An Inventory of the Existing Ocean Models
1. Ocean Models used in li
ACOM (Australian Community Ocean Model)
A synthesis of enhancements and additions to the GFDL MOM package by Australian researchers. This is a series of modifications to various MOM versions as follows: 

ACOM1 
"ACOM1 is Scott Power's enhanced tropical resolution global model, based on MOM1, and developed at the Bureau of Meteorology Research Centre (BMRC). This model was the precursor to ACOM2.0_et." 

ACOM2.0_et 
"An enhanced tropical grid version including: 

the Chen mixing scheme, including Seager et al. surface heat flux 

a new scheme for solar shortwave penetration 

Mediterranean and Red Sea outflows simulated by relaxation to Levitus data 

tidal mixing parameterisation in the Indonesian region 

careful representation of islands and straits in the Indonesian region 

viscosity in Lombok Strait tuned to give observed fraction of total Indonesian throughflow 

comes as a "ready to run" model with boundary condition and initialisation files 

runs on a Cray (YMP or J90) or Sun Sparcstation 

Some of the extra options in the ET version are very specific to the ET grid and will be disabled should another grid be chosen. However, the code could be adapted to other grids, so someone wanting to use the features of the ET model with a different grid should find this adaptation fairly straightforward." 

ACOM2.1_et 
"An enhancement of ACOM2.0_et. This model provides net surface heat fluxes (based on heat flux components) to the ocean model. The boundary layer model contains a prognostic advection/diffusion equation for air temperature in the atmospheric mixed layer. Within the boundary layer, air temperature is determined by a balance between surface fluxes, horizontal advection by imposed winds, entrainment from above the mixed layer, horizontal diffusion and radiative cooling. Use of the Atmospheric Boundary Layer Model (ABLM) leads to improved simulations of SST and its anomalies. The code was provided by R. Kleeman (BMRC, Melbourne)." 

ACOM2.0_cfc 
"A MOM2/ACOM2 implementation of Matthew England's MOM1 CFC code. ACOM2.0_cfc includes the following features: 

a number of schemes for calculating the fluxes of CFC-11 and CFC-12 into the surface layer. These schemes include a simple 'restoration' scheme and two different schemes using wind-speed-dependant solubilities 

an option to reduce fluxes into the ocean in the polar regions based on climatological sea-ice cover 

comes as a "ready to run" model with boundary condition and initialisation files 

runs on a Cray (YMP or J90) or Sun Sparcstation 

ACOM2.0_fet 
"An enhancment of ACOM2.1_et that including: 

The grid outside of the equatorial region is much finer than for the 'et' models, with maximum meridional size of 1.50 (the maximum for the 'et' models was 5.850 at the poles). The grid near the equator is the same as for the 'et' series of models 

There have been a number of improvements to the atmospheric data sets 

ACOM3.0_hr 
"ACOM3.0_hr combines features of previous ACOM models (principally the Chen Mixing scheme and the Atmospheric Boundary Layer model) with a high resolution global grid (1/20 in longitude and 1/30 in latitude). This model has been updated to MOM version 3.1." 

ACOM3.1_hr 
"ACOM3.1_hr is the MOM3.1 version of ACOM3.0_hr. That is, the code in ACOM3.0_hr has been updated to include all changes in MOM3.1. All options etc are the same as for ACOM3.0_hr." 

ACOM3.0_cfc 
"ACOM3.0_cfc is our MOM3 implementation of Matthew England's MOM1 CFC code." 

For more details see http://www.marine.csiro.au/acom/

ADCIRC
"ADCIRC is a system of computer programs for solving time dependent, free surface circulation and transport problems in two and three dimensions. These programs utilize the finite element method in space allowing the use of highly flexible, unstructured grids. Typical ADCIRC applications have included: (i) modeling tides and wind driven circulation, (ii) analysis of hurricane storm surge and flooding, (iii) dredging feasibility and material disposal studies, (iv) larval transport studies, (v) near shore marine operations." 

[ http://www.unc.edu/ims/adcirc/] 

BOM (Bergen Ocean Model)
A three-dimensional hydrodynamic multi-purpose model for coastal and shelf seas, which is coupled to biological, resuspension and contaminant models, and resolves mesoscale to seasonal scale processes. 

"The Bergen Ocean Model is a numerical simulation tool developed by the Institute of Marine Research , Norway and the Hydrodynamics group at Dept. of Mathematics , University of Bergen, with contributions from Dept. of Informatics and Parallab also at the University of Bergen. 

The code development was initiated in 1995, with the main motivation to incorporate modern numerical techniques into ocean modeling, and this process is continuously ongoing. The model is implemented in Fortran 90 with source code freely available. 

The mathematical basis for the model is the velocity field, pressure, density, salinity and temperature governed by momentum, continuity and conservation equations. The discretization applies finite differences on a staggered grid with a vertical sigma-coordinate representation." 

[http://www.mi.uib.no/BOM/] 

BRIOS
A regional climate system modeling system consisting of 

a dynamic-thermodynamic sea ice model with viscous-plastic rheology and a prognostic snow layer; and 

a 3-D hydrostatic primitive equation ocean circulation model with terrain-following vertical and orthogonal curvilinear horizontal coordinates (based on SPEM and SCRUM). 

[http://e-net.awi-bremerhaven.de/Modelling/BRIOS/] 

C-GOLDSTEIN
C-GOLDSTEIN is a frictional geostrophic ocean model coupled to a simplified energy-moisture balance atmospheric model and a thermodynamic sea ice model, the first step towards a very fast Earth System Model to simulate climate variability on millenial timescales. 

[http://www.soc.soton.ac.uk/JRD/LSM/CGOLD/] 

CHIME
The Coupled Hadley-Isopycnic Model Experiment (CHIME) is a new coupled model, developed at Southampton Oceanography Centre. It consists of the atmospheric model used in the Hadley Centre's HadCM3 climate model, coupled to a hybrid coordinate ocean model (HYCOM) via the OASIS coupler. The ocean model grid is identical over most of the globe to that used in HadCM3, allowing the effect of the different vertical representation of the ocean to be easily assessed. A further innovative feature of CHIME's ocean component is its use of a bipolar grid over the Arctic. This avoids the problem of convergence of meridians toward the North Pole by replacing the latitude-longitude grid north of a given latitude circle (here 55�N) with a bipolar grid. This matches the spherical grid perfectly at this latitude, but its two poles may be placed harmlessly in large land masses. 

