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1. INTRODUCTION 

Department for Environment and Heritage (DEH) commissioned Water Technology to 

develop a hydraulic model for the Eckert Island section of Katfish Reach to assist decision 

makers in the development of a number of waterway management options. 

A coupled one and two-dimensional hydraulic MIKE FLOOD model of the Katfish Reach 

floodplain, including the Murray River and the entire Eckert Island anabranch system, has 

been developed.  A thorough calibration was undertaken to ensure the capability of the 

model to reliably predict hydraulic conditions for different scenarios and management 

options. 

The hydraulic model was calibrated for a range of historic flood events including the 1996 

and 2000 events (with peak flows at Lock 5 of approximately 61.5 GL/d and 45.3 GL/d 

respectively).  These historic floods extensively inundated the Katfish Reach floodplain.  

This report documents the Katfish Reach floodplain hydraulic model development and 

presents the results of the model calibration for the 1996 and 2000 historic flood events. 

The structure of this report is as follows: 

• Section 2 – review of previous studies 

• Section 3 – review of available data 

• Section 4 – hydraulic modelling framework 

• Section 5 – Model calibration 

• Section 6 – Conclusions 
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2. PREVIOUS STUDIES 

Two major studies have been made available to the study team: 

• Katfish Reach Implementation Plan (2008) 

• Katfish Reach Investment Proposal (2008) 

These documents highlight a number of issues for the Katfish Reach study area and provide a 

vision for the future of the system; “A healthier and more productive aquatic and floodplain 

ecosystem that everyone can enjoy”.  These documents summarise current knowledge of the 

system and propose a number of preferred management options for the future.  They were 

a valuable resource to the hydraulic modelling study.  This hydraulic modelling study has 

arisen from a number of the key objectives highlighted in these reports, including: 

• Improving connectivity between river, creek, wetland and floodplain environments 

• Improving environmental flow management 

In order to achieve these objectives it has been recognised that a hydraulic model of the 

study area is required; firstly to enable a detailed understanding of the hydrodynamics of the 

floodplain/wetland system and secondly, to enable a better understanding of the likely 

impacts of various water management options. 
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3. AVAILABLE DATA 

3.1 Hydrologic data 

3.1.1 Gauged Flows/Levels 

Hydrologic gauged data is available for Lock 5, Lock 4 and Lock 3 as well as another ten 

gauges along the Murray River from Lock 5 to just downstream of Lock 3 as shown in Figure 

3-1, and listed in Table 3-1.  Figure 3-2 and Figure 3-3 show flow and level data for the three 

Locks. 

 

 

Figure 3-1 Locations of Locks and Gauges 

 

Flow data at lock 5 has gaps for discharges greater 25,000 ML/day prior to 1994.  From 1994 

onwards there is a better record for higher flows at Lock 3, Lock 4 and Lock 5, however there 

are still some notable missing data periods.  Locks 3, 4 and 5 are missing higher flow records 

for the 1995 and about two weeks of the 2000 flood event, with Locks 3 and 4 also missing 

higher flows during the 1996 flood event.  Water level data for these locks and ten additional 

locations along the Murray River are also available.  This gauged data was utilised in the 

hydraulic model calibration. 

No continuous gauged flow or level data was available for any of the Katfish Reach creeks or 

anabranches, only the Murray River has available gauged data.  
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Table 3-1 Summary of discharge and water level records 

