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Course  Energy and Environment Academic year 2021/22 

Subject Climatology ECTS 4 

Type of course Compulsory 

Year 2.nd Semester 1st sem. Student Workload: 

Professor(s) Jorge Pereira Gregório Total 112 Contact 45 

Area Coordinator  Rui Pitarma Ferreira 

 

 

1. LEARNING OBJECTIVES 

A - The discipline of climatology is an introduction to the study of the climate system of the 

planet earth on a global scale for degree students in Energy and Environment. 

B - Identify the physical and chemical parameters that characterize the climate system and the 

factors that explain it. 

C - Know the dynamics of the climate system to understand a notion as complex and abstract 

as "climate" understood in the perspective of a succession of "weather states" in its 

temporal variability and spatial diversity. 

D - Identify and distinguish weather phenomena. 

E - Distinguish the various types of climate, characterize the Mediterranean climate and identify 

the climatic zones of Portugal. 

 

2. PROGRAMME 

1. Basic concepts. 

1.1 - Concept of atmospheric weather, meteorology and climate; 

1.2 - Historical evolution of climatology and meteorology; 

1.3 - Network observation and forecasting; 

1.4 - The behaviour model of the atmosphere; 

1.5 - The thermal climate engine. 
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2. The climate and its evolution 

2.1 - Climate system and its properties; 

2.2 - Subsystems and interactions; 

2.3 - The Earth and its orbital motions; 

2.4 - Milankovitch cycles; 

2.5 - Evolution of climate. 

 

3. The atmosphere 

3.1 - Composition; 

3.2 - Horizontal structure; 

3.3 - Vertical structure; 

3.4 - Water Cycle; 

3.5 - Carbon cycle. 

 

4 Radiation. 

4.1 - Solar and terrestrial radiation; 

4.2 - Earth energy balance. 

 

5. Elements and climatic factors 

5.1 - Temperature of the air; 

5.2 - Humidity; 

5.3 - Cloudiness; 

5.4 - Precipitation; 

5.5 - Atmospheric pressure; 

5.6 - Wind; 

5.7 - Climatic factors. 
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6. Atmospheric general circulation 

6.1 - Planetary distribution of wind, atmospheric pressure and air temperature; 

6.2 - Vertical movements in the atmosphere; 

6.3 - Air masses and fronts; 

6.4 - Depressions and anticyclones; 

6.5 - Regional and local circulations; 

6.6 - Synoptic climatology of Portugal. 

 

7. Analysis and forecast. 

7.1 - Introduction; 

7.2 - Tools and techniques of analysis and weather forecast. 

 

8. Climate typology. 

8.1 - Types of climates; 

8.2 - Koppen classification; 

8.3 - Mediterranean climate; 

8.4 – Portugal’s climate. 

 

9. Phenomena and extreme weather conditions 

9.1 - Risks and vulnerabilities; 

9.2 - Meteorology and Civil Protection. 

 

10. Climate and Environment 

10.1 - Air pollution; 

10.2 - Climatology and urban environment; 

10.3 - Global warming and climate change. 
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3. COHERENCE BETWEEN PROGRAMME AND OBJECTIVES 

In a comprehensive manner all chapters taught to satisfy objective A, because, this is the most 

general goal of the Course. 

Objective B is reached with the contents of Chapter 2, 3 and 4 respectively dedicated to climate 

and its evolution, which addresses the climate system and its properties; subsystems and 

interactions, the atmosphere composition, structure and the most important cycles and solar 

and terrestrial radiation. 

The objective C is considered as the most important, being one where the student gets to know 

the dynamics of the climate system, which is achieved using the contents of Chapters 2, 5, 6 

and 7 respectively dedicated to climate and its evolution; elements and climatic factors, the 

general circulation of the atmosphere, and finally the analysis and forecast. 

In order to achieve objective D the contents of chapters 5, 6, 7 and 9 respectively are used. 

These are dedicated to the elements and climatic factors, the general circulation of the 

atmosphere; analysis and forecasting of weather and to complete the phenomena and extreme 

weather conditions. 

The purpose is reached through Chapter 8, devoted to climate typology. Additionally, the tenth 

chapter discusses the relationship between air pollution and urban climate abreast of global 

warming. Chapter 6 is dedicated to the overall movement provides and a basis for 

understanding the existence of various types of climates. 

