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COURSE OUTLINE
GEG 3300 B
Selected Topics in Physical Geography:
Global Ocean Changes
Professor: Paul H. Beckwith             Room: FSS 1005              Session: Spring/Summer 2015 
	


Session: May 1st to June 18th, 2015 

Reading week: May 30th to June 5th 

Final Exam period: June 19th to 21st
Spring/Summer 2015: Two classes per week (mandatory attendance) 

Mondays: 16:00 – 19:00 (4:00 to 7:00 pm)

Wednesdays: 16:00 – 19:00 (4:00 to 7:00 pm)
Professor: Paul H. Beckwith, Bachelor of Engineering (B.Eng. in Engineering Physics), Master of Science (M. Sc. in Laser Physics)

Office: Simard Hall, SMD0021C
Facebook: Paul Beckwith https://www.facebook.com/paul.beckwith.9   
Course Facebook page: GEG 3300 B
Link: https://www.facebook.com/groups/1084107568272870/ 
Twitter: @PaulHBeckwith  https://twitter.com/PaulHBeckwith     
Email:   pbeck062@uottawa.ca 
Office hours: Simard sub-basement: SMD0021C (1 hour at end of each class; and also whenever you need; please email me for an appointment, or just try randomly knocking on my office door)
Teaching Assistant:    xxxxx (may not be one)
                                         Email:  xxxxx
                                         Office hours: flexible, please email                                         
Course description: GEG 3300 B: Selected Topics in Physical Geography: 

Global Ocean Changes
Our global oceans are rapidly undergoing many physical changes, including but not limited to warming, stratification, acidification, changing ocean currents, loss of flora and fauna, increased pollution, increased number and intensity of dead zones, and changing salinity and sea ice levels. This course examines these ocean changes in the context of ongoing and rapid climate system changes. A solid understanding of oceanography is also developed (taught) in this course.
Required textbook: 
a) Oceanography: An introduction to Marine Science, 9th Edition (2016), authors Tom Garrison and Robert Ellis, National Geographic Learning and CENGAGE Learning
Please talk to the bookstore about the options for the book, including a) interactive ebook, b) loose-leaf version and ebook, or c) boundbook. Also, used copies of older editions would be perfectly fine.

Online materials, papers, and webpages are also used extensively.
Excellent web pages:    Great Earth climate/weather info: http://earth.nullschool.net/ 

Many others, these are       Climate Reanalyzer: http://cci-reanalyzer.org/
Mostly for weather and        Arctic sea ice: https://sites.google.com/site/arcticseaicegraphs/ 

climate                                 Wunderground: http://www.wunderground.com
                                             Climate Progress: http://www.climateprogress.com
                                             Skeptical Science: http://www.skepticalscience.com
                                             Real Climate: http://www.realclimate.com
                                             Accuweather:  http://www.accuweather.com/
                                             The Weather Network: http://www.theweathernetwork.com     

                                              Unisys Weather: http://weather.unisys.com/                         
                   

       Environment Canada: http://weatheroffice.ec.gc.ca
Course evaluation:  
Nine Exercises x 4% each (36%)
Midterm 1 (17%), Midterm 2 (17%), Final exam (30%)
Classes: Attendance is Mandatory
Date
                Class
    Topics




 
Monday May 4th                1             Course introduction




                  Overview - Syllabus

                                                         Identify major global ocean changes
                                                         Rank importance of global ocean changes
                                                         How to do the Exercises
                                                         Garrison Chapter 1: The Origin of the Ocean
                                                         Garrison Chapter 2: A History of Marine Science
Wednesday May 6th          2              Exercise #1 is Due (4%)
                                                          Geography of the oceans:
                                                          Area, depth, volumes, islands, continents
                                                          Physical properties:

                                                          Composition, salinity, albedo
                                                          Temperature, heat properties
                                                          Ocean currents, waves
                                                          Marine flora and fauna

                                                          Polar oceans
                                                          Garrison Chapter 3: Earth Structure and Plate Tectonics
                                                          Garrison Chapter 4: Ocean Basins
Monday May 11th               3             Exercise #2 is Due (4%)
                                                          Global ocean changes from global climate changes
                                                          Intergovernmental Panel on Climate Change (IPCC),
                                                          Assessment Report 5 (AR5) and the oceans
                                                          Methane, the wildcard of the climate system,
                                                          marine sediments and permafrost, methane clathrates

                                                          Continental shelves, ocean abyss
                                                          Garrison Chapter 5: Sediments

Wednesday May 13th         4             Exercise #3 is Due (4%)



                   Ocean surface warming
                                                          Stratification
                                                          Expansion
                                                          Sea level rise, components
                                                          Reduction of vertical mixing
                                                          Phytoplankton effects
                                                          Dead zones

                                                          Garrison Chapter 6: Water and Ocean Structure
Monday May 18th                              Class cancelled; Victoria Day holiday
Wednesday May 20th         5             Midterm #1 (17%); first half of class



                   Cryosphere-ocean interactions
                                                          Greenland melting, calving, meltwater, ocean salinity
                                             Antarctica melting, calving, meltwater, ocean salinity                                                      
                                                          Arctic Ocean changes
                                                          Antarctica region ocean changes
                                                          Polar marine sediments
                                                          Polar albedos
                                                          Garrison Chapter 7: Ocean Chemistry
Monday May 25th                6            Exercise #4 is Due (4%)



