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OCEAN-ATMOSPHERE PROCESSES       

Geog. 3a: Fall Quarter 2015 
 
Professor Dickey 
Office: Ellison Hall 1629 
Email: tommy.dickey@opl.ucsb.edu 
Website:  www.opl.ucsb.edu 
Office Hours: Please email me for appointments [good 
times are before and after class] 
 
Professor Dickey’s Great Pyrenees Therapy Dogs  
 
 

        
 
 
 
 

 

Lecture Class location:  Lotte Lehman Concert Hall 
(LLCH) 
Class meets:  MWF 10-1050 am  
 
Teaching Assistants   
Corbin Hodges (Head TA): 4840 Ellison Hall 
chodges@geog.ucsb.edu 
menzer@geog.ucsb.edu, room: 5803 Ellison Hall 
Mingquan Chen 
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mingquan@geog.ucsb.edu, room: 3611 Ellison Hall 
Tessa Monteni 
tmontini@geog.ucsb.edu 
Javier Rubio-Velasquez 
javier02@geog.ucsb.edu, room: 3610A Ellison Hall 
 
(Office hours and locations will be announced by each TA) 
 
Discussion Sections:  
W 12:00-12:50 PHELP 2525 
W 2:00- 2:50 PHELP 2525 
Tu 4:00- 4:50 PHELP 2525   
Th 5:00- 5:50 PHELP 2525   
Th 6:00- 6:50 PHELP 2525   
F 12:00-12:50 PHELP 2525   
M 11:00-11:50 PHELP 2525 
M 5:00- 5:50 PHELP 2525  
W 9:00- 9:50 GIRV 2123 
M 2:00- 2:50 PHELP 2525 
M 9:00- 9:50 GIRV 2123      
 

 
  

 

       
                              
Theodore Nansen enjoying Therapy Dog Day on 
campus. My Pyrs are award winning therapy dogs.  
Therapy dogs are used to uplift the human spirit 
through interactions (i.e., visiting and petting).  They 
have also assisted students and staff during two major 
campus crisis situations.  
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Book for Course:  The textbook for the course, 
Exploring the World Ocean by Chamberlin and 
Dickey, emphasizes the “inquiry” approach to 
education.  We have written the book from the 
perspectives of active research oceanographers and 
hope that you will find it to be a valuable learning 
resource in the future.   We will cover about 1/3 of the 
chapters of the book during this quarter.  Note that the 
Appendices of the book and inside covers provide 
useful information for you.  You will learn more and 
do better on exams if you read each assigned chapter 
at least one time.   
 
Hard copies of the book are in the Davidson Library 
reserve section and may be purchased or rented online 
via Amazon.com and possibly other vendors. 
 
To buy the book electronically, follow these simple 
steps: 
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1.Go to http://create.mcgraw-hill.com/shop/ 
2. Search for and select book  
    by Title: Introduction to the Ocean and Atmosphere                 
(authors are Chamberlin and Dickey) 
    [Title of hard copy is Exploring the World Ocean] 
3. Add the book to your cart and pay using a credit card or 
access code. 
Cost is about $88. 
 
Class Awards: 

1.  The Theodore Nansen Award is given to students 
receiving perfect scores on exams. 

2.  Fluffy Gentle Giant Photography Awards will be 
given to the best ocean and atmosphere (also pets 
including my Pyrs) photos taken by students during 
the quarter.  Entries must be submitted by the last day 
of classes. 
------------------------------------------------------------------
----------------------------------------------------- 

 
Besides the textbook, you can greatly benefit from 
viewing my PowerPoint slides before and after lectures. 
You will find these and practice exams etc. on 
GauchoSpace described next.   
________________________________________________
___________________________________________ 
GauchoSpace has vital information for the class. 
Google “GauchoSpace” to get started 

 
Go to “GauchoSpace” find course Geog 3A Fall 2015 
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GEOG 3A (100) - OCEAN/ATMOSPHERE – Fall 2015     
Instructor: Tommy Dickey 
 
Presently on Gauchospace are all of the items you need to 
start studying for the class. I will post new information 
later. Once on GauchoSpace, you will see the following 
files which are named for easy identification. The class 
TAs and I also use GauchoSpace for announcements and 
updates as well, so check it out frequently. 
 

