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Program for Groundwater Science and Engineering

(Sino-Canadian Joint Education Program)

Specialty: Groundwater Science and Engineering

Education Objectives:

This program aims at cultivate international talents with all-round development of solid
knowledge of natural sciences, innovation awareness, application abilities, good scientific
ethics and interdisciplinary backgrounds in Hydrogeology, Ecology and Biology. Fifty percent
of the graduates are expected to either continue their education in overseas countries or be
employed by famous enterprises. Graduates are expected to have career competence in
engineering design, education, scientific research, technological R&D, and management in
the fields of water conservancy, energy, transportation, architecture, environmental protection,
bioscience, etc.

Graduation Requirements:

Students are expected to

1. Basic Knowledge: master the basic theoretical knowledge in mathematics, physics,
chemistry, hydrogeology, environment, biology, etc., lay solid foundation of natural science,
and apply professional knowledge in mathematics, natural science, and engineering to solve
complex engineering problems.

2. Analysis of Problems: master the basic theories and knowledge as well as the analysis and
design methods related to hydrogeology, groundwater, environment and biology; apply the
basic principles of mathematics, natural science and engineering science to identify, express,
and analyse complex engineering problems through literature research with the purpose of
obtaining a valid conclusion.

3. Solution Design/Development: have the basic skills for investigation, testing, research,
evaluation, drawing, design calculation, etc.; possess the ability to comprehensively analyse
and solve practical problems of engineering. Students are also expected to conduct systematic
engineering practice and design solutions to engineering problems, and design systems, units
(components) or processes that meet specific needs, while embodying innovation in the
design process and taking social, health, safety, legal, cultural and environmental factors into
account.

4. Research: master the basic knowledge and professional theories of water resources and
water environment (especially groundwater and its environment), hydrology and biology; be
capable of engaging in the research and development of survey, planning, design, prediction,
evaluation and management of surface water, groundwater resources and water environmental
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protection. Students are also expected to design and implement engineering experiments,
analyse experimental results, study complex engineering problems based on scientific
principles and methods, including experiment design, analysis and interpretation of data, and
therefore attain reasonable and effective conclusions through information synthesis.

5. Modern Tool Application: develop, select and use appropriate technologies, resources,
modern engineering tools and information technology tools for specialized problems of
hydrology and water resources, including predictions and simulations of complex engineering
problems, and comprehending the limitations of these tools and methods.

6. Specialty and Society: understand the policies, laws and regulations on production, design,
research, development, environmental protection and sustainable development of occupations
and industries related to the profession; understand the impact of engineering on the world
and society, carrying forward the spirit of "hardworking, plain-living, truth-seeking, being
pragmatic". Students are also expected to conduct reasonable analysis based on
engineering-related background knowledge, evaluate the impact of professional engineering
practice for complex engineering problems on environment, health, safety, law, culture and
sustainable development, and understand the relevant social responsibility.

7. Professional Norms: have literacy on humanities and social science, social responsibility,
the professional skills, professional conduct, professional ethnics and professional awareness
of this major; have an all-round development of physical, psychological, cultural and
professional quality; understand the responsibility and abide by engineering ethics and norms
in engineering practice.

8. Individuals and Teamwork: take the roles of individuals, team members, and leaders in a
multidisciplinary team, fulfil the responsibility to be undertaken, and promote the
development.

9. Management and Communication: master engineering management principles and
economic decision-making methods; effectively communicate with industry peers and the
public on professional issues, including reports composition and design, statements
presentation, instructions giving and responding. Students are also expected to be proficient in
English and competent in reading English research literature concerning this major with an
international vision; show competence in communication, management, teamwork,
coordination and negotiation.

10. Lifelong Learning: have the awareness of lifelong learning; master the basic methods of
literature research, data inquiry and application of modern information technology to obtain
relevant information, and be capable of self-acquisition, expanding and acquiring new

knowledge with constant learning and adaptation.
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Graduation Requirements and Pathways:

No. [Graduation Requirements: Pathways (Teaching Process)
@ Classroom Teaching : Higher Mathematics B,
College Physics C, College Chemistry C, linear algebra
C, Geochemistry, Introductory Earth Sciences,
To master the basic theoretical knowledge [ Organismal and Evolutionary Ecology, Introduction to
1 |in mathematics, physics, chemistry,|Microbiology, Introduction to Environmental Science,
hydraulics, hydrology, etc. etc.
@ Experiments: Physical experiment B, Chemical
experiment, Introduction to Microbiology experiment,
Introduction to Environmental Science experiment, etc.
(DClassroom Teaching: Introduction to Hydrogeology,
To master the basic theories and|Groundwater pollution and prevention, Ecosystem
) knowledge as well as the analysis and|Ecology, Applied Wetland Science, Environmental
design and methods in hydrogeology, water | Biology, etc.
environment, and biology. ® Extracurricular Learning: Curriculum design of
Hydrogeology, Field Methods in Hydrology, etc.
To have the basic skills for investigation, @ Classroom Teaching: Introductory Earth Sciences,
testing, research, evaluation, drawing, etc. . . . .
3 desi leulati ¢ ired by thi @ Extracurricular Learning : geological teaching
esign calculation, etc. required by this ) X ) i .
discipline. practice (Zhoukoudian), professional teaching practice
(The Three Gorges), etc.
To be capable of engaging in the research|@® Classroom Teaching : Applied Hydrogeology,
and development of survey, planning,|Aquatic Ecology, Environmental Isotope Principles,
4 design, prediction, evaluation and|Environmental Hydrology, etc.
management of surface water, groundwater|@ Extracurricular Learning: Applied Hydrogeology
resources and  water environmental |experiment, Biostatistics and Experimental Design,
protection. Methods of Aquatic Ecology, etc.
@ Classroom Teaching Python language
To select and use appropriate technologies, [ programming, Geomorphology and GIS applications,
5 |resources, modern engineering tools and |etc.
information technology tools. @ Extracurricular Learning : Computer course
design, GIS computer teaching, etc.
@® Classroom Teaching : Geological Impacts on
Human Health, Environmental and Sustainability
Assessment, Situation and policy, Vocational skills
- training.
6 To un.d erstand  the pphc1es, }aws and @ Extracurricular Learning: Guide students to pay
regulations related to this profession. : i ’
attention to water resources and environmental issues
and relevant national laws and policies, and encourage
them to participate in vocational skills training and
qualification examinations.
@ Classroom Teaching : Ideological and moral
cultivation and legal basis, career planning and
To understand the responsibility and abide |employment guidance.
7 |by engineering ethics and norms in|{® Extracurricular Learning : Guide students to

engineering practice

establish a correct career outlook, and encourage them
to participate in college career planning competitions,
job search methods and other activities.
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No. |Graduation Requirements: Pathways (Teaching Process)
@ Classroom Teaching : Structural Geology B,
To take the roles of individuals, team|Geomorphology and Quaternary geology.
8 |members, and leaders in a|® Extracurricular Learning : Social survey,
multidisciplinary team. geological teaching practice (Zhou Koudian),
professional teaching practice (The Three Gorges), etc.
@ Classroom Teaching : English as a Second
Language, literature information retrieval, etc.
9 To effectively communicate with industry 2 E?;tracurrlcularl.Lﬁarnlng :h Encourage students to
peers and the public on professional issues. partlclpgte in  Eng 1sh —speec contests, document
translation contests, scientific paper conferences and
other activities, and organize international exchange
summer camps and so on.
@ Classroom Teaching: Psychology and self-growth.
To be capable of self-acquisition,|@ Extracurricular Learning : Guide students to
10 |expanding and acquiring new knowledge

with constant learning and adaptation.

establish a lifelong learning concept and encourage
them to participate in academic competitions, geological
skills competitions and other activities.

Major Disciplines: Hydrogeology, Environmental Engineering and Bioscience.

Core Courses: Earth System Science, General Geology, Tectonics, Hydraulics, Hydrogeology,
Geochemistry, Groundwater pollution and Prevention, Ecology, Applied Microbiology,

Environgeology, Applied Hydrogeology, etc.

Practical Work: Engineering Survey Practice, Instructive Practice in Geology (at
Zhoukoudian), Instructed Practice for Major (at the Three Gorges), Computer Program
Design Practice, Course Projects, Graduation Practice and Design. (27~ 28 weeks in total).

Duration: 4-6 years.

Degree Granted: Bachelor of engineering degree in groundwater science and engineering,
China University of Geosciences (Wuhan), Bachelor of Science Degree in Environmental
Science (Water Science), University of Waterloo.

