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The Gellibrand River Estuary is located in south western Victoria 
near the township of Princetown. The Gellibrand River system 
begins in the Otway ranges, its uppermost tributaries rise on 
the northern slopes of the Otway Ranges, south of the 
township of Gellibrand. The river winds its way through native 
forests and cleared agricultural land and exits to the sea at the 
estuary. The Gellibrand River has a catchment area of 
approximately 2346 hectares (ha). 

The estuary is approximately 13.5 kilometres (km) long and has 
one major tributary Latrobe Creek approximately 1.25km from  
the estuary mouth. There are approximately 320 ha of 
wetlands surrounding the estuary with parts of this area, 
119ha listed as Wetlands of National Importance (Environment 
Australia, 2001). 

The environmental values associated with the Gellibrand  
River estuary include a diverse range of bird, plant and fish 
communities that depend on the variables of the typical 
estuarine environment such as river flow, flooding, variable 
salinities and salt wedge movement.

The plant communities associated with the estuary relate to the 
Ecological Vegetation Classes (EVCs) for the Warrnambool 
Plains Bioregion (DSE 2007). Lloyd et al (2008) described the 
EVCs of the Gellibrand River estuary in the report titled, 
Environmental Water Requirements of the Gellibrand Estuary. 
EVCs present include Estuarine Reedbeds (EVC 952), these 
occupy extensive areas of the floodplain approximately one to 
three kilometres from the estuary mouth and are generally 
dominated by Phragmites australis. Coastal Saltmarsh (EVC 
009) occupy shallow depressions on the outer edge of the 
floodplain, and occurs within four kilometres of the estuary 
mouth on parts of the floodplain that are regularly inundated 
by high water levels. Estuarine Scrub (EVC 953) whilst present 
occurs upstream of the Estuarine Reedbed communities, this 
class of vegetation has been greatly reduced and almost 
entirely cleared to provide pasture for stock. Swamp Scrub 
(EVC 053) occupies the lower slopes and dunes of the estuary 
and Herb-rich Foothill Forest (EVC 23) occupy the upper parts 
of the estuary though very little of this native vegetation class is 
present due to clearing and grazing. Within the estuary 
Sea-grass Meadow (EVC 845) is present within 1 km from the 
estuary mouth (Lloyd et al, 2008).

Introduction

Gellibrand River estuary mouth, June 2012 (Judy Spafford)
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There are approximately 30 species of fish that are likely to 
occur within the estuary at some stage in their lifecycle (Lloyd 
et al, 2008), these fish can be divided into three broad groups:

Estuarine residents: specialised fish that complete their entire 
lifecycle in the estuary, these fish may tolerate variable 
salinities.

Estuarine dependant: These fish are dependent on the estuary 
to complete one part of their lifecycle such as spawning, 
shelter, feeding, or as a nursery for their young. These fish may 
be marine or freshwater species for most of their lives.

Estuarine opportunists: These fish may be freshwater or marine 
species that use the estuary to exploit the estuary’s resources 
and are likely to visit the estuary on a regular basis.

The Gellibrand River estuary has only one species listed  
as vulnerable, the Australian Grayling. 

These plant and fish communities are dependent on the 
estuary dynamics and are generally capable of surviving 
extreme changes often observed in estuaries. 

Over the last 100 years the estuary has been substantially 
modified, particularly the floodplain. Significant areas of native 
vegetation have been cleared for pasture with grazing being 
common most times of the year, in these areas channels have 
also been carved across the floodplain to the main estuary 
channel to assist in draining the floodplain. The Great Ocean 
Road runs around the base of the foothills of the floodplain  
as well as crossing parts of the floodplain. If this road was to  
be built today it would not likely be constructed in the same 
location as it is regularly threatened by floodwaters and subject 
to damage as are several other roads and tracks that cross the 
floodplain. Additionally, there is a camping ground at the lower 
estuary, this area and the tracks leading to it are often 
threatened during high water levels. 

In 2007 the Corangamite Catchment Management Authority 
(Corangamite CMA) set up the EstuaryWatch program at the 
Gellibrand River estuary. EstuaryWatch (EW) is a community 
based estuarine monitoring program, the aims of EstuaryWatch 
are to ‘Raise awareness and provide educational opportunities 
to the community in estuarine environments, and enable 
communities and stakeholders to better inform decision 
making on estuarine health’. Since 2007 a significant amount 
of data has been collected and stored on the EstuaryWatch 
online database.

