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EXECUTIVE SUMMARY 

This report provides hydrological information to support the review of the Great 

Forester Catchment Water Management Plan. The Water Management Plan 

has now been in operation for 15 years, and this report aims to characterise the 

current flow regime as well as considering changes to the regime since the 

implementation of the Plan. 

The Great Forester River catchment is located in the northeast of Tasmania and 

covers an area of approximately 626 km2. The catchment is hilly inland grading 

down to flat coastal plains. Approximately 65% of the catchment is agricultural 

or production forestry land.  

Annual rainfall in the catchment varies from 700 mm to 1600 mm with higher 

rainfalls occurring in the south of the catchment (higher elevation). The annual 

average rainfall in the catchment is around 900 mm while annual evaporation 

averages around 1100 mm. Rainfall totals have been decreasing over the 

period of record with a 6% decrease in annual rainfall in the 15 years since the 

plan was implemented. Known relationships between rainfall and streamflow 

changes suggest that the corresponding decrease in flow may be around 12%. 

Evaporation and temperature have also increased over this time. 

The observed daily flow at the Great Forester River 2km u/s  Forester Rd Bridge 

gauging station varies from 7 ML/d to 5120 ML/d with annual average flows of 

around 209 ML/day and an annual median flow of about 135 ML/d. Annual 

average (1:2 year) floods peak at 1990 ML/day and the highest recorded peak 

flow at the gauge was around 5180 ML/day. A flood of this magnitude has an 

annual recurrence interval of 1 in 50 years. Peak discharges generally take 

about 5 days to recede to a sustained river flow at around 173 ML/day. The 7 

day annual low flow series shows a distinct decreasing trend, with the 7 day 

Mean Annual Low Flow being around 30 ML/d. Low flows in the river are likely 

to be influenced by groundwater recharge/discharge in the catchment 

(DPIPWE, 2018). 

The total natural flow yield at the Great Forester River catchment outlet 

estimated from the surface water model is around 163 GL/year which is about 

30% of the total annual rain water input into the catchment. This simple water 

budget indicates that a significant proportion of rain water input into the 

catchment is lost into the system from surface retention, evaporation and 

recharge into local groundwater systems. 

CSIRO Tasmania Sustainable Yields findings indicated that under a future dry 

climate scenario a 14% decrease in the current catchment yield is envisaged.  
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1. INTRODUCTION 

This report provides relevant hydrological information for the Great 

Forester River catchment to support the review of the Great Forester 

Catchment Water Management Plan (2003). This report includes 

information on: 

 Hydrological characterisation of the catchment; 

 Climate and stream flow characteristics; 

 Development of a catchment hydrological model; 

 Catchment water budget; 

 Climate change and future development impact. 

 

This “Stage 1” report also provides baseline information for the next stage 

of the hydrological review that involves the formulation of allocation 

limits for sustainable management of the catchment’s water resources. 

 

2. HYDROLOGICAL CHARACTERISATION OF 

THE CATCHMENT 
2.1 Location and Landuse 

The Great Forester River catchment is located in the northeast of 

Tasmania and covers an area of approximately 626 km2 of the Land and 

Water Management catchment area of 638 km2 (Figure 1).  

Approximately 35% of the catchment is under native production and 

plantation forestry cover, with a further 30% used for agricultural 

purposes. The catchment includes the township of Scottsdale as its major 

settlement (Figure 2).  

Water usage in the catchment is high in the upper reaches and upper 

tributaries of the Great Forester, as well as the upper reaches of Tuckers 

and Hurst Creeks. Large allocations exist in the lower Great Forester 

management zone (Figure 3). 
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Figure 1: The Great Forester River catchment 
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Figure 2: Landuse map of the Great Forester catchment 
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Figure 3: Distribution of licences in the Great Forester catchment  
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2.2 General Hydrography 

The Great Forester River originates on the north-western slopes of Mt. 

Maurice (elevation 1121 m) and flows north past Mt. Stronach (elevation 

497 m) towards the coast. At Wonder Valley, the river turns west and 

meanders across the coastal plains before entering Bass Strait east of 

Bridport. 

The general topography is hilly inland grading down to flat coastal plains 

characterised by extensive sand dunes. The catchment is bounded to 

the south and west by the St Patricks and Brid catchments, and to the 

east by the Ringarooma catchment. Major tributaries of the Great 

Forester are Hogarth Rivulet (which enters upstream of Tonganah), the 

Arnon River (draining the eastern side of the catchment around 

Tuldeena) and Pearly Brook (draining land west of Mt Horror). Lower 

down on the floodplain, Oxberry Creek enters from the east and Tuckers 

Creek joins the river at Adam’s Cut with pickup from the area north of 

Scottsdale. 

