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1. INTRODUCTION 

1.1.  SCOPE 

Land River Sea Consulting has been contracted by West Coast Regional Council to build a detailed 

hydraulic flood model of the Taramakau River at the reach adjacent to Inchbonnie and Jacksons.  

The purpose of this model is to develop a better understanding of:  

• The design standard of the protection infrastructure along the true right of the river in this 
location.  

• The existing and future risk (likelihood and consequence) of a breakout of the river to the 
true right and into Lake Brunner.  

 

1.2.  CONTEXT 

The Taramakau River is a braided gravel-bed river which drains a substantial catchment on the 

western side of the Southern Alps. Downstream of the junction with the Otira River tributary, it flows 

alongside SH73 to the Tasman Sea.  

Opposite Rocky Point, however, there is an approximate 3 km wide opening on the true right 

between the Hohonu and Kaimata-Alexander ranges which provides access to the community of 

Inchbonnie, and Lake Brunner (Figure 1-1). 

In 1946, a flood triggered the construction of the current Inchbonnie flood protection scheme along 

this opening, which includes stopbanks, rock linings, and rock groynes (Good Earth Matters, 2007). 

In the early 1990’s another flood resulted in the Taramakau overflowing into the Orangipuku River 

which drains into Lake Brunner (Good Earth Matters, 2007). This drew attention to the risk of a 

breakout of the Taramakau River into the Brunner catchment.   

In this reach, the Taramakau river bed is 5 m above the edge of the Lake Brunner catchment which 

lies 400 m to the north (true right) of the Taramakau. This stretch of land between river and 

catchment has a steeper gradient than that of the existing Taramakau bed. Should the Taramakau 

breach or overtop the true right stopbank, an avulsion channel into Lake Brunner could form and 

potentially capture the main flow of the Taramakau (Smart, 1993).  

Flow from the Taramakau would then increase the area and depth of Lake Brunner, overload the 

Arnold River, increase water levels in the Grey River and give higher flood peaks at Greymouth, with 

additional effect on the other communities around as well as up- and down-stream of the lake 

(Smart, 1993). 
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Figure 1-1: Area of interest for the hydraulic model with the Inchbonnie stopbanks (road and 

riverside), Rocky Point, key mountain ranges, breakout zone, and potential breakout flow path 

denoted. 
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2.  PREVIOUS MODELLING 

The only modelling completed previously is by Good Earth Matters Consulting Ltd, in September 
2007. The modelling was carried out in the XP-SWMMv9.0 hydrological / hydraulic software which 
uses St Venant one dimensional flow equations.  

The inflow hydrology was based on a flood frequency analysis completed by McKerchar (Appendix 
B; Good Earth Matters, 2007) which assessed two downstream Taramakau flow sites, and a flow site 
in the Taipo River, a major tributary. The design hydrograph shape was calculated from six of the 
largest events in the concatenated Taramakau record, and a flood index value  based on the Taipo 
and concatenated Taramakau records was used to scale the Taramakau flood frequency estimates 
for the upstream Jacksons reach. 

The modelling simulated 2%, 1% and 0.25% AEP (50, 100, and 400-year ARI) historic climate events 
and provided design levels for the true right stopbank in the Jacksons reach, which protects 
Inchbonnie.  A future climate scenario for a mid-high temperature increase of 2.7°C by 2080 was also 
modelled. This was based on the McKerchar report, and increased the 2%, 1% and 0.25% AEP peak 
flows by 20%.  
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3.  LIMITATIONS OF THE MODEL 

This study has been carried out using the information and data made available to Land River Sea. 

There are number of uncertainties which should be acknowledged which include but are not limited 

to:  

• LiDAR data – whilst there is good coverage, LiDAR data comes with a degree of vertical 

uncertainty typically considered to be in the range of +\-0.15 m.  

• The river bathymetry has not been surveyed. It has been interpolated.  

• The model is a fixed bed model and does not allow for bed mobilisation / gravel transport.  

• The model is uncalibrated due to the lack of a flow site within the reach, as well as a lack of 

historic water level information.  

• There is uncertainty in the input hydrology estimates as these are based on downstream flow 

sites, and it is known that rainfall intensities diminish inland of the Taipo catchment which 

may mean that the inputs are exaggerated. However, this allows a conservative approach.  

