Darin Toy
Spring 2007

Research Proposal

Goal:

Develop flexible code in the Python programming language to predict the movement of larvae in the Columbia River Estuary.
Research Credits:


3 Credit Hours for the 2007 OHSU Spring Quarter

Description:


Salmon are extremely important in Oregon, both ecologically and economically.  Since salmon eat zooplankton and larvae, modeling and predicting zooplankton and larvae may provide some insight into their behavior.  To accomplish this, I will perform a literature search at the OHSU library on zooplankton and larvae to learn about their habitat.  In particular, I will determine how they move vertically and horizontally in the water and how currents affect motion.  Also, I will determine optimum temperature, salinity, and depth for zooplankton and various larval habitats.  The physical conditions will be obtained from CORIE archived data at OHSU.  Next, I will download and install the Python programming language on my Linux based laptop.  Then, I will follow tutorials in Python to learn the basics of the language.  In particular, I will need to learn basic syntax, how to declare variables, run loops, and call and develop functions.  I will also need to review basic data retrieval and manipulation.  Following, I will create a plan for the structure of the code.  The code will be able to access the CORIE database, receive user input on initial conditions of the particle (location) and particle laws of motion (how it swims/moves), and graphically display results.  In addition, the code should be flexible enough to allow easy manipulation of the input parameters for use with any organism.  So, certain behavior patterns for any desired organism can be inputted into the program and produce accurate results.  To accomplish this, I will write and debug the code for retrieving CORIE data and user input.  Then I will integrate Joseph Zhang’s particle tracker to predict the motion of the zooplankton based upon the initial conditions and the CORIE data.  I will work with CORIE staff to learn how the observation network is organized and accessed.  Next, I will develop a graphical interface to input and display results.  Finally, to test the program, I will input a particle (zooplankton/larvae) into the computer program and track it over time as influenced by ocean currents and changing CTD profiles (from CORIE).  The graphical output will be developed with the end-user in mind.

Deliverables:

1) Maintain Web Log of progress on the CMOP webpage.

2) Maintain Project Web Page

3) Flow Chart of Program

4) Demonstration of Program

5) Written Report

Milestones:

1) Literature search of current models depicting zooplankton/larval behavior in estuarine environments.

a. Determine optimum environmental conditions for zooplankton/larvae
b. Determine movement patterns of zooplankton/larvae
2) Contact appropriate Oregon fisheries personnel to discuss zooplankton/larvae and help understand literature.
a. Determine which zooplankton/larvae are of most interest to the fisheries department (possibly dealing with salmon)
i. Contact fisheries personnel through Antonio Baptista’s contacts
b. Select a specific group of zooplankton/larvae, possibly related to the diet of salmon in the Columbia River Estuary, to be used as the model particle to test the following program
3) Select Python and UNIX tutorials appropriate for project

4) Learn the basics of the Python programming language in a UNIX shell.

a. Learn UNIX file structure and basic commands

b. Learn Python specific syntax

c. Review data acquisition and manipulation

d. Review use of functions, loops, variables

5) Develop flexible code to predict the movement of organisms in the Columbia River Estuary.

a. Access CORIE database

b. Access Joseph Zhang’s particle tracker

c. Develop UI for input and output

d. Deployment of program

Timeline:

Approximately 13 physical hours per week in a 7 week quarter (~90hrs)

Week
Date
Deliverables
1
4-30
Literature Search (6 papers)

2
5-07
Literature Search (6 papers), Python Data Input Program

3
5-14
Flow Chart, Oregon Fisheries Contact
4
5-21
Develop Python Code
5
5-28
Develop Python Code

6
6-04
Develop Python Code

7
6-11
Finish/Test Python Code

