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SUBJECT: GREYMOUTH COASTAL MODELLING 

1.  INTRODUCTION 

Scope 

Land River Sea Consulting has been contracted by the West Coast Regional Council to complete 

detailed coastal inundation modelling to inform the coastal hazard alert for the Greymouth area in 

the Te Tai o Poutini Plan.  

The modelling covers the coastline between the Taramakau River and Point Elizabeth (Figure 1-1), 

and has simulated a 1% AEP (1 in 100 year ARI) coastal storm, with ten sea level rise scenarios 

increasing at 0.2 m intervals from the base sea level.   The tidal boundary conditions have been 

generated by NIWA (Bosserelle, 2022), and these have been simulated within the model to 

determine how the coastal storm will propagate over the land.  

http://www.landriversea.com/


 

Figure 1-1 – Greymouth area coastal model extent.  

 

2.  MODELLING OVERVIEW 

The model has been built within the MIKE21FM software with the base terrain model being based on 

the latest available LiDAR data.  Dynamic coastal boundary conditions have been simulated with the 

resulting water levels being propagated over the land through the hydrodynamic model. 

This technique is the same as has been used previously by Land River Sea Consulting for the 

Westport and Hokitika coastal inundation modelling (Gardner, 2022). For the Westport location, 



detailed calibration points were available for the Cyclone Fehi event (1st Feb 2018), and the model was 

able to accurately replicate both the depth and flood extent for that event using the boundary 

conditions provided by NIWA.  No coastal calibration data has been made available for the 

Greymouth area however it has been assumed that the technique is appropriate considering the 

good match achieved in the Westport area. 

 

Boundary conditions 

The boundary conditions have been provided by NIWA, and details can be found in their report and 

additional memo as listed below, and a visual example of the boundary condition for the current 

climate has been presented in Figure 2-1.  The design event is said to represent a 1% AEP (1 in 100 year 

ARI) coastal event, including storm tide, wave setup and infragravity waves. 

Report: 2022, Bosserelle and Allis, Mapping for priority coastal hazard areas in the West Coast Region 

Memo: 2022, Bosserelle, Coastal storm boundary generations 

 

Figure 2-1 – Boundary condition (storm tide + wave setup + infragravity waves) for the current 

climate scenario.  

 

Initial conditions 

The initial conditions include the base sea level (current climate), as well as ten climate change 

scenarios which have the sea level increasing at 0.2 m intervals from the present 0.0 m to 2.0 m 

above present day mean sea level.  
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Hydrodynamic model 

The model has been based on the existing Grey River model (Gardner, 2023) which has been built 

within the MIKE21FM modelling package.  In the Grey model area the mesh resolution varies from 

15m2 to 1000m2, whilst the extended mesh which covers the coastline area for this investigation has 

a fixed mesh resolution of 15m2.  

Manning’s ‘n’ roughness values have been based on the latest Provincial Growth Fund (PFG) LiDAR, 

and the crest levels of all key features including roads, railway lines, and bunds have also been burnt 

in as dikes (Figure 2-2). These crest levels have been extracted from the PGF LiDAR which has a 

resolution of 1 m.  

 

Figure 2-2 - Location of the key bunds, railway lines, and roads included in the model. 



However, as part of the Infrastructure Reference Group (IRG) funding received by the West Coast 

Regional Council, the Grey River bunds are being raised (Figure 2-3). To accommodate for this, we 

have extracted the raised crest levels from the drawings supplied by Davis Ogilvie (Job number 

42120, Drawings C101-S1, C101-02, C101-03, C101-04, and C101-05, drawn by SCM, Feb-2022; examples 

from these drawings have been shown in Figure 2-4 and Figure 2-5) and created a second version of 

the model. 

 

Figure 2-3 – The upgraded sections (red) of the Grey River bunds used in the second version of 

the model.  

Thus two models exist, one with the current crest levels of the bunds and the second with the raised 

levels.   



