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Why study Earth System )3

Science?
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If you want to...

% Understand how the Earth system operates

s Acquire good quantitative skills and apply scientific principles to
solve some of the most pressing environmental problems (e.g.
global and environmental climate changes, air and water pollution,
natural and geological hazards, energy/ resources exploration...)

Lands esv‘tr‘lgger‘ed by ear‘t\ U3 2
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Study mechanisms of all “spheres” of the Earth system,

and 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 | BRRE &

Building upon traditional science disciplines, including, e.g., geology (ith = £),
meteorology (A5 %), and oceanography (i&7£58), we aim to establish an
exciting interdisciplinary programme in Earth System Science (kR FFI 22
—EfEEER 2R R RTE).

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 System, so that they are prepared to participate in
tackling the various environmental challenges facing us today.
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Man Nin CHAN ([£3Z %), Associate Professor & Director

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 (&;ji#£), Associate Professor

Ph.D., Harvard; Croucher Postdoctoral Fellow, MIT
Areas: Atmospheric chemistry & physics, Climate-chemistry-biosphere interactions,
Impacts of global environmental change

Francis Chi Yung TAM ((2%& £ ), Associate Professor
Ph. D., Atmospheric and Oceanic Sciences, Princeton University
Areas: Climate dynamics, global warming and extreme events, Dynamical downscaling

Joe Shing Yip LEE (ZRL3), Professor (by Courtesy)

Ph.D., Wetland Ecology, HKU; Professor, Griffith University, Australia

Areas: Ecology and biogeochemistry of estuarine wetlands, Application of stable
isotopes in marine environmental research, Marine ecosystem dynamics, Rehabilitation
and restoration
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Lin LIU (23#%), Associate Professor & Division Head
Ph.D., U. of Colorado, Boulder; George Thomson Postdoctoral Fellow, Stanford

Areas: Remote sensing applied to earth system science, Cryospheric Sciences, Space
Geodesy, Deep Learning

Yen Joe TAN ([E%T/%), Assistant Professor

Ph.D., Geophysics, Columbia University

Areas: Volcanic eruption dynamics, Seismic imaging and monitoring with ambient
noise, Machine learning and data science, Induced and triggered earthquakes

Teng-fong WONG (&7 ), Research Professor & Founding Director
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 (157 1i&), Associate Professor
Ph.D., Seismology, Saint Louis University
Areas: Subduction zone dynamics and megathrust earthquakes, High-resolution

imaging of crustal fault zones and subsurface structure, Earthquake detection and
location, Earthquake source mechanics



Teaching Staff

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

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

Ronald Kwan Kit LI (Z=§31%), Assistant Lecturer (Starting Sep 2021)
D.Phil., University of Oxford
Areas: Climate dynamics, Seasonal predictions




ESSC Major : 72 credits
University : 123 credits

| Science Foundation
(12 credits science subjects + 3 credits basic computation)

ESSC Core Subjects

Electives iB#§ Physical Sciences SiGtSailChiul el Mathematical Sciences Yr 2 -
Tk Sciences 3

Required 6§ ESSC ReqUirEd SUbieCts

18 creds

Yr2-3o0r4

1 4

ESSC Elective Subjects

Physical Sciences Azt En.wronmental Mathematical Sciences
Sciences

Required Capstone Project

Electives 1R

15 creds

Required 8
6 creds



ESSC Major : 72 credits
University : 123 credits

| Science Foundation |
(12 credits science subjects + 3 credits basic computation)

A | 5 ﬁ ri-2
ESSC Core Subjects '

6 creds \/

Electives 1B Physical Sci Life & En.wronmental
12 creds \/

NUWWPPINN % ESSC2010 Solid Earth Dynamics ([EIR&#ERE) 1)
18 creds Ul % ESSC2020 Climate System Dynamics (B IER MBI H )

ESSCElective Subjects
Electives B #

15 creds : : Yr3-4
Required & o ~
By Reqmred Capstone Project ¢ Yr 4

Mathematical Sciences ¢ Yr2- 3

Yr2-3o0r4




ESSC2010 Solid Earth Dynamics (El2&ithEk &) 1 £

e Under the scientific framework of plate tectonics theory, this course explores the physics
and chemistry of the Earth, and a diversity of geologic phenomena over a broad spectrum
of temporal and spatial scales.

e Exciting topics include: earthquakes and volcanoes, mysteries of minerals and rocks, use
of earthquake waves to probe interior of the earth.