The drainage distribution in the catchment is largely controlled by local 

geology and generally follows a dendritic (branched) pattern. The 

Great Forester catchment has a drainage density of around 2.5 km of 

river length per square kilometre of land surface.  

As the lower reaches of the Great Forester are wide floodplain areas, 

many parts are swampy. As a result, many landowners have constructed 

drainage works to reclaim some of the swampy land on the floodplain. 

One of the more notable of these works was carried out in the 1920’s, 

when the Great Forester was diverted from its original outlet to the sea 

near Bridport by excavating a drain in a more direct line to the coast 

4 km to the east (Jordan, 1973). This is known as ‘Adam’s Cut’ and 

reduced the rivers length by more than 7 km and increased the gradient 

of the river such that 325 ha of land could be reclaimed. 
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Figure 4: Major drainage distribution in the Great Forester River catchment  
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3. CLIMATE AND STREAMFLOW 

CHARACTERISTICS 
3.1 Rainfall, Temperature and Evaporation 

The Great Forester catchment receives annual rainfall ranging from 700 

mm in the north (on the coast) to around 1600 mm over the higher 

altitude southern region (Figure 5). The average annual rainfall over the 

entire Great Forester River catchment is around 900 mm. Higher rainfall 

generally occurs in the upper reaches of the Great Forester River, as well 

as Hogarth and Mackenzie Rivulets, whereas the low-lying plains and the 

coastal areas towards the north experience a much drier climate. 

Annual evaporation across the catchment is around 1100 mm. 

Evaporation is highest in the northern coastal areas of the catchment, 

averaging around 1200 mm a year compared to around 950 mm a year 

in the highest altitude southern region of the catchment. Evaporation 

and rainfall are of similar magnitudes across approximately two-thirds of 

the catchment. 
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Figure 5: Distribution of average annual rainfall in the Great Forester River 

catchment (SILO Grid data, 1970-2010) 
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An annual rainfall series (1970-2017) has been analysed with rainfall 

anomalies (deviations from long-term averages) plotted in Figure 6.  

Where rainfall is higher than average, values are shown as positive (blue) 

columns, and when less than average as negative (red) columns. 2006 

was the driest year in the period analysed, with annual average rainfall 

below 500 mm, while 1971 was the wettest year with annual rainfall of 

over 1300 mm.  

 

 

Figure 6: Rainfall anomalies (differences from mean) shown with a 5-yr moving 

average in the Great Forester catchment (SILO Grid data 1970-2017) 

As for rainfall, evaporation anomalies have been plotted for the period 

1970-2017 (Figure 7). There are distinct periods of higher (1977-1984) and 

lower (1989-1999) than average evaporation values, with the 5-year 

moving average showing no significant change over the full 48 year 

record period analysed.   

However when looking at long-term trends, there are two distinct long-

term periods of downwards trending and upwards trending 

evaporation; a period of downwards trending evaporation from 1982 to 

1997 (15 years); and a period of upwards trending evaporation from 

1997 to the present date (20 years).   
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Figure 7: Evaporation anomalies (differences from mean) shown with a 5-yr 

moving average in the Great Forester catchment (SILO Grid data 1970-2017) 

 

Temperature anomalies for the catchment (Figure 8) show that over the 

48 years of record, there is an overall increase in temperature. The slope 

of this increase equates to approximately 0.2°C/decade. 

 

Figure 8: Temperature anomalies (differences from mean) shown with a 5-yr 

moving average in the Great Forester catchment (SILO Grid data 1970-2017) 
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The reduction in rainfall, increase in temperature and corresponding 

increase in evaporation observed over the last few decades is 

concerning with regard to ongoing sustainability of flow and yields 

across the catchment. Section 3.3 presents a detailed summary of 

changes in catchment yield and flow characteristics as recorded at the 

long-term flow monitoring site on the Great Forester River.  

Monthly rainfall across the catchment is generally highest in the more 

elevated areas to the south, and decreases towards the north and 

northwest of the catchment. Monthly average rainfall in the north of the 

catchment is around 55 mm, while the south receives an average of 110 

mm a month. 

There is a distinct seasonal pattern throughout the catchment with 

average monthly rainfall exceeding evaporation during the months of 

April to September when rainfall is highest (Figure 9). The average 

monthly winter season(May-November) rainfall is around 88 mm/month; 

compared to 56 mm/month over the summer season months 

(December-April). The total average rainfall for the whole winter season 

is 620 mm compared to 280 mm in summer. The long-term average 

winter evaporation is 470 mm compared to 660 mm during summer. 

