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Executive Summary 

This report provides revised hydrological information supporting the development of a 
water management plan for the Ringarooma River catchment. Water management plans 
provide a framework for managing catchment water resources in accordance with 
objectives of the Water Management Act 1999, and the State Policy on Water Quality 
Management 1997. 
 
The Ringarooma River catchment lies in the northeast corner of Tasmania and covers an 
area of approximately 922 km2. Annual rainfall in the catchment varies from 600 mm in the 
low lying coastal areas to up to 1800 mm in the highlands. Most of the rainfall occurs in the 
southern and southeast headwaters of the upper catchment. The annual average rainfall in 
the catchment is around 1100 mm while annual evaporation averages at around 1000 mm. 
The total annual rain water input into the Ringarooma catchment is approximately 1014 
GL. 
 
The total natural flow yield at the catchment outlet estimated from surface water model is 
around 414 GL/year and comprises about 41% of the total annual rain water input into the 
catchment. This simple water budget indicates that a significant proportion of (59%) of rain 
water input into the catchment is lost into the system from surface retention, evaporation 
and recharge into local groundwater aquifers.  
 
The highest recorded flood at the Ringarooma River stream flow measurement site at 
Moorina was approximately 486 m3/s.  Average floods (1 in 2 year floods) at the Moorina 
gauge peak at approximately 100 m3s-1 and are about twice the size of base-flow level in 
the river. Peak floods generally take approximately 2 days to recede to sustained river flow 
of 50 m3/s. Low flow probability analysis indicated that within a given year the likelihood of 
occurrence of average flows falling below 100 ML/day over a period of five consecutive 
days is around 60%. 
 
Currently, surface water resources are allocated solely on surface water information, with 
only cursory regard for groundwater influences. While it is recognised that the flow data for 
this catchment suggest a significant groundwater influence, there is little understanding of 
groundwater influence in the catchment. Water allocation is presently based on the 
premise that water is being allocated from surface water only, when in fact it may be 
drawing indirectly on the groundwater resource. Conversely, the level of groundwater 
extraction is largely unknown and may be having some impact on the surface water 
resource. With increasing demand for better management of the State’s water resources, 
greater emphasis must therefore be put into implementing an holistic approach to 
understanding surface and groundwater  connectivity within this and other catchments in 
Tasmania. 
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1.0 Introduction 

This report provides a revision of the relevant hydrological information that supports the 
development of a water management plan for the Ringarooma River catchment. The key 
features of this report are characterisation of stream flow data from selected gauges in the 
catchment, and outputs from a catchment water balance model to provide hydrological 
information for environmental flow assessments and calculations of a catchment water 
budget. 

This report information on: 

 Hydrological characterisation of the catchment; 

 Climate and Stream flow characteristics; 

 Development of catchment hydrological model; 

 Catchment water budget; 

 Climate change and future development impact. 

The information provided in this report is intended to support the first stage of providing 
surface water hydrological information to inform the development of a Water Management 
Plan for the Ringarooma catchment.  This “Stage 1” report also provides baseline 
information for the second stage of providing hydrological information that involves the 
formulation of yield allocations for sustainable management of the catchment’s water 
resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 6 

2.0 Catchment location and description 

The Ringarooma River catchment is located in the northeast of Tasmania and covers an 
area of approximately 922 km2 (Figure 2.1). The catchment rises in the Rattler Range and 
Mt. Maurice, with the Ringarooma River flowing in a generally north-east direction before 
discharging into Ringarooma Bay on Tasmania’s north coast. The topography and 
drainage pattern of the catchment are largely controlled by the local and regional geology 
of the area. The upper half of the catchment is characterised by Ordovician turbidite and 
Devonian granites while the lower part of the catchment consists of mainly Quaternary 
sands and gravels. The mean elevation ranges from sea level at Ringarooma Bay to 
around 1200 m in the Mt Victoria area. 

