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What is
ESSC?
Earth System Science (ESSC) studies the 

dynamics of the Earth as an interrelated 

system that includes the atmosphere,

biosphere, geosphere and hydrosphere, 

as well as human impacts.

● Geology, geophys ics

● Meteorology

● Oceanography

● Environmental chemistry

● Quantitative sk i l l s



Streams

***MUST select stream at the end of Yr1 (Jul 2022)

• Atmospheric Science/ Geophysics

• Integrated learning package

• Different major requirements in terms of course combinations

• No strong interest on either side

may opt out at Y2+ 

 General stream



Why choosing streams?

Major concentration

▫ For interest / Integrated learning package

▫ Will be printed on transcripts & letter of certification

Minor declaration

▫ Can minor physics easily with 1-2 additional courses

Career Prospect

▫ Acquire some important skil ls (mostly quantitative skil ls) 

# General stream may offer a greater flexibility who wish to explore more in other sciences, such as 

chemistry, biology, stat ist ics, environmental science etc.

Physics, Maths(calculus), Programming Skills are important

and useful in BOTH stream



About ESSC streams

Atmospheric Science Stream

- Study of the dynamics and 

chemistry of the atmosphere, 

hydrosphere  

- Quantitative understanding 

by models,  numbers, 

statistics and physics of 

meteorology, oceanography, 

air pollution, etc

Geophysics Stream

- Studying Earth using gravity,  

electromagnetism and  seismic 

methods

- Quantitative understanding of 

the solid earth: structures, 

dynamics, geohazards and 

natural resources

- Also includes course about 

Geology like Geomorphology, 

Petrology, Hydrogeology etc.



Course Planning

• Normally max 18 credits available each semester

• Total 39 credits each Academic Year (Including Summer 

semester)

• Major requirement: 72 credits

▫ Most course are in 3 credits​

▫ Most courses have pre-requisites

▫ Start 3000- level courses in Y2, 4000- level in Y3​

▫ Most 4000- level courses only open bi-yearly

▫ Average major course-load per year​

▫ 72÷4= 18 credits ; 6 courses



Gradaution Requirment (123 Credits)

Graduation Requirement:

123cred

Major (ESSC):

72cred

Minor/

Free electives

Sem 1(Fall semester)

Sem 2 (Spring semester)

?

PE Course

2cred
UGE Course

1. UGFH + UGFN

2. UGEX x4

15cred

College GE

6cred
IT Course

1cred
CHLT 6cred

ELTU 9cred



ESSC required courses Course Code Course Title Unit(s)

