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Table 1 Anomalies of geoelectrical resistivity in the bordering region of Shanxi, Hebei and Inner Mongolia
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Study on the Variation of Geoelectrical Resistivity and
Seismic Precursor Characteristics in the
Bordering Region of Shanxi, Hebei and Inner Mongolia

NING Ya-ling'’? , LV Hai-jie’ , WANG Peng-wei'"*

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China;
3. Zheng zhou Industry ang Trade School, Zhengzhou, Henan 450007, China)

Abstract: The observation of geoelectrical resistivity is one of the means of seismic monitoring, which can detect the change of the re-
sistivity of the medium in a certain range of underground. This paper selects the geoelectrical resistivity observation data of Yan-
gyuan, Datong, Baochang and Daixian Seismic Stations in the bordering region of Shanxi, Hebei and Inner Mongolia, are selected to
analyze the change of seismic precursor characteristics, The results show that the phenomena such as the change anomalies of the rise
and fall of the geoelectrical resistivity value and the disappearance of annual change have a good correspondence with seismic events.
Key words: Geoelectrical resistivity; Anomalies; The bordering region of Shanxi, Hebei and Inner Mongolia; Seismic precursor char-

acteristics
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Table 2 Reference fitting formula of HVDC transmission interference amplitude
S5 B SEBAARK AZBHHH mxww | AW M B4R 2T 4
S HETREE T E)
AF=40.717 4AZ —16. 6K Z<6. 3 +0.992 5 2.740.4 0.15
Fiks AH=—0.312 6AZ—0.073 0 —16. 6<CNAZ<6. 3 —0.963 6 1.240.4 0.33
AD=—0.184 8AZ—0. 005 4 —16. 6N Z<6. 3 —0.954 7 0.70+0. 26 0.37
AF=+0.805 3AZ+0.188 2 —14. 1<KAZK14. 6 +0.997 6 6.9+0.8 0.12
— 14 1<KAZL —12. 4
AH=—0.204 1AZ+0.026 9 —0.951 6 2.740.9 0.33
THRE 9. 6N Z<14.6
— 14 1IKAZS—12.4
D=—0.041 5AZ+0.027 9 —0.969 6 0.55+0.14 0.25
& & 0. 6<CAZ<14. 6
AF=40.893 1AZ—0.023 0 —8.0<CAZ<8.0 +0.996 8 2.040.2 0.10
—8. 0CAZL—0. 9
AH=+0.337 1AZ+0.058 5 +0.9615 0.940.3 0.33
LR 1. 2<CNAZ<8. 0
—8.0<CAZL—0.9
D=+0.453 7AZ+0.156 2 +0.939 0 1.0240. 50 0. 49
o o 1. 2<CAZ<8.0
AF=+0.834 9AZ+0.022 4 —3.5<CAZ<3.5 +0.992 3 1.140.2 0.18
—3.5<CAZL—2.2
H=—0.348 9AZ—0. 052 6 —0.945 4 0.740.2 0.29
WL & & 2. 1<AZ<3.5
—3.5AZKL—2.2
D=—0.206 4AZ+0.014 4 —0.8825 0.4240. 22 0.52
o Az 2.1<NZ<3.5
THE AF=40.833 4AZ—0.001 2 —2.0<CAZK2.0 +1.000 0 0.8%0.0 0. 00
BEL AF=40.848 5AZ —2.3<CAZL2. 3 +0.998 4 0.6%0.0 0. 00
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Fig.1 Instrument distribution map of

Korla observation cave
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Fig.2 Fault hydrogen concentration curve

H 8 2 094 A, B SE R RIE 98. 7306, WiEREHIE
BURIERZEWS EFE—ERERTE. MHRRE

SEH X AT R R W, FEBEAT A S 0 A A DLTE R RY
FHE+2 AT EME N ER W EHE KT 1. 60 ppm
RREHITHIR. 2 ABIERER 2 056 4 EUE#1T
K53 W7 » 2 AR 5 23 BT s o B 7 B 9 96. 9404,
GETHEE AR AT BR i S O R AR AL 0L
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Table 1 Statistics of data volume and calculation of mean and standard deviation

i 6 2 %&EEM\ SR Z5HHAG Wl /ppm | A/ ppm {QEH%
Bl | ERTW | S50 2 2. #rifEZE /ppm
2013(11—12 A) 52 52 52 100. 00 100. 00 0.78 0.05 0. 88
2014 365 340 340 93.15 93.15 0.71 0.38 1.47
2015 365 365 364 100. 00 99.73 0. 85 0. 44 1.74
2016 366 366 359 100. 00 98. 09 0. 64 0. 44 1.53
2017 365 365 358 100. 00 98. 08 0. 67 0. 46 1.59
2018 365 365 342 100. 00 93.70 0. 86 0.48 1.83
2019(1—8 AD 243 241 241 99.18 99.18 0. 47 0.33 1.13
2013-11—2019-8 2121 2 094 2 056 98.73 96. 94 0.72 0. 44 1. 60
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Table 2 Statistics of correlation coefficient

N A B NAER R 5 WYY@t R %
B ) Bt =n Py ey o FESBRMARHE | HESEMACHE
2013(11—12 A) 0. 260 —0.076 0.072 —0.059 0. 006 0.994
2014 —0.245 0.758 —0.822 0.706 0.587 0.929
2015 —0.814 0. 662 —0. 808 0.610 0. 810 0.993
2016 —0. 301 0.740 —0.903 0.721 0.262 0.999
2017 —0.108 0.755 —0.858 0.747 0. 300 0.999
2018 —0.782 0. 621 —0.777 0.582 0.764 0.998
2019(1—8 A) —0. 685 0.826 —0.948 0.835 0.724 0.999
2013-11—2019-8 —0.332 0.688 —0. 808 0. 640 0.483 0.975
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Fig.3 Correlation coefficient of
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Disturbance Analysis of Typhoon " Lekima " to Observed Data of
VP Tiltmeter of Huzhou Seismic Station

FANG Yan-xun

(Hangzhou Earthquake Monitoring Center Station, Zhejiang Earthquake Agency, Hangzhou, Zhejiang 313000, China)

Abstract: Based on the wavelet analysis method, the high-frequency disturbance of typhoon " Lekima " to the VP tiltmeter observa-

tion data of Huzhou Seismic Station is extracted. It is found that the disturbance signal is "spindle-like" and has low correlation with

the typhoon center wind speed and typhoon distance. The disturbance signal is mainly the signal recorded by the observation instru-

ment after the waves reach the offshore, impact the seabed and coast to generate vibration, and complete crustal conduction.

