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Programme Introduction
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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...)
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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 | AR S

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 Bk R#FI 22
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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.



ESSC Major : 72 credits
University : 123 credits

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

ESSC Core Subjects

Electives [ B Physical Sciences Life & En.v1ronmental Mathematical Sciences Vra.
12 creds ¢ Sciences 3

Required 6§ ESSC ReqUirEd SUbieCts

18 creds
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ESSC Elective Subjects

Physical Sciences Azt En.wronmental Mathematical Sciences
Sciences

Required Capstone Project

Electives 1R

15 creds

Required WA
6 creds



ESSC Core Subjects

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

Supporting Science Subjects

Physical Sciences Life & Environmental Sciences Mathematical Sciences

Advanced Scientific Geophysics and Geology
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Time Series & Statistical Analysis
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and more ...




Advance Geoscience Field Trip
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Geophysics Stream (HiER7EHE

Integrated Geoscience Field Trip
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Geophysics focuses on studying the Earth using
S — gravity - £ 71, electromagnetic - 71 & seismic methods - #1F K

(RIGID)

“  Students will acquire solid physical and mathematical foundations
and quantitative understanding of the solid Earth, including:
- surface and internal structures - mountain formations
- geohazards and mitigation
- exploration of mineral and natural resources
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Atmospheric Science Stream

(RFFH2AE)

% 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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Seismology Professor YANG Hongeng & Gj '
Professor WONG Teng Fong
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Earth System Science Programme

Photo by Tommy Cho
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Remote Sensing in Earth Science
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Professor LIU Lin

Earth System Science Programme
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Professor TAN Yen Joe

VOlcano GeothSiCS - Earth System Science Programme
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Lava formed glassy pillow-like structures on the seafloor during a 2015 eruption on Axial Seamount
off the Oregon coast.

HOT( A BY UNIVERS Y OF WA

Underwater Volcano Offers Rare
Look at Eruption in Real Time



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

Tuesday, 1st September 2015
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Attractive green spaces can improve
S mental health, reduce stress and
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Professor Amos TAI
Earth System Science Programme



Atmospheric Science : Research in Aerosols
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Professor Francis TAM
Earth System Science Programme
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Admission




Two Paths to Join
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Applicants could join us via

~ JUPAS 4633 Earth System Science Programme - Atmospheric Science /
Geophysics
= JUPAS 4601 CUHK Science Broad-based Admission Scheme - ESSC Major

17



Admission Requirements for JUPAS

Applicants - 2021 Entry

Core Subjects Elective Subjects
C E M L 1 2 Requirements Pr?gr.amme SeIeCt’on
Principle: Best 5
3 3 2 2 3 3 1st Elective: Any one from Biology / Chemistry [ Physics /

Combined Science or Integrated Science /[ M1 or M2

2nd Elective: Any one subject in Category A

JS4633 Earth System Science (Atmospheric Science [ Geophysics)

Core Subjects Elective Subjects
C E M L 1 2 Requirements
3 4 4 2 4 3 1st Elective: Any one from Physics / M1 or M2 [ Chemistry /

Geography [ Combined Science

2nd Elective: Any one from Physics / M1 or M2 | Biology /
Chemistry | Geography / Combined Science or Integrated
Science

18



STEMAF B

STEM Talent Scheme

= Obtained at least THREE stars in THREE STEM-related elective subjects in HKDSE
(€.8. 5*¥5*5% / G¥*5¥*3 / GrkGrxG*¥)
= STEM-related elective subjects:
= Biology/Chemistry/Physics/Mathematics Extended Module I or

II/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.
19



Admission Statistics

2020 Entry

= JS4633 Earth System Science Programme
(Atmospheric Science/Geophysics)
= Median of Score of Best 5 HKDSE Subjects 27

= Admission Grades

Median

3

4

5*

5*

5

5

5

Lower Quartile

5

5*

4

5

5

1st Elective: Any ONE from Physics / M1 or M2 / Chemistry / Geography / Combined Science
2nd Elective: Any ONE from Physics / M1 or M2 / Biology / Chemistry / Geography / Combined Science / Integrated Science

20



Admission Scholarships

HKDSE Best 5 Score Scholarships offered by the ESSC
Programme

>=33 $25,000 (one-off)

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

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

RERERTEAMBEEENSERBASZESRSE,
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Diversified Teaching
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Bluff Head Hong Kong =




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 | 2%

Computer Simulation & Visualization
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Diversified Teaching Modules | 26 t202
Applied Geophysics and Seismology

500 MHz Target: a hollow aluminum pipe

A Python Framework for Seismology

o
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Remote Sensing

Diversified Teaching Modules | 25552 dgl-

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

Infrared CUHK

Deep Learning and Artificial Intelligence



Diversified Teaching Modules | 26t

Data Analysis and Numerical Modeling
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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
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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...
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Extracurricular Activities
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Internship Opportunites

=

JACOBS wE W R B N

—— & I% tﬁ 1% gg § JOCKEY CLUB MUSEUM OF CLIMATE CHANGE
58 Environmental Protection Department
° HONG KONG

SCIENCE MUSEUM
HKO, EPD, ClusterTech Limited
2019 Hong Kong Observatory Internships

(9 ESSC students) - Geophysical Research, Weather Forecast, Pollution
: . Chemistry Modeling, Measuring Equipment Operations
- Model Simulation, Data Mining, Al

9 CEDD, Jacobs, CM Wong & Associated Limited, CH2M, ESRI
- Geotechnical and geoscience

| Incorporated Research Institutions for Seismology

- Research Institute

Hong Kong Science Museum
Jockey Club Museum of Climate Change - ¥ i & £ {8 {8 fE .


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

Extracurricular Activities
Internship Opportunites

= List of companies offering internship to
ESSC students:
=  Geotechnical Engineering Office
= EGS (Asia) Limited

= CH2ZM
= CM Wong & Associate Limited
= Esri

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

= List of companies collaborating Final-Year
Projects with ESSC:

Geotechnical Engineering Office

Ove Arup & Partners Hong Kong Limited
Fugro (Hong Kong) Limited

Hong Kong Observatory

33



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

34



ESSC Graduate
Employment Status

= Response Rate: 73%

m Full-time employed mFurther studies mOthers
35



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, Ambit Geospatial Solution, BGCA &F&/NE# % E, Cathay Pacific, CLP FE,
Fugro, HKT &F#E, The Salvation Army $1#E, 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 and Switzerland,

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

“Thank you for listening!
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