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1 Introduction 
The Murray–Darling Basin Authority (MDBA) published the report Losses in the River Murray System 

2018–19 in March 2019. The report provided information about the drivers behind the conveyance 

losses in the River Murray System, how they vary between years and how they were tracking for the 

2018-19 water year compared to other similar years. The report provided estimates of the system’s 

conveyance losses up until January 2019. For background information on system losses please refer 

to the original report. 

2 Purpose 
This report provides updated data on conveyance losses for the full 2018–19 water year as well as 

the subsequent 2019–20 year. It is issued as an addendum to the March 2019 report and does not 

re-explore the various factors that affect the magnitude and distribution of loss within the system or 

make comparisons to previous years. Rather it provides a factual account of the losses observed in 

each year. 

3 Methods and definitions 

3.1 River Murray System losses 
Terminology change: 

In this update, the word ‘losses’ will be used rather than ‘conveyance’ to describe River Murray 

System loss. This terminology adjustment has been made as the term ‘conveyance losses’ is widely 

defined within state or privately-owned irrigation districts as water used to cover losses within these 

districts. This is different to River Murray System losses discussed in this update and the previous 

report.  

River Murray System losses are defined as the losses incurred in the River Murray system between 

Hume Dam and the South Australian border. Loss estimates are derived from the River Murray 

Monthly Accounts (Monthly Accounts), which are determined using the MDBA’s Monthly Simulation 

Model (MSM). Losses exclude environmental use debited against environmental water holder 

accounts for their specific watering actions. 

Compared with the losses published in Losses in the River Murray System 2018–19, the calculation of 

losses presented in this report incorporates hydrographic updates including updated usage volumes 

received after the March 2019 report was published. This results in minor adjustments to data 

presented in the interim March 2019 report. These changes do not alter the Monthly Accounts or the 

loss covered by each state. 

  

https://www.mdba.gov.au/sites/default/files/pubs/river-murray-system-losses-report-march-2019.pdf
https://www.mdba.gov.au/sites/default/files/pubs/river-murray-system-losses-report-march-2019.pdf
https://www.mdba.gov.au/sites/default/files/pubs/river-murray-system-losses-report-march-2019.pdf
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3.1.1 Limitations  
Actual river losses cannot be directly measured using gauges or other instrumentation. Despite being 

calculated from variables extracted from the Monthly Accounts, losses are an estimate. This is because 

some of the variables used in the Monthly Accounts include the additional impacts of unmetered water 

use, gauge error, unaccounted overbank flows and varied flow travel time. True losses result from the 

processes of evaporation, seepage and evapotranspiration. This means (as noted in the previous report) 

future updates of state diversion data, rating tables, other information and methodology that more 

accurately represent these additional factors will alter current estimates of system losses.  

Due to the time it takes water to move through the river system it is difficult to estimate daily losses. 

It takes on average 22 days for water released from Lake Hume to arrive at the South Australian 

border during regulated flow conditions. When in unregulated flow conditions (i.e. during high flow 

or flood periods), these travel times can change substantially. Furthermore, the losses in one reach of 

the system might be seen as a ‘gain’ in the next reach a week later due to complex interactions of 

overland flow. Because of this complexity and variability, losses are most effectively estimated and 

compared through a water balance on an annual basis. The period adopted in this analysis is the 

MDBA Water Year (1 June to 31 May). Notwithstanding the overall emphasis on annual losses, 

comparing losses on a monthly basis can provide some insight into the system conditions throughout 

the year. A monthly comparison of losses is also provided in this update. 

4 Regulated flow 
The term ‘regulated flow’ defines periods where flows are able to be captured and used for system 

demands. These periods contrast with ‘unregulated flow’ or flood periods when river flows cannot be 

captured in Lake Victoria, a key regulating storage in the River Murray system. 

Water years with long periods of unregulated flow or floods generally experience far higher system 

losses as water moves across floodplains. 

