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1.
1.1.

INTRODUCTION
Background to this Review

The MDBA has developed a Source model1 of the Murray and Lower Darling River Systems
(SMM). This has included conceptualisation, calibration, testing and configuration of the
model to represent different levels of development.
Once the development and acceptance of SMM has progressed sufficiently the MDBA
intends to use SMM as its principal hydrologic simulation tool for water and salinity
management within the Basin. As such SMM would supersede the existing MSM-BigMod
model which has served the Authority well for some decades.
The proposed use of SMM would encompass the majority of the MDBA’s hydrological
modelling obligations under current legislation and all of those obligations which are currently
addressed using MSM-BigMod. This includes both water quantity and water quality
assessments. Whilst the range of assessments to which SMM is intended to be applied is
large, the following are likely to be the most important:
 Baseline Diversion Limit (BDL) model under the Basin Plan;
 Benchmark Model simulating the Sustainable Diversion Limit (SDL) under the Basin
Plan;
 Water Resource Planning (WRP) models for each Surface Water SDL Resource Unit
within the coverage of the model;
 various models that describe flow, salinity and salt load to underpin the management
processes required under the Basin Salinity Management 2030 (BSM2030)
program.
The MDBA believes that SMM is now sufficiently developed that it could be used to support
water resource planning and salinity modelling in the very near future. The MDBA and the
States discussed the process for adopting SMM at the Source Implementation Technical
Working Group (TWG) Meeting Number 8 on 27th May 2016.
At that meeting the TWG agreed that adoption of SMM should be considered as a two-step
process:
 Step 1 – Independent review to assess if SMM is ‘fit for purpose’ and can be
considered a ‘candidate’ for representing the BDL, BSM2030 and for supporting
water resource planning; and
 Step 2 – Support for adoption, including customising to represent state requirements
for water resource planning.
This review was initiated to address ‘Step 1’.

1

The Source Integrated Modelling System (Source) has been developed by eWater Ltd. The MDBA became a partner in the
eWater Cooperative Research Centre (CRC) in 2005. The CRC was founded specifically to develop the next generation of
water resource management models and the associated community of practice to meet the needs of Australian governments,
agencies, authorities and the broader water industry. The Source modelling framework evolved out of the CRC program.
Source is the subject of the Australian Council of Australian Government's (COAG’s) sponsored National Hydrological Modelling
Platform (NHMP) adoption contract and is being designed to simulate all aspects of water resource systems to support
integrated planning, operations and governance from urban, catchment and river basin scales including human and ecological
influences. Source accommodates diverse climatic, geographic, water policy and governance settings for both Australian and
international climatic conditions. The reviewer understands there has been general agreement by the majority of water
agencies in Australia that Source models will soon replace their existing models as the default tool to support water resource
planning.
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1.2.

Terms of Reference for this Review

The overall purpose of this review is to independently assess whether SMM is ‘fit for
purpose’ and has the necessary capabilities to support future water resource planning and
salinity modelling for the Murray and Lower Darling River Systems.
The terms of reference for this review have been reproduced in Appendix A. In particular
the review should:

1.3.

1)

Assess whether the Source Murray model is equal to or better than MSM-BigMod (is
the SMM the best available model) for:
a) supporting water resource planning; and
b) modelling salinity and salt interception works/measures.

2)

Assess whether the SMM has used the best available information and was
developed according to “good modelling practices”.

3)

Assess the readiness of the Source model to support:
a)
development of water resource plans;
b)
assessing existing and future policy and management options; and
c)
support the development and maintenance of the BSM2030 and salinity
registers.

4)

Identify any future enhancements to the SMM.

5)

Identify issues MDBA should address as part of Step 2 in the adoption process.
Documentation of SMM

A comprehensive range of reports has been prepared by the MDBA throughout the
establishment, calibration and initial implementation phases of SMM.
These reports were available initially on eWater’s Atlassian Confluence internet site2 but
have more recently been transferred to eWater’s wiki site.3 The reports are available in two
broad stages reflecting the overall development and documentation of SMM, i.e.:
 development stage documentation; and
 implementation stage documentation.
In some cases the development stage documentation has been revised and superseded by
the implementation stage documentation.
Importantly the documentation has been available to all jurisdictions as it has been
progressively developed over the last 2–4 years. Further the use of the eWater internet site
has created opportunities for feedback and collaboration in addition to that which occurred
through meetings of the MDBA’s TWG.4
The reviewer endorses the collaborative and transparent approach which the MDBA has
adopted in the development and documentation of SMM.

2
3

https://ewater.atlassian.net/wiki/display/SC/Source+model+of+Murray+and+Lower+Darling
https://wiki.ewater.org.au/display/SC/Source+model+of+Murray+and+Lower+Darling

4

This is the MDBA’s Murray and Lower Darling Source Model Technical Working Group. It has met progressively since July
2013. It has provided oversight on the progress and technical development of SMM.
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For the purposes of the current review, the MDBA made available a range of documents
including those on the eWater site. Those which the reviewer considers to be of most
relevance are listed in Appendix B. The principal overview report is Source Model of Murray
and Lower Darling System5 and is referred to as the SMM Report within this review.
1.4.

Liaison Undertaken during this Review

The review was undertaken from July 2016 to the first quarter of 2017. It included various
meetings, interviews and correspondence with the following personnel:
(a) Murray-Darling Basin Authority (MDBA):
 Matthew Bethune, Director - Source Implementation, River Management;
 Alistair Korn, Senior Modeller, Source Implementation, River Management;
 Pradeep Sharma, Acting Senior Director, Water Resources, River Management;
 Jong Lee, Director Basin Plan Modelling.
Meetings were held with the MDBA in Canberra on 31 August 2016, 21 November
2016, 2 & 22 December 2016 and 19 January 2017.
(b) Victorian Department of Environment Land and Water Planning (DELWP):
 Seker Mariyapillai, Manager Surface Water Assessment and Modelling; Water
Resources, Water and Catchments;
 Uttam Manandhar, Senior Water Resources Analyst, Water Resources, Water and
Catchments.
Meetings were held with DELWP in Melbourne on 16 November 2016.
(c) SA Department of Environment, Water and Natural Resources (DEWNR):
 Matt Gibbs, Principal Hydrologist, Regulated Systems;
 Theresa Heneker, Principal Policy Officer, Water and Climate Change.
A meeting was held with DEWNR in Adelaide on 5 December 2016.
(d) NSW Department of Primary Industries, Water (DPI):
 Andrew Brown, Senior Hydrologist, Surface Water Modelling;
 Andrew Davidson, Senior Hydrologist, Surface Water Modelling.
A meeting was held with DPI in Queanbeyan on 21 November 2016.
(e) Queensland Department of Science, Information Technology and Innovation (DSITI):
 Craig Johansen, Science Leader, Queensland Hydrology Unit,;
 Maria Greer, Senior Hydrologist, Queensland Hydrology Unit;
 Chas Egan, Senior Hydrologist, Queensland Hydrology Unit;
 Paul Harding, Senior Hydrologist, Queensland Hydrology Unit;
 Cia Musgrove, Senior Hydrologist, Queensland Hydrology Unit;
 Khilraj Pandeya, Senior Hydrologist, Queensland Hydrology Unit.
A meeting was held with DSITI in Brisbane on 9 November 2016.

5

This is document B18 in Appendix B.
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2.
2.1.

BACKGROUND ISSUES RELATING TO SMM
Background to the Building of a MDBA Source Model

For a number of decades, the long-term planning of water resources in the Murray and
Lower Darling Rivers has been well served through use of the hydrologic simulation model
known as MSM-BigMod. Whilst this model has been continually expanded and upgraded to
keep pace with changing requirements, the limitations of its older software and recognised
shortcomings have meant that the Authority has been pursuing a formal replacement for
MSM-BigMod since at least 2000.
The introduction of the Water Act 2007 (Cwth) has provided further impetus for the
development of a new model. The Act requires the MDBA to build an integrated model of the
Basin. The MDBA has committed to the eWater Source integrated modelling system (IMS)
platform for this purpose. Further the August 2013 Implementation Agreement6 for the Basin
Plan listed obligations for the Authority and the Basin States to “Adopt eWater Source .... as
water resource plans are brought forward for accreditation assessment or sooner if
achievable”. Consequently not only has the MDBA been working for some years to replace
MSM-BigMod with a Source model, but Victoria, NSW, South Australia and Queensland are
also building replacements for their existing models with the Source IMS platform.
The key benefits of implementing Source models in the Basin have been recognised for
many years and include:
 representing management and operational rules at a daily time step, including
environmental flow processes;
 facilitating consideration of social and economic impacts of water trade and changes
in water availability;
 better integration with Basin state models to enable more accurate modelling of
interconnected systems, including water trade and delivery;
 greater transparency and efficiency, and better delivery and understanding by sharing
a common modelling platform across the Basin;
 better model outcomes through a more visual and transparent modelling framework;
 application of contemporary software technology that meets current and future
modelling needs and replaces existing legacy software.
2.2.

SMM Model Purpose

The MDBA’s Source Model of the Murray and Lower Darling (SMM) simulates hydrologic
behaviour within the Murray River (from Khancoban to the barrages) and along the Lower
Darling River (from Menindee Lakes to Wentworth).
As the implementation phase of SMM is well underway, the MDBA considers it likely that
SMM will replace all the previous modelling functions of MSM-BigMod within the next 12
months or so.
The principal modelling purposes to which SMM will be used are depicted in Table 1 . These
reflect many of those purposes which MSM-BigMod was originally developed to fulfil. This
requires that SMM has the necessary functionality to accurately simulate the principal
hydrological processes of the River Murray and Lower Darling River systems and their water
sharing arrangements at a daily time-step. This includes simulation of:
6

Refer document B27 in Appendix B.
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TABLE 1: SMM – MODEL PURPOSE AND PERFORMANCE TARGETS
PERFORMANCE TARGETS
MODEL PURPOSE
Purpose 1: Understanding of Hydrological
Processes within the River Systems
Enhance understanding of flow and salinity
behaviour. Evaluate the economic impacts of
changes in these behaviours. Assess these
behaviours and impacts under a variety of past,
present and future conditions, and provide the
capability to investigate alternative management
7
scenarios.

COMPONENT

SHORT TERM – By June 2017

MID TERM – July 2017 to June 2019

River flows
River salinities
Irrigation diversions and crop behaviours
Groundwater interactions and river losses/gains
Wetland, ecosystem waterings
Economic analyses
Water trade
Water resource assessments
Climate change scenarios

Simulation to similar or better standard than
8
MSM-BigMod

Yet to be determined

Cap

10

– model the long term average annual diversion
and the annual diversion targets
The Living Murray Initiative

11

9

Capacity to simulate baseline conditions for
TLM recovery

Model of Cap conditions and differences
between models explained
Model of TLM and differences between
models explained.

Capacity to represent BSM2030 and other
requirements under Schedule B

Model of BSMS conditions and differences
between models explained

Capacity to represent ‘Cap’

LONG TERM – July 2019 to Dec 2025

12

Purpose 2: Legislative Responsibilities
Fulfil the MDBA’s modelling responsibilities under
the Commonwealth Water Act 2007.

BSM2030 – model the Benchmark Conditions, joint
works and measures, State actions, and delayed salinity
impacts. Maintain salinity registers.
13

BDL – assess the baseline limit of take from each of
the 6 surface water SDL resource units covered by the
model

Model of BDLs

Model differences explained and accepted

Capacity to represent SDLs

Model of SDL conditions and differences
between models explained

WRP

13

– model the WRPs of each jurisdiction required
under the Basin Plan

Capacity to represent each WRP

Model of each WRP

Provide linkages to allow integration of
SOURCE models of these tributaries when
developed by Victoria and NSW
Provide linkages to allow integration of
SOURCE model of Barwon-Darling when
developed by NSW
No formal linkage of models is proposed or
required

Potential inclusion of Snowy into Murray
Source

Groundwater

No explicit representation

Yet to be determined

Ovens and Kiewa

Fully incorporated with MDBA’s model

Fully incorporated with MDBA’s model

Goulburn and Murrumbidgee
Purpose 3: Integrate Basin Water Resources
Modelling Beyond the Murray and Lower Darling
River Systems
Link with surface and groundwater models in
adjacent valleys to facilitate water resource
management across the whole Basin.

Barwon-Darling
Snowy

Facilitate day-to-day river operations in accordance
with objectives and outcomes set by the Basin
Officials Committee, including for interstate water
accounting of past and future behaviour.

7
8
9

Yet to be determined

Yet to be determined

9
9

9

9

9

9

Yet to be determined

9

Models linked and run concurrently

Multi-history runs

Capability to undertake

Yet to be determined

Salinity forecasts

Simulation to similar or better standard than
current approach

Yet to be determined

River operations and management

Yet to be determined

Yet to be determined

Yet to be determined

Purpose 4: River Operations

Yet to be determined

Models linked and run concurrently

Simulation to similar or better standard than
MSM-BigMod
Simulation to similar or better standard than
current spreadsheet models

Interstate water sharing and accounts

9

Cap model not required

Yet to be determined

13

SDL – assess the annual limit of take from each of the
6 surface water SDL resource units covered by the
model

Yet to be determined

Yet to be determined

9

9
9
9
9

Yet to be determined
Yet to be determined

9
9

Fully incorporated with MDBA’s model
Yet to be determined
Yet to be determined
Yet to be determined
Yet to be determined

9
9
9
9

Under Section 172(1)(ea) of the Water Act 2007, the MDBA has a legislated function to “develop, in consultation with the Basin States, an integrated water model for the Murray-Darling Basin” in order to fulfil its responsibilities under the Act.
This will be based on a qualitative assessment of the adopted model approach and reported metrics. Differences between the Murray Source and MSM-BigMod models will occur. The differences must be explainable and be accepted.
Performance targets for model improvements will be set progressively as new data/knowledge/requirements are identified.

10

As part of the implementation of a ‘Cap’ on diversions, the MDBA has responsibilities to develop and operate an analytical model of the ‘designated valleys’ known as NSW Murray, Victorian Murray and the Lower Darling Rivers. Refer subclause (4) and (5) of Clause 11 of Schedule E to
Schedule 1 of the Water Act 2007.
11

Modelling by MDBA to fulfil its responsibilities under subsection 18H(2) of the Water Act 2007.

12

The Basin Salinity Management 2030 (BSM2030), builds on the previous Basin Salinity Management Strategy (BSMS, 2001-2015). Under the BSMS and now under BSM2030, the MDBA has various modelling responsibilities. These include the development of a model to simulate salinity,
salt load, flow regime and the economic effects on water users of these parameters. The MDBA’s model must also be capable of predicting any salinity impacts of ‘joint works and measures’ and ‘State actions’, and any ‘delayed salinity impacts’. Further the MDBA has a responsibility to
maintain the salinity ‘Register A’ and ‘Register B’. Refer Clauses 36, 38 and 39 of Schedule B to Schedule 1 of the Water Act 2007. Note also that the model used for the BSM2030 has to be reviewed at intervals of not more than seven years.
13

Under the Basin Plan, prior to 1 July 2019, Water Resource Plans (WRPs) must be developed by NSW, Victoria and South Australia for all their WRP areas simulated within the coverage of the MDBA model. Each WRP area comprises one or more Surface Water Sustainable Diversion
Limit (SDL) Resource Units. For each of these units, the Baseline Diversion Limit (BDL) is defined as the ‘baseline limit of take’ from an SDL resource unit calculated over the ‘historical climate conditions’ and using the legislated limits on take that existed at 30 June 2009. These BDLs will
most efficiently be determined using the MDBA model. Further, after 1 July 2019, the water taken from each SDL resource unit is not to exceed the ‘annual permitted take’. This take will also likely be determined annually using the MDBA model for each SDL resource unit covered by the
model, consistent with the Basin Plan’s proposed reduction in diversions across the whole Basin.
Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

7

Bewsher Consulting Pty Ltd
J2137R_3.docx









flow and water quality;
demand for water in the key regions throughout the system;
individual water sharing plans that have been developed within each state to manage
their share of the river system's water resources, including each state’s allocations to
individual water users;
operation of various dams and structures including:
 orders to meet forecast demands;
 pre-releases from each storage for flood mitigation;
 the allocation and use of environmental water;
transfers required between storages to ensure that demands can be met; and
unique interstate water sharing arrangements between NSW, Victoria and SA using
the rules in the MDB Agreement.

In addition because SMM will likely be used by a number of jurisdictions, water agencies and
consultants, it has to be very clearly and comprehensively documented and must incorporate
rigorous and accepted modelling practices.
The model framework must also have the
capability to be easily extended to support new policy and management initiatives as they
arise.
SMM's functionality must also meet accountability and audit requirements in managing
salinity, diversion limits, environmental and river system health issues for the Federal
Government and each of the State Governments within the Basin.
2.3.

September 2015 Interim Review Report

About 18 months ago an ‘Interim Review’ of SMM was undertaken during establishment of
the model. Its purpose was to identify any deficiencies and to guide model development for
initial use as a BDL model.
The key findings of that interim review were published in the September 2015 Interim Review
Report and comprised:14
(a)

Victoria had raised a number of concerns with the reviewer at that time, the most
significant of which related to the transparency of the coding of water accounting
procedures particularly where ‘plug-ins’ had been used. They were concerned that it
was difficult for their staff to have confidence in the coding used. The review noted
that further documentation and liaison with Victoria was needed to demonstrate the
accuracy and appropriateness of the coding undertaken, to make modifications where
necessary and to engender confidence in the model’s results.

(b)

Subject to resolution of the concerns raised by Victoria, no major flaws were identified
in the initial development of SMM to serve as a BDL model.

(c)

The review noted that the initial development of SMM had focused on achieving a
standard comparable to or better than MSM-BigMod. Noting that previous assessments
had identified that MSM-BigMod was a suitable platform from which to develop a BDL
model, it was likely that the initial version of SMM would also be suitable for preparation
of a BDL model.

14

Refer document B30 in Appendix B.
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2.4.

Readiness of SMM versus Adoption of SMM

All hydrological models are only approximations of reality and it is always possible to improve
model performance by including additional details and model refinements. The justification
for including such improvements and refinements however must be based on the likely
‘return’ for the efforts involved, having regard to the tasks to which the model is to be applied.
The diverse and progressively complex nature of the requirements placed on the existing
hydrologic models operated by water agencies in the Basin means these models are always,
so some extent, undergoing development and enhancement. The future use of SMM is
unlikely to be any different.
It is within this context that a key issue for this review is an assessment of the readiness of
SMM to support water resource planning and BSM2030. In assessing whether SMM is ready
and is fit for purpose the principal considerations are:
 the progress status of the implementation;
 the program to complete development of SMM including for rectification of known
deficiencies; and
 whether SMM is appropriately structured to allow it to be applied efficiently to future
BDL/BSM2030/WRP tasks.
Otherwise early adoption of SMM could create unnecessary inefficiencies and delays in
fulfilling requirements for the BDL/BSM2030/WRP processes as it would be necessary to
resurrect MSM-BigMod to fulfil these requirements.
This readiness consideration is consistent with the TWG’s scope for the review which does
not include adoption of SMM. As listed in Section 1.1 above, the TWG requires only that
this review determine whether SMM can be considered a ‘candidate’ for BDL/BSM2030/WRP
modelling.
2.5.

Future Adoption of SMM as BDL/BSM2030/WRP Model

Although adoption of SMM is beyond the scope of this review some further comments about
if and how this could potentially occur in the future are provided below.
Whilst SMM may be used in a range of situations these comments relate to the potential
uses which have been identified in the terms of reference, i.e. as either the BDL, BSM2030
or WRP model(s) of the MDBA and/or the jurisdictions.
Future Adoption of SMM as BDL Model
The necessary requirements of a BDL model for the Surface Water SDL Resource Units
within the Murray and Lower Darling Rivers are described in Section 3 of the Basin Plan. An
explanation of the requirements of BDL models under the Basin Plan is provided in
Appendix C.
As part of the development of the Basin Plan in 2011 and 2012, Run 845 of a modelling
platform incorporating MSM was used to determine an initial estimate of the BDLs in each of
the Surface Water SDL Resource Units.15 This model run was based on assumptions
relating to the water sharing arrangements and levels of infrastructure as at June 2009 (in
15

The existing Baseline model (i.e. Run 845) simulates water sharing arrangements and levels of infrastructure as at June
2009 in accordance with Schedule 3 of the Basin Plan. It runs for the 114 year period from 1985 – 2009.
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accordance with Schedule 3) that were the best available at that time. Refinements and
improvements to these assumptions to better reflect the conditions in Schedule 3 would
necessitate a change to the BDL model and the resultant BDLs. These changes would occur
whether the revised modelling was undertaken in MSM, SMM or another model.
Prior to the preparation of WRPs under the Basin Plan, the reviewer understands revised
BDLs will be prepared. Assuming that the findings of the current review are adopted, it is
most likely that SMM would then be used to prepare these BDLs for all the Surface Water
SDL Resource Units in the Murray and Lower Darling Rivers.
Although there are no formal requirements for auditing or approval of a model used to
prepare a BDL under the Basin Plan, there will need to be adoption/approval of the SMM
BDL model by all the jurisdictions before it is formally used.16 Subject to the outcome of the
current review, the MDBA have advised that this process for obtaining approval of the SMM
BDL model by the jurisdictions will likely commence in the near future.17
Criteria for assessment of BDL models have previously been developed as part of a 'fit for
purpose' review of MSM to estimate BDLs.18 These criteria have been reproduced in
Appendix E. The reviewer understands the SMM BDL model will be assessed against these
criteria as part of the process of obtaining approval by the jurisdictions of the SMM BDL
model prior to adoption of the revised BDLs produced by the model.
As discussed in Section 3, these criteria have also been used by the reviewer in determining
the readiness of SMM to become the BDL model for the Murray and Lower Darling Rivers.
Future Adoption of SMM as BSM2030 Model
The consideration of the suitability of SMM as a ‘candidate’ for use as the BSM2030 model
was given special consideration and was fast-tracked during this review. This was because
the current salinity registers which are based on a 2003 version of MSM-BigMod were
considerably out-of-date and it was determined that there would be a large amount of
modelling work required to revise MSM-BigMod in order to update the registers.19
Therefore a decision had to be made whether it was more efficient to expend modelling
resources on enhancing MSM-BigMod or to use these resources to enable the work to be
carried out in SMM.
This part of the current review was undertaken in August and September 2016.