 

4. MAIN BIBLIOGRAPHY  

[Mandatory] Miranda, Pedro M. A., (2002) METEOROLOGA E AMBIENTE Fundamentos de 

Meteorologia, Clima e Ambiente Atmosférico, 1ª Ed, 2ª impressão, Universidade Aberta, 

Lisboa. 

[Recommended] Peixoto, José Pinto (1987), O HOMEM; O CLIMA E O AMBIENTE: I O 

Sistema Climático e as Bases Físicas do Clima; II As Variações do Clima e o Ambiente III A 

Influência do Homem no Clima e no Ambiente. Colecção o Ambiente e o Homem, Gabinete 

de Estudos e Planeamento da Administração do Território, Secretaria de Estado do Ambiente 

e dos Recursos Naturais, Lisboa. 
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[Recommended] Sadourny, Robert, (1995), O Clima da Terra, Biblioteca Básica de Ciência e 

Cultura, Divisão Editorial do Instituto Piaget, Lisboa,. 

[Recommended] Peixoto, José Pinto, (1981), A Radiação Solar e o Ambiente, Colecção O 

Ambiente e o Homem, Comissão Nacional do Ambiente, Secretaria de Estado do 

Ordenamento e Ambiente, Lisboa. 

[Recommended] Peixoto, J. Pinto e A. Oort, (1992), Physics of Climat, American Institute of 

Physics, Machassutes,.  

[Mandatory] Gregório, Jorge, (2014), Climatologia - Colectânia de apontamentos e exercícios, 

Instituto Politécnico da Guarda. 

 

5. TEACHING METHODOLOGIES (INCLUDING EVALUATION) 

The teaching methods used in class lectures and practices in the classroom are very varied 

and include the following methods: expository, questioning, case studies, problem solving, the 

joining simulations with laboratory equipment in order to act and take measurements as closely 

as possible to actual conditions. The orientation tutorial focuses on case studies of the 

evolution of the state of the atmosphere and troubleshooting submitted by students. 

The evaluation is done through a written test and the date of the individual frequency, or the 

final exam, at the normal time or recourse. 

 

6. COHERENCE BETWEEN TEACHING METHODOLOGIES AND OBJECTIVES 

Objective A - The discipline of climatology is an introduction to the study of the climate system 

of the planet on a global scale for degree students in Energy and Environment. 

This objective is mostly general and covers theoretical, theoretical -practical lectures in 

classroom and tutorials with expository methods, interrogative, demonstrative, interactive case 

studies, simulations and problem solving. 

Objective B - Identify the physical and chemical parameters that characterize the climate 

system and the factors that explain it. 
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This goal can be reached during class lectures and practical classroom with expository 

methods, questioning, case studies and problem solving. 

Objective C - Understand the dynamics of the climate system, to understand a notion as 

complex and abstract as "climate" understood in the perspective of a succession of "weather 

states" in its temporal variability and spatial diversity. 

We reach this goal during theoretical and theoretical–practical lectures in classroom and 

tutoring methods with the exhibition, questioning, case studies, problem solving, which joins 

the demonstrative method with laboratory equipment to take measurements or simulations as 

close as possible to the actual conditions. 

Objective D - Identify and distinguish meteorological phenomena. 

We reach this goal during theoretical and, theoretical –practical classes in classroom and 

tutoring methods with exhibition, questioning, case studies and problem solving. All these 

methods are accompanied with the analysis of the evolution of the state of the atmosphere 

during the semester is carried out, especially in tutorials in order to study the actual cases that 

arise by taking advantage of the opportunity to compare them with the theoretical cases and 

discuss the phenomena in question. 

Objective E - Distinguish the various types of climate, characterize the Mediterranean climate 

and identify the climatic zones of Portugal. 

This goal is achieved during the theoretical and practices lectures in the classroom with the 

expository, interrogative and demonstrative methods. 

The tutorials focus on actual case studies and problem solving mainly serves to complement 

the theoretical and practical lectures, with a close monitoring of the student to answer 

questions. Orientation tutorials are also used, to identify the contents where students have 

greater difficulty in order to take timely measures to reduce school failure. 


