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Executive Summary  

This report provides relevant hydrological information supporting the development 
of a water management plan for the Macquarie 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 Macquarie River catchment described in this report lies upstream of the Lake 
River junction in the Midlands region of Tasmania and covers an area of 
approximately 2,697 km2. Major tributaries of the Macquarie River include the 
Elizabeth, Tooms, Blackman and Isis rivers. Lake Leake, Tooms Lake and the 
Blackman Dam are the major man-made storages in the catchment.  
 
The Macquarie catchment experiences medium to dry climatic conditions influenced 
by the prominent tiers in the west and east of the catchment. The average annual 
rainfall varies from 500 mm in low lying areas to 1,200 mm in the highlands. The 
catchment-wide average rainfall is approximately 580 mm. The annual average 
evaporation in the catchment is approximately 1,000 mm.  
 
Average floods (1 in 2 year) in the lower Macquarie River downstream of Elizabeth 
River peak at around 115 m3s-1. Large floods (magnitude greater than 755 m3s-1) 
observed in the lower Macquarie River have an average recurrence interval of more 
than 1 in 100 years. Peak discharges after a major flood event in the lower Macquarie 
River take approximately 10 days to recede to base flow level. Low flows in the 
Macquarie River and its major tributaries are common throughout the year. In the 
lower Macquarie the likelihood of occurrence of flows less than 35 ML/day over a 
five day consecutive period in a given year is around 80%.  
 

The observed annual average yields for the Macquarie River at Trefusis and 
Morningside gauges are 54789 and 118319 ML respectively.  These are not natural 
yields as they represent what remains in the river following releases from lakes 
Leake and Tooms Lake, natural catchment pickup and extractions from the system. 
 
The Tasmanian Sustainable Yields Project provides a range of climate change 
projections for the catchment out to 2030.  A future wet climate outcome indicates 
an increase in annual yield by 6%, a median future climate indicates a decrease in 
annual yields by 6% and a future dry climate indicates a decrease in annual yields by 
11%. 
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1 Introduction 

This report provides a hydrological characterisation of the Macquarie River above 
Lake River catchment, supporting the development of a water management plan for 
the Macquarie River catchment.  A complementary report for the catchment, 
describing a water balance model, potential yields and current allocations has also 
been prepared in support of the water management plan for the Macquarie River 
above Lake 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. 

This report presents analyses of rain, evaporation, and streamflow data from various 
locations around the catchment.  The Macquarie River stream-flows have been 
analysed to show general variation in gauged flows, as well as potential flood 
frequencies, low flows, and flow recessions. 
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2 Catchment description 

The Macquarie River catchment is located in the Midlands region of eastern 
Tasmania and makes up part of the Tamar River Basin. The catchment extends from 
Tooms Lake in the south to Longford in the north and has a total catchment area of 
4,241 km2. 

The Macquarie River catchment described in this report lies upstream of Lake River 
and covers an area of approximately 2,697 km2. The catchment has an oblong shape 
84 km long and 64 km wide at its longest axis lengths. The upper reaches of the 
catchment consist of rugged terrain dominated by dolerites and related rocks while 
the low lying areas contain mainly quaternary sediments with common outcrops of 
basaltic rocks. The dominant vegetation types in the highland areas of the catchment 
are dry Eucalypt forests and woodlands. Vegetation and landscape in the low lying 
areas are extensively modified by agricultural activities. 

Major tributaries of the Macquarie River include the Elizabeth, Tooms, Blackman and 
Isis rivers. Lake Leake, Tooms Lake and the Blackman Dam are the major man-made 
storages in the catchment. Campbell Town and Ross are the main population centres 
in the catchment and both discharge treated wastewater to the local rivers.  

The Macquarie River downstream of the Lake River confluence lies outside of the 
proposed area of the water management plan and water management for this reach 
is covered by the Water Management Review process undertaken by Hydro 
Tasmania.  

