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Foreword  

The idea of developing this Natural Resource Management (NRM) Research Ideas 
report came from a wonderful little publication developed many years ago by the 
former Department of Conservation and Land Management (CALM), titled "Bright 
Ideas". That document described a number of biodiversity research ideas for the 
south coast, within the scope of CALM's activities, and supervised by local CALM 
staff.  

The idea of developing a broader NRM Research Ideas report was supported by the 
Advisory Board of the Centre of Excellence in Natural Resource Management 
(CENRM), The University of Western Australia.  

The Board saw a range of merits in having such a document: ensuring knowledge 
gaps in NRM were clearly communicated; having some ready research ideas for 
honours and post-graduate students interested in studying the region; and providing 



a strategic direction and support for universities and other organisations in 
developing and seeking funding for research projects.  

The Board also felt that providing this report and keeping it up-to-date with regular 
review would help to maximise the focus of new research on key management 
issues for the region, and minimise any potential duplication in research.  

CENRM took carriage of the process and convened a workshop of local and Perth-
based NRM researchers and managers to identify the key knowledge gaps. The 
workshop was held on 2nd February 2011 and attracted 35 participants, and resulted 
in a comprehensive table of knowledge gaps under a range of broad topic areas.  

Theme leaders at CENRM further developed these tables, and then this report was 
collated to synthesize the ideas into overarching research priorities.  

It is intended that achievement against the research priorities, and identification of 
new knowledge gaps, will be considered as a part of the Great Southern Science 
Symposium, convened annually by CENRM. The report will then be updated as 
necessary.  

We hope this summary of research priorities and projects provides good ideas to 
encourage on-going research in our fantastic Great Southern region, to provide the 
knowledge we need to ensure its ongoing protection and management.  

We encourage you to contact any of the research contacts in the document to help 
get your research project underway.  

Naomi Arrowsmith  
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Introduction  

The objective of the Research Ideas Workshop was to compile a statement of NRM 
knowledge requirements for the Great Southern region, and identify potential 
science/ research projects to meet these needs.  

The Workshop was to commence definition of the region’s knowledge requirements 
and research opportunities in NRM. It was hoped to define a suite of projects that 
could be appropriate for honours, doctoral, post-doctoral or professional research 
over the next five years.  

It was intended that with a suitably formulated statement of NRM knowledge 
requirements organisations and scientists would be strategically positioned to 
identify research partnerships, attract funds, and attract students to the region.  

The Workshop was to have as its scope the Great Southern region, with a focus on 
2011-2015. Some of the organisations represented are also active in neighbouring 
areas such as the South Coast or Wheatbelt regions.  

The Workshop was facilitated by Naomi Arrowsmith, Department of Water, and a 
member of the CENRM Advisory Board. After an introduction to the workshop, 
representatives from four government agencies presented some of their major 
issues and management priorities for the next five years. The agencies involved 
were the Department of Fisheries, Water, Environment and Conservation, and 
Agriculture and Food.  

There were five working groups convened on the day to identify knowledge needs 
across five theme areas. The themes were suggested as water; biodiversity; marine, 
coastal and estuarine; soils, carbon and plantations; and communities and social 
sciences. The two groups for 'water' and 'soils' operated as one group at the 
workshop but suggested ideas for both themes.  

Each working group was asked to capture knowledge needs under four main 
categories:  

• Data requirements 
The science that is required for long-term understanding of the state of 
resources, including monitoring information, inventories and surveys.  

• Strategic knowledge requirements 
The fundamental research that is required to understand how systems work, 
including processes and linkages.  

• Operational research and tools 
The knowledge and tools that are required to answer specific management 
questions, including models and decision support systems.  

• Innovation 
Development and refinement of new solutions, often technological.  

In the time allowed for this process most of the groups were not able to allocate the 
knowledge needs to these categories.  



Some organisations also contributed their knowledge needs prior to the workshop.  

All the ideas from the workshop and from prior communications were collated into a 
spreadsheet and circulated for further comment. Staff from CENRM have now 
analysed and synthesised this data and produced this report.  

The report is structured according to six themes:  

• Agriculture and Soils  
• Community and NRM  
• Marine and Coastal  
• NRM Research Governance  
• Terrestrial Biodiversity  
• Water  

Within each theme there is a further categorisation according to research field with a 
description of the NRM problem and some possible research objectives.  

