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Executive Summary 

The Fellowship was an excellent opportunity to meet and network with managers 
and researchers internationally and gain insights into research and projects 
occurring overseas. The main benefits from the Fellowship have come from 
increased networks and awareness of relevant research and researchers. 

Key to any sort of research is the incorporation of knowledge from other relevant 
sources.

The overarching aim of the Fellowship was to identify new skills in researching the 
effects of environmental flows on floodplain ecosystems, particularly vegetation 
communities, and the sustainable management of freshwater ecosystems. 
The Fellowship has assisted with two of the large collaborative projects Cherie 
is a member of MDB EWKR and LTIM projects. The Fellowship highlighted the 
importance of process, structure, project management and communication when 
dealing with large collaborative projects. Often the success or failure of projects 
and the adoption of outcomes and recommendations has little to do with the 
quality of the underlying science. The ISAP Conference is Europe’s only four yearly 
meeting focusing on aquatic vegetation and its management and one of only a 
handful of conferences focusing on aquatic vegetation management globally. As 
such, attendance at the ISAP conference provided access to the most recent 
and relevant international research on the management of aquatic vegetation. 
The Fellowship also provided links to scientists coordinating the collaborative 
MARS project in Europe. The MARS project, Managing Aquatic ecosystems and 
water Resources under multiple Stress, is a research project to support European 
policies such as the Water Framework Directive. The research is targeted at 
water managers, assessing and restoring rivers and lakes, and policy makers, 
drafting and implementing policies related to water. The MARS project has many 
similarities with the significant MDB EWKR project in Australia.     

The Fellowship was invaluable in providing links to people and research Cherie 
would otherwise have been unaware of. These networks and knowledge have 
provided Cherie with references to new analysis and reporting techniques. 
Through existing projects such as MDB EWKR and LTIM, and through existing 
communication networks Cherie will implement and communicate the outcomes 
of the Fellowship to ensure the value of the Fellowship is shared with others.
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Fellowship Background

Aims of  the Fellowship Program
The Fellowship provided the opportunity for Cherie to identify new skills in 
researching the effects of environmental flows on floodplain ecosystems, 
particularly vegetation communities, and the sustainable management of 
freshwater ecosystems.  The fellowship enabled Cherie to:

 » Learn of the latest international approaches to managing and conserving 
aquatic vegetation communities

 » Learn of new and novel approaches to dealing with multiple stressors on 
freshwater ecosystems

 » To learn of new assessment methods to compare how stressors interact across 
different spatial scales, from individual water bodies to catchment and basin-
wide scales

 » To identify and develop opportunities for international collaboration that would 
support comparisons of outcomes of research into environmental water 
management from different countries

 » To gain insights into the successful management of large collaborative projects 
and the dissemination of information to government.

Fellowship Methodology
The Fellowship drew on international experience via a number of avenues:

 » The 14th International Symposium on Aquatic Plants (ISAP) conference, 
Edinburgh, Scotland (14th – 18th September 2015), 

 » Meetings with scientists and managers at the conference

 » Field trip to Loch Leven National Nature Reserve, Scotland (17th September 
2015)

 » Field trip to a number of restoration projects on the Sorpe Ruhr Rivers, Germany, 
as part of the German Limnological Society Conference (25th September).

 » Meetings with scientists from the Aquatic Ecology Group, University of Duisburg-
Essen, Essen, Germany 

Additional investigation was undertaken into supporting documentation associated 
with the research and projects encountered through the experiences above. 

Fellowship Period
The international experience occurred in September / October 2015, with 
additional research and dissemination spanning 2016 – 2018.
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Fellow’s Biography
name 
Cherie Campbell 

employment
 » Vegetation Ecologist, The Murray-Darling Freshwater Research Centre, Mildura, 

VIC

Qualifications
 » Bachelor of Science (Botany/Environmental Science), University of Melbourne, 

1999

 » Masters of Environment, University of Melbourne, 2004

Memberships
 » Australian Society for Limnology

 » NSW Murray Lower Darling Environmental Water Advisory Group

Short Biography
Cherie Campbell is a vegetation ecologist based at The Murray-Darling Freshwater 
Research Centre (MDFRC) in Mildura, Victoria, now known as La Trobe Universities 
Research Centre for Freshwater Ecosystems. Her interest in the environment 
stemmed from camping and bushwalking as a child and has grown into a career. 
Cherie grew up in a small farming community and has been based in Mildura 
for more than ten years. Living in a community situated towards the lower end 
of the Murray River, Cherie understands the competing social, economic and 
environmental issues around water use in Australia. Cherie is interested in the 
sustainable management of aquatic ecosystems, particularly the Murray-Darling 
Basin, including the efficient and effective use of environmental water to deliver 
ecological benefit.