The

16

This is because of the shared nature of water management in the Murray and Lower Darling Rivers which necessitates
integrated modelling of the diversions and water resources within each of the jurisdictions’ Surface Water SDL Resource Units.
Whilst it may be technically possible for one of the jurisdictions to develop their own BDL model in isolation of the remainder of
the Murray and Lower Darling, this is unlikely to be practical or accurate. Accordingly the development of one BDL model using
SMM which services the BDL requirements of all the jurisdictions, is the best course of action.
17

An initial configuration and operation of SMM as a BDL model has already been prepared. This is discussed in Chapter 7 of
the SMM Report. This documentation includes a comparison of the BDLs with those produced by MSM and concludes that the
“overall behaviour of the SMM is very encouraging against the current MSM framework. Given the large differences in model
conceptualisation including but not limited to model time-step, demand generation and resource assessment. It is believed that
the SMM is giving a good representation of the River Murray and Lower Darling system relative to our current understanding”.
Nevertheless these BDL results and the comparison with MSM have not been considered in any detail in this review because
they are outside its Terms of Reference.
18

Refer document listed in item B29 of Appendix B.

19

This would involve both enhancement to the model and application of the model to numerous salinity scenarios related to the
registers. This extensive amount of work is in part due to clause 38(4) of Schedule B of the Murray-Darling Basin Agreement
(which is Schedule 1 of the Commonwealth’s Water Act). This requires that an assessment of any alteration to a model must
set out a prediction of the consequences of the alteration on salinity, salt load and the flow regime, each on a daily basis, at
each site at which compliance with an End of Valley Target is to be measured, which may be affected by the alteration.
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outcome was a recommendation for the MDBA to discontinue further improvement of MSMBigMod and to move quickly to enhancement and validation of SMM so it could be used as
the Authority’s model for the purposes of BSM2030 and Schedule B. A copy of the
September 2016 assessment and its findings is provided in Appendix D.
Future Adoption of SMM as WRP Model
The Basin Plan defines 36 Water Resource Plan (WRP) areas across the Basin. These
comprise 14 Surface Water WRP areas, 16 groundwater WRP areas and six combined
surface water and groundwater WRP areas. A map of the 20 Surface Water WRP areas
(including the six combined surface water and groundwater areas) is provided in Figure C1
in Appendix C.
By 1 July 2019, WRPs will need to be prepared by the relevant jurisdiction for each WRP
area consistent with the requirements of the Basin Plan.20 Hydrological models will form a
key component of the preparation and implementation of these WRPs.
Each WRP area comprises one or more Surface Water SDL Resource Units (refer
Figure C2 in Appendix C. In respect of surface water resources, it is anticipated that the
models of each WRP area will be based on the SDL and BDL models. For the Murray and
Lower Darling Rivers, the relevant Surface Water SDL Resource Units are the following, all
of which are simulated in SMM (with the exception of the Kiewa and Ovens Units)21:
 Victorian Murray (SS2) – Victoria;
 Kiewa (SS3) – Victoria;
 Oven (SS4) – Victoria;
 NSW Murray (SS14) – New South Wales;
 Lower Darling (SS 18) – New South Wales; and
 South Australian Murray (SS11) – South Australia.
Because of the interrelated and shared nature of water resources in the Murray and Lower
Darling Rivers, the most logical and efficient course of action will likely be for each
jurisdiction to prepare its WRP model using SMM. 22
The use of SMM would also be
consistent with the August 2013 Implementation Agreement6 for the Basin Plan which listed
obligations for the Authority and the jurisdictions to “Adopt eWater Source .... as water
resource plans are brought forward for accreditation assessment or sooner if achievable”.
Use of a model other than SMM to prepare each jurisdiction’s WRP model(s) along the
Murray and Lower Darling Rivers model would be inconsistent with the Basin Plan unless it
can be demonstrated that this other model is superior to one based on SMM. This is
because the section 10.49(1) of the Basin Plan requires that a “water resource plan must be
based on the best available information”.
The possibility of using MSM-BigMod as a WRP model has been raised with the reviewer.
However because further development and enhancement of MSM-BigMod is likely to be
curtailed as the MDBA’s key modelling tasks are progressively undertaken in SMM, by 2019
and prior to this date, it would appear very difficult to demonstrate that MSM-BigMod was
20

These requirements are set out in Chapter 10 of the Basin Plan.

21

Diversions within the Kiewa and Ovens Systems (and Finley Escape in the Edward-Wakool system) are currently not
explicitly simulated in SMM. These diversions are determined outside of SMM and in the case of the Kiewa and Ovens Rivers,
the tributary flows input into SMM already have these diversions removed. As noted in Chapter 8 of the SMM Report and Task
21 of Table 3, it is proposed that these diversions be explicitly included within SMM. Inclusion of these within SMM would be a
necessary first step before WRP models of these two valleys could be based on SMM.
22

With the possible exception of the WRPs for the Kiewa and Ovens Valleys – refer footnote 21.
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superior to SMM for the purposes of section 10.49(1) of the Basin Plan. In any event use of
MSM-BigMod to prepare a jurisdiction’s WRP would be inconsistent with the 2013
Implementation Agreement quoted above.
2.6.

Practice Notes for Implementation of Source Models

The MDBA is working in collaboration with CSIRO on a project titled Development of Practice
Notes for Source Model implementation. This project aims to support the adoption of a
‘Consistent Basin Water Modelling Platform’ within the Basin. This MDBA/CSIRO co-funded
project has two components, the first the development of practice notes and second is a
research component with a focus on reach calibration, particularly the estimation of routing
parameters and residual inflows.
These practice notes will detail the general principles that should be applied when
conceptualising, building and implementing Source models. As illustrated in Figure 1 the
development of practice notes aims to support the adoption of Source within the Basin by:
 providing a dialogue between jurisdictions to facilitate consistency and good practice
when building models to support water resource planning;
 documenting current and recommended methods for configuring and running WRP
models; and
 researching and compare methods for configuring and running WRP models.

Figure 1: Process for Development of Practice Notes
Source: https://wiki.ewater.org.au/display/SC/Practice+Notes

The principal research component of the project that is of relevance to the development of
SMM is estimation of residual inflows. Work is continuing on how best to place bounds on
residual inflows (to ensure estimates are plausible), and how the different methods used
across the Basin impact on the estimation of both residual inflows and lumped loss. It is
anticipated that by the end of June 2017 an analysis of existing methods across a range of
catchments will be complete to provide further guidance on the impact of the estimation of
residual inflows and losses on a reach water balance.
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Further details of the practice notes project including the general principles relating to
residual inflows that have been agreed to date are provided in Appendix F. It is anticipated
that SMM will be updated to incorporate the outcomes of this project as they emerge.

3.

ASSESSMENT OF SMM

This chapter provides the reviewer’s assessment of SMM based on:





the documentation of SMM provided to the reviewer;
liaison with MDBA’s staff responsible for development and implementation of SMM;
liaison with key staff from each of the jurisdictions who have responsibility for
providing feedback on SMM; and
the reviewer’s experience in hydrological modelling in the Basin.

Should the TWG adopt SMM as a candidate for the Authority’s BDL/BSM2030/WRP model,
the reviewer understands that consideration will initially be given to using SMM as the
Authority’s BDL model. Accordingly the reviewer’s comments in this chapter have been
formatted to reflect the principal model evaluation issues for BDL models (refer
Appendix E).
3.1.

Documentation

As listed in Section 1.3, the MDBA has prepared a range of documentation during the
development of SMM. This documentation covers all the key issues associated with model
development.
Overall the reviewer considers the documentation to be of a good standard. In reviewer’s
experience the extent and quality of documentation exceeds that provided for any of the
other hydrological models in the Basin including MSM-BigMod. Whilst this may be expected
given that the development of SMM has consumed more resources than the development of
any other model in the Basin, the reviewer considers the Authority should be complemented
for the documentation. He is keen that this standard of documentation is maintained as the
development and implementation of SMM progresses.
Further the use of the eWater internet site has provided an appropriate vehicle for the
jurisdictions to access the documents (and their revisions). NSW and SA have also used the
site to provide feedback whilst all the jurisdictions have used the TWG and other means to
provide their feedback to the MDBA.
The most relevant documents which are currently on the eWater site are listed in Table 2.
3.2.

Model Data

Climatic Data
The reviewer understands that in consultation with the jurisdictions and following the MDBA’s
internal review of different climate data sources, the following approach was adopted for
representing climatic data within SMM. In each case SILO data is extracted at approximately
a dozen locations over the coverage of the model:23
23

SILO (Scientific Information for Land Owners) is an enhanced database of historical climate records for Australia. It provides
daily datasets for a range of climate variables from 1889. The SILO database is hosted by the Science Delivery Division of the
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Table 2 – SMM Documentation on eWater Internet Site (as at February 2017)
Ref No

Report Title

Description

2015/03

Model Overview - Source
Model of Murray and Lower
Darling System

This report contains a high level overview of the SMM. It also
contains details on how the SMM is configured to represent the
different scenario options.

2013/18

Review of Murray Modelled
Inflow Data

Summarises the sources of data used to generate inflow data for
different scenarios. This includes methods adopted to fill gaps,
extend data sets and synthesise data to ensure that inflow data sets
are continuous over the required modelling period.

2013/25

Flow and Loss Calibration

Describes the configuration of flow and losses in the Murray and
Lower Darling System, including calibration and performance.

2016/06

Urban and Stock and
Domestic Demands on the
Murray and Lower Darling
rivers

Describes how urban, local water utilities, stock and domestic,
riparian and industrial demands are included in the SMM. It includes
an assessment of model performance.

2016/07

Irrigation Demands on the
Murray and Lower Darling
Rivers

Describes how irrigation diversions are represented on the Murray
and Lower Darling system. Includes model calibration and
comparison with previous modelling approach

2016/08

Environmental Demands

Describes how environmental demands are represented in the SMM

2016/03

Torrumbarry Irrigation Area

Describes the representation of the Torrumbarry Irrigation Area, as
included in the SMM

2015/08

Murray Resource
Assessment

Describes how the SMM determines total available water,
conveyance and minimum reserves and distributes the available
water resources between the states

2015/03

NSW Murray Accounting

Describes how SMM represents the process NSW uses to hold
reserves, allocate water to users and accounts on the NSW Murray

2015/03

NSW Lower Darling
Accounting

Describes how SMM represents the process NSW uses to hold
reserves, allocate water to users and accounts for use on the Lower
Darling

2015/03

SA Accounting

Describes how SMM represents the process SA uses to hold
reserves, allocate water to users and accounts for use on the South
Australian Murray

2015/03

Vic Accounting

Describes how SMM represents the process Vic uses to hold
reserves, allocate water to users and accounts for use on the
Victorian Murray

2016/16

Configuration of Salinity in
the Source Murray Model

Describes the configuration of salinity in the SMM

Plugins used in SMM

Describes the plugins that are currently used in the SMM





Morton Lake evaporation to define evaporation from storages, river reaches and
wetlands;
observed rainfall for input to storages, river reaches, wetlands and crop water use.
Missing data in filled using SILO patched point data for the same station; and
Penman-Monteith reference crop evapotranspiration for calculating crop water
requirements.

Department of Science, Information Technology and Innovation (DSITI).
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The reviewer concurs with the use of this data and notes that the methods involved provide a
consistent basis for infilling and extending missing data.
Diversion Data
The principal use of diversion data during the development of SMM was for calibration and
verification of the model. During previous model audits undertaken within the Basin,
calibration/verification difficulties have often arisen due to differences in diversion data
records held by the MDBA and the States. The reviewer understands that diversion data
that have been used have been derived from the MDBA ‘Cap’ records and are consistent
with those used for accounting.24 The reviewer also understands that arrangements have
been made between NSW DPI and MDBA to allow direct access to NSW’s diversion
database which has gone someway to resolving past inconsistencies between data records,
although it appears that little use may have been made of this additional data by the MDBA.
All diversion data is typically provided by each state on a monthly time-step although annual
data is provided for private diversions (and is subsequently disaggregated into monthly
values).25
Streamflow Data
The reviewer understands that the MDBA conducted a review of inflow data availability and
its quality during the preparation of SMM. This included the methods used for infilling and
extending inflow data over the modelling period i.e. from 1891 onwards.
There is confidence in these datasets as the majority are the same as those previously used
in MSM-BigMod and have already been reviewed as part of previous audits of that model.26
The most contentious issue relates to the inclusion (or exclusion) of streamflows from
ungauged catchments (also known as ‘residual inflows’), and if included, the most
appropriate means by which they should be included. The MDBA have advised that, in
common with the structure of MSM-BigMod, residual inflows are only explicitly represented in
SMM upstream of Hume Dam. As a consequence, downstream of Hume, allowance for
these inflows is implicitly provided within the losses/gains for each reach.
The MDBA’s SMM Report states that “ .. an analysis of residual inflows was undertaken on
reaches of the river system to understand whether additional representation of ungauged
catchment inflows could enhance model behaviour. It was shown that reaches upstream of
Yarrawonga were largely shown to be gaining reaches while those downstream of
Yarrawonga were predominantly losing reaches. It was decided that while including residual
inflows for the SMM downstream of Hume would provide a more comprehensive
representation of the water balance, the improvement to model behaviour is not likely to be
commensurate with the effort required”.
As there is considerable disagreement across the Basin about the modelling of residual
inflows the reviewer understands that as part of the development of best practice modelling
24

This data is typically received from the states as monthly volumes as part of continuous water accounting or the Water Audit
Monitoring processes.
25
Whilst a monthly or annual data interval is used in the provision of data to the MDBA, the source diversion data is unlikely to
have been recorded at these intervals and will have been has been ‘processed’ by the respective state water agency prior to its
transfer to the MDBA.
26

Refer documents B19, B28 and B29 in Appendix B.
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guidelines, further research on this issue is being conducted (which is described in
Section 2.6 and is being coordinated by the CSIRO). The MDBA have advised that “when
this research is completed, residual inflows to the SMM should be revisited”.
The reviewer favours a more explicit representation of residual inflows in SMM including
‘decoupling’ of the inflows from reach losses/gains. He also endorses the research being
undertaken by CSIRO and notes that the considerable differences in climate and data
availability between the northern and southern parts of the Basin will mean it unlikely that a
single approach to the simulation of residual inflows is appropriate.
3.3.

Model Structure

SMM has a broadly similar model structure to that use in MSM-BigMod including for creek
and river systems, storages and wetlands, flow routing, transmission losses, etc, although
there are a number of key differences including:
 Time-Step: use of a daily time-step which means that all management rules,
diversions, ordering and accounting rules are undertaken on a daily time-step rather
than the monthly time-step used in MSM;
 Diversions: irrigation diversions utilise an area-based crop demand procedure and
have removed the reliance on regression equations used in MSM. Other diversions
are also separated into urban, stock and domestic and irrigation diversions;
 Torrumbarry System: The Torrumbarry System is explicitly represented although the
flow, loss and management rules are adopted from Victoria’s REALM model (without
re-calibration);
 Resource Assessment: SMM carries out its resource assessment using
‘ModelManager’ which is the current assessment model approved through the
MDBA’s Water Liaison Working Group;
 Entitlement Types: More explicit representation of individual entitlement types as
defined in the State water sharing plans;
The shift to a daily model means that a number of modelling process which were previously
modelled in MSM on a monthly basis are now simulated in SMM on a daily basis and
consequently differences in simulation should be expected. This includes minimum flow and
other operational constraints, transfers between storages, flood operations including prereleases from storages, ordering and consumption of water and the rejection of ordered
water due to rainfall.
In order to assess whether the structure of any model is suitable it is necessary to
understand all the uses to which the model may be put. In respect of SMM’s potential use as
a BDL model or as part of BSM2030 activities, the reviewer is confident that SMM’s structure
is adequate as it has been developed to ensure it provides the same or better simulation of
processes as MSM-BigMod.17
In regard to other uses that may be required including for WRPs under the Basin Plan, future
changes to the structure could be required although these would probably be minor and are
unlikely to be required in most applications and in any event would be required very
infrequently. Although it would be possible to create a more detailed model structure, e.g.
with finer scale reach definition, diversion definitions, flow reporting locations, etc, it is
probably unwise and unnecessary to include these in the current model because of the
additional overheads and inefficiencies that would be created. In any event it is likely to be
easier to modify the model structure within SMM than MSM-BigMod.
In conclusion the reviewer considers the existing structure of SMM is appropriate.
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3.4.

Calibration of Routing and Loss Parameters for Flow Reaches

The calibration of flow routing and loss parameters was undertaken on a reach by reach
basis. Flows at the upstream end of each reach and diversions within the reach were
‘forced’ to known values and the flow routing and loss parameters were selected to obtain an
appropriate ‘fit’ to the recorded flows at the downstream end of the reach. This is a typical
calibration procedure.
The performance of the calibrated flow reaches is presented in Table 22 of the SMM Report
using various metrics which have been adopted by the MDBA.27 The reviewer notes there
has been some discussion with the jurisdictions as to whether the chosen metrics are
appropriate and whether they should be the principal guide to determining calibration ‘effort’.
The reviewer has not undertaken a detailed review of all calibrations as part of this review as
this will likely be carried out when the BDL model is formally presented for approval. By this
stage some additional model refinements will also have been carried out. Nevertheless the
reviewer considers the calibration is generally satisfactory and has achieved a standard
equal to or better than MSM-BigMod. He also endorses the standardised report card
approach which has been used in Appendices C and D of the SMM Report.
3.5.

Calibration of Demand Relationships

There have been some significant changes in the way diversions are represented in SMM
compared with MSM-BigMod. In particular irrigation, urban and stock and domestic
demands are now represented explicitly.
Further irrigation diversions are computed daily and are based on a crop demand model,
driven by climate, crop area and planting decisions whereas previously MSM-BigMod relied
on monthly regression equations to estimate these diversions. Whilst there were various
reasons why MSM demands were initially estimated from regression equations some
decades ago, there has been criticism of this approach in recent years.
The principal limitation of the regression approach is its lack of robustness and accuracy
when used under conditions that are different from the calibration period. In particular under
Basin Plan conditions with significant changes in entitlement due to water recovery and
changed river management conditions, there is reduced confidence that the regression
relationships would perform satisfactory. Consequently it has long been the view of many of
the jurisdictions that a change to a more deterministic approach such as the crop demand
model in SMM, should be implemented. The reviewer agrees with this change of approach
despite the extensive amount of work required for its implementation.
As with any demand model the robustness and accuracy of the resultant predictions are
dependent on the data and modelling effort applied during calibration. The reviewer notes
that the MDBA modellers have in most cases used the existing monthly diversion records
already held by the MDBA and there have been criticisms from the jurisdictions that other
data was held within their organisations that was not accessed and which may have yielded
an improved understanding of diversion characteristics.
Nevertheless as a result of feedback from the jurisdictions, the spatial representation of
27

These metrics comprise:
(a) Percent Bias (Bias)
(b) Coefficient of determination (R2)
(c) Nash-Sutcliffe Efficiency (NSE)
(d) RMSE- observations standard deviation ratio (RSR)
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diversions has been improved relative to both MSM-BigMod and what was initially proposed
for SMM.
There has been an extensive amount of work undertaken in calibrating the demand models
to simulate NSW, Victorian and SA diversions in SMM. It has not been within the ambit of
this review to provide a detailed assessment of these calibrations. This will likely occur a
later stage if/when the model is provided for BDL assessment as it will be necessary to
demonstrate that SMM has been accurately configured and calibrated to represented
‘baseline’ conditions (refer Appendix D).
Nevertheless the reviewer is satisfied that sufficient calibration has been undertaken so that
diversions are (or could be) simulated in SMM to a standard at least comparable to that in
MSM-BigMod.
3.6.

Verification and Testing

The MDBA chose the period from July 1983 to June 2012 for testing of the fully integrated
model. Over this period SMM was used to calculate demands, resources, allocations and
management rules and compared with the historical behaviour. One difficultly with this
comparison is that there were numerous changes in water management practice over this
period and it was not practical to include all of these in SMM for the purposes of this test.
Consequently the testing was not a true comparison of ‘like with like’.
The SMM Report lists some of the system changes which couldn’t adequately be
represented and would therefore influence the comparison of modelled and actual behaviour.
These included:
 representation of the special water sharing arrangements during the 2006-09 drought
and the suspension of the NSW Water Sharing Plan for the River Murray in 2006;
 switch to continuous accounting of State water sharing in 1989;
 use of the BDL level of development rather than actuals;
 no simulation of the use of TLM water although the TLM water recovery was included
in the environmental accounts;
 various inconsistencies in the Lower Darling including no harvesting of water by
Tandou in its on-farm storages and no simulation of Anabranch replenishments.
The statistics of the comparison between modelled and actual behaviour are presented in
Section 5.3 of the SMM Report. These demonstrate that the model is generally performing
to an acceptable standard but there are a number of exceptions where the performance is
poor. Given that all system changes were not adequately represented in SMM for this
testing, it is not unexpected that some significant differences between modelled and actual
behaviour would occur. These include:
 the under estimation of NSW, Victorian and SA diversions;
 very poor replication of some Lower Darling diversions; and
 some poorer than expected replication of storage behaviours, particularly Lake
Victoria and Dartmouth, and to a lesser extent, Hume and Menindee Lakes.
Without a more intensive review of these differences the reviewer considers the testing to be
inconclusive and this is an area where further details will likely be required when SMM model
is presented for approval as a BDL model.
Despite the inconclusive nature of the testing presented in the SMM Report, the reviewer is
confident that SMM when properly configured as a BDL model, would likely perform to an

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

18

Bewsher Consulting Pty Ltd
J2137R_3.docx

equal or better standard than MSM-BigMod.28
3.7.

Sensitivity and Uncertainty Analyses

There is a limited discussion of these issues in the SMM documentation that has been
produced to date.
When the SMM BDL model is prepared and documented there may be a need to provide
additional documentation relating to the sensitivity of diversions to variations in the assumed
crop demand parameters for baseline conditions under the Basin Plan.
3.8.

Salinity

The application of SMM as part of BSM2030 has been discussed in Section 2.5 and
Appendix D.
3.9.

Application of SMM to BDL and Without Development Scenarios

A discussion of these model scenarios is presented in the SMM Report but their
consideration is beyond the terms of reference of this review.17
3.10.

Model Improvements Listed in the SMM Report

Within Section 8 of the SMM Report the MDBA have identified an initial list of model
improvements. The reviewer supports the identification and inclusion of this initial list in the
report.
3.11.