 

  



5 

 

4. MODEL INPUTS 

4.1.  LIDAR 

The LiDAR used for this model build, was taken from the regional Provincial Growth Fund (PGF) 

LiDAR programme by the New Zealand Aerial Surveys. The LiDAR was flown in 2022, and supplied as 

a 1 m DEM in the New Zealand Vertical Datum (NZVD) 2016.  

 

4.2.  IMAGERY 

Aerial imagery from 2015 – 2016 was obtained from the LINZ data service and used in combination 

with other techniques based on the LiDAR information to assist in delineating the floodplain 

roughness. 

 

4.3.  CREST LEVEL SURVEY 

On the 10th of October 2024, Matthew Gardner visited the reach to conduct an inspection of the 

protection infrastructure and the grain size distribution in the riverbed (described in detail in section 

5.2.1), and complete a crest level survey of the main stopbank (Figure 4-1). The grain size distribution 

was used to assign a roughness value to the river bed, and the survey to enforce the stopbank crest 

levels in the model.  

Photos of the site visit have been attached in Appendix A.  

 

 

Figure 4-1: Crest level survey. 
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4.4. HYDROLOGY 

A flood frequency analysis on the Taramakau River at Jacksons was completed by McKerchar 

(Appendix B; Good Earth Matters, 2007) as part of the “Inchbonnie Stopbank Design Flood Levels” 

study conducted by Good Earth Matters for West Coast Regional Council in 2007.  

4.4.1.  PREVIOUS INPUTS 

The study used the flood flow records from two downstream sites on the Taramakau River as well as 

the record for the Taipo River, a major tributary (Table 4-1), with the two Taramakau site records 

concatenated to allow for a longer period of analysis; 1970 – 2007. 

Table 4-1: Flow monitoring sites. 

River Location Catchment 

area (km2) 

Start End Notes 

Taramakau Gorge 850 Apr 69 Aug 79 Record incomplete for 

1971 and 1972 

Taipo SH73 Br 181 May 78 Apr 07* Record incomplete for 

2000 and 2001 

Taramakau Greenstone Br 863 Feb 79 Apr 07*  

 * The Taipo site is managed by NIWA for KiwiRail, and is still active. The Taramakau – Greenstone 

Br site was closed in 2016.  

Full details of the study can be found in Appendix B of the Good Earth Matters report  (2007). A 

summary of this is provided below. 

• A standard extreme value frequency analysis using the Extreme Value Type 1 (Gumbel) 

distribution was completed for both the Taramakau and Taipo records, which provided a very 

good fit to the data in both cases.  

• Design flows were then estimated for the upstream Jacksons reach based on these flood 
frequency analyses and a flood index value (median annual flood divided by catchment area 

to the power of 0.8).  

• Peak flood hydrographs for the Jacksons reach over the analysis period were estimated by 
scaling the Taramakau record by the ratio of the Jacksons median flow to the Taramakau-

Taipo median flow (based on the flood index value).  

• The timing of the produced Jacksons record was not adjusted to account for travel time 
between Jacksons and Greenstone Bridge.  

• The design flood hydrograph is the calculated median of the six largest floods on record, and 

is considered a characteristic event for the river.   

 

4.4.2.  CURRENT INPUTS 

For this study, the extreme value frequency analysis for the Taramakau record has been rerun for the 

1970 to 2006 period to confirm flood flow values with those calculated by McKerchar. We have then 
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extended the analysis period to 2016, and compared these flows to the original analysis period (Table 

4-2). 

Table 4-2: Greenstone site flood frequency comparison between the 1970 – 2006 and 1970 – 2016 

analysis periods. 

ARI (years) 
Flow (m3/s) 

% difference 
1970 - 2006 1970 - 2016 

2 2,254 2,181 -3 

2.33 2,351 2,302 -2 

5 2,859 2,812 -2 

10 3,272 3,226 -1 

20 3,668 3,623 -1 

50 4,181 4,137 -1 

100 4,566 4,523 -1 

400 5,331 5,290 -1 

The extended period results in slightly smaller (between 1 and 3 %) flood flow values to the original 

analysis period. This is likely due to the fact that the extended period falls within a negative phase of 

the Interdecadal Pacific Oscillation (IPO).  

• The IPO is the long-term oscillation of wind and ocean current circulations around the Pacific 

Ocean, including sea surface temperature differences across the ocean, which affects the 

strength and frequency of El Niño and La Niña cycles.  

