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[NOTICE] Climate and Climate Change had been finished already.
Please DO NOT register this course if you have not participated in this
course. Thank you for your consideration.
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This class is about understanding global climate system, climate change,
and how the processes translate into important regional climates. It begins
with key physical principles and processes and how they are manifested in
the atmosphere and oceans. This involves learning some applied physics
and principles of meteorology. The global climate system is then
constructed and studied. Changes in climate in the recent geological past
will be discussed. Then we confront the issue of increasing greenhouse gas
emissions and effects on future global climate. Feedbacks in the system will
be identified and discussed. Processes and simulations of the models that
are well understood will be contrasted with areas of uncertainty. Then the
focus changes to regional climates. A number of important regional
climates will be examined, including major climate regions of Asia and
other parts of the world. The dynamics of the atmospheric and oceanic
processes that control each of these climate regions will be explored.
Connections will be made with synoptic meteorology and weather maps

will be used to show examples, and integrate knowledge. Finally, future




changes in climate simulated by climate models will be discussed.
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(course content and homework/tests schedule)

Introduction to the Atmosphere and Climate (4 hours)

[ Key properties of the atmosphere

] Solar and infrared radiation and atmospheric effects

[ Radiation balance of the Earth. What are temperature and heat?
[] What is climate?

The Global Circulations of Atmosphere and Oceans (4 hours)
Coriolis Effect

Atmosphere:

[l Processes in tropics;

1 Hadley cells, subtropical highs

[ Middle latitudes; thermal wind, jetstreams, baroclinic storms
Oceans:

'] Wind driven currents, Ekman spiral & upwelling

'] Thermohaline circulation & heat transport

[ Connections and feedbacks between ocean and atmosphere

Greenhouse Gases and Global Warming (6 hours)

{1 What are these gases, and why do they alter temperature
[l Feedbacks that can alter the changes in temperature
'] Records of air and ocean temperature, ice chemistry and ocean drilling

[1 Climate and weather extreme events

Global Network of Climate Observations (6 hours)

[1 What Climate Data are Collected and Where
[1 Class Visit to Actual Weather Station




'] How Climate Data are Organized and Accessed

Climate Changes in Recent Geologic History (6 hours)

[ Historical trends in temperature

'] Evidence of previous climate changes

'] What causes ice ages? Why do we need to know?

Introduction to Climate Models (6 hours)

] History of Atmospheric Models Vilhelm Bjerknes, Lewis Fry Richardson
'] Modern History of Climate Models

] Validation of Climate Models - How Do We Know They Work?
] Predictions of Various Climate Models for Future Climate
Climate Prediction and Application (4 hours)

'] What is seasonal prediction?

] Uncertainties and Problems
] Difference between weather and climate predictions.
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-[_]Problem Sets (Labs) 50%
- JMidterm Examinations 20%
-[]Project / Term Paper 30%
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Homework, Discussion, Oral Presentation, Attendance.

Gillies, R. R., and Wang, S., 2011: Climate & Climate Change, Kendall Hunt, U.S.A [ISBN-978-0-7575-
8695-8] — this is an e-book
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