Gauge 

Station (No.) 
River/Creek, Location Parameter measured 

Period of 

Observation 

A4260513 Murray at Lock 5 
Water Level 

Discharge 

1924 - 2009 

1981-2009 

A4260514 Murray U/S Lock 4 Water Level 1927 - 2009 

A4260515 Murray D/S Lock 4 
Water Level 

Discharge 

1927 - 2009 

1994 - 2009 

A4260516 Murray U/S Lock 3 Water Level 1921 - 2009 

A4260517 Murray d/S Lock 3 
Water Level 

Discharge 

1921 - 2009 

1994 - 2009 

A4260537 Berri IPS / Murray Water Level 1974 - 2009 

A4260624 Loveday IPS / Murray Water Level 1986 - 2009 

A4260663 Lyrup PS / Murray Water Level 1993 - 2009 

A4260550 Loxton IPS / Murray Water Level 1998 - 2009 

A4260596 Lake Bonney at Jetty Water Level 1997 - 2009 

A4260597 Chambers CK / Nappers Water Level 1997 - 2009 

A4261065 Solora Pumping Station Water Level 2000 - 2009 

A4260645 Pike RD Picnic Ground Water Level 2003 - 2009 

A4261083 Booky Bank Water Level 2005 - 2009 

A4261086 Northern Inlet Water Level 2006 - 2009 
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Figure 3-2 Gauged Flow Data for Lock 5, Lock 4 and Lock 3 

 

 

Figure 3-3 Gauged Water Level Data for Lock 5, Lock 4 and Lock 3 
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3.2 Topographic Data 

The following section describes all the main sources of topographic survey information 

gathered over the course of this hydraulic modelling exercise.  This information has been 

incorporated into the development of the hydraulic model. 

3.2.1 LiDAR 

The primary topographic data used to describe the study area was LiDAR or Airborne Laser 

Scanning (ALS) supplied by DEH.  This data has a stated vertical accuracy of 0.15 m.  The ALS 

data was available in two formats, all ground strikes with a point density less than 2 m, and 

gridded data with 2 m and 10 m spacing.  The 2m ALS grid has been used to create the 

model grid as described in Section 4.  The ALS data gives a good representation of the 

floodplain topography and minor creeks that were dry at the time the survey was flown.  For 

permanently flowing streams and inundated wetlands, the LiDAR is not able to penetrate the 

water surface and give an accurate level.  Additional bathymetric data sets were gathered 

for these areas.  This is discussed below, and presented in Figure 3-4. 

 

3.2.2 Bathymetric Survey 

A bathymetric dataset for the Murray River between Lock 5 and Lock 3 was tinned, gridded 

and merged with the 2m ALS grid to create a continuous surface.  Cross-sections could then 

be easily extracted from bank to bank for the Murray River.  A similar bathymetric dataset 

was available for Katarapko, The Splash, Eckert Wide Water and Eckert Creek.  This 

bathymetry was converted from depth to elevation by DEH, and was also tinned, gridded 

and merged with the 2m ALS grid.  It should be noted that the accuracy of this bathymetry 

can be compromised by heavy weed growth on the bed of the channel.  The resolution of 

the survey and the method of tinning can also impact on the quality of the cross-sections 

extracted from the final grid.  However for the purposes of this study, the merged 

bathymetry data is considered to provide a excellent basis for the hydraulic model. 

For Eckert Creek North and South Arms and Sawmill Creek, the field visit suggested these 

streams were heavily weeded and not satisfactorily represented in the ALS data.  Additional 

survey was undertaken to gather cross-sections along these channels.  These cross-sections 

were used to adjust the bed level of the cross-sections taken from the LiDAR. 

3.2.3 Feature Survey Data 

In addition to the LiDAR and field survey, feature survey of key hydraulic structures was 

incorporated into the hydraulic model.  The Katfish Reach Register of Flow & Fish Barriers 

(DEH, 2008), is a comprehensive document detailing the majority of structures in the 

floodplain.  Table 3-2 below summarises major structures contained in the report.  The report 

generally lists inverts of culverts, rock weirs etc, as well as levels of top of road crossings etc. 

