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Wwhy study Earth and

Environmental Sciences?
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If you want to...
% Understand how Earth and environmental systems operate
% Acquire good quantitative skills and apply scientific
principles to solve some of the most pressing
environmental problems (e.g., climate change, air and water
pollution, natural and geological hazards, energy and food crisis,
biodiversity loss...)
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To study the mechanisms of all “spheres” of the

Earth and environmental systems, and how their
interactions shape the Earth’s environment.
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The system consists of the atmosphere, hydrosphere,
cryosphere, geosphere and biosphere. Via studying their
processes, we understand and help mitigate natural and
manmade environmental threats.



Curriculum Design | iR t2iE=

Building upon traditional disciplines, including, e.g., geology (= &), meteorology
(B8 E3), oceanography ((8F£), , and
ecology (ZEREE2), we aim to establish an exciting interdisciplinary programme in
Earth and Environmental Sciences (M IKEIRIER B ZE — (A= ER 2R e R 2).
We aim to equip students with a solid foundation in basic sciences (physics,
chemistry, biology), quantitative skills (statistics, computation), and practical
knowledge of the Earth environmental systems, so that they are prepared to tackle
the various environmental challenges facing us today.



Man Nin CHAN (f£3Z%F), Associate Professor
Ph.D., Caltech; Postdoctoral Fellow, Lawrence Berkeley Nat. Lab.
Areas: Aerosol chemistry, composition, Formation and transformation of secondary organic

aerosols, Aerosol instrument techniques

Amos Pui Kuen TAI (&), Associate Professor

Ph.D., Harvard; Croucher Postdoctoral Fellow, MIT
Areas: Atmospheric chemistry & physics, Air pollution and climate change, Agricultural and

forest meteorology, Biosphere-atmosphere interactions, Ecosystem services and food
security

Francis Chi Yung TAM (525 8), Associate Professor
Ph. D., Atmospheric and Oceanic Sciences, Princeton University
Areas: Climate dynamics, Global warming and extreme events, Dynamical downscaling

Joe Shing Yip LEE (Z /%), Professor

Ph.D., HKU; Professor, Griffith University, Australia; Fellow, Royal Society of Biology
Areas: Ecosystem ecology of estuarine wetlands, Application of stable isotopes in marine
environmental research, Marine ecosystem dynamics, Rehabilitation and restoration



Lin LIU (£13f), Associate Professor

Ph.D., U. of Colorado, Boulder; George Thomson Postdoctoral Fellow, Stanford University
Areas: Remote sensing and deep learning applied to earth system science, Cryospheric
Sciences, Space Geodesy, Deep Learning

Yen Joe TAN (P&E771%), Assistant Professor

Ph.D., Columbia University; Postdoctoral Fellow, Stanford University

Areas: Volcano seismology, Earthquake seismology, Marine geophysics, Machine learning
applications in geophysics

Teng-fong WONG (= [E£75), Research Professor

Ph.D., MIT; Former Chair, Dept. of Geosciences, Stony Brook University; AGU Fellow
Areas: Earthquake mechanics, Rock physics applied to natural resources, Environmental
hydrogeology.

Hongfeng YANG (15 7= ), Associate Professor

Ph.D., Seismology, Saint Louis University

Areas: Earthquake Source Physics, Subduction zone dynamics, High-resolution imaging of
crustal fault zones and subsurface structure, Deep learning



Teaching Staff

Tammy Pui Yuk TAM (il &), Lecturer
Ph.D., HKU; Postdoctoral Fellow, Assistant Lecturer, HKU
Areas: Metamorphic Petrology and Geochronology, Structural geology

Andie Yee Man AU-YEUNG (EX[5%5 =), Lecturer
Ph.D., City University of Hong Kong
Areas: Tropical meteorology, Seasonal climate prediction, Tropical cyclone activities

Ronald Kwan Kit LI (Z=#3), Assistant Lecturer
D.Phil., University of Oxford
Areas: Climate dynamics, Seasonal predictions




Apple CHUI (£ 1il15), Research Assistant Professor

Ph.D., CUHK; Pew Fellow for Marine Conservation

Areas: Reproductive and larval ecology of corals, Coral recruitment dynamics, Reef
restoration using sexually reared corals

Laura FALKENBERG, Assistant Professor

Ph.D., University of Adelaide, Australia

Areas: Global change biology; Marine ecosystem dynamics; Herbivore-autotroph interactions;
Socio-economic consequences of environmental change

Haiwei LUO (%&/812), Associate Professor
Ph.D., University of South Carolina, USA
Areas: Microbial evolution and ecology, Genomics, Bioinformatics

Michelle Man Suet LAW (Z8X Z5), Lecturer

Ph.D., CUHK

Areas: Earthworm ecology and biodiversity, Soils and the environment, Biogeochemistry and
ecosystem functioning, Sustainability and environmental resources management



