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Summary 
This report forms the basis of internal advice from the ‘Basin Plan Modelling’ team to the 

‘Sustainable Diversion Limit Implementation’ team on the suitability of DSITI’s IQQM models – in this 

case for the Nebine – to be incorporated into its Water Resource Plans in accordance with the Basin 

Plan sections 10.10, 10.12 and 10.49. 

The assessment strictly adheres to MDBA Position Statement 3C criteria. The positions statement 

outlines the MDBA’s policy approach to assessing whether models brought forward by States, to 

determine permitted or actual take, comply with the Basin Plan requirements. Note that not every 

criterion is applicable to every model. 

Nebine WRP model – assessment against Position statement 3C 
criteria 
DSITI has made improvements to the model that are sensible and aim to simplify and improve the 

accuracy of the system representation. Improvements to estimates of the flows, particularly in the 

Nebine Creek sub-catchment, will result in a significantly different estimate of diversions under the 

BDL than first calculated for the Basin Plan. The evidence presented by DSITI in their reports suggests 

that the new BDL estimate is reasonable and represents an improvement in model accuracy. 

The assessment against the position statement 3C guidance notes are as follows: 

Documentation and model overview – (goes to Basin Plan 10.10) – adequate 

The reports describing the model development and application are comprehensive and detail all the 

data used, the catchment (maps) and its conceptualisation in the model (node-link), the calibration, 

and model runs required. The Basin Plan objectives are considered in the scenario report (DSITI 

2016b), and SDL is appropriately interpreted in the model run. The forms of take – surface water 

diversions only – and all classes of water right are adequately outlined in the scenario report (DSITI 

2016b). The SDL model provides for a practical method to determine permitted take (and actual take 

where required). 

Overall, the evidence supports the view that this model is an improvement from the previous model. 

Data analysis – (goes to 10.49) – adequate 

Standard practice rainfall data was used to construct the model. The evaporation data used in the 

model is poor but reasonably viewed to be best available as there is no other alternative. The flow 

data from the major flow gauging sites used in the calibration of the model. The missing periods of 

flow records were filled in by a process called Data Modification Module which is explained in the 

reports. The limited historical diversion data is of concern, as is the evaporation dataset, but is the 

best available. DSITI should be encouraged to collect additional diversion data to support model 

calibration in the future, particularly for take by floodplain harvesting (because estimates have been 

wildly divergent). 

Overall, the evidence presented in the reports supports the view that best available data is used. 
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Model structure – (goes to Basin Plan 10.10 and 10.12) – adequate 

The reported system components are represented in the model – primarily entitlements with 

associated conditions and catchment features. Groundwater interaction is considered to be 

insignificant, and there is no upstream hydrology.  

Water held by CEWH is represented as a diversion located at the end of Nebine Creek in Neb1601a. 

This representation is appropriate, despite significant limitations due to the poor calibration in the 

Nebine Creek sub-catchment (where the CEWH entitlement is defined). 

Floodplain harvesting is not represented and should be addressed appropriately elsewhere in the 

plan. 

‘Permitted take’ is calculating assuming full development (or full entitlement taken), assuming that 

full entitlement is taken subject to applicable system rules and physical constraints. Therefore the 

model addresses the 10.12 provisions of the Basin Plan. The model is flexible enough to demonstrate 

meeting the SDL, by defining all the entitlements in the system in terms of the full entitlement. The 

model is operated over 1895–2009 consistent with the Basin Plan demonstrating against 10.10(4).  

DSITI provided the Basin Plan modelling team with the system files for the model, in which all the key 

features of the system are represented as per DSITIs documentation. 

Calibration – (goes to 10.49) – adequate 

Key sub-catchments are calibrated where data is available and the calibration approach taken is 

sensible. The resulting fit is described in plain English and supported with appropriate statistical 

indicators. The calibrated model contains considerable uncertainty due to data limitations. Wallam 

Creek calibration is the biggest improvement overall, whereas Nebine Creek approach still contains 

significant uncertainty. The robustness of the model to operate outside of the calibration period is 

discussed in the report, noting significant limitations. 

Validation and testing – (goes to 10.49) – adequate 

All reasonable avenues for validation were explored, including reach validation and full catchment 

run testing. The results are well documented in statistical information and discussed in plain English. 

The quality of the resultant fit is often poor but is recognised and discussed in the reports. The 

calibration report (DSITI 2016a) indicates that little diversions data is available so the fit for modelled 

diversions could not be examined. 

Prediction – (goes to 10.49) – adequate 

The BDL estimate produced by the WRP model (Neb1601a) is adequately compared with the Basin 

Plan estimate in the scenario (DSITI 2016b). The differences are plausible and primarily driven by the 

change in hydrological inputs, however the increase in estimated average annual diversion for the 

licence held by CEWH is somewhat artificial. Basic diversion information is provided in the scenario 

report (DSITI 2016b) outlining the model run comparisons. A satisfactory water balance in achieved 

in the model output. 
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Sensitivity and uncertainty analysis – (goes to 10.49) – adequate 

The potential limitations and uncertainties are adequately identified and documented in the 

calibration report (DSITI 2016a). Lack of data is the key driver for these uncertainties. Uncertainty in 

predictions of take cannot be quantified due to lack of data. 

Model improvements (identified) – (goes to 10.49) – adequate 

Model development is primarily limited by lack of data which is identified in the reports. The only 

driver to delivering this improvement is waiting for more data to be collected by the existing systems 

in place. Given the low risks involved this seems a reasonable approach. 

Quality assurance – (goes to 10.49) – adequate 

The model version is reported in the introduction of the calibration report (DSITI 2016a). The model 

and model runs were submitted to the Basin Plan modelling team for review. The model results 

reported by DSITI were replicated by the Basin Plan modelling team. 

Determination of actual take (goes to 10.15) – if relevant 

DSITI has not indicated that it will use the model to estimate actual take from the watercourse. It is 

not recommended that this model be used to determine actual take. 
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1. Background 

1.1 Assessment scope 
The principal purpose of this review is to ensure that the model for the Nebine satisfies the 

requirements of the Basin Plan. Specifically, that the Nebine WRP model is fit for purpose to be used 

as a method for determining annual permitted take. The Nebine WRP model has been reviewed 

against the criteria outlined in the Murray Darling Basin Authority’s ‘Position Statement 3C: Method 

for determining take’. 

The information in this report can be used to inform the development of advice to the Minister on 

whether to accredit a Water Resource Plan submitted by a State for accreditation. 

1.2 Context 
Water resource modelling is used by States to consider the effects of climate, resource availability, 

complex system operations, and other factors, when making water resource management decisions, 

such as setting diversion targets. Water resource models are also used by States to administer their 

water sharing arrangements. 

In 1995 the Murray–Darling Basin (MDB) Ministerial Council agreed to cap water diversion from the 

Basin at 1993/94 levels. As part of the implementation of the ‘Cap’, numerous water resource 

models were developed to set Cap targets across the MDB. 