• In a positive IPO phase, New Zealand receives stronger west to southwest winds which 

means the West Coast is wetter than average, experiencing more extreme rainfall and 

therefore more frequent and intense flooding than average (Griffiths et al., 2009; McKerchar 

& Henderson, 2003; Thompson, 2006; Wratt et al., 2022).  

• The opposite is true during a negative phase.  

Therefore, between 2006 and 2016 there has been less frequent and intense flooding than previous 

years, which has pulled the estimated flood flows down slightly. 

Additionally, we compared the six largest flood events between the two analysis periods. The only 

difference is the sixth flood event, which is in August 1970 during the original period, and in 

December 2010 for the extended period.  

Given the minor difference in the estimated flood frequency flows between the two periods, and 

that the design hydrograph shape is the calculated median of the six largest floods which are the 

same for all but the smallest between the two periods. We consider the McKerchar design flood 

hydrograph suitable for use in this modelling study. 
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5.  MODEL BUILD 

5.1.  MESH 

The Taramakau – Jackson reach flood model was built in MIKE 21 using a uniform 3 m rectangular 

grid. 

 

5.2.  ROUGHNESS 

The model represents roughness using a spatially varying Manning’s ‘n’ coefficient, with values 

assigned based on the 2015-2016 aerial imagery available on LINZ. 

5.2.1 .  RIVER CHANNEL 

For the river channel, sediment grading was determined from calculations based on a scaled 

photograph in the Jacksons reach of the Taramakau River (Figure 5-1).   

The grading process was as follows: 

• A grid with 54 intersections was used to measure the sediment grain size for the photograph, 

results from which were used in the Strickler Formula and two formulae developed by 

George Griffiths. The results indicate a Manning’s ‘n’ average of 0.028 (Table 5-1).  

Table 5-1: The range and average of Manning’s ‘n’ values calculated using the different formulae 

for all four photographs.  

Manning’s ‘n’ Formula Griffiths – Method 1 Griffiths – Method 2 Strickler 

Range 0.029 0.029 0.026 

 

 

Figure 5-1: Sediment photograph taken on 10th October 2024. 
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5.2.2.  FLOODPLAIN 

Within the floodplain, a raster of roughness values with a grid size of 1 m has been created. Each cell 

has been assigned a Manning’s ‘n’ value based on the land use visible in the latest aerial imagery.   

This task has been carried out using a combination of manual and automatic image classification 

techniques to ensure the most accurate classification of land uses.   

• Buildings have been located based on a digitised building footprint shapefile supplied by 

Land Information New Zealand (LINZ).   

• Main areas of vegetation were delineated using an automatic technique where we have 

subtracted the Digital Surface Model (DSM) which includes all trees and buildings etc, from 

the Digital Elevation Model (DEM) which has had all above ground points removed.  We have 

used a height threshold to ensure that noise is not included in the vegetation layer, and then 

compared the output with the aerial imagery and adjusted where necessary.  

The adopted Manning’s ‘n’ values are summarised in Table 5-2 with a visual representation of the 

final Manning’s values presented in Figure 5-2. 

Table 5-2: Floodplain Manning’s ‘n’ values 

Land Use Manning’s ‘n’ 

Buildings 2.0 

Grass – pasture 0.035 

River  0.029 

Roads 0.025 

Vegetation – light 0.07 

Vegetation – medium  0.08 

Vegetation – dense  0.10 

 

Figure 5-2: Example of roughness delineation with 2015-2016 LINZ aerial imagery for comparison. 
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5.3.  BOUNDARY CONDITIONS 

5.3.1 .  TARAMAKAU RIVER 

The design flow magnitude (Table 5-3) and shape (Figure 5-3) have been taken from the flood 

frequency analysis completed by McKerchar (Appendix B; Good Earth Matters, 2007). The flow 

magnitude is based on a historic climate.  

Table 5-3: Estimated flood frequency for the Taramakau River at Jacksons.  

AEP (%) ARI (years) Flow (m3/s) 

1 100 2,240 

 

Figure 5-3: Design flow hydrograph for a 1% AEP event. 