[http://www.soc.soton.ac.uk/JRD/LSM/CHIME/] 

COHERENS
A 3-D hydrodynamic multi-purpose model for coastal and shelf seas. The main features are: 

a physical component with modules for currents, salinity and temperature; 

a module for simulating biological cycling processes; 

a sediment module describing the deposition and erosion of suspended organic and inorganic material; 

Eulerian and Lagrangian modules to simulate the advective-diffusive transport of contaminants. 

[http://www.mumm.ac.be/~patrick/mast/] 

DieCAST (Dietrich Center for Air Sea Technology)
The DieCAST model is a primitive equation, z-level ocean and lake model patterned after the Sandia Ocean Modeling System (SOMS), although it uses an Arakawa A grid instead of a C grid. It is a hydrostatic, incompressible, rigid-lid, partially-implicit, and fully conservative model. 

Programmer's Guide for the DieCAST Model 

CANDIE (Canadian DieCAST) 

ECBILT/CLIO
A modeling system consisting of a global, free-surface OGCM (CLIO) coupled to a comprehensive sea ice model and an AGCM (ECBILT). 

The CLIO model comprises a global, free-surface Ocean General Circulation Model (OGCM) coupled to a comprehensive sea ice model. The OGCM is a primitive equation model adopting the usual set of assumptions, i.e., the hydrostatic equilibrium and the Boussinesq approximation. The sea ice model has a representation of both thermodynamic and dynamic processes. A relatively sophisticated parameterization of vertical mixing, a parameterization of the effect of meso-scale eddies as well as a parameterization of dense water flow down topographic features are included in the latest version of the model. A 3-layer model, which takes into account sensible and latent heat storage in the snow-ice system, simulates the changes of snow and ice thickness in response to surface and bottom heat fluxes. The variation of ice compactness due to thermal processes is a function of the energy balance of the surface layer in the region occupied by leads. For calculating ice dynamics, sea ice is considered to behave as a viscous-plastic continuum. At the ice-ocean interface, the sensible heat flux is proportional to the temperature difference between the surface layer and its freezing point and to the friction. The ice-ocean stress is taken to be a quadratic function of the relative velocity between ice and the uppermost level of the ocean. Considering salt and freshwater exchanges between ice and ocean, brine is released to the ocean when ice is formed, while freshwater is transferred to the ocean when sea ice or snow melts. 

[http://www.knmi.nl/onderzk/CKO/ecbilt.html] 
[http://www.knmi.nl/onderzk/CKO/install-ecbilt.html] 
[http://www.astr.ucl.ac.be/tools/clio.html] 

ELCIRC
"ELCIRC is an unstructured-grid model designed for the effective simulation of 3D baroclinic circulation across river-to-ocean scales. It uses a finite-volume/finite-difference Eulerian-Lagrangian algorithm to solve the shallow water equations, written to realistically address a wide range of physical processes and of atmospheric, ocean and river forcings. The numerical algorithm is low-order, but volume conservative, stable and computationally efficient. It also naturally incorporates wetting and drying of tidal flats. While originally developed to meet specific modeling challenges for the Columbia River, ELCIRC has been extensively tested against standard ocean/coastal benchmarks, and is starting to be applied to estuaries and continental shelves around the world."

[ http://www.ccalmr.ogi.edu/CORIE/modeling/elcirc/] 

ECOM-si Model
"ECOM-si is a 3D ocean circulation model developed principally by Alan Blumberg of HydroQual. It is similar to the Princeton Ocean Model (POM) described in Blumberg and Mellor (1987), but incorporates an implicit scheme developed by Vincenzo Casulli for solving the gravity wave so that the need for separate barotropic and baroclinic time steps is eliminated. ECOM-si is not generally available, but if you are looking for a freely available 3D circulation model for conducting research in the coastal model, I suggest checking out either POM or the very nicely documented and maintained Rutgers/UCLA ROMS model. Note that POM and ROMS are not available for commercial use. More information about modeling applications with ECOM-si can be found on the HydroQual web site." 

[http://crusty.er.usgs.gov/ecomsi.html] 

FLAME
The Family of Linked Atlantic Model Experiments is a framework for several numerical ocean modeling projects that study the physics and biogeochemistry of the Atlantic Ocean. FLAME maintains a common numerical code as a basis for all model applications. Options for different parameterizations of ocean physics and for different computational environments are provided. 

The numerical code used in FLAME is based on GFDL's Modular Ocean Model MOM 2.1 (Pacanowski 1995), but it has experienced numerous modifications, most notably the addition of parallelization. 

One of the main considerations in FLAME has always been to keep the code operational for use on different architectures. At the moment, DEC Alpha workstations, Cray vector and parallel machines and NEC SX5 architectures are supported. Work is in progress to use the FLAME code on other types of machines as well. 

[http://www.ifm.uni-kiel.de/fb/fb1/tm/research/FLAME/index.html] 

FMS - Flexible Modeling System
FMS is a software framework for supporting the efficient development, construction, execution, and scientific interpretation of atmospheric, oceanic and climate system models. FMS comprises the following: 

A software infrastructure for constructing and running atmospheric, oceanic and climate system models. This infrastructure includes software to handle parallelization, input and output, time management, data exchange between various model grids, makefiles, and simple sample run scripts. This infrastructure should largely insulate FMS users from machine-specific details. 

A standardization of the interfaces between various component models. 

Software for standardizing, coordinating and improving diagnostic calculations of FMS-based models, and input data preparation for such models. Common preprocessing and post-processing software are included to the extent that the needed functionality cannot be adequately provided by available third-party software. 

A rigorous software quality review and improvement process to assist in contributed component models. The development and initial testing of these component models is largely a scientific question, and would not fall under FMS. The quality review and improvement process includes consideration of (a) compliance with FMS interface and documentation standards to ensure portability and inter-operability, (b) understandability (clarity and consistency of documentation, comments, interfaces, and code), and (c) general computational efficiency without algorithmic changes. 

A standardized technique for version control and dissemination of the software and documentation. 

FMS is built on top of the MPP modules, a modular parallel computing infrastructure written in Fortran 90. This infrastructure includes: 

mpp_mod, a set of calls providing a uniform interface to different message passing libraries; 

mpp_domains_mod, a class library for domain decomposition on logical rectangular grids; and 

mpp_io_mod, a parallel I/O programming interface. 

FORTE
FORTE is a coarse resolution ocean-atmosphere coupled general circulation model capable of integrations over timescales ranging from days to thousands of years. 

