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This memo is provided to respond to the following query from RFI4: 

It is understood that the analysis was conducted largely using the SWMM model. The Panel’s technical advisor 
has advised that this is a 1D model that does not readily produce flood extent maps. Please explain the 
procedure for mapping the 1D model results to give 2D flood maps, as shown in Figures 2.8, 2.9, 2.10 and, most 
specifically in Figure 5.11. This is to enable the technical advisor and Panel to understand the accuracy 
associated with these mapped extents.   

When determining the appropriate method for assessing the flooding effects downstream of the Takitimu 
North Link Stage 2, we considered the hydraulic conditions and the terrain data available within the Project 
area:   

- From a hydraulic standpoint, flood levels within Oturu Creek and tributaries, downstream of the

Project, are controlled by backwater conditions resulting from culverts under Armstrong Road,

KiwiRail ECMT, and Borell Road.  The hydraulic grade in between these crossings is relatively flat,

due to the backwater conditions.

- The available terrain information consisted of LiDAR that was highly influenced by tree cover.

Taking the above into consideration, we considered a 1D modelling approach was the most appropriate 
choice for assessing flood effects.  1D modelling allowed us to avoid significant volume issues that would 
have affected the results of a 2D model.  The large proportion of the existing LiDAR terrain model that was 
affected by tree canopy would have required significant terrain model adjustments based on limited 
topographic survey information, LiDAR in clear areas, and judgement.  Therefore, we decided to apply a 1D 
model, which is better suited for complex culvert and overflow analysis. 

There are multiple 1D models that can be effectively applied for flood analysis, and for the Project we 
selected the EPA SWMM, as it: 

1. Effectively handles unsteady flow,

2. Integrates the hydrological routing,

3. Effectively accounts for in-channel storage, and

4. Reliably models complex hydraulic structures, that have multiple hydraulic functions (e.g. bypass

channels, pipe/culvert, orifices, and weirs, including overflows).

While 2D models effectively handle unsteady flow and account for in-channel storage, they do not 
integrate the hydraulic routing, or model complex hydraulic structures as well as the EPA SWMM.  As the 