Other Model Issues and Proposed Tasks to Rectify Deficiencies

In addition to these improvements, further more detailed lists of issues, comments and
questions from each of NSW, Victoria and South Australia, have been prepared by the
MDBA and these appear in Tables E1, E2 and E3 respectively in Appendix E. Whilst
Queensland maintains a key interest in the development of Source models within the Basin,
the reviewer is not aware of any specific matters in relation to SMM that Queensland requires
to be included within Appendix E.
The lists in Appendix E include matters that have been posted on the eWater site or raised
at meetings between the MDBA’s SMM team and the jurisdictions. The lists also include
some issues that were discussed with the reviewer during his consultation with the
jurisdictions – as noted in Section 0 of this report.
The manner in which these issues are proposed to be addressed (or have already been
addressed by the time this report was prepared) is set out in Table 3 below.

28

The reviewer notes that a direct comparison with diversions over the 1983-2000 period is presented in Table 71 of the SMM
Irrigation Demands report (i.e. document B10 in Appendix B). This comparison lists the performance of both MSM-BigMod and
SMM against recorded diversions. This indicates that in almost all cases, MSM-BigMod performs better than SMM.
Nevertheless this is to be expected as MSM-BigMod diversion relationships were calibrated to the data in this period. However
when used outside this period under differing entitlement, resource and climatic conditions, poorer performance of MSM-BigMod
relative to SMM is expected. This is because SMM seeks to simulate the physical behaviour in response to varying entitlement,
resource and climatic conditions and therefore is more likely to be able to simulate diversions when these conditions are
different from those in the calibration period. Because of the nature of regression relationships, the robustness of the
relationships to operate outside the conditions experienced in the calibration period is unknown.
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Table 3: Priority Tasks for Improvement of SMM (as at January 2017)
Task
No

Priority

Date
mm/yy

Task Description

MDBA Comment

State
29
Issue ID

Determine why SMM and MSM is over predicting the Victorian
Allocation and complete

Matthew Bethune has been in contact with GM-W and has
a good understanding of the process used in the
allocation process. Testing of the new methodology has
been undertaken in a simple model and is currently being
incorporated and tested in the SMM

Vic(3)
Vic(35)
NSW(56)

1

High

01/17

2

Med

01/17

3

High

01/17

4

High

02/17

5

High

02/17

Investigate the underestimation of transfers between Dartmouth
and Hume, and Hume and Lake Victoria generated by the
Resource Assessment

Step 1 has been completed
Step 2 is underway
It is expected that Task 6 will resolve Task 5
Better reflect the reality. May encounter configuration
problems in Source. Would be good to complete before
Task 8

Temporary trade – additional work is required to test whether the
adopted method for representing allocation trade can be used to
support trade between the different States.
Off-allocation – extend off-allocation behaviour to all NSW diverters
who hold supplementary access entitlements. Currently only MIL has
modelled supplementary access
The Murray SOURCE BDL model should include all improvements
proposed by Barma (Barma 2012) for MSM BigMod configuration of BDL

Has been tested. Will be included in updated report
Off-allocation configuration bugs addressed in Source
v4.2.0, so work can now be done
Thought that recommendations are included. Need to
check.
Underestimation of transfers is primarily due to:

Some errors in the calculation of system
transfers (calibration + BDL)

No inclusion of the TLM demands in the
Resource Assessment (BDL) See Task 6

6

High

02/17

Include the TLM Demands into the Resource Assessment:
Step 1: Extend the Resource Assessment model to include the
Lower Lakes and Chowilla
Step 2: Include usage at Gunbower, Koondrook-Perricoota,
Hattah and Lindsay/Mulcra into the RA

7

Med

02/17

The TIS should be modelled as a separate ownership system
independent of the Upper Murray

8

Med

02/17

9

Med

02/17

MDBA to provide DELWP with source of existing model entitlements
from MSM
DELWP to confirm CHWN is urban only

10

High

03/17

Explicit inclusion of Victorian Irrigation loss relationships

For Murray Valley and Torrumbarry

11

High

03/17

Undertake Review of TIS representation with Victoria

Task 7, Task 8 would ideally be complete before doing
this

12

High

03/17

Review Murray Resource Assessment Model with NSW to ensure
common understanding on:

29

Vic(31)

SA(6)
SA (19)

Vic(10)
Vic(11)
Vic(13)
Vic(16)
Vic(36)

NSW(81)
NSW(82)

Refer Appendix E for a description of the State Issues listed in this column.
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Task
No

Priority

Date
mm/yy

Task Description




13

High

04/17

14

High

04/17

15

High

05/17

16

High

06/17

State
29
Issue ID
NSW(83)
NSW(84)
NSW(92)
NSW(93)
NSW(106)
NSW(110)
NSW(129)
NSW(130)

MDBA Comment

Terms,
derivation of formulas,
relationships e.g. Inflow assumptions

Review Lower Darling Allocation and Accounting with NSW to
ensure common understanding on:

Riparian releases

Trade

Losses

Allocation

Off-allocation

Trigger for reallocation

Inflow assumptions
Review NSW Murray Allocation and Accounting with NSW to
ensure common understanding on:

AWD after May

Representation of without debit (WOD) water in accounts

Allocation process

Address concerns about how commitments/reserves e.g.
CHWN are included in model
Update Individual Reports to include state comments and
solutions compiled in state comments sections. Reports to update
include:

Flow and Loss Calibration Report

Urban and Stock and Domestic Demands

Environmental Demands

Torrumbarry Irrigation Area

Murray Resource Assessment

NSW Murray Accounting

NSW Lower Darling Accounting

Vic Murray Accounting

SA Murray Accounting

Ownership and Operation Rules

NSW(197)
NSW(198)
NSW(199)
NSW(201)
NSW(202204)

Update for states comments identified in spreadsheet –
State Comments v5.xlsx

Update for states comments identified in spreadsheet –
State Comments v5.xlsx
Update for other improvements made to the model as a
result of both model development and software

Update SMM Model Overview Report
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Task
No

Priority

Date
mm/yy

17

Med

06/17

Include representation of the South Australian Storage right

18

Med

06/17

Model Locks 1 to 5 in South Australia explicitly as weirs rather than
storage routing reaches

19

Low

12/17

20

Low

xx/xx

21

Low

xx/xx

22

Low

xx/xx

23

Low

xx/xx

24

Low

xx/xx

25

Low

xx/xx

Task Description

Update estimate of residual inflows once an agreed method is reached
based on CSIRO practice notes project.
Currently the GWLoss custom function is being used to model losses
using an antecedent moisture store. Source IMS groundwater
functionality potentially has the capacity to replicate this functionality
however it is not currently being used as it decreases efficiency in using
the platform and needs to be refactored. As such it has not been used
but should be considered as an alternative in the future.
The following demands in the model are not explicitly calculated in the
model. These demand models need to be included, though they are
largely separate from the model process it is unlikely they will impact
the model results.
o Finley Escape
o Ovens Diversions
o Kiewa Diversions

MDBA Comment

State
29
Issue ID

development by eWater
Not required for BDL, though will be required for WRP
Undertake in partnership with South Australia. Need to
check available data, would be good to develop a practice
not on configuration of weirs
Will include in the Hume to Yarrawonga reach once
methodology is finalised

SA(15)
NSW(68)

Dependent on eWater and NHMP development priorities

Currently still using output generated from MSM
regression equations. The regressions are based upon
climate data so they are independent of the SMM,
however it would be good to generate the demand outside
of MSM. Probably as a pre-calculated timeseries. Also
question the importance of the Ovens diversions now that
inflow is based at Peechelba
Revise the methodology used to derive Broken Creek
Inflows and also look at incorporating modelled return
flows from Broken Creek Escape

Update calibration of the inflows from the Broken Creek
There is limited data available along the Edward-Wakool system
to perform comprehensive calibration, though good metrics are
achieved at Stoney Crossing. Further work could be done on the
calculation of losses in this area particularly as knowledge of
floodplain inundation increases
Revisit irrigation demand calibrations if/when better data is
available
Investigate impact on Irrigation demands of more variety in
parameters for

Root depth

Target depletion levels

Winter crop factors

Joint project being undertaken by MDBA and CSIRO is
looking at flood behaviour in the Edward-Wakool system.
Information generated from that study to be used to inform
calibration.
This is part of ongoing model improvement

Outcome of this will depend on development and
agreement of crop modelling practice note

SA(12)
NSW(17)
NSW(18)
NSW(19)

Note: xx/xx means that the activity has not yet been scheduled.
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The proposed tasks in Table 3 have been prepared to address the principal issues identified
to date and which could potentially be a barrier to adoption of SMM as the
BDL/BSM2030/WRP model. Accordingly it is seen as a key outcome of this review.

4.

ISSUES RAISED DURING CONSULTATION WITH THE STATES

During the course of the review interviews were conducted with nominated personnel from
each of the States represented on the TWG. The dates of these interviews and personnel
involved in each are listed in Section 1.4.
The principal issues relating to the potential use of SMM as the BDL/BSM2030/WRP models
that were identified during these interviews are provided in this section of the report.
4.1.

Issues Raised by Queensland

As listed in Section 1.4 the reviewer held discussions with a group of DSITI’s modellers and
those with responsibility for modelling on 9 November 2016.
The following feedback was provided in relation to the MDBA’s development and
implementation of SMM:
 overall the group was complimentary of the consultative and transparent nature that
had surrounded the development of SMM. In particular the TWG, the eWater site,
the monthly modellers forum and the development of practice notes were highlighted
as being very worthwhile initiatives that facilitated feedback from jurisdictions and
ensured that the jurisdictions were regularly kept abreast of the SMM development;
 the group supported the decisions that had been made on the use of SILO climate
data and the approach to evaporation that had been adopted for SMM;
 there was considerable discussion about the best methods for configuring residual
inflows but the group supported the initiatives to address this with the research being
undertaken by CSIRO as part of the development of practice notes;
 the group considered the move to a dally time-step and the introduction to crop based
water demands in lieu of regression equations to be an important forward;
 the model coverage was considered adequate but the group recommended inclusion
of the Snowy system in the future;
 the MDBA’s approach of initially developing SMM to a standard, and with capabilities
at least equal, to MSM-BigMod was considered to be reasonable and pragmatic and
a necessary first step to adoption of the model;
 the group supported the output of model results via standardised ‘report cards’
wherever possible to maximise consistency and understanding;30
 there was also a discussion of other Source implementation projects within the
Queensland valleys of the Basin. In particular the group, whilst generally pleased
with Source, was concerned at the slow run times, software bugs and some poor
graphics.

30

The reviewer notes that the current template of the calibration report cards used in Appendices C and D of the SMM Report
was prepared by DSITI staff. These report cards are a useful addition to the report.
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4.2.

Issues Raised by NSW

Whilst the reviewer held discussions with the relevant staff from NSW DPI, much of NSW’s
views were already known to the reviewer because NSW has made considerable use of the
eWater site to provide feedback on the development of SMM. This feedback has been
provided progressively as the MDBA have posted material to the site.
Not only has the NSW feedback related to the procedural approaches being used by the
MDBA to build and calibrate SMM, it has on occasions been very detailed particularly
regarding flow behaviour, accounting and demands within the NSW portions of SMM.
The following is a summary of the feedback provided by NSW which the reviewer has
gleaned from a review of their feedback on the eWater site and his discussions with the
relevant personnel:
 DPI have concerns over the use of too many custom functions and, when used as a
last resort, consider these must be clearly documented and version-controlled;
 they are supportive of the MDBA’s approach to evaporation and climate data;
 there is a need for clearer schematics of the model that convey the model structure to
a wider audience who are not looking at computer files;
 DPI are critical of using achievement of calibration metrics to guide the calibration
effort rather than ‘return for effort based on available data’ and ‘fit for purpose’
approaches;
 inadequate consideration given to model performance during wet and dry flow ranges
or resource constrained periods, when calibrating and testing;
 whilst recognising the pragmatism of using the MSM-BigMod ‘standard’ to guide the
initial model development effort, DPI consider that MDBA must ensure that the
development work goes further in order to meet the emerging needs of environmental
water management in the Basin;
 DPI are keen for losses and ungauged inflows to be ‘decoupled’ in the structure of
each reach of the model;
 they are supportive of the research and initiatives being undertaken by CSIRO in the
development of practice notes;
 DPI are critical of MDBA for not searching farther within the NSW diversion database
to obtain additional data for use during establishment and calibration of demand
models;
 they are very supportive of the move away from regression relationships to cropbased water demand modules;
 noting that models can be good at some things and poor at others, DPI consider
there is a need for the documentation to better describe the credentials of the model
accurately using common language. This might include making qualified ‘fit for
purpose’ capability statements about a variety of possible uses of SMM, without
making more generic statements about capability/accuracy that might be misleading
and cause future problems if interpreted incorrectly;
 DPI consider the development of modules for the simulation of urban and stock and
domestic diversions to be a significant step forward from MSM-BigMod and they
suggest that these constitute ‘best practice’ for all models in the Basin;
 DPI see the simulation of an internal channel structure within the Torrumbarry
Irrigation system and the removal of the regression equations as a very worthwhile
improvement;
 they are critical of the ‘available resource versus allocation’ (ARA) table approach
used in SMM to simulate NSW Murray water sharing and accounting as it mimics
MSM’s approach (which DPI consider to be deficient) and does not adequately reflect
actual practice;
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4.3.

DPI have concerns over the lack of transparency in the ‘black box’ approach used in
the Murray Resource Assessment.
Issues Raised by Victoria

A number of key concerns were raised by the Victorian DELWP when the reviewer met with
their senior hydrologic modelling personnel on 16 November 2016. At that meeting the
reviewer was also made aware of other meetings and a workshop between DELWP and the
MDBA that had previously taken place to discuss the development and implementation of
SMM.
The reviewer understands the following list of issues embodies DELWP’s principal comments
including matters that still remain of concern:31
 DELWP recognise that significant progress has been made with SMM particularly:
 documentation as there is now superior documentation than was available with
MSM-BigMod; and
 testing of SMM has demonstrated that the model can achieve simulations
comparable or better than MSM-BigMod;
 nevertheless risks and uncertainties remain. These concerns relate to SMM’s
operations within the first five years of a WRP when a non-compliance with a longterm annual diversion limit for an SDL Resource Unit may emerge. In these
circumstances it is DELWP’s view that there is still insufficient confidence in SMM to
rule out a modelling irregularity (rather than excessive take) as the reason for such
non-compliance;
 whilst such a situation could arise with MSM-BigMod, because of the long history of
use and acceptance of this model, DELWP prefers to have MSM-BigMod available in
these circumstances as they believe it will be easier for decision makers if this model
is available;
 various options have been discussed with the reviewer and the MDBA as a means of
improving confidence in SMM prior to finalisation of the WRP models (by 2019). This
included reconciliation with MSM-BigMod results (which has already been
undertaken) and the validation of SMM against other data sets (including more
rigorous tests of Victorian water accounting functionality). Undertaking this work
appears worthwhile although it may not be sufficient to engender complete
confidence in SMM;
 consequently DELWP is of a view that concurrent operation of MSM-BigMod and
SMM will be required in the initial years of the Basin Plan.
DELWP have raised some very important issues here that influence their potential adoption
and use of SMM for use within the Victorian Murray for BDL/SDL/WRP purposes. In
response to these matters the reviewer makes the following comments:
 all models including MSM-BigMod and SMM are approximations and contain
uncertainty;
 consequently at any time after 2019 there will be a risk with any model of
inappropriate ‘triggering’ of a non-compliance with a diversion target, even if the
model was rigorously calibrated and tested. This could certainly happen if either
MSM-BigMod or SMM was used. It has been the situation with all ‘Cap’ models in
the Basin since annual cap compliance targets were introduced over a decade ago;
 the key issue for DELWP appears to be not so much that this could occur but rather
that if it should occur, during say the first five years of operation of a SMM SDL
31

This list of issues was confirmed in email correspondence between DELWP and the reviewer on 16 January 2017.
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4.4.

model, it may be difficult to explain/defend use of SMM to their decision makers;
DELWP’s suggestion to have MSM-BigMod on ‘standby’ for use in such a situation
may be valid. This is because the “reasonable excuse” provisions of Clause 6.12 of
the Basin Plan would allow a jurisdiction to investigate any potential exceedance of a
diversion target using other methods;
nevertheless there would be considerable ‘overheads’ required to keep MSMBigMod abreast of SMM development into the future and therefore it is unlikely that
MSM-BigMod would be maintained in case it was needed. Rather the work required
to update and enhance MSM-BigMod would occur when and if it was required as
part of establishing a ‘reasonable excuse’ in such circumstances;
as noted in Section 2.5, any WRP must be based on the best available information
and consequently this will likely require all of the jurisdictions’ WRPs to be developed
from SMM rather than MSM-BigMod. This is because by the time a WRP is
submitted for approval, SMM development will have out-stripped MSM-BigMod.
Issues Raised by South Australia

The reviewer held a meeting in Adelaide with South Australia’s DEWNR on 5 December
2016 to discuss their views on SMM. Following that meeting DEWNR provided the reviewer
with the following written comments:32
 DEWNR is currently evaluating and documenting the assumptions that were used by
the MDBA to represent the BDL. The end point of this will new LTDLE factors;
 the parameters and assumptions that are within the current MSM model and used to
determine the BDL in 2012, are not considered representative of the SA policies at
the time. The issues are likely to be discussed with the MDBA in February 2017, at
which time the Source model that has the same assumptions can be updated. Given
this, the current Source Murray Model could not be expected to be representative of
the BDL for the SA Murray (SS11);
 there is also concern about the process used in the model to restrict the total annual
diversions in years that start with restrictions but where conditions improve to allow
full allocations to be made. In some or most cases, it is expected that the full
allocation could still be utilised, despite the full allocation being made later. Many
irrigator decisions are not made early in the water year, or are made with options for
obtaining additional water should allocations not increase. The process effectively
creates compliance issues if allocations are increased a few months into the water
year. The model should ‘catch up’ and allow for the full allocation to be taken, and
not artificially limit the take based on early announcements of below full allocation;
 it is unclear how the crop models interact with the above concern, and if the annual
diversion calculated will be artificially limited if the model decides annual crops are
not planted, which may not represent reality. This represents a major issue with the
use of the model as a BDL or SDL model;
 any monthly data used to calibrate the models comes from a small proportion of
monthly meter readings, which does not necessarily represent all irrigation use
across the region. There is concern that additional factors may have been used to
improve calibration but that this is not allowing for a true representation of the system
water use and decision making processes.
The reviewer notes that DEWNR have made some useful comments about the depiction of
32

These comments were provided in DEWNR’s email to the reviewer on 22 December 2016. As part of this email it was noted
that DEWNR were still working through the issues and they expected to have additional discussions with the MDBA in February
2017 which may provide further clarity on the issues listed here. (At the time this review report was being drafted no feedback
from this potential meeting between DEWNR and MDBA had been provided and consequently, is not documented here).

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

26

Bewsher Consulting Pty Ltd
J2137R_3.docx

SA demands in SMM. To the extent that they relate to the configuration of SMM to properly
reflect baseline conditions for a BDL model, these are beyond the terms of reference of this
review but will need to be considered as part of the approval of a SMM BDL model.
Nevertheless the remaining comments made by SA in relation to:
 the structuring of the demand modules to respond to improving allocations during an
irrigation season; and
 the use of monthly data to calibrate the demand modules,
are matters for this review.

5.

RESPONSE TO TERMS OF REFERENCE

The reviewer’s responses to the specific matters raised in Section 1.2 above are provided in
this section.
In regard to the two-step process discussed at the end of Section 1.1 the reviewer
understands this review is ‘Step 1’ in that process. The key issue for this review is whether
SMM can be considered a ‘candidate’ for the various modelling capabilities and practices
listed in the TOR. In other words although a specific modelling capability may not be
completely implemented at the time of writing this report, the primary consideration is
whether it can be anticipated to be available in the near future, say by the end of 2017.
This approach involves an anticipation of SMM’s future development progress based on
continuation of an appropriate level of modelling resources and the cooperation of the
jurisdictions. Whilst such an assessment is based on the reviewer’s knowledge of the
model’s progress to date, it also requires a subjective assessment based on the reviewer’s
experience, of the likely future progress having regard to the present deficiencies in the
model and the MDBA’s proposals to rectify these (i.e. the prioritised tasks listed in Table 3 ).
As SMM is under continual development, its modelling capability is being progressively built
and therefore it is appropriate for the TWG to request this type of review as important
decisions have to be made now by the MDBA and the jurisdictions in planning for the future
BDL/BSM2030/WRP model(s).
5.1.

Comparison with MSM-BigMod

TOR 1: Assess whether the Source Murray model is equal to or better than MSM-BigMod (is
the SMM the best available model) for:
a) supporting water resource planning; and
b) modelling salinity and salt interception works/measures.
Very significant model development work has been underway on SMM for a number of years
in order to prepare a replacement for MSM-BigMod. SMM will be superior and much better
suited to the future water resource planning needs of the MDBA and the jurisdictions.
SMM is already likely to be “equal or better than MSM-BigMod” or will be in the very near
future.
In the opinion of the reviewer SMM is very clearly a candidate to replace MSM-BigMod and is
already or will be very shortly, the best available model for:
a) supporting water resource planning; and
b) modelling salinity and salt interception works/measures (refer Appendix E).
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In relation to SMM’s salinity capabilities raised in (b) above, a complementary assessment
was carried out in September 2016 and is reported in Appendix D. This stated that “there is
reason to believe that the internal flow and salinity routing processes within SMM are equal
to, and may possibly be marginally better, than MSM-BigMod…. The reviewer endorses the
Authority’s proposal to utilise SMM …. as the Authority’s model for the purposes of
Schedule B and BSM2030 in the very near future (i.e. from 2017 onwards). … As a
consequence … it would appear to be inefficient and unnecessary to upgrade MSM-BigMod
further”.
5.2.

Use of Best Available Information and Modelling Practices

TOR 2: Assess whether the SMM has used the best available information and was
developed according to “good modelling practices”.
In the reviewer’s opinion, having regard to this initial phase of model development, SMM has
used the best available information and was developed according to “good modelling
practices”. The data and practices that have been used are equal to or better than those
employed in MSM-BigMod.
Nevertheless as with any model, further data exists such as diversion data, which if used
would allow an enhancement of the model. This could be undertaken in the future subject to
resources and other modelling priorities. The reviewer notes that Tasks Nos 25 and 25 have
been identified to address this enhancement (refer Table 3).
5.3.