ESSC2020 Climate System Dynamics (R1& R8N HE

An integrated introduction to the climate system, emphasizing the dynamics of the
atmosphere and its physical and chemical interactions with other Earth system

components.

Applies basic scientific and mathematical principles to explain the history, current state
and future of weather and climate, natural hazards, and climate change under natural
variability and anthropogenic influences.




Admission Scholarships

HKDSE Best 5 Score Scholarships offered by the ESSC
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.
RERERNTEAMBERENZERBAZERSE,
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= Atmospheric Science Stream
=~ (Geophysics Stream
= (General Stream)
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ESSC Core Subjects

Climate System Dynamics &I & &) HE Solid Earth Dynamics [El§&tth Bk ) 1 £

Supporting Science Subjects

Physical Sciences Life & Environmental Sciences Mathematical Sciences

Advanced Scientific Geophysics and Geology
WERMOSPHE Quantitative Methc_)ds for ESSC
kKRR BT ESE p—
“ESOSPHE;;E / \ N
RATOSPHER, L Numerical Method and Modelling $t1& % #i % "
QOPOSPHEL

Time Series & Statistical Analysis
B e 51 ER AR &t S0 4

L Remote Sensing & % [RIEELER

and more ...




Geoscience Field Trip

= HIKREBHENER (MRR)
GeothSlcs Stream (jﬂ;ﬁ%@%ﬂ Integrated Geoscience Field Trip
HIKEBEFNEEEE (FiB)

Fundamental Geoscience Fieldwork
Ik EBHNMNIEEE (BE)
Advance Geoscience Field Trip
Geophysics focuses on studying the Earth using HoEER (A&WL)
s gravity - E A, electromagnetic - B, 71 & Marine Geology and Geophysics

Ll seismic methods - #hE & B B R IR (HION)

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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Atmospheric Science Stream

(REFHAE)

% Atmospheric science is the study of the dynamics and
chemistry of the atmosphere, hydrosphere and
biosphere that surround the Earth.

This encompasses the interactions between various parts of the
atmosphere as well as interactions with the oceans and
freshwater systems, the biosphere and human activities.
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=~ You are recommended to declare your stream early on

(e.g.,in Term 2), but you are allowed to change your stream
at any point before graduation.

= Please note that careful selection of elective courses in
both streams, with 1-2 additional courses in Physics, can
fulfill the requirements of a Minor in Physics.

17



Faculty Packages

= You should finish all these courses in Year 1.:
= MATH1010 (preferred), 1520
= PHYS1111 (preferred), 1001, 1002,1113
= CHEM1070 (preferred), 1072
= STAT1011 (preferred), 1012
= You should have taken the programming requirement (CSCI1120,
1510, 1520, 1530, 1540, PHYS2061 or ESSC2030) by the end of
Year 2

18



Course Recommendations

Term 1 Term 2

Remarks

Faculty Packages Physics, Chemistry, Statistics,  vear 1-2
+CS Mathematics, Computer Science y
FP : Physics PHYSI111 PHYS1122 «— year1
FP : Mathematics MATHI1010 MATH2550 «— yearl
ESSC Year1 ESSC1000 ESSC2010 «— year1l
FSSC Vear 2 FSSC2020 Other ESSC — time clashes:
courses always choose FP!