 

5.3.2.  LAKE BRUNNER 

As the interaction between the Taramakau River and Lake Brunner is not considered of high interest 

for this study, the water level for the lake has been set as a constant 88.20 m (NZVD-2016) based on 

the PGF LiDAR.  
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6.  DESIGN RUN AND RESULTS 

6.1.  1% AEP HISTORIC CLIMATE 

The Inchbonnie/Jacksons reach of the Taramakau River is able to hold a majority of the 1% AEP 
historic climate flow within its active braidplain, with some small flow paths through the vegetated 
(previously active) channels and bars on both sides of the river (Figure 6-1). 

 

Figure 6-1: 1% AEP event depth map. 

 

On the true right, the protection infrastructure including both the main stopbank and riverside 
stopbank perform well.  

• The main stopbank, maintains between 1 and 2 m of freeboard, and for a majority of its length, 
the floodwater does not reach it’s toe. 

• The riverside stopbank prevents any water overtopping, with between 0.5 and 1.5 m of 
freeboard available. 

However, as the riverside stopbank has been built in what was once active braidplain, and does not 
extend upstream to join in with the higher ground, there are three low points (old channels) 
immediately upstream of it which floodwater follows inland around the stopbank as well as along a 
section of the road (with velocities up to 0.8 m/s), before flowing into the channel of tributary 
12033317 (NZ reach)(Figure 6-2). To allow this tributary to join the Taramakau, a break in the stopbank 
has been left before it joins the main stopbank (Figure 6-2). 
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Figure 6-2: Low points (white circles) upstream of the stopbank during a 1% AEP event. The 

white square denotes where the tributary and out of bank flow rejoin the Taramakau. 

Should a larger channel develop through these low points, it may result in considerable pressure on 
the downstream main stopbank, beyond which the ground slopes towards Lake Brunner. Extending 
the riverside stopbank upstream to tie in with higher ground would better prevent the modelled 
flow paths developing, and likely reduce the chance of a larger channel forming and cutting in 
behind the stopbank.  

Additionally, at the Sir Stanley Gooseman (road) and Jacksons Midland Line rail bridges, two out of 
bank flow paths develop, and flow over both railway line and road on the true right.  

• Along the railway line depths are up to 1.0 m, whilst velocities exceed 2.0 m/s in places. 
• Along the road, depths and velocities are up to 0.3 m and 1.4 m/s, respectively.  

At the downstream end of the reach, floodwater from the Taramakau over tops the road just before 
it enters the Hohonu Range, and spills into a low lying wetland area. 

• Depths and velocities over the road are between 0.2 and 0.7 m, and 0.5 and 2 m/s, 
respectively (Figure 6-3). 

The high velocities over the railway line, Lake Brunner Road, and Hohonu Road suggest a high 
likelihood of damage in these locations during a 1% AEP event.  
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Figure 6-3: Inundation over the Hohonu Range road during a 1% AEP event. 
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7.  NATURAL HAZARD RUNS  

Three types of natural hazard scenarios have been completed to assess the likelihood of the 

Taramakau flowing to the north into Lake Brunner. These including residual, cascading, and 

cascading seismic.  

It is important to note, however, that though the Taramakau is a gravel-bed braided river, this is a 

fixed bed model. Therefore, it does not allow for scour, and so the channels cannot develop beyond 

their starting point, nor can new channels or sediment deposits be formed. Thus the results 

presented are only one representation of what could happen.  

The 1% AEP historic climate flow has been used for all scenarios.  

 

7.1. RESIDUAL RISK - BANKS DOWN  

The banks down scenario highlights the importance of the protection infrastructure. With the 

stopbanks removed, floodwater is able to flow over the farmland immediately downstream of where 

tributary 12033317 joins the Taramakau River (downstream end of the riverside stopbank) and into 

the Lake Brunner catchment. This results in floodwater flowing across large areas of farmland and 

roads as it makes its way downstream to the lake. Depths are up to 2.0 m, and velocities are high; 

between 0.5 and 2.0 m/s.  

As a result of the floodwater flowing out of the Taramakau River where the stopbanks were, and into 

the Lake Brunner catchment, flood extents are reduced at the Sir Stanley Gooseman road and 

Jacksons Midland Line rail bridges, as well as over the road into the Hohonu Range.  
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Figure 7-1: Stopbanks removed (white dashed lines so existing location) with a 1% AEP event. 

Black rectangles show where floodwater becomes out of bank flow. 

 

  



16 

 

7.2.  CASCADING AND SEISMIC CASCADING HAZARDS – BREACH 

7.2.1.  BREACH 

In this scenario, a 60 m breach was simulated on the main stopbank where the alpine fault crosses 

it (30 m either side of the fault). However, it did not result in any floodwater spilling out of the river 

in this location (Figure 7-2). 

