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Analysis on Co-seismic Response and Mechanism of Water Level
and Water Temperature in Shandong Nanma Well

CHEN Tong,ZHOU Huifang

(Zibo Emergency Rescue and Support Service Center, Shandong Zibo 255000, China)

Abstract ; The co-seismic response data of water level and water temperature in Nanma well from January 2011 to
December 2019 are collected. The results show that Nanma well has a high degree of co-seismic response and the
water level has the same response forms to different earthquakes, all of which are oscillatory. Whereas the co-seismic
response forms of water temperature are not completely the same , mainly are step-up. In response test items,the co-
seismic response sensitivity of water level is superior to water temperature in Nanma well. The co-seismic response of
water level is a necessary condition for the co-seismic response of water temperature , reflecting that the change of
water temperature is caused by the change of water level. The main reason of water level oscillation is that the ten-
sion and pressure of seismic wave repeatedly act on aquifer system,which causes periodic oscillation of water body
in aquifer shaft. The water temperature step-up is related to two reasons:one is the heat generated by friction be-
tween water body and well wall or water temperature sensor ,the other is vertical seepage of groundwater through

fractures which causes hot water rising in the lower part of aquifer.

Keywords : underground fluid ; water level ; water temperature ; co-seismic response
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Preliminary Study on Newly Discovered Seismic Surface
Rupture Zones in Moxi Section of Xianshuihe Fault

MA Chao, LIU Yufa, ZHANG Wei, ZHOU Yadong

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract ; Based on the interpretation of indoor remote sensing image, it is revealed that there is a NW-trending sur-
face rapture zone to the west of Gongga foothills in the Moxi section of Xianshuihe fault. Satellite images shows that
the linear length of the fault is more than 30 km. After the field geological survey, the newly discovered surface rup-
ture zone( Gongga fault) is indeed present, and it is left-handed and thrusting. The fault forms into multiple-order
en echelon near the south of Yajiageng, showing the complexity of the geometric structure of the southern eastern
section of the Xianshuihe fault. Our preliminary studies suggest that the Gongga fault should be a part of the Zed-
duotang fault. It is also possible to produce the co-seismic offsets during two major seismic events, the M7 %5 mag-

nitude earthquake of 1955 and the M7 324 magnitude earthquake of 1786.

Keywords : Xianshuihe fault; surface rupture; geological survey
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Research on Anti-jamming Technology of Strong Seismograph
Based on Machine Learning

PANG Cong ' JIANG Yong ' ,LIAO Chengwang ">, WU Tao'** ,DING Wei' >, WANG Lei '

(1. Institute of Seismology, China Earthquake Administration, Wuhan Hubei 430071, China;
2. Hubei Key Laboratory of Earthquake Early Warning, Hubei Earthquake Agency, Wuhan Hubei 430071, China)

Abstract:In order to improve the anti-jamming ability of the seismograph under the excitation of external disturb-
ance environment, an anti-jamming algorithm for strong vibration data is designed based on AdaBoost to improve the
over-fitting and low classification accuracy of decision tree method. Several features ( waveform symmetry, predomi-
nant frequency, maximum growth rate, etc. ) are extracted from the strong motion data, and gained a corresponding
training sample feature set and event attribute set; the weight distribution is initialized, and the weight distribution
is continuously updated by using AdaBoost technology to increase the weight of difficult samples. The weights of
samples are distinguished, and then several weak classifiers are trained as a strong classifier to improve the anti-
jamming accuracy of strong seismograph. This algorithm has high classification accuracy and strong environmental
adaptability. Tt is of practical significance to promote the intelligent realization of strong-motion earthquake observa-
tion instruments and the development of earthquake prevention and disaster reduction technology for civil engineer-
ing structures.

Keywords : sirong seismograph; anti-jamming technology; adaboost; machine learning; feature recognition
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Performance Comparison of GL-S120 and 3T-120
Very Wideband Seismometer

WU Shuang, LI Xiaohan, WANG Jiemin, WANG Liang

(Shandong Earthquake Agency,Shandong Jinan 250000, China)

Abstract ; In this paper, the comparative observation of the GL-S120 and 3T-120 very wideband seismometers in-
stalled in the Maling Mountain Comparison Base in Linyi City, Shandong Province,is conducted to study the corre-
lation, geodynamic noise, and actual dynamics between the two sets of observation systems. The performance
differences of the observation range and seismometer self-noise provide a certain reference for future seismic monito-
ring and other related work.