 
 

Figure 2.1 The Macquarie River catchment. 
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2.1 Drainage 

The Macquarie River originates in the southeast of the catchment from Mount 
Morriston and Hobgoblin (Parramores Tier), at an elevation of around 800 m AHD 
(Figure 2.2). The headwaters drain a number of swamps south of Badger Hill. The 
river runs south then north, picking up flows from the Blackman, Elizabeth, and Isis 
rivers before joining with the Lake River at Woolmoor. The elevation at the bottom 
of the catchment is approximately 140 m.  

Catchment drainage follows a dendritic pattern largely controlled by the dolorite 
country rocks. Stream sizes range from first to seventh order with a total drainage 
density of 1.7 km/km2. Over 80% of the smaller order streams are ephemeral while 
the larger order streams in the low-lying areas contain several broadwaters along the 
reaches.  The total length of the Macquarie River is approximately 180 km with an 
average gradient of 3.6 m/km2. 
 

 

Figure 2.2 Distribution of drainage of the Macquarie catchment 
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2.2 Land Use 

Landuse is extensively agricultural downstream of the Macquarie-Tooms River 
confluence. This lower part of the catchment is largely developed for grazing, with 
the majority of the catchment being cleared for pasture.  Some intensive cropping 
for potatoes occurs along the Macquarie’s banks. Approximately one third of the 
catchment is forest or woodland, mostly in the catchment’s upper east and west 
highlands, and around 10% of the catchment is dedicated to plantation forestry1. 
Trout fishing is the principal recreational activity in the riverine environments of this 
region. 

2.3 Water Use 

Water in the catchment is used primarily for irrigation, with town water supply being 
a much smaller yet vital use. The Macquarie River and its tributaries are the source 
of water for the towns of Campbell Town, Ross and Cressy. The Department of 
Primary Industries Parks, Water and Environment (DPIPWE) manages the licensing 
of off-stream storages in the region (i.e. farm dams), direct takes from tributaries of 
the Macquarie River and the high flow water in the region.  

The Macquarie River is a highly regulated system.  Two large storages exist at the 
top of the catchment, and river flows are regulated through the manipulation of 
these. Tooms Lake (full supply capacity 22,000 ML) is managed by the Elizabeth 
Macquarie Irrigation Trust and provides supplementary summer flows during the 
irrigation season to the upper Macquarie between Mt Morrison and the Elizabeth 
River. Lake Leake (full supply capacity 22,076 ML) is also managed by the Elizabeth 
Macquarie Irrigation Trust and provides supplementary flows for the Elizabeth River 
and the Macquarie below Elizabeth during the irrigation season.  

Blackman Dam was built in 2005. It has a full supply capacity of 7,324 ML and an 
annual water licence allocation of 3,000 ML. The Blackman Water Pty Ltd was 
established to manage water in the main stem of the Blackman River between the 
Blackman Dam and the confluence of the Blackman and Macquarie Rivers, including 
water stored in the Blackman Dam.  

There are numerous other storages located within the Macquarie River catchment 
ranging from 1 to 4,500 ML. There are also several large storages in the upper 
catchment that are currently under proposal or construction. 
 

                                                           
1 Estimated from the LIST  (© State of Tasmania) base data. 
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3 Catchment Hydrology 

3.1 Rainfall and evaporation 

The Macquarie River catchment is one of the driest areas in the state, lying in a rain 
shadow between the Western Tiers and highlands in the catchment’s east.  Annual 
average rainfall throughout much of the Macquarie River catchment is between 500-
600 mm, increasing to approximately 1,200 mm in the eastern and western highland 
areas (Figure 3.1). Most of the rainfall occurring in the highland areas is reliant on 
easterly coastal weather patterns. 

 

Figure 3.1 Distribution of mean annual rainfall in the Macquarie River catchment. 

Analysis of the rainfall records in the catchment show that over the period 1970 to 
2009 there was a recurring pattern of wet years followed by a dry period of at least 
one year (Figure 3.2). The overall average annual rainfall in this period was 580 mm. 
During the last ten years (2000–2009), the overall average annual rainfall was 535 
mm, indicating a possible trend towards a drier climate in the catchment. 