ESSC1000 Exploring the Earth System 1

ESSC2010 Solid Earth Dynamics 3

ESSC2020 Climate System Dynamics 3

ESSC2030 Introduction to Computational Earth System Science 3

ESSC2110 Geoscience Field Study 1

ESSC2120 Integrated Geoscience Field Study 2

ESSC2130 Fundamental Geoscience Fieldwork 3

ESSC2800 Introduction to Environmental Engineering 3

ESSC3020 Analytic Methods in Earth and Environmental Sciences 3

ESSC3100 Structural Geology 3

ESSC3110 Geoscience Field Course 3

ESSC3120 Physics of the Earth 3

ESSC3200 Atmospheric Dynamics 3

ESSC3220 Atmospheric Chemistry 3

ESSC3300 Ocean and Climate 3

ESSC3320 Hydrogeology 3

ESSC3600 Ecosystems and Climate 3

ESSC3601 Principles of Ecosystems and Climate 2

ESSC3800 Global Environmental Change 3

ESSC3900 Internship 3

ESSC4010 Solid and Fluid Mechanics 3

ESSC4020 Rock and Soil Mechanics 3

ESSC4030 Engineering Geology 3

ESSC4110 Applied Geophysics 3

ESSC4120 Petrology 3

ESSC4130 Geomorphology 3

ESSC4140 Seismology 3

ESSC4160 Marine Geology and Geophysics 3

ESSC4180 Earthquake Source Physics 3

ESSC4210 Land-Atmosphere Interactions and Boundary Layer Meteorology 3

ESSC4220 Tropical Meteorology 3

ESSC4230 Introduction to the Physics and Chemistry of Aerosol 3

ESSC4240 Air Pollution Science and Engineering 3

ESSC4250 Advanced Topics in Atmospheric Dynamics 3

ESSC4260 Urban Climatology 3

ESSC4510 Statistical Methods and Data Analysis for Earth System Science 3

ESSC4520 Numerical Methods and Modeling for Earth System Science 3

ESSC4540 Remote Sensing – Principles and Applications 3

ESSC4810 Senior Project I 3

ESSC4820 Senior Project II 3

Course List

BOTH Stream

Geophysics stream

Atmospheric Science stream

Foundation Courses

Intermediate-level

Courses

Capstone Project

(Final Year Thesis)

ESSC Course list can be found in MyCUSIS

Non-highlighted course can be chose freely,

But remember to fulfill the stream 

requirement.



ESSC required courses
1. Intermediate-level Physics:

2. Programming:

3. Intermediate & Advanced ESSC Course: 

- PHYS1122 & PHYS2041

- ENGG1310 & MAEG2030 

ESSC2030

CSCI1120, 1510, 1520, 1530, 1540

PHYS2061

-Atmo-

2 extra 3000level ESSC course

-Geo-

3 extra 3000level ESSC course

 At least 4 4000 level courses from respective streams

More favourable for student 

without DSE Physics background
Prefer this, more suitable for 

ESSC student



ESSC required courses
Faculty Package ✅DSE M1/M2 or

strong calculus  background

❌DSE M1/M2

❗❗ MUST obtain B or above for 

further Math Courses

For both stream:



ESSC required courses
Faculty Package

✅DSE PHYS ❌/☹DSE PHYS

For both stream:

Require basic DSE PHYS



ESSC required courses
Faculty Package

✅DSE CHEM
❌DSE CHEM

For both stream:



ESSC required courses
Faculty Package

✅ Suggested

For both stream:



For general stream:

You can choose 2 from LSCI / STAT / CHEM

However, STAT and CHEM are recommended.



Earth System Science course requirement 
Applicable to students admitted in 2021-22

1. Cusis
2. Academic record
3. Browse program information
4. Basic search
5. Search “ug”
6. Find “essc”



Sem 1 (Fall)​ Sem 2 (Spring)​

2000 Level ESSC​ ESSC 1000 ; ESSC 2020 ; ESSC 2800​ ESSC 2010​

3000 Level ESSC​ ESSC 3120 ; ESSC 3200 ; ESSC 3320 ESSC 3100 ; ESSC 3220 ; ESSC 3300

;​

ESSC 3600​

Faculty package

courses​

Offered in both semesters​

(Please check for alternatives)​

Offered in both semesters​

(Please check for alternatives)​

PHYS /​

Alternatives​

PHYS 2041 PHYS 1122 ; PHYS 2401 ;​

ENGG 1310 ; MAEG 2030​

MATH​ MATH 2550​

Programming

Course​

CSCI 1120 ; CSCI 1540 ; PHYS 2061​ ESSC2030

CSCI 1510 ; CSCI 1520 ; CSCI 1530​

Languages​ ELTU, Other languages (I, III, V)​ CHLT, Other languages (I, II, IV)​

Course Schedule (For Year 1 and 2)



Example (For Year 1 Students)
Sem 1 (Fall) Credits

ESSC ESSC 2020 (advised) ;

ESSC 1000 (advised) (1 credit)

3 - 4

Sci Fac Pack MATH 1010 / STAT 1011 / 

PHYS1111 / CHEM1070 (or 

Alternatives)

6

Language ELTU 1001 / 1002 (pre-reg) 4

P.E. 1 course (1 credit) 1

Foundation GE (UGFN1000 / UGFH1000) 0 - 3 

College GE 0-3 credits (Depends on college) 0 - 3

Others (Minor/ elective) 0 - 3

?