The proposed possible projects are separately presented as an appendix to this 
report. Some of the information presented at the workshop and in other tabled 
documents is not included in this table but is available on request from CENRM. The 
notes in the table include some organisations that would be available to assist with 
these projects. The list is not meant to be exhaustive and does not include any of the 
government agencies, large community organisations or universities.  

This document should be used to assist with seeking resources and projects for 
research in the Great Southern and beyond. Review of the document should be 
ongoing and in particular could include some prioritisation of the research fields, 
objectives and project ideas. It is hoped that the proposed Southern WA Science 
Council will be able to take carriage of the document once established.  

All comments on this report should be directed to Randall Jasper, Business 
Manager, UWA Centre of Excellence in Natural Resource Management.  

Randall.Jasper@uwa.edu.au    9842 0848    PO Box 5771, Albany, Western 
Australia 6332  

Agriculture and Soils Theme  

One of the main challenges for agriculture is how to increase productivity, as terms 
of trade decline, and at the same time conserve the soil resource and reduce off-site 
impacts. Appropriate management of soils is an important part of a sustainable 
farming system. Soil constraints reduce plant growth and increase run-off and 
recharge. Soil acidification is a major problem in much of the southern agricultural 
region. The use of annual crops and pastures has altered the hydrology of 
catchments and caused waterlogging and salinisation. Perennial based farming 
systems are becoming an increasing important tool in reducing recharge but there 
are still many gaps in knowledge about perennial-based farming systems.  



 

Soil Management  

Background  

The low nutrient status, water repellent topsoils and low water retention of many of 
the soils in the Great Southern provide a major challenge for soil management. 
Fertiliser application has led to acidification of many soils and soil compaction is a 
problem. More efficient use of nutrients would not only be of economic benefit but 
would also reduce off-site impacts. Similarly overcoming water repellence would 
improve plant growth and reduce recharge.  

NRM problem: Soil degradation  

Research objectives  

• Finding systems that enable more efficient use of nutrients and soil 
ameliorants  

• Improving management of non-wetting soils  

Reducing Recharge by Changing Crop and Pasture Systems  

Background  

Perennial pastures are generally only a small part of farming systems in the Great 
Southern and yet there are many production and environmental benefits to 
increasing the proportion of perennials. Their deep roots and ability to use out-of 
season rainfall reduce recharge and increase water use efficiency. If the 
development of perennial grains is successful they may also be an option for future 
farming systems.  

NRM Problem: The impact of annual based farming systems in changing the 
hydrology of catchments.  



Research objectives  

• Increasing knowledge of the advantages and disadvantages of perennial 
based farming systems  

• Finding the appropriate proportion/mix of perennials for farming systems  
• Increasing the water use efficiency of crops and pastures  

Agricultural nutrients - off-site impacts: see water theme  

Agriculture and Climate Change  

Background  

Agricultural emissions, particularly from livestock, contribute to Australias carbon 
emissions. Research on reducing ruminant methane emissions with more efficient 
feed conversion and changes in pasture can make an important contribution to 
lowering carbon emissions from the region. Changes in the regions climate are 
already impacting on land managers with changes in enterprise mix and the need to 
adapt to more variable seasons. In addition there are likely to major land use 
changes in the region as a result of carbon sequestration plantings.  

NRM problem: Agriculture is a major contributor to carbon emissions. Research 
may offer opportunities to both reduce emissions and increase carbon sequestration.  

Research objectives  

• Improving carbon sequestration with different pastures  
• Reducing methane emissions in cattle  

Community and NRM theme  

The term community has many meanings but it is defined here as the community 
living and working in the Great Southern. Everyone has a role in managing the 
natural resources of the region, whether it involves using dieback hygiene measures 
for vehicles, adopting urban water efficiency measures, active participation in a local 
community stewardship program, or through a large-scale catchment group activity. 
Although there are many programs for community engagement in the Great 
Southern there is still a need to improve methods for increasing awareness, 
changing behaviour and evaluating practice change. Although much of the NRM 
activity in the past has focussed on agricultural areas, most of the people in the 
Great Southern live in urban areas and urbanization is increasing. It is therefore also 
important to consider how to engage urban citizens in NRM, how to improve urban 
planning and the impact of urban communities on natural resources.  

