
Recent ROMS applications at ocean, 

shelf and coastal scales around NZ
Mark Hadfield & Graham Rickard

Marine Physics Group, NIWA, Wellington, New Zealand

Introduction

The ROMS ocean model has been run for several different areas on the New Zealand continental

shelf. The shelf-scale simulations typically have a horizontal grid spacing of 2 km and a duration of

several years.

Outer boundary data (temperature, salinity, currents, sea surface height) have been taken from two

sources:

• a ROMS New Zealand regional simulation at 10 km resolution;

• the global HYOM model at 1/8° resolution.

The shelf-scale simulations have then been used to provide lateral boundary data for smaller

areas. These simulations have been run for a number of applications:

• freshwater and pollutant dispersion;

• sediment transport;

• effect of aquaculture on biogeochemistry.

These smaller-scale simulations typically have a horizontal grid spacing between 100 m and 1 km

and a duration from ~100 days to several years.

Northeast Shelf

The East Auckland Current flows along

the edge of the NE shelf of the North

Island and tends to wrap into large anti-

cyclonic eddies. In the centre of the

domain there is a broad shelf

dominated by fluctuating, wind-driven

along-shelf currents.

Hauraki Gulf is next to Auckland, NZ’s largest city. NIWA has

carried out a pilot study for the Department of Conservation on

dispersal of riverine freshwater and sediment in the area. We

plan soon to set up a plankton-nutrients model of the Gulf to

investigate its response to nutrient inputs from the land and

the ocean

Cook Strait

The flow through Cook Strait has 3

components:

• a mean west-to-east flow (~0.5 Sv)

driven by the SSH and density

difference between the Tasman Sea

and Pacific Ocean;

• wind-driven fluctuations (± 0.3 Sv);

• tidal fluctuations (± 5 Sv)

The Cook Strait model was used to drive a

hydrodynamics+sediment model of South Taranaki Bight,

which was then used for an environmental impact assessment

for a proposed ironsand mining operation by Trans-Tasman

Resources Limited.

Southland Current

The Southland Current is a very

persistent, relatively steady current

flowing northwards along the edge of

the South Island SE shelf. It is the local

manifestation of the Subtropical Front.

The Southland Current model was used to drive a smaller scale model of Canterbury Bight

to investigate the dispersal of water from the major South Island rivers (total mean flow

~1000 m3/s). This work was commissioned by Canterbury Regional Council.

Forcing datasets

Forcing datasets include:

• surface stress from a NIWA NZ 

region atmospheric forecasting 

model at 12 km resolution (with a 1 

km version recently available);

• surface heat and freshwater fluxes 

from the NCEP Reanalysis;

• surface temperature nudging (via a 

heat flux correction) to NCEP OI 

SST;

• tides from a NIWA NZ region tidal 

model;

• waves (for sediment dynamics) from 

a NIWA NZ region SWAN model with 

12 km resolution.

Future developments

• Produce a hindcast for the entire NZ 

continental shelf at ~2km resolution.

• Bluelink boundary data?

• plankton-nutrients model.

• two-way, online grid nesting via the 

new ROMS facilities.

• alternative models for the smaller 

scales: SELFE? Delft3D?

1mark.hadfield@niwa.co.nz


