
GOVHACK 2018 – BLUElink/OceanMAPS data brief 
 
Bluelink – An Australian Government partnership of the Australian Defence Force, 
Bureau of Meteorology and CSIRO that maintains global, regional, littoral ocean 
forecast systems and new capabilities to support Defence applications; and to 
maintain a National ocean forecasting and reanalysis capability.		
 
Ocean Model, Analysis and Prediction System (OceanMAPS) – A Bureau of 
Meteorology operational global ocean forecast system with 0.1 degree horizontal 
resolution and variable vertical resolution. The ocean model is based on a community 
model from the Geophysical Fluid Dynamics Laboratory the Modular Ocean Model 
version 4.1. The initial conditions are specified by data assimilation of satellite sea 
surface temperature, satellite altimetry and in situ vertical profiles from Argo, CTD 
and XBT platforms. 
 
Data provided - specification 
System: OceanMAPSv3.1 
Data product:  an00  
Region:  Tasman Sea(146E-160E, 45S-27S) 
Variables: 

temp(xt_ocean,yt_ocean,st_ocean,Time) – Potential temperature 
salt(xt_ocean,yt_ocean,st_ocean,Time) – Salinity 
u(xu_ocean,yu_ocean,st_ocean,Time) – Zonal (eastward) velocity 
component 
v(xu_ocean,yu_ocean,st_ocean,Time) – Meridional (northward) 
velocity component 
Eta_t(xt_ocean,yt_ocean,Time)  -  surface height on t-cells 

Horizontal grid:  Rectangular spherical coordinates 
Vertical grid:   Non-uniform geopotential 
Period:  1 Jan – 31 Dec 2017 (every 7th day) 
Sampling:  24hr average 
Filename convention: om_an00_v3.1_{varname}_20170101_20171231.nc 
   Varname = {‘eta’; ‘salt’; ‘temp’; ‘u’; ‘v’} 
 

 
Figure 1 Sample region 
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Modular Ocean Model 
The Modular Ocean Model (MOM) is a numerical representation of the ocean's 
hydrostatic primitive equations. 
https://www.gfdl.noaa.gov/mom-ocean-model/ 
 
The horizontal mesh is defined on a B-grid. Scalars are defined on a T-cell. U, V 
defined on a U-cell position on the corners of T-cell’s. A full specification of the grid 
is provided in the grid_spec_ofam3.nc 
 
 
 

 
EXERT FROM mom-guide4p1.pdf 
 
NetCDF 
Self describing, machine independent data formats 
https://www.unidata.ucar.edu/software/netcdf/ 
 
CF metadata conventions 
The conventions of Climate and Forecast metadata. 
http://cfconventions.org/ 
 

4.3. PRESSURE GRADIENT BODY FORCE IN B-GRID MOM4P1 91

As mentioned in Section 3.7.2, we prefer to discretize the pressure gradient body force as it
facilitates the splitting of the pressure force into fast and slow components. The result here is
a derivation of the Pacanowski and Gnanadesikan (1998) discrete pressure gradient body force
as originally implemented for the treatment of partial step bottom topography. Their discussion
is relevant here, since the pressure gradient force in the presence of partial step bottoms must
account for the pressure between cells that live at different depths. This is also the essential issue
for the treatment of pressure with the generalized level coordinates of MOM4p1.
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Figure 4.1: The left panel shows a set of grid cells in the x-z plane for a generalized level coordi-
nate version of MOM4p1. The center point represents a tracer point. As active tracers determine
density, and as density determines hydrostatic pressure, the hydrostatic pressure is coincident
with tracer. For the x-y plane shown in the right panel, the velocity and tracer are offset, with the
velocity at the northeast corner of the tracer cell according to the B-grid arrangement. The velocity
cell, shown surrounding the velocity point, has a thickness set according to the minimum of the
surrounding four tracer cell thicknesses. Hence, a velocity point and tracer point with the same
discrete vertical index k generally live at different depths.

4.3.1 Depth based vertical coordinates

The aim here is to discretize the pressure gradient body force written in the forms (4.18) and (4.17)

rs p + ⇢rs � = r (pa + psurf) +rs p0 + ⇢0 rs �, (4.32)

where psurf and p0 are defined according to equations (4.19) and (4.20), respectively. Our focus here
is the slowly evolving three dimensional terms rs p0 + ⇢0 rs �. The first term is straightforward
to discretize according to the assumptions regarding the placement of pressure given in Figure 4.1.
In the right panel of this figure, we see that pressure is available at the corners of the velocity cell.
Hence, to approximate pressure at the west and east faces of the cell, one can average the pressure
found at the corners. A grid weighted average may be appropriate, but the simplest method is an
unweighted average in which

rs p0 ⇡ x̂ FDX NT(FAY(p0)) + ŷ FDY ET(FAX(p0)) (4.33)