Keywords : GL-S120,3T-120, ground noise, seismic self-noise
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Analysis of Relocation Results of Small and Medium Earthquakes
in Northern Shanxi Province

. +1,2 . . 1,2 . 1,2 oo 1,2
LIU Linfei " °, LIANG Xiangjun **,HUANG Jingang *°, SONG Meiqin
(1. Shanxi Earthquake Agency,Shanxi Taiyuan 030021 ,China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Shanxi Taiyuan 030021, China)

Abstract ; Based on the observation data of Shanxi seismograph network from 2010 ~2019, the relocation of M, =
1. 0 earthquake in the northern Shanxi Province was reperformed by using the double-difference location method.
The results show that the EW error of epicenter location is 0. 491 km, NS is 0. 469 km, UD is 0. 807 km, and the
root-mean-square residual after relocation is 0. 242 s. The spatial distribution of the earthquake epicenter after the
relocation is more concentrated and distributed along fault zones, mainly in Datong basin and Xinding Basin, and
less in uplift areas on both sides. The depth after relocation is more reasonable than before relocation , and the
dominant depth is distributed in 6 ~25 km, which basically occurs in the middle and upper crust. The frequency
and magnitude of small earthquakes in the rupture zone of magnitude 7 historical strong earthquakes are relatively
low, and the activity of medium and small earthquakes in datong Basin of Shanxi is relatively high, which should be
paid attention to.

Keywords : small and medium earthquakes; northwest Shanxi; the relocation
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The Anomalies Characteristics of CO, in Fault Gas and its Relation
to Earthquakes in Honghe, Yunnan Province

LIU Fei', QI Yan®

(1. Honghe earthquake department, Yunnan Mengzi661199, China;
2. Mile earthquake department, Yunnan Mile661199, China)

Abstract ; In yunnan honghe fault gas CO, observation point 7 earthquake examples data analysis, found the CO,
measurement value with the change of moderately strong earthquakes in the region near the station has good correla-
tion ,anomaly characteristics mainly for deviating from the normal annual dynamic range, annual variation anoma-
liesgenerally appear in the annual of 4 ~6 months before the earthquake, abnormal jump in 5 ~40 days before the

earthquake, these can be used as a short-term and impending prediction of earthquake indicators.

Keywords: CO, in fault gas; moderate earthquake ;anomalies characteristics
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On the Earthquake Administration Ruled by Law

LI Jien

(Party School of the Central Committee C. P. C. , Beijing Haidian 100091, China)

Abstract ; Under the background of the new era, promoting the earthquake administration ruled by Law is the fun-
damental way to create a new situation of earthquake prevention and disaster reduction, and is the only way to real-
ize the modernization of earthquake prevention and disaster reduction. In the legal system of earthquake administra-
tion, the requirements of formal rule of law have been basically met. However, we should speed up the process of
legalization at the substantive level by changing legislative thinking, establishing awareness of rights protection,
strengthening the openness of government affairs, protecting the publics legitimate right to know, ensuring public
participation, and improving the degree of democracy in administrative management. In the aspect of administrative
law enforcement, we should focus on improving the basis of administrative law enforcement, standardize the proce-
dures and methods of law enforcement, strengthen the supervision and accountability of law enforcement, build a
team of law enforcement personnel with high standard, high ability and high quality, and promote the legalization of
administrative law enforcement. In the aspect of administrative supervision and review of seismic administrative
normative documents, we can further improve the level of rule of law in the Earthquake Administrative by means of
" clearing the old and managing the new" , establishing a dynamic cleaning system of earthquake administrative
normative documents, paying attention to centralized review in advance, and ensuring the legality review of earth-

quake administrative normative documents.

Keywords ; earthquake ; administrative management; rule by law
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Research of Interference Analysis Processing Software for Seismic Data

HE Siyuan, LI Guiyuan, LIU Huajiao, ZHONG Libin, XU Wenhai

( Chengdu Seismic Standard Station, Earthquake Administration of Sichuan Province,

Sichuan Chengdu 611730, China)

Abstract ; The software is based on MATLAB, aiming at the situation that seismic data of stations are affected by
various frequency interference. Fast Fourier transform, Hilbert-Huang transform, Wavelet transform and Power
spectrum of speed are the basis of the analysis method. Wavelet filtering with FIR filter is the basic means of pro-
cessing. The software has ability to quickly analyze and process interference in seismic data. The development of
the software will provide convenience for the seismic measurement and analysis work of the station, which has posi-
tive significance for the future seismic measurement work.