Many of these models were submitted for approval by the Authority under ‘Schedule E’ of the 

Murray Darling Basin Agreement. Subsequently, versions of these models were also used to 

formulate estimates of take under the Baseline Diversion Limit (BDL) outlined in the Basin Plan. 

Chapter 10 of the Basin Plan sets out the requirements that a Water Resource Plan (WRP) must 

comply with, in order for it to be accredited or adopted under Division 2 of Part 2 of the Act. States 

must bring forward a ‘method’ to determine the maximum quantity of water permitted to be taken 

for consumptive use each year, which may include modelling. 

A WRP must be based on the best available information (section 10.49(1) of Basin Plan, MDBA 2012). 

It must also identify and describe the significant sources of information on which the WRP is based 

(section 10.49(2) of Basin Plan, MDBA 2012). 

1.3 Position statement 3C 
On 27 July 2015, the Water Resource Plan Steering Committee – an internal MDBA committee – 

approved the MDBA’s policy approach, Position Statement (PS) 3C, to assessing whether models 

brought forward by States, to determine permitted or actual take, comply with the Basin Plan 

requirements.  
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The position statement outlines a list of criteria to explain the supporting evidence sought to 

evaluate whether a model brought forward by a State meets Basin Plan requirements. 

1.4 Modelling and terminology 
A hydrological model is a computer software tool that simulates the flow and behaviour of water 

along a river system, taking into account: 

• the movement of water through the river channel and associated floodplains, wetlands and 

anabranches 

• losses and gains as water moves through the landscape 

• management of the storage, supply and use of water for various purposes. 

These models take a variety of input data, such as measured data for rainfall, temperature, 

evaporation and stream flow for a given period of time. 

Additional information and conditions are specified for a given scenario — such as diversions, agreed 

water sharing rules and river operating rules, as well as landscape information for floodplains, 

wetlands and various works constructed in the system. 

Common terminology 

For the purposes of this report, some terminology to be familiar with are listed in the Table below. 

Table 1: Common terminology used in this model review report 

Term used General interpretation 

‘Model or modelled 
scenario’ 

A specific combination of computer software and input data used by the 
software to represent a scenario. Includes use of, model parameters, 
climatic data, system representation of inputs and outputs (may including 
routing), tributary inflow data, initial model conditions. 

'Calibration' A model that represents historical system behaviour and is used to help 
define key model parameters, such as losses and routing parameters. 
Observed and modelled outputs are compared statistically to refine 
model configuration. 

‘Without development’ A model that aims to represent flows in the river with no development. 
This includes removing the impacts of regulating structures and setting 
diversions to zero. 

‘BDL model’ A model representing the Baseline Diversion Limit (typically 2009 level of 
development as per Schedule 3 of the Basin Plan). The model results are 
reported for period 1895–2009 as required by the Basin Plan. 

‘SDL model’ A model representing the Sustainable Diversion Limit (BDL model adjusted 
for environmental recovery and use). The model results are reported for 
period 1895–2009 as required by the Basin Plan. 

‘Sacramento’ A hydrological modelling tool used to generate the streamflow inputs into 
the model (sometimes referred to as a catchment model) 
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Term used General interpretation 

‘Crop model’ A tool used to generate the agricultural demand inputs for the model for 
relevant scenarios, sometimes not relevant in the ‘full development’ 
scenario. 

‘Full development’ A scenario where all the water that could be taken under entitlement is 
taken (but still limited by applicable system rules and physical constraints) 

Other model uses 

The scope of this assessment pertains primarily to informing the accreditation of a Water Resource 

Plan. For completeness, it should be recognised that the Nebine model (like all other water resource 

planning models) will be used for other purposes beyond this scope. Other uses include Water 

Resource Plan development for inter-connected systems, policy development and review, scenario 

planning, research, river operations, and so on. 

Information in this assessment may be useful in informing those other processes where relevant. 

1.5 Data provided and documents reviewed 
The QLD Department of Science, Information Technology and Innovation (DSITI) provided a number 

of documents, and model files used to inform the review. The documentation forms part of QLD’s 

WRP submitted for accreditation. 

The primary documentation considered in this assessment include: 

• DSITI (2016a), ‘Nebine River Catchment IQQM Calibration’ Report (referred to as the ‘Calibration 

Report’) 

• DSITI (2016b), ‘Nebine River Model Results to Support Basin Plan Requirements’ (referred to as 

the ‘Scenario Report’) 

The data required to run the model was also provided. Key model files considered in this assessment 

are presented below (Table 2). The Neb1601a represents the BDL and SDL compliance models. SDL 

compliance is calculated, as a post processing exercise, by negating the CEWH entitlement yields 

from the total consumptive pool. 
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Table 2: Nebine IQQM model files 

Item category Basin Plan model WRP model 

ROP run number 0902a Neb1601a 

System file NEBI.sqq 
(MDBA Run 871) 

Neb1601a.sys 
 

Climate files NEBI_E.idx 
NEBI_E.out 
NEBI_R.idx 
NEBI_R.out 

N_Rain.idx 
N_Rain.out 

4pakevp2.idx 
4pakevp2.out 

Inflows NEBI_F.idx 
NEBI_D.out 

NE_200a.idx 
NE_200a.out 

Demand files Moonie.crp Moonie2.crp 

Run period 1895–2009 1895–2009 

 

1.6 Review process and records 
The review was undertaken in 2 broad phases: 

• An ‘assist’ phase, an initial review and dialogue with DSITI to clarify and resolve issues 

• Final review, comprising of this report (following formal submission of the WRP) – for essential 

purposes, this was to confirm the work done in the assist phase. 

All the documentation received from DSITI during the assist process, including key emails and other 

exchanges regarding development of the model, is stored in the MDBA’s ‘HP records manager’ 

database. The folder reference number is E2016/0267. 

In both phases of the review, the assessment criteria of Position Statement 3C were used to assess 

whether the Basin Plan requirements have been met. The position statement is available on the 

MDBA website. 
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2. Comparison of Basin Plan model 

and WRP model 
The purpose of this comparison is to consider the structure of the model, and any changes, and 

inform the assessment of whether the structure is reasonable and consistent with the Basin Plan. It is 

anticipated that any major changes to the model, since a previous version, should be accompanied 

with an explanation about why the change has occurred. This comparison goes to informing the 

assessment of Position Statement 3C ‘model structure’ criteria primarily, but also impacts on all 

other criteria indirectly. 

This section also includes a comparison of model outputs, specifically flows and a water balance. 

These are standard tools for ‘sanity checking’ models. Any significant differences between the results 

indicate changes to the model (or issues) that should be explored further. 

2.1 Nebine IQQM model 
The model discussed in this section is the revised version of Nebine River IQQM model (Neb1601a) 

received 2015/16 from the DSITI, QLD. The model includes the improvements carried out subsequent 

to the discussions with MDBA on the initial version of model.  