Key words: Typhoon; Wavelet analysis; Huzhou Seismic Station; Ocean standing wave
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B 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
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Fig. 2 Comparison diagram of observation data before and
after replacing platinum resistance sensor
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Key Points of Installation and Maintenance of
Meteorological Three-element Instrument and Its Fault Analysis

ZHANG Peng-jie"2, LUO Na"*, WANG Jing"? , TIAN Qin'?, ZHANG Ming-zhe'

(1. National Field Scientific Observation and Research Station for Huge Thick Sediments and Seismic Disasters in Hongshan,
Hebei Province, Xingtai, Hebei 054000, China;
2. Xingtai Earthquake Monitoring Center Station, Hebei Earthquake Agency, Xingtai, Hebei 054000, China)

Abstract: The development of digitalization, precision and integration of seismic observation equipment has put forward higher re-
quirements for station instrument maintenance staff. This paper summarizes the key points of installation, commissioning and main-
tenance, and daily management of the meteorological three-element instrument of air temperature sensor, air pressure sensor, and
rainfall sensor, and analyzes the causes of common power supply and communication failures, which can provide reference experience
for station staff in daily instrument operation and maintenance.

Key words: Meteorological three-element instrument; Sensor; Installation and maintenance
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Blasting Characteristics and Equivalent Estimation Recorded
by Shanxi Seismic Network

JIN Yu-zhen'”’ , ZHANG Rui-fang’* , HE Jia""* , MENG Cai-ju'* , YANG Shi-ying'"*

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

Abstract; Non-natural events such as surface subsidence, subsidence, landslide, and blasting caused by mining can sometimes cause
serious social harm. More research is needed to accumulate methods and experience for handling. This paper collects and collates the
waveform data of mine blasting, nuclear blasting, industrial blasting, etc. recorded by Shanxi Digital Seismological Network from
2004 to 2020, studies the waveform characteristics, and estimates the blasting equivalent of each type. It provides a reference basis
for accurate identification of blasting vibration in the future, and also provides reference experience for accurate and quick report of
non-natural earthquakes in the seismic network.

Key words: Blast; Waveform characteristics; Equivalent estimation
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Fault Treatment and Operation and Maintenance Technology
of Capacitive Rain Gauge in Linfen Seismic Station

ZHANG Cong-cong"? , LIN Li-min'?, ZHANG Hong-xiu'*

(1. Linfen Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Linfen, Shanxi 041000, China;

2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: Rainfall monitoring is an auxiliary observation method in geophysical observation. Through the introduction of the measur-

ing principle of the capacitive rain gauge in Linfen Seismic Station, the common faults are analyzed, the common fault processing

flow is sorted out, the typical faults of the capacitive rain gauge in Linfen Seismic Station are analyzed and handled, and suggestions

are put forward for the installation and design of the rain gauge. This operation and maintenance experience can be popularized and

used for reference in other stations,

Key words: Capacitive rain gauge; Fault processing; Operation and maintenance technology
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Fig. 1 Distribution of early warning stations in

Xinjiang Uygur Autonomous Region
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Fig. 3 Station technical system diagram
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Table 1 Detailed information table of station technical system
FARR ER I e gy
ERAR TR \
5§m$§§ﬁ ' =R R
wMEE | R = R A i
R P HE R 5
R PR
1 600 W B R EL e P 12 % 100 AH | 800 W k32 1 Bt
- 6 5 100 AH LR FAB B /5 7 90 7 5 4 1 2
EERRRL | SUBRE R R GRRIE  fh i B | SR R GTRUE B R B | BLI i B A F R B
00 P1oh 4 BT KT
22 P35 B W B A B P
BRI R S AR LR | o LRI
HS Bt 32 B (= IR S T FOAE 306 ops | iR FLIC TR
wERE | o H3 it b (S IR e T %86 ops | o4 VPN(3G—4G) 5Kt & i
25 Lt B
24 B4
veam | BRERE R R
24 B 2 B 2 2 B 2

1.2 #BHAR

WEBRETRHN TR, WRMEZ LLHEAR
St EALTBENE, EXEBRRENILS
B, MU ARFTE S KEgERN™ . BT, W
S5ERFLREF LRI 24 NEHEBLE T4 E
T T A 5 X PN TR 0l e RO T R R L R B L B
P Mg EIRE e AR TAE.

WS, ME G EEE N AT
RERAG EBFERAEMAMERAE 2.

D BTRERAGEHEITEEPETREERE.X
FHEEYBIR S PRt . BT B R A XUSIRE
Fuftel 2B 17 AR H BB s B A oh R BB IR 32
HIHRSE At I SR PR L, FEA
D W R (T R R K P BB PR L S R B BB TR TR
BRSO .