Monthly temperature in the catchment varied from a minimum of 6o C 

in winter to a maximum of 21o C in summer (Figure 9). 

 

Figure 9: Variation in average monthly rainfall, evaporation and temperature 

in the Great Forester River catchment (SILO Grid Data, 1970-2017)  
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3.2 Streamflow monitoring 

Continuous river level and flow data is recorded at two stream gauging 

sites; located at Great Forester River at Prosperity Road (Site 19224), and 

Great Forester 2km u/s Forester Road Bridge (Site 19201). The site 

locations are shown in Figure 4 and a description is given in Table 1. Site 

19201 contains approximately 47 years of fair to good quality data 

recorded since 1970. Approximately 0.01% of the flow data from site 

19201 is missing, mostly between the years 1997 to 2007.  

Site 19224 was installed as an outcome of the original Great Forester 

River Water Management Plan and contains around 15 years of flow 

data. Approximately 0.03% of data from this site is missing, with 2005, 2008 

and 2010 each having a months’ worth of missing data. 

 

Table 1: Great Forester River catchment hydrometric gauging stations 

Site No Name Easting Northing Elevation Start Date 
Finish 
Date 

Missing 
Record 
(days) 

19201 

Great Forester 
River 2km 2km 
u/s  Forester Rd 

Bridge 

551410 5448582 45 19/02/1970 current 
187 
(0.01%) 

19224 
Great Forester 
River at 

Prosperity Road 

547114 5438234 120 18/03/2003 current 
148 
(0.03%) 

 

3.3 Streamflow Characteristics 

Streamflow data from the long term gauge (site 19201) has been used 

to describe flow characteristics in the Great Forester River. Summary 

statistics of streamflow for the whole period of record, and for that record 

separated into a pre and post plan stage have been included in Table 

2. 

Over the full period of record, the observed daily average flow was 

around 209 ML/day and varied from a minimum of 7 ML/day to a 

maximum of 5120 ML/day. The average daily baseflow at site 19201 is 

around 133 ML/day comprising roughly 64% of the daily average flow at 

the flow gauge site.   

The distribution of monthly volumes (yields) recorded at the main gauge 

site is presented in Figure 10. Yield varied from 1802 ML during the driest 

month (February) to 13365 ML during the winter wettest month (August). 

The average long term summer season (December to April) and winter 

season (May to November) yields were around 14 GL (2800 ML/month) 
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and 62 GL (8900 ML/month) respectively.  The high connectivity to 

groundwater in the catchment is highlighted by the large baseflow 

contribution to total flow for each month, this is particularly evident over 

the summer months where baseflow can be more than 90% of total flow 

(Figure 10).  

 

Table 2: Summary Statistics of streamflow for the Great Forester River 2km 2km 

u/s  Forester Road Bridge gauge site 19201 

Great Forester 2km u/s  Forester Rd Bridge (19201) 

 
Whole period of 

record (1970-2018) 
PrePlan (1970-2003) 

Post Plan (2003-

2018) 

FLOWS (ML/d)    

Average Daily Flow 208.8 221.7 176.5 

Median Daily Flow 135.5 145.6 111.3 

Minimum Daily Flow 7.0 7.0 8.1 

Maximum Daily Flow 5120.3 4974.7 5120.3 

Percentile 10 40.1 46.0 32.5 

Percentile 90 428.1 452.3 367.8 

Average Baseflow Index 0.64 0.64 0.64 

Average Daily Baseflow 133 141 112 

YIELDS (ML)    

January 2849 3158 2121 

February 1802 1874 1628 

March 2197 2155 2300 

April 3319 3567 2715 

May 5623 6066 4548 

June 8008 8121 7732 

July 11213 11979 9351 

August 13365 13601 12790 

September 10362 11246 8415 

October 8247 8999 6591 

November 5151 5738 3860 

December 3868 4340 2828 

    

Winter (May-Nov) 61365 65032 53543 

Summer(Dec-Apr) 14094 15124 11666 

Annual 75943 80972 64879 
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Figure 10: Monthly variations in yield at the Great Forester River 2km u/s Forester 

Road Bridge gauge site 

 

The total annual average yield at the gauge for the whole period of 

record was around 76 GL, with the bulk of the volume (82%) being 

delivered during the winter period (Figure 11). Over the period of record, 

the observed annual yield at the gauge showed wide variations.  

