
5.2.4 Hydraulic models 
 
Marlborough District Council (Brin Williman). This document explains why the Mike 11 software 
package is preffered for this particular hydraulic analysis. It is an excerpt from a report on the study. 
Management Plan; Date July  1997.  
 
 

File Ref:   RIV/206, RIV/207 
Date: 25 July 1997 
 
Report To: Robin Carr 

From: Brin Williman 

Subject: Lower Wairau and Diversion Hydraulic Analysis 

1. Introduction and Aims 
The combined hydraulic performance of the Wairau Diversion and Lower Wairau has not before 
been comprehensively analysed due to the complex nature of the problem. 

This analysis herein uses the MIKE 11 hydraulic computer model to analyse the situation with the 
aim of: 

• Examining the flow split and how this could and should be altered or is naturally altering to 
achieve a desired split. 

• Examining the capability of the Lower Wairau and Diversion channels and whether the 
stopbanks need raising, or other channel works are required. 

• Examining the effect of channel works on lowering flood levels below the Tuamarina Bridge 
and what further works are required to achieve this desired river control aim. 

• Examine the benefits for relocating stopbanks in/out on the berms especially at Beatsons, 
Wairau Pa, Blind Creek etc. 

• Assess the effect of tide and storage on the hydraulics of the system. 

• Confirm the effectiveness of the double gauging technique of the Lower Wairau (at Ferry 
bridge) and Diversion (Rarangi Bridge) to monitor the flood hydrology of the Wairau. 

• Advised on the flood rating relationship at the Tuamarina recorder. 

• Re-examine the size of the large 1983 floods. 

The MIKE 11 model was used because: 

• It could model a channel network of the flow split and also major berms as separate channels. 

• As an unsteady flow model of the whole hydrograph it will incorporate the effects of tide and 
storage. 
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• It can cope with the abrupt flow roughness change of narrow deep channels within a broad flood 
berm by using ‘resistance radius’. 

• Mannings ‘n’ roughness can be refined at any cross-section by allowing it to change across the 
section or to change vertically with rise in water level. 

All these facets were essential to this study. 

Previous analysis used for the Wairau River Floodways Management Plan and other earlier 
analyses used simpler hydraulic mathematical models.  Such simpler models treated the Lower 
Wairau and Diversion separately, could not incorporate storage and tide, and were prone to 
substantial errors where there were deep narrow channels within wide berms. 

The results of this study will be used to refine the proposals within the Wairau River Floodways 
Management Plan. 
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