@ MMNAEBBEEEEFERBERESR R
HEUMERE . BERESFEIL T REWHEEG
TEREFE0, R RMEE T FERE R E 8
PREFIEDL o

Q) BEFAEUBEREPRER & HIC B
TR ERER. H3C B FEEERRKS
BOB S T W5 12 5 7 B B R B AT & s 4 B
SES SISl g Wi R I 3 N
BESPMBHIREHI,

P & ol AL B A9 2 A R O T W iC M oz
WO HEE BB B . 7R TR TS A B T T . B A AY
BBV EATE , A B K i v B b %o i B 65 o #E 1T
HE. KRR S5 4 50E 3 HAEE i jopens K
FURHATEM . BA —EM e WEHEE W, &

TEREEIESHREERERCLEZRE SR
B, RN EFERBERED LB E, i T
4N BRBRBE F1 7R R 5 0k TR Y A b it B R )
BEAGHBESHEARZERHERSE.BTHE=
Tris g, AR AR .

*2 WEZKItE
Table 2 Statistical table of station fault causes
MESET | BITRERSE | MURE | BER% | BHERESK
H BB 37 3 63 0
R & LR 35.92% 2.91% 61.17% 0

Bt Xt 24 A1 13 48 B9 BUR » A< SCER A A Python
ping3 3 webhook 4 T BB 5L B & ¥k Wi iC A9 S A 5
5 [R) L AE FR R SR — I R K R i 4 4 T
0 R B[R] DR T 4R 3t e KR L SR B P BB 4E A
RFESE  RRTESWHNETEEZRMEE TE
REHB.

2 IDhEELH

2.1 #3AH-4

B AW EMINEE . — & Python ¥ ping3 &
TRy ping ThEE, FEFH FH B BRSSP EA
i ; 2§ webhook THRE (FE4THT TR AD, B3 G
BEMEPIRNEKR, TUMEBICEEFRNRIE.

Python # ping3 B8, & % F i) 2 ping il ver-
bose—ping B MIHEE. ping3 B ping T REIR [EMH
B, K45 € IP 68 ping A, iR BIE K “IP” + 1
B s 88 ping i@ B, 38 [F{E R &= {H (None) . H I, 7]
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APL #47 LB B G & 8 2 2 (BT DR A QQ7EE
HAN AR ZEB) . EF R EEBRBEREN,H
BABERNIIS RN, BF X RBUL K 45
AT ZEAMREAL T (A TR E E ALRT
RFIhEE, HTRINMBA . EAREE,FIHEFD
B BTN RESHBRBEEEFEMARERE

B o BHENICFEEMBBREERITEREENHb.
2.2 BHHEE

T AR P 2 80 . 7 2 67 5 3E A E E OCR
FEERS BB ETETHLER A7, 3R B Webhook 3 fit
ML, P& R B PIL, aip, time, ping3. ding-
talkchatbot. chatbot,multiprocessing M R FE L
ASBIE — A def BE(—ANEHBE—-1. FH
while fE2F 58 & if FWriE A A i & 5 1P H bt i 5
ANE. WMARANE, BE ping 50 R, B AN, & [H
3R h = (None) , W & 3% 455 B 20 FH o, BE
B SR E TR ) B B A, R B B B TR Ak L TR
BE . BRAE FTEREZNAYN. 7E ping B3
e, R ping 3, WEFHE, AFETE. BER
BINE 4 Fis.

L4

i=1
ping_result=ping(& ¥§1P)
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ping_result=None ?
®)

% CipiH )
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i=i+]l
| ping_result=ping(£ ¥5IP)
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ping_result=ping(£ ¥%1P)
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Fig. 4 Logical flowchart

ERTH R R T B, R E IR M B TN B KIE
B, R it i ping — K 8938 [B] 45 51 Ok H W & ¥ 1P
WAHE, FRALERBERKH AW HIRR. Nk,
A=A BRE R BY S H 1, R AT E] B Wit iR R4
#. F while JERIER S A —ILHEH, o] LLL A
&) W 3 ping &3k 1P, FAMAFEENT .

import requests

from PIL import Image
from aip import AipQOcr
import multiprocessing
import time

from datetime import datetime
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from ping3 import ping time, sleep(1200)
from dingtalkchatbot, chatbot import Dingtalk- whilesleep

Chatbot if_name_=="_main_":

# B E OCR FF kK& K5 MEH
APP_ID="
API_KEY="
SECRET_KEY="
AGO06="H ¥ TP & I W@ T for FEHE I
TR A9 ip ik
£ H| iy IP @R
def AG0061()
while True:
i=1
ping_resultl =ping(AG006)
while i <{=50.
if ping_resultl==None:
ping_resultl =ping(AGO006)
i=i+1
printC/ANIED
else;
i=1
ping_resultl =ping(AG006)
# print (i)
print CAGOO6+ "R+ Bl & %15 B
url ="Webhook #fit' # Z b ht F EFEET 4T B

e LA AR KE
bot=DingtalkChatbot(url, secret=") 4 4]
STHEAEISARKSE
bot. send_markdown CHR fiF & B k% i) 45 2
(E1=9)
170E Wy 563 TR N e T
{ 2 sEkFrmcuAE QG o 25
SETAE 1840 20
=
o R bk 15
e
& AGOOGHTIE o 10
AREREE - BEAFT - BH - R E-

EE - BAL Sk B SRR
HERMRRNEEE0T (BITER)
P HoRE
STDE-324C EERE
BiITP~-M-AC B#iVian:121

N
S S

O meengm RewE

AGO061 _ process = multiprocessing. Process
(target=AG0061)

AGO061_process. start()
B A A3

Z4%31T, 8 2022 4 1 A HE LW G R 16 AR
BATRAR SR A FLE R 103 G IREFES i EIK R
BB 16. 47 h, S FREWMSFREHLARITH £
PR BBk & A IE] 12, 68 hY 5 B 4% 35 B o i BE 63
B, Wric B K 34t 826. 74 h, BB WK B & 18 ¥R
13.12 h; R & IR 40 R WicEHE 33T 874. 9 h,
MRk B B R B 21, 39 h, ELHr, TR m R B A
RUNBMEF LA SE TR P REEIRE. T
M 17 B 8] K F 45 min,

20224 6 A, EHAMICEERTFE  HEREX
W 43 R4S . IR E B R 3928 15. 07 h; W)
iz B 36 &K, Wit et kit 574, 84 h, iR
PR 2 BT A3 4 15, 97 h iR & o e 7 & K, Bric Bt
K33t 73. 31 h, BOEEPR B B B2 10, 47 h;
w7 Bf 18] -39 R 15 min, EAFEMRM S5EEP LR
FERE, WEZEmMNEXENERK, BHT 7
AT &5k =R G E A 0 (AT002) 37 2 ) B W) 4%
P, I IR B BE 42 LI W (HTBQE) % sh &
Y, B A BN R B K S 2.