Ling Ming TSANG (& < #), Assistant Professor

Ph.D., CUHK

Areas: Biogeography and conservation genetics, Evolution and phylogeny of
crustaceans, Molecular ecology of marine animals

Martin Tsz Ki TSUI (#xF 1), Associate Professor
Ph.D., University of Minnesota, USA
Areas: Environmental pollution, ecosystem biogeochemistry, stable isotope applications

Benoit THIBODEAU, Assistant Professor

Ph.D., University of Quebec at Montreal, Canada
Areas: Ocean biogeochemical dynamics, Stable isotope geochemistry, Anthropogenic
impacts, Paleoceanography & paleoclimate

Hung Kay LEE (Z=)J5&), Associate Professor

Ph.D., CUHK

Areas: Synthesis, structural characterization, and reactivity studies of amidometal
complexes, Design of structural and functional mimics to the active sites of various
metalloproteins.



Teaching Staff

Donald Ka Long CHAN (F&ZER), Lecturer
Ph.D., CUHK
Areas: Environmental chemistry
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EESC Major : /72 credits (minimum)
University : 123 credits

| Science Foundation
(12 creds science subjects + 3 creds computation + 1-2 creds lab/field)

e | EESC Required Subjects

Electives E{8
3-6 creds

Supporting Science and Mathematics

Electives I8
23-24 creds

EESC Elective Subjects
Required &
3 creds

Programming, Computational and Statistical Skills

Required H{E
6 creds

Required Capstone Project



EESC Foundational Subjects (4 out of 6)

Climate System Dynamics
RIZZHRENNE

Environmental Science

RIERIB S

Solid Earth Dynamics
[E] 32 Hth Bk Eh ) 22 IRiE LIRS

Environmental Engineering

Environmental Chemistry
IRIRIEE

Supporting Science and Mathematics Subjects

Advanced practical skills:

Remote Sensing &/ /RIZEAFER

Statistical Methods and Data Analysis

Et T RERIB

Numerical Methods and Modeling

B RERS

General study or specialization in 3 streams:

Atmospheric Science KRR

Geophysics Bk 12 £

Environmental Science & Technology
RIS AR B il




Atmospheric Science Stream

(tﬂ*‘l’%n )

% Atmospheric Science is the study of the dynamics
and chemistry of the atmosphere, and the
mechanisms shaping the climate system.

% This encompasses the interactions between various parts of the
atmosphere as well as interactions with the oceans and
freshwater systems, biosphere and human activities.
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Geoscience Field Trip
. s KR BB EER (RS

Geo P h YSICS Stream (ﬂﬂ B.k q:@ IE %E igf%fé%@fﬁ%ii@% )Trip

Fundamental Geoscience Fieldwork

IR RIEBF MR A ER (B )
Advance Geoscience Field Trip

Geophysics focuses on studying the Earth using FIMBEER (AEL)
e gravity (277), electromagnetic (&% 7]) and Marine Geology and Geophysics
it seismic (#1E5%) methods. EEHE B R IRER (A N)

«» Students will acquire solid physical and mathematical foundations
and quantitative understanding of the solid Earth, including:
- surface and internal structures - geotechnical engineering
- geohazards and mitigation
- exploration of mineral and natural resources
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Environmental Science & Technolog\.

Stream (3

2157 8 s

% Environmental Science and Technology focuses on the
chemical and ecological processes shaping environmental

and human health, and the technical methods used to
monitor and mitigate pollution and ecological disasters.

% Students will also gain basic knowledge and practical skills in
strategic planning, policy development, pollution control and
waste treatment, biodiversity and environmental conservation.
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Two Paths to Join
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Applicants could join us via:

= JUPAS 4648 Earth and Environmental Sciences Programme
= JUPAS 4601 CUHK Science Broad-based Admission Scheme - EESC Major

25




Admission Requirements for JUPAS

Applicants - 2022 Entry

JS4601 SCIENCE

Core Subjects Elective Subjects
C E M L 1 2 Requirements Programme SeIeCtlon
Principle: Best 5
3 3 2 2 3 3 1st Elective: Any one from Biology / Chemistry / Physics / M1 or

M2 [ Combined Science or Integrated Science

2nd Elective: Any one subject in Category A

JS4648 Earth and Environmental Sciences

Core Subjects Elective Subjects
C E M L 1 2 Requirements
3 3 3 2 4 3 1st Elective: Any one from Biology / Chemistry / Physics [ M1 or

M2 [ Geography / Combined Science

2nd Elective: Any one subject in Category A

26



STEMAZIEES

STEM Talent Scheme

= Obtained at least THREE stars in THREE STEM-related elective subjects in HKDSE
(e.g. 5*5*5*/ 5**5*3 [ Gr*Gx*Grx)
= STEM-related elective subjects:

v Biology/Chemistry/Physics/Mathematics Extended Module | or [I/Combined
Science/Integrated Science/Information and Communication Technology/Design
and Applied Technology