The Basin Plan model for Basin Plan purposes was DSITI’s ROP model 0902a (2006). 

For reference, a conceptual map of the Nebine catchment area and the major sub-catchment 

tributaries represented by the model(s) is shown in Figure 1. This section of the report will refer to 

these sub-catchments. 
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Model structure differences 
The Basin Plan model represents the 

Baseline Diversion Limit for the SDL 

resource unit, as defined in the Basin Plan. 

The Baseline Diversion Limit was originally 

defined using the Basin Plan model.  

DSITI propose to use the new WRP Model 

to represent a new BDL. It is inevitable that 

the updated model will produce different 

results to the Basin Plan model. This can be 

due to factors such as better data 

availability, improved calibration and 

improved understanding of the conditions 

that underpin the BDL. This will have an 

impact on the estimate of the BDL for the 

valley and potentially on the shared 

reduction amount achieved. Consequently, 

it is important to ensure that changes in 

model outputs (i.e. the BDL estimate) to the 

Nebine model result from improvements to 

the representation of the BDL conditions 

and not to changes in definition of the BDL.  

The model has undergone numerous 

changes since development of the Basin 

Plan and the initial BDL estimate of 

diversions. The Basin Plan and WRP 

versions of the BDL model were compared 

and differences were clarified with DSITI.  

The changes in model structure can be categorised as follows: 

• Location of various licences was corrected (i.e. moved upstream or downstream) 

• Licences were ‘updated’ during the last Water Resource Plan, so were updated in the model 

• Commonwealth environmental water holder licence consolidation 

• Some nodes representing riparian rights and no longer required 

• Representation of gully dams and waterholes altered 

The changes are either reasonable or otherwise non-material. DSITI also discuss the issue of 

modelling gully dams and waterholes in their scenario report (DSITI 2016b). 

Figure 1 (above): Nebine catchment and major tribs 

 

NSW 

QLD 

Key gauges 
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2.2 Valley-wide water balance comparison 
The Nebine WRP model is significantly different from the Basin Plan version. It is simpler in structure 

and has lesser number of nodes and links (Table 3). 

Table 3: Number of nodes and links in the 2 models 

Element 
Basin Plan (BDL) 

model 
WRP (BDL) 

model 

Number of nodes 108 41 

Number of links 107 links in 21 reaches 40 links in 11 river reaches 

 

The valley wide water balances by the WRP and Basin Plan models for 114 years of data from July, 

1895 till June 2009 is shown in Table 4 below: 

Table 4: Catchment-wide water balance by the 2 models 

Water balance item Basin Plan (BDL) 
model 

WRP (BDL) 
model 

Inflows (GL/y) 94 151 

Diversions (GL/y) 5.2# 5.9# 

Losses (GL/y) 40 73 

End of system flow (GL/y) 49 76 

Balance (GL/y) (0.77) 0 

# CEWH diversions not included 

The total inflows in the WRP model are greater than the Basin Plan model due to new estimates of 

residual inflows derived using Sacramento rainfall-runoff model. The method used in the new model 

to infill or extend the recorded flow data using Sacramento model is significantly different from the 

one used in the Basin Plan model. The key differences between the 2 are discussed in DSITI, 2016. 

2.3 Water balances for key reaches 
The water balances of individual reaches of the Nebine system are shown in Table 5, for both WRP 

and Basin Plan models. The system is split into 3 reaches i.e. Mungallala Creek till confluence with 

Wallam Creek, Nebine Creek till confluence with Wallam Creek, and Wallam Creek + Nebine Creek till 

the system outflow. The comparison is for 114 years period i.e. from July 1895 till June 2009. 
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Table 5: Comparison of reach-wise water balance by the 2 models, values in GL/y. 

River reach / Water balance item 
Basin Plan (BDL) 

model 
WRP (BDL) 

model 

Mungallala Creek till confluence with Wallam Creek (Reach 1) 

Inflow 34.54 34.6 

Diversions 1.06 0.1 

Losses 14.51 19.6 

Flow at Wallam Creek confluence 19.22 14.9 

Other losses (0.25) 0 

Nebine Creek till confluence with Wallam Creek (Reach 3) 

Inflow 24.26 58.7 * 

Diversions 0.96 8.1 

Losses 10.75 32.5 

Flow at Wallam Creek confluence 13.10 18.1 

Other losses (0.55) 0 

Wallam Creek + Nebine River till the system outflow (Reaches 2,4,5,6) ** 

Inflow 67.16 58.1 

Diversions 3.23 1.5 

Losses 14.73 21.0 

* 26.2 GL post losses, see section 2.4 for details 

** Residual outflow comparison not shown because lumping of sub-catchments/losses etc. 

 

The new WRP model inflows are different to Basin Plan model inflows, primarily due to revised 

inflows for Nebine Creek and in particular peak flows. In all other reaches the difference between the 

reach inflows in 2 models are relatively small. 

2.4 Flows at important gauges 
The comparison of long term average simulated flows at key flow gauging stations in the Nebine 

system (specifically, Wallan Creek and Nebine Creek) by both WRP and Basin plan models are shown 

below (Table 6). These comparisons are for 114 years period from July 1895 to June 2009. 
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Table 6: Mean and maximum flows at key gauging stations by the 2 models 

Flow gauge 

Basin Plan (BDL) model WRP (BDL) model 

Mean 
(GL/y) 

Max flow 
(GL/d) 

Date of max 
flow 

Mean 
(GL/y) 

Max flow 
(GL/d) 

Date of max 
flow 

422502A Nebine 
Creek @ 
Roseleigh 

21.1 8.3 05/03/1955 26.2 17.6 18/02/1976 

422501A Wallam 
Creek @ Cardiff 

28.2 11.9 01/06/1983 24.3 70.5 30/07/1950 

 

The flows simulated by both models are quite different. Simulated flows in Wallam Creek by the WRP 

model are lower than Basin Plan model, despite the very large increase to peak flow estimation. The 

use of data to calibrate Sacramento for Wallam Creek has resulted in a reduction in intermittent 

events, and a better match with peak flows. This dynamic can be seen in the hydrographs in 

Appendix 2. 

Simulated flows for Nebine Creek by the WRP model are higher than in the Basin Plan model on 

average, because of an introduction of intermittent events. Flows at the end of Nebine Creek have 

been gauged since May 2007. Therefore, four years of new data was available for calibration of the 

WRP model, though this data was not used to directly calibrate Sacramento (see calibration section 

for details). The recent (DSITI 2016a) calibration report recognised significant difference, prior to the 

WRP model calibration, between Sacramento predicted flows and the newly acquired recorded flows 

data from the gauge. Therefore an effort was made to correct this issue for this (WRP) version of the 

model. 

DSITI have not used the application of data modification module (DMM) for the Nebine model (as 

with some other models). DMM is an adjustment process applied to the flow data across multiple 

reaches. It is used to adjust Sacramento model estimated flows in multiple reaches upstream of a 

long-term gauge, to bring the modelled and recorded flows into alignment. Recorded head water 

inflows and residual inflows are not adjusted. 