SAEULEIE . EFEABERESWSBNC AL
ERTE, FT 45 m BB BT S a A, g i R HE R A
B (LB 5).

3

H BT 5 v I B B i IR P B AR B M e R R L
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Fig. 5 Alarm information and comparison of operation and maintenance time before and after use
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Realization and Application of Automatic Alarm Program at
Record Breakup of Earthquake Early Warning Stations

LI Kui, Abudureyimujiang « Bake, MAO Yu-jian, LIU Li-xia, RAO Wen

(Urumgi Earthquake Monitoring Center Station, Earthquake Administration of Xinjiang Uygur Autonomous Region, Urumgqi, Xinjiang 830011, China)

Abstract; In view of the operation and maintenance status of earthquake early warning stations in Xinjiang Uygur Autonomous Re-

gion, ping3 module and ebhook function in Python are used to collect station operation conditions and intelligent power supply opera-

tion data and automatically push alarm information to the application end, so as to realize the automatic alarm function at record

breakup of early warning stations. The statistics of the data of the stations after using the alarm program shows that it can shorten

the alarm time of the early warning record breakup, reduce the time for troubleshooting, and improve the real-time operation rate and

data integrity rate of the earthquake early warning stations.

Key words: Earthquake early warning; Early warning alarm; Early warning response
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Fig.2 Vertical trunk line subsystem of training center
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Construction of LAN Generic Cabling Optimization at
Taiyuan Reference Seismological Station

HE Jia'*, LIU Jing’, LI Feng’

(1. Taiyuan Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Taiyuan, Shanxi 030025, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China;
3. Shijiazhuang Earthquake Monitoring Center Station, Hebei Earthquake Agency, Shijiazhuang, Hebei 050021, China)

Abstract: In 2020, in order to improve the information-based office conditions of the incoming staff of Taiyuan Reference Seismologi-
cal Station and the field station, the station LAN generic cabling optimization construction will be carried out. This paper mainly in-
troduces the idea, scheme design, IP design of the construction of the LAN generic cabling optimization in Taiyuan Seismic Station,
and the use effect after the optimized construction. The expected purpose has been achieved, which can provide reference for similar
stations to carry out the same optimized construction.

Key words: Seismic station; Local area networks (LAN) ; Generic cabling optimization
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Identification and Processing of Geomagnetic Data Disturbed by HVDC Transmission
in Taiyuan Earthquake Monitoring Center Station

FAN Lei'* , WEI Yue-chao'’, GUO Yu'?, GONG Jing-zhi'* , SHI Shu-ting'* , LIU Su-zhen* *

(1. Taiyvan Earthquake Monitoring Center Station, Shanxi Earthquake Agency, Taiyuan, 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: Using the software "China Seismic Precursor Data Processing System-Geomagnetism Subject Edition", the FHDZ— M15
second data of Taiyuan Earthquake Monitoring Center Station is compared with those of many stations. The interference amplitude of
HVDC transmission lines such as the upper and adjacent lines to the geomagnetic data of Taiyuan Seismic Station is measured, and
the correlation and error analysis are also carried out. The results show that the interference amplitude of HVDC transmission to the
geomagnetic data of Taiyuan Seismic Station is inversely proportional to the vertical distance between the station and the line. The in-
terference amplitude of F, H, D components is highly linear with that of Z component, Taking the variation of Z component as the
dependent variable and using the reference fitting formula, the variation of F, H, D can be obtained, which can be used in the daily
processing of geomagnetic HVDC transmission interference.

Key words: HVDC Chigh voltage direct current) transmission; Linear relationship; Interference amplitude



FEAHWCEE1I928)
20224 12 A

th 79 #t & No. 4
EARTHQUAKE RESEARCH IN SHANKXI Dec.

XEHE:1000-6265(2022)04-0038-04

BT B F 0 R G e IR R R

ﬁg‘%ﬁil,z ’éf] L &1’2 93%4 12 9$§‘$£}§\1,2 ’?l%%\l’z 9%

%ﬁl,z

AL BERELE,LE KK 030021:2. KRAGASFGHAFARENHAFAMALE, LE KK 030025

WE: AREBRENEHREFERE. RHETYRANIRAAEERSE. REELENT
FRMEFRE . XAMNZRFERE RSN S AN S R E N RRAN B &, HERE
BSiERERNRRERGRABN B SIREGRANETFIN APP ZHTRERUFEATHA
EFREEERIREMBARESER. RELEGWAA . TAMREA G THEARSENT

&

XA wEAW; FRMERE; fE T, TEEH

hE 4 #E:P315-39

0 35

FHAKFCRARERETENIZREZ-,
BREWAREEHRERESTHEERE, 3%
HBITEP TAEROEFERS . MIFERbF,
RIBBEWBENERBHRENMRENE WD
R R B IR

WWFEE B R F 2014 5 .,2015 4.,2017 4EX) 26
THREHAT S AN ARRERGE SE, B39
ETRWERE. ZREBIEEDRGHXBAE
mHGEE, LAEFRIARZATVIB R, TR K
J& BB IR R TR, B oK PR AR o AR = BT A N i
PRI EL AR,