Community Engagement and Practice Change  

Although some of the community are involved in NRM a large proportion are still 
unaware of some of the major NRM problems in the region. It is important to engage 



the community much more widely and to determine whether measures designed 
increase awareness and change behaviour are actually changing NRM practices.  

Research objectives  

• Development of better methods for community engagement  
• Development of methods for monitoring and evaluation of behaviour and 

practice change  
• Understanding barriers to behaviour change  
• Documentation of oral histories, attitudes and values about natural resources 

and their management  

Urban Communities, Design and Planning  

Research objectives  

• Establishment of ecological footprints for regional communities  
• Assessment of environmental implications of growth or change  
• Establishment of best practice urban design, energy efficiency  
• Finding ways to improve urban planning  
• Development, documentation of stewardship models for urban biodiversity 

conservation and management  
• Determining the impact of climate change on urban communities  

Marine and Coastal Theme  

The seas off the South Coast of Western Australia have a relatively high level of 
biodiversity and marine habitats for temperate waters. The marine biodiversity is 
influenced by variations in the warm Leeuwin current, its mixing with cold counter 
currents and the effect of Southern Ocean swells. The marine floor also has diverse 
geology leading to variation in habitat. Most of the marine waters have not been well 
surveyed and so there is relatively little information on the biodiversity. Dynamic 
coastal processes shape inlets and estuaries with movements of large volumes of 
sand. The sheltered estuaries and their vegetation are important in fish recruitment 
and for migratory shore birds. Most estuaries have catchments cleared for 
agriculture and this has led to increases in sedimentation and an excess of nutrients. 
Estuarine and near coastal recreational and commercial fishing are important in the 
region. There is increasing pressure from coastal development and recreational use 
of beaches. These activities disturb coastal ecosystems and damage dunes. There 
is poor understanding of the importance of beach and dune biodiversity. There is a 
major threat to coastal ecosystems from rising sea levels and associated storm 
surges. There are a number of threatened marine vertebrate fauna using the coast 
and near shore islands.  



 

Coastal Management  

Background  

The greatest proportion of the Great Southern population lives on the coast and 
there is increasing development pressure in most coastal areas. Integrated coastal 
management is an approach that considers the link between the coast and land and 
marine management. Effective coastal management is dependent on a good 
understanding of the physical dynamics of coastal processes but it also involves an 
understanding of human impacts and ways to manage human activities. Many of the 
catchments draining to the coast in the Great Southern are cleared for agriculture; so 
coastal management science needs to also consider the impact of upper catchment 
activities on estuarine and marine ecological and social and economic values.  

NRM problem: The increasing use and development of the coast is resulting in 
degradation. Land use management in the catchment also impacts on coastal 
values. There is a need for better information for adaptive management.  

Research objectives  

• Better understanding of coastal dynamics  
• Understanding the relationship between sandbar management and estuarine 

and shore ecology  
• Monitoring the ecological impacts of coastal and estuarine use/industries  
• Monitoring the ecological impacts of coastal access to dunes, coastal erosion  
• Understanding the impact of catchment scale management on coastal and 

marine values  

Marine Species and Habitats  

The Marine Futures project mapped 130 square kilometres at Mt Gardner and some 
areas at Point Ann but there is still insufficient knowledge of the marine resource. It 
is important to have indicators of the condition of the marine resource off the south 
coast in order to determine the effectiveness of natural resource management.  



NRM Problem: There is insufficient knowledge of marine habitats and species to 
determine resource condition change.  

Research objectives  

• Mapping of marine habitats, diversity and distribution using a range of tools  
• Understanding the effect of catchment management on marine systems  
• Surveys and monitoring of human impacts on marine birds, mammals, 

crustaceans and finfish  
• Social and economic aspects of management of demersal finfish stocks  
• Understanding and monitoring the impact of marine pests  

Marine Reserves/Protected Areas and Marine Planning  

Background  

Both the State and Commonwealth governments are conducting broad scale marine 
planning and there are proposals for some protected areas. The most important 
research on any proposed marine protected areas is on their potential impact on 
ecological and socio-economic values.  

NRM problem: Marine planning needs to consider ecological and socio-economic 
values.  

Research objectives  

• Better understanding/documentation of socio-economic implications of marine 
protected areas  

• Monitoring the biological responses to any marine protected areas  
• Understanding/documenting the economic, social and environmental values 

of marine, coastal and estuarine systems to assist planning  

Seagrasses  

Background  

Seagrasses are an important habitat for many other species including commercial 
finfish and they also stabilize sediments.  