Keywords : seismic data ;software development; MATLAB ;interference
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Survey and Analysis on the Water Level Jump Abnormal
of Xichang Chuan No. 03 Well

RUI Xuelian, GUAN Zhijun, YANG Yao, YANG Peng

(Sichuan Earthquake Agency, Sichuan Chengdu 610041, China)

Abstract ; To verify the course of the Xi Chang NO. 3 well water level continuity decline ,the researchers investigate
natural environment, man-made interference factors, observation system inspection of the well, Combining with the
water level comparative observation of this well and Chuan NO. 32 water level, gas radon and water quality analysis
data, we conclude that abnormal phenomenon of water level continuity decline for Chuan NO. 03 well was caused by

instrument failure, which not belong to precursor anomaly of earthquakes.

Keywords : Chuan NO. 3 well; water level; abnormal ; interference



554 W CRAT 177 39) mo = No. 4
2020 4F 12 A EARTHQUAKE RESEARCH IN SICHUAN Dec. 2020

VU118 M5 A e H o (M, =3.0)

(2020.07 ~2020.09)

i3 KR % s oA RH WE | | & | BB %
ol aan | waw | g [ gr ] we oM [ my [ Mg [y | | B pgm |
1 20200702 012454.2 2829 9920  pujijf3 51 3.3 24 2 15 51
2 20200702 040735.0 3409 10243 PUJI|FERE 51 3.6 18 3 13 51
320200702 204416.9 2820 10453  pUjilkT 51 3.8 5 1 46 51
4 20200703 121640.7 2828 9922 Ui 51 3.3 18 2 13 51
5 20200706 113349.3 2819 10041  PUjilAHE 51 3.7 16 1 23 51
6 20200709 202933.7 3301 9853  PUJILAE 51 3.4 12 2 12 51
7 20200711 112201.0 3103 10024  pjilF®E 51 3.3 15 2 18 51
8 20200712 150326.7 3335 10259 PUJI|FE/RE 51 4.3 5 1 17 51
9 20200717 141937.1 3133 10406 P44 51 3.2 17 1 20 51
10 20200724 180909.3 2809 10445  pujijEtE 51 3.9 9 1 28 51
11 20200727 160659.7 2823 10457  puji&5 51 3.9 7 1 37 sl
12 20200729 044714.7 3033 10132  pUJIliE®E 51 3.2 9 1 24 51
13 20200730 040932.0 2810 10450  py)ijgtE 51 3.5 3 1 51 51
14 20200731 200332.5 2923 10428 pUjijzEH 51 3.4 4 1 43 5]
15 20200801 133655.3 2818 10040 Ui RH. 51 3.2 18 1 10 51
16 20200805 090406.0 2810 10505  puji|3% 51 3.4 5 2 23 51
17 20200806 170813.6 2824 10452  pu)ijE5 51 4.3 10 1 38 51
18 20200811 134148.9 2810 10504  pujij¥¢sc 51 4.2 11 1 31 51
19 20200814 003031.8 2812 10504  puji|3% 51 3.7 10 1 23 51
20 20200817 124332.7 2809 10445  pUJI|%EE 51 3.6 12 3 23 51
21 20200821 172704.3 2812 10449  JO)ijgtE 51 3.6 9 1 30 51
22 20200822 133636.5 2812 10449  pujijEtE 51 3.7 8 1 35 51
23 20200828 075303.2 3149 10407 PU)I|EE 51 3.2 19 1 30 51
24 20200831 194342.3 2823 10502  PUji|% 51 3.7 7 2 29 51
25 20200904 173402.8 3133 10303  pU)I|FEE 51 3.5 18 1 21 51
26 20200906 113905.6 2820 10456  pUJijEF 51 3.5 4 2 24 51
27 20200909 150336.2 3133 10358  pU)IZfr 51 3.6 21 1 40 51
28 20200911 134746.2 3239 10523  pu)ijiF)Il 51 3.5 13 1 26 51
29 20200914 002420.7 3205 10510  pUijyTim 51 3.3 14 1 31 51
30 20200914 030958.6 2809 10447  pujijEtE 51 3.5 1 30 51
31 20200915 172510.7 3057 10325  PpOjic)ll 51 3.4 4 1 33 51
32 20200916 150308.0 2827 10448  PUjilKT 51 4.0 1 35 51
33 20200922 184526.5 3003 10301  pujijFisk 51 3.7 30 1 36 51
34 20200924 102252.7 3132 10350  PUIEEE 51 3.4 16 1 32 51
35 20200924 174111.2 3032 10132 pU)ijig% 51 3.7 4 1 33 51
36 20200925 162015.5 2930 10431  pUjijZEHE 51 3.6 3 1 37 51
37 20200925 214239.6 3204 10510  pujijyrim 51 3.7 18 1 30 51
38 20200926 043408.8 2805 10505  pUji|¥¢ 51 4.3 16 2 50 51
39 20200926 204035.5 3100 10332 PUJI|EBITHE 51 4.0 14 1 40 51
40 20200930 041146.9 3251 9824  pUJIIHE 51 3.6 10 2 2 51