Additionally, in 2008 the Corangamite CMA along with the 
Victorian Department of Sustainability and Environment (DSE) 
installed a HydroShare data logging system to enable real-time 
monitoring of the estuary.

This report presents the analysis and interpretation of this data 
along with other data sources including, rainfall, river flow and 
data collected by Parks Victoria around times of artificial 
openings.

Introduction
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Introduction

Figure 1. The Gellibrand River estuary with the locations of EstuaryWatch monitoring sites, inset map displays location  
of the Gellibrand River West weather station used for rainfall data and the gauge station Gellibrand River at Burrupa used  
for river flow data.

Estuary management and 
monitoring Gellibrand River
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Comprehensive sets of data are used in this analysis to assess 
the patterns and processes occurring within the Gellibrand 
River estuary. The data assessed include local rainfall, river flow, 
estuary depth, and the water chemistry parameters of salinity, 
electrical conductivity, dissolved oxygen, pH, and turbidity. 
Additional observational data is used to assist in the 
interpretation of the results. The data is sourced from the 
Bureau of Meteorology (rainfall), the Victorian Water Data 
Warehouse (river flow), via their online web sites, and from the 
HydroShare and EstuaryWatch programs. The HydroShare and 
EstuaryWatch data form the major component of this study. 
Additional data on artificial estuary openings was provided by 
Parks Victoria.   

Rainfall

The rainfall data used in this study was obtained from the 
Bureau of Meteorology (BOM) website (BOM, 2012) from the 
Gellibrand River West station (Station No. 90042). The location 
of the weather station is displayed in the inset map on Figure 
1. This station was used as it has the most complete data set 
for stations in this region. Data was first recorded from this 
station in 1915 and the station is still recording today. A total 
of 96 years of daily rainfall data is assessed. These records are 
displayed in millimetres per day (mm/Day).

River flow

The river flow data was obtained from the Victorian Water 
Resource Data Warehouse website (VWRDW, 2012) for the site 
Gellibrand River @ Burrupa (site code 235224). The location of 
the monitoring station is displayed in the inset map on Figure 
1. This station was chosen as it is the closest monitoring station 
upstream of the estuary. Data was first recorded at this site in 
1969. The river flow measurements at this site are 
instantaneous measurements, from which average daily, 
monthly and annual records are computed by automated 
software at the Victorian Water Resource Data Warehouse. 
These records are displayed as mega litres per Day (ML/Day)

HydroShare

The HydroShare program is a web based reporting system 
developed by ‘us’ Utility Services that provides real time 
monitoring. The HydroShare system uses mobile 
communication networks to send data from remote monitoring 
stations directly to the web. The Corangamite CMA contracted 
Thiess Hydrographic Services for the installation, maintenance 
of the monitoring site and management of the data storage. 

The HydroShare site is a fixed monitoring site with data loggers 
recording depth using a pressure sensor, electrical conductivity 
(EC) and dissolved oxygen (DO). EC and DO are measured from 
both the top and bottom of the water column by fixed probes. 
The location of the HydroShare site is at the same location as 
the G2 EstuaryWatch site. The site location is displayed in 
Figure 1.

The instruments used are:

	 •	 Data	logger	–	Campbell	Scientific	Data	Logger

	 •	 	EC	sensor	-	Environmental	Services	 
and Systems Model 1500

	 •	 	Temperature	sensor	–	Environmental	 
Services and Systems Model 1500

	 •	 Dissolved	Oxygen	sensor	–	Insite	IG	Model	4000

The top sensors are set at gauge height 0.38m and the bottom 
sensors are set at gauge height - 0.59m. The pressure sensor, 
which is used for depth measurement is out of the water at 
gauge height 0.19m. The site was installed in November 2008 
and has been logging information every 15 minutes since.

Data sources
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EstuaryWatch

The EstuaryWatch program involves community volunteers 
collecting environmental and observational data from eight 
locations within the Gellibrand River estuary and entering this 
data on the web-based EstuaryWatch database. More 
information on EstuaryWatch and the processes and 
procedures employed by volunteers can be obtained from the 
Corangamite CMA) website and by following the links to the 
EstuaryWatch Program.