2.5 End of system flow comparison 
In the absence of any recorded data due to non-availability of gauging station at the end of system 

(EOS), the end of system flow analysis was performed in the Culgoa River at u/s Collerina gauge. The 

outflows from both Nebine models WRP and Basin Plan were ‘plugged into’ the Culgoa River (Lower 

Balonne model) between Weilmoringle and u/s Collerina gauges. The flows obtained at u/s Collerina 

gauges by running the Lower Balonne model with different inflows from WRP and Basin Plan Nebine 

models were then compared graphically and statistically.  

The calibration report (DSITI 2016a) indicates that the WRP calibration achieves closer agreement 

with average EOS flows. 
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The graphical comparison of estimated annual flows by the 2 models is shown in Figure 2 below. This 

graph shows the significant difference in flows predicted by both WRP and Basin Plan models in 

different years. 

 

Figure 2: Graphical comparison of Nebine EOS (annual) flow simulated by Basin Plan and WRP models 

 

The validation period of Culgoa River @ u/s Collerina is Nov 1964 to June 2011. When comparing 

WRP and Basin Plan model simulated flows, the graph shows that when the magnitude of flow when 

flows are below 100 GL/y the WRP model predicts flows to be lower, and vice-versa, significantly 

higher flows are predicted in peak years when flows are +100 GL/y. 

A statical comparison for estimated flow at Culgoa River at u/s Collerina by both WRP and Basin Plan 

models for the validation period is shown in the table below. 

Table 7: The EOS statistics of Basin Plan and WRP modelled flows (11/1964 – 06/2009) 

Statistic 

Culgoa River U/S 
Collerina 

(Observed)* 
Basin Plan (BDL) 

model 
WRP (BDL) 

model 

Mean (ML/d) 664.78 709.27 708.78 

Standard deviation (ML/d) 1814.95 2018.02 2050.30 

Skewness 4.36 5.57 5.51 

Maximum Flow (ML/d) 19,146.0 30,977.0 27,644.2 

Date of maximum flow 15/02/1996 15/05/1990 14/5/1990 

*Estimate derived over periods where data exists 
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The calibration of this reach was reviewed after discussion between MDBA and DSITI and, the revised 

calibration results are considered to be much better with coefficient of determination (for EOS flows) 

improving from 0.41 to 0.89 in this revised Nebine model. ‘Wallam Creek / Neabul Creek’ (sub-

catchment 2) is also calibrated reasonably well demonstrated by a coefficient of determination of 

0.84.  

Graphic comparisons and associated statistical comparisons are provided in Appendix 2. 

Key findings: 

QLD has made improvements to the model that are sensible and aim to simplify and improve the 

accuracy of the system representation. Improvements to estimates of the flows, particularly in the 

Nebine Creek sub-catchment, will result in a significantly different estimate of diversions under the 

BDL than first calculated for the Basin Plan. The evidence presented by QLD in their reports suggests 

that the new estimates are reasonable and represent an improvement in model accuracy. 
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3. Assessment against 3C criteria 

3.1 Documentation and model overview 
Two technical reports were submitted with the Nebine model i.e. model ‘calibration report’ (DSITI 

2016a) and the model ‘scenario report’ (DSITI 2016b). The reports, along with subsequent 

correspondence and model files, contains everything required for peer review of Basin Plan 

compliance. Overall, the reports are readable and clear. 

The DSITI reports provide all details about the model and to a limited extent compare the results 

with the Basin Plan model (ROP Case 0902A) in terms of diversions and flow estimates.  

The calibration report (DSITI 2016a) is comprehensive, outlining the details of the data used, model 

coverage, calibration and validation of the model, model results and limitations. The scenario report 

(DSITI 2016b) comprehensively reports on all the licences that make up the total take from river 

diversions. Both reports are required to cover criteria 1 and 3, ‘documentation’ and ‘model structure’ 

respectively. Together the 2 reports cover the Position Statement 3C criteria as per the table below. 

Table 8: Coverage of the Position Statement 3C criteria by the 2 reports supplied by DSITI 

Criteria coverage 1 2 3 4 5 6 7 8 9 

Calibration report ✓ ✓ ✓ ✓ ✓     

Scenario report ✓  ✓   ✓ ✓ ✓ ✓ 

 

DSITI also provided the relevant model system files that align with their reporting. The WRP model 

run is known as Neb1601a and represents the BDL under the proposed WRP. The Basin Plan 

modelling team has verified that the model contains the system elements and produces the results 

as reported by DSITI. 

The (Basin Plan) Chapter 10 objectives are considered briefly in the scenario report (DSITI 2016b). 

The scenario report (DSITI 2016b) outlines the model scenarios that the model is capable of and their 

relevance to Water Resource Plan development. It also covers ROP or system representation, 

including water allocations. A scenario run to reconcile with Basin Plan requirements is presented. 

Graphical ‘report cards’ are used to demonstrate key statistical information about the model 

calibration and predictive capacity, which are a good presentation tool. Maps are provided to 

describe the catchments.  
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An independent audit report1 of previous IQQM models (ROP Cases 0608A & 0902A) recommended 

to use better estimates of flood plain harvesting (FPH) diversions which are still not included in the 

new WRP model (Neb1601a). Therefore FPH is lumped in as loss as part of calibration.  

As the Water Sharing Plan prevents increases in the capacity of storages to capture FPH, the risk of 

increases in diversions is small. However, this cannot be verified because it is not measured. 

Commentary regarding the current status of flood plain harvesting diversions is included in the 

separate ‘methods’ report – a part of the proposed WRP documentation. 

 

3.2 Data analysis 
The different types of data used in the Nebine model include data about basin division and physical 

layout, stream flow, climatic (rainfall and evaporation), groundwater, water infrastructure 

information, historical surface water extraction, water allocations information and crop model data. 

A brief recap of each type of data is presented below. 

• The total catchment area of the Nebine system is 38 098 km2 till the confluence with Culgoa 

River. For modelling purposes, the Nebine system was split into reaches based on the location of 

major stream gauging stations. 

• Stream flow data from 2 gauges was used in the model within the Nebine catchment itself, on 

Wallam Creek and Nebine Creek. Nebine EOS flows were determined using gauge data on 

Culgoa River u/s and d/s of the confluence with Nebine Creek. Stream flow data for the QLD 

gauges was obtained from HYDSTRA (Kisters Pty. Ltd, 2010).  

• Rainfall daily data was obtained for the period 01/01/1889 to 30/06/2011 from the 

meteorological data stored in the SILO dataset (http://www.longpaddock.qld.gov.au/silo). The 

SILO datasets are the rasters of estimated daily rainfall data generated using the recorded data 

as well as the estimated values. Each raster contains an estimate of the rainfall at every 0.05 

degrees across Australia. The accuracy of the SILO database is highly dependent on the station 

coverage and the length and quality of the data. In the west the stations are limited and are at 

large distances which mean that often events are not captured. 