 

G3a Syllabus Fall 2015 v1 PDF document[Syllabus for 
course-Important to read this as it has assignments and 
dates of exams, etc.] 

 

• OPL Home Page file 
•  Syllabus_Geog 3A  
• Chapter 6 PDF document 
• Chapter 7 PDF document 
• Chapter 8 PDF document 
• Book Errors and Corrections Word document 
• Field Trips PDF document 
• Seawater density calculator Link file 
• Practice Exam 1 FLIP PDF document 
• Practice Exam 1 FLIP KEY PDF document 
• Practice Exam 1 Trieste PDF document 
• Practice Exam 1 Trieste KEY PDF document 
• Practice Exam 1 Word document [Will include 

Practice Questions from Chapter 8 also] 
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Explore GauchoSpace to find all of the learning 
resources that have been placed there for your use.  
If you have questions about accessing these sites, 
please contact your TAs.  The use of GauchoSpace 
is necessary to successfully complete the class. 

 
------------------------------------------------------------------
--------------------------------- 
Overview of the Course:  The course is designed to 
provide an introduction to the processes of the ocean-
atmosphere system. You will learn about scientific 
methods and how to pose good questions.  We will be 
studying the ocean and the atmosphere, with 
somewhat more emphasis on the ocean. However, we 
will often compare and contrast the two and learn how 
each affects the other (called air-sea interaction).  The 
ocean and the atmosphere have many interesting 
similarities as well as differences.  For example, we 
almost always see surface gravity waves in the ocean, 
but we have to look a little more carefully on special 
days to see atmospheric waves called internal gravity 
waves manifest as cloud rows in the atmosphere (see 
image below) or on the ocean surface as alternating 
slicks.  We will learn that the densities of air and 
seawater depend on temperature and pressure, but 
salinity affects ocean water density whereas water 
vapor affects density of air.   
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     The course focuses on physical phenomena such as 
heat transfer, atmospheric and oceanic circulation 
(winds and currents), and waves.  However, oceanic 
and atmospheric sciences are interdisciplinary in 
nature and are major elements of “geosciences and 
biosciences,” which entail the physics, chemistry, 
geology, and biology of the atmosphere, the ocean, 
and the solid earth.  We will discuss all of these using 
a “systems approach” and consider many questions, 
several of which remain unanswered at present.  
    Some of you will have careers in science, others in 
policymaking, etc.  However, all of you will be 
eligible to be voters and if you choose to vote, you 
will have the responsibility of making informed 
decisions concerning environmental issues. Many of 
these will focus on the ocean and the atmosphere, 
which are in the news almost every day (especially in 
Santa Barbara [see the Santa Barbara News-Press 
website: newspress.com] and California in general).  
Many consider Santa Barbara to be the birthplace of 
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“The Environmental Movement” – do you know why?  
There is increasing discussion in all news outlets about 
global climate change, the greenhouse effect, 
hurricanes, tsunamis, El Niño-La Niña, Arctic 
Oscillations, loss of fisheries, species extinction, the 
demise of coral reefs, rogue waves, droughts, red 
tides, oil spills and offshore drilling, acid rain, 
tornadoes, monsoons, the ozone hole, etc.  In this 
course, we will explore many of these environmental 
phenomena and problems and discuss the modern 
methods and technologies, which are allowing us to 
better understand and predict them. 
 
Discussion Sections: 
Discussion sections have required attendance and will 
be used to reinforce the material covered in lectures 
and to introduce new concepts and ideas.  30% of your 
final grade for the course will be based on your 
performance in the Discussion Section.   
 
