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Course Purpose

During the 4.5 billion years of Earth's existence, its climate has undergone
cosmogenic changes. It is estimated that during ice age peaks, the
temperature in middle latitudes decreased by up to 25 °C, while during
interglacial periods, the temperature was sometimes much higher than today,
possibly more than 10 °C. However, the current retreat of glaciers and the
unusually high temperatures in the Arctic zone are unprecedented for (at
least) the last 1450 years. Furthermore, this retreat occurs in an otherwise
favorable period for glacier formation in the Northern Hemisphere. If the
retreat continues at the current rates, it is estimated that by the end of the
21st century, glaciers will have shrunk to the levels they showed 8000-6000
years ago. Additionally, the temperatures recorded in the Northern
Hemisphere in recent decades are likely the highest in (at least) the last 800

years.

Overall, in the 20th century the average rate of atmospheric warming was 0.7
°C per 100 years. It is also worth noting that these changes occur over an
extremely short period, not allowing sufficient time for ecosystems (both
natural and anthropogenic) to adapt, leading the planet into a climate crisis
with serious consequences for critical aspects of the natural and human

environment.

The purpose of the course is for students to (a) delve into the factors shaping
the balance of the climate system and critically examine the natural and
anthropogenic mechanisms of climate variability, (b) study global climate
trends and predictions for the future, applying specialized tools and methods,

and (c) explore the anticipated impacts of climate change on critical areas




such as food security, public health, forest ecosystems, society, and the

economy, reflecting on adaptation and mitigation possibilities and comparing

relevant perspectives.

Learning
Outcomes

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

Enumerate the factors shaping the Earth's climate system.

Formulate the laws of radiation that govern the radiation budget and

shape the climate characteristics of a location.

Describe paleoclimatic changes that have occurred on the planet

and interpret their characteristics.

Differentiate between natural and anthropogenic climate variability
and evaluate their contributions to the balance of the climate system.

Describe the global climate trends of the last decades.
Conduct climate studies using historical data.

Analyze climate predictions for the future based on different climate

scenarios.

Identify the key pillars of the food system and explain the anticipated

impacts of climate change on food security.

Distinguish the ways in which climate affects public health in direct

and indirect ways.
Describe the predicted impacts of climate change on public health.

Classify the ways in which forest ecosystems shape the climate and

sequester/release carbon.

Enumerate the anticipated impacts of climate change on forest

ecosystems.
Describe the economic dimension of climate change.

Differentiate between the concepts of adaptation and mitigation of

climate change.

Classify the available methods of adaptation to climate change for

specific ecosystems.

Analyze the available methods of climate change mitigation.




Prerequisites Corequisites

e EarEm e Atmosphere, Heat and Radiation

e Natural drivers of climate change

e Paleoclimatic changes

¢ Anthropogenic interventions to climate

e Climate change in the Anthropocene Epoch

e Climate change scenarios and predictions for the future
e Climate change and public health

¢ Climate change and food security

¢ Climate change and forest ecosystems

¢ Climate change cost, adaptation and mitigation

Teaching Distance Learning.

HEITET T The course will provide the theoretical background through synchronous and

asynchronous communication methods. The set of learning activities is

supported by an electronic communication and learning platform.
The main learning activities of the course are as follows:
1. Study of the required course literature.

2. Presentations of content or main points or specific studies in various

formats (PowerPoint, oral presentations, annotated presentations).
3. Formulation and resolution of questions in a specialized forum.

4. Questions, quizzes, exercises, position papers, and other self-

assessments.
5. Preparation of course assignments.

6. Participation in six video conferences.
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Assessment

¢ Final exam (50%)
e 2 evaluative assignments (20% + 15% = 35%)

e 2 interactive online activities (7.5% + 7.5% = 15%)

All assignments (except for the final exam) are assigned and submitted on
the electronic platform, where they undergo plagiarism checks using the
Turnitin tool. The final exam is developed by the instructor and completed by

the students on a special platform exclusively used for examinations.

Students have 1 week to complete each interactive online activity (total
duration 2 weeks) and 2 weeks to submit each evaluative assignment (total
duration 4 weeks). It is at the discretion of the instructor to decide whether to

grant an extension for assignment submission.

Language

Greek / English