 

1 Bewsher consulting carried out a series of audits of ‘cap models’ mostly prior to making of the Basin Plan 

Conclusion: 

The reports describing the model development and application are comprehensive and detail all 

the data used, the catchment (maps) and its conceptualisation in the model (node-link), the 

calibration, and model runs required. The Basin Plan objectives are considered in the scenario 

report (DSITI 2016b), and SDL is appropriately interpreted in the model run. The forms of take – 

surface water diversions only – and all classes of water right are adequately outlined in the 

scenario report (DSITI 2016b). The SDL model provides for a practical method to determine 

permitted take (and actual take where required). 

Overall, the evidence supports the view that this model is an improvement from the previous 

model. 
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• Daily evaporation data was obtained for the period 01/01/1889 to 30/06/2011 from the 

meteorological data stored in the SILO data drill dataset (http://www.nrm.qld.gov.au/silo). For 

evaporation the station coverage is sparse and the length of records is generally short. For 

Nebine the nearest representative evaporation station was Hermitage site in Warwick which is 

located outside of the basin in the east. 

• No groundwater data is considered in the model due to low surface and groundwater 

connectivity (CSIRO, 2007). 

• There is no water infrastructure of note in the catchment.  

• The model assumes no historical diversions because little recorded information is available on 

historical diversions. Annual meter readings are carried out for some unsupplemented 

diversions. However given the model is based upon full take of entitlement, it is unlikely to be 

useful to validate the model. 

 

3.3 Model structure 
The model represents the Nebine system from upstream of Culgoa River at u/s Collerina. The model 

structure, in terms of node link diagram and its spatial coverage, is provided in the model 

documentation. The model covers majority of Nebine system, including all catchment areas with 

available stream gauge data. The Nebine is broken into six reaches in line with gauged data locations 

and the QLD border. 

The model structure has been significantly simplified from the previous version of the model. The 

reasons for the simplification, and the reasons for node-link structure that has been preserved, have 

been briefly outlined in the reports, and was explained verbally in some detail by DSITI (to MDBA 

staff). 

The model structure is descriptive and represents major components of the system water balance. 

Inadequate modelling of floodplain harvesting diversions was a limitation in Basin Plan version of the 

model and is also not included in the new WRP model. As better data and estimates for the 

floodplain harvesting become available it would be desirable that Queensland revisits calibration 

after adding FPH diversions in the model.  

Conclusion: 

Standard practice rainfall data was used to construct the model. The evaporation data used in the 

model is poor but reasonably viewed to be best available as there is no other alternative. The 

flow data from the major flow gauging sites used in the calibration of the model. The missing 

periods of flow records were filled in by a process called Data Modification Module which is 

explained in the reports. The limited historical diversion data is of concern, as is the evaporation 

dataset, but is the best available. DSITI should be encouraged to collect additional diversion data 

to support model calibration in the future, particularly for take by floodplain harvesting (because 

estimates have been wildly divergent). 

Overall, the evidence presented in the reports supports the view that best available data is used. 
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There is no significant water infrastructure of note in the catchment. The Nebine system is an 

unsupplemented system with no supplemented management of water. There is no high priority 

demand supplied by the Nebine system. There is no medium priority demand supplied by the Nebine 

system.  

There are five unsupplemented licences represented in the model, totalling 3039 ML (nominal 

volume). This total includes 1000 ML of previously unallocated water that was gifted to the 

Commonwealth, so the total consumptive pool is 2039 ML (nominal volume). The properties of these 

licences (‘Water Allocation Numbers’) are laid out clearly in DSITI 2016. 

There are no unconverted licences in the Nebine system. 

 

3.4 Calibration 
The model is calibrated against the recorded flows at 2 important flow gauges within the Nebine 

system, Nebine Creek and Wallam Creek, and validated at the EOS by using 2 gauges either side of 

the confluence with the Culgoa River. A brief visual analysis was carried out, and is provided as 

Appendix 2. 

The Nebine model (Neb1601a) assumes no historical diversions because little recorded information is 

available about actual diversions and the information available is of low quality. The diversions are 

included in the final model at the full development conditions of entitlements as per ROP. The river 

system is divided into six reaches.  

Conclusion: 

The reported system components are represented in the model – primarily entitlements with 

associated conditions and catchment features. Groundwater interaction is considered to be 

insignificant, and there is no upstream hydrology.  

Water held by CEWH is represented as a diversion located at the end of Nebine Creek in 

Neb1601a. This representation is appropriate, despite significant limitations due to the poor 

calibration in the Nebine Creek sub-catchment (where the CEWH entitlement is defined). 

Floodplain harvesting is not represented and should be addressed appropriately elsewhere in the 

plan. 

‘Permitted take’ is calculating assuming full development (or full entitlement taken), assuming 

that full entitlement is taken subject to applicable system rules and physical constraints. 

Therefore the model addresses the 10.12 provisions of the Basin Plan. The model is flexible 

enough to demonstrate meeting the SDL, by defining all the entitlements in the system in terms 

of the full entitlement. The model is operated over 1895–2009 consistent with the Basin Plan 

demonstrating against 10.10(4).  

DSITI provided the Basin Plan modelling team with the system files for the model, in which all the 

key features of the system are represented as per DSITIs documentation. 
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The inflow for Wallam Creek is estimated by the Sacramento modelling. For Nebine Creek, 

Sacramento parameters for Wallam Creek were used, and then a loss equation applied to achieve a 

model fit. DSITI took this approach in response to the data available.  

For Wallam Creek, the calibration appears to be fairly good. This is a reflection of having 13 years of 

data available to calibrate the model. The mass balance on an annual basis is good, and the flow 

duration curves over the 13 years matches pretty well. Flow plot and daily scatter plots show that the 

model is calibrated better than the Basin Plan model (0902a) was.  

For Nebine Creek, the calibration is not quite as good. Even granted the limited data available, the fit 

between the gauged flows and modelled flows is poor. DSITI report that lack of data was a key issue, 

and tailored their approach to the calibration accordingly – Sacramento parameters from Wallam 

Creek were used, then loss factors applied until a fit was reached, which is a commonly used 

approach for catchments with little data available, but not ideal. The plot of gauged vs modelled 

flows shows that peak flows fit fairly well, however frequency of predicted flow below 2 GL/d is over-

estimated. This will impact the estimate of predicted diversions. 

The information about the parameters such as recorded flow length, rainfall data, evaporation data, 

routing parameters, unaccounted difference and Sacramento model parameters is provided in the 

calibration report (DSITI 2016a). The calibration results are presented as statistical outputs i.e. mean 

values, standard deviation, skew, maximum flow, volume change, coefficient of determination and 

coefficient of efficiency values. In addition, modelled and actual flows are compared graphically by 

annual time series plots, exceedance plots and residual mass curves.  

The calibration of various flow components like low, medium and high flow volumes and zero flow 

days are also classified as excellent, good, fair, poor and very poor. A very brief recap of each reach 

calibration is presented in the following section. 