NRM problem: Seagrass decline.  

Research objectives  

• Monitoring the impacts of human use on seagrass decline  
• Improving seagrass regeneration methods  

Climate Change  

Research objectives  



• Understanding the impacts on the interface between salt water and fresh 
water e.g. estuaries  

• Understanding the impacts on foreshores  

NRM Research Governance Theme  

The term research governance has been used here to encompass research 
infrastructure, institutions, coordination, information management, and public 
education and communication.  

NRM problem: There are a range of problems with the integration, coordination and 
communication of research in natural resource management in the region.  

Research management  

• Developing integrated research plans for the region eg. integrated marine 
plan  

• Improving communication of research results  
• Identifying collaboration, funding sources for research in the region  
• Regular reviews of research requirements, priorities  
• Collation, communication of research results and improving research data 

availability  
• Encouraging multi-disciplinary projects  
• Identifying and developing research facilities for the region  

Information management  

• Improving GIS and spatial analysis methods  
• Increasing the use of GIS for planning and monitoring  
• Improving data and information management  
• Maintaining information on research projects  
• Improving collection and use of socio-economic data in NRM  
• Establishing and maintaining long term data sets for monitoring change  

Coordination monitoring and evaluation and adaptive management  

• Coordinating monitoring of condition change for adaptive management  
• Improving the use of research for adaptive management  

Planning  

• Incorporating information on climate change impacts into planning  
• Better availability, use of GIS and spatial analysis in planning  

Education  

• Developing environmental education opportunities/centres  
• Establishing environmental demonstration sites  



Terrestrial Biodiversity Theme  

The Great Southern is in the South West Botanical Province. This has been listed as 
one of the international biodiversity hotspots and as such is not only high in 
biodiversity but also subject to a range of threatening processes. Terrestrial 
biodiversity in the Great Southern is under threat from the ongoing impacts of 
agricultural clearing through fragmentation; weed invasion; salinity; and rising water 
tables. Many species and ecosystems are highly localized and under threat from 
feral animals; inappropriate fire regimes; and fungal pathogens such as 
Phytophthora cinnamomi.  

 

Fragmentation  

Background  

Fragmentation of vegetation results in changes in ecosystem processes and function 
long after agricultural clearing. Even where there is remaining vegetation, 
biodiversity values can decrease due to edge effects from nutrients, and weed and 
feral animal invasion. Hydrological changes also continue to impact. Isolation of 
small populations and distance for pollination or seed dispersal can reduce the long-
term viability of remnants. Poor connectivity of remnants can impact on faunal 
movements and breeding.  

NRM problem: Small areas of remnant vegetation are not necessarily viable. It is 
important to understand the impact of fragmentation on management and restoration 
of remnants.  

Research objectives  

• Developing methods to measure and monitor fragmentation  
• Using genetics to understand fragmentation of populations  



• Understanding the impact of fragmentation on population dynamics  
• Understanding the interactions of fragmentation with other threatening 

processes  

Fungal pathogens eg. Phytophthora cinnamomi  

Background  

The fungal pathogen Phytophthora cinnamomi is widespread in the region. 
Phytophthora dieback not only threatens susceptible species but also has indirect 
impacts by causing major changes to habitat and ecosystem function. It spreads by 
soil movement and so the threat increases with increases in people and vehicle 
movement and erosion after fire.  

NRM Problem: Phytophthora dieback is having an increasing impact on biodiversity 
in the region.  

Research objectives  

• Improving eradication and containment methods for dieback  
• Understanding the interaction of phosphite treatments with soil and plant 

systems  

Feral Animals  

Background  

The European red fox, the feral cat, rabbit and feral pig are the main feral 
vertebrates in the Great Southern. The fox is an adaptable predator with a wide 
dietary range and a major threat to native fauna. Broadscale baiting with 1080 has 
been found to be the only effective control. Rabbits damage vegetation, inhibit 
regeneration, cause soil erosion and compete with native mammals. Feral cats are 
also a major predator and more difficult to bait than foxes. The Department of 
Environment and Conservation in the Great Southern has a research program to 
improve the success of cat baiting. The importance of monitoring prey/predator 
interactions between foxes, rabbits and cats in any control program has been 
demonstrated with the likely effect of fox baiting on increasing cat predation 
(mesopredator effect). Feral pigs are a threat to biodiversity through predation, and 
habitat damage as well as disease transmission. Feral bees are also a threat to 
hollow nesting/dwelling fauna.  