 

Figure 11: Annual yield recorded at the Great Forester River 2km u/s Forester 

Road Bridge gauge site 
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A chart of yield anomaly is shown in Figure 12.  Where yields are higher 

than average, values are shown as positive (blue) columns, and when 

less than average as negative (red) columns. 1997-2017 shows a period 

where the annual observed yield at the gauge was below the average 

annual yield on 17 out of 21 years. A 5-year moving average over the 

record period indicates a general decrease in yield. This data was 

passed through the TimeTrends software (Jowett, 2019) to analyse the 

trend in the data using the Mann Kendall Trend test. Results from this 

show that the annual yield has a statistically significant decreasing trend 

with a slope (annual change) of approximately 1% per year.  

Comparing pre-plan annual average yield (81 GL), and post-plan 

annual average yield (65 GL) shown in Table 2 gives a reduction of 

19.7%. In a widely accepted study on the relationship between changes 

in rainfall and changes in yield (Chiew, 2006) it was found that a “1% 

change in mean annual rainfall results in a 2.0 – 3.5% change in mean 

annual streamflow”. DPIPWE have found that the lower end of this range 

is generally applicable to Tasmanian conditions. This would indicate that 

there may be up to a 12% reduction in annual yields due to the changes 

observed in rainfall, however the 19.7% reduction is within the bounds of 

Chiew’s work. Over the period of the plan, there has also been an 

increase in allocations particularly in the winter period. 

 

 

Figure 12: Yield anomalies (differences from mean) shown with a 5-yr moving 

average for the Great Forester River 2km u/s Forester Road Bridge gauge site 

1970 – 2017 
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3.4 Flow duration analysis 

The flow duration curve (FDC) is a plot that shows the percentage of time 

that flow in a stream is likely to equal or exceed a specified value of 

interest. The FDC provides information on the flow characteristics and 

baseflow component of stream flow in the catchment. The median flow 

is the discharge which is equalled or exceeded 50% of the time under 

the curve. Flows that are above the median represent high flow events, 

while the low flow condition is represented by flows below the median 

value. A steep slope in the curve 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 inflow 

component which sustains the base flow in the stream. Water 

abstractions and various landuse practices in the catchment can 

depress the natural flow signal at the low flow end of the FDC. 

A flow duration curve (FDC) for site 19201 is shown in Figure 13. Curves 

representing the periods before and after the Great Forester Catchment 

Management Plan took effect (September 2003) are shown. The curves 

have gentle slopes indicating that the Great Forester River maintains a 

moderate flow throughout the year as a result of sustained baseflow 

from groundwater inflows. The duration curves show that the Great 

Forester River upstream of Forester Road Bridge, currently maintains a 

daily median flow (50% of time that a flow is exceeded) of around 110 

ML. Post-plan flows are approximately 20% lower in magnitude than pre-

plan flows with the decreasing rainfall (as shown in section 3.1) as the 

major influence. 
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Figure 13: Flow duration curves of observed daily flows at Great Forester River 

2km u/s Forester Road Bridge gauge site 

 

3.5 Floods and Flood Frequencies 

Figure 14 shows the time series plot of observed annual flood peaks 

exceeding average floods at the Great Forester Road upstream of 

Forester Road Bridge gauge site. An average flood is defined as an 

annual flood peak which has an average recurrence interval (ARI) of 1 

in every 2 years. During the 48 years of record (1970-2017), the observed 

annual floods at the gauge exceeded the average flood (1945 ML/day) 

around 45% of the time. The largest flood observed at the site had a 

peak discharge of around 5184 ML/day.  

 

 

Figure 14: Annual series floods for the Great Forester River 2km u/s Forester Road 

Bridge gauge site. Note flows are in m3/s. 1 m3/s = 86.4 ML/day. 

 

Flood frequency analysis seeks to define floods of a given probability of 

being equalled or exceeded in any year. A flood frequency curve of 

annual peak discharge for the flow gauge at Great Forester River 2km 

u/s Forester Road Bridge is shown in Figure 15 along with a table inset 

containing flood magnitudes at selected average recurrence intervals. 

The curve shows that the largest observed flood at the gauge (peak flow 



 

 

22 

 

of 5184 ML/day or 60 m3/s) had an ARI of 1 in 50 years or a 2 percent 

chance of happening in any given year. 

 

Figure 15: Flood Frequency curve for the Great Forester River 2km u/s Forester 

Road Bridge gauge site. Note flows are in m3/s. 1 m3/s = 86.4 ML/day  
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3.6 Low Flow Frequency 

Low flow events 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 the river system 

and storage/dam yields.  

A 7-day annual low flow series has been calculated using the gauge 

data by:  

 determining the average flow over a moving 7-day window, 

 finding the lowest period for each year using the time series of 7-

day average flows. 