Readiness of SMM

TOR 3: Assess the readiness of the Source model to support:
a) development of water resource plans;
b) assessing existing and future policy and management options; and
c) support the development and maintenance of the BSM2030 and salinity
registers.
In the opinion of the reviewer, sufficient work has been undertaken for the MDBA and the
jurisdictions to commit to the SMM performance targets listed in Table 1.
In relation to SMM’s readiness to address the specific items listed in this TOR:
a) SMM’s BDL and SDL models will need to prepared and adopted before WRP
models can be prepared. As noted in Section 2.5, WRP models based on
SMM are likely to comprise the “best available” information and if so, such
models are the only ones that could be used for WRPs under section 10.49(1)
of the Basin Plan;
b) as SMM already has, or will shortly have, superior capabilities to MSM-BigMod,
it is/will be appropriate to use SMM for “assessing existing and future policy and
management options”; and
c) as stated in Appendix D and Section 5.1, the reviewer endorses the
Authority’s proposal to further enhance and validate SMM so that it can be used
as the Authority’s model to “support the development and maintenance of the
BSM2030 and salinity registers”
5.4.

Enhancements to SMM

TOR 4: Identify any future enhancements to the SMM:
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The list of tasks that are scheduled in Table 3 together with the model improvements
identified in Chapter 8 of the SMM Report, are an appropriate list of model enhancements
foreseen at the current time.
As with any model, this list will need to be reviewed as model development continues and
new modelling requirements emerge.
5.5.

Issues to be Addressed in Step 2

TOR 5: Identify issues MDBA should address as part of Step 2 in the adoption process.
This TOR requires identification of issues that the MDBA should address in order to support
“adoption, including customising to represent state requirements for water resource planning”
(refer Section 1.1 above).
A SMM BDL model has already been prepared and is documented in Chapter 7 of the SMM
Report. Whilst it has been outside the terms of reference to include this model within the
current review, it is clear that SMM has the necessary capabilities to simulate BDL.
In order to progress to the SDL and WRP models, the key additional capabilities necessary
within SMM will comprise:
 simulation of water recovery and the corresponding environmental watering
proposals;
 inclusion of SDL adjustment measures; and
 any new water sharing arrangements proposed as part of a jurisdiction’s WRP.
In the reviewer’s opinion, because implementation of these capabilities will require
modifications to the model, it is likely that it will be easier to implement these within SMM
than within MSM-BigMod due to the improved modelling platform that is available via Source.
Nevertheless it is difficult to identify all the issues that the MDBA should address at the
present time until further details of the environmental watering proposals and any changes to
water sharing plans are known.
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6.

SUMMARY AND CONCLUSIONS

(a)

SMM is a new daily time-step model of the Murray and Lower Darling River Systems
which has been developed to service all the MDBA’s hydrologic and salinity modelling
requirements in these river systems for the next decade or longer. SMM will supersede
all the hydrologic modelling capacities previously provided by MSM-BigMod and will
deliver better capabilities to model new WRPs and emerging environmental watering
requirements under the Basin Plan.

(b)

The adoption of the eWater Source modelling framework for the preparation of SMM is
consistent with the requirements of the 2013 Basin Plan Implementation Agreement.6

(c)

SMM has been under intensive development for the last four years and has progressed
to a stage where very soon it can be adopted as the preferred hydrologic simulation
tool in the Murray and Lower Darling River systems.

Is SMM a ‘Candidate’ for BDL / BSM2030 / WRP Model(s)?
(d)

The current review has been commissioned to assess whether the model development
has progressed sufficiently for SMM to be considered as a ‘candidate’ for:
i.

the Authority’s BDL model;

ii.

the Authority’s salinity model to fulfil the legislated requirements under BSM2030
and Schedule B of the MDB Agreement; and

iii.

preparation of the jurisdictions’ WRPs for the various Surface Water WRP Areas in
the Murray and Lower Darling Valleys within the coverage of SMM.

(e)

Based on the activities undertaken during this review and his experience of hydrologic
modelling within the Basin, it is certainly the opinion of the reviewer that SMM is a
‘candidate’ for these models.

(f)

Subject to continuation of the necessary levels of resourcing and the cooperation of the
jurisdictions, adoption/approval could occur within the next 12 months for the
BDL/BSM2030 models and soon after for the WRP models, subject to the ‘uptake’ of
SMM by the jurisdictions.

Consultation and Documentation
(g)

Development of SMM has occurred in consultation with the jurisdictions and its
development progress has been reported regularly via the TWG. A detailed range of
technical reports including those in Table 1 has been prepared on all aspects of SMM’s
development. These reports have been posted on eWater’s internet site and where
appropriate, the reports have been updated as development has progressed. These
reports are generally of a very good standard.

(h)

SMM has been developed in an open and transparent manner. The eWater site has
facilitated feedback from the jurisdictions on the development and documentation of
SMM. Provision of feedback by this method has been embraced by NSW who have
been the largest contributor and also by SA. Nevertheless all of the jurisdictions have
provided feedback via other mechanisms including emails and meetings, and various
interviews which the reviewer conducted directly with each jurisdiction.
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(i)

Overall the reviewer is pleased with the consultative approach which the MDBA has
adopted and the level of feedback provided by the jurisdictions during the development
of SMM.

Known Model Issues and their Rectification
(j)

There is still work required to bring SMM and its documentation to a stage where it can
be approved and adopted although as stated above, the reviewer considers this is
imminent.

(k)

All of the model issues which have been identified through these processes have been
logged and appear in Tables E1, E2 and E3 in Appendix E. The reviewer has
considered each of these with the MDBA modelling staff and a consolidated list of
rectification tasks, with priorities, has been prepared and is presented in Table 3.

(l)

If each of the members of the TWG can endorse the tasks and timeframes in Table 3,
then this would potentially be one of the most significant outcomes of this review. This
would then allow the MDBA to move towards formal approval and adoption of SMM as
the BDL / BSM2030 / WRP model(s) in accordance with the scheduled actions in this
table.

Development of WRP Models based on SMM
(m)

Assuming the work in Table 3 proceeds as scheduled, it would appear necessary for
all WRP models within the coverage of SMM, to be prepared based on SMM (with the
possible exception of the models for the Kiewa and Ovens Valleys).21

(n)

This is because section 10.49(1) of the Basin Plan requires that a “water resource plan
must be based on the best available information” and it is likely that in the near future
and before June 2019, SMM will be the best available model.

Salinity Modelling Capabilities
(o)

In September 2016 an issue arose in relation to the extensive modelling required to
update the salinity registers and other requirements for BSM2030 which were last
updated with MSM-BigMod in 2003. The issue put to the reviewer at that time was
whether it was wise to undertake the necessary improvement to MSM-BigMod to
facilitate these updates or whether the modelling resources were better directed to fasttracking SMM to service these BSM2030 tasks.

(p)

The reviewer recommended to the MDBA that the most efficient and appropriate
course of action was for them to discontinue further improvement of MSM-BigMod and
move quickly to implementation of SMM for these BSM2030 tasks. (This advice is
documented in Appendix D).

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

31

Bewsher Consulting Pty Ltd
J2137R_3.docx

APPENDIX A
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APPENDIX B

PRINCIPAL DOCUMENTS
EXAMINED DURING THIS REVIEW

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

B

Bewsher Consulting Pty Ltd
J2137R_3.docx

Review documents (in chronological order):
Documents Available on the eWater Internet Site
B1.

Implementation of an area based crop water demand model for the Murray and Lower
Darling rivers. Technical Report 2013/29. November 2013.

B2.

Hydrological Modelling of Hattah Lakes using Source IMS. Technical Report 2013/06.
June 2013.

B3.

River Murray System. Comparison of Different Climate Data Sources. Technical Report
No 2013/13. Version 12.0. July 2013.

B4.

Draft Review of Inflow Data for Source. Technical Report No. 2013/18. February 2014.

B5.

Draft Murray & Lower Darling River System Management Rules Calibration. Technical
Report 2014/18. Undated.

B6.

South Australian Resource Assessment.
2014.

B7.

River Murray & Lower Darling Flow Routing and Loss Calibration Report. Technical
Report 2013/25. Version 3.0. Undated.

B8.

Phase 1 Implementation of New South Wales Resource Assessment in the SOURCE
Integrated Modelling System. Technical Report No. 2014/12. June 2014.

B9.

Implementation of the River Murray Resource Assessment in the SOURCE Integrated
Modelling System. Technical Report No. 2015/08. Version 1. April 2015.

B10.

Irrigation demands on the Murray and Lower Darling rivers. November 2015. Version 4.

B11.

Integrating the Torrumbarry Irrigation Area into the Source Murray Model. Technical
Report No. 2016/03. Version 1. Undated.

B12.

Environmental demands in the Source IMS model of the River Murray and Lower Darling
system. Technical Report No. 2016/08. Undated.

B13.

Urban and stock and domestic demands on the Murray and Lower Darling rivers.
Technical Report No. 2016/06. March 2016.

B14.

Victorian Resource Assessment. Technical Report No. 2015/03. Version 1. September
2015.

B15.

Implementation of the Lower Darling Resource Assessment in the SOURCE Integrated
Modelling System. Technical Report No. 2015/02. Version 1. February 2015.

B16.

Configuration of Salinity in the Source Murray Model. Technical Report No. 2016/16.
August 2016.

B17.

ModelManager. MDBA. 2016.

B18.

Source Model for the Murray and Lower Darling System. Technical Report No. 2015/03.
Undated.
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Other Documents
B19.

Independent Audit Of Cap Model – Victorian Murray, NSW Murray and Lower Darling
Valleys. Prepared for MDBA by Bewsher Consulting Pty Ltd. 30 June 2008.

B20.

Proposed River Modelling Methods and Integrated River System Modelling Framework
Design for use in Basin Plan Modelling. Podger, G., Yang, A., Brown, A., Teng, J.,
Power, R. and Seaton, S. CSIRO: Water for a Healthy Country National Research
Flagship. July 2010.

B21.

River System Modelling for the Basin Plan Assessment of fitness for purpose. Podger,
G.M., Barma, D., Neal, B., Austin, K. and Murrihy, E. CSIRO: Water for a Healthy
Country National Research Flagship. December 2010.

B22.

Basin Plan KEA Utility. User Guide. MDBA, Basin Plan Division. November 2011.

B23.

Hydrologic modelling to inform the proposed Basin Plan - methods and results.
publication no: 17/12. February 2012.

B24.

Independent Review of Models to assess their Representation of the Baseline
Conditions specified in the Basing Plan and estimating BDLs. Final Report. Prepared for
the MDBA by Barma Water Resources Pty Ltd. June 2012;

B25.

Water Act (Cwth) 2007 and Basin Plan, November 2012.

B26.

Updated Cap Model Report for the NSW Murray, Victorian Murray and Lower Darling
Cap Valleys. MDBA Technical Report No 2011/18. Version 1.5.1. February 2013;

B27.

Murray-Darling Basin Plan 2012 Implementation Agreement. 7 August 2013.

B28.

Independent Audit Of Cap Model – Lower Darling Valley. Prepared for MDBA by
Bewsher Consulting Pty Ltd. May 2014.

B29.

Development of BDL Model Assessment Criteria and 'Fit for Purpose' Review of MSM to
estimate BDLs. Prepared for MDBA by Bewsher Consulting Pty Ltd. June 2014.

B30.

Source Model of the Murray and Lower Darling Rivers – Interim Review Report.
Prepared for MDBA by Bewsher Consulting Pty Ltd. Draft Report. September 2015.
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APPENDIX C

BASIN PLAN REQUIREMENTS
FOR MODELS
(This is sourced from document B29 in Appendix B)
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C.

BASIN PLAN REQUIREMENTS FOR MODELS

C.1

Water Resource Plans (WRPs)

Hydrological models will form a key component of the preparation and implementation of water
resource plans (WRPs) to manage surface water resources under the Basin Plan. The Basin
Plan defines 36 WRP areas. These comprise 14 Surface Water WRP Areas, 16 groundwater
WRP areas and six combined surface water and groundwater WRP areas. A map of the 20
Surface Water WRP Areas (including the six combined surface water and groundwater areas) is
provided in Figure C1.
By 1 July 2019 WRPs will need to be prepared for each WRP area consistent with the
requirements of the Basin Plan.33 This includes for the management of connected water
resources.
Each WRP area comprises one or more Surface Water SDL Resource Units. There are in total
some 29 Surface Water SDL Resource Units as shown in Figure C2.
C.2

BDLs and SDLs

Sustainable diversion limits (SDLs) are the environmentally sustainable level of take. SDLs are
determined from the baseline diversion limits (BDLs) by subtraction of specified quantities of
water required for the environmental sustainability of the Basin.34
Within the Basin Plan the term BDL is defined as "the baseline limit of take from an SDL
resource unit".
In applying this definition, the forms of 'take' are specified as any of the
35
following:
(a) take from a watercourse;
(b) take from a regulated river;
(c) take by floodplain harvesting;
(d) take by runoff dams;
(e) net take by commercial plantations;
(f)
take from groundwater; and
(g) take under basic rights.
For the 29 Surface Water SDL Resource Units, the BDL is determined as the sum of these
various forms of take under specific conditions which are listed in Schedule 3 of the Basin Plan.
These conditions relate generally to a development limit, i.e. infrastructure, rules and practices
that were in place at a particular point in time, and under the influence of climatic conditions that
occurred over a specified period of time.
Further the development limit may not necessarily equate to the level of diversion that was in
place at a particular point in time but rather, in the case of the major forms of take, this equates
to the maximum take that was permitted at that time under the applicable state water
management laws.36

33

These requirements are set out in Chapter 10 of the Basin Plan.

34

The quantity of water is the 'reduction amount' and is specified for each surface water SDL resource unit in Schedule 2 of the
Basin Plan.
35
Refer Section 1.07 of the Basin Plan.
36

For example in some Queensland valleys where diversions are constrained by a Resource Operation Plan (ROP), the level of
diversions may currently be less than ROP. Thus in these valleys the BDL would be higher than the existing take. Similarly if there
was any valley where the actual use exceeded the allowable take under the respective state water management laws, the BDL
would be based on the maximum permitted take not the actual take.
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Figure C1 − Surface Water WRP Areas
(Source: http://www.mdba.gov.au/river-data/spatial-data-services/spatial-information)
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Figure C2 − Surface Water SDL Resource Units
(Source: http://www.mdba.gov.au/river-data/spatial-data-services/spatial-information)
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The components of the BDL for each Surface Water SDL Resource Unit are summarised in
Table C1 and comprise:
(a)

for watercourse diversions and take by runoff dams (excluding basic rights), the BDL is
based on the state water management law that was in existence by a particular date. This
generally refers to a limit established by a water resource plan in place at the time
specified;

(b)

take under basic rights and commercial plantations. This take is typically set at the level of
development at a particular date although in some cases the take is limited as for (a);

(a)

in some instances in NSW, unregulated watercourse diversions are currently not covered
under state water resource plans. As reported in the Basin Plan's Explanatory
Statement,37 for these systems the average take of water is determined over an historic
period of time that has been agreed reflects baseline conditions used for the purposes of
the Cap.38 This limit will be reflected in unregulated water sharing plans currently being
developed; and

(b)

in a few SDL resource units the BDL is based on the agreed Cap definition and adjusted
for the climatic sequence used across the Basin.

Because take normally varies with the prevailing climate, the average annual levels of many of
the forms of takes are determined by reference to 'historical climate conditions'. These
conditions are defined to be "the climatic conditions for the period July 1895 to June 2009
represented by the best available records of hydrological and meteorological information for that
period".39
For the main forms of take within most of the Surface Water SDL Resource Units, the BDLs are
calculated over the 'historical climate conditions' and using the legislated limits on take that
existed at 30 June 2009.

C.3

Using Modelling to Determine the Annual Take

Section 10.11 of the Basin Plan specifies that each WRP must set management rules to ensure
the quantity of water actually taken from each SDL resource unit for consumptive use does not
exceed the 'annual permitted take'. This assessment is to be carried out for each water
accounting period beginning on or after 1 July 2019.
Section 10.10 specifies that the WRP must set out the method for determining the maximum
quantity of water that can be taken for consumptive use during a water accounting period, for
each SDL resource unit and for each form of take. While in the case of groundwater systems
this volume may not vary between years, generally for surface water systems it is expected that
the method specified in the WRP will provide for variation between years depending on rainfall
and other factors.
Further the 'method' may also incorporate a number of separate components. In respect of most
or all of the surface water units it is expected that these components would typically comprise:
(a) a complex computer simulation model for the regulated river diversions;
37

Refer Clause 931, page 155 of Explanatory Statement, Basin Plan, 2012.

38

In the case of watercourse diversions from unregulated tributaries in NSW, Schedule 3 of the Basin Plan sets the relevant period
to be from July 1993 to June 1999.
39

Definitions within Clause 1.07 of the Basin Plan.

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

C4

Bewsher Consulting Pty Ltd
J2137R_3.docx

(b)
(c)
(d)

a regression equation for the unregulated diversions;40
a simple formula for basic rights;41 and
reference to documentation and records covering the assessment of take at 30 June 2009
for the different forms of interception.42

There is no requirement in the Basin Plan for computer modelling to be used to determine any
or all forms of take. Nevertheless there has been significant development of hydrologic
simulation models by the Basin States for virtually all of the Surface Water SDL Resource Units.
These models have been required to support development of water sharing plans and water
management policy, compliance with cap and various water quality strategies including the
Basin Salinity Management Strategy. Accordingly it is anticipated that these models will be
upgraded43 and used for Basin Plan purposes.
Most importantly the method used, be that modelling or one of the other procedures listed
above, must be sufficiently robust to account for all the matters listed in Subsection 10.12(1) of
the Basin Plan. Those matters most relevant to modelling require that:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

C.4

all forms of take be included;
all classes of water access right be considered;
carry-over be included;44
return flows be included;45
allowance be made for water trade (temporary and permanent);
consideration be given to water resources which have a significant hydrological
connection to the SDL resource unit;
allowance be made for any change in the way water is taken or held under a water access
right; and
managed aquifer recharge be considered.

SOURCE Modelling Platform

The Source Integrated Modelling System, or SOURCE, has been developed by eWater Ltd. The
reviewer understands there has been general agreement by the MDBA and all Basin States that
SOURCE models of all valleys within the Basin will soon replace the existing models as the
default tool to support water resource planning.
As it is anticipated that all complex hydrologic models used to support WRPs under the Basin
Plan will ultimately be developed in SOURCE, there is currently considerable model
development work underway using SOURCE.
Consequently any assessment of the suitability of existing models for use as BDL models under
the Basin Plan must recognise the limited life of these models and the inefficiencies involved in
40

This would be the case in most Surface Water SDL Resource Units where the predominant form of take is from regulated rivers.
Nevertheless in Surface Water SDL Resource Units where the predominant form of take is from unregulated rivers (e.g. BarwonDarling or the Condamine-Balonne) a complex computer simulation model would likely be required to determine the take.
41

Many of the existing hydrologic models used in the Basin already include allowances for part of the take under basic rights. If
these models are to be used as BDL models, there will need to be some reconciliation of these simulated takes to ensure there is
no 'double-counting' (refer Section 1.11 of the Basin Plan).
42
Note that there is no requirement that these various components interact, although it will be important to ensure that there is no
double-counting of any parts of the diversion limit.
43

This upgrading will likely include transitioning to the SOURCE modelling platform discussed in Section C.4.

44

This is where water allocations are determined in one water accounting period and used in another, including water allocations
that are carried over from one water accounting period to the next.
45

This is to be included in a way that is consistent with arrangements under the Agreement immediately before the commencement
of the Basin Plan.
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proceeding with enhancements of the existing models to the detriment of early development of
new models in SOURCE.

C.5

Independent Review of Models

There is no formal auditing or accreditation process for models specified under the Basin Plan.
Nevertheless Section 10.49 states that:
"(1) A water resource plan must be based on the best available information.
(2) The water resource plan must identify and describe the significant sources of
information on which the water resource plan is based."
The decision as to which information is ‘best’ will be a matter for judgement on the part of those
involved in the preparation and accreditation of the WRP.
As noted in the terms of reference for this review, the Authority expects that when a WRP for a
Surface Water WRP Area is presented to it for assessment, it would include a quality assured
model, if applicable. Further the Authority expects that a model submitted for WRP
accreditation would have been independently reviewed by a technical expert as part of its
quality assurance process.
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TABLE C1:

BDL COMPONENTS OF SURFACE WATER SDL RESOURCE UNITS (derived from Schedule 3 of the Basin Plan)
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APPENDIX D

INITIAL ASSESSMENT OF SUITABILITY
OF SMM AS FLOW, SALINITY AND SALT
LOAD MODEL FOR BSM2030
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APPENDIX E

SUMMARY OF OUTSTANDING
ISSUES WITH SMM
(Extract of file ‘State Comments-v5.xlsx’
provided by MDBA to reviewer in January 2017)

Note that various versions of this xlsx file have been available on the eWater site as the
development of SMM has progressed. The commentary on the eWater site noted that the
issues/potential improvements documented in this file were classified into 2 categories
1. SMM - Documentation improvement
2. SMM - Model improvement - something that must be resolved prior to the SMM being
able to replace MSM-BigMod
Further the model improvements were assigned priorities on the following basis:
High: – Required to replicate the functionality of MSM-BigMod. These would need to be
fixed prior to SMM being considered a 'candidate' to replace MSM-BigMod.
Medium: – Functional requirements not contained in MSM-BigMod, but would improve
the ability of the SMM to support water resource planning. Ideally fixed in short term to
support water resource plan development.
Low: – Desirable functional improvements that will be completed in the longer term.
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Table E1: Comments from NSW
Priority

MDBA’s Proposed Solution

ID

Report

Section

COMMENTS FROM NSW

1

Environment
al Demand

4.2.3

I think this says you have constructed a model of KP within the plugin. If so, this
seems very undesirable. I would have expected the plugin to confine itself to
generating demands?