Throughout her time at MDFRC, Cherie has been involved in a number of monitoring 
and research programs, including The Living Murray (TLM) project and research 
into the role of connectivity in maintaining biodiversity. Cherie is currently involved 
in two large scale, Basin-wide, Commonwealth programs. These programs 
monitor the response to environmental watering events as well as research the 
knowledge needs to deliver environmental water efficiently and effectively. Cherie 
has authored five peer-reviewed journal articles, more than 100 scientific reports 
and has delivered 15 conference presentations.  
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The Australian Context

The sustainable use of water and management of freshwater ecosystems is an 
increasing issue globally and has been the subject of much political and social 
debate over the last decade or two. Concerns around the management of water 
resources has led to the development of policy and legislation such as the Murray-
Darling Basin Plan in Australia and the European Water Framework Directive.

In systems of water scarcity, such as Australia and southern Europe, one of the ways 
to manage water resources for environmental benefit is to deliver environmental 
water, with the aim of returning more natural flow regimes. In Australia, the buy-
back of water licenses has led to a large water portfolio being held and managed 
by the Australian Government. There is increasing pressure on the government 
to demonstrate that the management of environmental water and freshwater 
ecosystems in general has been efficient and effective.   

The sustainable management of freshwater ecosystems is of particular concern in 
systems that are subject to multiple stressors and threats. Stressors and threats 
such as invasive species, grazing, salinization, land-use, and climate change can 
substantially impact the expected ecological outcomes of environmental water 
management. 

Understanding the impacts of stressors and threats and how they interact to alter 
expected outcomes from environmental watering events will help to build capacity 
to report against environmental watering objectives and targets, such as those 
in the Murray-Darling Basin Plan and the Basin-wide Environmental Watering 
Strategy. The ability to explain ecological improvement within the context of 
multiple stressors and threats will be important in building and maintaining public 
confidence in the Basin Plan. 

The management of water resources, including issues around water scarcity, 
the management of stressors and threats and the maintenance of biodiversity, 
is not unique to Australia.  Understanding how water management authorities 
and research institutions in other countries are managing similar issues will assist 
in refining management and research activities currently being undertaken in 
Australia.  Under projected climate change scenarios, it is predicted that water 
resources in south-eastern Australia will become increasing limited. Therefore, the 
significance of managing water resources in the future is only likely to grow.

Although Australia is widely recognised as a world leader in water resources and 
freshwater ecosystem management, knowledge of our floodplain and wetland 
vegetation lags behind that available for more iconic species (e.g. fish). There 
are substantial knowledge gaps concerning the ecology of many common and 
widespread plant species as evidenced by recent reviews of the water requirements 
of aquatic plants in the Murray-Darling Basin (Casanova 2016, Rogers and Ralph 
2011, Roberts and Marston 2011). 

The Australian Commonwealth government has invested $10M in a research 
program, the Murray-Darling Basin Environmental Water Knowledge and Research 
(MDB EWKR, http://ewkr.com.au/about-ewkr/) project, to identify and understand 
the interacting effects of multiple stressors and threats on aquatic ecosystems. 
MDB EWKR aims to improve the science available to support environmental water 
management, and thereby contribute to achieving Basin Plan objectives. The 
MDBA EWKR project shares many commonalities with recent European projects 
(e.g. MARS, Hering et al. 2015, http://www.mars-project.eu/; REFRESH, http://
www.refresh.ucl.ac.uk/), that have investigated the management of stressed 
aquatic ecosystems, including substantial work on aquatic vegetation. 
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Abbreviations/Acronyms & Definitions

Abbreviations/Acronyms
CeH  Centre for Ecology and Hydrology

CeWo  Commonwealth Environmental Water Office

IsaP  International Symposium on Aquatic Plants

lTIM  Long Term Intervention Monitoring project

MDb eWKR Murray-Darling Basin Environmental Water Knowledge and  
  Research project