Overall Course Objectives: 
Some of the course objectives are: 
1.  To provide an introduction to the atmosphere and 
ocean, so that you will have greater appreciation and 
understanding of both. 
2.  To learn to pose meaningful questions and 
formulate hypotheses concerning contemporary 
problems in atmospheric sciences and oceanography. 
3.  To draw upon your knowledge about the ocean to 
better understand the atmosphere and vice versa and to 
be able to compare and contrast the two. 
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4.  To develop an understanding of important 
atmospheric and ocean processes; to be able to link 
these processes to fundamental physical principles; 
and to be able to define their time and space scales.  
5.  To learn about modern methodologies and 
technologies applied to observing, studying, and 
predicting the states of the atmosphere and the ocean. 
6.  To be able to interpret presentations of data 
(figures such as geographic maps, time series, depth 
profiles, contour plots, satellite images, etc.). 
7. To develop skills enabling critical evaluation of 
environmental information to form knowledgeable 
opinions (applied to future professions, vocations, 
voting, etc.) and to better enjoy the wonders of the 
ocean and the atmosphere.   
8.  To provide an intellectual background sufficient to 
understand and begin to critically review recent 
articles in newspapers, general interest magazines (i.e., 
Time, Newsweek, The Economist, The Wall Street 
Journal, The Weekly Standard, etc. – note that each of 
these has a political bias – do you know which 
direction – left or right?), and popular scientific 
magazines (e.g., Scientific American, Oceanography, 
Nature, Science).  Hopefully, you will be inspired to 
learn more about the ocean and atmosphere in future 
courses and activities. 
 
About Professor Dickey: I became interested in 
oceanography while serving in the U.S. Coast Guard.  
I later received my Ph.D. from Princeton University in 
Geophysical Fluid Dynamics and taught at USC for 18 
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years before coming to UCSB 20 years ago – over 
12,000 students have taken my courses.  My research 
has involved many aspects of oceanography and 
atmospheric science.  My group’s experiments have 
concerned hurricanes, El Niño-La Niña, monsoons, 
ocean waves, light in the ocean, climate change, and 
pollution.  We have done ~140 ocean cruises taking us 
all over the world.  Our studies have taken place in the 
Atlantic (near Bermuda, off Iceland, east coast US), in 
the Pacific (at the equator, off Hawaii, Japan, Canada 
and California, Baja), the Arabian Sea, and the 
Mediterranean Sea.  Most recently, we completed an 
experiment, called RaDyO, in the Santa Barbara 
Channel and off the Big Island of Hawaii.  It involved 
ocean waves and light – we utilized the R/P FLIP, the 
R/V Kilo Moana, two autonomous underwater 
vehicles, and airplane and satellite observing 
platforms. Scientists from 12 countries participated in 
RaDyO.  Most of our work has involved 
collaborations with scientists from around the U.S. 
and the world.  We have also developed new 
technologies such as autonomous moorings (often 
located far at sea).  These moorings, along with 
“robotic submarines” called autonomous underwater 
vehicles (AUVs) and gliders, are already starting to do 
the equivalent work of many research ships.  I will 
provide you with examples from my own research to 
highlight and emphasize some of this research in our 
discussions.  We have also included several examples 
of our research in our textbook.  Check out our 
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website: www.opl.ucsb.edu, which has information on 
current and past research by our group.   
 
Class Attendance: You must register for, attend, and 
satisfactorily complete the discussion sections in order 
to pass the course. Your TAs will give you exercises 
and cover material to reinforce and complement class 
work.  You cannot pass this class without completing 
the discussion portion of the class. 
    Attendance of lectures and discussion sections is 
also very important since 1) we will discuss and 
highlight the more difficult concepts, 2) contemporary 
material (like what is presently going on with 
hurricanes, tsunamis, El Niño-La Niña, pollution, etc.) 
will be presented, and 3) concepts will be reinforced 
using figures from the textbook and my research.  It 
will be useful to bring your textbook and/or computer 
to class to take notes. There is a VERY high 
correlation between class attendance and final grades.  
Again, your time in class will be most effectively used 
if you read the chapters before coming to class – 
especially look over the figures of the chapter and 
lecture Powerpoint slides that are on the class 
GauchoSpace site described earlier.  Time is your 
most important resource - use it well - come to class!  
UCSB is one of the few campuses situated on the 
ocean, so you are in a great environment to learn about 
the ocean and atmosphere firsthand.  This should be 
one of your favorite college classes!  UCSB has 
graduated many important oceanographers and I hope 
that some of you will join their ranks! 
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Overchallenged/Underchallenged?  This is a very 
large class (up to 300 students).  Some of you may feel 
over-challenged while others may feel under-
challenged.  I try to teach at an optimal level, but this 
is obviously difficult with such a large and diverse 
student population.  After a week or two, objectively 
consider if this is the right level of class for you.  
Please talk with your TAs and myself if you need 
some guidance.  Anyone who has special learning 
needs should contact me during the first week of 
classes so that I can work with you.   
 