ERMER ARG ER G WA E 20 km LUK A
TGO, X RSN E SR BT R,
FTHEM T ARHE NS ENRN RN RS HTER
Bitr. A, Rt —EnEHRERAS, SHEG
BHEIER SRS, KX G Rl EARER
DB S B A IR A

1 ZitRE

FRMERELHNRERIBGHE LRSS
HAPRSETFEYS, WM RS F &R M VMware i
BORBEATIE RS BT AT E BB R EBR U, R
RERRERERSFEFERNZERMEZ VA,
LHERMERSHATRRERFEN . AMKSFE
SHEEEMERFE. MEZFEEEIERRE

W7 B #:2022-09-10
E2WH: P ERERMEREE KT E (XH21008Y) .,

XEIRERG A

BRENEREERFLGE, M2 LRSS HTEIFR, T
241 W7 A D 0 S5 2 T R R B, R PP AR I R
. BO B FHL APP BRIX & 0 E B R AR
AR B R A AT AT S

2 R4gigit

2.1 R%HMR

EREEEHREFTEATHAERS. AR
EF¥E . MEZFE & ERIFXMFN APP A4 4
B REEZEME 1R,

HI AR 28 FOAPP  iEw

?
ey |
L0
ﬁ —_—
gﬁ%ﬁ HREEY & FEEFA
Boip 15
g kR TR

E1 ZE4BEEERGEME
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Design of Remote Power Supply Management System Based on Internet of Things

MU Hui-min''?, HU Yu-liang'? , WANG Peng-wei'’? , CHENG Dong-yan'?, LI Hui-ling'?, LI Ying'?

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

Abstract: In order to reduce the lightning strike probability of seismic monitoring station equipment, a remote power supply manage-
ment system based on the Internet of Things is designed. After monitoring the lightning warning information, the system realizes au-
tomatic remote control of power supply status of seismic observation equipment in the instrument room of the measuring points a-
round the station where the lightning warning equipment is installed, and automatic conversion of AC and DC power supply lines. At
the same time, based on mobile phone APP, it can realize remote monitoring of indoor mains voltage, ambient temperature and hu-
midity and AC contactor status information. The system can effectively improve the operation and maintenance efficiency of the sta-
tion staff after the trial in the station.

Key words: Seismic station; Lightning warning equipment; Power supply management; Remote control
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DialogPOFP. Flags = cdlOFNFileMustExist +
cdlOFNExplorer

DialogPOFP. ShowSave

If Err <<>> vbCancel Then

TextPOFP. Text = Left ( DialogPOFP,

FileName, InStrRev(DialogPOFP. FileName, "\"))

End If
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Fig.3 Software Process

(2) “HH5 S48 74 41 P F 8 8 TR 4R L D) 450908
H BRIA SRR R lem”, #ZORTEH.

DialogPIFN, Flags = cdlOFNAllowMultiselect
+ cdlOFNFileMustExist + c¢dlOFNExplorer

DialogPIFN. ShowOpen

If Err <> vbCancel Then

tempStr = DialogPIFN. FileName
P = InStr(tempStr, Chr$ (0))
If P = 0 Then I  Hi%H T —4 X4

......

P = InStrRev(tempStr, "\") ‘P B&A"\"

&

waveFileName (1, fileNumber) = Left
$ (tempStr, P — 1)

waveFileName ( 2, fileNumber) = Mid

$ (tempStr, P + 1)
Else %&# T 24X

......
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End If (5) “Brimsg e A TR — 3kl AY I I %5

(3) “BHE et EME " 4 T8 IE 5088 X P 3
PE BB FRAE . BUHE IE B 16 B B T B SO B B E L
AUATHE A, SEBREHEA9997# 57, B ORER -
If timefileName Then
timeStart = DateSerial (Mid (waveFileName
(2, N), InStrRev(waveFileName(2, N), "_") + 1,
4), Mid (waveFileName (2, N), InStrRev (wave-
FileName(2, N), "_") + 5, 2), Mid(waveFileName
(2, N), InStrRev(waveFileName(2, N), "_") + 7,
2)) + TimeSerial (Mid (waveFileName (2, N), In-
StrRev(waveFileName(2, N), "_") + 9, 2), Mid
(waveFileName(2, N), InStrRev(waveFileName(2,
N>, "_") + 11, 2), Mid(waveFileName(2, N), In-
StrRev(waveFileName(2, N), "_") + 13, 2))
Else
timeStart = DateSerial( Val(dataYear. Text),
Val (dataMonth, Text), Val (dataDay. Text)) +
TimeSerial(Val (dataHour. Text), Val(dataMinute,
Text), Val(dataSecond. Text))
End If
(4) “YIR 7 /DA R 4 TR IR RID R 4R
Gy BB/ EOE . S B ECIE 49997 4b 5. B0 R
H
For i = k To fileLength Step 388
If Hour (timeStart3) <> Hour (DateAdd ("
s", —1, timeStart3)) Then
Close #2
Open waveFileName3(1, N) + Left(wave-
FileName3(2, N), Len(waveFileName3 (2, N)) —
13) + Format ( Hour ( timeStart3), " 00") + "
0000new. lem" For Binary As #2
For j = 1 To UBound(dataHeadValue)
Put #2, , dataHeadValue(j)
Next j
End If
Put #2, , dataValue(i)
Put #2, , CByte(Hour(timeStart3))
Put #2, , CByte(Minute(timeStart3))
Put #2, , CByte(Second(timeStart3))
For j = 4 To 387
Put #2, , dataValueG + j)
Next j
timeStart3 = DateAdd("s", 1, timeStart3)
Next i