The catchment supports a diversity of land uses including pasture, plantation and native 
forestry operations, recreation, tourism, irrigated cropland, agricultural processing 
operations and rural residential development. 

Figure 2.1 The Ringarooma River catchment location and layout. 
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2.1 Drainage Distribution 

The headwaters of the Ringarooma River originate from Ben Nevis and Mount Maurice 
areas where the catchment lies adjacent to the North Esk River catchment.  By the time it 
reaches the township of Branxholm, the catchment area has increased to include drainage 
from the Maurice River and Legerwood Rivulet on the west and inflows from Federal 
Creek, the Dorset River and New River from the east (Figure 2.2).  Between Branxholm 
and Moorina, most of the increased flow is due to inputs from the Cascade River and the 
Weld River on the south-eastern side of the catchment.  Minor tributaries such as Amber, 
Ruby and Marsh creeks drain the northern reaches of the river catchment. Downstream of 
Moorina to the catchment outlet, the only major tributary entering the Ringarooma River is 
the Wyniford River that collects runoff from the northern slopes of Blue Tiers.  Many of the 
creeks (Amber, Ruby and Marsh creeks) entering the river downstream of the Wyniford 
junction are small and frequently stop flowing during the summer months. 
 
The drainage distribution in the catchment is largely controlled by local geology and 
generally follows a dendritic pattern. Ringarooma catchment has a drainage density of 
around 1.3 km of river length per square kilometre of land surface.  
 

Figure 2.2 Drainage map of the Ringarooma catchment. 
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3.0 Climate and Stream-flow 

3.1 Rainfall and Evaporation 

The Ringarooma River catchment receives variable rainfall ranging from about 600 mm in 
the north to 1800 mm in the southeast over the Blue Tier and Rattler Hill areas (Figure 
3.1). Mean annual rainfall over the entire Ringarooma River catchment amounts to around 
1100 mm. Higher rainfall generally occurs in the upper reaches of the Ringarooma, Dorset 
and Cascade Rivers whereas the coastal plains towards the north experience a much drier 
climate and are prone to drought. Some 67% of its 922 km2 catchment lies within the high 

rainfall ( 1100 mm) area of Maurice Plains to the Blue Tier highlands.  

Figure 3.1 Distribution of mean annual rainfall in the Ringarooma River catchment (SILO 
Grid Data, 1970-2009). 
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A 5-year moving average analysis of annual mean rainfall data (1970-2009) indicated that 
there has been a general decreasing trend over the 40 years record period (Figure 3.2). 
Over 54% of the time, the moving average fails to rise above the 40 year mean rainfall.  A 
greater number of years with rainfall greater than 1100 mm were recorded in the period 
prior to 1980. The years 1972, 1982, 1994 and 2006 were the driest years during the 
record period, with annual mean rainfall below 800 mm. During the last 15 years, annual 
mean rainfall in the catchment fell below the record mean rainfall of 1100 mm 67% of the 
time. The 40 year mean annual evaporation over Ringarooma catchment was around 1000 
mm and remained constant throughout the record period. 
 

 
 

Figure 3.2 Variation in average annual rainfall and evaporation superimposed with 5-year 
moving average rainfall in Ringarooma River catchment (SILO Data: 1970-2010). 

Monthly rainfall across the catchment is generally highest in the more elevated areas to 
the south and southeast, and decreases towards the bottom of the catchment in the north. 
There is a distinct seasonal pattern throughout the catchment. Monthly mean rainfall in the 
north of the catchment is generally below 90 mm, while the south receives on average, 
130 mm a month. 

Across the Ringarooma catchment mean monthly rainfall generally exceeds evaporation 
during the months of April to September when rainfall is highest (Figure 3.3). The average 
monthly winter (May-Oct) rainfall is around 100 mm compared to 50 mm in summer 
months (Nov-April). The total average rainfall for the whole winter period is 604 mm 
compared to 380 mm in summer. The long-term average winter evaporation is 311 mm 
compared to 717 mm during the summer. 
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Figure 3.3 Variation in mean monthly rainfall, evaporation and temperature in Ringarooma 
River catchment (SILO Data: 1970-2009). 