Help!?  First, do the class textbook readings, review 
the Powerpoint slides available on GauchoSpace site, 
and come well-prepared to class and discussion 
sections.  It would be good to highlight new terms 
(become familiar with the book’s Glossary and 
Wikipedia can be helpful as well) and ideas and the 
most important points weekly with a brief study 
outline or list of highlight bullets  -  be organized.  
Much of the material requires understanding of figures 
involving graphs, plots, and images.   If you have 
trouble understanding these, get help from your TA 
and myself.  Small study groups are powerful means 
to learn, so start or get involved in one.  Your TA’s 
will do reviews before each exam, but do not depend 
entirely on these.  The quarter goes very fast, so keep 
up with the readings and lectures.  You will see your 
TAs weekly in small groups during your discussion 
sections; these are good opportunities to get personal 
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attention and have questions answered.  Your TA’s 
provide input on final grades, so be sure to get to 
know them.  Don’t hesitate to ask questions or 
communicate with me in person or via email as well.  

Help through the UCSB CLAS Academic Skills 
Program 

I highly recommend the UCSB Campus Learning 
Assistance Services (CLAS) Program, which is designed to 
“help students develop their capacities to learn so that they 
might have a more fulfilling intellectual experience and 
more success at UCSB.”  The program is eager to help 
students, particularly if they have any concerns about their 
academic lives or are having weak performance class.  

Some of CLAS’s services include: 

Workshops on Time Management, Fighting 
Procrastination, Understanding Difficult Reading, Reading 
Efficiency, Essay Exams, Multiple Choice Exams, Getting 
the Most Out of Lectures, and Writing Papers, Citations 

 The CLAS Academic Skills Program offers individual 
consultations on the topics listed above as well as on more 
subtle issues such as motivation, confidence, and 
metacognition. 

 Students can sign up for workshops or appointments online 
by going to myclas.sa.ucsb.edu or by visiting CLAS in the 
Student Resource Building room 3210. 
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Course Requirements: 
Lab/Discussion Section work (30% of course grade) 
Grade assigned by your TA.  
Midterm Exam   (35% of course grade) will cover 
roughly first 1/2 of course material 
Final Exam (35% of course grade) will cover roughly 
last 1/2 of course material. (The final exam is not 
cumulative).   
 
The exams will be multiple choice.  You will need 
to bring a big red scantron for the midterm and 
final exam!   
 
EXTRA CREDIT:  You may receive extra credit 
(one grade increment boost; e.g., A- to A) by 
completing a report on a self-directed field trip. 
This will be discussed in class.   
 
 
Very important - If you are taking the course 
Pass/Fail, you must receive a C or higher (a C- 
won’t do!) for the grade to be a Pass.  The system 
does not allow me to see if you are taking the class 
Pass/Fail.  So, if your assigned grade is a C- or 
lower, the computer converts it to an F.  Not good!! 
 
 
Schedule: Readings from Textbook, Exploring the 
World Ocean, by Chamberlin and Dickey are 
included with Chapter numbers. 
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WEEK 0 (Sept. 25) [Discussion sections begin next 
week] 
 
Class 1 (Fri. Sept. 25) Introduction to class/syllabus 
etc. 
Key Readings: Review Syllabus: Preface, Introducing 
the World Ocean, and Text Appendices; 
Ocean Chemistry, Ch 6 of Exploring the World Ocean 
 
WEEK 1 (Sept. 28-Oct. 2) [Discussion sections 
begin this week] 
 
Class 2 (Mon. Sept. 28) Ocean Chemistry 
Key Readings: Ocean Chemistry, Ch 6 of Exploring 
the World Ocean 
 