A 5-year moving average of annual rainfall data indicates that there has been a 
general decline in rainfall since the early 1970s (Figure 3.2). The years 1994, 2006, 
and 2007 were the driest years during the period, with mean annual rainfall not 
exceeding 380 mm. Evaporation data shows a rising trend, particularly since the 
1990s, in contrast to the overall declining trend in rainfall. Evaporation has tended to 
exceed rainfall in each year since 1970. Average annual evaporation is 1,000 mm. 



 10

0

200

400

600

800

1000

1200

1400

1970 1975 1980 1985 1990 1995 2000 2005

M
ea
n
 A
n
n
u
al
 (
m
m
)

mean annual rainfall mean annual evaporation 

mean ann rainfall 1970-2009 mean ann rainfall 2000-2009

5 per. Mov. Avg. (mean annual rainfall)

 
 

Figure 3.2 Variation in Macquarie River catchment annual rainfall and evaporation (1970-
2009) superimposed with rainfall’s 5-year moving average, and overall mean annual rainfalls 
for 1970-2009 and 1997-2009. 

Analysis of monthly rain and evaporation data (Figure 3.3) indicates August to be the 
wettest month (closely followed by December), and February the driest. It also 
shows that evaporation exceeds rainfall for eight months of the year, and that 
distinctive seasonal patterns (winter highs and summer lows) do not exist for the 
catchment; aside from a summer low in February, rainfall is fairly similar across the 
seasons. Rainfall is similar in summer and winter due to the general climate of the 
catchment, lying in a rain shadow created by highlands to both the east and west. 
Evaporation, however, does display seasonal variation, showing a distinctive low in 
winter and high in summer.  
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Figure 3.3 Mean monthly rainfall and evaporation in the Macquarie River catchment (1970-
2009).  

3.2 River flow monitoring 

There are 17 stream gauging sites in the Macquarie River catchment with historical 
and current records of river height data (Table 3.1). Of these, six are currently 
operating, and eleven are closed.  Only data from current sites has been used for 
analysis in this report, and all have good continuity of record without major gaps. 
Site 18211 is an exception, with unverified data between 1996 and 2009. Two of the 
current gauging stations, 18309 (Macquarie River at Coburg)  and 18313 (Macquarie 
River at Fosterville) have been installed for water management purposes in the past 
5 years but these have not been used for analysis due to the brevity of records. 
Other current sites have between 18 and 34 years of river height data. Sites 18217 
(Macquarie River at Trefusis) and 18312 (Macquarie River at Morningside) have been 
primarily used for analysis due to their locations along the main river stem.     

All current sites and their locations are highlighted in Table 3.1 and shown in Figure 
3.4.  
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Table 3.1 Streamflow monitoring sites located within the Macquarie River catchment 
(above Lake River). 

 

Site Location 
Catchment 
area (km2) 