Sem 2 (Spring) Credits

ESSC ESSC 2010 (Required) 3

Sci Fac Pack MATH 1010 / STAT 1011 / PHYS1111 / 

CHEM1070 (or Alternatives)

3-6

Language CHLT 1100 (pre-reg) 3

IT ENGG 1000 (pre-reg) 1

P.E. 1 course (1 credit) 1

Intermediate 

Physics

PHYS1122 0 - 3

Foundation GE (UGFN1000 / UGFH1000) 0 - 3 

College GE 0-3 credits (Depends on college) 0 - 3

Others (Minor/ elective) 0 - 3

Example (For Year 1 Students)



Filson   year 1   Semester  1 Filson   year 1   Semester  2



Gavan year 1  Semester  1 Gavan year 1  Semester  2



Reminders
1 . S h o u l d  f i n i s h  E S S C  1 0 0 0 ,  2 0 1 0  a n d  2 0 2 0 ( d e p e n d s )  b y  Y e a r  1

2 . S h o u l d  f i n i s h  M O S T  F a c u l t y  P a c k a g e s  b y  Y e a r  1

3 . M U S T  o b t a i n  B  o r  a b o v e  f o r  M A T H  1 5 2 0

4 . S h o u l d  f i n i s h  p r o g r a m m i n g  c o u r s e  b y  Y e a r  2

5 . M U S T  f i n i s h  U G F H  +  U G F N  b y  t h e  e n d  o f  Y e a r  2

6 . B e  c a r e f u l  w i t h  s t r e a m  r e q u i r e m e n t s ,  c o u r s e  

7 . p r e r e q u i s i t e s  a n d  a v a i l a b i l i t y

Credit Limit:
 18 Creds / Semester
 6 Creds / S u m m e r
 39 Creds / Year



Reminders for further study plan

1 . M a k e  u s e  o f  s u m m e r  s e m e s t e r  f o r  U G E X  c o u r s e s

2 . F i n i s h  i n t e r m e d i a t e  l e v e l  p h y s i c s  ( P H Y S 1 1 2 2 ,  P H Y S 2 0 4 1 )  
A S A P  ( P h y s  c o u r s e  o c c u p y  m a n y  t i m e s l o t s t i m e C l a s h )

3 . 4 X X X  c o u r s e s  o f f e r e d  e v e r y  o t h e r  y e a r

4 . C a n  s t a r t  s t u d y i n g  3 X X X  c o u r s e s  i n  y e a r  2 /  4 X X X  
c o u r s e s  i n  y e a r  3

5 . C o u r s e  c o d e  > =  2 0 0 0  c o u n t  t o w a r d s  M A J O R ( H o n )  G P A



Reminders for further study plan

CGPA: Cumulative (weighted mean) GPA
- Include all courses you have studied

- For applying scholarships/ exchange

Major GPA: (Honors) GPA
- Include all 2000+ level courses that contribute to your major     

requirement

- For distributing Honors when you graduate



Appendix: Course schedule (Advanced courses)
2020 Fall​ 2021 Spring​ 2021 Fall​ 2022 Spring​

Solid Earth​ ESSC 4130​ ESSC 4030 ;

ESSC 4110 ;​

ESSC 4120​

ESSC 4140​

Atmospheric

Science​

ESSC 4260​ ESSC 4220​

ESSC 4240​

ESSC4210 ESSC 4230​

ESSC 4250

Mechanics​ ESSC 4010 ESSC 4010

Data processi

ng / Modeling​

ESSC 4540​ ESSC 4510​ ESSC 4520​

Others​ ESSC 3900 (Internship)​

Most 4000- level courses only open bi-yearly



Q&A