Class 3 (Wed. Sept. 30) Ocean Chemistry 
Key Readings: Ocean Chemistry, Ch 6 
 
Class 4 (Fri. Oct. 2) Ocean Chemistry/Ocean Physics 
Key Readings: Ocean Chemistry, Ch 6; Ocean 
Physics, Ch 7 
 
WEEK 2 (Oct. 5-9) 
 
Class 5 (Mon. Oct. 5) Ocean Physics  
Key Readings: Ocean Physics, Ch 7 
 
Class 6 (Wed. Oct. 7) Ocean Physics  
Key Readings: Ocean Physics, Ch 7 
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Class 7 (Fri. Oct. 9) Ocean Physics, Ch 7 
Key Readings: Ocean Physics, Ch 7 
 
WEEK 3 (Oct. 12-16) 
 
Class 8 (Mon. Oct. 12) Ocean Physics, Ch 7/Ocean-
Atmosphere System, Ch 8 
Key Readings: Ocean Physics, Ch 7, Ocean-
Atmosphere System, Ch 8 
 
Class 9 (Wed. Oct. 14) Ocean-Atmosphere System, 
Ch 8 
Key Readings: Ocean-Atmosphere System, Ch 8 
 
Class 10 (Fri. Oct. 16) Ocean-Atmosphere System 
Key Readings: Ocean-Atmosphere System, Ch 8 
 
WEEK 4 (Oct. 19-23) 
 
Class 11 (Mon. Oct. 19)  Ocean-Atmosphere System 
Key Readings: Ocean-Atmosphere System, Ch 8 
 
Class 12 (Wed. Oct. 21) Ocean-Atmosphere System 
Key Readings: Ocean-Atmosphere System, Ch 8 
 
Class 13 (Fri. Oct. 23) Review for Mid-Term 
 
WEEK 5 (Oct. 26-30) 
Class 14 (Mon. Oct. 26 Mid-Term Exam on 
Chapters 6, 7, and  8 
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Class 15 (Wed. Oct. 28) Surface and Deep Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
Class 16 (Fri. Oct. 30) Surface and Deep Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
WEEK 6 (Nov. 2-6) 
 
Class 17 (Mon. Nov. 2) Surface and Deep Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
Class 18 (Wed. Nov. 4) Surface and Deep Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
Class 19 (Fri. Nov. 6) Surface and Deep Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
WEEK 7 (Nov. 9-13) 
 
Class 20* (Mon. Nov. 9) Surface and Deep 
Circulation 
Key Readings: Surface and Deep Circulation, Ch 9 
 
HOLIDAY* Wed. Nov. 11  (If you have discussion 
section on this day, please attend another section 
for this week only) 
 
Class 21* (Fri. Nov. 13)  Waves 
Key Readings: Waves, Ch 10 
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WEEK 8 (Nov. 16-20) 
 
Class 22 (Mon. Nov. 16) Waves 
Key Readings: Waves, Ch 10 
 
Class 23 (Wed. Nov. 18) Waves 
Key Readings: Waves, Ch 10 
 
Class 24 (Fri. Nov. 20) Waves 
Key Readings: Waves, Ch 10 
 
WEEK 9 (Nov. 23-27)  Thanksgiving vacation 
lecture days off Wed.-Fri. Nov. 25-27.  There will 
be no Discussion Sections Mon.-Fri. Nov. 23-27.    
 
Class 25 (Mon. Nov. 23) Waves 
Key Readings: Waves, Ch 10 
 
WEEK 10 (Nov. 30-Dec. 4)  Review for Final Exam 
in Discussion Sections this week 
 
Class 26 (Mon. Nov. 30) Fridtjof Nansen Lecture 
Key Readings: See PowerPoint Presentation 
 
Class 27 (Wed. Dec. 2) Roald Amundsen Lecture 
Key Readings: See PowerPoint Presentation 
 
Class 28 (Fri. Dec. 4) Polar Bear Lecture 
Key Readings: See PowerPoint Presentation 
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FINAL EXAM 8 am Monday December 7 on 
Chapters 9 and 10 and Lectures on Fridtjof 
Nansen, Roald Amundsen, and Polar Bears 
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