High

Improved documentation and a new task
to redo in updated report

2

Environment
al Demand

7

Still not convinced that MSM should be the standard, but I guess it is unarguably
a reference point and the new model does appear to sufficiently replicate the old.
It might be worth showing this to some environmental water holders and getting
sign off to shift platforms, I think state support would be forthcoming

High

Improved documentation and a new task
to redo in updated report

3

Environment
al Demand

2

We should be careful not to preclude alternate rostering schemes that
environmental managers might come up with in the future

Med

Improved documentation and a new task
to redo in updated report

Med

That is ok. But this issue is current to all
models and not necessarily a reflection of
bad practice rather intangible expectations
by environmental managers on having
their accounts debited

This can be configured in Source as an
option. At the moment we have the default
criteria for convergence in the system.
This is not a real issue

4

Environment
al Demand

4

The accounting treatment applied here that only the change in abstraction
against the do-nothing case is recorded as a diversion has not been agreed to at
any point. At the moment, state water laws make this illegal and all deliberate
diversions must be covered by a works approval and recorded against an
account of some kind. I do recognise that the MSM method is a practical and
sensible proposal as a first pass, but we should be careful to clearly state in this
document that it is not currently covered by the relevant laws and is only possible
by annual exemptions in good faith. Ultimately an agreed accounting treatment
will have to be developed and subsequently implemented

5

Environment
al Demand

4.1.2

Anytime you limit the maximum iterations, you need to error flag a failure to
converge. please confirm this in the write up

Med

6

Environment
al Demand

6

so, did it work or not? can't tell. No conclusion I could see

Med

1

You haven't really explained why it is necessary to so faithfully replicate MSM. I
recognise that a point of comfort is that it gives the same kind of results as the
previous model, but it seems bit obvious that the final point of comparison should
be against if the objectives in the watering plan for each icon site is being
followed, and if the overall TLM strategy is being followed

Med

7

Environment
al Demand
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ID

8

9
10
11
12
13
14
15

16

Report

Environment
al Demand

Environment
al Demand
Environment
al Demand
Environment
al Demand
Environment
al Demand
Environment
al Demand
Environment
al Demand
Environment
al Demand

Irrigation
Diversions

Section

COMMENTS FROM NSW

Priority

Status

Improve documentation to emphasise this
point The rostering scheme used in MSM
is currently the best available
representation of allocating water to
environmental demands competing for the
same available water. Given the relative
infancy of environmental watering, the
rostering scheme has not been able to be
validated against real behaviour, however
it does provide a logical and adaptable
way of including environmental flow
objectives as they evolve.

2

Agree that the site rostering scheme is the best available

4.1.2

Morton not Moreton

Documentation

4.3.2

Error reference source not found

Documentation

Include in updated report

Completed

4.5

In rences might be differences? couple of places.

Documentation

Formatting Issue

Completed

1

The stages seem fine and are well explained

3

weird formatting in 3.1.2

4.2.5

I don't think recrediting has ever been agreed either. Oh, ok it's on page 23.

Low

5

all looks fine to me

None

24

Need to clarify how these permanent trade factors are being applied, agree that
temp trade needs to be considered down the track. Actually, pretty much all
those recommendations are fine. I would encourage MDBA to developer a
deeper understanding of the data in terms of how it is collected and stored in
state systems, and make arrangements to directly access those systems as
needed. A fundamental problem with MDBA's approach here is that you’re
starting with the models needs and then trying to populate it with data. You need
to work from the other direction and go get a detailed knowledge of the data sets
first, then work it back into a suitable model construct. The really stand out
example of my point is your approach to diversion data. Fundamentally,
diversion data is not collected on an annual basis, or even a monthly basis, so
setting an arbitrary time step like that is always going to put you in a position of
someone making arbitrary dis/aggregation decisions. Real metering takes place
at all sorts of time steps from daily right through to annual-ish, so you can get
much more understanding and accuracy if you handle these non-uniform sets in
a way that makes sense for each one instead of trying to force a one size fits
nobody approach.

Med
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ID

Report

Section

COMMENTS FROM NSW

Priority

17

Irrigation
Diversions

3.4

I take it back, I really struggle to believe that summer and winter irrigated crops
look like that. Convince me.

Med

18

Irrigation
Diversions

3.4

The use of fixed soil properties seems unnecessarily coarse given the ready
availability of things like this http://www.asris.csiro.au/mapping/viewer.htm which
suggest the soil capacity at say Barmah is twice that at say Morgan.

Med

19

20

Irrigation
Diversions

Irrigation
Diversions

3.4

There is also ample information around for root depths and target depletion
levels.

MDBA’s Proposed Solution

Status

Summer Crops as perennial pasture is
correct. Winter crop could be improved.
Because we lumped lots of individuals into
one node, this allows a pragmatic
approach. I will think about it and we could
revise based on practice note principals.
This was done to simplify model-again we
represent lots of irrigators in one node.
Agree with comments and will update in
future subject to practice note
recommendations

Med

This was done to simplify model-again we
represent lots of irrigators in one node.
The root depths are generally applicable
for riverine plains. Agree with comments
and will update in future subject to practice
note recommendations

3.5.1

Ok, I'm fine with the concept here, but you haven't said anything about how you
chose the numbers. what is special about 75, 50, and 25%? I'm also twitchy that
you seem to be using this behaviour as a fiddle factor to get your model to match
dry years.

Documentation

The numbers show in the reports are
conceptual as hinted at in the Table
Heading Example representation…. It is a
model parameter so it is used to improve
model prediction against available data. It
also represents one facet of irrigator
behaviour that is known to occur. An
updated report may include all under
irrigation factors used for different water
users

Documentation

Further work

Permanent trade factors change for a
calibration run. They are constant for a
scenario.

21

Irrigation
Diversions

3.5.2

I quite like the notion of changing crop mix in response to water availability. I
think the real driver here is the area development costs however and the trade
off between higher economic return per ML vs fixed infrastructure costs. The
current wording suggests that they will just stop growing more of the high value
crop because aliens. It would be worth seeing if you can justify this against data
or a published paper etc.

22

Irrigation
Diversions

3.6

I assume these permanent trade fiddle factors are only for calibration purposes?
If so, it would be better placed with other things you did in calibration rather than
alongside conceptual model features

Documentation

23

Irrigation
Diversions

6.3

Don't agree with the notion that a complete set of crop information is necessary.
You need enough to describe either an average crop mix, or better as you have
done, describe a crop mix that is a function of availability. Since you will always
know availability, you will always have crops to plant, and you can get an idea of
how well you guessed when you get to comparing annual diversions.

Documentation

24

Irrigation
Diversions

Figure
35

seems to show a systematic problem being under in good years and over in dry
years

Med
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Priority

MDBA’s Proposed Solution

ID

Report

Section

COMMENTS FROM NSW

25

Irrigation
Diversions

1.1

you forgot to mention that only MDBA uses regressions, and none of the states
trust them much

Documentation

include in update report that only MDBA
uses regressions

Documentation

include in an updated report

None

26

Irrigation
Diversions

2.1

I think you really need to drop the distinction between private and public diverters
in your naming schemes. MIL became a company in 1995, a mere 21 years ago
and some might say that the chances of us ever returning to publicly owned and
managed irrigation districts are S.F.A. It would be more informative to call it
something like a district or large district perhaps which is really what it is.

27

Irrigation
Diversions

2.2

Metrics? *pricks ears*........... ok, I'll accept that all notions of acceptance criteria
or quality measures are suitably absent, carry on.

28

Irrigation
Diversions

3.1

It is not obvious to me why we must be consistent with the accounts. It seems
obscure that NSW has given you access to very detailed diversion information
and you have chosen not to use it. More explanation is warranted.

29

30
31
32
33
34
35

Irrigation
Diversions

Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions

Status

Documentation

This section was not updated to reflect the
change in diversion representation

3.3

Who cares if 115 crops are grown in the basin, how many are grown in your
model footprint? I'm also underwhelmed by the resolution offered by the
grouping of summer and winter crops. If this was NSW modellers undertaking
the work, we would send them back to try harder and collect some more detailed
crop areas. Crop factors for specific crops are available both as FAO 56
reference and field studies in a lot of cases. However, I'm hesitant to complain
too hard here because crop information is some of the hardest to do well, and I
recognise that MDBA has no experience doing this, and essentially no direct
access mechanism which makes it much harder again. Perhaps this can be
thought of as a grudging pass, and it needs to be high on your to-do list.

Med

Need a mechanism for getting better crop
data upstream of Swan Hill.

3.4

agree that crop factors shouldn't be fiddled with, use of text book numbers is
fine.

None

Figure
14

figure 14, how did you come up with those?

4.4.4
4.5

does supply escape efficiency mean the same thing as on farm delivery
efficiency, or the ratio of take to delivery to roots? suspect so. supply escape
efficiency seems like something else.
Given the quality of the observed data, you’re probably kidding yourself on
matching monthly.

Documentation

Question for Matt Bethune

Documentation

Question for Matt Bethune

Documentation

Agreed, lack of data is a major limitation.
Include edit in updated report

5.1

double up on retiring 1000ha of land.

Documentation

5.3

Efficiency of 37% and 10%? As much as I mock SA, it seems unlikely that their
farmers are that incompetent.

Documentation

36

Irrigation
Diversions

Figure
17

Wasn't aware of SA announcing 200% allocations, are you sure about that?

Documentation

37

Irrigation
Diversions

Figure
19

NSW definitely doesn't announce 200%

Documentation
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Final Report ― March 2017

E4

Flood irrigation, with large amounts of
runoff. This is reasonable
They don't, curve just prevents
interpolation issues. Will improve
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interpolation issues. Will improve
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38

Irrigation
Diversions

6.3

Agree the calibration effort is fine, needs more effort at the data end for any real
improvement.

39

Irrigation
Diversions

Figure
19

NSW definitely doesn't announce 200%, and figure 26.

Documentation

They don't, curve just prevents
interpolation issues. Will improve
documentation and change graph to reflect

40

Irrigation
Diversions

7.3

did you attempt dis-aggregation based on orders?

Documentation

Will double check what we did?

41

Irrigation
Diversions

?

42

Irrigation
Diversions

23

43

Irrigation
Diversions

?

44

Irrigation
Diversions

45
46
47
48
49
50

25

Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions

Figure
30
Figure
22
Figure
33

Irrigation

Priority

MDBA’s Proposed Solution

ID

Getting a bit bored now, so I'll skim through the rest. Overall, There is certainly
scope for improvement, and quite of lot of the practise is somewhat out of date,
but it mostly works out ok at an aggregated level, and we have made the leap
away from regressions so I'm thinking we should accept this as version 0.1 and
move on.
I am decidedly not a fan of split sample validation, and even more so when you
have used time varying parameters so often, but you just cannot say that your
validation period is 17 years when it is actually 13. I completely fail to see why
we care in the slightest about if the validation aligns with the previous regression
calibration period.
I also massively don't care about comparing the standard error between the
regression era and the crop model era. I understand why you have put it in here,
but in its current format the write up invites questions like "why don't we go back
to regressions because they work better" This section needs to recognise why
we are switching and more directly tackle the question of is it fit for purpose, and
contrast why the regressions are not fit for purpose anymore. There is a
fundamental difference here that isn't addressed in the text that we are
comparing a magical black box that has been crafted to get the right answer in
the calibration/validation period, but gives us no way to be confident that it will
work equally well outside that period, vs a process driven formulation that mimics
the watering and planting decision made by real farmers that gives us a much
higher degree of confidence that our model will hold up when we change the
circumstances.

Status

Low

None

Documentation

Agree. here may be value in removing the
Source validation component from report
or performing it on a different period e.g.
2013-15. To be discussed further

Documentation

Agree. There needs to be more clarity and
emphasis on why we are moving to crop
models and that the comparison of
statistics should be rethought

Conclusions are all ok, I think it would be better written if you moved the
outcomes in the dot points higher up in the section. At the moment it reads like
"what I've done, all kinds of limitations, how it worked out. I think it would be
better as "what I've done, how it worked out, limitations & improvements"

Documentation

will include in updated report

is nearly illegible, can you expand it some more into the white space?

Documentation

will include in updated report

calibration looks fine.

None

With the limitations, this is actually a pretty good fit

None

?

MIL overall isn't too bad.

None

TOC

bookmark error in tables list x2

Documentation

will include in updated report

4.5

"allocation being reduction part way through the irrigation seas". reduced.

Documentation

will include in updated report
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Priority

Figure 5

There does seem to be systematic difference in the NSW, and to a lesser extent
with SA in figures 5 & 6. Source seems to have regular lower peak numbers for
resources and is quite a bit dryer in dry spells. The SA has both dry curves cut
off as well. It's different enough to require a specific explanation, can we either
put it in here or link back to the other report?

5

figure 14 the Dartmouth storage curve is very very different, might be diff in
Dartmouth to Hume transfers? Need to address this in the report. Same with
Lake Vic. Menindee is not too bad. You might need to consider a total system
storage graph to support an observation that they are different because the
water is not in the obs storages exactly, but (maybe) you are still happy with it
because it's a point in time and behaviours shifted across your calibration period.

MDBA’s Proposed Solution

Status

Diversions

51

52

Model
Overview

Model
Overview

Documentation

Include more information from the original
report to explain the differenced in Figures
5 and 6

Documentation

Issue is partly due to the errors in
calculating Hume to LVic and Dartmouth to
Hume transfers. Also due to the limitations
in the model run e.g. inability to change
entitlement volumes over time etc A total
MDBA storage volume trace would add
value

53

Model
Overview

?

NSW & VIC divs looks not too bad overall. The two dry years in NSW are a bit
ugly, is that function of WSP suspension? The dry year spike in VIC is very odd,
and should be explained.

Documentation

I think the NSW cause is the WSP
suspension. The Victorian spike is
attributed to the Loddon flood in
2010/2011 and calculation of Torrumbarry
net diversions. Will confirm and explain in
an updated report

54

Model
Overview

Figure
21

Figure 21 isn't even remotely close, you need to explicitly explain why in some
commentary under the plot. No Supp licence presumably?

Documentation

Correct. We do not have Tandou
supplementary access in the run

Documentation

We need to discuss ARA issue with NSW

55

Model
Overview

?

Pretty much all the announced allocation curves don't look great at all. This is the
problem with things like ARA tables. These differences might be a function of
vagaries in actual assessment, or they might be because the process has not
been captured and there is some mistake in the model. If you put in the model
what the actual steps are, then there is a clear understanding of what it is doing
and we can write off the differences to obs as history. Now, we are stuck in no
mans land, where we can see that it is different, but we have no idea why. Given
the significance of allocations in 3rd party impact assessment, these plots make
me nervous that it is fit-for-purpose for WRP development.

56

Model
Overview

Figure
38

Figure 38 allocation curve is very different. No note to say why.

Documentation

57

Model
Overview

Figure
39

Figure 39. What is a Hume irrigation target, mentioned above, but didn't see a
definition?

Documentation

58

Model
Overview

9

I'm uncertain about the allocations performing well enough as is, but overall I
think it's a pass as a v1.0. We should look to propagate section 8 more
thoroughly once all the states have finished their complaints.

Documentation

Noted

Model
Overview
Model
Overview

Figure
53
Figure
60

figure53 largest floods are wildly different, needs text.

Documentation

Will include commentary in updated report

figure 60 Euston floods and high flow exceedance are worse than I would have
thought.

Documentation

Will include commentary in updated report

59
60
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62
63

64

65
66

Section

COMMENTS FROM NSW

Model
Overview
Model
Overview
Model
Overview

Figure
61
Figure
62
Figure
67

figure 61 weir32 exceedance and flood curves are way different. Volume ratio is
also way off.

Documentation

Will include commentary in updated report

figure 62, flows are still way off at Burtundy. Wycot too.

Documentation

Will include commentary in updated report

figure 67 Tallandoon looks quite different as well

Documentation

Will include commentary in updated report

Appendi
x
Figures

A number of these are quite different. It would be beneficial to see some
commentary from the modeller about why they think the result is
good/bad/indifferent and some of the confounding factors in places where it’s
terrible looking.

Documentation

Will include commentary in updated report

1

Menindee Lakes is not daily, it has 30 time steps per month, kinda-daily at best.

Documentation

Will include commentary in updated report

Model
Overview
Model
Overview
Model
Overview

4.3

Priority

MDBA’s Proposed Solution

Report

4.3 Still think that net inflows is 1960's thinking and MDBA needs to move on.
Content to wait for practise notes etc.
Table 5, it's not the % of total inflow, it's the percentage of modelled inflow
nodes. If you had an estimate for all the residuals as well, the label would be
accurate.

Status

Med

67

Model
Overview

Table 5

68

Model
Overview

4.4

4.4 Understand the logic for lock 5 to 1, however in light of the desire to use this
for operational needs, you should put this on the to do list.

6

I would like 6.1 to specifically say that you have not attempted to represent
catchment changes, and that catchment clearing and development often
increases the runoff compared to pre-development conditions. You could also
say what you have done is consistent with the practise used in MSM and by
States. I'm trying to make it really clear for non-modellers that these WOD
models are just for the river itself, not the rest of the hydrologic cycle.

Documentation

Will include in an updated report

Documentation

$scenario year sets the crop area for a
particular year of development will include
in updated report

Documentation

Will improve semantics in updated report

Med

69

Model
Overview

70

Model
Overview

7.3.1

In 7.3.1 it says that you set the scenario year, can you provide some detail about
what happens here, for example does that point to a table of time varying
parameters for example. I don't recall that there was specific details about what
you changed in the more detailed report.

71

Model
Overview

7.5.5

7.5.5 This is a design question really, but should we put in the net effect of temp
trade as seen in June 2009? If not, we need to say why. I think this mostly
matters only for the Murray because it is so connected and has an active trade
market. Agree on the comment in report.

Med

We model temporary trade, thus think this
is a documentation issue. Will check
before classifying this way

72

Model
Overview

4

Recognising that the schematic won't fit in a report, is it worth producing a
support product or document that has a full sized schematic that can be printed
on A1 or something like that? Even if it's in some digital format that facilitates
scrolling and zooming easily.

Documentation

We are working on a google earth layer for
this.

6.3

6.3 comparing WOD to obs seems really pointless. I have no idea how this is
supposed to inform me about the fantastic job you did. Maybe if you compared
1895 to 1919 when Hume construction started?

Documentation

All it was showing was our best estimate of
the difference in the hydrology between a
developed and non developed system and
Source's capacity to do that relatively
easily

73

Model
Overview
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Overview
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Overview
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Overview

Priority

MDBA’s Proposed Solution

Section

COMMENTS FROM NSW

2

the dot points spread between pages 3 & 4 look like there is supposed to be a
2nd level of indenting, but there isn't.

Documentation

will update in report

pg82

page 82 random blank page?

Documentation

will update in report

1

good summaries in this section, covers the history, purpose and intent quite well.

None

3

fine

None

Status

78

Model
Overview

4.6

4.6 - still don't agree with the use of net evaporation/rainfall. Todo is separate the
terms.

79

Model
Overview

8

Ok

80

Model
Overview

Figure
20

SA diversions in figure 20 have a systematic problem with tops and bottom
months. Is the observed data actually really here or is it interpolated and we can
ignore it? Needs supporting comments quite badly.

Documentation

No observed monthly diversion data for
SA. Monthly data is disaggregated annuals
using pattern from pumped districts.

81

Murray
Resource
Assessment

4.1.5

in 4.1.5, what is the origin of these magic table values? How are they created,
what is the criteria for choosing a certain period? what is that period?

Documentation

To discuss with NSW

82

Murray
Resource
Assessment

4.1.5

in 4.1.5. This is a magic formula again, how is it derived? where did it come
from? Under what circumstances would we change it? Why are we not using the
historical minimum?

Documentation

To discuss with NSW

83

Murray
Resource
Assessment

4.1.5

4.1.5 seems to be a mix of volume in recession and worst historical sequence.
I'd expect to see volume in recession for all the storages, and tribs, and a
separate calculation of minimum historical to the end of year of each inflow. This
raises the question of should we be using the worst of any time on each trib, or
should we be using the worst co-incident across all sources.

Documentation

To discuss with NSW

84

Murray
Resource
Assessment

4.1.5

In fact, 4.1.5 is just poorly described. It looks like it is meant to represent clause
101(d) which requires us to nominate the natural flows at Doctors Point. The
Menindee water is probably better considered under 101(c), and 4.1.5 should
state that meeting 101(d) is taken to be Dartmouth inflows + Hume natural +
Kiewa.

Documentation

To discuss with NSW

85

Murray
Resource
Assessment

4.2.2

4.2.2 does a much better job of explaining why those particular numbers. For
bonus points, reference the WLWG? meeting that made the call.

Documentation

Will include in an updated report

4.2.2

Noting the absence of a fiddle tool to adjust table 8, in consideration that we are
just making estimates of the future here, it is reasonable to expect that the model
using can craft their own table manually. In fact, to the extent that this can be
modularised so that a future modelling can drop in their own plugin or function
that predicts transmission losses, that would be a worthwhile thing and good
practice for us all to follow.

86

Murray
Resource
Assessment
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87

Murray
Resource
Assessment

6

This needs to be up in section 3 or somewhere near the start of the document,
and make it a flowchart or something similar.

Documentation

Agree it needs to be put up higher in the
process. Will include in an updated report

88

Murray
Resource
Assessment

8.2.1

8.2.1 For the life of me, I cannot see why we would limit the expected diversions
to the maximum historical diversions. You also have not really said how you
worked them out, peak monthly value, peak sequence values? Funky formatting
again in this section.

Documentation

Will refine in updated report

8.2.4

8.2.4 describes how the mid Murray storage volume is calculated, that needs to
be higher up when this was first introduced, or referenced.

Documentation

Will include in an updated report

9

I'd rather MMSR was called a forecast tool, or words to that effect, because
that's what it is, and it avoids confusion.

Documentation

Will include in an updated report

Overall

This report strongly suggests that you have made another Murray assessment
black box that almost nobody will be able to understand or maintain. Perhaps the
actual code is written in a modular fashion and I'm worrying excessively, but at
this stage I'm not enthused by this exercise so far. I'm keen to see evidence of
swap-able components, modules, objects or whatever with each part having a
clear singular purpose that slots into an overall stepped calculation. At the
moment it kinda looks like "we rewrote MSM as a Source plugin"

Med

Need to improve documentation and look
at options for more generic implementation
in future

High

To discuss

To discuss

89

90

91

Murray
Resource
Assessment
Murray
Resource
Assessment

Murray
Resource
Assessment

Priority

MDBA’s Proposed Solution

ID

92

Murray
Resource
Assessment

4.3.4

4.3.4 This is a slightly better explanation then 4.2.6, but it is still not agreed, so
I'm sceptical that this should be switched on. It's also not clear to me why this is
not handled at the state entitlement level via something like an expected
interstate trade figure or something like that. I'm concerned that these TLM
entitlements are being presented as something that sits outside the state
entitlement framework, and that isn't true. If there is a SA entitlement that
happens to be owned by TLM, SA still should expect to have that water delivered
to SA at this stage of the assessment. Adjustments to reflect expected locations
of use should happen elsewhere. I'm wondering if Andy has correctly identified
the problem here, but has chosen a poor solution that is being locked into the
model. For discussion.