Training Mode: Joint training with University of Waterloo by adopting "2+1+1" mode.
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Course Descriptions of Groundwater Sciences and Engineering

(Sino-Canadian Educational Joint Program)
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R Lab Lapy| DS J | Courses| Ist|2nd\3rd dthSth 6th| - |7¢h Sth
Res. Exp
IS RERE V.V E kN
12007800 | 8 2 E AR 3| 48 |48 3
Principles of Marxism
LEABAFTEFERLR T L
AR AL
Introduction to Mao Tse-tung
12008100 2 32 |32 2
Thought and the Theoretical System
of  Socialism  with  Chinese
Characteristics
QB -FHERF B EASE L
¥k A
12008000 | Introduction to Xi Jinping Thought| 3 48 | 48 3
g sh on  Socialism  with  Chinese
iR | B Characteristics for a New Era
#|§ b B IAR L IRE
¥ -E 11711800 | The Essentials of Modern Chinese 2 32 32 2
%= z History
= |2 bR R
= 12007900 . . 3 48 | 48
g Ideological morality and rule of law 3
= % 5 BUR .
= 12005300 ”gn }:J R . 2 32 |32 HFIF 5B
= Situation and Policy
S wE
=1 113076*0 . . 4 144 | 144 1|1 |1]1
g Physical Education
@ KFFIE IR X)
) 109234%* 12 192 | 192 414122
5 0923470 College English ? ? %
] = .
1] —-‘F—?fi‘l@
14 2 2
300300 Military Theory 36136
TARH
120082 1 1 1 1
008200 Labor Education 6 6
% . .
BOEEFT, CEREHKFTRE (XD
=\ F2F5). 4P KF EFAS R4Z2 6 | 10 | 160 |160
g 9
E. 77
l]\‘i‘l’
44 | 788 |788| 0 0 (96| 0 [8|5|6(|13/0|0|0|0]|0
Sum
= BFHF B
H Advanced Mathematics B -->
I *
g g L 21212772 (Math 127 Calculus for the 10| 160 1160 416
g = ’fi’l’ sciences)
EE R &R B
o E : 21212802 Lincar Algebra B 2.5 40 | 40 2.5
= BE L HHKEZ%T B
4 21213502 2. 4 4 2.5
2 350 Probability and Statistics B > 0 0
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X5 .- RALLAR > & ey %I%mw
lassi- N & i : >
EIR i courses
Hrs Lec. Lab |Lab/ Dis B 1st|2nd|3rd|4th|5th 6th 6th 7th(8th
Res. Exp
K42
%k
212130*3 College Physics C 6 96 | 96 35125
HERE B
21220802 Physical Experiments B ! 32 4| 28 !
KFLF C
20326903 | College Chemistry C (Chemistry 3 48 | 48 3
123+120)
RFERFERE C
20327003 | College Chemistry Experiment C 1 24 24 1
(Chemistry 123L+120L)
SR 4w o
h1047400 | Python AL 25| 40 |40 16 25
Python Language Programming
¥ £l 2 A =
hoasiopo | MEHATF FiE (PR 25| 40 |40 25
Introductory Earth Sciences
Hy3E i 5 B
2011 2 32 | 32 16 2
0119800 Structural Geology B
BRI & bR
20101600 | Geomorphology and Quaternary 2.5 40 |36 4 2.5
Geology
SHIE B
. 1.5
20327102 Analytical Chemistry B 15 24|24
8 ~5 & 3
20439900 ﬂ—ii%m (#ﬁ&ﬁ%*) 2 32 | 32 2
English for science and technology
‘S];i 39 | 648 (592| 56 | 32 0 0 0 [105(15({9 25 0(0(2(0]0
IR
20451300 o n 4 64 | 64 16 4
Hydrogeology
AhAe £ 5T (OPHARR*)
20439400 | Organismal and Evolutionary 2.5 40 | 40 2.5
Ecology
ok
20439500 | =V F AR CRHLAIRA) 25| 40 |40 25
Diversity of Life
= FIEAF Gt (IMIRIEX)
) 20451100 | Introduction to Environmental 2.5 40 | 40 2.5
; + Science
E KX Fi CPHIRF)
= F | 20430800 2.5 40 | 40 2.5
=z Introductory Hydrology
oT & RRA DT 5 OMHARRK)
5 R | 20432200 | Introduction to Applied 3 48 | 48 3
a Microbiology
20432300 ESRALEST OP4iR*) 2.5 40 | 40 2.5
Ecosystem Ecology
KRR AL (OhEAR*)
2
20440000 Applied Wetland Science 2 32 1%
WA F 5 GIS R (UM% )
20440100 | Geomorphology and GIS 2 32 |32 2
applications
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Hrs Lec. Lab |Lab/ Dis B courses | 1st (2nd|3rd|4th|5th 6th| 6th 7th(8th
Res. Exp
