Short course for SELFE users training
Meetings dates: Fall 2008
Meeting duration: 1.5 hours
Location: TBA
Coordinators: Joseph Zhang (yinglong@stccmop.org) 

Objectives
To train users on using the CMOP hydrodynamic model, SELFE. At the end of the course the users are required to independently conduct simulations for different types of hydrodynamic applications using SELFE, and be sufficiently familiar with the source code so as to add modules to the original code.

Pre-requisites

Participants are assumed to be familiar with calculus, rudimentary fluid mechanics, computational mathematics, and programming in FORTRAN 90.
Participation
Participation is open to all CMOP students, staff and faculty, as well as registered SELFE users. To inquire on remote participation via video conferencing, contact evm@stccmop.org.

Structure
Formal lecture will be given by the instructor for most lessons. In addition, hands-on tutorials will be conducted during the last lesson.

Lessons – 16 hours
1. SELFE physical formulation: governing equations (3.5 hours) – Jan 5 (9:30am-12:30pm)

a. Continuity equation and boundary conditions

b. Momentum equations and boundary conditions

c. Transport equations and boundary conditions

d. Equation of state

e. Turbulence closure: Pacanowski and Philander; Mellor & Yamada; GOTM
2. SELFE numerical formulation (3.5 hours) – Jan 7 (9:30am-12:30pm)

a. Review of finite difference, finite volume and Galerkin finite element methods

b. 3D discretization: SZ coordinates

c. Barotropic model: coupled continuity and momentum equations; semi-implicit method

i. Eulerian-Lagrangian Method (ELM)

ii. Numerical stability: Coriolis

iii. Inundation algorithm

d. Baroclinic model

i. Hydrostatic inconsistency: Z-coordinate method

ii. Transport equations for salt and heat: ELM vs. finite volume; source models; horizontal diffusion

iii. Turbulence closure

e. Lateral boundary condition types and nudging
3. SELFE code (1 hours) – Jan 9 (9:30am-10:30am)

a. Serial version: backtracking algorithm

b. Parallel version: backtracking algorithm
4. Using SELFE (2.5 hours) – Jan 9 (10:30am-1:00pm)

a. Grid generation and editing

b. Pre-processing

c. I/O: param.in; hotstart.in; *nu.in; *.th; sflux/

d. User experiences

5. Hands-on tutorial (2+2 hours) – Jan 12 (9:30am-11:30pm) & Jan 14 (9:30am-11:30pm) – access to OHSU cluster needed

a. Post-processing and visualization

b. Columbia River (or Oregon shelf upwelling)

c. Presentations of results 