This report was utilised to ensure the hydraulic structures were represented accurately in 

the hydraulic model. 
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Figure 3-4 Available Topographic Data 
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Table 3-2 Summary of Flow and Fish Barriers in the Study Area 

Report ID Barrier Stream/ Wetland Barrier Type 

2.1 Eckert Creek North Arm Inlet (Bank N) Eckert Creek Bank & Pipe 

2.2 Main Eckert Creek Inlet (Bank J) Eckert Creek Bank & Pipe 

2.3 Eckert Creek North Arm Bridge Eckert Creek Concrete 

Bridge 

2.4 Main Eckert Creek Bridge Eckert Creek Concrete 

Bridge 

2.5 Eckert Creek South Arm Road Crossing Eckert Creek Bank & Pipes 

2.6 Eckert Wide-water North Arm Road 

Crossing 

Eckert Creek Bank & Pipes 

2.7 Eckert Wide-water Flood Runner Road 

Crossing 

Eckert Creek Bank & Pipes 

2.8 Eckert Creek Log Crossing Eckert Creek Wooden logs 

3.1 Bank D Eckert Island Bank 

3.2 Bank C Flow Path Lock 4 Road Crossing Eckert Island Bank & Pipe 

4.1 Ngak Indau Wetland Inlet Structure (Bank 

C) 

Ngak Indau Bank & Pipes 

4.2 Ngak Indau Wetland Inlet Channel Road 

Crossing 

Ngak Indau Bank, Pipes & 

Box Culvert 

4.3 Ngak Indau Wetland Outlet Structure Ngak Indau Bank & Weir 

5.1 Katarapko Creek Stone Weir Katarapko Creek Rock Bank 

6.1 Piggy Creek Inlet North Arm Road 

Crossing 

Piggy Creek Bank 

6.2 Piggy Creek Inlet North Arm Old Road 

Crossing 

Piggy Creek Bank 

6.3 Piggy Creek Inlet South Arm Road 

Crossing 

Piggy Creek Bank 

6.4 Piggy Creek Outlet Bank Piggy Creek Bank 

6.5 Piggy Creek Western Outlet Bank Piggy Creek Bank 

6.6 Piggy Creek Western Track Piggy Creek Bank 

6.7 Piggy Creek Cutting & Channels Piggy Creek Trench 

7.1 Carpark Lagoons Inlet Katarapko 

Floodplain 

Bank & Pipe 

7.2 Carpark Lagoons Outlet Katarapko 

Floodplain 

Bank & Pipe 
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3.3 Observed Flood Extents  

Observed flood extents are required if a thorough calibration of the hydraulic model is to be 

undertaken.  It is our experience with calibrating similar hydraulic models that more recent 

events tend to make the best calibration events as there is less likelihood that the floodplain 

has had structural changes, there is greater confidence in the operating regime of regulating 

structures, there is generally more gauged data to calibrate to and the event is remembered 

by local people. 

Satellite images were available for all major floods, however for the 1995 and 1998 events 

they were obscured by cloud cover.  For the 1996 flood and the 2000 floods, satellite images 

for flows between 30 GL/day and 59 GL/day were available. 

Table 3-3 indicates recent flood events for which observed flood extents were available from 

satellite imagery.  These images as shown in Figure 3-5 have been obtained for this study. 

 

Table 3-3 Available Satellite Images of Flood Events 

Date Peak Flow at Lock 5 (ML/day) 

21
st

 September 1996 46,600 

10
th

 December 1996 59,100 

27
th

 November 2000 30,700 

13
th

 December 2000 45,300 
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Figure 3-5 Satellite Images of Historic Flood Events 

21/09/1996 - 46.6 GL/d 

13/12/2000 - 45.3 GL/d 27/11/2000 - 30.7 GL/d 

10/12/1996 – 59.1 GL/d 
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4. MODELLING FRAMEWORK 

This section summarises the framework for the hydraulic model. 

The hydraulic modelling approach employs a dynamic, combined one and two-dimensional 

flood model, utilising DHI Software’s MIKE FLOOD modelling system.  