A plot of the data for the Great Forester River 2km u/s Forester Road 

Bridge gauge is shown in Figure 16, along with a linear trend line. This 

clearly shows that over the 37 years of record, low flow periods are 

reducing in magnitude from being above 40 ML/day in the early 

seventies to being closer to 20 ML/day at the present time. 

 

 

Figure 16: 7 day annual low flow series at the Great Forester River 2km u/s 

Forester Road Bridge gauge site 
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3.7 Wet and Dry Season Comparison  

To examine the degree of inter-annual variation that occurs in runoff 

from this catchment, flow data from the Great Forester River 2km u/s 

Forester Road Bridge gauge site was examined to identify relatively wet 

and dry years.  This examination indicated that the years 1975 and 2008 

represented years of wetter-than-average and drier-than-average 

conditions, respectively.  Figure 17 provides a comparison of the 

hydrographs for these years plotted along with the long-term monthly 

median flow for the period of record (1970-2017).  

 

 

Figure 17: Monthly median flows compared to wet and dry year flow 

hydrographs from the Great Forester 2km u/s Forester Road Bridge gauge site 
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3.8 Peak Flow Recession 

A recession curve is a specific part of the flood hydrograph that occurs 

after the flood peak, when stream flow diminishes to baseflow levels. The 

recession curve reflects the baseflow component of the river flow that is 

influenced by the groundwater storage in the catchment. Recession 

analysis is useful in water resource planning and management of low 

flow restrictions in the catchment. 

Flow recession curves for the observed flow at the Great Forester River 

2km u/s Forester Road Bridge gauge is presented in Figure 18. Flood 

peaks have been selected from observed historical floods recorded at 

the gauge, and a master average recession curve was derived to 

depict the catchment’s response to major flood events. The average 

recession curve is fitted with a log-normal recession equation: 

Flow = -14.03*Ln(Time) + 88.14 (R2=0.98) 

Recession analysis showed that it takes approximately 4 days for a flood 

peak of 60 m3/s (~ 5000 ML/day) to recede to around 10 m3/s (a 

recession rate of approximately 22 m3/s/day or 1900 ML/day). The 

estimated average daily baseflow at the gauge is around 133 ML/day 

or approximately 1.5 m3/s (Table 2). Using the recession equation the 

duration of a major peak to recede to average baseflow is 

approximately 5 days. 

 

 

Figure 18: Recession curves for peak observed flow at Great Forester River 2km 

u/s Forester Road Bridge gauge site  
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3.9 Baseflow 

Baseflow analysis is useful in understanding the dynamics of stream flow 

influenced by groundwater discharge, catchment storages such as 

connected lakes and wetlands, and stream banks. Baseflow is important 

in maintaining the ecological health of the riverine system. Water use 

activities such as stream regulation, direct water extraction or nearby 

groundwater pumping can significantly alter the baseflow component 

of the river flow system. 

Daily time series baseflow signature of the flow data from the Great 

Forester River 2km u/s Forester Road Bridge gauge site was derived using 

Aquapak software (Nathan et al., 2004). The monthly variation of 

baseflow volumes relative to total flow volumes is shown in Figure 19 for 

the Great Forester u/s of Forester Road Bridge site, the proportion of flow 

volume attributed to baseflow varies from 57% during winter (August) up 

to 76% during the summer months (February). Monthly average baseflow 

contribution is always greater than 50%, indicating that there is a strong 

interaction between surface water and groundwater and most streams 

are gaining streams (where flow is strongly influenced by groundwater 

discharge into the river) (DPIPWE, 2018).  

 

 

Figure 19: Monthly variations in baseflow proportionate to observed flow at the 

Great Forester River 2km u/s Forester Road Bridge gauge site 
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The annual variation in baseflow relative to annual flow is shown in Figure 

20. The annual baseflow is a large component of the total flow indicating 

gains in river flow due to groundwater discharge and lateral inflows from 

surface retained waters. 

Currently the total annual volume of groundwater extraction in the 

catchment is unknown. With the understanding that groundwater 

discharge is a significant contributor to streamflows, particularly in the 

summer months, large increases in groundwater extraction volumes may 

impact surface water availability. 

 

 

Figure 20: Annual variations in baseflow proportionate to observed flow at 

Great Forester River 2km u/s Forester Road Bridge gauge site 
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The introduction of the Headquarters Road Dam has influenced the 

proportion of flow attributed to baseflow as the use of the river to deliver 

water from the Tasmanian Irrigation Pty. Ltd. (TI) managed storage has 

changed the flow regime of the upper Great Forester River. The 

upstream gauge at Prosperity Road has been used to indicate these 

changes. In the period since the Headquarters Road Dam has been in 

use, baseflow proportions have increased in the summer months, and 

particularly over the “shoulder” months of April and September (Figure 

21).  