5 Losses in 2018–19 and 2019–20 
5.1 Summary of 2018–19 and 2019–20 water years 
The 2018–19 water year (1 June 2018 to 31 May 2019) was a fully regulated year, with low River 

Murray System inflows, hot dry conditions and the need for large system transfers to meet demands. 

River Murray System losses for the 2018–19 water year are estimated at around 930 GL and within 

the range forecast in the previous March 2019 report (850 to 1,000 GL).  

The 2019–20 water year (1 June 2019 to 31 May 2020) also had lower than average winter/spring 

inflows which drove the need for system transfers from Lake Hume to Lake Victoria. Heavy autumn 

rainfall helped reduce these transfers, but also boosted inflows significantly. This resulted in a short-

lived period of natural above-channel flows downstream of Yarrawonga in May 2020 and a 

corresponding increase in loss. The relatively high loss in May 2020 demonstrates the complexity of 

loss behavior. In total, River Murray System losses for 2019–20 are estimated at around 800 GL.  
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5.2 Comparison to previous years 
Figure 1 presents the annual losses since 1970 ordered according to how wet or dry the year was 

based on the year’s annual inflow1. The inflows are represented in relative terms using annual 

exceedance probability (AEP) on the x-axis. AEPs for each year are derived from a statistical analysis 

of annual River Murray System inflows and are a measure of how much inflow occurred in a year 

when compared with all years in the available record (since 1896).  

In simple terms, a 10% AEP year is a year with high inflows where inflow has only been exceeded in 10% 

of years. Conversely a 90% AEP year is a year with low inflow where only 10% of years have had lower 

inflows. For reference, River Murray System median inflows (i.e. 50% AEP) are about 7,300 GL/yr. 

The estimated losses in both 2018–19 and 2019–20 were comparable to similar inflow years, see 

Figure 1.  

 

Figure 1: Losses versus River Murray System Inflows represented by the percentage annual exceedance probability (AEP). A 
low % AEP indicates a large volume of system inflows and typically represents wet or flood years. A high % AEP indicates a 
low volume of inflows associated with hot, dry conditions and drought years. 

  

 

1 River Murray System inflows represent catchment-generated inflows from the upper Murray and southern 
connected tributaries and therefore exclude Snowy Hydro inflows, IVT delivery, managed environmental 
inflows and inflows to the Menindee Lakes. 
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Cumulative loss in 2018–19 and 2019–20 was around the median when compared to all years since 

1970, see Figure 2. 

 

Figure 2: Distribution of cumulative losses for all years since 1970. Black diamonds represent 2018-19 and red triangles 
display 2019-20. 

5.3 Comparison to regulated months  
To provide context for how losses varied month by month during 2018–19 & 2019–20, Figure 3 

displays the estimated losses for each month during those years compared with the range of losses 

observed for regulated months since 1970. The range of historic losses are shown in terms of their 

statistical spread using a box and whiskers plot. 

While Figure 3 compares monthly losses to other fully regulated years, May 2020 saw a period of 

unregulated (overbank) flow downstream of Yarrawonga which resulted in higher loss in that month. 

 

Figure 3: Estimated loss for the 2018-19 & 2019-20 water years compared with losses for all regulated months since 1970.  
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6 Future reporting 
Stakeholders between the Hume Dam and South Australian border are keen to understand how 

much water is lost reach-by-reach in any given year. In response, the MDBA’s reporting in 2017–18 

and 2018–19 attempted to drill down to a finer level of detail. Achieving robust and reliable data at 

the reach scale proved to be problematic and not useful for comparative purposes. The MDBA is 

currently upgrading tools used to supporting accounting. When these tools are operational, the 

MDBA will look to see whether losses can be provided at a finer spatial resolution. 

In future, losses (including the 2020–21 water year) will be published in the annual River Murray 

System Summary of River Operations document. The document summarises river operations across 

the water year and is reviewed by the Independent River Operations Review Group

https://www.mdba.gov.au/publications/independent-reports/river-murray-system-annual-summaries-reviews-river-operations
https://www.mdba.gov.au/publications/independent-reports/river-murray-system-annual-summaries-reviews-river-operations
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