Evaporation is highest in the north of the catchment, averaging about 1100 mm a year 
compared to 955 mm a year in the upper catchment. Low evaporation and high rainfall 
occur in the south and southeast of the catchment covering upper reaches of the Wyniford, 
Weld, Cascade and Ringarooma rivers. 
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3.2 Stream-flow Monitoring 

River level data has been collected at several hydrometric gauging stations within the 
Ringarooma catchment for varying time periods since the 1970s with one record period 
dating back to 1921. The locations of the gauging stations are shown in Figure 3.4. 

 

Figure 3.4 Distribution of stream-flow monitoring sites in the Ringarooma River catchment. 
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Table 3.1 shows the list of historical and current stream-flow monitoring sites in the 
Ringarooma catchment. Majority of the historical sites generated flow record only for short 
periods.  The Ringarooma River at Moorina (Station 30) is the only current station that 
contains long period of continuous stream-flow data suitable for historical flow analysis. 
Cascade River upstream of Cascade Dam (Station 19210) is the only other site containing 
around ten years of continuous flow data. In 2008 two stream-flow monitoring sites were 
opened at Legerwood River and the upper Ringarooma catchment for which the ratings 
are currently being developed.  
 
Table 3.1 Ringarooma River catchment hydrometric gauging stations. 
 

Station 
No. 

Station Name Years of 
Operation 

Drainage Area 
(km2) 

30 Ringarooma River at Moorina 1921 - 1929 517.4 

1977 - Present 

88 Ringarooma River at Branxholm 1937 - 1988 277.0 

1309 Legerwood Rivulet downstream of 
Ringarooma Road 

2008 - Present 15.5 

1335 Ringarooma River upstream of 
Branxholm Water Supply 

2008 - Present 273.0 

19210 Cascade River upstream of 
Cascade Dam 

1984 - 1996 21.6 

19211 Cascade River upstream of Mt 
Paris Dam 

1985 - 1994 5.3 

19212 Tin Pot Creek upstream of Derby 
Jeep Track 

1985 - 1990 4.3 

19213 Cascade River downstream of 
Cascade Dam 

1985 - 1990 34.5 

19215 Maurice River upstream of 
Ringarooma River 

1987 - 1990 63.0 

19216 Maurice River downstream of the 
South Maurice River 

1987 - 1992 31.0 

19217 South Maurice River upstream of 
the Water Race 

1987 - 1988 10.0 

19218 Ringarooma River at Ringarooma 
Rd Bridge 

1987 - 1988 48.9 

19219 Dorset River at Ruby Flats Road 1987 - 1990 40.2 

19222 Cascade Reservoir (Lake level) 1990 - 1996  

19223 Federal Creek upstream of 
Ringarooma 

1990 - 1992 2.5 
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3.3 Stream Flow Characteristics 

Stream-flow data from site 30 and 19210 were used to describe gauged flow 
characteristics in the Ringarooma River catchment. The observed daily flow in the 
Ringarooma River at Moorina was around 736 ML/d compared to 53 ML/d in Cascade 
River upstream of Cascade Dam. Summary statistics of mean stream-flow at the selected 
monitoring sites are presented in Table 3.2. Both sites exhibit a highly variable flow 
characteristic. 

Monthly flows in the Ringarooma River at Moorina varied from around 1200 ML to 120000 
ML.  The total annual average flow at the gauge was around 252000 ML. The annual 
volumes recorded at the Ringarooma at Moorina stream gauge site are presented in 
Figure 3.6. 
 
Table 3.2 Summary statistics of flow data from selected stream-flow monitoring sites. 
 