19



Golden Rules

= Finish as many 1000- and

@% 2000-level courses as you can
- ") during Year 1 and 2!
GOIaen = Always choose FP over other
Rules courses
\, < = More time clashes will appear

along the path

20



Requirements of Major Programmes

MyCUHK | Library | CUHK A-Z | Giving to CUHK | Socializing CUHK | Shortcuts

- 3 3 .
ﬁeCl%lizi’seUr\iversi?;ofHongKong n m m u E | Search E 815

PROSPECTIVE STUDENTTAFF | ALUMNI | MEDIA | VISITORS

ADMISSIONS COLLEGES FACULTIES TEACHING & LEARNING RESEARCH & IMPACT CAMPUS

ABOUT CUHK

. https://www.cuhk.edu.hk/
2. — Students

Browse Program Information

Academic Career [ Undergraduate v]
3. — Student Handbook Academic Year (2021 V|
. . Faculty Faculty of Science v]
‘.. Requirements of Major Programmes and Study Mode Full-ime -]
. . Academic Program (334 new curriculum) B.Sc. in Earth System Science ‘
Minor Programmes not listed under Q
"Other Minor Programmes" tongy e Frogrm | |

5. Browse Programme Information

- —IRefreSh

Verification Code ‘ HDRL ‘

Search

*** Please check every year for the most

Faculty of - T334 new curriculum}

. il Science i B.Sc. in Earth System
updated version!
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https://www.cuhk.edu.hk/
http://rgsntl.rgs.cuhk.edu.hk/aqs_prd_applx/Public/Handbook/

Diversified Teaching
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Diversified Teaching Modules | 26 c202
Applied Geophysics and Seismology

500 MHz Target: a hollow aluminum pipe
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Diversified Teaching Modules | Z25t#( Jg-

Remote Sensing

Rountain View
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PN E MATLAB
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3D model of a tight fold.in HK

Infrared CUHK

Deep Learning and Artificial Intelligence



Diversified Teaching Modules | 26t 22

Data Analysis and Numerical Modeling
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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



Dlver51f1ed Teaching Modules | 82

A light-coloured, coarse-grained, igneous rock, consisting of essential quartz (at least
(biotite and/or muscovite), with or more commonly without amphibole, and accessory

and sphene. 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 partialmelting of old continental crust, on a local scale by in situ replacement of continental crust (granitization),
by fractional crystallization of basalt magma, or by a combination of these processes. — A Dictionary of Geology and Earth
Sciences (4 ed.), Oxford University Press

%), alkali feldspar, mica
apatite, magnetite,

Earth System Science Programme

‘wy e-Learning Kesource Pool

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

Volcanoes (click here to start) Ptrlgy_{chck here to start) HK Igy_(click here to start)

size: around 8 cm.

‘Volcanoes' is one of the significant features on
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)

W\\\\ X «,"o°<?a i,[l
B

This course will introduce you to the study of
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

In this course, students can learn typical
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): ESSC1000, ESSC2010, ESSC3100



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

Extracurric
Exchange

2017 ESSC x Physics US Study Tour

" = = Yy o=
Arctic Geology il SN
et e ones | ArCtic Geophysics ‘ WIAAEY F- -
The University Center in Svall 1) B 8

929 . Tenl -

Paul YEUNG
2020 University of Bergen Exchange



Student Exchange

Programme

= List of University that ESSC students have been admitted though Student Exchange
Programme:

University Centre in Svalbard (Norway)
University of Bergen (Norway)

KTH Royal Institute of Technology (Sweden)
University of Gothburg (Sweden)
Tecnologico de Monterrey (Mexico)

Queen’s University (Canada)

American University (USA)

Boston College (USA)
University of California, Irvine (USA)

University of Copenhagen (Denmark)
University College Utrecht (The Netherlands)
Australian National University (Australia)
University of Helsinki (Finland)

University of Hawaii, Manoa (Hawaii)

Peking University, Beijing (China)

Hanyang University (Korea)

Nagoya University (Japan)

and more...
31



Extracurricular Activities

N & =}
"’ HONG OBSERVATORY

;_"Internshlp Opportunites @ @ i i

, CLUSTERTECH
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Environmental Protection Department JOCKEY CLUB MUSEUM OF CLIMATE CHANGE

HKO, EPD, ClusterTech Limited

HONG KONG

‘A SCIENCE MUSEUM - Geophysical Research, Weather Forecast, Pollution
Chemistry Modeling, Measuring Equipment Operations
- Model Simulation, Data Mining, Al

