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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.

1.

10.

B4R Course Title

BRBR

Originating Department

BERT

Course Code

R4 Credit Value

TR
Course Type

TR

Semester

BWES

Teaching Language

BRHIT. FrRER. BRRTT
X (WRERRR, FIIHIHE
B ERE

Instructor(s), Affiliation&
Contact

(For team teaching, please list
all instructors)

I R/BIE. TRER. BBR
TR

Tutor/TA(s), Contact

R A BBR A (AT AN )
Maximum Enrolment
(Optional)

COURSE SPECIFICATION

U MR ERTEBRERMFRFTENA RO 2 GEER. WXIRIEEETRD,

M BRAFRACES B A A SR L M

Basic Principles and Applications of Geophysical Instruments

Bk 525 A1 kBl & Department of Earth and Space Sciences

ESS324

ik & Major Elective Courses

%72 Spring

FH3C Chinese

2R, HhEk 57 AR R
HE46: 1ib9@sustech. edu. cn
Hi%: 0755-88018861
TN AR E2140

Bo Li, Department of Earth and Space Sciences
Email: Lib9@sustech.edu.cn

Tel: 0755-88018861

Office: College of Science Building E2140

£ To be announced




11.

12.

13.

14.

15.

16.

17.

LK R o tet

SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

BRI YR BARATE || SE%/5>] HEGEREER) JSEainy
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) |[Total
e E 64 64
Credit Hours

FERE. HE¥IER
Pre-requisites or Other | & NA
Academic Requirements

JEERRAR. HEFIHu
Courses for which this course
is a pre-requisite

HEERBEARER R
Cross-listing Dept.

HERA R H#H I SYLLABUS
# = B#5 Course Objectives

S AURFESC B, R TR R P B B AR O AR AR JRUBE, S 4 Y I R BELASC 88 1) 8L AT AT 5 1 R
JUEE, BFANEURE WD ST PR S N A . B IR B ER B AR 7 RS BOH AN BT SN R AR RO RE Sy, B IR AR %
P B EE T A BT RAEAN BRE 1, Dyt — 2D 2 STHERY B ARAE . JT R R BRI FU4T T i o

Through the practical teaching of this course, students are required to understand the basic working principles of
common geophysical instruments, master the application fields and operation procedures of common geophysical
instruments, and conduct preliminary analysis and evaluation of field data. Students are trained to be able to design
geophysical work programs and collect field data, as well as to be capable of qualitative analysis and quality evaluation
of raw data, which lays a foundation for further study of geophysical courses and geophysical researches.
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Upon completing the course, students will acquire the following knowledge and skills:

1. Understand the basic working principles of commonly used geophysical instruments

2. Familiar with the scheme design of geophysical field work

3. Master the application fields, operating procedures, and cautions of commonly used geophysical instruments

4. Master the skills of qualitative analysis and quality evaluation of geophysical field raw data

WENALHFEAN (WRRESUECAE, WREASNBTLAHEL; WEHRRESEREY:, HFHhAER
E YN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1: Course Introduction (4 Experimental Hours)
Experiment 1: Course Introduction and Cognition of Commonly Used Geophysical Instruments
1. Course Overview Introduction

2. The introduction of various geophysical instruments used in the course (seismometers, electrical instruments, ground penetrating
radar, gravimeters, magnetometers, etc.)

3. Introduction to the requirements and specifications for writing experimental reports
Chapter 2: Data Acquisition of Natural Source Seismometers (20 Experimental Hours)
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Experiment 2: Data Acquisition of Broadband Seismometers (4 experimental hours)

1. Introducing the composition, basic working principles, and applicable fields of broadband seismometers

2. Explaining the connection, parameter configuration, and application notices of broadband s seismometers

3. Using a broadband seismograph for data acquisition

Experiment 3: Data Acquisition of Short Period Seismometers (8 experimental hours)

1. Introducing the basic working principle and applicable fields of short period seismometers

2. Explaining the parameter configuration, field deployment, and application notices of short period seismometers

3. Using two different models of short period seismometers for data acquisition

Experiment 4; Data Acquisition of 4G Node Seismometers (4 experimental hours)