  

130 Ringarooma R at 
Moorina 

219210 Cascade R upstream of Cascade 
Reservoir 

  ML/day ML/month ML/day ML/month 

Mean  741 22554 52 1577 

Median 518 15697 40 1226 

CV 0.9 0.91 0.8 0.82 

Minimum 38 1188 2 63 

Maximum 3860 119660 206 6387 
Standard 
Deviation 668 20562 42 1306 

10th Percentile 1670 50753 114 3523 

30th Percentile 682 20946 53 1606 

90th Percentile 134 3921 8 260 

January 282 8730 21 654 

February 199 5635 11 317 

March 168 5193 11 328 

April 355 10641 34 1019 

May 654 20257 63 1949 

June 890 26704 69 2072 

July 1305 40448 108 3341 

August 1635 50593 91 2827 

September 1344 40305 65 1958 

October 1001 30964 59 1839 

November 612 18353 47 1403 

December 410 12720 39 1215 

Winter Volume 
(ML) 

 
209372 

 
13986 

Summer Volume 
(ML) 

 
61271 

 
4938 

Annual Volume 
(ML) 

 
270643 

 
18924 

1
.  Record Period:  01/01/1977 to 31/12/2009. 

2
. Record Period: 01/01/1985 to 31/12/1995. 
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Figure 3.5 Monthly variations in stream-flow at Ringarooma River at Moorina. 

 

 

Figure 3.6 Annual volume recorded at the Ringarooma @ Moorina stream gauge site. 
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3.4 Flow Duration 

A flow duration curve (FDC) is a plot of discharge verses the percent of time that a 
particular discharge is equaled or exceeded. It represents the relationship between 
magnitude and frequency of daily, weekly, monthly or yearly stream-flow for a particular 
river basin, providing an estimate of the percentage of time a given stream-flow is equaled 
or exceeded over a historical period. An FDC provides a simple, yet comprehensive, 
graphical view of the overall historical variability associated with stream-flow in a river.  

The shape of the flow duration curve is characteristic of a river catchment.  The shape of a 
FDC at its extremities is particularly significant in evaluating the stream and basin 
characteristics. The shape of the curve in the high-flow region indicates the type of flood 
regime the basin is likely to have, whereas, the shape of the low-flow region characterises 
the ability of the basin to sustain low flows during dry seasons. A very steep curve (high 
flows for short periods) would be expected for rain-driven floods on small watersheds. In 
the low-flow region, an intermittent stream would exhibit periods of no flow, whereas a very 
flat curve indicates that moderate flows are sustained throughout the year due to natural or 
artificial stream-flow regulation, or due to a large groundwater capacity which sustains the 
base flow in the stream. Water abstractions and various landuse practices in the 
catchment can depress the natural flow scenario at low flow end of the FDC. 
 
A flow duration curve of the monthly mean flow from the Ringarooma River at Moorina is 
shown in Figure 3.7. The flow duration curve represents the magnitude and frequency of 
stream-flow for the river catchment and provides an estimate of the percentage of time 
flow equalled or exceeded over a historical period. The flow duration show a gently sloping 
curve indicating that the river maintains a moderate flow throughout the year possibly due 
to sustained base-flow from groundwater discharge. At the Moorina monitoring site, the 
river maintains a monthly median flow of around 500 ML/d and a flow of 100 ML/d is 
maintained about 95% of the time. 

 

 

Figure 3.7 Flow duration curve of the monthly mean flow at Ringarooma River at Moorina. 
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3.4 Flood Frequencies 

Flood frequency analysis seeks to define floods of a given probability of being equaled or 
exceeded in any year. A flood frequency curve of peak annual flows for the Ringarooma 
River at Moorina is shown in Figure 3.8 along with a table inset outlining flood magnitudes. 
An average flood in the Ringarooma River at Moorina has a peak of around 100 m3/s 
whereas the 1 in 100 year flood has a peak flow of approximately 445 m3/s. An average 
flood in this instance is defined as the peak flow greater than the annual exceedance 
probability (AEP) of 0.50 within a period of one year (average annual peak). Average 
Recurrence Interval (ARI) is often used in lieu of AEP to describe a design flood.  