MaRs  Managing Aquatic ecosystems and water Resources under  
  multiple Stress

MDb  Murray Darling Basin

MDba  Murray Darling Basin Authority

MDfRC Murray Darling Freshwater Research Centre

RefResH Project looking at Adaptive Strategies to Mitigate the Impacts of  
  Climate Change on European Freshwater Ecosystems

RsPb  Royal Society for the Protection of Birds (British)

snH  Scottish Natural Heritage

TlM  The Living Murray project

Definitions
Abiotic 
Non-living, chemical and physical parts of the environment

Biodiversity 
The variety of plant and animal life in a defined region

Biomass 
The total quantity or weight of organisms (e.g. plants) in a given area of volume

biota 
Plant and animal life in general

Biotic 
Living or once living parts of the environment

Diversity 
A range of different things, e.g. different plant species

Ecological 
Relations and interactions between organisms and their environment 
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Ecosystem 
A biological community of interacting organisms and their physical environment

Environmental flows / water 
Delivery of water or managed change in a rivers flow pattern intended to maintain 
or improve river, wetland or floodplain health 

European Water Framework Directive 
Legislative framework to guide the management of water in Europe

Eutrophication 
Excessive richness of nutrients in a lake or other body of water

Evenness 
Diversity measure of the amount of each species in a community

floodplain 
An area of low-lying ground adjacent to a river and subject to flooding

Food webs 
A system of feeding relationships within a community, ‘what-eats-what’

Hydromorphological 
Describes the hydrological (water flow) and geomorphological (surface features) 
attributes of water bodies

Limnology  
The study of inland waters

Macrophytes  
An aquatic plant that grows in or near water

Meta-analysis 
Uses a statistical approach to combine the results from multiple studies

Murray-Darling Basin 
Catchment area of the Murray River, Darling River and associated streams

Murray-Darling Basin Plan 
Legislative framework to guide management of water in the Murray-Darling Basin, 
Australia

Organism  
An individual animal, plant

Plant physiology 
The study of the functioning of plants

Stressor 
Any environmental change in a factor that exceeds the normal variation and 
causes a response
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Synthesise  
Bring together information from multiple sources

Trophic interactions 
Interactions between organisms at different levels of the food-web
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SWOT Analysis

A sWoT (strengths, weaknesses, opportunities, threats) analysis of the required 
skills enhancement areas has been undertaken:

Strengths
 » Learning of the latest international research around the management and 

conservation of aquatic vegetation

 » Understanding how to assess and manage the effects of multiple stressors will 
lead to more efficient and effective use of environmental water

 » Building international collaborations

 » Learning from the experiences of others

 » Sharing knowledge and experience between Australia and Europe, and northern 
and southern hemisphere ecosystems

Weaknesses
 » Differences in environmental conditions, plant species and communities mean 

the application of European knowledge and techniques needs to be translated 
into a context relevant to Australian conditions

 » Politics and policy aren’t changed or influenced easily, and it can take time for 
meaningful change to be accomplished

Opportunities
 » Building public confidence in the management of environmental water and 

aquatic ecosystems through an appreciation that international best practice is 
being applied

 » Fostering collaboration that is likely to be beneficial in addressing future research 
needs

Threats
 » By not investigating and sharing commonalities between international and 

Australian research there is the risk of inefficient use of limited research funds to 
address issues that have already been researched internationally
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Identifying the required Skills Enhancement areas

The Skill Enhancement areas of applied research for this Fellowship are identified 
as follows:

Skills Enhancement area 1: Investigate and obtain knowledge from the United 
Kingdom and Europe on the application of techniques available for the conservation 
and management of aquatic vegetation communities, particularly in relation to the 
delivery of environmental flows:

 » Identify and assess the relevant methods and outcomes from aquatic vegetation 
management and the delivery of environmental water internationally. 

 » Interpret the results of international programs to identify the actions most likely 
to achieve appropriate outcomes for environmental water management in 
Australia. 

Action: Attend the 14th International Symposium on Aquatic Plants to be held in 
Edinburgh, Scotland.

Action: Document the new methods, outcomes and knowledge from the 
management of aquatic vegetation communities internationally. 

Action: Based on this research, develop a draft list of recommendations for 
managing aquatic vegetation communities, particularly in relation to the use of 
environmental flows, in Australian rivers, wetlands and floodplains, particularly the 
Murray-Darling Basin.

