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How modelling helps us understand changes to annual 
flows 

This fact sheet explains annual flows, how changing harvestable rights limits 
could affect them and what further analysis of modelling results tells us. 

The Coastal Harvestable Rights Review uses hydrological modelling to help us understand how 

river flows could change if we increase harvestable rights limits. See the Coastal Harvestable 

Rights Review – Discussion paper1 for more details. 

The modelling estimates how changes in the size, number and location of harvestable rights dams 

could affect daily river flow volumes at the end of each case study catchment. Each model run 

estimates more than 15,000 daily flow values over a 42-year period. We interpret and compare the 

different modelled scenarios by measuring aspects of different flow types (for example, low flows, 

freshes, annual volumes) that are made up of a series of daily flow values. Looking at changes to 

the pattern, timing and volume of different flow types or events can tell us how increasing 

harvestable rights could affect downstream water users and environments. 

This fact sheet looks at the modelling results for annual flows in more detail and explains the 

changes that may occur.  

What ‘annual flows’ and ‘mean annual flows’ are 

‘Annual flows’ are the waters that flow out of a river catchment each year. The volume of each 

annual flow can vary greatly from year to year, depending on the annual rainfall and how wet or dry 

the catchment has been.  

The term ‘mean annual flow’ – that is, annual flow volumes averaged over a number of years – is 

often used to describe a catchment’s annual flow, but it does not show the variation in annual flows 

between wet and dry years. 

Why we look at annual flows  

Changes to annual flows are likely to be of interest to water users allowed to access medium and 

high flows, and those who impound water – for example, in a weir that a water utility uses for 

supplying larger towns. Tidal pool users rely on medium- and high-flow events to support suitable 

water quality, as these flows limit the upstream movement of saltwater. Water users that access 

water from tidal pools may also be interested in annual flow changes, as may oyster farmers and 

fishers. 

A reduction in annual flows could affect these users and the environment. Reductions in the total 

flow volume of medium- and higher-flow events, such as river ‘freshes’, would be the most likely 

reason for smaller annual flows. This is because medium- and higher-flow events can make up a 

large portion of annual flows. If those events are shorter and have a lower volume due to farm 

dams capturing more runoff, then we would expect a corresponding reduction in annual flows.   

There is also greater demand for water in drier years when the competition for water is highest. We 

must understand how a change in harvestable rights may affect water availability in drier years, as 

access for many water users is more critical in those years. 

                                                 
1 Available at www.dpie.nsw.gov.au/coastal-harvestable-rights-review 

https://www.industry.nsw.gov.au/__data/assets/pdf_file/0003/341535/discussion-paper.pdf
https://www.industry.nsw.gov.au/__data/assets/pdf_file/0003/341535/discussion-paper.pdf
http://www.dpie.nsw.gov.au/coastal-harvestable-rights-review
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What could happen to annual flows if we increase harvestable 
rights  

If we increase harvestable rights limits, new or larger harvestable rights dams could be constructed 

that would intercept additional flows that would otherwise contribute to river freshes and higher 

flows. Very high and flood-driven flows would be mostly unaffected. 

The relative effect of farm dams on mean annual flows is smaller during wet years, but more 

substantial in dry years. In wet years and medium-rainfall years, farm dams retain more water and 

therefore will overflow more often. In dry years, the ground surface needs to saturate before water 

will run off into gullies, creeks and then larger streams. When rainfall runoff is captured in gullies 

and small watercourses in dry years, the effect on flows in the downstream creeks and rivers is 

more pronounced.  

How HARC calculated annual flows for their modelling report  

Independent firm Hydrology and Risk Consulting (HARC) did the hydrological modelling for the 

review. HARC calculated annual flow values by adding together daily flow volumes for each year in 

the 42-year modelling period. They then averaged the annual flow values over that period to 

provide a mean annual flow for each case study catchment.  