A review of each reach calibration is provided in Appendices 2 and 3. 

 

3.5 Validation / testing 
Chapter 7 of the calibration report (DSITI 2016a) presents the verification and testing of the Warrego 

WRP model (Neb1601a). The individual calibrated reaches were combined into one model to validate 

the ability of the whole model to reproduce recorded flow behaviour of the system. The validation of 

Conclusion: 

Key sub-catchments are calibrated where data is available and the calibration approach taken is 

sensible. The resulting fit is described in plain English and supported with appropriate statistical 

indicators. The calibrated model contains considerable uncertainty due to data limitations. 

Wallam Creek calibration is the biggest improvement overall, whereas Nebine Creek approach 

still contains significant uncertainty. The robustness of the model to operate outside of the 

calibration period is discussed in the report, noting significant limitations. 



 

 
Murray–Darling Basin Authority  Assessment of State water resource model – Nebine            21 

the model in this way relies on Culgoa River gauge data, which has seen a large improvement (i.e. 

increased coefficient values).  

No validation using data not used in the calibration could be carried out because of lack of data 

availability. 

The results are presented in terms of statistical analysis and graphs. Graphical comparisons are 

shown as flow duration and residual mass curves. The modelled flows by the DMM adjusted final 

inflow sequence are better than the purely Sacramento inflows. The quality of the final modelled 

flows in each reach depends upon the quality and length of the recorded data, but in general as a 

whole the modelled flows are satisfactory in predicting the trends and volumes of the recorded flows 

in different flow regimes. 

Visual comparison of modelled flow vs gauged flow indicate team to ensure that a reasonable fit is 

observed is provided in validation report cards. The flow timing and magnitude of flow events is of 

varying quality as indicated by the included report cards. Limited data means that there is 

considerable uncertainty in model predictions and validation of model results is difficult. 

 

3.6 Prediction 
The Nebine River system model is constructed to run for the historical period from 01/01/1889 till 

30/06/2011, which is inclusive of 1895–2009 historical period required for the Bain Plan. 

The BDL estimate (Neb1601a) is compared with the Basin Plan model estimate (0902a) in the 

scenario report (DSITI 2016b). The differences are plausible and primarily driven by the change in 

hydrological inputs. A water balance is provided in the scenario report (DSITI 2016b) outlining the 

model run comparisons. The resulting estimated BDL, for the take from watercourses component, 

has increased for the Nebine. The increase reflects higher catchment inflows – specifically low flows 

– over the historical period, and as a result the WRP model estimates that more water is taken. The 

increase in estimated average annual diversion for the licence held by CEWH is somewhat artificial. 

Given the use of extra data used to calibrate the model the conclusion is that this model is an 

improvement, noting that significant limitations still exist because of lack of good data to calibrate 

the model. 

The SDL and BDL Nebine River system models are, for essential purposes, the same model 

(Neb1601a). Therefore there is no comparison presented.  

Conclusion: 

All reasonable avenues for validation were explored, including sub-catchment water-balance and 

full catchment water balance. The results are well documented, supported with statistical 

information and discussed in plain English. The quality of the resultant fit is mixed but this is 

recognised and discussed in the reports. The calibration report (DSITI 2016a) indicates that little 

diversions data is available and so validation of modelled diversions is not carried out. 
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There are no major storages in the Nebine hence there is no requirement to set initial conditions 

when the model is run. The model also does not require input from other models. 

Table 9 - extracted from the scenario report (DSITI 2016b) - is provided below showing the 

comparison of the BDL and the estimate of the water recovery (from the reclaimed unallocated 

water entitlements that were gifted to the Commonwealth). There appears to be some rounding 

applied to numbers. 

Table 9: Comparison of the BDL and the estimate of the water recovery – DSITI 2016 

Statistic 

ROP 2006 (0902A) 
Mean annual diversions 

in GL (1895–2009) 

ROP 2016 (1601A) 
Mean annual diversions 

in GL (1895–2009) 

Total (BDL) 6.2 9.7 

CEWH entitlements only 0.9 3.8 

Total less CEWH entitlements 5.3 5.9 

 

 

3.7 Sensitivity and uncertainty analysis 
The potential uncertainties and sensitivities in the model inputs are discussed in chapters 5 and 6 of 

the model calibration report (DSITI 2016a) while discussing the input data acquisition and calibration 

of the individual reaches.  

The sensitivity and uncertainty analyses of the model outputs are discussed briefly in the chapters 6 

and 7 of the calibration report (DSITI 2016a) while discussing the calibration of individual reaches and 

presenting the modelled outputs by running the entire calibrated model. In general, the report has 

adequately identified the shortcomings and uncertainties around the model input data and 

presented significant statistical and graphical analyses to discuss the sensitivities around the model 

outputs. Some uncertainties discussed in the report are: 

• The stream flow data from 2 gauging stations was used for residual reach calibration of WRP 

model, and end of catchment flows validated using Culgoa River gauges (upstream and 

downstream). 

• The missing periods of the flow data were identified and excluded from the reach calibration. 

Data modification module (DMM) was used to infill the missing periods in the final model run. 

Conclusion: 

The BDL estimate produced by the WRP model (Neb1601a) is adequately compared with the 

Basin Plan estimate in the scenario report (DSITI 2016b). The differences are plausible and 

primarily driven by the change in hydrological inputs, however the increase in estimated average 

annual diversion for the licence held by CEWH is somewhat artificial. Basic diversion information 

is provided in the scenario report (DSITI 2016b) outlining the model run comparisons. A 

satisfactory water balance in achieved in the model output. 
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• The evaporation data from the Hermitage station in Warwick was used in the model calibration, 

which is outside the basin. 

• No historical diversion data was used in the model calibration due to non-availability of 

diversions data. The diversions are included in the final model at the full development level as 

per ROP. 

• No FPH data is considered in the model due to non-availability of FPH data, consequently FPH 

use is included implicitly either in residual inflows or in losses of the system. 

• The entire sub-catchment areas are assumed to contribute runoff (i.e. lumped catchment runoff 

assumption). 

The limited available data means that it is not possible to separately quantify river losses, diversions, 

floodplain harvesting and ungauged inflows in all river reaches. These components could result in 

large errors in the water balance, even if the catchment outflow is acceptably modelled. Hence error 

bounds on estimates of diversions or ungauged flows or losses are expected to be high. 

 

3.8 Model improvements (identified by DSITI) 
The DSITI reports are missing any significant suggestions to improve the calibration in future versions 

of model. The only suggested method to improve the models is to wait for more data to get 

improved calibrations. A separate section or a list of potential improvements in the future versions of 

model is recommended to be included in any future calibration reporting.  

It is anticipated that the future versions of Nebine IQQM model would be more robust, as additional 

data will be available to inform them.  