U1t 5 0 v



(D415 ) 2020 AREH 2

2020 fEEE 1 HA
FLZEV MT. 0 MR S A TR TE ML T UM IR G v v vvvveeememmmmmmmmmmse s e Biter, ABH(6)
.................................................................. 7 F3(10)
«(J@& B DX TG BT B R FE B PETEAL «-voeverereee e o, E OE(16)
GNSS AT S T s LA SFHITZ ] «eeeeeveemremmmmmmmmmmmmnieiieiiiiiiii e A A, % LA L,k B(24)
BRI R S B EE AL I B 25T v ere e kOB, AR HE(30)
o} 3 [ B P2 U I R ZR F A0 BT HELZE  vvveeeeeeen ettt ettt e e I #(34)
T Datist (IR0 HT T 35 B 277 G ARITFLL v veeeermrreeemmmmrreennnieeeennees IFHLE R,T BLAHE, EAM40)
AR A T HOL R W T T TN B IE AP B SZ R G AA2T vvvvrvreeeeennnnmminnie e e e e AR ATAME R A S0 (44)
2020 fEEE2 HA
[T eyt ot e s R P PP PP B, % A, A4EH R Em(])
IR 25 AL 0 SR S AR5 OB T BT, woovvev oo EEH A R K 20
AN e e et e g e T 1 WER, L &8 #(15)
LT GIS (3T M= 0 2 XK X R 5Y VAGGHTT A AG] weveensennemnii e 3R, L FE(19)
TR T HLRZ & 7K I IF T HRAMT +eeeeeeremrrmmmmrreneeesenn s RHE A MW LR @, A, iR (25)
FT T R S S B IR 5 BT G ST - ereeererrrereee e XMk A AR, R LA 3R, i£(30)
DR [X H, B R TEI FR ATIBIEAIAT e eveemmmmmrereeeseen sttt e e X L% B ATAEELH E(35)
T AL A R J2LK ME BR B2 5 e AR P B T A e JE 2
....................................................................................... 4&%%,5&%&,%%%,? sS4 T KAB(39)
DU 13072 5 B FF s BT TR BRI «evvveememmmmmemmmemniniii EFM,FE MR, LR, F R, ¥ F(44)
2020 &% 3 H#A
SO T L F LI Ve M B TSI % B DRl T BERRRT L AT v vvvvmemeeeeeeememmmmimeieeete e e ¥\ E B, NN(1)
T [ 75 1 HI 7 58 A7 235 SR [ % HE 04T VIS KAL) [R B JE ] woeeereereeeeeneenenseeeeeeneeieeieeeeees W=, TAH B #(8)
AR5 Sy S RTINS 22 U e I 1 L FIEX, 235 B4, §ate, B F,x088 it (13)
Hh WL 45 3005300 T L YA R R AU TIFY. vvvveeeeeeseensmmmmmmmeereee e e s s sttt e e e e Ep 2 M AT #(19)
VLIRS 5 H L S B THRAMHT - evvvvvrereeemeemmmmmmmmmmnrrereee e R Bedx  BE R TR, A AP EH(23)
R R Y G g e 17 ST S, T &, 4kF%(30)
ST TS USRI T 6.0 FUUFZTE AL +ovvvvrerrevren Mo, R b 4L BER. A AL FBEGS)
PUJI TG E MoS. 1 HIBHIERIFGE -+ vveeermmeeermme e s MBI F— ), F A, B L3E(40)
2020 £ &5 4 HA
L 25 R R KA TR K T Xt T2 1 L T T S R FE JR LT AT v eovveevmeemmeeemseenee et M o%, A%
% ) T] DRI 280 B G B R M TR SR T BT I HIIGE evvvevmmmmn s e e L ok EE, R K, ALEE)
JEF AdaBoost S B T HOBRAE S ML T AR ARBETL - ovvvveeerenenoes B Wr FORAE,E AT H,E &(14)
GL = S120 5 3T = 120 E 54y BT T PEREXT EL AT woeeverrrermrereeeee 2 W, BN, EAERL,E OR(19)
PG HE X T /N T TR SR V5 LA AT «vvvvevvmmmmmmnmmmmnn s e XA, REE,FAN,REFE(23)
Z R LTI HL X TS, CO, NI B L S M FE S BRI -+ vveevveeeemmeeeemmme e oo kLA %(28)
T T I T YA I L e 242, 8.(32)
BRI T A AT BRARAERIF T «oeerrerereremmrereeeeene e ITER, 2570, %) B di AP 25 M, 1 A (36)
FGEI =03 HAKMI G B AL G AFHT  wevrerrrrsrrmsrnsenneee i HER ERE. B W m(42)