 

 
 

Figure 3.8 Flood frequency curve for the Ringarooma River at Moorina. 
 
Most of the rainfall occurs in the upper reaches of the Ringarooma catchment and 
therefore the major tributaries likely to influence floods are the Maurice, Dorset and 
Cascade Rivers. The areas around Legunia, Ringarooma, and Moorina are well known as 
locations of high rainfall events and flash flooding. 
 
Figure 3.9 shows the time series plot of annual flood peaks exceeding average floods at 
the Ringarooma River at the Moorina stream gauge site. Within the last 32 years of record 
period (1978-2009), floods at the Ringarooma River at this site exceeded the average 
flood around 56% of the time. Only two major floods of recurrence interval 1 in 100 years 
occurred during the same record period. 
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Figure 3.9 Annual floods in the Ringarooma River at Moorina. 
 

3.5 Low Flows 

Low flow or hydrologic drought can be defined as a period during which stream-flow is 
inadequate to supply established uses under a given water management system. Low 
flows affect direct takes from river system and storage/dam yields. For low flow analysis it 
is necessary to select time period (5, 10, 30 days, etc) to compensate for cease to flow 
conditions. 

Low flow frequency curves have been derived for a range of durations from 5-day through 
to 90-day periods (Figure 3.10 & 3.11).  The curves give the probability that any given 
minimum flow will occur over various time periods.  For example, for a 5-day period the 
probability that a minimum average daily flow of about 100 ML/day will occur in any given 
year is approximately 60% at the Ringarooma River at Moorina stream gauge site. For a 
longer period such as 90-days this probability decreases to around 12%.  

In comparison, the Cascade River shows a more reduced low flow probability range. 
Looking at a 5 ML/day flow threshold, there is a 45% probability that a minimum average 
daily flow of around 5 ML/day will occur for a 5-day period. This probability reduces to 
about 10% if this flow is to occur for a 90-day period. 

This information has implications for environmental water requirements, water quality 
monitoring and for the assessment of risk water allocations from the river for irrigation and 
domestic use.  Such risks will need to be taken into account during the planning process 
for the management of water resources within the catchment. 
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Figure 3.10 Low flow frequency curves of low flows in the Ringarooma River at Moorina. 

 

 

Figure 3.11 Low flow frequency curves of low flows in Cascade River upstream of 
Cascade Dam. 
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3.6 Flow Recession 

A recession curve is a specific part of the flood hydrograph after the flood peak, when 
stream-flow diminishes. The recession segment shows how the water storage in the river 
decreases over time following a significant rain event.  The recession curve basically 
reflects base-flow component of the river flow and how groundwater storage influences 
and sustains flows in rivers. 

Flow recession curves for the Ringarooma River at Moorina are presented in Figures 3.12. 
Peaks have been selected from historical floods in the catchment which show that 
recessions cease at a base-flow level of around 50 m3/s.  The upper part of the recession 
curve is predominantly surface water and as flow recedes the surface flow contribution 
gradually diminishes until the flow is comprised almost entirely of base-flow (or 
groundwater) as depicted by the lower section of the curve. The curve in Figure 3.12 
shows that it takes approximately 2 days for a major flood (445 m3/s) at the Ringarooma at 
Moorina stream gauge site to recede to around 50 m3.s-1 (a recession rate of around 200 
m3.s-1 per day). 