Some areas which need improvement in future models are: 

• The lack of actual diversion data in Nebine River is a significant constraint in calibrating the 

model. Little recorded information is available on the historical diversions and the data already 

available is of low quality. The model was thus conservative and assumed no historical 

diversions occurred.  

• Limited gauge data makes it difficult to separate residual inflows, losses, diversions and 

floodplain harvesting. 

• It is understood from discussions with DSITI that data used in the calibration of the model will 

improve overtime as additional data become available. This will be the fundamental driver for 

future improvements and it is anticipated that the future version of model will be much more 

robust as a result. 

Conclusion: 

The potential limitations and uncertainties are adequately identified and documented in the 

calibration report (DSITI 2016a). Lack of data is the key driver for these uncertainties. Uncertainty 

in predictions of take cannot be quantified due to lack of data. 
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3.9 Quality assurance 
The quality assurance procedures followed in the calibration of the model are discussed in chapter 8 

of the calibration report (DSITI 2016a). 

The model version is reported in the introduction of the calibration report (DSITI 2016a). The model 

and model runs were submitted to the Basin Plan modelling team for review, and the results have 

been replicated by the Basin Plan modelling team. On this basis, it can be demonstrated that the 

BDL/SDL model run can be repeated at a later date if required. 

 

3.10 Determination of actual take (s10.15) – if relevant 
The irrigation diversions in the model are based on the maximum level of infrastructure 

development. The flood plain harvesting diversions are not included in the model. The model may be 

used to estimate the permitted take of irrigation diversions and actual take permitted (where no 

other data exists). The surface and groundwater connectivity of the region is considered to be 

insignificant so is not modelled.  

 

3.11 Conclusion 
DSITI has made some basic improvements to the model that are sensible and aim to simplify and 

improve the accuracy of the system representation. In particular, the incorporation of data from 2 

new gauges has allowed for an attempt at calibration not previously possible. However, the result is 

very poor and more data is required to improve the model. 

Conclusion: 

Model development is primarily limited by lack of data which is identified in the reports. The only 

driver to delivering this improvement is waiting for more data to be collected by the existing 

systems in place. Given the low risks involved – because diversion volumes are not relatively 

significant – this seems a reasonable approach. 

Conclusion: 

The model version is reported in the introduction of the calibration report (DSITI 2016a). The 

model and model runs were submitted to the Basin Plan modelling team for review. The model 

results reported by DSITI were replicated by the Basin Plan modelling team. 

Conclusion: 

DSITI has not indicated that it will use the model to estimate actual take from the watercourse. It 

is not recommended that this model be used to determine actual take. 
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This assessment shows that the method to determine permitted take, the Nebine WRP model 

(Neb1601a), meets the requirements of the Basin Plan so far as is practicable.  

This has been demonstrated via an assessment as per MDBA Position Statement 3C. 

Change to estimates of the flows, particularly in Nebine Creek, will result in a significantly different 

estimate of diversions under the BDL than first calculated for the Basin Plan. This in turn, will alter 

the annual average diversions tied to entitlements acquired by the Commonwealth. In this case, the 

diversions for these entitlements increase, leading to an increase in the recovered water. The 

increase in estimated average annual diversion for the licence held by CEWH is somewhat artificial. 

The MDBA should consider this issue further as part of the full WRP assessment process. 
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Appendix 1: Review of Nebine 
model reach calibrations 

Summary 
The following reaches were considered in the calibration of the Nebine River WRP model. 

Table 10: Calibration reaches of the Nebine River IQQM model 

Reach 
No. Upstream gauge Downstream gauge 

Catchment 
area 
(km2) 

2 – 422501A Wallam Creek @ Cardiff 4,698 

3 – 422502A Nebine Creek @ Roseleigh 17,910 

EOS 422017 Culgoa River @ Weilmoringle 422011Culgoa River @ u/s Collerina 38,098 

Total   60,706 

 

The annual comparison of modelled and recorded flow data at some key gauging stations is provided 

in Appendix 2. The statistical results of the calibration of each reach are presented in Appendices 2 

and 3. 

Reach 2 – Wallam Creek 
Recorded flows at the Wallam Creek from 1999–2011 were used for the calibration. This is the full 

recorded flows dataset, so no validation was carried out. Inflows and losses are inherent in the 

recorded data due to no upstream flow gauge. 

The modelled volume change ratio – i.e. recorded versus simulated volume – is 100% for calibration. 

Coefficient of determination is 0.84.  

The differences between the recorded and modelled annual times series are shown in Appendix 2 

showing a good fit between the 2 curves. The statistics and the comparison of graphs suggest that 

model behaviour is satisfactory. 

Reach 3 – Nebine Creek 
Nebine Creek calibration was carried out similar to Wallam Creek. The recorded data at the Roseleigh 

Crossing gauge used in the model is from 31/05/2007. The full period of data available (2007–2011) 

was used for the calibration of the reach and therefore no validation is carried out. 

The modelled volume change ratio is 100% of the recorded data and the coefficient of determination 

is 0.78. The differences between the recorded and modelled annual times series are shown in 

Appendix 2 showing a good fit between the 2 curves. The statistics and the comparison of graphs 

suggest that model behaviour is satisfactory.  
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Appendix 2: Model behaviour at key 
gauging stations (annual) 
This section provides the graphical hydrographic comparisons required to inform the visual 

inspection of the quality of calibration. It shows comparisons between predicted flows for the Basin 

Plan model and the WRP model (put forward by DSITI) against observed flows. 

There are 3 reach comparisons, Wallam Creek @ Cardiff, Nebine Creek @ Roseleigh, and finally 

Culgoa River confluence.  

The Wallam Creek calibration shows significant improvement, matching fairly well with both with 

flow timing and flow peaks. Nebine Creek calibration also shows improvement, however low flows 

are over-estimating on frequency of flows.  

Analysis on the Culgoa validation was initially tested using the Lower Balonne model and inputs from 

the Nebine WRP model (v.1409a). The result shows a close match to model version 974 used for 

Basin Plan development. This analysis was not re-tested with the new version due to time 

constraints. DSITI validated the Nebine model using a specific version of the Nebine model, the 

validation model (DSITI 2016, pp40), where the Culgoa River is integrated into the bottom of the 

Nebine model (rather than vice versa), and includes breakout inflows from the Warrego. 

Generally, it can be observed from the charts that the WRP model shows a better fit to the observed 

flows. 
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Flow comparison: 422501A Wallam Creek @ Cardiff (23 November 1999 – 23 July 2009) 

 

 

This event enlarged 

on next page 

This period enlarged 

two pages over 
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Flow comparison: 422501A Wallam Creek @ Cardiff (28 August 2000 – 18 February 2001) 
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Flow comparison: 422501A Wallam Creek @ Cardiff (09 January 2004 – 02 January 2005) 

 

Clear improvement to fit between actual flows (Red) and WRP model (Green), as opposed to the Basin Plan model (blue) 
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Flow comparison: 422501A Wallam Creek @ Cardiff (01 July 2000 – 30 June 2009) 

 

Annual mass balance match is good between actual flows and WRP model 
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Flow exceedance comparison: 422501A Wallam Creek @ Cardiff (23 November 1999 – 30 June 2009) 

 

Flow exceedance shows good match between actual flows and WRP model 
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Flow comparison: 422501A Wallam Creek @ Cardiff (23 November 1999 – 30 June 2009) 

 

Basin Plan model fit (red) vs WRP Model Fit (blue) – this chart primarily shows fit for higher flows (+500 ML/d), below which is not very visible 
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Flow comparison: 422502A Nebine Creek @ Roseleigh (May 2007 to June 2009) 

 

Both models poor at predicting event frequency. Basin Plan model over-estimating peak flows more than WRP model. 