2019 Hong Kong Observatory Internships

(9 ESSC students) CEDD, Jacobs, CM Wong & Associated Limited, CH2M, EGS,
R Aurecon, AECOM, Meinhardt, Georisk, LAM Geotechnics Ltd.,
ESRI

- Geotechnical and geoscience

Incorporated Research Institutions for Seismology
- Research Institute

Hong Kong Science Museum

Jockey Club Museum of Climate Change - 3 5 & & (%2t 1448
ELITE, CUHK



http://www.gaia.cuhk.edu.hk/

Extracurricular Activities

Internship Opportunites

= List of companies offering internship to ESSC students:
= Geotechnical Engineering Office
= EGS (Asia) Limited
= List of companies collaborating Final-Year = Meinhardt
Projects with ESSC: = AECOM

=  Geotechnical Engineering Office = Aurecon
= QOve Arup & Partners Hong Kong Limited = CHM ' o
.. = CM Wong & Associate Limited
= Fugro (Hong Kong) Limited )
= Hong Kong Observato = Georisks
.g 8 Y ry = |AM Geotechnics Limited
= Environmental Protection Department . Esri

= Hong Kong Observatory
= Environmental Protection Department
= Hong Kong Science Museum

= ELITE, CUHK -



Extracurricular Activities

Undergraduate Research Programme

Students are always welcome to join
Summer or Year Long Research Internships

Prof. Man Nin CHAN .
Ph.D., Environmental Science and Engineering, California Institute of Technology

Research Fields
» Aerosol physics and chemistry * Multiphase, heterogeneous oxidative chemistry and kinetics
* Chemical ageing of organic aerosol * Ambient pressure soft ionization (Direct Analysis in Real Time, DART)

Email mnchan@cuhk.edu.hk

Prof. Yen Joe TAN [k %71k
Ph.D., Geophysics, Columbia University
Research Fields

Prof. Lin LIU %3
Ph.D., Geophysics, University of Colorado at Boulder

* Volcanic eruption dynamics * Seismic imaging and monitoring with ambient noise Research Fields
* Induced and triggered earthquakes « Machine learning and data science * Cryosphere geophysics * Geodesy and near surface geophysics
Email yjt@stanford.edu * Remote sensing * Deep Learning applications in Earth system science

Email liulin@cuhk.edu.hk

Prof. Amos P. K. TAl #i:# f§
Ph.D., Engineering Sciences (Environmental Science and Engineering), Harvard University

Prof. Teng-fong WONG 7 iz
Ph.D., Geophysics, Massachusetts Institute of Technology
Research Fields

Research Fields
* Experimental rock deformation * Rock physics applied to energy resources * Atmosphere chemistry and physics * Air pollution, climate change, and land use change
 Earthquake mechanics ¢ Environmental hydrogeology * Interactions between climate, ecosy and atmospheric composition

Email tfwong@cuhk.edu.hk * Impacts of global environmental change on public health, agriculture and poverty

Email amostai@cuhk.edu.hk

Prof. Hongfeng YANG #5 % %

x
Ph.D., Seismology, Saint Louis University Prof: Frans €.V TAM ¥ S

Ph.D., Atmospheric and O ic Sci Pri Univers|
Research Fields Rese;rch FieI:is I [ -
* Subduction zone dynamics and megathrust earthquakes « Climate dynamics, tropical meteorology e Seasonal climate prediction

* High-resolution imaging of crustal fault zones and subsurface structure « Impact of climate change « Statistical and dynamical downscaling
A ¢ Earthquake detection and location « Eathqiake source mechanics Email Francis.Tam@cuhk.edu.hk
Email hyang@cuhk.edu.hk
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Extracurricular Activities B g o GonaraEsiet

Ambassadors

Atmospheric Science ' N ‘G\m;science ==
Ambassadors ] v ’ o mbassadors

Thank you and your team for a8

scholarship. After careful delib

panel members, I am writing to*1}|
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- the scholarship
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) |
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Products by Geoscience Ambassadors 0 Q 0
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Materials Developed by Students
ESSC Geoscience Study Info (Unofficial)