B SCABE. ZOoRBR.
For i = k To fileLength Step 388
timeStart2 = DateSerial (dataFileYear, data-
FileMonth, dataFileDay) + TimeSerial(dataValue(i
+ 1), dataValue(i + 2), dataValue(i + 3))
Forj = 4 To 387 Step 12

Print # 2, Format(timeStart2, "YYYYM-
MDDhhmmss") ; Space(2); Format((j — 4) / 12 +
1, "00"); Space(2);

datanTValue = CStr(dataValue(i + j) +
dataValue(i + j + 1) % 2564 + dataValue(i + j
+ 2) x 65536 # + dataValue(i + j + 3) =
16777216 # )

If datanTValue > 2147483647 # Then da-
tanTValue = — (4294967296 # — datanTValue)

datanTValue = datanTValue * dataBit-
TonT

Print # 2, Space(15 — Len(Format(data-
nTValue, "0. 00000000"))); Format(datanT Value,
"0. 00000000™) ;

3 BHRA

3.1 H4Ewt A4 E

JEAE I B8 SO i T GPS {55 [T, R 3 (X 4%
PEATEGRR AT ,  RBE SO R R AR B SR IR R
FL I E] 9 2021-12-14 083056 , 57 FH K 4K 18 %) $ 38
AT I B 1E, & 1E J5 & 4 i E A 2021-12-14
09:00:00, %3 Bt R4 IE A Ja » — 3t 25098 S04 X it
Bt B SURKE S OCH R RT LU ISR 45 LR 2 B .
3.2 RIS DAk

JRIERE SR o TR B R A , WL 1% K6,
B TR B AL B TY AR 56 T o ) B e R 1 B
PR 1 K 4 RO B R SO a3 B R R /D B A B Y
24 MR SCME, BOR AL BB A U7 VPR BE. R
/)BT A8 B B8 SO B SRR L N gE 45 TUE 4 BT .
3.3 HEHXHBR

TR0 588 SO o — ks oK, HHE o i BRI
BRI, S e AR B A b B O AT . IR
3 A O e e S A A R T B B L L 5
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Vs R 1 Fim.
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Development of Data Format Transformation and
Processing Software for Induction Magnetometer

WANG Li-bing' , LIU Xin', LUO Na', HU Xiuv-juan', WANG Xiu-min', YAN Jun-gang’

(1. Xingtai Earthquake Monitoring Center Station, Hebei Earthquake Agency, Xingtai, Hebei 054000, China;
2. Handan Earthquake Monitoring Center Station, Hebei Earthquake Agency, Handan, Hebei 056001, China)
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Table 2 Comparison table before and after data time correction
JFT_SCMO01_DMD_L11_01H_20211214090000. txt JFT_SCMO01_DMD_L11_01H_20211214090000new. txt
i 7] X8 S8 s B 7] X & s s
083056 29.682 233 58 —2.462 830 73 | —10.212 070 67 090000 29.682 233 58 —2.462 830 73 | —10.212 070 67
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Abstract: By consulting the relevant explanatory materials of the induction magnetometer, according to the structural characteristics

and target requirements of its observation data file, the data format transformation and processing software of the induction magne-

tometer is developed by using Visual Basic language. This software can correct the errors of data time labels in batches, divide the

data files stored by day into data files stored by hour and generate data files in text format. The software can improve the continuity

and utilization of data and help the development of earthquake monitoring and prediction.

Key words: Induction magnetometer; Binary data; Time correction; Format transformation
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Design and Implementation of Real Time Release System for Duty Information of
Earthquake Emergency Command Center

ZHAO Guang, YU Jing-yi, LIU Ying-hua, WANG Yu-ting, TAN Qing-quan

(Beijing Earthquake Agency, Beijing, 100080, China)

Abstract: In order to improve the scientific management level and operation efficiency of the earthquake emergency command center,

this paper takes the emergency command center of Beijing Earthquake Agency as an example, and designs and implements a set of on

duty information publishing system based on the localized earthquake emergency work platform, Develop the information acquisition

interface, information push interface, information release management background, and publish the on duty information and meeting

arrangement to the existing display terminal of the command center in real time. In case of an earthquake, it can quickly switch to the

emergency application scenario, providing technical support for improving the information visualization level, emergency response ca-

pacity and meeting scheduling capacity of the emergency command center.

Key words: Earthquake emergency; Duty for emergency; Emergency response; Information publishing system
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Thoughts on Popular Science Propaganda Work Carried Out by
Earthquake Monitoring Center Station

QIAO Kai, LI Gui-yuan, LIU Hua-jiao

(Chengdu Earthquake Monitoring Center Station, Sichuan Earthquake Administration, Chengdu, Sichuan 611730, China)

Abstract; With the continuous deepening of the reform of seismic stations throughout the country, the functions of the earthquake

monitoring center station have been continuously improved, and popular science propaganda has become an important work. It is nec-

essary to establish and improve the mechanism and system, implement the function of popular science propaganda and publicity, and

give play to the role of the earthquake monitoring center station as the monitoring front line. Based on the current situation of popular

science propaganda work carried out in Chengdu Earthquake Monitoring Center Station, this paper analyzes the existing problems and

deficiencies, and puts forward suggestions on how to build a daily effective popular science propaganda working mechanism in the

earthquake monitoring center station.

Key words: Popular science propaganda; Earthquake monitoring center station; Working mechanism
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Fig.1 Nursery rhyme and illustration creation of “Disaster Prevention and Avoidance Tu Tu Le”
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Talking About the Planning and Creation of Popular Science Books on Disaster
Prevention and Avoidance for Preschool Children Takeing the Creation of
“Disaster Prevention and Avoidance Tu Tu Le” as an Example

YAN Yuan-fang'?