It is also capable of a high degree of flexibility - the model has been designed with the intention of performing experiments using highly idealised configurations, so it can accept new continental geometry, land surface orography and ocean bottom topography easily; the resolution of the ocean (and to a lesser extent, the atmosphere) is also configurable. 

Its principal components are ocean and atmosphere General Circulation Models (GCMs) originally designed for solo operation. The ocean model is MOMA (Webb,93) a derivative of the well-known Modular Ocean Model, a z-coordinate primitive equation model based on the GFDL code. The atmosphere is adapted from IGCM3, a spectral GCM developed at Reading University (Hoskins,75 Forster,00). They are coupled together using OASIS (Terray,00), a flexible coupler that allows the models to pass data between each other whilst running. 

Although still beta-level, the model is currently being used by 3 groups (two here at the Southampton Oceanography Centre and one at Liverpool University) and the code is being made available as a tool for the modelling community at large. (11/2/02) 

[http://www.soes.soton.ac.uk/research/groups/ocean_climate/forte/] 

FRAM - Fine Resolution Antarctic Model
FRAM is a primitive equation numerical model of the Southern Ocean between latitudes 24S and 79S. It is based on the code of Cox (which evolved into the MOM). There's nothing about obtaining the model itself at this site (although it is just the MOM with boundary conditions for the Southern Ocean), but there are instructions on how to obtain the FRAM output on tape. 

[http://www.mth.uea.ac.uk/ocean/fram.html] 

GISS AOM
The global coupled Atmosphere-Ocean Model was designed at GISS for climate predictions at decade to century time scales. Atmospheric Models at GISS have been under continual development since 1970; the Ocean and Coupled Models since 1990. 

The Atmosphere-Ocean Model is a computer program that simulates the Earth's climate in three dimensions on a gridded domain. The Model requires two kinds of input, specified parameters and prognostic variables, and generates two kinds of output, climate diagnostics and prognostic variables. The specified input parameters include physical constants, the Earth's orbital parameters, the Earth's atmospheric constituents, the Earth's topography, the Earth's surface distribution of ocean, glacial ice, or vegetation, and many others. The time varying prognostic variables include fluid mass, horizontal velocity, heat, water vapor, salt, and subsurface mass and energy fields. 

[http://aom.giss.nasa.gov/] 

GISS ModelE
The latest incarnation of the GISS series of coupled atmosphere ocean models is now available. ModelE (as it is called) is a complete rewrite of Model II' physics, combined with greater flexibility and more options. These include better representations of the stratosphere, tracer components and various ocean models. 

[http://www.giss.nasa.gov/tools/modelE/] 

GMODEL
A linear, shallow water (1.5 layer) model of the equatorial Pacific in the domain 30S-30N, 122E-292E on a 2x1 degree grid with realistic boundaries. The only dynamical field is thermocline depth. 

[http://www.knmi.nl/onderzk/CKO/gmodel.html] 

Dartmouth Numerical Methods Laboratory
Note: These are all now password protected. If you want to obtain them you need to ask them for access. 

Various circulation models developed for the Gulf of Maine and Georges Bank. 

[http://www-nml.dartmouth.edu/circmods/gom.html] 

ACADIA
A finite element formulation of the non-conservative form of the vertically integrated advection/diffusion/reaction (ADR) equation that tracks any number of different depth-averaged transport variables. This is usually used in conjunction with QUODDY simulations. 

Version 5.0 Code 

Version 5.0 Documentation 

[http://www-nml.dartmouth.edu/Software/] 

BatTri
A graphical Matlab interface to the C language 2-D quality finite element grid generator Triangle. BatTri performs the mesh editing, bathymetry incorporation and interpolation, provides the grid generation and refinement properties, prepares the Triangle input file, and visualizes and saves the created grid. 

Version 7.2 Code 

Version 7.2 Manual 

[http://www-nml.dartmouth.edu/Software/battri/] 

DROG3D
A 3-D particle tracking algorithm written in Fortran 77 which tracks passive drogues with given harmonic velocity fields on a 3-D finite element mesh. Documentation is available in both PostScript and HTML format. See also the alternate Particle Tracking Algorithms site. 

Version 95.1 Code 

Version 95.1 Documentation 

[http://www-nml.dartmouth.edu/Software/drog3d/] 

FUNDY
A 3-D diagnostic model for continental shelf circulation studies. It solves the linearized shallow water equations forced by tidal or other barotropic boundary conditions, wind or a density gradient using linear finite elements. Solutions are obtained in the frequency domain. A user's manual is available in both PostScript and HTML formats. MATLAB routines to process FUNDY and QUODDY simulations are available at OPNML. See also DROG3D. 

Version 5.1 Code 

Version 5 Documentation 

[http://www-nml.dartmouth.edu/Software/fundy/] 

NUBBLE
A turbulent boundary layer model for the linearized shallow water equations. This is a time-stepping point model which uses linear finite elements to determine the vertical structure of the horizontal components of velocity and density under specified surface forcing. Both a quadratic closure scheme and the level 2.5 closure scheme of Mellor and Yamada are used in this code. The documentation for this is contained within a 45 page report and user's manual available in PostScript format. 

[http://www-nml.dartmouth.edu/Software/nubble/] 

Version 1.1 Code 

Version 1.1 Documentation 

QUODDY
A package for modeling 3-D shallow water hydrodynamics with implicit linear triangular finite elements. 

QUODDY User's Group 
[http://www-nml.dartmouth.edu/quoddy/QUG.html] 

Software Versions 
[http://www-nml.dartmouth.edu/Software/quoddy/] 

Version 5 Code 
[http://www-nml.dartmouth.edu/Software/quoddy/quoddy5/Release_1.1/sourcecode/] 

Documentation 
[http://www-nml.dartmouth.edu/Software/quoddy/documentation.html] 

Resolute 
A semi-automated finite-element ocean model mesh generation routine, which can be used to generate grids for QUODDY. 
[http://www.mar.dfo-mpo.gc.ca/science/ocean/coastal_hydrodynamics/resolute/resolute.html] 

GOTM (General Ocean Turbulence Model)
GOTM is a one-dimensional numerical model developed and supported by a core team of ocean modellers. GOTM aims at simulating accurately vertical exchange processes in the marine environment where mixing is known to play a key role. 