WA R KEEKF R (ShHALIR
*)
1. 24 24 1.5
20441600 Urban Water and Waste Water >
Systems
AR (SR
20440900 T u. ’@ﬁﬂ{f— ( }‘?ﬁ’b&%*) 5 30 32 2
Fluvial Geomorphology
WP AR (IR
20440300 AR (O ARIRK) ) 2 | 5
Urban Storm water Management
A (Uh#isi
20440400 7J<ii. F P HBRRA) 2 32 |32 2
Aquatic Ecology
Eo L 9 &>
20450500 | HABAR A UPSLIIR A 2 | 32 |32 2
Water: Data to Decisions
K IR A FAB Ty ik (Sh 3R
*)
2 2 2 2
20450600 Numerical Methods in 3 3
Hydrogeology
BENE rHILHEXK)
20451400 2 32 |32 2
Rock Mechanics
B (SR
20440700 | FHEATE CPHHEIRA) 2 | 32 |32 2
Environmental Hydrology
HEEESF (Y 27
20440800 | FEFET U HHIRA) 35| 56 |56 3.5
Environmental Toxicology
IJ\ I
# 42.5| 680 [680| 0 | 16 0 0 0 5 12.5(6.5|5.5|9.5{10(3.5/ 0 | 0
Sum
=
- %7 @R, B F kiR
g)g:g Y 18.5| 312 |276
3R
a
e
4 144 | 2428 2336| 56 | 48 0 |96 0 [23.5)23.5121.5/21(9.5|10|5.5{ 0 | 0
Sub-total
44300400 | FFIAE 2 | 2A 2
Military Training
Python & & #4213kt A
41947500 | Course Design for Python Language | 1.5 | 1.5 /& 1.5
o A
g ® HEFA S F0 R I
S ® | 404294 ) N 2 2 2
g B, | 40429400 Introductory Earth Sciences Lab 3
z % KPS
=~ P 140429600 | Experiments on Introduction to 2 32 2
Environmental Science
EX Yy
40451200 | Experiments on Introduction to 2 32 2
Microbiology
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Res. Exp
KX IR I
1
40430900 LAB Field Methods in Hydrology ! 16
KAEAM AR OFIR*)
40441100 | The Natural History of Aquatic 4 64 4
Organisms
wRHFE] (FojE) B
40115602 | Geological Field Training 4 4 7 4
(Zhoukoudian) B
FLHFED (Z5%)
40421402 Professional Teaching Practice 4 47 4
KSR IRAL IR T
40430600 Hydrogeology Course Design ! LA !
a3
40437400 Practice for Graduation 6 6 A 6
B gt
40421700 Design for Graduation 8 8 Al 8
42008300 | 7 AFE 1| 1A 1
Labor practice
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‘S];i 375|265 0 0 0 0 0 0 35/8(5/0(0(0{4]9]|8
G|
it A8 B
zz350008| R AE 2 2
2 Social Investigation
7 % AR (FA LR ATEIE. A5
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g 012 Others (Contest, Invention, 3
@ 4 Innovation and Research
s X .
& % Presentation)
3 i
5
Sum
+
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186.5 26.5 |2336| 56 | 48 0 |96 0 27130.526.5/2119.5{10(9.5| 9 | 8
Total
A
KA %
20431 . 2 4 2 8 1.5
0431800 Hydraulics (/K ) 0|3
5 ¥ =
»n 20435000 LZF].7J<3; S 2.5 64 | 40 8 8 8 2.5
s q Applied Hdrogeology
(<]
g Bl 4% & K L2
& T | 20446300 | FEFALE 2 | 32 |28 4 2
‘; + Isotope Hydrology
= WTFKFTEEG S
= | 20401 3 32 |32 16 2
%- % 0401500 Groundwater Pollution & Prevention
e 35 £
Q R | 20445800 TRIR 2 | 32 |32 2
£ 7| Environmental Geology
g * HEHHFH OFRIEX) (T
20451500 | = 2 | 32 |32 2
Introduction to Scientific
Calculations
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0451600 Geological Impacts on Human 3 3
Health
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0451700 Environmental and Sustainability 3 3
Assessment |
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(Sino-Canadian Educational Joint Program)
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Education Courses C C Elective Work Freedom H Credit
. r r r r redi
%t D3 brot ourses ourses Courses ° Study ot eqis
5 176+26.5 /8 2604
F/ES | 628/34 | 160/10 648/39 680/42.5 312/18.5 80/5 186.5
1375 +255 A
FoHE
e 23.6% 20.9% 22.8% 9.9% 20.1% 2.7% 100 100%
)7 |
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