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This course is designed to give students an understanding of the science of marine 

environment particularly waves and tides, and how this affects efforts to exploit 

energy from these resources. Students will first be introduced to fundamentals of 

oceanography and marine meteorology. It explains the fluid physical characteristics 

and movement on the earth surface. As such, the student will have a clear 

understanding of the weather that results from the interaction between the 

atmosphere and the sea surface. Student will then learn on marine environmental 

issues related to ship and offshore structure. This course also introduces the main 

forms of marine renewable energy particularly wind, wave and tidal, focusing on the 

technology and resource assessment associated with each.

SYNOPSIS
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LESSON PLAN (WEEK)

01

---------------
Introduction

02

---------------
Atmospheric 

pressure and 

wind

03

---------------
Waves and 

Tides

04

---------------
Oceanic 

Circulation

05

---------------
Climatology 

and Weather 

System

06

---------------
Weather 

Observation 

and 

Forecasting

07

---------------
Climate 

Change

09

---------------
Marine 

Renewable 

Energy

10

---------------
Wave and 

Wind Energy

11

---------------
Tidal Energy

12

---------------
Development 

Appraisal

13

---------------
Resource 

Assessment

14

---------------
Case Studies

15

---------------
Revision 

Week
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Supply water vapour for 
rain

Connects continents 
and island

Provides large number 
of minerals deep under 

the ocean

ROLE OF OCEAN
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OCEANOGRAPHY

METEOROLOGICAL

01
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BIOLOGICAL
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GEOLOGICAL 04
APPLIED

05
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06
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MARINE ENVIRONMENT

01
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03
WEATHER AND 

CLIMATES

3
ATMOSPHERIC 
CIRCULATION

04
UPWELLING AND DOWNWELLING

SEA LEVEL CHANGE
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4
OCEAN 

CIRCULATION

05
FORMATION AND 
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5
WAVES AND 
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Introduction

Factors

Global 
Climate 
Change

Trade 
Imbalance

Dependence on 
Foreign 

Resource

Air 

Pollution

Improvement on energy 
efficiency and savings

Low carbon technology 
development to address 
economic, social and 
environmental issue

Development of Renewable 
Energy
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Picture credit to https://blog.cityelectricsupply.com

https://blog.cityelectricsupply.com/
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Renewable Energy In Malaysia

Increasing demand of energy supply in Malaysia over 20 years 

(1997-2017). (Energy Commission, 2017)

• National Green Technology Policy (2009)

• National Renewable Energy Policy and Action Plan (2010)

• New Energy Policy (2010)

• Renewable Energy Act (2011)

• National Biomass Strategy 2020 (2011)
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Picture credit https://www.sciencefacts.net/types-of-renewable-energy.html

https://www.sciencefacts.net/types-of-renewable-energy.html
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Ocean Tides

• Potential energy 
associated with tides 
can be harnessed by 
building barrage or 
other forms of turbine-
equipped construction 
across an estuary

Ocean Waves

• Kinetic and potential 
associated with ocean 
waves can be 
harnessed using 
modular technologies

Marine Current

• Kinetic energy 
associated with tidal 
(marine) currents can 
be harnessed using 
modular systems

Temperature 
Gradient

• Thermal energy due 
to temperature 
gradient between sea 
surface and deep 
water can be 
harnessed using 
different Ocean 
Thermal Energy 
Conversion (OTEC) 
processes

Salinity Gradient

• At the mouths of 
rivers where fresh 
water mixes with salt 
water, energy 
associated with the 
salinity gradient can 
be harnessed using a 
pressure retarded 
reverse osmosis 
process and 
associated conversion 
technologies

OCEAN RENEWABLE RESOURCES
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Potential positive and negative outcomes of 
renewable energy development
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