HIM (Hallberg Isopycnal Model
The Hallberg Isopycnal Model is a C-grid, isopycnal coordinate, primitive equation model written in modular C. The features include: 

a choice of two timestepping schemes; 

NetCDF output containing 25 diagnostic fields; 

diagnostic code for calculating the exact timemean energy, potential vorticity, momentum, and continuity balances; 

use of vertical viscosity to essentially eliminate Montgomery potential gradient errors near the intersection of isopycnal surfaces with topography; 

numerical handling of isopycnal layers as thin as desired; 

use of any generalized orthogonal grid; 

coupling to a bulk surface mixed layer through a variable density buffer layer to avoid detrainment difficulties; 

a diapycnal time stepping scheme with no time step limit; 

Richardson number dependent mixing based on the Turner parameterization; 

implementation of Smagorinsky's biharmonic viscosity; 

advection of tracers with a monotonic flux form scheme; 

a 3-way time-splitting scheme wherein the barotropic mode, baroclinic dynamics, and thermodynamics can all use different time steps; and 

running on parallel machines using message passign libraries. 

HOPE
The Hamburg Ocean Primitive Equation model is an OGCM designed for circulation studies of the world's oceans. It is a primitive, 3--D, time--dependent, z-coordinate model with variable surface height. It is forced by solar surface heat flux, wind stress, and precipitation. The barotropic system is solved implicitly via a banded linear equation solver, with the rest of the terms treated explicitly on an Arakawa E-grid. 

[http://www.mpimet.mpg.de/en/extra/models/hope/index.php] 

HYCOM (HYbrid Coordinate Ocean Model)
The hybrid coordinate is one that is isopycnal in the open, stratified ocean, but smoothly reverts to a terrain-following coordinate in shallow coastal regions, and to z-level coordinates in the mixed layer and/or unstratified seas. The hybrid coordinate extends the geographic range of applicability of traditional isopycnic coordinate circulation models (the basis of the present hybrid code), such as the Miami Isopycnic Coordinate Ocean Model (MICOM) and the Navy Layered Ocean Model (NLOM), toward shallow coastal seas and unstratified parts of the world ocean. The theoretical foundation for implementing such a coordinate was set forth in Bleck and Boudra (1981) and Bleck and Benjamin (1993). In HYCOM, each coordinate surface is assigned a reference isopycnal. The model continually checks whether or not grid points lie on their reference isopycnals and, if not, tries to move them vertically toward the latter. However, the grid points are not allowed to migrate when this would lead to excessive crowding of coordinate surfaces. Thus, in shallow water, vertical grid points are geometrically constrained to remain at a fixed depth while being allowed to join and follow their reference isopycnals over the adjacent deep ocean. 

In the mixed layer, grid points are placed vertically so that a smooth transition of each layer interface from an isopycnic to a constant-depth surface occurs where the interface outcrops into the mixed layer. HYCOM therefore behaves like a conventional sigma model in very shallow and/or unstratified oceanic regions, like a z-level coordinate model in the mixed layer or other unstratified regions, and like an isopycnic-coordinate model in stratified regions. In doing so, the model combines the advantages of the different types of coordinates in optimally simulating coastal and open-ocean circulation features. The present procedure of driving high-resolution coastal models (which invariably use fixed vertical grids) with output from a basin-scale isopycnic model can be streamlined, since HYCOM will be able to provide the required near-shore data at fixed depth intervals. 

[http://oceanmodeling.rsmas.miami.edu/hycom/]
[Documentation: http://oceanmodeling.rsmas.miami.edu/hycom/documentation.html] 

LOAM (Lamont Ocean-AML Model)
"The original Gent-Cane model (Gent and Cane, 1989) was developed for modeling the equatorial pacific on a stretched longitude/latitude A-grid. Fourth order approximations to horizontal spatial derivatives combined with a fourth order (in time) Lorenz cycle provided a high order discretization advantageous for high resolution runs. The original vertical structure was simply a mixed layer at the surface and sigma layers down to a bottom layer of no motion. The surface mixed layer could be either a true layer with no mass exchange with lower layers, or could be kept at a fixed thickness. Restoration of SST at the surface provided the surface heat flux and Shapiro filters, reducing the order near land boundaries, provided a minimal amount of horizontal diffusion. The vertical diffusion of momentum and heat was explicit. 

Most of the horizontal features have been kept in the present version. The 4th order time and space (horizontal) discretization has been maintained, the Shapiro filters (reduced, conservative, narrow passage modifications,...) are still used, and most of the old options remain. The only major exception is that the reduced gravity setup (assuming no motion at depth) is not currently supported in this version (but easily could be, if the need arises ...). 

Descriptions of most of the features of the current model can be found in Keith Rodger's documentation. The major changes from the original Gent/Cane model are the vastly improved I/O handling, a barotropic solver, a new ocean mixed layer parameterization and an atmospheric mixed layer (AML). 
... 
Naomi Naik's barotropic solver allows the model to be run with a constant bathymetry assumption rather than the reduced gravity assumption. Vertical mixing has been generalized to use a combination of convective adjustment with a Kraus-Turner parameterization of wind mixing and Richardson number dependent mixing , the Large et al. K-profile parameterisation (KPP) , or Dake Chen 's ocean hybrid vertical mixing scheme . As either an alternative or in addition to the Shapiro filter, Isopycnal diffusion has been added, with an option to make it purely isopycnal or horizontal. The Gent-McWilliams eddy parameterization is also available, with variable coefficient as suggested by Visbeck et al. Density is computed from both temperature and salinity by a computationally efficient high order approximation to the UNESCO formula, and passive tracers can be implemented by specifying initial conditions in a user supplied data file. Richard Seager's atmospheric mixed layer (AML) computes the surface fluxes rather than restoration to SST and SSS, with data files prescribing wind, air temperature and humidity over land, clouds, solar radiation and precipitation. Thermodynamic ice has been added by Bob Newton and Martin Visbeck as an integral part of the AML. Ice advection has been coded, but has not been tested." 

[ http://rainbow.ldeo.columbia.edu/climategroup/loam/loam.html]
Code: [ http://rainbow.ldeo.columbia.edu/climategroup/loam/NEW/] 

Related (more or less) software includes: 

CUF (Compressing Unlimited Files) 
"CUF is a C and Fortran library which provides an efficient scheme for storage and retrieval of multidimensional data. This is an attempt to overcome the well-known limitations of popular NetCDF and HDF data formats." 

ODB (Ordinary Data Base) 
"The purpose of this library is to help users to get access to a data stored in a popular data formats like NetCDF or HDF. Our objective was to give a user the simplest interface we could think of as well as help in maintaining some obvious data structures widely used in the Oceanographic community. In the near future an interface to a new powerful "CUF-Format" will be available via ODB-library." 