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

Abstract: The publicity and popularization of disaster prevention and avoidance knowledge for preschool children has gradually be-
come a part of preschool education. Excellent disaster prevention popular science books for children are an important way for children
to learn disaster prevention knowledge and enhance disaster prevention awareness, This paper takes "Disaster Prevention and Avoid-
ance Tu Tu Le " as an example, and analyzes it from the aspects of topic selection planning, theme refinement, framework construc-
tion, nursery rhyme creation, illustration drawing, interactive design, etc. , and expounds the experience that can be used for refer-
ence in the planning and creation of disaster prevention and avoidance popular science books for preschool children.

Key words: Disaster prevention and avoidance; Popular science books; Preschool children
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Analysis of the Influence of Air Temperature and Pressure on the
Fault Hydrogen Observation of Korla Fault

LIU Hai-yang, XU Yan-gang, JIANG Zhi-ying, RAO Wen

(Aksu Earthquake Monitoring Center Station, Earthquake Administration of Xinjiang Uygur Autonomous Region, Aksu, Xinjiang 843000, China)

Abstract: Based on the data of Korla ATG—6118h trace hydrogen analyzer and WYY —1 meteorological instrument, the univariate
correlation analysis between the fault hydrogen concentration value of Korla fault and the air temperature and pressure is carried out.
The results show that the effect of air temperature on fault hydrogen observation is negative and the air pressure is positive. The cor-
relation of air temperature recorded by WYY —1 meteorological instrument is greater than that of its own air temperature, It is gen-
erally believed that the air temperature affecting the fault hydrogen concentration value of fault mainly comes from the temperature
change in a certain area around the observation point, not the temperature change in the observation room where the instrument is lo-
cated. Therefore, it is suggested to set up relevant instruments to monitor the ambient temperature and air pressure during the con-
struction of fault hydrogen measuring points in the future.

Key words: Fault hydrogen; Air temperature; Air pressure; Correlation
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Analysis of Spectrum Characteristics of Different Earthquake Events in Shanxi Based on S Transform «:«esceteeereseerimm.

seeeveesenns ZHANG Na, WANG Xia

1

Characteristics and Identification of Non-natural Earthquakes in Datong and Shuozhou, Shanxi «:«eeceteereemernmiii.

- ZHENG Ya-di, SONG Mei-qing

1

Pb Seismic Phase Identification and Conrad interface Characteristics in the Surrounding Area of Maanshan, Anhui Province

«e+vvvniees. CHEN Jiang-qin

+ Antiseismic Engineering ¢

2

Effect of Boundary Conditions on Seismic Performance of Nuclear Power Rack System «ocecerererersrerenriii.

ceeeeeeeeees ZHANG Xue-zhong, ZHANG Peng-bo, YAN Jia-lin, SUN Guo-liang, JI Shu-giang

1

(12)

Seismic Resistance Capability Assessment of Regional Houses Based on Remote Sensing Image-Taking Xinzhou City, Shanxi Prov-

ince as an Example  -vceeeeeevesrroneiniciiiinniciineicnn oo ZHAO Jie, ZHENG Shu-ping, WANG Fei-jian

1

(17)

Application of House Remote Sensing Image Recognition in Earthquake Disaster Risk Pre-assessment «:« sceteeereseerminiin.

steeveeeeers CHENG Zi-yan, YANG Bin, ZHENG Shu-ping, XU Bo

» Observation and Analysis *

2

1)

Time-frequency Domain Study on Interference Characteristics of Four-component Borehole Strain =+« «tceceseeremmariimii.

swesseeeeees FENG Kai-yu, DOU Li-ting, LI Chen, REN Li-wei, CHENG Cheng, DING Xue-wen

Co -seismic Response Analysis of VP Broadband Vertical Pendulum Tiltmeter in Hebei Region

