
COURSE OUTLINE 

(1) GENERAL 
 

SCHOOL ENGINEERING 
ACADEMIC UNIT MECHANICAL ENGINEERING DEPARTMENT 

LEVEL OF STUDIES POST GRADUATE STUDIES 
COURSE CODE        SEMESTER        1st SEMESTER 

COURSE TITLE Climate System and Climate Change 

INDEPENDENT TEACHING ACTIVITIES 
if credits are awarded for separate components of the course, e.g. lectures, 

laboratory exercises, etc. If the credits are awarded for the whole of the  
course, give the weekly teaching hours and the total credits 

WEEKLY 
TEACHING 

HOURS 

 
CREDITS 

Lectures 4 

7 Laboratory Exercises 1 
Add rows if necessary. The organisation of teaching and the teaching  
methods used are described in detail at (d).  5 

COURSE TYPE   
general background, 

special background, specialised general  
knowledge, skills development 

Specialized General Knowledge 

PREREQUISITE COURSES: None 

LANGUAGE OF INSTRUCTION and 
EXAMINATIONS: 

English 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

NO 

COURSE WEBSITE (URL) Under Construction 

(2) LEARNING OUTCOMES 
 

Learning outcomes  
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will acquire 
with the successful completion of the course are described.  
Consult Appendix A   

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of the 
European Higher Education Area  

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B  
• Guidelines for writing Learning Outcomes   

 

A circular economy makes use of various strategies such as reducing, reusing and recycling 
that together eliminate waste, lower material and resource consumption and reduce 
greenhouse gas emissions. There is a significant link between the circular economy and 
climate change. The transitioning to a circular economy can arguably mitigate greenhouse 
gasses and carbon dioxide emissions that emerge from extractive industries, manufacturing, 
construction, transportation and other sectors. 
Climate change adaptation can also be circular. In the context of cities, urban planning, 
electromobility, circular waste management, trees and green areas, reducing emissions of 
gaseous pollutants, etc, offer great opportunities for both circularity and adaptation. 
Some of the basic pillars of the circular economy are human health and wellbeing, society and 
culture, biodiversity, materials, energy and water. In this frame, the course of “Climate 
System and Climate Change” will offer to the students the opportunity to access the 
knowledge of climate systems and climate change impact on circular economy and more 
specifically, the impact of climate change on the basic pillars of circular economy. 
The impact of climate change and its effects on the global climate systems, the role of climate 
change on land use and generally the role of climate change in shaping the global climate 
systems, as well as the process of weather and biometeorological conditions prognosis are 
integral parts of this course. 
 



Upon completion of the course, students will be able to: 

➢ be expected to understand the concept of climate systems and climate change, 

➢ are driven to analyze the scenarios and dynamic interactions between climate systems 

and finally to know the reset policies, 

➢ are encouraged to investigate, understand, analyze, decompose and finally synthesize 

each of the potential impacts of climate change on each one of circular economy pillars, 

➢ are able to perceive, interpret and clearly explain issues related to climate change, to 

generalize the problem, to correctly appreciate in order to make right conclusions, 

➢ are able to use all the concepts related to climate change and climate systems, to provide 

new calculations, to be able to correctly classify the causes of the various problems and 

generate new knowledge, while gaining implementation experience. 

➢ are able to revise old views related to climate change and its treatment, so they can 

create new knowledge. Also, be able to compose and organize working groups and 

propose solutions. 

➢ are able to participate in measuring-experimental procedures. Be able to know to handle 

suitable measuring devices and also to be able to evaluate the measurement results in 

order to judge situations correctly, proposing in each case the appropriate solution. 

➢ are able to work with their fellow students, to create and present both at individual and 

group level a case study from its initial stages up to the final evaluation and finally to be 

able to propose new ideas and solutions. 

 

General Competences 
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim? 
 

  

Search for, analysis and synthesis of data and information,     
with the use of the necessary technology 
Adapting to new situations 

Decision-making 

Working independently 

Team work 
Working in an international environment 

Working in an interdisciplinary environment 

Production of new research ideas 

 

Project planning and management 
Respect for difference and multiculturalism 
Respect for the natural environment 
Showing social, professional and ethical responsibility and 
sensitivity to gender issues 
Criticism and self-criticism 
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

  

More specifically, students will be able to: 

1. Search, analyze and synthesize appropriate data and information using and applying the 
required technologies 

2. Have the necessary skills for best and efficient Decision Making 
3. Have the ability to plan, direct and complete Individual projects 
4. Have the appropriate character and ability for teamwork and collaboration 
5. Propose new research ideas  
6. Respect nature and human wellbeing in the frame of Climate Systems  
7. Showing social, professional and ethical responsibility concerning circular economy and 

Climate systems 
 

 

(3) SYLLABUS 
 



The core modules of the course include: 

Chapter 1: Introduction to the Climate System & Climate System Components 

Chapter 2: Natural and Human-induced Climate Variations 

Chapter 3: Urban Climate and Climate Change 

Chapter 4: Biometeorology and Microclimate-Human thermal comfort and wellbeing 

Chapter 5: Modelling the Climate System and Climate Change 

Chapter 6: International Policy on Climate Change 

Chapter 7: The Impact of Climate Change on Society and Culture in the Frame of Circular 
Economy  

Chapter 8: The Impact of Climate Change on extreme weather events in the Frame of Circular 
Economy  

Chapter 9: The Impact of Climate Change on biodiversity in the Frame of Circular Economy  

Chapter 10: Air Pollution Impact on Climate Change and Circular Economy 

Chapter 11: Transportation and Urban Mobility. The Contribution of Electromobility on 
Climate Change and Circular Economy 

Chapter 12: Prognosis and Optimization of Environmental Quality with the application of 
Artificial Neural Networks. Prediction of Atmospheric Environment quality and 
adverse effects on Circular Economy 



(4) TEACHING and LEARNING METHODS - EVALUATION 
 

DELIVERY 
Face-to-face, Distance learning, etc. Lectures and Lab. exercises, in person and online  

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY 

Use of ICT in teaching, laboratory education,  
communication with students  

Teaching using ICT, Laboratory Education using ICT and 
experimental devices, Communication and Electronic 
Submission 

TEACHING METHODS 
The manner and methods of teaching are 
described in detail.  
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of bibliography, 
tutorials, placements, clinical practice, art 
workshop, interactive teaching, educational 
visits, project, essay writing, artistic creativity, 
etc.  
  
The student's study hours for each learning 
activity are given as well as the hours of non- 
directed study according to the principles of the 
ECTS  

 Activity  Semester workload   

Lectures 52  

Laboratory Exercises 13  

Personal study  91  

Course total 156 

 

STUDENT PERFORMANCE EVALUATION 
Description of the evaluation procedure  
  
Language of evaluation, methods of evaluation, 
summative or conclusive, multiple choice 
questionnaires, short-answer questions, open- 
ended questions, problem solving, written work, 
essay/report, oral examination, public 
presentation, laboratory work, clinical 
examination of patient, art interpretation, other  
  
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 
students.  

➢ Intermediate assessment and written final 
examination. 

➢ Concerning the Laboratory of the course, individual 
and/or team assignments and written or oral 
examination or presentation, per exercise and per 
study case. 
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