HARC modelled a reference flow for each catchment, assuming there were no harvestable rights 

dams. HARC then reported mean annual impacts for 40 harvestable rights scenarios in each case 

study catchment. The mean annual impact for each scenario is the difference between the average 

annual flows in the reference flow and in the modelling scenario. 

To better understand the effects on annual flows in dry years, we asked HARC to calculate mean 

annual impacts separately for the driest 10% of years and the 10% of years closest to the median 

flow over the 42-year period.  

What the additional modelling analysis in this fact sheet does 

This fact sheet interprets the annual flow modelling results presented in the modelling report. It 

looks at the effect of increasing harvestable rights on annual flows in the 42-year modelling period 

grouped from ‘very wet’ to ‘very dry’ years, being those with the highest to lowest annual flows 

respectively. 

The baseline annual flows in the analysis below are based on the current number of harvestable 

right dams, rather than the no-dam (or unimpacted flow) scenario used in the modelling report. 

This shows how current annual flows would change as a result of increased harvestable rights 

limits.  

What happens to annual flows, particularly in dry years 

The Wollondilly River and Bemboka River case study catchments are examples of where the effect 

of increasing harvestable rights limits could be important for annual flows, including in drier years. 

We cannot assume the same levels of change would occur across all catchments, as conditions 

and water use vary significantly between catchments. 

Figure 1 shows the average (or ‘mean’) annual flow volumes in the Wollondilly River case study 

catchment under different harvestable rights scenarios. It shows that in this catchment, full uptake 

of the modelled harvestable right scenarios would reduce mean annual flow volumes in all types of 

years – that is, from ‘very wet’ to ‘very dry’ years. This means wetter conditions would be needed 

to produce the same annual flow volume experienced in a given year under the current harvestable 
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right limit. For example, the dashed line shows an annual flow volume of approximately 17,000 ML 

is achieved in dry years under the current harvestable right limit of 10% with current uptake levels. 

In contrast, if there was full uptake of a 50% harvestable right limit, the 17,000 ML annual flow 

would be achieved when conditions are only slightly drier than the ‘median’ years. 

Figure 1. Mean annual flow for years grouped as ‘very wet’ to ‘very dry’ in Wollondilly River case 
study area for current harvestable rights uptake and full uptake of different harvestable right 
percentages. 

 

In the Wollondilly catchment, flows during all years (grouped from very wet to very dry) are affected 

by an increase in harvestable right limits. The Bemboka River case study shows a different pattern. 

The degree of change in Bemboka is smaller in the wetter years but noticeably larger in the drier 

years. 

Error! Not a valid bookmark self-reference. shows the proportional change in annual flows for 

the Bemboka catchment. The 0% level along the top of the chart represents the current annual 

flow volumes modelled for the current 10% harvestable rights limit and uptake level. As years get 

drier and as the harvestable right increases, there is a greater percentage reduction from current 

(baseline) annual flows. In the 20% harvestable right scenario, for example, current annual flow 

volumes for the very wet years decrease by around 2%, and this increases to about 7% in the 

middle point or ‘median’ group of years. In very dry years, there is a 15% reduction in annual flows 

that currently occur in those types of years. 
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Figure 2. Percentage change in annual flows in the Bemboka River case study catchment area for 
different harvestable right scenarios. 

 

Summary 

Increasing harvestable rights limits can affect annual flow volumes in rivers, but the response is 

likely to differ by catchment.  

In the Wollondilly River catchment, full uptake of the modelled harvestable right scenarios would 

reduce annual flow volumes under all types of conditions – that is, in ‘very wet’ to ‘very dry’ years. 

This means wetter conditions would be needed to produce the same annual flow volume currently 

experienced in a given year under current harvestable right limits. In the Bemboka River 

catchment, annual flow volumes in drier years would decrease by a greater percentage than 

annual flow volumes in wetter years. 

More information 

Visit the Coastal Harvestable Rights Review webpage for more information, and have your say by 

completing a survey and/or making a submission: www.dpie.nsw.gov.au/coastal-harvestable-

rights-review 
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