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The continued exploitation of oceanic, coastal, and embayment waters around New Zealand 

(NZ) has generated much interest in the production of integrated predictions of likely impacts 

in such waters. The complex processes associated with dispersal and transport of biota, oil, 

sediment, and other tracers notwithstanding, the generation of accurate and timely 

hydrodynamic fields at the scales (spatial and temporal) of interest remain challenging 

enough. Further, the topographic spatial complexity of much of the NZ coastal zone poses a 

numerical challenge to a model like ROMS built around a Cartesian spatial decomposition. 

Here we describe some recent ROMS applications in the NZ waters based on a series of 

nested solutions to enable the downscaling from the open ocean scales into the shelf break 

and the coastal shelf, and finally into coastal embayments and sounds. Although our nested 

solutions do not yet incorporate data assimilation, the largest scale boundary conditions are 

typically from assimilated products (e.g. HYCOM), while surface forcing fields (such as 

wind) used to drive the inner ROMS models are derived from analyses generated by a NIWA 

operational atmospheric model suite. With the addition of tides, these inner ROMS models 

integrate together the forcing fields of relevance in a time stamped fashion. In particular, 

recent developments with sediment and sediment dispersal and transport will highlight the 

continued progression of ROMS for such applications. 

While we continue to explore other models perhaps better suited to coastal topography in 

terms of spatial discretisation (e.g. Delft3D, Gerris, RiCOM, SELFE etc), the efficiency with 

which ROMS can be run on a parallel architecture means it remains a competitive choice for 

integrating simulation periods of many months and longer. Furthermore, the nesting 

capability of ROMS continues to develop (in particular see the detail and discussion at:  

https://www.myroms.org/wiki/index.php/Nested_Grids ), thereby retaining the relative 

numerical efficiency of ROMS while at the same time recognising the importance of the 

horizontal spatial grid structure in the coastal zone. The relative parallel efficiency also 

means we are able to maintain relatively high vertical resolution, allowing resolution of the 

competing boundaries in the coastal zone. How far the present ROMS physics (particularly 

the hydrostatic assumption) can be pushed at coastal scales remains to be seen; nevertheless 

we show examples of high resolution ROMS simulations that continue to capture many of the 

observed features (within the limits of course of relatively limited coastal observing systems). 

In our non-assimilating framework, then, ROMS represents an effective tool to generate 

integrated hydrodynamic solutions firstly at the whole of NZ scale, and then latterly at the 

coastal down to embayment via nesting (presently one way, but working toward two way). 

The challenge remains to upscale the observing network in order to be able to effectively 

exploit the 4D-VAR assimilation scheme in ROMS, and so complement our already existing 

operational suite for the atmospheric, storm surge, and wind-wave components. 
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