NRM problem: Feral animals are a major threat to biodiversity.  

Research objectives  

• Increasing understanding of feral vertebrate predator ecology, interactions 
and population dynamics  

• Developing methods for more effective feral animal control  
• Developing effective measurement/monitoring of both feral vertebrate and 

invertebrate populations  



Weeds  

Background  

Exotic plants from other parts of Australia and overseas can invade native vegetation 
and are a major threat to biodiversity. They are also a threat to agriculture and have 
a very high economic impact. Some of the worst environmental weeds in the Great 
Southern are Acacia species from the eastern states and Victorian Tea Tree. 
Improving eradication methods for weeds of regional significance and understanding 
invasiveness are priority areas for research.  

NRM problem: Invasive weeds are an economic and environmental problem. 
Environmental weeds impact on ecosystem structure and function and can change 
susceptibility to fire.  

Research objectives  

• Improving control and eradication methods for weeds  
• Increasing knowledge of the ecology of weeds and improve understanding of 

why and how they become invasive  
• Increasing understanding of the interactions of weeds and biodiversity  

Fire Ecology  

Background  

Although there is no single optimum fire regime for maintaining biodiversity, finding 
the most appropriate diversity of fire regimes, preventing destructive wildfires and 
understanding the interaction of fire with other threatening processes are important 
research goals. In order to develop appropriate fire regimes there is a need for a 
better understanding of the responses of species and habitat to a diversity of fire 
regimes.  

NRM problem: Inappropriate fire regimes are a threat to biodiversity and human 
settlement.  

Research objectives  

• Increasing knowledge on the responses of species and communities to fire, 
eg. plant community and structure, inter-fire recruitment, impact of 
senescence  

• Understanding the relationship between fauna habitat and fire regime  

Landscape Scale Biodiversity Distribution and Conservation Planning  

Background  

Although there is more remnant vegetation in the Great Southern than in other 
regions in WA, much of the vegetation of the Great Southern is highly fragmented. 



Landscape scale re-vegetation and protection of remnant vegetation are recognized 
as important in conserving ecosystem function. A major problem for conservation 
and restoration of biodiversity is how to determine priorities. It is also essential to be 
able to measure the impact of landscape restoration on ecosystem function and to 
incorporate such monitoring into adaptive management. Knowledge of historical 
patterns and processes can increase understanding of fragmented landscapes.  

NRM problem: Determining priorities for landscape scale restoration.  

Research objectives  

• Understanding the landscape processes that have driven diversity  
• Biodiversity distribution, mapping, vegetation mapping, threatened 

species/communities mapping  
• Development of predictive models for threatened species  
• Improving conservation planning methods  
• Development of decision support methods  

Ecological Processes  

Research objectives  

• Measuring the impact of restoration on ecological processes  
• Improving understanding of historical patterns and processes  
• Further understanding of the ecology of malleefowl and other focal species in 

determining the integrity of ecological processes  
• Better understanding of role of invertebrates and fauna and fungi in nutrient 

cycling  
• Understanding ecological patterns and processes in specific landscapes  

Climate Change and Terrestrial Systems  

Background  

Reductions in rainfall and increases in temperature are likely to impact on some 
terrestrial ecosystems and species more than others. Relictual Gondwana fauna and 
montane communities are particularly at risk.  

Research objectives  

• Understanding the effect of climate change on seeds  
• Increasing knowledge of longevity in preserving species through seedbanks  
• Predicting the impact of climate change on fauna  
• Predicting vulnerable species/ecosystems  
• Finding strategies that will enable species/systems to adapt such as 

identifying refuges, increasing connectivity and reducing other threats  
• Predicting the impact of plantations/carbon plantings on terrestrial systems  
• Improving silviculture, the design of carbon plantings to maximize biodiversity  
• Development of methods for measurement of carbon sequestration  



Water Theme  

The Great Southern is a growing region with increasing demands on its water 
resources. Managing water resources involves balancing economic needs and 
security of water supply against environmental needs and ecological risk. It is 
important that rivers and wetlands with high ecological values are protected. 
Agricultural development has already caused salinisation of some of the major river 
systems and there are a range of stressors on wetlands and estuaries. Declining 
rainfall is causing reductions in streamflow. Priority research to improve the 
management of aquatic systems in the Great Southern includes research on 
groundwater systems, improving efficiency of use of water resources and 
understanding and managing off-site impacts of agriculture and other development.  