This allows the application of full two-dimensional grids in areas where hydraulic results for 

flood mapping are required, and the use of one-dimensional hydraulic model elements to 

provide reliable simulation of in-bank stream flows for environmental flow management.  

Through coupling of these two systems it is possible to accurately represent river and 

floodplain processes. 

• The one-dimensional (1D) hydraulic model simulates up to bank-full flows for streams 

• The two-dimensional (2D) model simulates flow across the floodplain.  The 2D grid 

resolution is 10 m. 

• Linkage between the 1D and 2D components of the model allows flow in the channel 

to spill onto the floodplain once channel flow capacity is exceeded.  

Further details on the capabilities of the MIKE FLOOD modelling system can be found at 

www.dhisoftware.com/mikeflood. 

The linked 1D/2D hydraulic model framework is provided in Figure 4-1.  The upstream flow 

boundary was situated downstream of Lock 5, with the downstream water level boundary  

being the weir pool level upstream of Lock 3. 

4.1 Model Establishment 

The main components of the model are discussed below.  Figure 4-1 gives an overview of the 

anabranch system modelled in 1D and the 2D model grid for the Katfish Reach floodplain.  A 

number of structures exist on the floodplain as described in Section 0, some of the major 

structures are also shown in Figure 4-1. 

A comprehensive 1D channel network has been established for the Katfish Reach, with the 

Murray River extending from Lock 5 to Lock 3.  Other major creeks included in the 1D 

network include Eckert Creek, Eckert Creek North Arm and Eckert Creek South Arm, 

upstream and downstream section of The Splash, Katarapko Creek, Piggy Creek and Sawmill 

Creek as well as the creek supplying Wetland 1541. 

A number of structures such as weirs, road crossings, culverts, bridges and regulating 

structures are included in the 1D network.  

Channel roughness (Manning’s “n”) varies between 0.03 and 0.06, the latter value 

representing Eckert Creek North Arm and Eckert Creek South Arm, which are heavily 

weeded. 

Additional floodplain storage was added to the one-dimensional model network along the 

Murray River to account for the impacts of wetlands and lakes along the river.  This 

approach was adopted to try and best simulate the routing of floods along the Murray River 

for high flow events. 
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Figure 4-1 Detailed 1D and 2D Hydraulic Model Setup 
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The 2D model grid was created from the 2 m LiDAR data.  The 2 m LiDAR grid was resampled 

at a 10 m resolution, and converted to a MIKE21 model topography grid.  This provides a 

very high resolution grid of the floodplain and wetlands. The creeks that were modelled in 

1D were filled in the 2D grid so as not to duplicate the storage of these waterways. 

A roughness map was constructed for the 2D model to account for vegetation type/density 

and general floodplain roughness, using available vegetation mapping data as well as aerial 

photographs, Figure 4-2.  A seepage map was developed based on available soil mapping 

data, with estimated seepage losses varying between 0.5 mm/day and 2 mm/day as shown 

in Figure 4-2.  For areas where no information on soil type was available values have been 

set to a median value of 0.8 mm/day for potentially flooded areas and to zero for areas 

outside of the floodplain. 

 

Figure 4-2 Mike 21 Roughness and Seepage Maps 

Potential evaporation as shown in Figure 4-3 was estimated from the Australian 

Government, Bureau of Meteorology website online evaporation maps.  These maps show 

average potential evaporation derived from Class A pan evaporation records for the years 

1975 to 2005. 

 



Department for Environment and Heritage 

Katfish Calibration Report  

   

J874 / R02v1  Page 14  

 

Figure 4-3 Monthly Potential Evaporation Rates 

 

Coupling between the 1D channel network and the 2D grid has been implemented to allow 

overbank channel flows to spread across the broader floodplain represented by the MIKE21 

topography.  The Murray River is linked laterally to the floodplain in 18 locations. Lateral 

links connect a number of cross-sections to the 2D grid.  