 

 

Figure 21: Percentage of flow volumes considered to be baseflow at the Great 

Forester River at Prosperity Road gauge site 
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4. GREAT FORESTER RIVER CATCHMENT 

WATER BALANCE MODEL 

 

4.1 Overview of the catchment model 

The modelling routine used in the development of the Great Forester 

River catchment model is a modified version of the Australian Water 

Balance Model (AWBM) of Boughton and Chiew (2003). The primary 

climate data input to the AWBM are rainfall and evaporation. A 

schematic of the AWBM process is shown in Figure 22. 

 

 

Figure 22: Australian Water Balance Model schematic 
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For modelling purposes, the Great Forester catchment and Hurst Creek 

are treated separately. The Great Forester and Hurst Creek catchment 

models cover roughly a 626 km2 area of the Land and Water 

Management Plan catchment area of 638 km2. The two catchments 

have been sub-divided into 56 sub-catchments derived and delineated 

from a digital elevation model that broadly encompasses the major 

tributaries (Figure 23). The model generates runoff within each sub-

catchment, which is then routed to the next river junction, taking into 

account travel time and attenuation of flow. Custom codes for 

streamflow diversions and large detention storages (dams) were 

incorporated into the modelling framework. 

The AWBM routine produces two outputs; direct run-off and baseflow. 

Direct run-off is produced after the capacity of any of the soil stores is 

exceeded; it can be applied to the stream network directly or by 

catchment routing across each sub-catchment.  Baseflow 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. 

Daily time-step climate data was obtained from Queensland 

Department of Natural Resources & Mining (QDNRM). The QDNRM 

provides time series climate drill data from 5 km x 5 km square grid 

climate data. Water allocation in the catchment is obtained from the 

DPIPWE’s Water Information Management System (WIMS). Observed 

flow at the Great Forester River upstream of Forester Road (site 19201) 

was used to calibrate the model over selected record periods. 

The catchment model was developed to facilitate the modelling and 

generation of daily flow data for four scenarios: 

 Scenario 1 – Natural Flow (no allocations) 

 Scenario 2 – Current Flow (with allocations) 

 Scenario 3 – Current Flow (with allocations and environmental 

flows) 

 Scenario 4 – Current Flow (with allocations, environmental flows 

and restrictions) 
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Figure 23: Great Forester catchment model schematic 
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4.2 Model Calibration and Accuracy 

As the Hurst Creek Catchment does not contain a flow gauging site, 

model parameters have been transposed from the Brid River catchment 

model. The Hurst Creek model development process is described in 

DPIW-Surface Water Models, Hurst Creek Catchment (Bennett, J., 2008). 

For the Great Forester model, calibration was achieved by adjusting 

catchment parameters so that the modelled data best replicated the 

flow record at the Great Forester River upstream of Forester Road 

gauging site (site no. 19201). The site contains observed data from 1970 

with the period 01/03/1988 to 01/03/2008 chosen for calibration. The best 

fit of parameters was achieved by regression analysis of selected time 

period data at daily, monthly & seasonal scales. The performance of the 

model to simulate observed flow was ranked according to the best fit 

regression coefficient. The overall aim of the calibration was to achieve 

simulation of monthly volume balance. The Great Forester River 

catchment model development and calibration process is described in 

DPIW-Surface Water Models, Great Forester River Catchment Model 

Review (Willis, M., 2008). 

Overall the model gave a good representation of the flows in the Great 

Forester River. Given the uncertainties in the “naturalness” of the gauged 

data, this was as good an estimate of daily, monthly and seasonal 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 of daily 

flow and the validation statistics for selected time period calibrations are 

presented in Table 3. 

 

Table 3: Model accuracy and fit statistics of calibration results 

Calibration Period 
(Year) 

Daily Flow Regression 
Coefficient (R2) 

Monthly Flow Regression 
Coefficient (R2) 

Performance 
Rating # 

1970-2010 0.62 0.88 Good 

2001-2010 0.56 0.80 Good 

Winter (1970-2010) 0.58 0.85 Good 

Summer(1970-2010) 0.54 0.76 Good 

Driest Year (2008) 0.57 0.92 Good 

Wettest Year (1975) 0.59 0.93 Good 

 

The primary objective of catchment modelling is to produce an overall 

volume water balance for management of the catchment water yield, 

which is managed on a monthly basis. The model produced a good 

representation of flow in the Great Forester River as shown by the 
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monthly flow regression coefficients of observed and modelled flows at 

the Great Forester upstream of Forester Road Bridge site (Table 3). Daily 

flow calibration showed a poor performance possibly due to the 

regulated nature of the observed flow and the difficulties in simulating 

low flow events. 