= Special consideration will be given to applicants who do not fulfill Programme’s

minimum requirement. Admission interview may be needed.
27



Admission Scholarships

HKDSE Best 5 Score Scholarships offered by the EESC
Programme

$25,000 (one-off)

>=33

>=310r
29 (including one 5** in $10,000 (one-off)
BIO/CHEM/PHY/M1 or M2)

>=29 $5,000 (one-off)

The University and Colleges also offer admission scholarships for outstanding students.
RERERTERNERENBEREABREESS -
29



Diversified Teaching Modules
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Diversified Teaching Modules | 27t

Applied Geophysics and Seismology

™
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Diversified Teaching Modules

Data Analysis and Numerical Modeling
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Bluff Head, Hong Kong R




Field Study
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Diversified Teaching Modules | 2

o™
- -
=N =

—

\—ﬁ'—

Field Trip in Sabah studying pitcher
plants and wetland mammals there

Field Excursion at

Mount Kinabalu (4095.2 M)



Seismometer and a monitor showing real time
ground velocities (ground movement) recorded

Weather in a Tank for
geophysical fluid dynamics (GFD)
experiment using a rotating tank

Petrographic Microscope for identifying
rocks and minerals in thin sections



Diversified Teaching Modules |
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Laboratory mesocosm study using 3D printed mangrove models to
investigate the value of mangrove forests as nursery site for juvenile
fish in a Final Year Project




Granite

A light-coloured, coarse-grained, igneous rock, consisting of essential quartz (ot least 20%), alkali feldspar, mica

D . . I - d I I l . M d I ‘
]

(biotite and/or muscovite), with or more commonly without amphibole, and accessory spatite,

and sphane. Hypersolvus granites are characterized by one type of alkali feldspar, usually microperthite, whereas
subsolvus granites are characterized by two types of alkali feldspar: microperthite and albite. Granite can be formed
by partislmelting of old continental crust, on a local scale by in situ replacement of continental crust (granitization),
by factonal cystolcation of beseft mogr, o by 6 combinston o thase processeks - A Dictionay of Geolog and Earth
Sciences (4 ed), Oxford University Press

Earth System Science Programme

‘v,y e-Learning Resource Pool

Home Video Resource Rocks & Minerals Gallery KEEP Courses Interactive Modules About u:

Volcanoe (click here to start) Petrology_{cnck here to start) HK 80|gy_(click here to start)

size: around § em

‘Volcanoes' is one of the significant features on This course will introduce you to the study of In this course, students can learn typical

Earth. This module introduces volcanoes, with
detailed explanations in their composition,
formation, eruptive style, type, etc. We will also
study some tectonic settings and magma. There
will be interactive games and videos.

Course(s): ESSC2010

Geophysical Flu
Dynamics
(click here to start)

N
\\\\\\\\ ,Wa,l '////’
i

\\\\mm

igneous, sedimentary and metamorphic rocks of
the earth's crust and mantle. We will investigate
the origin of the major groups of igneous,
sedimentary and metamorphic rocks with an
emphasis on the physical and chemical processes
that give rise to these different rock types. In
addition, corresponding tectonic settings and
paleo-environments for these rocks will be
studied. You will learn how to classify rocks based
on rock-forming minerals in hand specimen and
thin sections, as well as their textures and
structures.

Course(s): ESSC4120

Getting Started with Pytho
Programming_ in Earth System
Science (click here to sta

geological phenomenen in Hong Kong. A number
of locations will be introduced, including the Bluff
Head, Po Toi Island, Tung Ping Chau, High Island
and Lai Chi Chong. The format is to watch the
geological field trip videos and answer questions.
Course(s): ES8SC1000, ESSC2010, ESSC3100



https://cuhkesscelearn.wixsite.com/home
http://www.youtube.com/watch?v=_gq7Mcpc1ec

Extracurric
Exchange

2017 ESSC x Physics US Study Tour

0 « e : i
Arctic Geology il S y
The University Centre in Svalbard ArCtIC GeophySICS i Jet Propuision Laboratory
ﬁ [\ = California Institute of Technology

The University Center in Sval

Paul YEUNG
2020 University of Bergen Exchange



Student Exchange Programme

K'H Royal Institute of Technology (Sweden)
Univ. of Gothburg (Sweden)
Tecnologico de Monterrey (Mexico)
Queen's Univ. (Canada)

Univ. of Toronto (Canada)

Univ. of British Columbia (Canada)
Univ. of Waterloo (Canada)
American Univ. (USA)

Boston College (USA)

Univ. of California, Irvine (USA)
Pennsylvania State Univ. (USA)
Ohio State Univ. (USA)