 

Figure 7-2: Breach scenario (extent layer) with a 1% AEP event. 

The purpose of this scenario was to simulate a potential breach following an alpine fault movement. 

During a significant earthquake such as one along the alpine fault, there would likely be massive 

realignment of sediment as well as uplift along the alpine fault zone, which could lead the stopbank 

being vulnerable to breach. To better understand the impact of an uplift and breach event, we have 

modelled this, and discussed below. 

 

7.2.2.  UPLIFT AND BREACH 

In this scenario, all land and riverbed on the south east side of the alpine fault was raised by 1 m, with 

a 60 m breach on the main stopbank where the alpine fault crosses it (30 m either side of the fault; 

as per the previous scenario). However, this also did not result in any floodwater spilling out of the 

river in this location.  
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7.3.  CASCADING HAZARD – AGGRADATION 

To simulate aggradation in response to a significant sediment supply event such as the alpine fault 

earthquake and/or large landslide, the bed level of the river in the DEM has been increased by 0.5 m 

increments to create three aggradation scenarios – 0.5 m, 1.0 m, and 1.5 m.  

Note that a uniform increase in bed level is unlikely, but to do these scenarios in a more detailed 

manner would require significant geomorphological assessment and modelling, which is beyond 

the scope of this project. 

 

7.3.1.  0.5  M – AGGRADATION 

With 0.5 m of uniform aggradation across the reach, the main stopbank performs well, preventing 

all floodwater from overtopping it.  

The riverside stopbank also prevents floodwater from overtopping it from the adjacent active 

channel, however, as more floodwater flows in behind this stopbank via the upstream low points, it 

over tops it in places to flow back into the Taramakau (Figure 7-3). 

The freeboard on this stopbank is also reduced compared to the design event, and in places there is 

only 20 cm available. 

 

Figure 7-3: 0.5 m aggradation scenario (depth layer) with a 1% AEP event. The white circle shows 

where the out of bank flow overtops the stopbank to re-enter the Taramakau River. 

Additionally, as a result of the aggradation, more water overtops the low point on the road into the 

Hohonu Range. Whilst in the design event this just spilled into a low lying wetland area, with the 

additional water it forms a flow path down into Lake Brunner (Figure 7-4).  
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Figure 7-4: Flood extents between the Taramakau River and Lake Brunner in the 0.5 m, 1.0 m 

and 1.5 m aggradation scenarios under a 1% AEP event. 
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7.3.2.  1.0 M – AGGRADATION 

Main stopbank 

• In the 1.0 m aggradation scenario, the main stopbank continues to prevent floodwater from 
overtopping it, and in some areas floodwater still does not even reach it’s toe. 

• At its upstream end, however, where it redirects the floodwater that has outflanked the 
riverside stopbank back into the Taramakau River, there has been a 0.5 m reduction in 

freeboard compared to the design scenario.  

As a result the available freeboard is reduced to between 0.4 and 1.0 m. 

Riverside stopbank 

• The riverside stopbank continues to be outflanked by the floodwater spilling out behind this 

stopbank via the upstream low points.  

• As there is now more out of bank flow, though a large portion of this re-enters the Taramakau 
River by either the channel of tributary 12033317, or overtopping the stopbank itself, some 

floodwater forms a flow path along the railway line and roads, to Lake Brunner (Figure 7-4). 

Velocities along the road are high between 0.5 and 1.2 m/s (Figure 7-5), with depths up to 

40 cm.  

• Furthermore, at the downstream end of this stopbank, it is overtopped from both the out of 

bank flow and from the Taramakau main channel (Figure 7-5). 

 

Figure 7-5: 1.0 m aggradation scenario with a 1% AEP flow. The white rectangles show areas of 

high velocities over the road and railway, and the white circle where the Taramakau overtops 

the riverside stopbank. 

Upstream of the stopbanks adjacent to the road and rail bridges, more floodwater flows out over the 

low points on the true right, resulting in higher velocities over the road and railway line compared to 

the design scenario (Figure 7-5). 