The locations of the eight EstuaryWatch sites are displayed in 
Figure 1. Of the eight sites, seven sites are water quality 
monitoring sites (G1, G2, G3, G4, G5, G6 and L1) and one site 
is for observational mouth condition assessments (GMC). For 
further information on the mouth condition observational 
assessment a sample field entry sheet is available from the 
EstuaryWatch website.

A total of 4,981 entries were available on the EstuaryWatch 
database at the time of this assessment, these entries are from 
all sites and include the variables recorded during each depth 
reading. The site codes, site names, distance from the estuary 
mouth and number of times each site has been sampled is 
displayed in Table 1.

Table 1. Displays the EstuaryWatch monitoring site names, the 
distance each site is from the mouth of the estuary and the 
number of times each site has been monitored.

The data collected from the water quality sites include; depth 
(m) at time of sampling, turbidity (NTU), temperature (°C), 
dissolved oxygen (mg/L and % saturation), salinity (ppt) and 
more recently electrical conductivity (mS/cm). Turbidity 
sampling is undertaken from the top (top 0.1m from surface) 
and bottom (within 0.1m of the bottom) of the water column. 
Temperature, dissolved oxygen, salinity and electrical 
conductivity is taken from the top and bottom and at 0.5m 
intervals from the water surface to the bottom of the estuary. 
This methodology enables the generation of profiles of the 
water column and an assessment of changes in the measured 
water quality parameters.

Site code Size name Distance from 
estuary mouth

Number of 
times sampled

G1 Gellibrand River estuary mouth 0.54km 9

G2 Old Coach Road Bridge Princetown 1.23km 274

G3 Camp Kangaroobie 4.01km 27

G4 Bridge Rivernook 5.49km 23

G5 Coxon’s Bridge 8.66km 55

G6 Great Ocean Road Bridge at Lower Gellibrand 13.55km 223

L1 Bridge at Latrobe Creek mouth as it enters the Gellbrand 1.40km 20

GMC Gellibrand River estuary mouth observation site 0.00km 308

Data sources
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Artificial estuary openings

At certain times when the estuary mouth is closed and water 
levels rise there is a threat of flooding and potential damage to 
infrastructure such as roads and agricultural land. To alleviate 
this risk to these assets the estuary is at times artificially opened 
by mechanical means using an excavator. The managers of the 
Gellibrand River estuary use the Estuary Entrance Management 
Support System (EEMSS) at times when there is the threat of 
flooding due to estuary mouth closure.

EEMSS provides estuary managers with a tool for assessing 
likely impacts of decisions about artificially opening an estuary 
mouth. In the EEMSS process there is a requirement to collect 
water quality data pre and post all artificial openings. Currently, 
Parks Victoria manages all artificial estuary openings of the 
Gellibrand River estuary including the collection of this data. 
Sampling in the past has been contracted out to Thiess 
Hydrographic Services and Deakin University. The data from 
artificial openings in March, May and December 2008, March 
2009 and April 2012 are assessed in this report.

The site locations used for the measurement of water quality 
are listed as sites 1-7, some of these sites correspond with 
EstuaryWatch sites, these site names and locations are 
displayed in table 2. The sampling undertaken at these sites  
is depth profiling at 0.5m intervals, the parameters measured 
include depth (m), temperature (°C), dissolved oxygen (mg/L 
and % saturation), pH and electrical conductivity (uS/cm).

Table 2. The artificial estuary opening monitoring sites, including site names, location, corresponding EstuaryWatch site, and the 
sites that were sampled before and after an artificial estuary opening.

Site 
No.

Site name
EstuarWatch  

site

May  
2008

June  
2008

December 
2008

March  
2009

April  
2012

Pre Post Pre Post Pre Post Pre Post Pre Post

1 River mouth G1 X X X X X X X X X

2 Old Coach Road Bridge G2 X X X X X X X X X X

3 Confluence of Latrobe Creek  
at foot bridge

L1 X X X X X X X X X

4 Latrobe Creek at  
Great Ocean Road Bridge

n/a X X X X X X X X X

5 Midreach of estuary n/a X X X X X X X

6 Upper reaches of estuary  
near Kangaroobie

G3 X X X X X X X

7 Ware’s Bridge G4 X X X X X X X

7a Incorrect Site 7 Coxon’s bridge G5 X X X X

Data sources
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The initial data analysis involves assessing the trends and 
patterns within each data set, further analysis involves 
assessing the relationships between the data sets enabling an 
interpretation of the physical and chemical processes occurring 
within the estuary. Additional assessment is performed to 
provide information about times of potential stress for 
organisms within the estuary e.g. estuary closures and 
openings, both natural and artificial, times of low dissolved 
oxygen, and salinity gradients are discussed throughout the 
report.