 

Figure 2-4 - Location of the stopbanks to be raised with the IRG funding in the C101-S1 Drawing 

for job 42120 by SCM, Davis Ogilvie. 

 

Figure 2-5 – Existing and proposed crest levels for the section between chainages 360 and 720 m 

in the C101-S3 drawing for job 42120 by SCM, Davis Ogilvie. The green line is the 1 in 150 yr Level 

(Provided by Land River Sea Consulting Ltd).  

 

 

 



3.  RESULTS 

All eleven sea level rise scenarios (including the base scenario) have been simulated with the current 

crest level model, and with the raised crest level model. Therefore, twenty-two scenarios have been 

simulated with flood extent and depth layer results produced for each.  

These have been provided electronically, with the depth maps also attached as an appendix to this 

memorandum. 

 

Comparison with the NIWA results 

Coastal inundation modelling for the Greymouth area has also been completed by NIWA (Bosserelle 

& Allis, 2022). They calculated inundation extent and depth based on a static level (“bathtub”) flood 

mapping approach. This is a simplistic approach that does not incorporate the natural hydraulics of 

water coming in from the sea nor the impact of key features such as roads or bunds on inundation.  

We have compared the NIWA results with our own, and can conclude the following: 

Along the coastline between the Taramakau River and Paraoa, the two types of models produce 

similar results. However, within the Grey urban area (Cobden, Blaketown, and Greymouth CBD), the 

results are very different, as shown in the base and 1.0 m sea level rise scenarios (Figure 3-1 and Figure 

3-2).  

• The NIWA modelling shows much more extensive inundation in Cobden, Blaketown and the 

Greymouth CBD for the base level and all but the 2.0 m sea level rise scenarios, because of 

this “bathtub” approach.  

• The LRS modelling shows significantly less inundation in these areas because we have used 

a hydrodynamic model which also includes the crest levels of key features (river bunds, 

railway lines, and roads) and is therefore more accurate.  

• It is only in the 2.0 m SLR scenario that the LRS and NIWA inundation extents are similar in 

these areas (Figure 3-3), however the NIWA extent is still greater than that produced by the 

LRS model.  

Please note that the LRS results have been checked by Dr Cyprien Bosserelle (Hydrodynamics 

Modeller - NIWA) who completed the West Coast Region coastal modelling for NIWA. He has 

confirmed that our results are sensible.  



 

Figure 3-1 – Base scenario (0.0 m MSLR) comparing the NIWA results with the LRS results. Note 

that the NIWA extent has been clipped to only show the inundated areas and not any of the 

waterways, sea, or Greymouth harbour (the LRS extent includes these). The LRS model extent is 

shown by the white line.  



 

Figure 3-2 - 1.0 m MSLR scenario comparing the NIWA results with the LRS results. Note that the 

NIWA extent has been clipped to only show the inundated areas and not any of the waterways, 

sea, or Greymouth harbour (the LRS extent includes these). The LRS model extent is shown by 

the white line. 



 

Figure 3-3 - 2.0 m MSLR scenario comparing the NIWA results with the LRS results. Note that the 

NIWA extent has been clipped to only show the inundated areas and not any of the waterways, 

sea, or Greymouth harbour (the LRS extent includes these). The LRS model extent is shown by 

the white line. 

 

Given that the LRS model is a hydrodynamic model and thus incorporates the natural hydraulics that 

may occur if there is coastal inundation, and key features such as roads, railway lines, and bunds, we 

consider our results to be more accurate than those from the NIWA “bathtub” model.  

 

Please contact us if you need further clarification. 

Kind regards, 

 

Rose Beagley (BSc MSc) 

Geomorphologist / Water Resources Scientist, 

Land River Sea Consulting Ltd 

 

 

 

Matthew Gardner (CMEngNZ, CPEng) 

Director, 

Land River Sea Consulting Ltd  
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APPENDIX – DEPTH MAPS 

 