Claremont McKenna College (USA)

cen admitted though

Univ. of Copenhagen (Denmark)
Univ. College Utrecht (The Netherlands)
Univ. of Lausanne (Switzerland)
Leibniz Univ. Hannover (Germany)
Australian National Univ. (Australia)
Univ. of New South Wales (Australia)
Univ. of Helsinki (Finland)

Univ. of Hawaii, Manoa (Hawaii)
Peking Univ. (China)

Hanyang Univ. (Korea)

Nagoya Univ. (Japan)

Christian Univ. (Japan)

Kyoto Sangyo Univ. (Japan)

and more...
41



Extracurricular Activities @ -
Internship Opportunites )4
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Conservation Department
Eco-Education & Resources Centre
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2019 Hong Kong Observatory Internships
(9 ESSC students) JACOBS EL IRIRIREE

Envnronmental Protection Department
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Extracurricular Act’i ,
Ambassadors

Atmospheric Science
Ambassadors

Atmospheric Science
Ambassadors

' Weathe Cameras

R Team Award Applicatio
eung Hung Kee General Educati
Scholarship for Sustainable

- Geoscience

Ambassadors

Thank you and your team for af%
scholarship. After careful delibe
panel members, I am writing to*=L |

awarded the team scholarship fOFTccognition or your
contribution towards the SDGs. It is hoped that the

ant for your future
yDGs in your daily
the scholarship

Geoscience
Ambassadors

. -
g+ Geoscience
Ambassadors misht he invited to

achieved.

>
o you and your

Geoscience
Ambassadors



Products by Geoscier
Ambassadors

Hong Kong Geological Time Scale
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Products by Geoscience
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GEOGUY_HK

Interesting facts
in Geoscience
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‘ Eﬁﬂ%f&ﬁ Scotia Plate G Q 0
542 views - Liked by wingsum1031 a d
geoguy_hk HEfRiLifield Vol.4 - FHEHE - HERE - KON/EE. BEME %
i&- Geoscience Ambassador: ESSC+ CUHK - https://youtu.be/
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View 1 comment
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Materials Developed by Students

ESSC Geoscience Study Info (Unofficial)

Mathematical Handbook for Last update: 2021/05
Earth S}TS te m S C 16 nce Geoscience and Relevant Course List

ESSC Geoscience Study Subfield

~ An introductory hands-on guide ~

ESSC Math Training Pathway (Optional)
Tentative ESSC Geoscience Course Schedule 2020-2022

oT dT

Course Introduction
ESSC4020 Rock and Soil Mechanics
ESSC4180 Earthquake Source Physics
ESSC4601 Research Seminar in Earth System Science
ESSC4602 Volcanoes: Formation, Unrest, and Eruption

Career Aspect
Geotechnical Industry Requirement
Internship Opportunities
ESSC Internal Internship/ Learning Opportunities:
Company Internship/ Job opportunities
Postgraduate Study

Contact Dr Tammy or Jeremy for any enquiries

ESSC Math Handbook by Benjamin Loi

Geo- course selection guide by Jeremey Wong
https://drive.google.com/file/d/1692B3QH7h2d1_RKWP_K17EvkmVym8sVj/view

O WM OO, & W W N

https://esscstudycenter.github.io/materials/Handbook.pdf

2usp=sharing


https://esscstudycenter.github.io/materials/Handbook.pdf
https://drive.google.com/file/d/16q2B3QH7h2d1_RKWP_K17EvkmVym8sVj/view?usp=sharing

EESC Graduate

Employment Status
ESSC (Response Rate: 73%)

7%

ENSC Career Path (2014 — 2019 Data):
I NGO 22%

/" Environmental related industries 19%
" Government 8%

/" Education 4%

" Further Study 4%

/" Business 23%

. OtherS 20% mFull-time employed mFurther studies mOthers

50



EESC Graduate

Employment Status

(The survey below is for the
former ESSC programme.)

= Hong Kong Government
M Department such as Architectural Services, Environmental Protection,Hong Kong Observatory
M Technical Officers Trainee, Experiment Officer, Outreaching Coordinator
v Company / Industry
m Companies such as Arup, EGS, Fugro, Tysan, Ambit Geospatial Solution, BGCA &/8/\&EEfz= =, Cathay
Pacific, CLP 98, HKT &/& &, The Salvation Army F{HE, Viu (PCCW)
M Assistant Geologist, Project Engineer, Software Engineer, Data Scientist, Data Analyst, Editor
v Education
B Junior Research Assistant in University
M Teacher in Primary School and Secondary School
& Further Studies
M MPhil or PhD Programme in Hong Kong or overseas such as UK, USA, Australia, Germany, Switzerland,
Japan, etc.

and more...
51



“The Earth 1s what we all have iIn common.”

“Thank you for listening!

52