Table 3 shows that the models performed similarly for the calibration 

record periods 1970-2010, 2001-2010 and the winter months (May-

November).  The model also performed well for the driest year (2008) 

and the wettest year (1975) in the catchment. 

Flow duration analysis of the observed and modelled flows for the model 

run period (1970-2010) is shown in Figure 24. A comparison of flow 

duration curves for observed current flow and modelled current flows at 

the Great Forester upstream of Forester Road Bridge site indicated that 

the catchment model generated a good approximation of flows but 

underestimates flow under 100 ML/day. Errors in the modelled flow are 

possibly due to the way that allocation data from WIMS, which is a total 

volume over a period (summer or winter), is applied on a daily basis to 

the model, which therefore may not reflect actual time of take from the 

river (see Willis, M., 2007).  

 

 

Figure 24: Flow duration curves of observed and modelled flows for the Great 

Forester River 2km u/s Forester Road Bridge gauge site  
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5. NATURAL FLOW CHARACTERISTICS 

 

5.1 Natural Flow Statistics 

Summary statistics of the modelled natural flow in the Great Forester 

River catchment are presented in Table 4. The daily modelled natural 

flow at the catchment outlet varied from a minimum of 12 ML/day to a 

maximum of around 7900 ML/day with daily average flow of around 450 

ML/day and a daily median flow of about 300 ML/day. The bulk of the 

flow (75%) at the outlet occurred during the winter (May-Nov) when the 

flow averaged around 580 ML/day. 

The average daily baseflow at the catchment outlet was around 290 

ML/day corresponding to a baseflow index of around 0.8 across the 

catchment. Tuckers Creek contributes around 8% of the total flow at the 

outlet. Hurst Creek discharges directly to the sea and has a daily 

average flow of around 35 ML/day. 

 

Table 4: Modelled daily natural flow (ML/day) statistics, Great Forester 

catchment 

  
Upper Great 
Forester 

Tuckers 
Creek 

Lower Great 

Forester 
(outlet) 

Upper Hurst 
Creek 

Lower Hurst 

Creek 
(outlet) 

Daily Average 390.2 34.5 445.3 5.3 35.0 

Daily Median 253.9 22.5 294.6 2.7 23.3 

Daily Minimum 10.6 0.7 12.5 1.0 9.3 

Daily Maximum 7385.9 585.4 7898.5 102.2 593.5 

Summer Average 217.8 22.6 255.2 2.5 22.3 

Winter Average 512.1 43.0 579.6 7.3 43.9 

10th percentile 838.8 72.6 943.9 11.5 65.8 

30th percentile 410.1 38.1 478.0 5.4 33.9 

90th percentile 71.0 6.2 83.8 1.6 14.4 

Baseflow Index 0.78 0.79 0.78 0.83 0.85 

Daily Baseflow 245.7 23.6 286.4 3.6 26.3 
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5.2 Specific Yields of Natural Flow 

The ability to convert direct rainfall into river flow by a catchment is best 

indicated by their specific yields (Table 5). Specific yield is largely 

dependent on the hydro-geological setting of a catchment and the 

local environmental conditions. The table below shows that the Great 

Forester River catchment has an annual specific yield of 308 ML/km2. 

Hurst Creek supplies a further 117 ML/km2. The bulk of the yield in the 

catchment occurs during the winter months (May-November). 

 

Table 5: Specific yields of natural flow in the Great Forester River catchment 
 

Specific Yields (ML/km2) 
 

Area (km2) Summer Winter Annual 

Upper Great Forester 387 84 283 368 

Tuckers Creek 73 47 127 174 

Lower Great Forester (outlet) 528 72 235 308 

Upper Hurst Creek 6 65 269 333 

Lower Hurst Creek (outlet) 109 31 85 117 

 

5.3 Annual Distribution of Natural Flow 

The distribution of annual yields of natural flow showed a wide variation 

during the period 1970 to 2010 (Figure 25). The 5-year moving average 

line indicates a general trend of decreasing yields over the years. The 

second half of the natural flow record is on average 18% lower than the 

average over the first half. 

Figure 25 also shows that the natural flow yield is dominated by winter 

events, which means that in dry years, very low yields during winter 

occur. A low yield in summer is often offset by median or above winter 

yields resulting in median or above annual yield.  On average 75% of 

annual yield occurs in winter time (May-November). 
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Figure 25: Annual distribution of natural flow yields in the Great Forester River 

catchment 

 

6. CATCHMENT WATER BUDGET 

The total annual natural yield for the Great Forester River catchment at 

the outlet is approximately 162 GL with average daily outflow of 445 

ML/day. Table 6 shows a summary breakdown of natural yields for the 

catchment and for the major tributary catchments.  Between 70 and 

80% of the total natural yield is contributed by the winter runoff. 