Locations for the lateral links have been chosen based on the low level wetlands connected 

to the Murray River at high flows.  All of the smaller 1D creeks have been laterally linked to 

the 2D grid for the majority of their length.  This generous linking was feasible due to a 

recent software update allowing much faster numerical processing of these links.  Standard 

links have been used to connect the ends of 1D creeks to the 2D floodplain where the 

waterways open up into inline wetlands, such as Eckert Creek Wide Water and The Splash.  

These standard links connect a 1D cross section at the end of a creek to the 2D grid.  All 

together 5 standard links and 32 lateral links have been utilized for the coupling process 

during the calibration phase of modelling. 
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5. MODEL CALIBRATION 

5.1 Overview 

For the calibration of the model, hydrological data for a range of flood flows is required.  

Historic flood extents and gauged levels/flows are required for the study area to achieve a 

good calibration.  Section 3 outlines the chosen historic events suitable for calibration, based 

on the available data.  

5.2 Selection of Calibration Events 

The choice of calibration events reflects the nature and magnitude of flooding likely to be of 

interest as part of the water management option investigation. This ensures the model 

schematisation is appropriately targeted to accurately and efficiently mode l hydraulic 

behaviour at scales relevant to the various water management options proposed. 

The water management options for Katfish Reach are expected to investigate the complete 

range of flooding scenarios from minor to large scale flooding, however most interest is 

around significant wide-spread flooding that could be achieved using new structures to 

increase levels under small Murray River flows.  

There is no gauge information for any of the Katfish anabranch creeks.  From flow data along 

the Murray River and available images of historic flood extents it was decided that the 1996 

and 2000 historic floods would provide ideal events with available observed information to 

suitably calibrate the hydraulic model.  These events as detailed in Table 5-1 cover floods up 

to 61,500 ML/day with flood extents observed for flows between 30,700 ML/day and 59,100 

ML/day at Lock 5. 

Table 5-1 Selected Events for Model Calibration 

Dates of flood event Satellite capture of flood extent Flow at Lock 5 

July to December 1996 21/09/1996 

10/12/1996 

46,600 ML/d 

59,100 ML/d 

August to December 2000  27/11/2000 

13/12/2000 

30,700 ML/d 

45,300 ML/d 

 

5.2.1 2000 Flood Event 

The 2000 flood event was modelled from the beginning of August to end of December.  It 

had a maximum flow at Lock 5 of between 45 to 50 GL/day some time between the 12
th

 and 

the 25
th

 of December (missing data between that period).  Two satellite flood extents are 

available for the 2000 flood event.  The first is 27
th

 of November on the rising limb of the 

second peak of the flood with Lock 5 flow at 30,700 ML/d.  The second is 13
th

 of December 

close to the peak with Lock 5 flow at 45,300 ML/d. 
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During the modelled period the Lock 3 weir pool level was maintained relatively stable.  Lock 

4 upstream weir pool was slightly raised during October from around 13.25 to 13.65 m AHD 

and again in December up to 13.98 m AHD at the peak of the flood. 

 

5.2.2 1996 Flood Event 

The 1996 flood was a larger and prolonged flooding event, rising in early July, with a minor 

peak in early October, before peaking again in early December and then receding.  A 

maximum flow at Lock 5 of 61.5 GL/day on the 7
th

 of December was observed.  Two satellite 

flood extents are available for the 1996 flood event.  The first is 21
st

 of September on the 

long rising limb of the flood with Lock 5 flow at 46,600 ML/d.  The second is 10
th

 of 

December, close to the peak with Lock 5 flow at 59,100 ML/d. 

The 1996 flood event was modelled differently to that of the 2000 flood event due to the 

prolonged flood duration.  The observed flow at Lock 5 and observed water level at Lock 3 at 

the time of the satellite images were taken as boundary conditions for a steady state run.  