Period of Record 

8 Elizabeth River at Campbell Town 352.0 01/01/1922 – 30/09/1930 

9 Elizabeth River at Lake Leake 64.8 01/08/1993 – 25/03/1997 

20 Macquarie River at Ross 1497.0 02/10/1990 – 19/11/1993 

83 Blackman River at Tunbridge 233.0 01/07/1925 – 31/08/1930 

91 Isis River at Barton 241.0 26/05/1937 – 31/01/1947 

259 Macquarie River at Morriston 387.0 23/04/1991 – 19/11/1993 

18205 Birralee Creek u/s Kittys Rivulet 33.0 13/05/1971 - 29/08/1986 

18206 Tooms River d/s Tooms Lake 60.2 03/07/1973 – current  

18210 Macquarie River d/s Longmarsh Dam 89.7 22/05/1975 - 05/10/1990 

18211 Elizabeth River d/s Lake Leake 69.7 
06/09/1976 – 23/09/1996 and  
03/03/2007 -- current  

18217 Macquarie River at Trefusis 365.0 11/07/1979 – current  

18228 Back Run Creek 16.0 02/07/1985 – 16/06/1994 

18304 Macquarie River at Coburg 2683.0 09/01/1990 – 05/07/1994 

18309 Macquarie River u/s Lake River (‘Coburg’) 2694.0 06/06/2007 – current  

18310 Elizabeth River u/s Macquarie 399.95 01/01/1988 – 05/09/1995 

18312 
Macquarie River d/s Elizabeth River Junction 
(‘Morningside’) 

1953.0 24/01/1989 - current  

18313 
Macquarie River u/s Elizabeth River junction 
(‘Fosterville’) 

1525 26/07/2004 – current  

 

 
Figure 3.4 Locations of current streamflow monitoring sites in the Macquarie River 
catchment. 
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3.3 Gauged flow characteristics 

 

Streamflow in the Macquarie River is highly variable and affected by persistent low 
flow conditions. Flow plots for the two major stream gauge sites (18217 and 18312) 
are presented below (Figures 3.5-6). Duration curves are also presented for the two 
sites, indicating the percent of time that a particular flow is equalled or exceeded 
(see Section 5 for a more detailed explanation). 

The Macquarie at Trefusis flow plot shows high variability in flows with a slight 
seasonal pattern. The largest high flow events occurred in winter 1986, summer 
1993-94, early spring 2003 and winter 2009. The duration curve shows that high 
flows of 100 ML/day or above occur approximately 20% of the time. Fairly sustained, 
regular flows (10 - 100 ML/day) occur approximately 75% of the time. Low flows of 
below 10 ML/day occur 5% of the time.  

The Macquarie at Morningside flow plot also displays high variability in flows. High 
flow events occurred in summer 1993-94, spring 2003, late 2005 and winter 2009. 
There are no distinct seasonal patterns to flows. The duration curve shows that high 
flows of 100 ML/day and above occur approximately 30% of the time. Similar to 
Trefusis the fairly sustained, regular flows due to regulation (10 - 100 ML/day), occur 
approximately 65% of the time. The Low flows of 10 ML/day and below occur 
approximately 5% of the time.  
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Fig. 3.5 Flow variation and flow duration at Macquarie River at Trefusis (18217) over 
streamgauge record period 1979-2009.  
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Fig 3.6 Flow variation and duration curve at Macquarie River at Morningside (18312) over 
streamgauge record period 1989-2009.  
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Monthly summary statistics of average daily flows for current streamflow monitoring 
sites are presented in Table 3.3. Mean monthly flows in the Macquarie River at 
Morningside varied between a minimum of 1.3 ML/day (September 2006) and a 
maximum of 34,680 ML/day (August 2009), while flows in the Macquarie at Trefusis 
ranged between 1.3 ML/day (August 2008) to 18,215 ML/day (December 1993). 
Flows in the Tooms River below Tooms Lake varied between 0.1 ML/day (August 
2008) and 1935 ML/day (June 1981), and in the Elizabeth River below Lake Leake, 
from 1.7 ML/day (September 1993) to 3610.9 ML/day (December 1993).  

The observed yields at the Macquarie River at Trefusis and Morningside gauges 
provide yield figures following regulation release, tributary inputs and water use.  
They are not natural yield figures. 

Table 3.2 Observed gauging station annual yields 

 
Table 3.3. Summary statistics of average daily streamflow (ML/day) at current Macquarie 

River catchment gauging sites. 
 