Skills Enhancement area 2: Investigate and obtain knowledge on the application 
of techniques available for managing multiple stressors and threats on aquatic 
ecosystems: 

 » Learn of new methods and approaches to dealing with multiple stressors and 
threats in river-floodplain ecosystem management.

 » Learn of new assessment methods to compare how stressors interact across 
different spatial scales, from individual water bodies to catchment and basin-
wide scales

 » Identify the methods relevant to an Australian context, particularly in relation to 
their impact on the expected outcomes of environmental water delivery.  

Action: Document the new methods, outcomes and knowledge of dealing with 
multiple stressors and threats in river-floodplain ecosystems. This will be undertaken 
particularly in relation to the management of aquatic vegetation communities and 
for an Australian context.   

Skill Enhancement area 3: Foster collaboration between Australian and 
European research programs

 » Identify the commonalities and opportunities for collaboration between the 
Australian research program Murray-Darling Basin Environmental Water 
Knowledge and Research project (MDB EWKR) and the European research 
program - Managing Aquatic ecosystems and water Resources under multiple 
Stress (MARS)

Action: Meet with the organisers of the MARS program and discuss the 
opportunities for collaboration.

Action: Document the learnings from the MARS program, particularly regarding 
collaboration between multiple institutions and agencies, collaboration across 
jurisdictional boundaries and the uptake of science into policy and management.
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Fellowship Learnings - The International Experience

The international experience occurred at two destinations within Europe: 
Edinburgh, Scotland and Essen, Germany. In 2015 the first destination, Edinburgh, 
was the host city for the 14th International Symposium on Aquatic Plants (ISAP) 
conference. The second destination, Essen, is home to the Aquatic Ecology 
Group, within the University of Duisburg-Essen. This group is the lead organisation 
coordinating the collaborative MARS project in Europe. 

Relevant contacts and objectives are provided for each destination separately. 
Outcomes are discussed as a collation from both destinations and presented 
in terms of the three key skill enhancement areas identified: i) conservation and 
management of aquatic vegetation, ii) managing multiple stressors and threats 
on aquatic ecosystems and iii) fostering collaboration between Australian and 
International research programs.

First destination: 
The 14th International Symposium on Aquatic Plants (ISAP) conference, Edinburgh, 
Scotland (14th – 18th September 2015) (Figure. 1), including a field trip to Loch 
Leven National Nature Reserve.

Contact/s:
The following key contacts were influential through their conversations, connections 
and/or presentations: 

 » Dr Matthew O’Hare, Freshwater Ecologist and member of the 14th ISAP 
conference organising committee, Centre for Ecology and Hydrology, Edinburgh 
(http://www.ceh.ac.uk/staff/matthew-ohare)

 » Dr Laurence Calvalho, Group leader of the Freshwater Ecology Group, Centre 
for Ecology and Hydrology, Edinburgh (https://www.ceh.ac.uk/staff/laurence-
carvalho) and member of the MARS project management team (Managing 
Aquatic Ecosystems and Water Resources under Multiple Stress; http://www.
mars-project.eu/index.php).  

 » Dr Deborah Hofstra, Freshwater Ecologist, National Institute of Water and 
Atmospheric Research, New Zealand (https://www.niwa.co.nz/people/
deborah-hofstra) and member of the organising committee for the 15th ISAP 
conference to be held in Queenstown, New Zealand in 2018. 

 » Professor Robyn Watts, Aquatic Ecologist, Charles Sturt University, Australia 
(http://www.csu.edu.au/research/ilws/team/profiles/members/robyn-watts) 

 » Professor Angela Gurnell, Professor of Physical Geography, Queen Mary 
University of London (http://www.geog.qmul.ac.uk/staff/gurnella.html)  

 » Professor Nigel Wilby, Freshwater Ecologist, University of Stirling (http://www.
stir.ac.uk/people/10921) 

In addition to the contacts above the conference included more than 70 
presentations from leading scientists researching aquatic plants. For a full list of 
presentations, authors and affiliations please refer to published abstracts (ISAP 
2015; https://sites.google.com/site/aquaticplants2015/conference-outline).
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Figure 1. 14th International Symposium on Aquatic Plants conference, Playfair Library, 
Edinburgh University, Edinburgh, Scotland

Objectives:

The ISAP is Europe’s only four yearly meeting focusing on aquatic vegetation and 
its management and one of only a handful of conferences focusing on aquatic 
vegetation management globally. As such, attendance at the ISAP conference 
provides access to the most recent and relevant international research on the 
management of aquatic vegetation.