1. Introducing the composition, basic working principles, and applicable fields of 4G node seismometers

2. Explaining the component connections, parameter configurations, and application notices of 4G node seismometers

3. Using 4G node seismometers for data collection and real-time observation of various seismic waveform characteristics
Experiment 5: Preliminary Analysis of The Natural Earthquake Raw Data (4 Experimental Hours)

1. Explaining the export and storage of raw recorded data from various seismometers

2. Using relevant software to map field data

3. Conducting preliminary analysis of field raw data through waveform diagrams and evaluating the quality of data recording
Chapter 3: Data Acquisition of Artificial Source Seismometers (12 Experimental Hours)

Experiment 6: Data Acquisition of The Engineering Seismometer (4 experimental hours)

1. Introducing the components, basic working principles, and applicable fields of the engineering seismometer

2. Explaining the connections, parameter settings, and application notices of the engineering seismometer

3. Using appropriate observation systems for artificial seismic data collection

Experiment 7: Data Collection of Node Geophones (4 experimental hours)

1. Introducing the components, basic working principles, and applicable fields of node geophones

2. Explaining the field layout, parameter settings, and application notices of node geophones

3. Using node geophones for artificial source seismic data collection

Experiment 8: Preliminary Analysis of The Artificial Source Earthquake Field Data (4 Experimental Hours)

1. Explaining the export and storage of raw recorded data collected by engineering seismometers and node geophones

2. Organizing the raw field record data, using mapping software to map the field data, preliminarily analyzing waveform records,
and evaluating the quality of data records.

3. Using data analysis software to perform preliminary processing on refracted wave seismic data and analyzing the velocity
structure of the shallow underground layer.

Chapter 4: Data Acquisition of Electrical Instrument and Ground Penetrating Radar (12 Experimental Hours)
Experiment 9: High density direct current method data acquisition (4 class hours)

1. Introducing the components, basic working principles, and applicable fields of high-density DC electrical instruments

2. Explaining the field deployment method, parameter settings, and application notices of the high-density DC electrical meter
3. Conducting field data collection for Wenner device, Slonberg device, dipole device, etc

Experiment 10: Ground Penetrating Radar Data Collection (4 experimental hours)

1. Introducing the components, basic working principles, and applicable fields of the ground penetrating radar

2. Explaining the connections, parameter settings, and application notices of the ground penetrating radar

3. Using low-frequency and high-frequency antennas respectively for ground penetrating radar field data collection work
Experiment 11: Preliminary Analysis of High Density Direct Current Method Raw Data and GPR Raw Data (4 Experimental Hours)
1. Export and storage of raw data from high-density direct current method and ground penetrating radar

2. Using high-density data processing software to conduct preliminary analysis of the raw data and evaluate the data quality

3. Using ground penetrating radar data processing software to analyze the raw data and evaluate the data quality
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Chapter 5: Data Collection of Gravimeter and Magnetometer (12 experimental hours)

Experiment 12: Gravimeter Data Collection (4 experimental hours)

1. Introducing the basic working principle and applicable fields of a gravimeter

2. Explaining the field observation layout, parameter settings, and appicaton notices of the gravimeter

3. Using a gravimeter for data collection

Experiment 13: Magnetometer Data Collection (4 experimental hours)

1. Introducing the basic working principle and applicable fields of a magnetometer

2. Explaining the field observation layout, parameter settings, and application notices of the magnetometer
3. Using a magnetometer for field data collection

Experiment 14: Preliminary Analysis of Raw Data Collected by Gravimeters and Magnetometers (4 Experimental Hours)
1. Introduction to the export and storage of field raw data from gravimeters and magnetometers

2. Using mapping software to perform mapping analysis on raw data

Chapter 6: Guidelines for Writing Experimental Reports (4 Experimental Hours)

Experiment 15: Guidelines for Writing Experimental Reports (4 Experimental Hours)

1. Guiding students to complete the writing of experimental reports
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