93

Murray
Resource
Assessment

4.3.8

4.3.8 Ok, this explains why the env stuff is being handled separately. This is
wrong, it's all just trade. You can make a separate estimate for env stuff if you
like because we can readily defend that on the basis of describing a type of
demand behaviour, but you need to present it under this heading.

High

1

Could mention that clause 101 instructs on which components of stored water
and expected flows are being considered.

Documentation

1

What defines "extreme dry conditions"? Are we talking about worst recorded to
May 31st?, worst from 1895 to 2009? some kind of climate change projection?

Documentation

94

95

Murray
Resource
Assessment
Murray
Resource
Assessment
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96

Murray
Resource
Assessment

1

Could reference the specific clauses in the agreement you’re using here such as
102's. It's partly done, but may not be complete.

Documentation

Is incorporated later

97

Murray
Resource
Assessment

2

Not clear why we are doing scenario modelling? Are you trying to say that the
resource assessment has been configured and tested against those 3 standard
reference points? Is the point of comparison observed/historical data, or are you
saying that you compared the Source resource assessment against what MSM
produces?

Documentation

Will explain in more detail what we are
doing

98

Murray
Resource
Assessment

3

The approach of building a separate model that runs in a plugin inside the main
model is troubling. I think there is a strong argument to have plugin that makes
system state projections out to a date, and I kind of suspect that is what you’re
really doing here. Maybe this is just a words thing? For discussion perhaps.

Med

4

ah, good clause 101 has appeared. Maybe this means don't mention clauses in
section 1, and just say it's covered by the agreement.

Documentation

comment

4.1.2

In 4.1.2, why have you included terms that will always be set to zero?

Documentation

They may be need for when the model is
run for different scenarios

4.1.6

4.1.6 needs to mention clause 101(f)

Documentation

Will include in an updated report

4.1.1

4.1.1 needs to say that it covers 101(a) and 101(b)

Documentation

Will include in an updated report

4.1

4.1.2, 4.1.3, 4.1.4 needs to say it covers 101(e)

Documentation

Will include in an updated report

Documentation

Suggest we pull out a dictionary/glossary
to be clear on what these terms are

99

100

101

102

103

Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment

104

Murray
Resource
Assessment

4.2

105

Murray
Resource
Assessment

4.2.1

106

Murray
Resource
Assessment

4.2.1

107

Murray
Resource
Assessment

4.2.3

Priority

MDBA’s Proposed Solution

ID

4.2 I think what 4.2 is saying is that conveyance is a function of the distributable
resource, so we need to first estimate the distributable resource by subtracting
interim commitments from the total resource. The language here is quite
confusing, particularly the use of "total resource available". available to the
states? or to MDBA?
4.2.1 Needs to explain why net, are you really saying that we assume no rainfall,
and the worst recorded evap? Doesn't say how the sequences are obtained,
doesn't say where the pan factors came from or why those numbers (reference)
Does there need to be an evaporation term for the surface of the river? Clause
102 allows for it, and it would seem to be a fixed demand in the way the Murray
is operated? Or is this covered by conveyance loss. Seems odd when we are
often told that the marginal loss is negligible until over bank conditions. BTW,
using net evap is really bad practice.
4.2.3 needs a reference, why those numbers?
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COMMENTS FROM NSW

4.2.4

4.2.4 Doesn't really say how ADF is calculated, or at least reference the source.

Documentation

I think it details how it is calculated, can
reference where it originated from

4.2.5

4.2.5 Pretty good, could make it clearer that 8.34 is 100 GL/12 months.

Documentation

done

110

Murray
Resource
Assessment

4.2.6

4.2.6 If there is no agreement, then why is this even in here? Presumably it
should at least be turned off? It's also not clear to me why this calculation is even
being made. If the TLM water all exists as state based entitlements, then the
commitment should be handled via the allocation system, not at the MDBA
resource assessment level? Needs more explanation.

Documentation

To discuss with NSW

111

Murray
Resource
Assessment

4.2.7

4.2.7 explains why quite well, but not how.

Documentation

Will include in an updated report

112

Murray
Resource
Assessment

4.2.8

4.2.8 says 4.2.7 twice in the second paragraph. How is state surplus flow
calculated? I'm pretty confused about what is happening here. Are you saying
that tributary flows that end up as surplus flow to SA are not counted as state
tributary water or as part of water to be distributed to states? I thought we were
only distributing flows above Doctors Point? What is the limit mentioned?

Documentation

Will include in an updated report

4.3

4.3 unagreed cutback being applied in table 9

4.3.1

4.3.1 How does the calculation work when flow at 426200 is greater than 5.8m.
This case doesn't seem to be covered.

Documentation

Will include in an updated report

115

Murray
Resource
Assessment

4.3.2

4.3.2 Should say at the start that unregulated flows to SA and ADF are not
counted as available resource, then have the paragraph for how unregulated
flow to SA is calculated, adding in something that says how the smoothing is
calculated, and who agreed to this. I think it would be better if the ADF reference
went back to the agreement, but that's a personal preference only.

Documentation

Will include in an updated report

116

Murray
Resource
Assessment

4.3.3

4.3.3 Ok, explains why, but how do you work out the number?

Documentation

Will include in an updated report

117

Murray
Resource
Assessment

4.4

4.4 This is kind of ok, but it doesn't say how the water under 94(1)(d) is
calculated, presumably for raw forecast state tributaries. It also doesn't really say
how most of the terms in table 10 are worked out. It might be worth referencing
each line item in the table to the section of the document that explains how to
work out that number.

Documentation

Will try to explain in an updated report

4.4.2

4.4.2 Needs to say how you work these things out, and reference 94(1)(d)

Documentation

Will include in an updated report

4.4.5

4.4.5 wacky formatting again. What is a future cutback in Snowy RAR? I can't
really tell why we are taking this term off?

Documentation

Will include in an updated report

109

113

114

118
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Murray
Resource
Assessment
Murray
Resource
Assessment

Murray
Resource
Assessment
Murray
Resource
Assessment

Murray
Resource
Assessment
Murray
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Status

4.4.6

4.4.6 should reference 102D(2)(a)

Documentation

Will include in an updated report

4.4.7

4.4.7 Why those numbers? I note they don't add up to 351GL from 102D, but
they do match clause 11.03 from the plan

Documentation

Not sure where 351 is? Will look up
reference to Basin Plan and work out what
is happening

4.4.8

4.4.8 table 11 doesn't seem to have enough bits to match the formula. I also
can't see a reference to 11.04 of basin plan or 102D

Documentation

As above

4.5 Is MDBA commitments an actual term? Isn't it really shared commitments?
MDBA doesn't have any ownership of water here, it's just an agent for states to
work collaboratively? Likewise, MDBA doesn't control water at all, this is the
shared resource and the shared commitments I would have thought.

Documentation

Semantics again - maybe we should
change to shared commitments.

Documentation

Will need to clarify
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Murray
Resource
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123

Murray
Resource
Assessment

4.5

124

Murray
Resource
Assessment

4.6

125

Murray
Resource
Assessment

4.7

126
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129

130
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Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment
Murray
Resource
Assessment

4.6 Not really sure what is going on here. Are you trying to say the CHWN is met
as long as somebody has reserved the water and is willing to advance it to
another state?
4.7. The phrase "it is sensible to include the minimum reserve" implies that there
is not universal agreement on the concept. Need to clarify what the case it, or
change the wording to be more definite. At face value, it seems valid that if SA
has discretion over the balance between reserve and consumption, then that
volume is actually available.

Med

For discussion

4.8.5

4.8.5 gives the history which is useful, but again does not actually say how to go
and calculate these numbers.

Documentation

Will need to clarify

4.8.7

4.8.7 Why 18%?

Documentation

Will need to clarify

4.8.9

4.8.9 Is this number simply the volume in those storages or something else?

Documentation

Will need to clarify

4.1

4.10 I see why there is a different number for upper Murray vs all Murray, but
how is this number applied? Table 22 suggests that it’s a simple minimum. Does
the removal of commitment to supply SA generally mean that this is not a factor?
It seems odd that NSW would not announce allocation at all in preference to
announcing the allocation, but restricting the delivery locations or times.

Med

For discussion

8.3

8.3 why are we doing this? Are we simply trying to estimate what NSW will
allocate given the total volume available to NSW?

Med

For discussion

8.5

8.5 Does it throw an error flag once it reaches 20 iterations? How do we know
how often this thing is failing to converge
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132

Murray
Resource
Assessment

9.1

9.1 Calibration seems rather poor at face value, not sure if it actually matters
though. Is the issue just that the assessment calculation has water in quite
different places compared to historical?

Documentation

Need to explain the calibration and
limitation

9.2

9.2 seems to be appendix fodder, unclear why this is necessary to understand
what is happening here, but it would be relevant to a future maintainer.

Documentation

Will include in an updated report

9.3

9.3 I have no idea why you are doing this.

Documentation

This file is used for pre-release
calculations

9.4

9.4 Or this

Documentation

This file is used for pre-release
calculations

9.5

9.5 Nice. How do you do that then? btw, table 41 does not appear to be present.

Documentation

Will include in an updated report

10

I'm a bit lost about what I'm supposed to get from this section. Are you just trying
to say what the order or calculation is? Flow charts are nice if so.

Documentation

Should include the RA interface from
Source

10

All through this section, it seems to say that resource assessments are being
made, but doesn't say how that is happening or link to something that shows
how it is happening. Not sure if this section is just in draft or something like that.
For discussion.

Documentation

Need to clarify how/when the process for
doing Allocation processes in the model
process are undertaken

3

This bit would benefit from a something like a flow chart to show the process.

Documentation

Will include in an updated report

3

typo with 2 slashes? c:\ewater\3.8.xx\Source\\MDBA Plugins

Documentation

Will include in an updated report

3

Why are the file locations important?

Documentation

Scope of this document - it is not an
internal manual but parts have been
written as such

4.1.2

There is some funky formatting on page 6.

Documentation

Will include in an updated report

4.2

odd formatting in 4.2 with the words table 6 being on its own line. And again after
table 8

Documentation

Will include in an updated report

4.6

weird formatting page 18

Documentation

Will include in an updated report

8.2

8.2 in general. Tables of variable valuables and names should be in an
appendix, not that it isn't fascinating reading of course.

Documentation

Will include in an updated report

9

needs an "of" in the first sentence.

Documentation

Will include in an updated report
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NSW Lower
Darling
Accounting

Section

COMMENTS FROM NSW

7

So, you built a Murray model, inside your Murray model. Really?

None

7

Suspicious of the generic claims. Can I build a Namoi model inside the Murray
model?

None

4.3

4.3.5, 4.3.6, 4.3.7 ok.

None

4.3.9

4.3.9. good. says what it is, what happens to it, references clauses. Same for
4.3.10

None

4.4.1

4.4.1. looks clear.

None

4.4.3

4.4.3 ok

None

4.4.4

4.4.4 ok

None

5

5 - Agree on the benefits of a single code base, and the importance of
reconciliation

None

4

The anabranch replenishment allocation doesn't exist. The process being
outlined here is correct for the pre TLM era, but not correct for anything postTLM. It's probably more accurate to say that anabranch replenishment happened
independently of the resource assessment phase. Probably the most accurate
way to characterise the behaviour was that if Cawndilla is connected to
Menindee, take 50GL off the volume in Cawndilla before you do the normal
assessment. If it is disconnected, just work out the resource assessment based
on the other 3 lakes until you get down to General Security, when you can add
the Cawndilla volume back in again and take of a chunk for an anabranch
replenishment as you go.
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4.2 clause 44(3) is about a ministers discretionary powers, assume you mean
44(4). Moving on, the question raised is if evap and spill losses applied to the
carryover balance act to reduce the maximum achievable GSEC allocation. The
relevant clauses are:
33(7) The sum of allocations to regulated river (general security) access
licences in the Lower Darling Regulated River Water Source in any water year
shall not exceed 1 megalitre per unit share or such lower amount as results from
the operation of clause
33.

156
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Darling
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4.2

157

NSW Lower
Darling
Accounting

5.1.4

158

NSW Lower
Darling
Accounting

5.1.4

43(3) The maximum volume of water allocation that may be credited to a
regulated river (general security) licence in the Lower Darling Regulated River
Water Source from available water determinations during a water year shall be
the greater of:
(a) 0.5 megalitres multiplied by the number of unit shares, or
(b) 1 megalitre multiplied by the number of unit shares minus the volume of
water allocations carried over from the previous water year. Note. Subclause (3)
ensures that those regulated river (general security) access licence holders with
on-farm storages who have carried over additional water as a result of the
operation of clause 46 (3) can receive up to 50% of the current year’s water
allocations.
Agree this is not clear, and the matter is now logged for clarification via the WRP
development process. For the time being, we should assume that the intention
was AWD + remaining carryover should not exceed the limit. i.e. AWD can
replace spill and evap losses from the carryover balance.
5.1.4.1 Water should not be put aside in the assessment for these riparian
releases. WSP is very clear about this. Also, they are WSP targets, not MDBA.
Also, it does include d/s diversions. Also where on earth did you get the second
column of table 5 from? Where on earth did this reduction factor come from? Big
fat no at this stage, much more explanation required.
5.1.4.2 Huh? agree that trade out (i.e. an end of valley account) will have the
highest priority, but no way does the LD TLM entitlement have special delivery
rights. What is going on here? It's also not appropriate to assume that the TLM
allocation is released in the first month. It can only go to the Murray if the lakes
are in MDBA control for starters, and even then we should be using either the
historical pattern (suspect there isn't one really), or a flat annual pattern.
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MDBA’s Proposed Solution

Section

COMMENTS FROM NSW

5.1.4

5.1.4.3 Agree that moving away from a single loss factor is an improvement, but
mindful that I think that 30% came from a resource assessment at the time. It
makes sense that broken hill, irrigators on the lake and u/s weir32 would have no
delivery loss (because they don't). Tandou should be based on the historical
numbers (probably not 30%), replenishment should be zero because that was
always measured at Cawndilla outlet. TLM should have an average loss to EOS
when in MDBA control, and the same as Tandou otherwise (delivery to Packer's
crossing effectively). Pooncarie and the other licences should probably get an
EOS number as well. At a minimum, the report needs to say how it came up with
the numbers in table 6.

High

Requires clarification

5.1.5

5.1.5 Hmmm. I mostly like what you’re doing here, but it seems counter intuitive
that we might not announce a HSEC allocation because the only water left is in
Cawndilla, but we already took this out. As a minimum, it will be important that
LDAssesment throws a warning or error message that we got ourselves into this
situation, when we supposedly have rules to prevent this being a problem. I
suspect that this should never come up in practice, and I'll be really suspicious if
the model is doing this regularly.

High

Requires clarification

High

Requires clarification

Status
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NSW Lower
Darling
Accounting

6.7

6.7 Darling anabranch doesn't have an off allocation supply, never did, so you
shouldn't call it that. What it did have is a trigger to either share flows into the
anabranch and/or opportunistically run the replenishment if an off allocation
event materialised. More importantly, I can't tell what you’re trying to say here.
Are you trying to say that there is an off allocation sharing regime of Tandou gets
the first 500 ML/day, then the anabranch gets the rest? Not clear what weir32
flow has to do with this either.
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NSW Lower
Darling
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Table 9

I cannot tell what you are doing in table 9, much less why you are doing it.

High

Requires clarification

163

NSW Lower
Darling
Accounting

9

The Lower Darling resource assessment has been implemented in SMM as it
was modelled in MSM. Well, no it hasn't. We just finished a section explaining
how it was different? Are you really saying that you have used MSM as the
template for this implementation?

High

Maybe should say, We have implemented
along the lines of MSM however have
made changes as outline in this report!

9

Otherwise conclusions are all fine.

Note

3

Also in table 1, I don't think Tandou has a restriction on maximum IVT, they have
plainly been trading far more than 20 GL a year after all.

High

164
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3

3.5 Tandou purchases much more the 20GL a year these days, try 60GL. There
is also a conceptual flaw being introduced here that the IVT water is accounted
separately. Tandou has an account period. Amounts may be credited to that
account from an AWD, from intra-valley trades, or from inter-valley trades (IVT).
The source character of that water is not persistent, so for example Tandou
could have no AWD, but somehow access water via IVT, and that volume could
be carried over for instance to the extent allowable by the general security
entitlement holding at the time. Not clear if this actually matters, because the
work around of IVT water being used first is probably going to arrive at much the
same outcome.

High

Requires clarification

5.1.4

5.1.4 I don't like the fraction remaining approach used in table 4. I have only ever
seen in used in MSM, and it is always hard to explain. Much prefer that you
apply an average annual pattern that you scale to ensure that the full volume of
the allocation + any carryover being considered is consumed by the end of the
water year. This is what I have seen them do in the actual resource assessments
as a default when then do not have a better projection from consultation.

High

Discuss with NSW

8.2

8.2 MSM code allowed for options of average or worst case. Needs to be
referred back to Brian Grahams team

High

Discuss with NSW

2

Not scenarios, reference cases or baselines.

Med

I prefer Baselines

3

In table 1 the description of Lower Darling DS Weir 32 in local water utility is a bit
pointless, it's Pooncarie TWS, why not call it that.

Med

Update in model and in documentation
and in model

171
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Darling
Accounting

3

In table 2, there are no anabranch off allocation targets these days that I'm
aware of. They certainly should not be presented as a rule, at best they might be
a behaviour to be calibrated.

Med

Need to Clarify

172
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Darling
Accounting

3

3.4 the WSP does specify "at least monthly", but in practice an assessment will
happen if they are less than 100% and a significant inflow has occurred.

Med

Need to discuss with NSW as to what
constitutes a significant inflow and whether
doing it earlier etc will change model
behaviour

173

NSW Lower
Darling
Accounting

4

The specification of 18 months under minimum inflow condition is also not
correct. See clause 36(1) that specifies sufficient water to be kept for supply
through a repeat of the worst sequence. It happens to be 18 months at the
moment, i.e. 18 months is the outcome of the rule, not the actual rule.

Med

Update documentation

4

No supplementary licence since TLM?

Documentation

Will include in an updated report

2

(add reference to section. drafting note left in?

Documentation

Will include in an updated report

5.1.3

5.1.3 "These inflows are listed in" sentence seems to stop without conclusion.

Documentation

Will include in an updated report
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8

"assumption original" back the front Miss Jane.

Figure 1

figure 1 is excellent

None

5.1.2

5.1.2 Andy has the last laugh!

None

5.1.6

5.1.6 fine

None

6.2

6.2, 6.3 ok

None

6.4

6.4 ok

None

6.6

6.6 ok.

None

7.1

7.1, 7.2 fine

None

7.5

7.5 to 7.8 all fine

None

8.1

8.1 All agreed in principle.

None

6.5

6.5 Just no. No. No. No. No. No. The riparian release should not be part of
assessment, and should appear instead as a min release governed by a function
that may indeed look like this empirical relationship that has been worked out.

High

Requires clarification

5.1.3

5.1.3 Not clear how staring in Feb 2006 works because there are not 18 months
left in the sequence. I would expect that the assessment is done of the basis that
the worst sequence (Mar 2005 to Jul 2006) is starting today, irrespective of the
actual date of the assessment.

Med

Requires clarification

5.1.4

5.1.4 Actually, the WSP does not forbid it, it is just vague the volume of water
allocations carried over from the previous water year that has to be withdrawn
from each access licence water allocation account. Implies that AWD can repay
the losses because otherwise it would say to take it off something else. Anyway,
what is used here is not an acceptable default answer until the next WSP
revision, or is it ok, Hard to tell.

Med

Requires clarification

Status
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5.1.7

5.1.7 need to reference these numbers in table 8, and the pan factors.

Documentation

Will include in an updated report

6.1

6.1 Available off allocation flow should be limited to the actual flow surely?

Documentation

Will include in an updated report

6.3

6.3.1 Did I? I would expect that carryover would be the first priority, but it needn't
happen in month 1. Hang on, what is a carryover allocation? there is no
allocation, it is a volumetric balance. Don't like this at the moment.

Med

Requires clarification

193
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6.4.2

6.4.2 No, I don't think I did. This was about making an allocation to SD & LWU
even if the projection showed that we wouldn't make it to the end of the water
year. We are confusing implementation with policy here, the section needs to be
rewritten accordingly. Say what this issue is, what the reality is, and then how
you have represented that in the model (which is fine btw)

Med

Requires clarification

194

NSW Lower
Darling
Accounting

6.8

6.8 no. Up to 60, but there isn't a limit I'm aware of.

Med

We will change the implementation of this.
I think the 20 G applies to Murrumbidgee
allocation they own. However, they also
buy/sell in temp trade

195
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Accounting

7.3

196

NSW Lower
Darling
Accounting

7.4

197

NSW
Resource
Assessment

3.2

Don't agree with approach of ceasing AWD after May. Should continue to
calculate AWD's, but since AWD can't go backwards, it will continue with May
calculation results if next year is dry, but will ramp up AWD correctly if inflow has
occurred. Are we perpetuating workarounds from MSM for no reason?

198

NSW
Resource
Assessment

3.8

Well, actually it is counted as a use against the general account. It is never
repaid, we just don't give them any more AWD. This description is how you have
implemented it, not how it works. It raises the question of why you didn't just
implement it the way it works in the first place (i.e. why just cut-n-paste MSM?)
but given that you have and it gets the same answer, you still need to draw a
distinction between model and real in the write up.