Meso-NH
M�so-NH is the non-hydrostatic mesoscale atmospheric model of the French research community. It has been jointly developed by the Laboratoire d'A�rologie and by CNRM-GAME. The model is intended to be applicable to all scales ranging from large (synoptic) scales to small (large eddy) scales and it is coupled with an on-line atmospheric chemistry module. 

[http://www.aero.obs-mip.fr/mesonh/] 

Miami Isopycnic Coordinate Ocean Model (MICOM)
An isopycnic coordinate ocean circulation model available in several versions. This is a link to the original MICOM home site at the University of Miami. 

[http:/www.rsmas.miami.edu/groups/micom.html] 
[FTP: ftp://obelix.rsmas.miami.edu/bleck] 

MICOM at LANL
Documentation - A user's manual and a theory guide in French and English, and in PostScript and HTML. 

MICOM at Netherlands Center for Climate Research
MICOM 
Standard MICOM version. 

PMICOM 
Parallel computer implementation. 

SC-MICOM 
Version for a cluster of SMP machines. 

MICOM-CKO 
Used NetCDF for I/O, supports nudging on all four domain boundaries, and removes very thin density layers. 

MICOM - Parallel
"We have developed a message-passing version of MICOM called MP-MICOM that uses SHMEM on the Cray T3D/T3E and MPI on other machines. We also have a shared-memory, multi-threaded version (SC-MICOM) for SMP clusters that uses MPI to communicate between machines and direct shared memory within each machine." 

[http://www-mount.ee.umn.edu/~okeefe/micom/] 

MICOM - Box
This version of the MICOM model has a Kraus-Turner mixed layer and is bounded by a box comprised of latitude and longitude lines. The coordinates are set using Mercator projection scale factors. It is briefly described in boxmix.notes and contained in boxmix.tar. 

[ftp://nutmeg.rsmas.miami.edu/bleck/] 

MICOM - Global
This is a 127x256 grid point global version of MICOM with all of the appropriate forcing function files. 

[ftp://nutmeg.rsmas.miami.edu/bleck/global/] 

MICOM - Atlantic
This version of the Miami model has a Kraus-Turner mixed layer, separate equations for T and S, allows variable bathymetry and irregular coastlines. It comes with a North Atlantic Ocean basin configuration and related appropriate initialization files. It is briefly described in micom.notes and is contained in micom_*.*.tar. 

[ftp://nutmeg.rsmas.miami.edu/bleck/] 

MITgcm
"The MITgcm (MIT General Circulation Model) is a numerical model for studying the ocean and atmosphere. It is capable of simulating these fluids at a wide range of scales and can resolve many different processes. It has a non-hydrostatic capability (Marshall et al., JGR 1997a & b) and uses the finite volume method to accurately represent the bottom boundary position (Adcroft et al., MWR 1998)." 

Obtaining the Code 

Documentation 

FAQ 

ECCO Homepage 

Compilation 

Data Preprocessing 

MOM - GFDL Modular Ocean Model
This site contains the latest version of the GFDL MOM, a primitive equation general circulation model. The latest version (2/96) is MOM2, a total rewrite of the MOM1 code. 

Code 

Manual (HTML) 

Manual (PostScript) 
[http://www.gfdl.noaa.gov/~fms/pubrel/j/mom4/doc/mom4_manual.html] 
MOMA

See SEA. 

NLOM
The Naval Research Laboratory Large Scale Models (LSM) Project of the Ocean Dynamics and Prediction Branch of the Oceanography Division of the Naval Research Laboratory at the Stennis Space Center has developed the Navy Layered Ocean Model (NLOM). 

"The NLOM has become the world's first scalable portable ocean model. It will run efficiently and interchangeably on massively parallel computers (distributed memory - CM5, CRAY T3D/T3E, IBM SP2, SGI Power Challenge Array, Convex Exemplar), multi-processor shared memory computers (CRAY YMP/C90/T90, SGI Power Challenge, Convex Exemplar), or scalar computers (single processor workstations). To obtain a copy of the NLOM and related software, e-mail harley.hurlburt@nrlssc.navy.mil." 

[http://www7320.nrlssc.navy.mil/html/lsm-home.html] 

NCOM (NCAR CSM Ocean Model)
"The NCAR CSM Ocean Model (NCOM) is based on the GFDL 's Modular Ocean Model (MOM) 1.1 global oceanic general circulation model with substantial modifications to include improved mesoscale tracer transport, boundary layer mixing, and surface forcing." 

NCAR Spectral Transform Shallow Water Model
This is a reference version of the NCAR spectral transform SWM for single-processor computers. It was developed for comparison purposes as part of the CHAMMP project. 

[http://www.epm.ornl.gov/chammp/stswm/index.html] 

NCAR Spectral Transform SWM - Parallel Version (PSTSWM)

"PSTSWM is a message-passing benchmark code and parallel algorithm testbed that solves the nonlinear shallow water equations on a rotating sphere using the spectral transform method. PSTSWM was developed to evaluate parallel algorithms for the spectral transform method as it is used in global atmospheric circulation models. Multiple parallel algorithms are embedded in the code and can be selected at run-time, as can the problem size, number of processors, and data decomposition. Six different problem test cases are also supported, each with associated reference solutions and solution and error analysis options. 

PSTSWM is written in Fortran 77 with VMS extensions and a small number of C preprocessor directives. Message passing is implemented using MPI, PICL, PVM, and/or native message passing libraries, with the choice being made at compile time. Additionally, all message passing is encapsulated in three high level routines for broadcast, global minimum and global maximum, and in two classes of low level routines representing variants and/or stages of the swap operation and the send/receive operation. Porting the code to another message passing system requires either porting the PICL, MPI, or PVM libraries and/or implementing the (few) communication routines in PSTSWM using native message passing primitives." 

[http://www.epm.ornl.gov/chammp/pstswm/index.html] 

OCCAM - Ocean Circulation and Climate Advanced Modelling Project
"OCCAM is a primitive equation numerical model of the global ocean. It is based on the GFDL MOM version of the Bryan-Cox-Semtner ocean model but includes a free surface and improved advection schemes. A regular longitude-latitude grid is used for the Pacific, Indian and South Atlantic Oceans. A rotated longitude-latitude grid is used for the Artic and North Atlantic Oceans, which has its poles on the equator in the Indian and Pacific Oceans. This overcomes the singularity that otherwise arises at the North Pole. A simple channel model is used to connect the two grids through the Bering Strait. 

