 Oracle $# FE ARG RO PR KV . 16 & b s g
JE TG & B, W] 4 Fl PLSQL Developer T2 #) Ora-
cle Exp/Tmp #4784 L%, 18 b X 80 0 1 S 308
JE O e R N BE IR B B 0 B
2020 &£ 1 A, W4t A K EH L3 Oracle £04E &

ARG, BT Aol s T 8 &, AR 2 R
BHE L AR, B3 TEANRERE RS, &R S
Ko AR EBHE , KR O 2 BRI TR 8L
WITBWARWE 2 i,

IMPRA iy
=14
2 EF Exp/Imp BT IEBRER

Fig.2 Data migration flow chart
based on Exp/ Imp
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Research on Oracle Database Migration Method and
Its Application in Hebei Geophysical Network

WANG Jia-min'* , MA Guang-qing''? , ZHAO Peng''?, LI Yong-qing'*

(1. Hebei Earthquake Agency, Shijiazhuang, Hebei 225000, China;
2. Hebei Hongshan National Observatory on Thick Sediments and Seismic Hazards, Xingtai, Hebei 055350, China)

Abstract: The safe and stable operation of geophysical Oracle database is the basis for seismic data analysis and research. System fail-
ure of the server will affect data collection and processing. There is no standby database at the station node, and data loss is easily
caused by failure. Data migration is the process of database backup and recovery. The database backup of geophysical nodes based on
Oracle mainly includes cold backup, online hot backup and logical backup. Combined with the daily work of geophysical network,
this paper introduces several examples of data migration in different ways. The results show that the effective combination of logical
backup and physical backup can improve the stability of Oracle database in geophysical network.

Key words: Data migration; Oracle database; Cold backup; Exp/Imp; Data pump
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Design and Implementation of Extremely Low Frequency ADU-07e
Host Remote Video Monitoring System

WANG Xiang-liang, DING Cheng

(Chengde Earthquake Monitoring Center Station, Hebei Earthquake Agency, Chengde, Hebei 067000, China)

Abstract: Using the simulated Http request, AForge. Net library, Socket communication, Motion and other technologies, and C#
and python language are used to develop and complete the remote video monitoring software and hardware system of the extremely
low frequency ADU-07e host, which is divided into two parts: server and client. The server side is composed of hardware (raspberry
pi, relay module and camera module) and software (Motion, tcp server python program). It is deployed in the extremely low fre-
quency host room of electromagnetic observation station of Fengning Seismic Station to respond to the remote control request of the sta-
tion client and provide the video image information of the extremely low frequency host to the station client. The client is the extremely low
frequency video monitoring software deployed on the working computer of the station, which mainly includes three functional modules, name-
ly, the abnormal alarm module of the host state display, the host video information display module and the remote power on / off control
module of the extremely low frequency host. The completion of the system can improve the continuity and observation quality of seismic ob-
servation data, save the operation and maintenance cost of the station, and improve the work efficiency.

Key words: Raspberry pi; Video monitoring; Relay
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