Monthly yields are generally highest during winter months (May-

November) and lowest during summer months (December-April) 

throughout the catchment. The productive months are May through 

October when the catchment yields are generally greater than the 

overall monthly average yield of around 12000 ML. The total annual yield 

of the combined Great Forester and Hurst Creek modelled area is 

around 175 GL. 
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Table 6: Distribution of yields (ML) in the Great Forester River catchment 

  

Upper Great 

Forester 

Tuckers 

Creek 

Lower Great 
Forester 

(outlet) 

Upper Hurst 

Creek 

Lower Hurst 
Creek 

(outlet) 

Jan 6292 643 7329 75 692 

Feb 4709 523 5665 57 558 

Mar 5110 595 6100 60 585 

Apr 8168 897 9610 80 718 

May 11880 1140 13771 129 978 

Jun 13795 1186 15651 165 1111 

Jul 20401 1563 22788 249 1435 

Aug 21406 1675 23865 329 1801 

Sep 18852 1540 21321 288 1614 

Oct 13890 1206 15852 242 1433 

Nov 9365 886 10782 153 1032 

Dec 8656 760 9896 102 821 

Annual 142525 12614 162629 1929 12779 

Summer 32397 3384 38022 374 3369 

Winter 109590 9196 124029 1556 9301 

 

  



 

 

38 

 

 

7. 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 aims to assist 

governments, industry and communities to consider the environmental, 

social and economic aspects of sustainable use and management of 

the water resources of Tasmania. 

The sustainable yields project modelled four climate impact scenarios 

across the combined Great Forester-Brid catchment.  The main 

objective of this scenario modelling was to estimate changes in flows in 

river systems. The four scenarios modelled were: 

 Scenario A: historical climate (1 January 1924 to 31 December 

2007) and current development; 

 Scenario B: recent climate (data from 1 January 1997 to 31 

December 2007 were concatenated to make an 84-year 

sequence) and current development; 

 Scenario C: future climate (84-year sequence scaled for ~2030 

conditions) and current development; 

 Scenario D: future climate (84-year sequence scaled for ~2030 

conditions) and future development. 

The results of the climate scenario modelling for the Great Forester- Brid 

catchment are summarised in Table 7 and are sourced from Ling et al 

(2009). 

 

Table 7: Tasmanian Sustainable Yields project results for the Great Forester - Brid 

catchment 

  
Scenario 
A 

Scenario 
B 

Scenario Cwet Scenario Cmid Scenario Cdry 

Inflows GL/Year  Percentage change relative to Scenario A 

Catchment runoff 256* -26% -3% -8% -14% 

    (189.6) (248.3) (235.5) (220.2) 

*Note that this includes yield from the Brid catchment 
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Table 7 shows that compared to the historical annual average yield, 

under a future wet climate the catchment yield is projected to decrease 

by 3%, under a mid-future climate, the catchment yield is projected to 

decrease by 8% and under a dry future climate a 14% reduction in 

catchment yield is projected. 

 

8. SUMMARY 

Characterisation of observed stream flow from selected gauges and 

natural flow estimated from a catchment water balance model showed 

that: 

 Flow in the Great Forester River follows a distinct seasonal pattern, 

and is influenced heavily by baseflow and winter inflows; 

 An average flood peak at the Great Forester River 2km u/s Forester 

Road Bridge stream gauge site is approximately 23 m3/s (1990 

ML/day instantaneous flow). The largest flood recorded was 

around 60 m3/s (5180 ML/day) equivalent to a 1 in 50 year event.  

Major floods recede to baseflow level within approximately 4 

days; 

 The average observed annual yield at the Great Forester River 

2km u/s Forester Road Bridge gauge was around 76 GL.  Note this 

is the yield after all upstream extractions have been taken; 

 The total natural flow yield (modelled) for the Great Forester River 

catchment was around 162 GL, with Hurst Creek adding a further 

13 GL;  

 Low flow in the Great Forester River is sustained by significant 

discharge from the regional groundwater resource in the 

catchment. More than 50% of the flow in any month is considered 

to be from baseflow; 

 Low flows are reducing in magnitude which may be indicative of 

decreasing rainfall, increased evaporation and an increase in 

water allocations;  

 CSIRO Tasmania Sustainable Yields findings indicated that under 

a future dry climate scenario a 14% decrease in the current 

catchment yield is envisaged. 
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