This is not ideal, but was a compromise that was made to allow the model to run in a 

reasonable time for this very large event.  Water levels upstream and downstream of Lock 4 

and the other available gauges along the Murray were used in conjunction with the flood 

extent for the calibration process. 

5.3 Calibration Results 

5.3.1 2000 Flood Event 

In general the simulated water levels along the Murray River from Lock 5 to Lock 3 are 

reasonably close to the observed levels.  The water level below Lock 4 tends to fall slightly 

below the observed level for flows larger than 35,000 ML/d as can be seen in Figure 5-1.  The 

modelled flow downstream of Lock 4 is slightly over estimated for flows larger than 35,000 

ML/d.  These discrepancies in water levels and flows are most likely related to a number of 

variables: 

• Specific operation of Lock 4 during the event 

• Activation of large wetland storages along the Murray River at high flows 

• Depth varying roughness characteristics of the Murray River channel 

• Less confidence in flow gauging for high flows. 

The observed and modelled flood extents for the 27
th

 of November and 13
th

 of December 

2000 are shown in Figure 5-2 and Figure 5-3.  In general the modelled extent provides a good 

representation of the observed satellite extent.  Piggy Creek and Ngak Indau show slightly 

larger inundation in the modelled November extent, but compare well in the December 

extent.  The wetland that offtakes from the left bank of Katarapko Creek approximately 1 km 

downstream from the Stone Weir appears to be not well connected in the 2D, and is not 

inundated in the model.  A comparison of the water levels in Katarapko Creek and the 

topography of the wetland revealed that the critical sill level close to Katarapko Creek was 

slightly too high, and has been corrected for future runs.  The wetland that is connected to 
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the Murray River near Rilli Island inundates a little earlier in the model, but the inundation is 

comparable in the December extent.  

The Ajax Achilles Lake on the left bank of the Murray River just upstream of Lock 4 is not 

flooded in the model, due to the LiDAR being compromised by water at the time of survey.  

The wetland on the left bank near Bookpurnong is also not inundated due to the lack of a 

lateral link along that small section of the river.  If this wetland is of importance a link can be 

added for future modelling.  These two wetlands were initially not considered areas of major 

interest or of significant influence on the rest of the study area, but if required they can be 

readily updated for future modelling.  

100

200

300

400

500

600

F
lo

w
 (

m
3

/s
)

01-08 01-09 01-10 01-11 01-12 01-01
Date

9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
15

15.5
16

L
e

v
e

l 
(m

 A
H

D
)

Lock 5

Lyrup PS WL

Berri WL

Lock 4 us

Lock 4 ds

Lock 3

Solora WL

Green verticals indicate date of satelite flood extent

Solid lines are gauged, dashed lines are modelled

 

Figure 5-1 Observed and Modelled Levels and Flows for the 2000 Flood Event 
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Figure 5-2 Observed and Modelled Flood Extents for 27
th

 of November 2000 

 

Figure 5-3 Observed and Modelled Flood Extents for 13
th

 of December 2000 
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5.3.2 1996 Flood Event 

The calibration for the 1996 flood event proved to be very challenging.  The combination of 

high flows and long flood duration, required steady state modelling to reduce the run times 

that were required to run the full dynamic flood hydrograph used in the 2000 calibration.  

Numerous iterations of this event were required to produce a reasonable calibration, 

altering the roughness along the Murray River (also varied by depth), allowed for better 

replication of high flows without compromising model performance for low flows. 

The simulated flood extents match the observed extents quite well.  The modelled water 

levels upstream of Lock 4 are equal to the observed level of 13.76 m AHD, with the modelled 

level downstream of Lock 4 slightly lower than the observed value (13.63 m AHD compared 

to 13.68 m AHD respectively).  The modelled flood extent is slightly larger for the area 

downstream of Lock 4, e.g. in the vicinity of Wetland 1541 and the Splash.  Comparison with 

the topographic data however suggests that modelled water surface elevation in these areas 

differ less than 0.1 m from those of the observed flood extents. 