The model depths are based on the DBDB5 data set, with sill depths checked against original surveys. 

The model was started from the Levitus annual mean temperature and salinityfields. The surface forcing uses ECMWF monthly mean winds and relaxation to the Levitus seasonal surface temperature and salinity fields. 

The model is run on the UK Research Councils' multi-processor Cray-T3D operated by the University of Edinburgh. The initial model run for 12 model years will be completed by September 1996. The results are being used to understand the heat flows and movements of different water types in the ocean. They are also being used to help analyse the data from WOCE, the World Ocean Circulation Experiment. 
... 
The OCCAM ftp directory contains the full set of programs and files produced by the OCCAM project which have been made available to the academic community." 

[http://www.soc.soton.ac.uk/JRD/OCCAM/] 

OCCOMM
"The regular partitioning of grid based finite difference models for distribution onto parallel processors leads to a characteristic nearest neighbour boundary exchange communications pattern. In general the data structures to be exchanged are not contiguous in memory. 

OCCOMM is a low-level communications kernel benchmark which determines the performance of various message passing techniques applied to contiguous, single-strided and double-strided data structures, commonly found in ocean, and other regular grid based, models." 

[http://www.dl.ac.uk/TCSC/CompEng/OCCOMM/] 

OPA Model
"OPA (acronym for "Ocean PArallelise") is the Ocean General Circulation Model (OGCM) developed by the ECUME team at the Laboratoire d'Oceanographie DYnamiquexi et de Climatologie (LODYC). It is a primitive equation model applied to both regional and global ocean circulation. It is intended to be a flexible tool for studying the ocean and its interactions with the others components of the earth climate system (atmosphere, sea-ice, chemical tracers, ...). 

Prognostic variables are the three-dimensional velocity field and the thermohaline variables. They are distributed on a three-dimensional Arakawa-C-type grid using prescribed z- or s-levels. Various physical choices are available to describe ocean physics, including a 1.5 turbulent closure for the vertical mixing, geopotential or isopycnal mixing, eddy induced velocity parameterization, simple bottom boundary layer representation, etc. 

OPA is interfaced with several sea-ice models, a passive and biogeochemical tracer model and, via the OASIS coupler, with several Atmosphere General Circulation Models. OPA also has its adjoint and tangent linear models. 

OPA can be run on many different computers, including shared and distributed memory multi-processor computers (Cray C98, T3D, T3E, Origin 2000, NEC SX4 and SX5, VPP, ...)." 

[http://www.lodyc.jussieu.fr/opa/] 

OPNML (Ocean Processes Numerical Modeling Laboratory)
A numerical modeling lab located at the Department of Marine Sciences at the University of North Carolina at Chapel Hill. Available software includes: 

Particle Tracking Algorithms 
"There are two codes for tracking passive lagrangian tracers on linear finite element domains. DROG3D accepts velocity components specified in frequency space, the output solutions from the FUNDY series of Harmonic Finite Element Models. DROG3DDT operates as a subroutine to the QUODDY series of Time-Dependent Finite Element Models." 

OPNML/Matlab 
"This is the access page for the OPNML/MATLAB5 routines for handling output files from the FUNDY and QUODDY series of shallow-water FEM models. Documentation including installation, demonstrations, and function lists are available through the OPNML User's Guide on the OPNML Homepage. The OPNML/Matlab facilities consist of command-line functions to plot vector-fields, scalar contours, domain geometry, and drogue paths.The functionality of the routines is restricted to 2-D fields, typically as horizontal/vertical slices of a 3-D field or vertically averaged results from a 3-D model." 

[http://www.opnml.unc.edu/] 

OSMOM (Oslo Multilayer Mesoscale Ocean Model)
This seems to have been superseded at DNMI by MI-POM, MICOM and MI-IM. 

[http://www.dnmi.no/] 
[http://www.nilu.no/regclim/rapport_2/circulation_hydrography_ocean_model.htm] 

PEQMOD
The Primitive EQuation Model is a simple mechanistic 3--D primitive atmospheric circulation equation model which uses pressure coordinates. This model assumes that the planetary surface is essentially smooth and that there is sufficient drag acting near the lower boundary to make the details of the lower boundary conditions (which are very difficult to apply in pressure coordinates) unimportant. The pressure levels, level thicknesses, and zonal and meridional resolution are easily modified. Almost no physical parameterizations are included except for simple forms of scale selective damping and Newtonian/Rayleigh friction. A manual is included in TeX format. 

[http://www.cgd.ucar.edu/gds/svn/] 

POCM
The Parallel Ocean Circulation Model is a descendant of the Bryan/Cox/Semtner chain of model development designed to run on massively parallel computers like the CM5. This site contains a model description, references, and an online from for obtaining parts of the model output. 

[http://www.oc.nps.navy.mil/~rtt/POCM_info.html] 

POM - Princeton Ocean Model
"The Princeton Ocean Model directory. POM is a sigma coordinate, free surface, primitive equation ocean model, which includes a turbulence sub-model. It was developed in the late 1970's by Blumberg and Mellor, with subsequent contributions from other people. The model has been used for modeling of estuaries, coastal regions and open oceans." 

The next generation version of this is called TOMS. 

[http://www.aos.princeton.edu/WWWPUBLIC/htdocs.pom/] 

MI-POM
"MI-POM is a three-dimensional hydrodynamic ocean model which computes the time evolution of sea surface elevation, currents, salinity and temperature. It is a baroclinic, primitive equation model containing conservation equations for mass (continuity) and momentum. In addition, the thermodynamics are described by similar conservation equations for salinity and temperature. MI-POM has been developed at the institute as an enhanced version of the Princeton ocean Model (POM)." 

[http://www.met.no/english/r_and_d_activities/method/num_mod/ocean_mod/mi_pom.html] 

MP-POM (Massively Parallel POM)
[http://www.borg.umn.edu/topaz/mppom/index.html] 

POP - Parallel Ocean Program
The POP model is based on the model of Bryan & Cox but is reformulated to run at 1/6 deg. resolution for a full year of simulation in less than a day of computer time. It runs on the 1024 node CM-5 and was developed at the Advanced Computing Laboratory at LANL. This site tells a bit about the model and how the output was processed to obtain the pictures and movies available there. 

[http://climate.lanl.gov/Models/POP/index.htm] 

Poseidon
"Poseidon Ocean General Circulation Model (OGCM) is designed with generalized horizontal and vertical coordinates. While the formalism ensures conservation of mass, momentum, heat, salt and other tracers under any grid choice, the specific selection of the grid definition provides additional benefits. In the vertical, we adopt a three-tiered layering system comprised of a bulk turbulent mixed layer, a deep ocean treated with isopycnal layering, and a buffer zone between the two in which a sigma-like layering is employed. All of the three regions can be sub-divided into many (or zero) layers. 