1

21)
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Taking the 2019 Tangshan M4, 5 Earthquake in Hebei Province as an Example <« coccceereerecs i
severeeeses WANG Jia-qi, YANG Dong-hui, CHANG Yu-zhu, GUO Ya-ya 1 (28)
Predictive Efficiency Test of Fluid Data in Shanxi Area Based on Molchan Method «:«ssreteerermeermmniiii.
seveeeeeene LV Fang, XIANG Yang, GUO Wen-feng, MU Hui-min, LI Yan 1 (31)
Analysis of Earth Resistivity Anomaly at Gansu 404 Seismic Station Based on Normalized Monthly Rate Method «++«seceeeeereencen
ceeveseeness ZHANG Cai-yan, YAN Xun, XUE Wen-wen, ZHANG Gui-wen, ZHOU Ying 1 (36)
Analysis of Geological Conditions of Deep Well Earth Resistivity Observation Site of Linfen Earthquake Monitoring Center Station
seeseeseseee JIN Bao-ping, ZHANG Liang-e, ZHANG Cong-cong, JING Hong-liang, YANG Jing, LI Jun 1 (40)
Analysis of Fault Pore Gradient Test in front of Zhongtiaoshan Mountain ~ +++++++++++«+sveeeeee. XUE Liang, LIU Guo-jun 1 (45)
Analysis of Rainfall Interference on Short Leveling of Linfen Seismic Station
ceseesvsens GUO Guo-xiang, ZHANG Hong-xiu, JIN Bao-ping, LIN Li-rmin 2 (5 )
Analysis of Temporal and Spatial Variation Characteristics of Borehole Strain Principal Azimuth and Principal Strain in Gansu Prov-
ince «rececesreceseeceees YAN Xun, ZHOU Wei-dong, JIANG Zhen-hai, GONG Dan-dan, CHAI Yuan, ZHANG Lei 2 (10)
Analysis on Main Interference Factors of the Extremely Low Frequency Observation System of Daixian at Xin zhou Seismic Station
«wsssveseees LT Chen, LI Hui-ling, YANG Jing, SHEN Wei-qian, GAO Long-fei, QIN Xue-li 2 (16)
Study on Typical Interference of Geoelectric Field in Shaanxi Area «+:++sseeceeeeeececees. WANG Qiu-ning, LI Yuan-yuan 2 (22)
Quality and Effectiveness Evaluation of the Deep-well Geo-resistivity Observation with Short-electrode Spacing at Baochang Seismic
Station  -reeereerereneseneseneererennenienneesnnennencees BAI Shao-qi, SU Ri-ya, JIA Xin-ye, JIA Yan-jie, GAO Yun-feng 2 (27)
Water Temperature Gradient Experiment and Dynamic Change Analysis of Linfen Well «eceeceeeveocienrmiviiiiniiiiiiiin,
- ZHANG Kai-jing, ZHANG Mei, ZHANG Cong-cong, MU Huirmin 2 (33)
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- ZHANG Liang-e, CHEN Chang-jun, GONG Jing-zhi, FAN Lei, WEI Yue-chao, LV Yong-qing 3 (1)
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sessesseses YAO Lin-peng, FAN Chun-yan, XUE Liang, LI Min, LI Xiao-rui, LIU Guo-jun, MU Huirmin 3 ( 6 )
Comparative Analysis of Technical Conditions of Seismological Observation at Chongzhou and Chengdu Seismic Stations «+:«:c«c- -+
- HE Si-yuan, LI Xue-hao, LIU Hua-jiao, GONG Kang 3 ( 9 )
Study on the Variation of Geoelectrical Resistivity and Seismic Precursor Characteristics in the Bordering Region of Shanxi, Hebei
and Inner Mongolia «++-+ceseessessrveressisnsasemicsnioniiineiecseieneeenneeene. NING Ya-ling, LV Hai-jie, WANG Peng-wei 4 (1)
Blasting Characteristics and Equivalent Estimation Recorded by Shanxi Seismic Network
seessceeeees JIN Yu-zhen, ZHANG Rui-fang, HE Jia, MENG Cai-ju, YANG Shi-ying 4 ( 6 )
Identification and Processing of Geomagnetic Data Disturbed by HVDC Transmission in Taiyuan Earthquake Monitoring Center Sta-
tion sseeeeseecrsosiieicisiniieisieinsnse. FAN Lei, WEI Yue-chao, GUO Yu, GONG Jing-zhi, SHI Shu-ting, LIU Su-zhen 4 ( 9 )
Analysis of the Influence of Air Temperature and Pressure on the Fault Hydrogen Observation of Korla Fault
s+eseeeseeee LIU Hai-yang, XU Yan-gang, JIANG Zhi-ying, RAO Wen 4 (13)
Disturbance Analysis of Typhoon " Lekima " to Observed Data of VP Tiltmeter of Huzhou Seismic Station
sveveeeeses FANG Yan-xun 4 (17)
* Work Forum -
Thoughts on the Path of Integrated Development of Earthquake Science Popularization and Publicity
ssssseeeees CUI Lei, LI Zhen-bo, WEI Yan-xu 1 (49)
Several Thoughts on Art Editor of Earthquake Popular Science Works — «scererererensesninininnaiee. WANG Ying 1 (53)
Thoughts on Popular Science Propaganda Work Carried Out by Earthquake Monitoring Center Station
ceeeeeeees QIAO Kai, LI Gui-yuan, LIU Hua-jiao 4 (50)

Talking About the Planning and Creation of Popular Science Books on Disaster Prevention and Avoidance for Preschool Children

Takeing the Creation of “Disaster Prevention and Avoidance Tu Tu Le” as an Example «:--+:«-+ YAN Yuan-fang 4 (53)
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* Seismic Disaster Prevention and Mitigation

Investigation and Research on the Public Cognition of Earthquake Prevention and Disaster Reduction and Demand for Science Popu-
larization in Shanxi Province ««+«t-«esereeeereeveeneeveemeenerarenerureneesearenseanennesoenseeeee. LUO Yong, ZHANG Rui-fang 2 (45)
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Research on Method of Creating Earthquake Science Popularization Courseware by Delamination and Classification:
Creation of Demonstration Courseware for Earthquake Science Popularization in Senior High School as an Example «:c-ececeeeeees
ceeceneeee LI Xia, YANG Fang 2 (50)
* Academic Exchange °
Typical Interference Elimination Method of Xiaxian Geoelectric Field Observation System «sceeceseeeeereoseteetiioiiiiiiaan.

seseesvsess LIU Guo-jun, LI Xiao-rui, LIU Yao-kun, CHANG Jiao, YAO Lin-peng 3 (14)
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Design and Implementation of Earthquake Information Service System Based on WeChat Platform
- YAN Xiao-mei, ZHANG Zheng-xia, GU Li-guo, LUO Yong, WANG Ning, ZHANG Na 3 (25)
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<esereeeee. WANG Xiang-liang, DING Cheng 3 (29)
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seeeeeeses WEI Yan-xu, LI Zhen-bo, LI Hong-mei, CUI Lei 3 (34)
Typical Faults and Maintenance Methods of VP Vertical Pendulum Tiltmeter in Xinzhou Earthquake Monitoring Center Station -++
sesvsseesss. SHEN Wei-qian, LI Hui-ling, GAO Long-fei, LI Chen, QIN Xue-li 3 (39)
Study on Application of Intelligent Power Supply Management System of Stations Based on Internet of Things in Beiwudang Seismic
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Application of Microtremor Survey in Coal Mine Fault Exploration
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Key Points of Installation and Maintenance of Meteorological Three-element Instrument and Its Fault Analysis e ceoecevsreesseeseenes
coeseeeeee ZHANG Peng-jie, LUO Na, WANG Jing, TIAN Qin, ZHANG Ming-zhe 4 (21)
Fault Treatment and Operation and Maintenance Technology of Capacitive Rain Gauge in Linfen Seismic Station
ceeeeeeeee ZHANG Cong-cong, LIN Li-min, ZHANG Hong-xiu 4 (25)
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