 

Figure 5-4 Observed and Modelled Flood Extents for 20
th

 of September 1996  

 

For the December the 9
th

 1996 calibration, the modelled observed water level upstream of 

Lock 4 matched at 14.34 m AHD.  The Lock 4 downstream modelled water level was slightly 

lower than observed (14.23 and 14.25 m AHD respectively).  The modelled flood extent is 

very similar to that of the observed flood extent, providing a good calibration.  

Steady State Boundary Conditions: Lock 5 – 539 m
3
/s (46,570 ML/d), Lock 3 – 9.78 m AHD 
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Figure 5-5 Observed and Modelled Flood Extents for 9
th

 of December 1996 

 

5.4 Discussion of Calibration Results 

The Katfish Reach hydrodynamic model has been developed and calibrated to two major 

flood events, 1996 and 2000.  The following sections discuss the important results from the 

model calibration process. 

5.4.1 Levels and Flow Distributions 

It is difficult to provide a precise degree of confidence in the simulated levels and flow 

distributions over the entire study area due to the limited number of observations with 

which to compare to the modelled results.  Water levels as well as flows were only available 

along the Murray. 

Water levels and flows along the Murray River are well represented by the model.  A range 

of flows have been modelled, from just under 10,000 ML/d to approximately 60,000 ML/d, 

with the higher modelled flows having a lower degree of accuracy.  When Lock 5 flow 

exceeds 35,000 ML/d the accuracy of the flows along the Murray River is reduced.  This is 

due to a number of wetlands being activated that are not explicitly included in the model, 

between Lock 5 and Lock 3.  Further, the accuracy of flow gauging generally deteriorates as 

flow is increased.  The flows through the inlets into Katfish Reach maintain a good degree of 

accuracy throughout the high flow range as the water levels along the Murray River show a 

good calibration for low and high flows, and it is the water level in the river that drives flow 

through the inlets.  However it is difficult to state this with a high degree of certainty as 

Steady State Boundary Conditions: Lock 5 – 684 m
3
/s (59,100 ML/d), Lock 3 – 10.23 m AHD 
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there is no calibration data for flows within the creeks of Katfish Reach.  Notwithstanding 

this limitation, the results in this area are considered to be reasonable.  

As there is almost no gauged calibration data available for the creeks within the Katfish 

Reach floodplain it is difficult to validate the flow split between the flow down the Murray 

River and through the anabranch system.  The model has been run for high flows between 

10,000 and 60,000 ML/d, showing very little flow leaving the Murray through the anabranch 

system upstream of Lock 4.  The model predicts approximately 50-60% of Lock 4 flow passes 

down Katarapko Creek during large floods.  This is due to the steeper hydraulic grade along 

Katarapko Creek due to a shorter running distance compared to the meandering course of 

the Murray River.  With additional gauged data in the future, this flow split may be refined. 

 

5.4.2 Flood Extents 

At the floodplain scale, the hydraulic model has demonstrated an ability to reproduce the 

observed satellite imagery flood extents for a range of Murray River flood flows.  There is a 

distinct difference between the 2000 and the 1996 event calibration.  For the 1996 flood 

event the September flow is just 1,300 ML/d larger than for December 2000, however the 

September 1996 satellite flood extent is significantly increased.  This demonstrates how 

important the subtleties in floodplain hydraulics are when modelling these 

floodplain/wetland systems. 

5.4.3 Nominal Accuracy 

There are numerous contributing factors to the ultimate output uncertainty in a complex 

hydraulic modelling exercise such as that undertaken for Katfish Reach floodplain.  Some of 

these factors, such as the level of agreement between the modelled and observed data at a 

particular gauge can be quantified quite precisely.  Other factors however, such as the level 

of agreement between modelled and observed flood extents, are more subjective.  The lack 

of gauged data throughout the floodplain makes it difficult to assign an absolute level of 

accuracy to the model calibration.  