The isopycnal region is treated in a quasi-isopycnal fashion, in which layers do not vanish at outcrops, but retain a thin minimum thickness at all grid points. This is similar to the "massless" layer treatment of Bleck and Boudra (J. Phys. Ocean., 1981) , in contrast to the disappearing layer treatment of Oberhuber (J. Phys. Ocean., 1993). The isopycnal layering provides for far better control of diapycnal mixing and obviates the need for expensive tensorial treatment of diffusive processes in the ocean. The treatment of horizontal mixing within the model is implemented with high order Shapiro filtering which is reduced to a flux form. The mixed layer is treated with a bulk turbulence scheme derived from Kraus-Turner (Tellus, 1967) and Niiler-Kraus (The Sea, 1977) and as implemented in time-integral fashion in Schopf and Cane (J. Phys. Ocean., 1983)." 

POSUM (Parallel Oregon State University Model)
"POSUM (Parallel OSU Model) is an ocean circulation model. Vertically, it is stack of layers of constant orthobaric density. The horizontal discretization is a finite difference approximation to the primitive equations in spherical polar coordinates. POSUM is a non-Boussinesq, free-surface model, employing a stable time-stepping algorithm that uses operator splitting of the baroclinic and barotropic modes (Higdon and de Szoeke 1997). The two modes are stepped forward over the same time interval. The baroclinic mode is solved using explicit methods, and the barotropic mode is solved using an ADI (alternating direction implicit) method (Bates 1984), which is stable and very fast. POSUM is a ``massless layer'' model, meaning that all orthobaric density layers are present at every horizontal grid point, although some may become extremely thin (micrometers or less). To ensure positive definiteness, the layer-thickness equations are solved using a second-order MPDATA scheme (Smolarkiewicz 1984, Smolarkiewicz and Clark 1986, Smolarkiewicz and Margolin, 1993). The MPDATA methods have been carefully reformulated to be compatible with the barotropic-baroclinic split to guarantee mass conservation within each layer (in the absence of in the absence of reversible and irreversible diapycnal fluxes) and total water column mass conservation during the baroclinic integration (Springer and de Szoeke 1999). The MPDATA scheme is also used to advect salinity, an active tracer, as well as any passive tracers. 

The model makes allowance for diapycnal mass exchange that occurs in the ocean as a result of microstructure turbulence. This is parameterized in POSUM as diapycnic diffusion. In orthopycnic coordinates, this is represented by a nonlinear diffusion equation which must be solved to predict layer thickness. We have developed a relatively simple, efficient two step scheme for solving the one-dimensional diffusion equation in isopycnic coordinates. In the first step a nonlinear mapping guarantees positivity of the layer thickness and allows the difference equations to be rewritten as a system of linear difference equations. At the surface the diffusivity coefficients of layers contained within the upper several meters are attenuated almost to zero in an implicit way so that their positiveness is guaranteed. The second, explicit step of the algorithm ensures that bottom pressure is not altered by the diffusion process. An important elaboration of this algorithm makes it capable of handling large disparities (orders of magnitude) of diffusivity coefficients between neighboring layers. The difficulty that this presents is that a large-diffusivity layer (an entraining layer, for example) grows at the expense of adjacent low-diffusivity layers, reducing the latter to zero (or worse, negative) thicknesses. This difficulty is overcome by letting the diffusivity coefficient of a layer about to be annihilated grow implicitly to the value of the entraining layer. Then the thickness of the latter layer tends to a small positive limit, and constitutes a front (jump) ahead of the entraining layer. Multiple layers can be thus entrained into the base of the growing layer. 

An important feature of any ocean circulation model is its surface mixed layer, which we have implemented in a novel way (de Szoeke and Springer 1999b). We represent the mixed layer by a near-surface vertical interval of high diffusivity (typically several orders of magnitude larger than the weak interior diffusivities); the diffusion algorithm outlined above is then employed to calculate the thicknesses of density layers. At a given location and time, this procedure tends to select a single isopycnal layer (i.e., surface density) to occupy the entire vertical interval of high diffusivity. This is typically separated from the underlying low-diffusivity water column by a multiple density step consisting of several thin layers. At the surface, several infinitesimally thin layers (literally micrometers thick!) may be maintained, depending on the range of density layers pre-specified in the model set-up. (The surface density of the ocean is determined by buoyancy fluxes in the buoyancy budget; superfluously light density layers in the model are automatically shrunk to near zero thicknesses.) The vertical extent of the high-diffusivity region may be determined by macroscopic indicators of surface conditions. At a given instant, the "mixed layer depth" is determined by the KT prescription and the density-layer configuration of the previous time-step. Within this depth, diffusivity is set to a large value. 

Pacific Ocean simulations have been conducted using 10 vertical layers and including realistic coastlines and bottom topography (contained in the bottom-most layer). Isopycnal outcropping defines the large scale subtropical and subpolar gyres in the northern hemisphere resulting in a large scale general circulation which agrees well with observations. Recently, the model has been running in a 1/30 x 1/30 global domain with 10-20 vertical layers. The figure above shows the model's sea surface height field (SSH) after 12,000 days of integration. 

POSUM is written in Fortran 90. At the moment it uses a set of compiler directives to run on a 33 Gflops 256 node Thinking Machines CM-500e supercomputer located in COAS' Environmental Computing Center. A subset of the code has been ported to High Performance Fortran (HPF) for evaluation on other platforms including an IBM SP2 and a Cray T3E." 

[http://posum.oce.orst.edu/] 

QTCM (Quasi-equlibrium Tropical Circulation Model)
"QTCMs are models of intermediate complexity suitable for the modeling of tropical climate and its variability. It occupies a niche among climate models between complex general circulation models and simple models. 

The primitive-equation-based dynamical framework is constructed using analytical solutions from the quasi-equilibrium convective parameterization as the first basis function in a Galerkin representation of vertical structure. A uniqueness of the QTCM is its balanced treatment of dynamics and physical parameterizations. It includes a linearized longwave radiation scheme, simple cloud prediction and shortwave radiation schemes, and the Simple-Land (SLand) land model." 