Tooms River d/s Tooms Lake (18206) 
(1/1/1974 – 31/12/2009) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

mean 36.2 31.4 27.1 25.3 19.9 32.2 55.1 51.4 47.7 39.8 36.7 48.1 37.5 

standard deviation 41.6 18.1 7.6 24.2 35.7 87.4 84.1 74.6 71.9 58.5 45.2 83.8 25.0 

Maximum peak 1079.4 512.4 60.6 787.3 1339.9 1935.6 1552.7 1300.5 1107.8 1025.0 802.9 1869.3 1935.6 

minimum 0.4 0.7 0.7 0.3 0.3 0.3 0.1 0.1 0.2 0.4 0.1 0.4 0.1 

              

Elizabeth River d/s Lake Leake (18211) 
(1/1/1977 – 31/12/2009) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

mean 54.5 42.5 39.0 34.6 38.9 67.5 69.8 94.9 97.7 43.4 46.8 70.6 58.8 

standard deviation 51.1 25.3 20.0 35.8 49.5 121.1 82.3 106.6 111.2 33.8 50.8 99.3 32.6 

Maximum peak 642.3 336.8 381.1 386.5 1586.8 2927.7 1073.7 1954.8 1591.2 372.3 1244.2 3610.9 3610.9 

minimum 11.6 15.9 11.8 8.3 3.1 2.0 1.7 2.1 1.7 1.9 2.1 4.8 1.7 

              

Macquarie River at Trefusis (18217) 
(1/1/1980 – 31/12/2009) Jan Feb Mar Apr May Jun Jul 

 
Aug Sep Oct Nov Dec Annual 

mean 114.4 51.4 34.8 90.6 93.8 148.3 233.1 311.0 263.8 136.7 87.1 209.6 150.5 

standard deviation 210.7 77.4 19.0 170.6 214.1 329.7 273.1 429.0 368.4 128.9 112.8 425.5 114.9 

Maximum peak 6289.7 3013.4 1671.9 5595.8 13413.0 14522.0 8210.9 16680.0 8426.5 3572.9 5737.3 18215.0 18215.0 

minimum 7.4 10.9 6.6 3.7 5.0 4.7 1.8 1.3 4.2 3.1 5.0 7.5 1.3 

              

Macquarie River ‘Morningside’ d/s 
Elizabeth River Junction  (18312) 
(1/1/1990 – 31/12/2009) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

mean 220.0 150.0 51.4 149.9 69.3 172.1 384.6 858.3 803.8 432.3 256.7 324.9 318.1 

standard deviation 383.7 260.2 25.5 385.2 77.2 253.8 470.9 1188.3 1093.8 541.9 435.9 672.7 277.5 

Maximum peak 9456.7 6705.2 213.2 10298.0 1006.1 10874.0 10425.0 34680.0 20312.0 9467.3 7760.9 31389.0 34680.0 

minimum 10.1 9.5 11.9 12.9 8.5 2.7 3.3 2.5 1.3 3.1 8.1 11.6 1.3 

3.4 Specific yield 

The specific yield is the efficiency of a catchment to yield flow. Flows in the 
Macquarie River are modified, making accurate calculations of specific yield in the 
catchment impracticable. However calculations have been made based on measured 
flows in the catchment in order to give some indication of specific yields. It must be 

Gauging Station 
Observed Average 
Annual Yield (ML) 

Observed Median 
Annual Yield(ML/d) 

Macquarie River at Trefusis  54789 37907 

Macquarie River at Morningside 118319 93766 



 17

remembered that these are representative of the modified flow regimes, and not the 
natural flows.  

Specific yield equates to a flow volume (ML) per unit pickup area (km2). A summary 
of specific yields from the gauged flows is presented in Table 3.4. The table does not 
provide specific yields for the two gauges downstream of lakes Leake and Tooms as 
these are directly impacted by the storages and their operation. Specific yields 
decrease down the catchment, with the Macquarie at Morningside displaying the 
lowest specific yield, representative of the low rainfall and low gradient in the lower 
catchment.  

Table 3.4 Specific yields of current streamflow monitoring site catchments. 
 