The accuracy of the flood extent is generally driven by topography and the water level 

profile along the Murray River.  The calibration of water level gauges along the Murray River 

for the 2000 flood event is very good up to approximately 40,000 ML/d, when the accuracy 

decreases.  The model is most accurate for flows up to 40,000 ML/d, generally within 0.1 m. 

A distinction between absolute and relative accuracy should also be made when trying to 

attach a level of certainty to the hydraulic model outputs.  The absolute accuracy is 

considered to be the ability to predict actual hydraulic conditions for any given situation or 

floodplain geometry.  Relative accuracy however is the ability to accurately predict changes 

to hydraulic behaviour between two river/floodplain geometries (say existing conditions and 

a future water management option).  In many situations the ability to predict changes in 

hydraulic conditions between two or more options is as important as the absolute level of 

accuracy of the model outputs.  The calibrated Katfish Reach floodplain hydraulic model is 

considered to provide good accuracy in absolute terms and excellent accuracy in relative 

terms. 
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5.4.4 Model Limitations 

The Katfish Reach floodplain hydraulic model provides a valuable tool to assess the dynamic 

nature of the flow and level distribution throughout the Katfish anabranch system. The 

model has a number of limitation as outlined below which should be kept in mind for future 

modelling. 

The ability of the model to reproduce historic flood events is dependent on the level of 

knowledge regarding each specific flood event.  During each flood event the Locks along the 

Murray River are manually operated along with other regulating structures.  There is 

typically very little information available regarding the specific operation of these structures 

particularly at high flow; this requires some very basic assumptions to be made which can 

have a bearing on results. 

The lack of flow and level gauging throughout the floodplain for all of the historic flood 

calibration events limits confidence in the accuracy of the calibration.  This is to some degree 

alleviated by the models ability to reproduce the observed satellite flood extents.  

The accuracy of the two-dimensional inundation of the Katfish Reach floodplain is 

dependent on the accuracy of the model topography.  The model grid has a 10 m resolution. 

This allows modelling of small linear features such as creeks and natural depressions less 

than around 20 m wide.  To provide reliable information about in-channel flow the majority 

of the flowing anabranch system is modelled in 1D.  

The calibration process has identified that the model is less accurate for high flows above 

40,000 ML/d.  

Despite the above limitations it is thought that the Katfish Reach hydraulic model provides a 

capable tool for modelling the hydrodynamics of the Katfish Reach floodplain.  Particularly 

for the range of River Murray flows that are expected to be analysed under future water 

management scenarios. 

It is believed that the model is suitable for scenario analysis, to investigate the effect of new 

features within the floodplain as well as roughness changes within the anabranch system 

due to removal of weeds etc. 
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6. CONCLUSIONS 

The Katfish Reach floodplain is a complex anabranch system traversing 38 km of the Murray 

between Berri and Loxton in South Australia.  The area is a South Australian River Murray 

priority floodplain as well as demonstration reach for native fish under the Native Fish 

Strategy of the Murray-Darling Basin Authority.  The ecological characteristics of the Katfish 

Reach are severely threatened primarily due to river regulation decreasing the magnitude, 

frequency and duration of natural flooding, along with numerous structures preventing fish 

passage.  

The Department of Environment and Heritage has commissioned this study as part of an 

interdisciplinary Katfish Reach Project to better understand the values of the floodplain and 

to develop management options for the benefit of this most valuable natural resource.  

This study has developed and calibrated a hydrodynamic model of the Katfish Reach 

floodplain.  This report details the model development and calibration process, it outlines 

the good agreement between modelled and observed flow, level and inundation extent, and 

transparently details the limitations of the model. 

Whilst a number of issues were identified during the calibration process, the model 

calibration is considered to be satisfatory and the model is deemed suitable for assessing 

future management options, specifically the Katfish Environmental Regulator. 

 