Mathematical Handbook for Last update: 2021/05
E a9 rth S}TS t ecm S C 1 ernce 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

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

O W WOowwMmM OO u & W W N

Contact Dr Tammy or Jeremy for any enquiries

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

usp=sharing

ESSC Math Handbook by Benjamin Loi
https://esscstudycenter.github.io/materials/Handbook.pdf

38


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

ESSC Graduate
Employment Status

= Response Rate: 73%

m Full-time employed mFurther studies mOthers
39



ESSC Graduate

Employment Status

Hong Kong Government

=  Department such as Architectural Services, Environmental Protection,Hong Kong Observatory

=  Technical Officers Trainee, Experiment Officer, Outreaching Coordinator
= Company / Industry

= Companies such as Arup, EGS, Fugro, Tysan, Ambit Geospatial Solution, BGCA E#H/NEF R E, Cathay

Pacific, CLP #1&, HKT &F&E A, The Salvation Army =, Viu (PCCW)

=  Assistant Geologist, Project Engineer, Software Engineer, Data Scientist, Data Analyst, Editor
Education

= Junior Research Assistant in University

=  Teacher in Primary School and Secondary School

= Further Studies
= MPhil or PhD Programme in Hong Kong or overseas such as UK, USA, Australia, Germany, Switzerland,
Japan, etc. and more...

40



“The Earth is what we all have in common.”

“Thank you for listening!

41
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Seismology Professor YANG Hongeng & Gj '
Professor WONG Teng Fong
=

Earth System Science Programme

Photo by Tommy Cho
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Remote Sensing in Earth Science
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Lava formed glassy pillow-like structures on the seafloor during a 2015 eruption on Axial Seamount
off the Oregon coast.
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Underwater Volcano Offers Rare
Look at Eruption in Real Time



Atmosphere-Biosphere
Interactions
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Award for Young Scientists 2015 on behalf of the “g
World Meteorological Organization W)y

Tuesday, 1st September 2015
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Atmospheric Science : Research in Aerosols

REFHR : REEBITIE

KB FRRR. RERAXTERRG, HRARFE
Ry, i RBRER T EAFRNLREMRISITRBZBARGS, the
ﬂlﬁﬂ%ﬁﬁ&ﬁ%ﬂﬂﬁﬁ}ﬂl?ﬁﬂ‘lmﬁo MR, MR EPEELAR
&, BT ERRMAILIS T ERNRS.
MER BRI R R AT LIEE TE, /et EEaREET !




: o - g

WG MIRES BOW 201551 5288 ex) F5SCEFRWEN WEI PO

gl

Professor Francis TAM
Earth System Science Programme

ERORTE G © JhpORUHEER [ 1E o

oDEnrED Ax Rlomd

B ARBLEFAHRASNEEMBRAKE (LEREHERASEE A R
RAAEHR - MERHERE  THTREOUD TS > ATRBAR 4 i N

HERARLRETE - ERRAMVEEREFRZECR  BORSE ’ \
RRBLGE  FLRETHRFER  BNARHTIHRL - XS
ERUBEER PR LENDRETRMNE  FEFUREERS
BRABHAARRERA @ LNEHHEELANRRBLOHR -
AHS BREHRIME  HERXA « £BBR  BTFELANER
BRESH  REFHBERUAB-FHMAEH  RPE—-FAITE
RARRBHSELUEMIMENLE  HEZEEXREFRINE -

A 2HRE

-EEE (BRFHE)

[ ——

[HHSREH] SRS TRag, 0 TILTTL o FOASBUERABIERDRAET EREE
157 TRERENLE  IRARRTRREAS  EURBREZHELSE  EERERLT
IR o ) R ABEER IR RGN SERRITEEEN MRS R EEE
FEAFF A Bifmaw R R LoE e A RbERT L9 E01 SR IR E R
SHBEIBES » PIIRARIHLIIISELES0ES K » FR0ISEEIMEETOEIR (RE) °

KRG R
SR E RS