EARTHQUAKE RESEARCH IN SICHUAN
2020 CONTENTS

No. 1
Summary of Earthquake Activities in 2019 «+sreeesreretmtttimttt ittt DU Fang(1)
Determination of Central Solution of Multiple Focal Mechanisms in the Jiuzhaigou M7.0 Earthquake «««c-eeeeeeeeeeeceencens MA Fuhong, LI Yingzhen(6)
Investigations of Topographic Effects on Ground Motion Based on the Spectral Element Methods: A Study Case in Slopes of
T T e L LT g O O WAN Zixuan(10)
Seismic Hazard Assessment of Active Faults in Zibo City and Its Adjacent Area «+eeececeeeeeeeeeiiiiii.. SUN Qiang, WAND Tao(16)
Discussion on the Anomaly of GNSS Coordinate Time Series: A case Study of the Changning Earthquake
............................................................................................................... HE Fuxiu, LIU Jiang, YANG Yang,ZHANG Lan(24)
Capacity Expansion of Server Virtualization Platform in the Data Center —«eeseeererereaiiiiiii, ZHANG Ying,LIN Yang(30)
Analysis and Research on the Legal System of Earthquake Prevention and Disaster Reduction in China ««-«-sseeeeeeeeeeeeieiiii... WANG Ping(34)
Research and Development of Automatic Output Technology for Seismic Analysis Report Based on Datist
................................................................................. WANG Yuhang, PANG Yao, GONG Yue, YAN Lijun, HUANG Chunmei(40)
Practice and Exploration of Monitoring Facilities and Observation Environment Protection in Panzhihua
........................................................................................................................ LI jiasheng, HE songjian, ZHANG liwen(44)
No.2
Analysis on the Seismogenic Structures of the Earthquake Swarm in Xizang Mangkang Region
................................................................................................... CAI Yichuan, LUO Song, WEI Yaling, GESANG Zhuoma(1)
Research on Regression Model of Remote Sensing Seismic Damage Index and Seismic Intensity Considering Spatial Correlation
...................................................................................................... LI Yujun, GUO Hongmei, ZHAO Zheng, ZHANG Ying(9)

The Seismicity Characteristics of the Seismic Gap in the Southern Segment of Longmen Shan Fault Zone

RUI Xuelian, LONG Feng,ZHAO Min(15)
Study on the Risk Zoning of Urban Earthquake Disaster Based on GIS Take ZiBo City as An Example «-eeeeeevee SUN Qiang, SHI Qingming(19)
Interference Analysis of Hydrophysical Measurements at Zhangdaokou Seismic Station
................................................................................. WU Boyang, LI He, YAO Lei,SONG Tian,SHANG Xiangi, YAO Xingiang(25)
Design and Implementation of Station Data Service System Based on Baidu Map
................................................................................................ LIU Pengfei, YANG Zhousheng,SU Yi, LI Zhen, YAO Yuan(30)
Analysis of Seismic Data of Ionospheric Vertical Station in Sichuan and Yunnan — -e-eeeeeeeeeeenes LIU Jiang, CHEN Cong,HE Fuxiu, YANG Yang(35)