191

192
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Darling
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MDBA’s Proposed Solution
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190

Report

7.3 Doesn't say where the flows are listed. Ok for the Bourke flow option, but you
should describe this as considering the volume in transit upstream of Menindee,
modelled as ...... what you said.
7.4 Seems like a good thing, could you say something about if it ever makes a
difference in these baselines, and assuming it doesn't, outline a case when it
would. I'm expecting this should address the questions of how lower 640/480
access thresholds may affect how allocations are made. i.e. even if we have 0/0,
we would have to stop Murray releases if that release would prevent supply of
LD allocations.
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Med

The non debit use is factored into the
AWD process. I suspect this is a poor
documentation issue. However, will
discuss to make sure we have represented
it correctly
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3.10

201
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202

NSW
Resource
Assessment

Section

4.1

COMMENTS FROM NSW

Priority

non debit water should be included in the year to date totals because if we had
50% GSEC, then we had a heap of Kiewa flow that resulted in a without debit
take equivalent to 20%, that without debit take would reduce the amount in
storage we would need to cover the existing AWD, and AWD would go up. Yes
supp access should not be include in use to date against licences subject to a
resource assessment.
Only MSM uses the fraction remaining approach and it is hard to explain and
understand. Please switch to a pattern that has some kind of basis, and put a
function in your code that distributes the remaining at a point in time to the
remaining pattern. In the meantime, you need to be able to explain how you
came up with these numbers in table 3.
I really don't agree with the ARA table approach. NSW has never undertaken
resource assessment this way, and it is a throwback to ye-olde MSM which used
a similar lookup table approach and NSW objected to that as well. It mystifies me
why you have taken such a clear step backwards when it should have been well
known that NSW would ultimately object. You have not dealt with the complexity,
you have simply moved it out of the model where it may not even be maintained
correctly, and it now looks like a black box that we cannot see why particular
outcomes are occurring. This is a major design fail. If you need to write a plugin
to do this instead, that is understandable, but the ARA table is a flat no.

MDBA’s Proposed Solution

Status

High

The non debit use is factored into the
AWD process. I suspect this is a poor
documentation issue. However, will
discuss to make sure we have represented
it correctly

Med

Will document the basis of these factors.
We can also investigate this proposal in
future

High

To follow up

High

Logic is
1) We need to ensure we have sufficient
water to meet CHWN prior to reserve (this
forms part of the entitlements)
2)We then put away water as a reserve
3) Then allocation to entitlement holders
We could potentially do this differently will discuss
Commitment = CHWN Reserve = min(61
GL, Avail Resource- 61)

4.2

CHWN is not an entitlement, it is a reserve policy. I have no idea why you are
equating it to licences or why you are proposing a new entitlement class in the
model that doesn't exist in the real world.

203

NSW
Resource
Assessment

4.3

CHWN is never supplied, no idea why you are saying that. the CHWN reserve
should have happened in Murray resource assessment, why are we doing it
here? It seems pretty clear that we should be going trade, carryover, S&D, TWS,
CHWN state reserve, HSEC, GSEC, Conveyance, etc etc.

High

We could (and probably do) calc CHWN
reserve for each state in RA, if we
provided available resources to RAS
minus reserve, would simplify all
assessment systems.

204

NSW
Resource
Assessment

4.4

kind of ok, something wrong with CHWN though.

High

Not sure what this refers to
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Status

This is not an entitlement type, rather an
allowance/reserve set aside to ensure that
delivery losses in Wakool System(Merran
Ck). It is like a conveyance loss, but does
not formally have entitlement associated
with in the WSP.

4.6

There is no Wakool system loss allocation that I ever heard of. There are
conveyance licences, and the rules for making allocations are in the WSP

206

NSW
Resource
Assessment

4.9

Barmah-Millewa rules were written to describe what was put in the model, i.e. it
was a model led policy. It would be helpful if this write up included a statement at
the start that says that SMM has implemented these rules in the same way that
MSM did (I'm assuming that is the case). It is really hard to tell if they are right or
wrong otherwise.

207

NSW
Resource
Assessment

4.7

Huh, now we have conveyance licences? I have no idea what you are doing
here.

5

There is no entitlement class called NSW TLM, you need to rename these things
as NSW TLM account balance or something equivalent to that. There also isn't
an adaptive environmental entitlement class, it is more akin to a condition on a
regular entitlement class. I suspect this should also be represented as an
account balance. Barmah-Millewa is also an account balance, but to be fair it
does have some properties of an entitlement because it does interact with the
AWD process. The WSP does describe it frequently as an allowance however,
so on balance, it is probably more like an account then an entitlement.

Documentation

You are correct. Wording needs to be
changed that NSW TLW is a water user
who has access to different entitlement
types. Barmah semantics can be adjusted

4.5

This is in the WSP, please ref and follow.

Documentation

Will include in an updated report

0:00

Probably should call it NSW Murray Resource Assessment to avoid confusion

Documentation

Will include in an updated report

2

not scenarios, reference cases, baselines, something like that.

Documentation

Will try to get agreement on semantics and
include in updated report

3.2

Table 2 - Daily use limit only applied to MIL as I recall?

Documentation

That is what it says

3.2

Table 2 - What is this annual use limit? I've never heard of that. Reference
please. In fact same for the CHWN ones as well, just ref the bit in the plan or
agreement.

Documentation

Will include in an updated report (there is
an error with supplementary access
volume s in Table 1)
Need to check June assessment. Doing
the x % storage increase would require us
to run Murray Assessment model as well.
This would be hard

208

209

210

211

212

213

NSW
Resource
Assessment

NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment

High

Documentation

Note

214

NSW
Resource
Assessment

3.4

Should be monthly or change in storage by X%

Med

215

NSW
Resource

3.5

Confirmed that allocations should not reduce.

None
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Priority

MDBA’s Proposed Solution

Status

Assessment
216

NSW
Resource
Assessment

4.2

Whilst you are still using an ARA table, you need to place a reference copy of the
spreadsheet alongside any documentation you provide such as this document.

Med

217

NSW
Resource
Assessment

5

It's not at all clear to me why you are doing account balances for TLM and
adaptive environmental use in Resource assessment. This should be done in the
environmental demand node.

Documentation

Need to record use to date against
environmental accounts as this impacts on
available resources and allocation.

218

NSW
Resource
Assessment

6

Yes, this is true. No idea why you have included this in NSWRA. I would expect
to see this expressed as a pump rule or something like that.

Documentation

Agreed, not really relevant to NSWRA

7

I've seen the conceptual approach previously and it's a good step forward. This
section would benefit from a few lines of commentary about why you chose
those particular demand points as participants, and why you excluded the others.

Documentation

Will include in an updated report

3

Processers or Processes?

Documentation

Will include in an updated report

3.6

Please move the last line to the top so it reads like available water number
comes from there, and this is how it was worked out in summary.

Documentation

Will include in an updated report

3.7

Ref would be good.

Documentation

Will include in an updated report

4

really weird formatting in the pdf in 4.1 above table 4

Documentation

Will include in an updated report

4.8

ok, I guess.

219

220

221

222

223

224

NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment
NSW
Resource
Assessment

I will discuss to ensure we have same
interpretation of how allocation process
works.

Note

225

Torrumbarry

4.1.2

4.1.2 Including stock & domestic use as a loss is poor practice, should be added
to the todo list for next time. Also, "wit" instead of with

Documentation

Will add it to the todo list

226

Torrumbarry

4.1.3

4.1.3 why does an extraction limit represent a channel?

Documentation

Because the channel is not explicitly
modelled

227

Torrumbarry

4

Documentation

Will include in an updated report

228

Torrumbarry

5.3.1

Documentation

Correct

229

Torrumbarry

6

Documentation

Will need to clarify - I assume it reference
some specific point of model development

230

Torrumbarry

6.1.1

Documentation

Correct

231

Torrumbarry

6.1.2

Documentation

Correct it is on the to do list

4.X this system description section would really benefit from some schematic
diagrams, and a master one overlaid on an image with just the 4 main sections
shown, and probably the offtake and return points from the river?
5.3.1 when you say time varying, is that just for calibration? I assume that in say
a BDL run, it is set to the behaviour in 2009?
6. What is task C?
also in 6.1.1 Woorien, is that just for calibration? I assume that in say a BDL run,
it is set to the behaviour in 2009?
Why is the explicit modelling of losses not adopted. Assuming there is a valid
reason, expect to see referred to todo list.
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232

Torrumbarry

7

section 7: I'd like to see some discussion about how representative 1993 to 2010
is climatically, where the data came from etc etc.

Documentation

Will include in an updated report

233

Torrumbarry

7

what is a KLRM task B report

Documentation

Will need to clarify - I assume it reference
some specific point of model development

234

Torrumbarry

Figure
13

Documentation

Will include in an updated report

235

Torrumbarry

Overall

Documentation

Will include in an updated report

236

Torrumbarry

2.1

2.1 "representing" or representation?

Documentation

Will include in an updated report

237

Torrumbarry

Table 4

table 4 doesn't have a station number

Documentation

Will include in an updated report

238

Torrumbarry

5.5.2

5.5.2 "operation" might be "operational"

Documentation

Will include in an updated report

239

Torrumbarry

5.2.4

5.2.4 "as" might be "was"

Documentation

Will include in an updated report

240

Torrumbarry

6.1.1

funky for matting with table 8 in 6.1.1

Documentation

Will include in an updated report

241

Torrumbarry

page 23

weird formatting on page 23, and 24, and 26, and 28

Documentation

Will include in an updated report

242

Urban &
Stock and
domestic

4&5

chapter 4/5. I would argue that since you are comparing your model to observed
behaviour, that is in fact calibration.

Documentation

Model is not calibrated, as parameters
have not been adjusted to get the fit (how
about relationship between available water
and use)? Results are shown are
validation to see how the model performs

completed

243

Urban &
Stock and
domestic

?

Agree that broken hill is tricky. Probably need to make a model of the Stephen’s
creek storage with a rainfall runoff model for the inflows. In the circumstances,
continued use of the regression is not unreasonable, can be on the todo list for
later.

Low

We will add this to the todo list, though
depending on a certain pipeline it may
become redundant

completed

Table 1

under table 1, it says "this includes", but there is nothing there.

Documentation

Removed

completed

Figure 2

no units on the graph x-axis of figure 2

Documentation

This is a conceptual diagram so I am not
sure that units are justified. More
explanation in the text

completed

pg 12

page 12 is strangely blank, maybe a plot is missing?

Documentation

Fixed

completed

8

error message in chapter 8

Documentation

Fixed

completed

244

245

246

247

Urban &
Stock and
domestic
Urban &
Stock and
domestic
Urban &
Stock and
domestic
Urban &
Stock and
domestic

Priority

MDBA’s Proposed Solution

ID

figure 13 really needs some words to say what is happening, in fact each of
these figures should have a value add from the hydrologist that interprets what
we are looking at, 1-2 sentences only.
I really like that the regression equations have gone away, and I also really like
that you have put in the internal channel structure. This is a large step forward by
any stretch of the imagination. I didn't see anything that told me how you work
out demands. Is it a soil moisture store thing like IQQM or something else. It
looks like that give the presence of crops, climate, planting decisions and so on,
but maybe not. Also didn't see anything that looks like where you got the crop
data or diversion data from and how you cleaned it or worked with it.
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248

Urban &
Stock and
domestic

Overall

This work is a significant step forward on MSM, and also on common modelling
practices within NSW. Suggest it forms the best practice for all basin models
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Table E2: Comments from Victoria
ID

1

2

3

4

5

6

7

8

9

10

11

Report
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct

Section

COMMENTS FROM VICTORIA

Priority

MDBA’s Proposed Solution

Status

N/A

Documentation of all plugins

High

Created wiki on confluence site send Link
to SM & UM

N/A

Organise for discussion of development of common repository process with
NSW (MDBA)

Low

ongoing discussion

High

We have compared MSM, Source and
observed data and noted that both MSM
and Source over predict Victorian
allocation. A separate process has been
created to resolve

Complete

CompleteNew task

N/A

Check reliability plots(MDBA)

N/A

DELWP to document 'wish list' for BDL model

N/A

Add schematic configuration to represent physical system to ‘to-do’ list

Med

We are developing a google earth file to
allow zoom and search capability

N/A

Fix Goulburn HRWS Extended CO basis of spilling to ‘reduce pro-rata

High

Change as recommended

Complete

N/A

DELWP to advise MDBA re. HRWS and LRWS carryover

High

None required

Complete

N/A

DELWP to check and comment online for any 'basis of spilling' errors

High

N/A

MDBA to investigate trigger problems

High

A new trigger was developed to represent
Victorian CO rules and reduce the number
of triggers required

Complete

N/A

MDBA to provide DELWP with source of existing model entitlements from MSM

High

N/A

DELWP to confirm CHWN is urban only

Med

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

E25

Need confirmation from Victoria
Bewsher Consulting Pty Ltd
J2137R_3.docx

ID

Report

Section

COMMENTS FROM VICTORIA

Priority

MDBA’s Proposed Solution

Status

2015

12

13

14

15

16

Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015
Raised at
Vic Visit
20th Oct
2015

It would be desirable to have greater
temporal resolution on diversion data,
particularly for the private diverters in the
Sunraysia district

N/A

Compare data update requirements and provide data request to DELWP

Med

N/A

DELWP to confirm what data can be provided by GMW for breakdown of
irrigation demand modelling, and determine breakdown based on this information

Med

N/A

Check PD entitlements

High

Have check PD entitlements are
consistent

N/A

DELWP to provide MDBA with Victorian culture data when available

Med

Will receive data from Vic after review of
the Shepparton Irrigation model

N/A

DELWP to provide Murray Valley farm gate data to MDBA and MDBA to
undertake calibration of Murray Valley model to farm gate demands

Med

Need information will try and incorporate
into model

Med

We now have the same representation as
MSM-BigMod. However there is benefit in
improving this work.

17

2014/03

N/A

18

2014/03

N/A

19

2014/03

N/A

20

2014/03

N/A

·
All further works and recommendations mentioned in the report should be
undertaken to assist in making informed decision on whether the long term
objective of using Source for required salinity modelling activities is achieved or
not.
·
There would be greater challenges ahead in understanding/explaining
model differences when salinity is modelled with the inclusion of total River
Murray system.
·
Although this work is a step towards achieving salinity modelling for
BSMS, this modelling does not provide enough information for assessing
adequacy of Source for salinity modelling activities as part of BSMS. Therefore
this work should be continued and progressively extended to include other
aspects of Murray system such that it provides adequate information for this
purpose and also assist in assessing whether Source salinity capability is
adequate for undertaking salinity modelling for different features of rivers in
Murray Darling Basin (e.g. wetlands)..
Given constituent marker method is key to this modelling and the report includes
limited information on this, the report should include description of the constituent
marker method. This will assist us in providing informed comments on
assessment of the ability of the constituent marker method in Source
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Documentation

We are currently documenting salinity as
required to support BSM2030

Documentation

Note - the constituent marker method is
documented in SRG. We do not intent to
repeat this documentation.
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ID

21

Report

2014/03

Section

COMMENTS FROM VICTORIA

Priority

N/A

Documentation

Coorong Lakes model will be run
sequentially following a Source model run.
This is equivalent to current MSM run.

Documentation

Currently undergoing independent review
to assess whether the SMM BDL model is
a suitable candidate

Documentation

Currently we have custom functionality to
get over hurdles e.g. Environmental
Demands. It is not our attention to rely on
this custom functionality as other users
need to

22

2014/03

N/A

23

Received
31/05/2016

N/A

Is SOURCE ready for adoption for the Murray system by mid of 2016. It is
important that there should be a formal announcement from MDBA about its
position of Source adoption prior to tabling Murray Source BDL for
accreditation..

24

Received
31/05/2016

N/A

Will there be any significant Software development including functionality
improvement required beyond mid 2016?

25

Received
31/05/2016

N/A

What is the long-term service model for eWater SOURCE including
maintenance and development?

26

Received
31/05/2016

N/A

27

Received
31/05/2016

N/A

29

Received
31/05/2016

Received
31/05/2016

Status

The report includes limited information on the extend of salinity modelling for the
Lower Lakes. It states that Lake Bonney, Lake Alexandrina and Lake Albert do
not compare well against the historical calibration and the major differences are
occurring during the low flow periods. It is very important that the Lower Lakes
system is modelled adequately and/or explicitly to ensure that all aspects of the
lakes system critical for salinity in the lakes are addressed
It is assumed that salinity modelling of Coorong Lakes area is not considered in
this modelling as there is no mention of Coorong Lakes in the report. Given that
Coorong Lakes salinity is important in Basin Plan reporting, this work should
have address the modelling of Coorong Lakes salinity appropriately

28

MDBA’s Proposed Solution

N/A

N/A

What is the long-term licensing arrangement for partner governments and its
agencies to use eWater SOURCE software ?
The timeline of mid 2016 seems unrealistic unless it is simply a stage 1
completion of Murray Source BDL with a number of work around to simply match
with MSM BigMod outcomes;
The SOURCE Murray BDL model must meet the following National Hydrological
Modelling Platform (NHMP) objectives in addition to meeting basin plan
requirements;
a. Consistency
b. Defensibility
c. Transparency

Ideally, the BDL should not have any work around solutions and plug-ins at least
for the current rules and policies to ensure maximum potential of NHMP benefit;
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We are currently documenting salinity as
required to support BSM2030. Note that
we think model is doing as good a job as
MSM-BIGMOD

NHMP

NHMP issue

NHMP

NHMP issue

Documentation

Stage 1 completion is the consideration of
the SMM as a suitable candidate to
replace MSM

Documentation

We have tried to address these issues in
building the model, through processes
such as practice notes

med

Currently the Water Resource Assessment
in the Source model is not overtly
transparent. We recognise this is an issue
and it something that we would like to
rectify in future development of the model.
Other plugins have been documented as
under issue 1.
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Priority

30

Received
31/05/2016

N/A

Using plug-in for modelling complex water sharing arrangement in the Murray
system is not a best approach since it does not meet NHMP and Murray
SOURCE model project objectives and also it is practically impossible even for
experienced modellers without programming background to easily understand
these. Therefore this need to be resolved or we need to know whether the
source has this capability or not, if not when this is planned to be available;

31

Received
31/05/2016

N/A

The Murray SOURCE BDL model should include all improvements proposed by
Barma (Barma 2012) for MSM BigMod configuration of BDL

med

32

Received
31/05/2016

N/A

BDL must have high standard, easy to understand and explicitly defined annual
accounting including carryover within the model unlike the pick-abox currently
being used outside the MSM-Bigmod BDL model to account for environmental
demand

med

33

Received
31/05/2016

N/A

BDL mimic better representation of environmental demand along the reach
instead of hardwired environmental demand

med

34

Received
31/05/2016

med

N/A

The BDL should have all the required features and characteristics to ensure it
can be used as the operational model when required

low

high

MDBA’s Proposed Solution

Status

As above in issue 29

In Progress - we need to find report and
identify whether recommendations are
included etc
BDL model does not have pick a box
method as it is prior to Basin Plan
environmental water. In future scenario
development e.g. SDL's we need more
flexible and transparent ways of ordering
environmental water
As above in issue 32
The MDBA is currently committed to
getting an operational model of the River
Murray used for daily River Operations.
Progress is slower than we would like but
work is still being undertaken
In Progress, we are working to resolve
issues in our Vic RA process, including
inflows, loss allowance of carryover, 2nd
year reserve and forecasts. Work on
representing environmental requirements
and Lake Vic behaviour is also being
undertaken in the final changes before
model is put forward.

35

Received
31/05/2016

N/A

The MSM BigMod BDL has a number of weakness of producing accurate key
information including Victorian Murray Seasonal Determination, Operation of
Lake Victoria and system operational water requirements especially with
additional environmental water recovery. All these including other similar issues
need to be resolved and give confidence that the BDL has the capability to
produce Sustainable Diversion Limit with minimal effort

36

Received
31/05/2016

N/A

Individual components of the system operating water requirements must be
configured explicitly to ensure it meets future requirements

Med

Losses in Irrigation Areas need to be
considered. This is duplicated by issue 13

37

Received
31/05/2016

N/A

Torrumbarry and Murray Valley irrigation areas should be part of the SOURCE
BDL with adequate representation to undertake BSMS task when required

high

Currently both systems have been
included and testing of their behaviour is
being undertaken.

38

Received
31/05/2016

N/A

Prior to adopting the Murray SOURCE BDL model, at least a few BSMS task
should have been included in the model and any differences in salinity impacts
investigated and closely discussed with relevant parties

high

Being undertaken as part of the review
and associated work with salinity registers

Low

Tested that the Source model can work in
the existing framework for the Basin Plan.
This would allow equivalent functionality
that is used currently. Potential still exists
to pass orders between SOURCE models
which has been incorporated into the

39

Received
31/05/2016

N/A

Murray SOURCE BDL should be able to link to G/B/C/L and B’digee SOURCE
models without physical connection
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Priority

MDBA’s Proposed Solution

Status

platform, but not fully tested.
40

Received
31/05/2016

N/A

There should be a process involving jurisdictions to ensure that the water sharing
arrangements in the BDL accurately reflects the Murray Darling Basin
Agreement when the plug-in is replaced by user friendly functionalities

41

Received
31/05/2016

N/A

The BDL should have better representation of Snowy representation instead of
simple hardwired Snowy inflow data
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Documentation

Low

Victoria to provide an example of the
documentation that they have done for the
Goulburn.
This is an aspirational goal which should
be worked towards collectively in the
future.
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Table E3: Comments from South Australia
ID

Report

Section

COMMENTS FROM SOUTH AUSTRALIA

Priority

1

Environmental
Demand

If the purpose of this report is to demonstrate MSM functionality can be
replicated, then it is OK. However, the SA operating rules are outdated, the
Chowilla rules have been refined to be more reflective of the operating plans,
and the lower lakes target levels are outdated (highly unlikely to still be passing
2 GL/d barrage flow at below 0.4 m AHD water level, for example).

2

Environmental
Demand

General formatting issues, e.g. lots of blank space on Pages 5 & 6, 26, etc.

3

Med

MDBA’s Proposed Solution

Status

This an issue around level of development.
We are currently assuming the BDL level
of development, updated rules may need
to be included for a "current conditions"
scenario

Documentation

Fixed

Environmental
Demand

Page 26: Error! reference source not found. Related to this, why is monthly use
being forced (from the next page “Each model’s accounting assumes that the
draw-down occurs in October, rather than the second half of September, evident
from Figure 15”)? To match MSM, or is this behaviour to be maintained
indefinitely? Apologies if this is explained earlier, reference is broken

Documentation

Formatting fixed. This monthly used is
being used because it is matching the use
of MSM and also because that is how the
rules we have are defined. We will make it
clearer over time that environmental flow
rules will be improved as functionality in
Source is improved

4

Environmental
Demand

Figure 16 and Table 7: In Figure 16 accounted use is higher in MSM than SMM,
but the reverse in Table 7?

Documentation

Need to clarify this Figure 16 is one event
Table 7 is the average annual values

5

Environmental
Demand

Page 29: How is the rostering for Lower Lakes demands calculated, when there
aren’t thresholds between successful events (presumably)?