[http://www.atmos.ucla.edu/~csi/QTCM/] 

Reduced Gravity Quasigeostrophic Box Model
This site has a reduced gravity, quasigeostrophic box model written by John McCalpin using the FWEB literate programming tool which allows the documentation and program to reside in the same file, either of which can be recovered separately via appropriate processing. I can no longer locate this package so I've supplied a link to McCalpin's web site wherein you can contact him about it. 

[http://www.cs.virginia.edu/~mccalpin/] 

ROMS (Regional Ocean Modeling System)
A free-surface, hydrostatic, primitive equation ocean model that uses stretched, terrain-following coordinates in the vertical and orthogonal curvilinear coordinates in the horizontal. The features include: 

an architecture designed for efficiency and performance on single- and multi-threaded computer architectures; 

high-order advection schemes; 

accurate pressure gradient algorithms; 

several subgrid-scale parameterizations, e.g. horizontal mixing of momentum and tracers along vertical levels, geopotential (constant depth) surface, or isopycnic (constant density) surfaces; 

both local and nonlocal closure schemes for the vertical mixing parameterization, with the former based on level 2.5 turbulent kinetic energy equations and the latter on the K-profile, boundary layer formulation; 

atmospheric, oceanic and benthic boundary layers; 

biological modules; 

radiation boundary conditions; 

data assimilation via either a multivariate, intermittent optimal interpolation (OI) scheme for via error subspace statistical estimation (ESSE); 

a split-explicit time-stepping scheme to separately advance the free-surface and vertically integrated momentum equations for the barotropic and baroclinic components of the flow; 

time-stepping constraints to exactly maintain both volume conservation and the constancy preservation properties needed for tracer equations; 

a third-order accurate predictor (leap frog) and corrector (Adams-Molton) time-stepping algorithm; 

vertical discretization using stretched terrain-following coordinates; 

horizontal discretization using boundary fitted, orthogonal curvilinear coordinates on a staggered Arakawa C-grid; 

SCRUM (S-Coordinates Rutgers University Model)
SCRUM solves the free surface, hydrostatic, primitive equations over variable topography using stretched terrain-following coordinates in the vertical and orthogonal curvilinear coordinates in the horizontal. 

The model equations are solved separately for total momentum and vertically integrated momentum and then coupled. The total momentum and tracer equations are time discretized using a third order Adams-Bashforth scheme; the vertical viscosity/diffusion terms are treated implicitly using a Crank-Nicolson scheme. The free-surface and vertically integrated momentum equations are time discretized using a trapezoidal Leapfrog scheme. Horizontal and vertical derivatives are evaluated using finite differences on a staggered horizontal C-grid and a staggered vertical grid. 

[http://marine.rutgers.edu/po/models/scrum.html] 

SEA (Southamption--East Anglia)
A primitive equation ocean general circulation model based on the Bryan--Semtner--Cox formulation and designed to give good performance on clusters of workstations and massively parallel machines using the PVM message passing library. According to the authors: 

An array processor version of MOM, with a reduced set of options, has been adapted by Webb (1996) and subsequently named MOMA (Modular Ocean Model - Array processor version). Although not a parallel code as such, MOMA is arranged into columns, so that the model arrays can be vectorised in the vertical and decomposed in the horizontal. In contrast to Bryan's rigid-lid approximation, which requires a stream function formulation for the barotropic (depth-averaged) mode, MOMA adopts a free surface formulation (Killworth et al., 1991). This is considered better suited to parallelism, since the finite difference representation only requires nearest neighbour information and does not require line integrals to be calculated around islands. It is also felt that the free surface formulation will allow future assimilation of altimeter data to be implemented more readily. 

At the Southampton Oceanography Centre (SOC) the MOMA code has been used as the base model for the UK Ocean Circulation and Climate Advanced Modelling (OCCAM) programme, the aim of which has been to develop a high resolution model of the World Ocean. As the first truly global, eddy-resolving, ocean model, the OCCAM code is parallelised and optimised specifically for the Cray-T3D (Gwilliam, et al., 1995), the UK national MPP supercomputer at Edinburgh University. 

As a spin-off from the OCCAM project, a PVM version of the MOMA code was developed at SOC (Webb et al., 1997). At that time, similar work was undertaken at the University of East Anglia (UEA), where techniques for the parallelisation and optimisation of ocean models were investigated (Beare and Stevens, 1997). As a colloborative venture the two approaches have been combined and the MOMA code has been developed into a general purpose, portable, parallel ocean circulation model. It is this code that has become known as The Southampton - East Anglia (SEA) model. 

[http://www.mth.uea.ac.uk/ocean/SEA/] 

SELFE
"SELFE is a new unstructured-grid model designed for the effective simulation of 3D baroclinic circulation across river-to-ocean scales. It uses a semi-implicit finite-element Eulerian-Lagrangian algorithm to solve the shallow water equations, written to realistically address a wide range of physical processes and of atmospheric, ocean and river forcings. The numerical algorithm is high-order, and stable and computationally efficient (but slightly more expensive than ELCIRC). Although not guarenteed in the numerical scheme, the volume conservation is generally good. It also naturally incorporates wetting and drying of tidal flats. While originally developed to meet specific modeling challenges for the Columbia River, SELFE has been extensively tested against standard ocean/coastal benchmarks and applied to a number of bays/estuaries around the world, in the context of general circulation, tsunami and storm surge inundation, internal waves, and recently, sediment transport, coastal ecology, and wave-current interaction." 

[ http://www.ccalmr.ogi.edu/CORIE/modeling/selfe/] 

SEOM - Spectral Element Ocean Model
This contains the latest version of a shallow water equation circulation model coded using the spectral element method. It is contained within the file shallow.tar.Z. There is also a paper describing the model in paper.tar.Z. It is in TeX with PostScript figures. 

[ftp://ahab.rutgers.edu/pub/mohamed/] 
[ http://oceanmodeling.rsmas.miami.edu/seom/seom_intro.html] 

SPEM - S-coordinate Primitive Equation Model
This is the newest generation in the SPEM series, 5.2. It replaces the semi-spectral vertical representation with an s-coordinate that allows better resolution above the thermocline. 

[http://marine.rutgers.edu/po/models/spem.html] 

TOMS (Terrain-following Ocean Modeling System
An initiative to develop, evaluate, test and provide support to the terrain-following (sigma) ocean modeling community. This is a collaborative effort between two groups of community ocean models originated from Princeton and Rutgers Universities, and now in use by more than 1000 users worldwide. This web site will provide useful resources for the ocean modeling community, including supporting analysis codes, data assimilation, and updates on the future modeling system now under development. 