 

Groundwater  

Background  

Many residents in the Great Southern are dependent on groundwater for a significant 
proportion of their water supply. As demand for groundwater increases, the risk of 
adverse impacts on groundwater quality and groundwater dependent ecosystems 
also increases. Groundwater dependent ecosystems include wetlands, systems 
dependent on streams fed by groundwater, ecosystems in caves and aquifers (such 
as stygofauna) as well as some terrestrial ecosystems. There are a number of 
threats to the quality of groundwater including: seawater intrusion on the coast; 
pollutants such as nutrients, pesticides or other chemicals; and changes in 
geochemistry as a result of development. Therefore in order to improve the 
management of non-saline groundwater in the Great Southern, research to increase 
the understanding of groundwater systems and their dependent ecosystems is a 
priority.  



NRM problem: Changes in land use or management and over extraction of 
groundwater can impact adversely on groundwater ecosystems and water quality.  

Research objectives  

• Understanding the impact of current and future groundwater abstraction and 
climate change on groundwater dependent ecosystems  

• Improving understanding of groundwater systems and their sustainable yield  

Efficient Use of Water Resources  

Background  

The Great Southern is experiencing increasing demand for water and in some 
smaller towns there are often shortages of potable water. New water supply options 
need to be climate independent. Desalination is a climate independent source but is 
relatively high cost and has a high demand for energy. Increasing water supply has 
environmental risks and it therefore also important to increase the efficiency of use of 
current supply. Strategies that include wastewater reuse, decreased losses and 
increased household and agricultural water efficiency are an important part of water 
resource management.  

NRM Problem: Improving water resource efficiency and reducing the environmental 
impacts of developing new water resources.  

Research objectives  

• Understanding and overcome barriers to the adoption of increased water 
efficiency measures and water re-use  

• Finding cost-effective water resources for rural towns  
• Improving wastewater treatment and disposal  
• Increase effectiveness in water collection, storage and use, particularly 

through combating loss by leakage and evaporation  

Wetlands  

Background  

Wetlands are important ecosystems in the Great Southern. They also provide habitat 
for migratory birds and a range of ecosystem services such as flood protection and 
18 filtration of nutrients and pollutants. Changes in hydrology, loss of vegetation, 
increases in nutrients, and invasive species are all threats to wetlands in the region. 
Although there is a national and international focus on Ramsar wetlands because of 
their importance for migratory birds, many wetlands in the Great Southern have very 
high ecological or recreational values. There is therefore an urgent need to evaluate 
and prioritise wetlands for protection and management. This requires more 
knowledge about wetland systems and better classification and mapping.  

NRM problem: There are a number of threatening processes leading to degradation 
of potentially important wetlands in the region.  



Research objectives  

• Improving understanding of the hydrology of important wetland suites and the 
implications for ecological restoration  

• Mapping and classification of wetlands with assessment of wetland condition, 
benefits and values  

Acidification, Causes and Impacts  

Background  

Agriculture and urban development can cause acidification of wetlands, groundwater 
and rivers. Lowering the groundwater table by over-abstraction can lead to the 
development of acid-sulphate soils and acidification of groundwater. Groundwater in 
much of the Great Southern is naturally highly saline and can be naturally acidic, 
particularly in the more inland areas in the Zone of Ancient Drainage. In these areas 
there is a problem with disposal of acidic brines from deep drains or ground water 
pumping used for management of salinity on agricultural land. The high ecological 
values of wetlands and estuaries on the south coast could be at risk from acidic 
saline groundwater although the greatest risk is to aquatic systems on the central 
and eastern south coast.  

NRM problem: Risk to ecological values from disturbances leading to acidification of 
water.  