Additionally, downstream of the stopbanks, more floodwater overtops the Hohonu Range road, 

resulting in significant expansion of the flow paths flowing into Lake Brunner (Figure 7-4). 
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7.3.3.  1.5 M – AGGRADATION 

With 1.5 m of aggradation in the river bed, the Taramakau overtops its right bank in multiple 

locations, resulting in expansion of existing flow paths as well as additional ones to Lake Brunner 

(Figure 7-4), and significant inundation of the road and railway line that run adjacent to the river.  

Main stopbank 

The main stopbank now breaches in one location which increases the flow to Lake Brunner 

compared to the smaller aggradation scenarios, and is very close to overtopping at its upstream end 

where it redirects the floodwater that has outflanked the riverside stopbank back into the 

Taramakau River (Figure 7-6). Just before the junction of these two stopbanks there is no freeboard 

available.  

 

Figure 7-6: 1.5 m aggradation with a 1% AEP flow. The white rectangle shows where the road 

stopbank over tops, and the dashed white square where it has no freeboard. 

Riverside stopbank 

The riverside stopbank is entirely overwhelmed from both sides at its downstream end, whilst at the 

upstream end floodwater that has outflanked it continues to overtop it to re-enter the Taramakau 

River.  

Additionally, along the road into the Hohonu Range, the railway line and Lake Brunner Road, depths 

and velocities are now significant, up to 2.0 m and exceeding 2 m/s in places. 

 

  



21 

 

8.  CONCLUSIONS 

The following conclusions can be drawn from this study:  

Design run (1% AEP historic climate) 

• The Taramakau River is able to hold a majority of the 1% AEP historic climate flow within its 
active braid plain.  

• The main stopbank maintains between 1 and 2 m of freeboard, whilst the smaller stopbank 

(just upstream of it) has between 0.5 and 1.5 m of freeboard available.  

• However, due to the smaller stopbank not tying into high ground at its upstream end, 

floodwater is able to spill out of the river upstream of the stopbank through three low points, 

and outflank it. 

• Upstream and downstream of the protection infrastructure, low points along the true right 

river bank allow high velocity floodwater to flow over the railway line and Lake Brunner road 

adjacent to the bridges, and over the Hohonu Range road. The former of these rejoins the 

Taramakau, whilst the latter fills a low lying wetland area.  

Natural hazard runs 

• These scenarios were designed to assess the likelihood of a breakout of the Taramakau River 

to the true right and into Lake Brunner.  

• Noting that though the Taramakau is a gravel-bed braided river, the model is fixed bed. 

Therefore, it does not allow for scour, and so the channels cannot develop beyond their 

starting point, nor can new channels or sediment deposits be formed. Thus the results 

presented are only one representation of what could happen.  

• The banks down scenario highlights the importance of the protection infrastructure in 

preventing flow paths from developing over the farmland to the true right and into Lake 

Brunner. Note, that in this scenario, whilst high velocity and in places deep flow paths to the 

lake do develop,  the main flow remains in the Taramakau River channel.  

• Neither the breach nor uplift with breach scenarios result in floodwater spilling out of the 

river at the breach location. In both cases this was on the fault line (30 m either side of it).  

• All three aggradation scenarios result in floodwater spilling out of the Taramakau River on 

the true right, at as well as upstream and downstream of the protection infrastructure. 

o The smaller upstream stopbank (riverside) is outflanked and over topped in all three 

scenarios.  

o The main stopbank only overtops in the 1.5 m aggradation scenario, though has no 

free board available upstream of where the smaller stopbank joins it.  
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9. RECOMMENDATIONS 

The following conclusions can be made from this study: 

• The smaller upstream stopbank (riverside) could be extended upstream to tie in with higher 

ground which would better prevent the modelled flow paths that outflank it from 

developing, and likely reduce the chance of a larger channel forming and cutting in behind 

the stopbank. 

• Geomorphic assessment is required to conduct detailed modelling of specific natural hazard 
scenarios.  

• Regular inspections of the protection infrastructure particularly in the vicinity of where the 
two stopbanks join is recommended after significant flow events in order to determine if 

there is any damage which could be further exacerbated in future events.  

• Model results indicate that there are very high velocities over the roads and railway line 

upstream and downstream of the stopbanks, and potential for damage during a large event. 

• Collect peak water levels down the full length of the river immediately after a flood event to 

assist with calibration of the model and to improve our understanding of river behaviour.  

• Keep detailed logs of recollections from local residents / flood photos on file.  
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11.  APPENDIX A 

  

  

  

 