 
 

Figure 3.12 Recession curves for peak observed flow at Ringarooma River at Moorina. 
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3.6 Wet and Dry Season Comparison  

Observed flow data (1978-2009) from the Ringarooma at Moorina stream gauge site was 
examined to identify relatively wet and dry years.  This examination indicated that the 
years 1996 and 1982 represent years of wetter-than-average and drier-than-average 
conditions, respectively.  Figure 3.13 provides a comparison of the hydrographs for these 
years plotted along with the monthly median flow for the record period of the site (1978-
2009). This has been included to demonstrate the degree of inter-annual variation that 
occurs in runoff from this catchment.  

 
 

Figure 3.13 Median monthly flow compared to wet and dry year flow hydrographs from 
Ringarooma at Moorina. 
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4.0 Ringarooma Catchment Water Balance Model 

4.1 Overview of the catchment model 

Under the National Action Plan (NAP) a rainfall and runoff water balance model was 
developed for the Ringarooma River catchment (HEC, 2005). This original model has been 
revised with further updates of parameter changes following improvements in modelling 
methods. The modelling routine used in this study is the modified version of Australian 
Water Balance Model of Boughton & Chiew (Boughton & Chiew, 2003), which reduces the 
three partial areas and three surface storage capacities to relationships based on an 
average surface storage capacity. 

The AWBM routine produces two outputs; direct run-off and base-flow. Direct run-off is 
produced after the content of any of the soil stores is exceeded; it can be applied to the 
stream network directly or by catchment routing across each subcatchment.  Base-flow is 
usually supplied unrouted directly to the stream network, at a rate proportional to the water 
depth in the ground water store. The ground water store is recharged from a proportion of 
excess rainfall from the three surface soil storages. A schematic of the AWBM process is 
shown in Figure 4.1. 

 

 

Figure 4.1 Australian Water Balance Model schematic. 
 



 22 

For modelling purposes, the Ringarooma catchment was sub divided into 30 
subcatchments broadly encompassing the major tributaries (Figure 4.2). A network of 
routing links from subcatchment centroids to river junctions was built into the modelling 
framework for channelling accumulated flows to the catchment outlet (Figure 4.3).  
Observed winter flow at the Ringarooma River at Moorina stream gauge site was used to 
calibrate the model over selected record periods. 

Figure 4.2 Subcatchment delineation of the Ringarooma River catchment in the 
hydrological model. 
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Figure 4.3 Nodes, links and junctions in model schematic for Ringarooma River 
catchment. 
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4.2 Model Calibration and Accuracy 

Calibration of the model was achieved by adjusting catchment parameters so that the 
modeled data best replicated the flow record at the Ringarooma River at Moorina stream 
gauge site. Given that calibration of catchment parameters requires natural flow 
conditions, it was assumed that there was no water extraction from May to October and 
only these months were used for calibration. This assumption was made due to the highly 
seasonal flows in the catchment. The flows are sufficiently large from May to October to 
effectively dampen out any extraction effects on the natural flows. This assumption is likely 
to be inadequate in drier periods, as off stream storages are likely to be filled during these 
months, but due to the lack of data, no better assumption could be made.   

Overall the model gives a good representation of the flows in the Ringarooma River. Given 
the uncertainties in the “naturalness” of the gauged data, this was as good an estimate of 
daily flows as could be expected and it is unlikely that a better fit could have been 
achieved using other calibration tools. The result of calibration is shown in Figure 4.4 and 
the validation statistics are listed in Table 4.1. 

 

 

Figure 4.4 Comparison of modelled versus observed flow at Ringarooma River at Moorina 
(Data series 1978-2009). 

 
Table 4.1 Model accuracy and fit statistics of calibration results. 

Calibration Period (Year) Coefficient of 
Determination (R2) 

Performance Rating 

1978 - 2009 0.83 Good 

2009 0.93 Good 

2005 0.89 Good 

1995 0.83 Good 

1985 0.77 Good 
1
Poor, R

2
<0.65; Fair, 0.65<R

2
<0.70; Good, R

2
>0.70 
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The primary objective of the catchment modelling is to produce overall volume water 
balance for management of the catchment water yield. The model produced a good 
representation of natural flow condition in the Ringarooma River regime as shown by the 
monthly water balance correlation between the observed and modeled flows at the 
Moorina gauge site (Figure 4.5).  