Documentation

Will clarify this in updated report

6

Environmental
Demand

7

Inflow Data

8
9
10

Irrigation
Diversions
Irrigation
Diversions
Irrigation
Diversions

Figure 25: In general SMM drops the lake level below the lowest target level of
0.4 m AHD more frequently. Is this expected behaviour, as in general the
minimum target of 0.35 m AHD is generally maintained?

Med

Need to check that orders are being
placed correctly - there has been some
issues in representing Hume to Lake Vic
transfers in the model which may be
responsible for some shortfalls in the
Lower Lakes behaviour.

Page 7, Section 3.9: Modelled EMLR inflows also includes Tookayerta Creek

Low

Greater clarification on this timeseries
would be better for everyone!

Table 3 Description for Angus Bremer diversions missing

Documentation

Will include in updated in report

Table 4 Out of interest, what is the monthly data that is provided for SA?

Documentation

Will include in updated in report

Page 31, second paragraph, “although this does was not metered” – remove
“does”

Documentation

Will include in updated in report
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ID

Report

11

Irrigation
Diversions

12

Irrigation
Diversions

13
14

Model
Overview
Model
Overview

15

Model
Overview

16

Model
Overview

Section

COMMENTS FROM SOUTH AUSTRALIA

Priority

Section 23 Validation period overlaps with calibration period? Also, it would be
good to present the regression stats for the 1993-2012 period in the table on
page 130 (with no caption). If you compare MSM-Bigmod to Source over the
1983-2000 period the MSM-Bigmod approach performs better on Bias for 12 of
the 14 demands (for example). This doesn't make a strong case to switch from
regressions to crop models. There is probably a calibration vs validation benefit
to the regression approach here. Showing the stats for 1993-2012 should make
the case for why the crop models are better, to represent changes in area, etc?
In general, the assumptions and results seem reasonable for SA. There is
potential to improve these models using (daily?) data from the irrigation trusts,
but that is outside the scope of this report. This is covered by the last dot point
in Section 24
P9 “to improve river salinity subject to and Hume plus Dartmouth Dams holding
more than 2000 GL” remove “and”
Table 2 WRP for SA should be “SW6 South Australian River Murray”. The
Murray Region is the non-prescribed area
Page 16: “Lock 5 to Lock 1 in the Lower River Murray have not explicitly been
modelled as storage/weirs as *historically* there has not been the variation in
operation level to justify the extra complexity in the model that a storage node
introduces.” Locks 1 & 2 were raised in 2014, and Locks 2 & 5 were raised in
2015. This variation will only increase in the future. As such, agree with Andrew
that this should be on the todo list, and we can make a start based on updated
bathymetry and hydraulic modelling information.
Figure 5 – I don’t see these plots in TR 2015/08. I think a bit more explanation is
warranted here if it is not documented in another report, this is from Andy’s
presentation to the TWG in July 2015:
1.The ‘Assess’ routing model is a significant improvement over the crude routing
in the MSM assessment routine in that it uses more reaches and more detail to
model the system and also includes the routing of the state shares.
2.The new losses, state surplus flows and internal spills can therefore not be
expected to match the MSM values exactly.
3.However an attempt was made to make the output from the two models as
close as possible. At times this required, corrections and improvements to be
made to MSM.
4.There is scope for further improvements to be made but these will be at the
margin.
5.In the calculation of the States’ available resources the two models are
remarkably similar.
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Med

MSM Calibration period = 1983-2000
Source Calibration period = 1993-2012
Source validation period = 1983-2000. We
would expect MSM to perform better than
Source over the period 1983-2000 as it
was calibrated during that period. Also
crop area data from 1983-1991 would be
assumed as we have no data from this
period. T

Low

If better data becomes available then
review calibration of SA demands

Documentation

Will include in updated in report

Documentation

Will include in updated in report

Documentation

Created JIRA Task RM-15440 to allow the
triangular channel assumption for weirs,
this will need to be done to get the full
benefit of this change.

med

Complete

Comments should be included in the
report
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Section

COMMENTS FROM SOUTH AUSTRALIA

Priority

Figure 11 – It would be worth bringing in the explanation of the monthly data in
this figure from the crop modelling report “Currently, data is only provided by
South Australia that describes use by “All other purposes” ( AOP), which
includes the Murray Riverlands, Angus Bremer, Lower Lakes, stock and
domestic use, recreation use and industrial use. Data is also provided for the
LMRIA, although this does was not metered prior to 2006. The AOP data is
provided as an annual value, which is then disaggregated to a monthly value
based on use in some of the pumped districts in South Australia.”
Table 22 – I suspect if we fix the reach areas in SA we can improve the Lock 1
performance. For model testing total bias is 5.1% at Lock 1, i.e. flow is not
reducing enough in SA.

17

Model
Overview

18

Model
Overview

19

Model
Overview

Figure 16 – Please explain the differences here in more detail. Is the Hume
Irrigation Target issue expected to result much of the difference at Lake Victoria
– or will this mainly only influence the balance of storage between Hume and
Dartmouth? As discussed at the last TWG meeting, is this because only part of
the time presented on the plot is representative of the modelled conditions?

Documentation

20

Model
Overview

Figure 20 – Does this plot present total diversions, i.e. crop models + SA Water
pipelines + other components of AOP? It is surprising that with the urban
demands the total demand can be (very close to) zero at times. Is this correct?
Also peaks are regularly overestimated, but this may be an issue with the
monthly level “data”. Also, these figures are generally hard to read, and no units,
at least put the units in the caption (ML?).

med

21

Model
Overview

22

Model
Overview

23

SA
Accounting

24

Urban and
Stock and
Demand

Tables 33-36 (where relevant) – Suggest showing both MSM and BigMod as
separate columns. This avoids mixing model outputs, and differences show why
we need the SMM.
Section 8: Include in this list including Locks 1 - 5 as weirs, and distributing SA
crop demands.
Please put the comparison to MSM back in (it was in the 2014 version of this
report). Also, I recall the logic has been simplified somewhat and allocations are
therefore slightly different to MSM? This was presented at TWG meeting #6 in
July 2015. With this updated information changes and differences to MSM I can
coordinate further comments within SA
Assumptions for SA are reasonable. Very minor comment, footnotes from Table
2 for LMRIA have dropped off.
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med

med

MDBA’s Proposed Solution

Status

Comments should be included in the
report

This also may have been due to some
issues in demands in the calibration
scenario
This relates to some issues in the
Resource assessment model in calculating
transfers between Hume and Lake
Victoria, and subsequently between
Dartmouth and Hume. This issues are
currently being addressed
SA total Diversions includes Irrigation,
Country Towns, Metro Adelaide pipelines
+ industrial, stock and domestic etc. I think
the problem is that in the version of Source
used to produce graphs it did not
necessarily put the axis at 0. Will update
all graphs in an updated report

Documentation

We can report the differences between
MSM, BigMod and Source separately

Documentation

Done

Documentation

Will include in updated in report

Documentation

Will include in updated in report
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APPENDIX F

PRACTICE NOTES FOR THE
DEVELOPMENT OF SOURCE MODELS
This material was provided by:
Dr Alice Brown
Senior Experimental Scientist
Basin Management Outcomes
CSIRO Land and Water
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MDBA is working in collaboration with CSIRO on a project titled “Development of Practice Notes for
Source Model implementation”. This project aims to support the adoption of a ‘Consistent Basin Water
Modelling Platform’ within the Murray-Darling Basin (MDB). The MDBA/CSIRO co-funded project has two
components, the first the development of practice notes and second is a research component with a
focus on reach calibration, particularly the estimation of routing parameters and residual inflows.
The Practice Notes document the general principles that a modeller should follow when building a river
system model in Source. These principles are primarily based on the experiences of MDBA during their
building of the Source Model of the Murray and Lower Darling System. However, input has also been sort
from modellers in the Basin States. In addition to the general principle, the Practice Notes also document
the current practices for model development. The practice notes cover a range of topics from how
different model components such as nodes, links and functions should be named, to the principles should
be followed when undertaking reach calibration. The practice notes are currently housed on the eWater
confluence site: https://wiki.ewater.org.au/display/SC/Practice+Notes
The research component of the project had focused on areas were agreement on the general principles
or a preferred method has been difficult to establish. The main body of work for this component has been
on estimation of residual inflows. Work is continuing on how best to place bounds on residual inflows (to
ensure estimates are plausible), and how the different methods using across the MDB impact on the
estimation of both residual inflows and lumped loss. It is anticipated that by the end of June 2017 an
analysis of existing methods across a range of catchments will be complete to provide further guidance to
the impact of the estimation of residual inflows and losses on a reach water balance. With respect to
residual inflows the following general principles have been discussed and agreed with the project
advisory
group
(https://wiki.ewater.org.au/display/SC/04_04+Reach+calibration+-+residual+inflows):
These general principles area:










In headwater reaches (e.g. upstream of major storages), where there are likely to be minimal
changes in land-use and consumptive water use, historical data (if available) can be used to
estimate the flow from the residual area. These reaches represent the boundary condition of the
model.
Where the river system model is predictive for water management (e.g. d/s of major storages),
residual inflows should be estimated using a model with predictive capability.
Residual inflows and unaccounted losses (loss node/Flow correction factor) should be modelled
separately in all river reaches.
A residual inflow node and loss node should be included on each reach. If incorporation of
residual inflows do not improve the reach calibration they can be set to zero.
Residual inflows should represent flow from the indirectly gauged area between two gauges, the
flow from this area should be realistic and based on an assessment of the catchment's area and
rainfall. (Figure 2)
Indirectly gauged areas should be classified based on the flow regime, location in the catchment,
and the potential impact of the residual inflow on management decisions. Based on the reach,
different criteria should be focused on in reach calibration. Three types of reaches are suggested
o Headwater reaches- catchments were the volume and seasonality of the catchments is
important, but exact timing of events is not as important (e.g. upstream of storages). In
these reaches objective should be based on achieving the best volume for the reach at
the downstream gauge.
o Intermediate reaches - catchments were inflows may be used to meet regulated
demands or trigger releases for environmental purposes. In these reaches the timing of
events is important. In these reaches objective should be based on improving the timing
of key events at the downstream gauge.
o Lower (Fresher) reaches - catchments that are event driven (caused by local rainfall) and
the timing and magnitude are important as these may trigger a management action (e.g.
supplementary flow access, environmental watering decision). In these reaches the
objective should be based capturing changes to threshold driven management decisions.
An assessment should be made to determine if a residual inflow is required for the reach or if the
value can be set to zero.
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Determining the limits on residual inflow volume



The lower bound for the residual inflow is zero, residual inflows should never be negative.
An upper bound on the volume of the residual inflow should be based on estimated unit run off
from the indirectly gauged catchment area.

Assessing if a residual inflow is required on the reach



Analysis should be undertaken to determine if an estimate of residual inflows is required.
Effort should be minimal, unless significant improvement is seen in the reach
model. Assessment of improvement should depend on the location of the reach and not just be
based on significant improvement in the mass balance at the downstream node (e.g. in lower
reaches of the river system, significant improvement might be seen in the prediction of surplus
flow events with the inclusion of a residual, but with no improvement seen in the long term mass
balance at the gauge)

Residual estimation and loss nodes


Determination of residual inflows is dependent on the loss relationship used in the reach. An
initial estimation of the loss relationship should be made prior to the estimation of the residual
inflows, the loss relationship can then be refined once the residuals have been estimated. A
period where there are minimal inflows should be used to define the initial loss relationship.
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APPENDIX G

EVALUATION CRITERIA
FOR BDL MODELS
(Refer document B29 in Appendix B)
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Table G1: BDL Models - Evaluation Criteria
(Note for the purposes of this assessment, a 'model' is assumed to be the software engine and all the input data used to operate to model).

ASSESSMENT
(Missing / Deficient /
a
Adequate / Good / n.a. )

EVALUATION CRITERIA
1

DOCUMENTATION AND MODEL OVERVIEW

1.1

Has a model report been provided which documents all the matters necessary to allow peer
review consistent with the Basin Plan and these evaluation criteria? Is the report complete? Has
sufficient effort been directed to documentation?

1.2

Where previous reports are essential to evaluation of the model, have copies of these reports
been provided?

1.3

Is there a clear statement of objectives in the report? Do these include use of the model to
compute BDL(s) consistent with Chapter 10 of the Basin Plan?

1.4

Have the WRP area(s) and the SDL resource unit(s) to which the model has been applied been
clearly defined? If the model is applied to only part of these area(s) or resource unit(s), have the
areas of application been clearly defined?
Is there a clear statement in the report which specifies the 'forms of take' that are included in the
model and those which are not?b Should other forms of take have been included in the model,
given its coverage and application within the WRP(s)?

1.5

1.6

Has the definition of BDL in Schedule 3 of the Basin Plan been correctly interpreted and
documented?c Where interpretations or assumptions have been made concerning the
application of Schedule 3, have these been documented and are they appropriate? (Refer Table
B1 in Appendix B).

1.7

Have previous applications of the model or the software engine been subject to external
review? If so have the findings of these reviews been made available?
Are the conclusions and recommendations reasonable and supported by evidence? Has the
report established that the model results can be used to provide a practical and reliable method
to determine the annual permitted take in a water accounting period (for the forms of take to
which the model is applied)?

1.8

2

DATA ANALYSIS

2.1

Have all relevant data (surface water, groundwater, landuse, diversions, climate, etc) been
collected and analysed?
Has information on the spatial and temporal extent, together with the quality of the relevant data,
been provided?

2.2

Independent Review of SMM as future BDL/BSM2030/WRP Model
Final Report ― March 2017

G1

ASSESSMENT COMMENTS AND
RECOMMENDED IMPROVEMENTS

Bewsher Consulting Pty Ltd
J2137R_3.docx

ASSESSMENT
(Missing / Deficient /
a
Adequate / Good / n.a. )

EVALUATION CRITERIA
2.3

2.4

2.5
2.6

Has the recorded diversion data (for the forms of take simulated in the model) been analysed
and reported in sufficient detail to allow calibration/validation of the model? Are the
accuracy/limitations of this diversion data adequately described?
In respect of the relevant surface water, groundwater and climatic data used in the model, has
the process of infilling data gaps and extending data beyond the period of record been properly
documented? Where these data extensions relied on separate modelling, has this modelling
been documented and provided for review?
Has the process of infilling gaps and extending data been carried out appropriately?
Have all locations been identified where recorded flow data already includes for upstream take
(e.g. from runoff dams, groundwater usage or diversions from unregulated systems)? Have
appropriate procedures been included to allow for this upstream take?

3

MODEL STRUCTURE

3.1

Is there a clear description of the model structure and its spatial coverage? Has a complete linknode diagram or other representation been provided to identify all the components of the model
within each reach?
Are all the principal water inputs and outputs included? Is the model structure and coverage
appropriate for BDL assessment?
Has the conceptualisation of flow routing within the reaches of the model been sufficiently
described? Is this conceptualisation appropriate for a BDL model, when properly calibrated?
Has the conceptualisation of transmission losses and gains been sufficiently described? Is this
conceptualisation appropriate for a BDL model, when properly calibrated?
Has the conceptualisation of storage operations been sufficiently described? Is this
conceptualisation appropriate for a BDL model, when properly calibrated?
Has the conceptualisation of diversions for each form of take, been sufficiently described? Is this
conceptualisation appropriate for a BDL model, when properly calibrated?
Has the conceptualisation of permanent and temporary trade, been sufficiently described? Is
this conceptualisation appropriate for a BDL model, when properly calibrated?
Has the conceptualisation of resource assessments and management rules for each form of
take, been sufficiently described? Is this conceptualisation appropriate for a BDL model, and
consistent with Schedule 3 of the Basin Plan? (See also Item 1.3 above and Endnote 'c' below).
If this BDL model is required to simulate 'Cap' conditionsd for one or more forms of take, has the
conceptualisation of the model to address this requirement been sufficiently described? Is this
conceptualisation appropriate for this BDL model, when properly calibrated?
Where BDL models are used which have previously been subjected to independent reviews (e.g.
when the model was applied as a cap model), have the recommendations of these reviews been
considered in formulating the BDL model? If not, have the reasons been documented and are
they appropriate?
Is the model time step(s) appropriate?

3.2
3.3
3.4
3.5
3.6
3.7
3.8

3.9

3.10

3.11

ASSESSMENT COMMENTS AND
RECOMMENDED IMPROVEMENTS
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EVALUATION CRITERIA
3.12
3.13

3.14

3.15
3.16

CALIBRATION

4.1

Every model has different components that can be calibrated. These usually involve some or all
of the following: flow calibration, storage calibration, diversion calibration and planted area
calibration. For each of model components requiring calibration, has the calibration period been
specified? Are the climatic and resource conditions over each of these calibration periods,
described? Is the selection of these periods appropriate?
Has sufficient effort been expended to obtain data for calibration of each model component?
Has the calibration 'fit' been documented for each model component requiring calibration? Have
an appropriate range of statistics of the 'fit' and time series plots of observed and predicted
values been provided? Have the model parameters that were 'forced' during each component of
the calibration been documented?
Is each component of the model sufficiently calibrated against spatial and temporal
observations? Are the calibrated values plausible and resultant 'fit' appropriate?
If the calibration components share a sufficient common period, has the overall calibration been
reported? What is the quality of the resultant 'fit'?
Has the robustness of the model to operate outside the calibration period been considered?
What is the robustness likely to be having regard to the variability of climatic and other factors
during the calibration periods?

4.4
4.5
4.6

5

VERIFICATION/TESTING

5.1

Where appropriate, have all reasonable avenues for verifying and testing the model been
undertaken and documented? Alternatively if verification or testing has not been undertaken,
have the reasons been documented and are they appropriate?
Have the climatic and resource conditions over the validation period, been described? Is the

5.2

ASSESSMENT COMMENTS AND
RECOMMENDED IMPROVEMENTS

Is the model appropriately structured to interface with other BDL models (surface water and
groundwater), both upstream and downstream?
Has the conceptualisation of procedures to manage held environmental water, TLM, WfR and
WMPP (if any)d been sufficiently described? Is this conceptualisation appropriate for this BDL
model, when properly calibrated?
Where there are water resources with a significant hydrological connection to adjacent systems
(including groundwater systems), has the structure of the model been prepared appropriately. If
this inter-connection has not been simulated, has the likely impact on model results been
assessed?
Is the model flexible enough to be expanded or refined to be used to compute SDLs in due
course?
Where the model interfaces with other BDL models (upstream and/or downstream) are the
linkages to these other models clearly described and appropriately established? Have the
upstream models been independently reviewed and accredited?

4

4.2
4.3

ASSESSMENT
(Missing / Deficient /
a
Adequate / Good / n.a. )
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ASSESSMENT
(Missing / Deficient /
a
Adequate / Good / n.a. )

EVALUATION CRITERIA

5.3
5.4
5.5

selection of this period appropriate and has its duration been maximised?
Have the initial conditions for the validation been documented and appropriately set? Has the
extent of any other 'forcing' been described and justified? If present is such 'forcing' appropriate.
Have an appropriate range of statistics of the 'fit' and time-series plots of observed and predicted
values been provided for all relevant model parameters? What is quality of the resultant 'fit'?
For periods when the development limitsc are sufficiently similar to the historical infrastructure
and management rules, has the model been run to compare annual take with the recorded take?
Have these results been compared statistically? What is quality of the resultant 'fit' and what
confidence can be placed in the resultant BDL and annual takes determined by the model?

6

PREDICTION

6.1

Has the procedure for establishing the initial conditions for a model run been described? Is this
procedure appropriate?
Is the model operated over appropriate historical periods consistent with the requirements of
Schedule 3, for each form of take simulated in the model?
Have the diversion results been individually reported for each form of take simulated in the
model? Where the model covers more than one surface water SDL resource unit, have the
diversion results been reported for each SDL unit, and for each form of take simulated in the
model?
Where the model relies on outputs provided by other BDL models, have the appropriate data
sets been used?
Has the BDL estimate (for each form of take) been compared with that estimated by the Authority
when developing the Basin Plan in 2012? Are the reasons for differences documented? Are the
differences plausible?
Has a water balance been provided which defines the magnitudes of all principal model inputs
and outputs? Has a satisfactory water balance been achieved?

6.2
6.3

6.4
6.5

6.6
7

SENSITIVITY AND UNCERTAINTY ANALYSES

7.1

Have the potential uncertainties in the model inputs been identified? Have the potential errors in
the modelling processes been discussed?
Have the potential uncertainties in the model outputs been estimated, and in particular, the
simulated annual take and BDL?

7.2
8

MODEL IMPROVEMENTS

8.1

Where model development has been constrained by limitations in the available data, have these
been identified?
Have the model's limitations been considered and has a potential list of improvements been
prepared? Are these limitations and improvements appropriate?
Is it necessary to collect more data or obtain further information to improve the model? If so

8.2
8.3

ASSESSMENT COMMENTS AND
RECOMMENDED IMPROVEMENTS
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ASSESSMENT
(Missing / Deficient /
a
Adequate / Good / n.a. )

EVALUATION CRITERIA

8.4

have these been documented and scheduled?
Where any model improvements are considered essential within a specified timeframe, has this
timeframe been documented?

9

QUALITY ASSURANCE

9.1

Has the model run number, the software version and all relevant model input been defined to
enable the BDL model run to be repeated by a third party modeller at a later date if required?
Where the model relies on input data generated by other models, have sufficient details been
provided to uniquely define those other models and their operating assumptions. Has the source
and date of supply of those other models' results been documented?

9.2

ASSESSMENT COMMENTS AND
RECOMMENDED IMPROVEMENTS

Table G1 Endnotes
a

n.a. = not applicable
Refer to the seven components of the 'form of take' defined in Section 1.07 of the Basin Plan. It will be important that the modelled forms of take are clearly
stated in the report so that the WRP's managers can ensure there is no double-counting of take (refer Section 1.11 of the Basin Plan).
c
This will include for each form of take, the 'development limit' and the period over which the take has to be simulated. The term 'development limit' is used in
this review to refer to past state water management laws or other management conditions which determine the opportunities and constraints on take. (Refer
Table C1 in Appendix C). For watercourse diversions and take by runoff dams (excluding basic rights), the development limit is based on the State water
management law that was in existence by a particular date (usually 30 June 2009). This generally refers to a limit established by a water resource plan in
place at the time.
d
As summarised in Table C1 in Appendix C, some BDL models may need to simulate operations under 'cap', TLM, WfR and WMPP in order to fulfil the
requirements of Schedule 3 of the Basin Plan. (See also Endnote 'c' above).
TLM = The Living Murray, WfR = Water for Rivers, WMPP = Wimmera
Mallee Pipeline Project.
b
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