                   Ocean currents
                                                          Thermohaline Circulation (THC)
                                                          Meridional Overturning Circulation (MOC)
                                                          Heat transfer, albedo changes
                                                          Bathymetric effects
                                                          Ekman spiral, continental shelfs
                                                          Historical view of ocean current changes
                                                          Garrison Chapter 8: Circulation of the Atmosphere
                                                          Garrison Chapter 9: Circulation of the Ocean
Wednesday May 27th          7            Exercise #5 is Due (4%)



                   Ocean acidification
                                                          Historical changes in the paleorecords
                                                          Calcium saturation
                                                          Ocean chemistry
                                                          Ocean salinity
                                                          Temperature, salinity effects

                                                          Garrison Chapter 10: Waves
                                                          Garrison Chapter 11: Tides
Monday June 1st                              Reading Week, no classes

Wednesday June 3rd                        Reading Week, no classes
Monday June 8th                  8           Exercise #6 is Due (4%)



                   Ocean flora and fauna
                                                          Migration patterns
                                                          Diversity and numbers
                                                          Coral reefs and bleaching
                                                          Garrison Chapter 12: Coasts
Wednesday June 10th          9           Midterm 2 (17%); first half of class



                   Ocean resources
                                                          Mineral extraction (ores, fossil fuels)
                                                          Gulf oil spill, tanker spills, regulations and laws
                                                          Plastics in gyres and food chain
                                                          Technologies for energy generationa
                                                           Autonomous underwater vehicles (AUVs)

                                                           Ocean monitoring (Argo floats, Neptune network, buoys)

                                                           Ocean sediment coring

                                                           Cargo ships, routes, numbers, accidents
                                                           Garrison Chapter 13: Life in the Ocean

Saturday June 13th            10          Exercise #7 is Due (4%)



                  Ocean storms
                                                         Rogue waves
                                                         Global wave heights and evolution
                                                         Tropical storms and hurricanes 
                                                         Storm surges, tidal changes
                                                         Garrison Chapter 14: Primary Producers

                                                         Garrison Chapter 15: Marine Animals
Monday June 15th              11          Exercise #8 is Due (4%)



                  Ocean moderation of climate change
                                                          Aerosol generation, albedo changes
                                                          Ocean geoengineering methods
                                                          Carbon dioxide removal (CDR)
                                                          Dissolved gas concentrations (carbon dioxide, methane)
                                                          Ocean floor changes
                                                          Garrison Chapter 16: Marine Communities

                                                          Garrison Chapter 17: Marine Resources
Wednesday June 17th        12          Exercise #9 is Due (4%)
                                                          Garrison Chapter 18: The Ocean and the Environment

                                                          What have we learned?
                                                          Overall ranking of global ocean issues
                                                          Overall summary
                                                          Final exam format, preparation

                                                          Moving forward

                                                          Careers, jobs, skills, life
Final exam (30%):  on all course material – date/time set by the university (Final Exam period is June 19th to 21st)
NOTE: The Facebook page for the course; GEG 3300 B  is the preferred method of communication; TA and the professor will check it frequently so responses to your questions will be quickest and someone else may have already posted the question and it may have been answered already…
University of Ottawa: Student Academic Success Service (SASS)

Counselling, coaching, mentoring, writing help, access service (for exam writing), career development center:  http://sass.uottawa.ca/en 
Read “Beware of plagiarism” available at:  http://www.uottawa.ca/plagiarism.pdf
http://web5.uottawa.ca/admingov/regulation_13.html 

University of Ottawa Library

http://biblio.uottawa.ca/en 

How to do the weekly Exercises (4% each):
1) Pick a global ocean change issue. Not too broad, but it could be something like “Ocean stratification”. Narrower would be “Plankton reduction from increased ocean stratification”.

2) Research this issue online, look for reputable blogs, websites, peer reviewed papers if available, like Non-governmental Organizations (NGOs), etc.

3) Analyze this event; try to connect the local scale to the global scale.

4) Consider solutions, if any to minimize effects on people in the future, or prevent event from happening in first place.

5) Write up short summary report (Maximum length 2 pages of writing, can add 1 or 2 pages containing some of maps from Google Earth, plots, schematics from web, images)

6) Must provide references for source material 

Hand-in format, cut and paste text below to start your report, hand in printed copy each week (to be marked out of 10)
Name/Student number: xxxx, yyyy

Title: Plankton reduction from increased ocean stratification.

Global ocean change: describe the change, is it ongoing or a one-of event, how does it affect people and how many people, what spatial scale and temporal scales are involved, how serious is the problem, use references
Research and analysis: study the problem, remember this is Geography(, try to get data or information on problem, elaborate on issue, you could plot some data in Excel, put in a map that you generate from Google Earth, obtain some meteorological data from some of links given in syllabus or your own. Synthesize your material from various sources, use references, etc… 

Discussion: In your own words, describe what you have found out from your research and analysis of the problem. Make some conclusions about how serious the issue really is, and suggest ways that further research could be done, etc…

Conclusions: In 2 or 3 lines maximum, summarize the key thing you found or did.
Sources: Provide website links, article links, sources of diagrams, maps, plots, etc…

Learning: In a few lines, describe what you learned from this Exercise, possibly including new skills learned, what you did not know before, what surprised you, etc.