 

Figure 4.5 Monthly volume balance correlation between observed and modelled flow at 
the Ringarooma at Moorina stream gauge site. 
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5.0 Natural Flow Characteristics 

5.1 Natural Flow Statistics 

A summary of long-term statistics of modelled natural flow in the Ringarooma River and 
selected tributaries is presented in Table 5.2. The monthly mean natural flow estimate at 
the catchment outlet was around 34532 ML and the bulk of this yield is generated during 
the winter months June to October (see also Figure 6.1). Upper Ringarooma and Dorset 
River catchments are the highest yielding catchments. 
 
Table 5.2. Modelled monthly natural flow (ML) statistics in the Ringarooma catchment. 

 

5.2 Flow Duration Analysis 

A series of flow duration curves of monthly total flow have been generated for the 
Ringarooma River and its major tributaries (Figure 5.1). These duration curves compare 
flow characteristics at different parts of the catchment and indicate availability of yield at 
various exceedance intervals. The FDCs curves of monthly total flow for all the sites show 
gently sloping curves comparable to gauged flow at Moorina. All the sites are able to 
maintain a sustained flow of around 1000 ML/month at exceedance greater than 50%. The 
upper Ringarooma River and Dorset River are the major tributaries contributing the bulk of 
the flow in the catchment while the Cascade River catchment is the least productive in flow 
contribution. 

A comparison of flow duration curves for gauged current flow and modelled flow at the 
Ringarooma River at Moorina stream gauge site indicated that the catchment model 
consistently underestimated the monthly yield at exceedance range 35% to 95% (Figure 
5.2).  At high and low flow periods, the model gave a good approximation of natural flow. 
This trend could possibly due to inconsistencies in allocation data used to estimate natural 
flow during model calibration process. Other factors such as landuse, forestry and 
groundwater discharge (base-flow) may also affect estimation of the natural yield in the 
system. 
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Figure 5.1 Flow duration curves of monthly flow volumes at Ringarooma River and its 
major tributaries. 

 

 

 

Figure 5.2 Flow duration curves of observed current flow and modelled flow at 
Ringarooma at Moorina stream gauge site. 
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6.0 Catchment Water Budget 

The total annual natural yield for the Ringarooma River catchment at the outlet is 
approximately 414 GL with mean daily outflow of 1135 ML/day. Table 6.1 shows a 
summary breakdown of natural yields for the catchment and for the major tributary 
catchments.  About 80% of the total natural yield is contributed by the winter runoff alone 
and the bulk of the yield (47%) is contributed by the Dorset River and Upper Ringarooma 
River catchments. 
 
Table 6.1 Distribution of yields (ML) in the Ringarooma River catchment. 

 
 

Monthly yields are generally highest during mid-winter months and lowest during summer 
throughout the catchment. The hydrologically productive months are June through October 
when the catchment yields are generally greater than the overall mean yield for the year 
(Figure 6.1). 

 

Figure 6.1 Monthly average volume of natural flow in the Ringarooma catchment. 
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The ability to convert direct rainfall into river flow by a catchment is best indicated by their 
specific yields (Table 6.2). Specific yield is largely dependent on the hydro-geological 
setting of a catchment and the local environmental conditions. The table below shows that 
the Upper Ringarooma, Dorset and Weld river catchments are the most productive regions 
in relation to converting direct runoff into river flows. 
 

Table 6.2 Distribution of yields (ML) in the Ringarooma River catchment. 