Research objectives  

• Understanding the processes of acidification in freshwater aquatic systems  
• Understanding the impact of water abstraction on potential acid sulphate soils  
• Understanding the link between acidification and eutrophication in aquatic 

systems  
• Understanding the impact of acidic brines on aquatic systems  

Eutrophication  

Background  

Diffuse sources of nutrients from agricultural fertilizers are the main cause of 
eutrophication in the Great Southern. Sandy coastal soils with low phosphorus 
absorption can be a particular problem for phosphate losses. Annual crops and 
pastures also cause more recharge and run-off than perennials. The plant nutrients 
nitrogen and phosphorus are most bio-available in their dissolved inorganic forms. 
Phosphorus is difficult to measure because of its propensity to bind to sediment. 
There is evidence that both surface and sub-surface run-off contribute to excess 
phosphorus in aquatic systems. Sediments can bind and release phosphorus under 
different conditions. This increases the complexity of management strategies. 
Although there has been an increase in knowledge about eutrophication processes 
in the Great Southern there are still many important knowledge gaps. In the 
meantime increasing fertilizer efficiency is important for economic and environmental 
reasons.  



NRM problem: Eutrophication of aquatic systems from diffuse agricultural sources 
of nutrients.  

Research objectives  

• Improving the understanding of nutrient dynamics in catchments and streams  
• Improving knowledge about retention and release of nutrients by streams  
• Increasing the efficiency of use of phosphorus in coastal systems  
• Improving understanding of the risks, triggers and mechanisms of algal 

blooms in estuaries  
• Development of alternative low impact fertilisers for sensitive sites  

Impacts on Aquatic Biodiversity  

Background  

Aquatic biodiversity and levels of endemism, particularly of invertebrates, are known 
to be relatively high in much of the Great Southern. Yet there have not been 
comprehensive surveys nor is there knowledge on how different species may 
respond to threats such as increases in salinisation or inundation, sedimentation, 
and climate change.  

NRM problem: Changing hydrological regimes and increased sedimentation are 
impacting on biodiversity in aquatic systems.  

Research objectives  

• Surveying and monitoring biota in selected aquatic systems in the Great 
Southern in order prioritise systems for protection or management  

• Understanding the off-site impacts of agriculture on biodiversity in aquatic 
systems  

Land Use Management and Aquatic Systems  

Background  

Although there are many land use management tools designed to improve the health 
of aquatic systems, there are many gaps in knowledge about their impact. There is a 
need for better information to enable effective adaptive management. In particular it 
is important to use an approach that considers land management in catchments, 
wetlands, rivers and estuaries, in an integrated way.  

NRM problem: Hydrological implications of changing fire regimes.  

Research objective  

• Monitoring the effect of changing fire regimes on water quality and aquatic 
geochemistry  

NRM problem: Degradation of waterways.  



Research objectives  

• Understanding the impact of riparian management on water quality  
• Understanding priority areas for reducing recharge/discharge  

NRM problem: Finding best practice management of plantations in order to improve 
the hydrological balance and water quality.  

Research objectives  

• Finding appropriate vegetation cover to maximize hydrological benefits  
• Monitoring the impacts of removal of plantations on hydrology  
• Monitoring the impact of plantations on water quality  

Climate Change and Aquatic Systems  

Background  

Climate change is already impacting on aquatic temperatures and water flows in the 
Great Southern and as global temperatures increase even higher water 
temperatures, lower flows and more extreme rainfall events are predicted. These 
changes are likely to interact with current stressors such as nutrients and 
hydrological change. Higher water temperatures are likely to increase eutrophication, 
more extreme summer rainfall events will increase sedimentation and turbidity, and 
in some streams there is likely to be increases in salinity as fresh water flow 
decreases. More intense and inappropriate fires are also likely to impact. Sea level 
rise is a potential threat to estuaries, coastal groundwater systems and wetlands. 
Differences in responses to changes in temperature, hydrology, aquatic chemistry 
and salinity are likely to lead to major changes in aquatic biodiversity. Predicting and 
monitoring these changes will improve opportunities to manage adaptation to climate 
change.  

NRM problem: Climate change is a threat to aquatic biodiversity in the Great 
Southern. It will also interact with other stressors to compound the impacts on 
systems.  

Research objectives  

• Monitoring the impact of climate change and the effectiveness of adaptive 
measures on aquatic systems  

• Understanding the vulnerability of different species, ecological processes and 
systems to climate change impacts  

• Finding ways to increase refugia and connectivity  
• Understanding the interactions between climate change and other stressors  
• Modelling and monitoring the impact of climate change on water resources  
• Monitoring the impact of land use change for carbon sequestration on 

waterways  

 