A Method of Error Reduction of Cross Fault Leveling Environmental Based on Fourier Curve Fitting

Take MaLing and Xiaodian site of the Tan-Lu Fault Zone as an Example
..................................................................... DAI Xianpeng, WU Xiaofeng, SUN Junsong, SONG Hao, FAN Wenhua, WANG Dawei(39)
Current Situation and Planning of Seismic Streaming Data in the Center of Sichuan Seismic Network

........................................................................ WANG Yuhang, WU Peng, CAI Yichuan, MA Kangxi, JIANG Bo, GUAN Yong(44)
No. 3

Comparative Analysis of the Contribution of Various Influencing Factors in Wenchuan Lushan and Jiuzhaigou Earthquake Landslides
.................................................................................................................. SHI Bingxin, GUAN Yong, KANG Chuanchuan(1)
Comparative Analysis of Location Results by Different Methods Take the Earthquakes in Tengchong Volcanic Area as
AN EXAmple  «+eereveeesuues sttt ittt YANG Yuncun, WANG Hualiu, DUAN Yi(8)
Analysis of Interference Characteristics of Cave Deformation Observation at Yunxian Seismic Station
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ HE Yingwen, WANG Jianfang, KUANG Fujiang, CAO Bailun, DUAN yong, LIU Shaochang, YU Shixian(13)
Research On General Power Supply Controller for Seismic Observation Stations «-«-essseseeeeeseeareriiiaii. LI Xingquan, WU Peng, HE Qian(19)

The Interference Analysis of Observation Data at Jiangyou Geoelectric Field
.......................................................................................... LIU Huajiao, LI Xuehao, HE Siyuan, LI Guiyuan, ZHONG Libin(23)
A Preliminary Study on Cultural Theory System and Construction Path of Earthquake Emergency «-+------ AN Chunyi, WANG Ping, YAO Xingiang(30)
Research on Seismic Activity of Changning Ms 6.0 Earthquake Based on the Static Observation Data of Gravimeter
................................................................................. CHEN Ting, YAN Di, YANG Jian, LIAO Guozhong, YU Zhou, LI Hongtai(35)
Study on Seismic Structure of XiChang Ms5. 1 Earthquake in SiChuan Province --------- WEI Yaling, CAI Yichuan, LUO Song, ZHOU Wenying(40)

No. 4
Analysis on Co-seismic Response and Mechanism of Water Level and Water Temperature in Shandong Nanma Well
.......................................................................................................................................... CHEN Tong,ZHOU Huifang(1)
Preliminary Study on Newly Discovered Seismic Surface Rupture Zones in Moxi Section of Xianshuihe Fault
............................................................................................................... MA Chao,LIU Yufa,ZHANG Wei,ZHOU Yadong(8)
Research on Anti-jamming Technology of Strong Seismograph Based on Machine Learning
........................................................................... PANG Cong, JIANG Yong,LIAO Chengwang, WU Tao, DING Wei, WANG Lei( 14)
Performance Comparison of GL-S120 and 3T-120 Very Wideband Seismometer ««+-+«--+-+--- WU Shuang, LI Xiaohan, WANG Jiemin, WANG Liang(19)
Analysis of Relocation Results of Small and Medium Earthquakes in Northern Shanxi Province
................................................................................................ LIU Linfei, LIANG Xiangjun, HUANG Jingang, SONG Meiqin(23)
The Anomalies Characteristics of CO, in Fault Gas and its Relation to Earthquakes in Honghe, Yunnan Province LIU Fei,QI Yan(28)
On the Eanhquake Administration Ruled by JLAW e et e ettt ettt ettt ettt et e et e e e et e e ee e e e e et a e taesteebsabttabetaestnes LI Jlf‘n(32>
Research of Interference Analysis Processing Software for Seismic Data ~ ++++-+--+ HE Siyuan, LI Guiyuan, LIU Huajiao,ZHONG Libin, XU Wenhai(36)
Survey and Analysis on the Water Level Jump Abnormal of Xichang Chuan No. 03 Well
------------------------------------------------------------------------------ RUI Xuelian s GUAN Zh]]un s YANG Yao N YANC Peng(42 >