                                       Specific Yields (ML/km2) 

 Catchment Area (km2) Summer Winter Annual 

Wyniford 61 103 359 461 

Weld 51 164 576 740 

Cascade 39 89 384 473 

Legerwood 60 92 466 558 

Dorset 120 144 566 709 

Upper Ringarooma 146 131 613 744 

Ringarooma Catchment 922 89 360 449 
 

Summary 

Characterisation of observed stream flow from selected gauges and natural flow estimated 
from a catchment water balance model showed that: 

 Flow variability was high in the Ringarooma River and its tributaries consistent with 
wide variation in rainfall and evaporation across the catchment; 

 An average flood at the Ringarooma at Moorina stream gauge site is approximately 
100 m3/s. Major floods recede to base-flow level within approximately two days; 

 The mean observed current annual flow at the Ringarooma at Moorina stream 
gauge was 271000 ML compared to the natural flow estimate of 268600 ML; 

 The total natural flow yield for the Ringarooma catchment was around 414 GL. The 
bulk of the yield is contributed by the upper Ringarooma and Dorset River 
catchments. 
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7.0 Climate Change and Future Development Impact 

7.1 Climate Change Impact  

In December 2009 the CSIRO Tasmania Sustainable Yields findings were released to the 
general public.  The terms of reference for the CSIRO Tasmanian Sustainable Yields 
Project required an assessment of the current and likely future extent and variability of 
surface and groundwater resources in Tasmania. This information is aimed to assist 
governments, industry and communities consider the environmental, social and economic 
aspects of the sustainable use and management of the precious water assets of 
Tasmania. 

The sustainable yields project modelled four climate impact scenarios across the 
Ringarooma catchment.  The main objective of this scenario modelling was to estimate 
changes in flows in river systems. The four scenarios modelled were: 

1. Scenario A: historical climate (1 January 1924 to 31 December 2007) and current 
development; 

2. Scenario B: recent climate (data from 1 January 1997 to 31 December 2007 were 
concatenated to make an 84-year sequence) and current development; 

3. Scenario C: future climate (84-year sequence scaled for ~2030 conditions) and 
current development; 

4. Scenario D: future climate (84-year sequence scaled for ~2030 conditions) and 
future development. 

The results of the climate scenario modelling for the Ringarooma catchment are extracted 
in Table 7.1 and are sourced from Ling et al 2009. 

Table 7.1 Tasmanian Sustainable Yields project results for the Ringarooma catchment 
 

 Scenario A Scenario B Scenario 
Cwet 

Scenario 
Cmid 

Scenario 
Cdry 

 GL/Year Percentage change relative to Scenario A 

Inflows      

From 
catchment 

runoff 
464.5 

-17% 
(386.4) 

-4% 
(445.9) 

-9% 
(422.7) 

-14% 
(399.5) 

From flows 
downstream of 
hydro schemes 

na  na na na 

Total (inflows) 464.5  -4% -9% -14% 

Source: Ling et al 2009. 

 

Table 7.1 shows that compared to the historical annual average yield, under a future wet 
climate the catchment yield is projected to decrease by 4%, under a mid future climate, the 
catchment yield is projected to decrease by 9% and under a dry future climate a 14% 
reduction in catchment yield is projected. 

7.2 Future Forestry Development 

Under the CSIRO Tasmania Sustainable Yields the area of plantation forestry in the entire 
Pipers-Ringarooma region was projected to increase by approximately 147 km2 from 2528 
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km2.  A 6 percent increase in total plantation forestry by 2030 across the entire Pipers-
Ringarooma region.  This increases the total area of commercial forestry from 25 percent 
to 27 percent for the Pipers-Ringarooma region. 

Assessing the impact of this increase in the Ringarooma catchment under a median future 
climate showed the end of systems flows to reduce by 1.4% which reduced the access to 
water for extraction by 2.5% 

7.3 Future Irrigation Developments 

No irrigation developments were investigated in the Ringarooma catchment under the 
CSIRO Tasmania Sustainable Yields.  However current proposals have been assessed by 
TIDB using the future yield scenarios to assess viability of developments. 
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