 

Gauging Station 
area 
(km2) 

average flow 
(ML/d) 

specific yield 
(ML/d/km2) 

Tooms River d/s Tooms Lake  60.2 37.5 N/A 

Elizabeth River d/s Lake Leake  69.7 58.8 N/A 

Macquarie River at Trefusis  365.0 150.5 0.4 

Macquarie River at Morningside 1,953.0 318.1 0.2 
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3.5 Floods 

3.5.1 Historical floods 

Flood events in the Macquarie River catchment are noted in the South Esk River and 
Macquarie River Flood Data Book (DPIWE, 2000). Historically, the Macquarie River 
has been prone to flooding during high rain events in winter to spring, as noted in 
Steane (1968). At least fifteen confirmed floodings occurred in the catchment 
between 1828 (the first Tasmanian flood record) and the mid-1970s, often resulting 
in the bridge at Ross being covered by water, and sometimes in the evacuation of 
residents.  

Streamgauge records indicate there has been approximately one event greater than a 
1:20 year flood event and three events greater than the 1:10 year event at Trefusis 
since 1980 (upper catchment), and three events greater than the 1:10 year event at 
Morningside (lower catchment) since 1990.  The most recent flood in August 2009 
reached peaks of 459 m3s-1 at Morningside and 333 m3s-1 at Trefusis which 
correspond to approximately the 1:20 year events at the gauged sites. 

3.5.2 Flood frequency  

Regulation of flows in the catchment means true flood frequency estimates cannot 
be performed. However flood frequency analysis was carried out on flows from 
streamgauge sites 18312 (Macquarie River at Morningside) and 18217 (Macquarie 
River at Trefusis) to provide an indication of range and magnitude of events under 
the regulated system.  The flood analysis carried out using Aquapak™ software and 
fitting the Generalised Extreme Value (GEV) distribution to the annual maximum 
flood series from the gauged sites.  The results of the analysis are given in Table 3.5. 
The average flood peak (1:2 years) is estimated to be 100 m3s-1 in the upper 
catchment (Trefusis), and 115 m3s-1 in the lower reaches (Morningside, downstream 
of Elizabeth River). The similarities for the 1:2 ARI may result from several 
possibilities including: irrigation releases from lake storages; minimal pickup between 
Mornington and Trefusis; and/or losses between the two sites from evaporation and 
groundwater recharge. 
 
Table 3.5 Average recurrence interval (ARI, years) of floods (cumecs) at stream gauge sites 

18217 and 18312 in the Macquarie River catchment. 
 
 

ARI 
18217 Macquarie at 

Trefusis 
18312 Macquarie at 

Morningside 2
 1 0 0 1 1 55 2 0 0 2 5 01 0 2 7 5 3 5 02 0 3 5 0 4 6 03 0 4 0 0 5 3 05 0 4 6 6 6 2 07 5 5 2 0 7 0 01 0 0 5 6 0 7 5 5
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3.6 Flow recession 

A recession curve is a specific part of the flood hydrograph after the flood peak, 
when streamflow 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 the baseflow component of the river flow and how 
groundwater storage influences and sustains flows in rivers. Each recession segment 
of the flood hydrograph is described by an exponential decay function of the form: 

Qt = Qo e
-αt    

where Qt is the streamflow at time t; Qo is the initial streamflow at start of the 
recession; e is the natural logarithm; and α is cut-off frequency constant. 

The recession equation for the Macquarie River at Morningside (18312) is of the 
form: 

Flow = 90.2 * e-0.0002*Time (Minutes) 

The recession curve for 18312 (Figure 3.7) shows that it takes approximately 10 
days (14,400 minutes) for the peak flow at Macquarie at Morningside to recede from 
around  90 m3s-1 to 10 m3s-1, a recession rate of around 8 m3s-1 per day. 

The recession curve for flows at Macquarie River at Trefusis (18217) is of the form: 

Flow = 69.3 * e-0.0002*Time (Minutes)  

The recession curve for 18217 (Figure 3.7) indicates that it takes approximately 10 
days (14,400 minutes) for flows to recede from around 70 m3s-1 to 4 m3s-1, a 
recession rate of 6.6 m3s-1 per day. 
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Figure 3.7 Peak flow recession curves for site 18312 (Macquarie River at Morningside) and 
18217 (Macquarie River at Trefusis).   
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3.7  Low flows 

Low rainfall and frequent drought has resulted in persistent low stream flow 
conditions in the Macquarie River catchment.  

