Geology 255: Problem Solving in the Environmental Sciences

Instructor: Dr. Catherine Riihimaki
Office: Park 193

Office hours: MW 11–noon, Th 4-5pm


Meetings: MWF 10-11 am, Park 259

Text: Supplemented by articles for each discussion
Description: This course is an opportunity for you to gain first-hand experience with developing effective approaches to solving complex environmental problems. You will learn fundamental quantitative concepts and then apply them to issues such as global warming, sudden catastrophes, and the effects of steady flow of wind and water on Earth’s surface.  In the process, we will explore mathematical patterns that are common to all of the natural sciences.  By the end of the course, you will be able to use complex curve-fitting at appropriate times, design effective experiments that will produce profound results, and recognize interesting problems all around you.

Course Requirements: Class will meet for 1 hour on MWF. In general, the first two classes of each week will be lectures, while the third class will be an activity or discussion applying the lecture information. Grades will be determined by



Weekly problem sets
30%



Mid-term exams (2)
15% each



Final project

20%



Participation

20%

Weekly activities: 

· Problem sets will be handed out on Fridays and will be due the following Wednesday. 

· Readings for Friday’s discussion will be handed out on the preceding Friday.

· Class participation will be ongoing. There will be time at the beginning of each class to discuss examples of concepts from class observed elsewhere and current events. Occasional assignments will fall under this category.

· I will start each week with a current event article.  Participating in the article selection will count as class participation.

Mid-terms:

· There are two scheduled during the semester; each one will be taken during class time.  They will be short-answer questions requiring some calculations and some written answers. Diagrams will be helpful!

Final project:

· This will be a 10-page paper exploring an interesting research problem of your choosing.  This can be a literature review, but I want you to articulate in your own words the problem and approaches for solving that problem.

· Start brainstorming now!

TENTATIVE SYLLABUS
	Week
	Dates
	Topic
	Activity
	Problem Set

	1
	Sept. 3, 5, 7
	Order of magnitude calculations, material properties, systems
	Discussion: How much influence have humans had on landscapes?
	Calculations related to Hooke (2000)

	2
	Sept. 10, 12, 14
	Constructing basic models
	Field Trip: Temperature of Rhoads Pond
	Temperature analysis of Rhoads Pond

	3
	Sept. 17, 19, 21
	First principles: forces, pressure, and stress
	Experiment: Bubbles rising and particles settling
	Plot data of bubbles rising

	4
	Sept. 24, 26, 28
	First principles: conservation of mass
	Field Trip: Water discharge of Mill Creek
	Calculations of water discharge

	5
	Oct. 1, 3, 5
	First principles: conservation of mass (Part 2)
	Discussion: Carbon Cycle
	Age of Earth from saltiness of ocean

	6
	Oct. 8, 10, 12
	Mid-term 1

Diffusion/Advection
	Video: “Rivers and Tides”
	None (enjoy the break!)

	
	Oct. 13-21
	Fall Break!!

	7
	Oct. 22, 24
	First principles: Temperature and heat flow
	None
	None

	
	Oct. 26-31
	No class; CR at GSA Meeting in Denver

	8
	Nov. 2 
	Temperature and heat flow continued
	None
	Earth’s blackbody temperature

	9
	Nov. 5, 7, 9
	First principles: conservation of energy
	Field Trip: Rhoads Pond revisited
	Temperature analysis of Rhoads Pond revisited

	10
	Nov. 12, 14, 16
	Mid-term 2 

Final paper instructions
	Discussion: Library resources with science librarian
	Turn in final project topic on Monday

	11
	Nov. 19, 21
	Earth’s climate

Science of Thanksgiving
	None
	Work on final project

	
	Nov. 22-25
	Thanksgiving Break!!

	12
	Nov. 26, 28, 30
	Feedback loops
	Experiment: Modeling activity of climate feedbacks
	Daisyworld Activity

	13
	Dec. 3, 5, 7
	“Tipping Points”
	Experiment: Debris flows
	Debris-flow write-up

	14
	Dec. 10, 12
	Population modeling 

Class wrap-up
	Evaluations
	Final project

	
	Dec. 20
	Final project due at 5 pm