 

This event enlarged 

on next page 
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Flow comparison: 422502A Nebine Creek @ Roseleigh (specific period) 

 

WRP model performs better over this event, better peak matching as well as matching longevity of flow. 
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Flow exceedance comparison: 422502A Nebine Creek @ Roseleigh (May 2007 to June 2009) 

 

WRP model flow exceedance is a better fit overall compared to Basin Plan model 
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Nebine Creek: Modelled (red) vs gauged (blue) inflows to Nebine Creek (2007–2011 the period of available 
gauged data) 

 

WRP model (red) overestimates frequency of flows, but generally matches the larger peak flows well (e.g. 01/01/2008 and 01/01/2010). Lower flows are not 

well matched. 
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Nebine Creek: Modelled diversions (Red) plotted against modelled flows for Nebine Creek (2007–2011 the 
period of available gauged data) 

 

(Red) diversions as a result of WRP modelled flows (blue) 
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Nebine Creek: Modelled diversions (red) plotted against gauged flows for Nebine Creek (2007–2011 the 
period of available gauged data) 

 

Modelled diversions (red) shows that diversions are predicted for when flows have not actually occurred (blue). This will result in a fairly significant over-

estimate of diversions, possibly by 100% or more. 
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Culgoa River: Observed (red), plotted against Basin Plan model (run 974) and WRP model (see notes below) 
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Notes on Culgoa R. test of validation (using Nebine WRP 1409a model) 

1. In order to validate the new WRP Nebine model, the reach of Culgoa river in Lower Balonne model 

from Weilmoringle gauge (GS422017) to u/s Collerina (GS422011) is considered. 

2. The changes made in the LBON model is 2 nodes are added just u/s of Weilmoringle node (Node 

123). The 2 nodes are Node 495 (4.0 Nt) and Node 496 (1.0 Nt) 

a. Node 495 is total loss node which will take all the water out. 

b. Node 496 is inflow node which will insert flow from flow idx file. 

3. In one scenario the 15 entry in Flow.idx file is replaced with the flow at Node 123 obtained from 

Basineline (R#974). The new sqq file is run by pointing Node 496 to 15th flow file. The results are 

compared at Node 123 and Node 131 with the Baseline Run #974 which match very closely. 

Confirmed the new sqq file with 2 additional; nodes is working fine. 

4. In one scenario, the new LBON.sqq file is tested by pointing Node 496 to the 15 flow in Flow.idx file 

which is zero flow. This scenario is “2N-n495-0inf”. The flow at Node 123 is zero, 2nd time confirmed 

new sqq is working. 

5. The Baseline Flows (from Run #974) at Node 123 and replacing this time-series with observed flows 

from 5/11/1964 till 30-06-2009 to create a new time-series. Both these time-series were then 

entered in the Flow.idx as 16th and 17th entry named as “N123Mod” and “N123Obs”. 

a. N123Mod = Baseline flows from Run #974 at Node 123 (01/06/1895 – 30/06/2009) 

b. N123Obs = Baseline flows from Run #974 at Node 123, but the flows from 05/11/1964 – 

30/06/2009 are replaced with the recorded data from Hydstra at Weilmoringle gauge. 

6. Somehow, when the 2 time-series are added in the Flow.idx file by iqqmgui, the new idx file can’t 

be run by model, model gets some error. Then used the replacing technique of “csvidx.exe” 

programme, added the 2 columns of N123Mod and N123Obs time-series in the csv file. Used the 

idx file created by iqqmgui for 17 entries (don’t use the original 15 entries idx file because csvidx.exe 

can’t add, it can only replace) and replaced the last 2 entries (entry 16 and 17) with the data in the 

csv file. 

7. Run the model with “N123Obs” by using flows from Basin Plan Nebine and WRP Nebine models. 

The directories are “n495-Obs-Inf-oldNebine” and “n495-Obs-Inf-newNebine”. The second entry in 

flow.idx file “N608A-25.QQM” is the transfer of flow from Nebine model to LBON model. In Basin 

Plan the flow is at N25 and in new WRP model the flow is addition of “106.01+106.02”. 

8. The relevant time-series by using Basin Plan and WRP Nebine model at Nodes 439, 123, 131 and 

448 are put in the file “CulgoaObs-Vs-twoModels.bigmod.csv” along with recorded flows at 2 

gauging stations “ Weilmoringle” and u/s Collerina, from 01/11/1964 – 30/06/2009 to compare and 

get the stats, and is our final file. 
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Appendix 3: Key statistics – WRP model calibration and 
validation 
Statistical model performance indicators 

Reach No. Period Data 
Mean 

(ML/d) 

Standard 
deviation 

(ML) Skew 

Maximum 
flow 

(ML/d) 

Volume 
diff 
(%) Ce * Comments 

Traffic 
light 1 

Reach 2: 
Wallam Creek 

04/08/1999 
– 
30/06/2011 

Recorded 99.88 1912.9 29.88 74,529 
 

- 0.84 Improved fit with frequency and 
magnitude of flows. Total volume near 
identical. High Ce indicates good fit. 

 

Simulated 99.85 1817.5 27.31 62,498 
 

Reach 3: 
Nebine Creek 

31/05/2007 
– 
30/06/2011 

Recorded 111.42 542.84 9.74 7,626 
 

+3 0.81 Lower flows frequency being 
overestimated, but otherwise reasonable 
fit as indicated by Ce. Close match on total 
volume. 

 

Simulated 114.84 560.31 10.05 8,391 
 

End of system: 
Confluence with 
Culgoa River 

01/07/1999 
– 
30/06/2011 

Recorded 664.78 1814.9 4.36 19146 +6.6 0.77   

Simulated 708.78 2050.3 5.51 27644 

Footnotes: 

* Coefficient of efficiency (or Nash–Sutcliffe model efficiency coefficient), typically values above 0.6 indicate a reasonable fit and 0.9 is an excellent fit. 
1 Traffic light review system indicators, Green = No issues, Yellow = Some issues but only minor, Red = Major issues that should be addressed. These are determined by a 

comparison of recorded and simulated statistics, and performance indicators (Cd and Ce). A red is only assigned where there is a clear issue or error with the calibration 

that may have a material impact on the final results, and improvements could be easily achieved. 
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