Rainfall

Rainfall is the key component of any river system, the 
seasonality and variability in annual rainfall within south west 
Victoria provides times of potential stress within systems reliant 
on rainfall, as do times of extreme rainfall, such as storm events 
which may lead to flooding.

The BOM records daily rainfall (mm), from which the  
average monthly and average annual rainfall is computed.  
This information is presented in graphical form with particular 
emphasis on the period of 2007-2011 for the assessment with 
EstuaryWatch and HydroShare data. Additionally, the average 
monthly rainfall is displayed as the percentage annual rainfall 
for the 96 year average and the five-year period of interest,  
to indicate the seasonality and variability in monthly rainfall 
patterns.

River flow

The timing and volumes of water entering the estuary from the 
Gellibrand River is a key influence on estuary health and its 
biota. River flow is the main factor that determines the degree 
in which marine derived saltwater can penetrate into the 
estuary, as well as being the main influence on the mouth 
condition of the estuary.

The initial assessment on river flow is on the average annual 
and monthly flows to give an indication of the seasonality of 
the flow and display the relationship with the catchment 
rainfall. The instantaneous flow records are then displayed 
along with an assessment of the annual and monthly averages, 
and the daily maximum and minimum flows for each year from 
2007 to 2012.

HydroShare

The HydroShare data presents very interesting information 
about the processes occurring within the estuary. The pressure 
sensor that is used to measure the changes in water depth, 
enables the assessment of marine generated diurnal tidal 
influences, and enables the display of times when the estuary 
mouth closes as well as fluctuations in depth associated with 
high rainfall events.

The constant logging of the top and bottom temperature, 
electrical conductivity and dissolved oxygen enables  
a comprehensive assessment of the influences of tidal flow,  
river flow and estuary mouth opening and closures on these 
parameters and the potential impact on the biota residing  
in the estuary.

This information is presented in graphical form, for the ease of 
interpretation each parameter is displayed in individual graphs. 

EstuaryWatch

The EstuaryWatch data also presents very interesting 
information about the processes occurring within the estuary. 
The sites G2 and G6 have the most comprehensive data sets 
being sampled on 274 and 223 occasions respectively. The top 
and bottom water data is displayed in time series enabling an 
assessment of seasonal variability in the water quality 
parameters, as well as displaying times of potential stress such 
as low dissolved oxygen, also displayed are times when the 
estuary becomes stratified along a salinity gradient. The 
remaining sites were not assessed in time series as the data  
sets indicate sampling was not continuous or on a regular 
basis, and would therefore lead to the possibility of incorrect 
assumptions being made. 

The water column profile data is also assessed for each site 
giving an overview of the water quality conditions found 
throughout the estuary, these graphs display the seasonal 
variability associated with river flow and the marine tidal 
influence. Further assessment of this data enables the 
development of longitudinal profiles displaying the movement 
of marine derived salt water into the estuary at different times 
of the year and under different flow scenarios.

Data analysis
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HydroShare vs EstuaryWatch (site G2)

The HydroShare site and EstuaryWatch site G2 are in the same 
location within the estuary enabling an assessment of the two 
different methods of data collection and a comparison of any 
difference in the values of the data collected.

This assessment involves a comparison of each water quality 
parameter to display any differences between the two different 
methods, these are displayed in time series plots of either line 
or dot series.

Artificial estuary openings data

The artificial estuary opening data (before and after artificial 
openings of the estuary mouth) is displayed as profiles for each 
sampling occasion. This enables the assessment of the impact 
of opening the estuary on changes in water chemistry and the 
potential threat placed upon the biota residing in the estuary.

Further assessment of the potential impacts on the estuary 
openings is conducted using the EstuaryWatch and the 
HydroShare data. Additionally, assessments are performed 
assessing the changes in water quality at times of natural 
estuary openings to determine any differences between  
natural and artificial estuary openings.

Data analysis

Gellibrand River EstuaryWatch training day (Corangamite CMA)