Low flows for the Macquarie River at Morningside and Trefusis have been presented 
graphically on low-flow frequency curves (Figure 3.8). These show the proportion of 
time that flows will be less than or equal to a given flow over a particular time period 
(5, 30, 60, or 90 days) in a given year.  

For a 5-day period at the Macquarie River at Morningside, there is an 80% probability 
that the low flow will average around 35 ML/day in a given year. For the same 
probability over a longer period such as 90 days, an average low flow of 70 ML/day 
are likely to occur.  

By comparison at the Macquarie River at Trefusis, for a 5-day period there is an 80% 
probability that an average low flow of around 17 ML/day will occur. Over a 90-day 
period this increases to 50 ML/day. 

The prolonged period of low flow in the catchment has implications for 
environmental water provisions, water quality impacts and for the assessment of risk 
in supply of water from the river for purposes such as irrigation and domestic use.   
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Macquarie at Trefusis
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Figure 3.8 Frequency curves of low flows at streamflow monitoring sites 18312 and 18217 
in the Macquarie River catchment.  

3.8  Wet and dry year comparisons 

A wet and dry year comparison has been made to indicate seasonal natural flow 
variation within the catchment. The regulation of water (storage during wet periods 
and release during dry periods) in the Macquarie River prevents an accurate 
comparison being made between the observed streamflow data for wet and dry 
years, so the comparison has been made between wet and dry years of natural 
modelled data. An explanation of natural modelled data is supplied in the 
complementary report describing the water balance model developed for the 
catchment (DPIPWE b 2010).   

In terms of rainfall, the years 2001 and 2006 respectively represent years of wetter-
than-average and drier-than-average conditions.  Figure 3.9 provides a comparison of 
modelled natural flow hydrographs for these years at the catchment outlet. Also 
plotted are the median daily flows each month for the whole modelled period (1970-
2007), again at the catchment outlet. This has been included to demonstrate the 
degree of inter-annual variation that occurs in runoff from the catchment.  
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Figure 3.9 Monthly variation of natural (modelled) flow at the Macquarie River outlet 
during a typical wet and dry year. 
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4 Climate Change and Tasmanian Sustainable Yields Project 

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 following outlines the projects outcomes for the Macquarie catchment.  The 
references provide links to the full documents. 

The sustainable yields project modelled four scenarios across the Macquarie 
catchment.  The main objective of this river system modelling was to estimate flows 
in river systems across Tasmania using a consistent Tasmania-wide modelling 
approach, recognising that the natural and managed behaviour of rivers means that 
variability in runoff is not uniformly translated to variability in river flows and water 
uses. 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 for the Macquarie catchment are displayed in Table 4.1 and are sourced 
from Ling etal 2009. 

Table 4.1 Tasmanian Sustainable Yields project results for the Macquarie catchment 
 Scenario A Scenario B Scenario 

Cwet 
Scenario 
Cmid 

Scenario 
Cdry 

 GL/Year Percentage change relative to Scenario A 

Inflows      

From catchment 
runoff 

319.5 -38 6% -6% -11% 

From flows 
downstream of 
hydro schemes 

na  na na na 

Total (inflows) 319.5  6% -6% -11% 

      

Storage volume      

Mean annual 
change in volume 

-0.1  -9% 112% 229% 
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Table 4.1 shows that compared to the historical annual average yield, under a future 
wet climate the catchment yield is projected to increase by 6%, under a mid future 
climate, the catchment yield is projected to decrease by 6% and under a dry future 
climate an 11% reduction in catchment yield is projected. 

Table 4.1 also presents statistics regarding the storages in the catchment (lakes 
Leake and Tooms).  The mean annual change in volume is the amount of water that 
is either lost or released from the lakes annually.  The figure of -0.1 GL/Year shows 
that the storages operate in a very dry climate dominated by evaporation.  Into the 
future the volume change will become larger under a dry or mid future climate while 
the annual change in volume reduces slightly under a wet future climate. 
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