The objectives for attendance at the 14th ISAP conference were to: 

 » Learn about innovative international approaches and the application of 
techniques available for the conservation and management of aquatic vegetation

 » Investigate and obtain knowledge on the application of techniques available for 
managing multiple stressors and threats on aquatic ecosystems; and

 » Foster collaboration between Australian and International research programs

As a result of the continued interest in aquatic vegetation globally the next ISAP 
conference will be held in the southern hemisphere for the first time (Queenstown, 
New Zealand; http://www.aquaticplants2018.co.nz/). A paper discussing the 
current trends and future directions in aquatic plant research, based on research 
presented at the 14th ISAP conference, has recently been published (O’Hare et 
al. 2018).

Second destination: 
Aquatic Ecology Group, University of Duisburg-Essen, Essen, Germany, including 
a field trip as part of the German Limnological Society Conference. The field trip 
was to several restoration projects on the Sorpe and Ruhr Rivers. 

Contact/s:
 » Aquatic Ecology Group, University of Duisburg-Essen, Germany

 » Professor Daniel Hering, Head of Aquatic Ecology research group and 
coordinator of the MARS project (https://www.uni-due.de/aquatic_ecology/
staff/hering.shtml; http://www.mars-project.eu/)   

 » Dr Sebastian Birk, Scientist and member of the MARS project management 
team (https://www.uni-due.de/aquatic_ecology/staff/birk.shtml)  

 » Dr Armin Lorenz, Scientist and field trip leader on the Sorpe Dam and Ruhr 
River field trip (https://www.uni-due.de/aquatic_ecology/staff/lorenz.shtml) 

 » Dr Yaron Hershkovitz, Scientist

 » Dr Kathrin Januschke, Scientist (https://www.uni-due.de/aquatic_ecology/
staff/januschke.shtml) 

 » Other staff and students who attended the presentation I gave and following 
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discussion at the Aquatic Ecology Group meeting

 » Staff from the Ruhr Association

 » Other individuals involved in organising and attending the field trip on the Sorpe 
Dam and Ruhr River

Objectives:

Scientists at the Aquatic Ecology Group, particularly Professor Daniel Hering and 
Dr Sebastian Birk, are lead coordinators of the collaborative MARS project in 
Europe. The MARS project, Managing Aquatic ecosystems and water Resources 
under multiple Stress, is a research project to support European policies such 
as the Water Framework Directive (Hering et al. 2015). The research is targeted 
at water managers, assessing and restoring rivers and lakes, and policy makers, 
drafting and implementing policies related to water. The MARS project has many 
similarities with the significant MDB EWKR project in Australia.     

The objectives for visiting the Aquatic Ecology Group, University of Duisburg-
Essen were to: 

 » Meet with leading members of the MARS project management team to increase 
the knowledge around successful collaboration between multiple organisations 
and countries, and the successful uptake and integration of science in policy 
and management

 » Investigate and obtain knowledge on the application of techniques available for 
managing multiple stressors and threats on aquatic ecosystems; and

 » Foster collaboration between Australian and International research programs

Outcomes:

Conservation and management of aquatic vegetation
Importance of long-term monitoring in ecological systems

One of the themes to emerge from the ISAP conference presentations as well as 
both field trips was the importance of long-term monitoring. 

The field trip to Loch Leven National Nature Reserve in Scotland provided 
evidence of the success of a long-term commitment to both management and 
research (Figure 2). This wetland complex is an example of effective catchment 
management to recover the Loch from severe eutrophication and pesticide 
problems. Evidence of Loch Leven’s recovery is supported by the Centre for 
Ecology and Hydrology’s (CEH) long-term monitoring program, which has been 
running since 1968. In addition to tracking long term tends and changes, the 
availability of regular monitoring provides a research platform for many shorter-
term research projects as well (CEH 2018; May and Spears 2012). 

A trend towards increasing macrophyte diversity and evenness at Loch Leven has 
been demonstrated between 1966 and 2008 and is becoming increasingly similar 
to the species recorded in 1905 (Dudley et al. 2012). While there are fluctuations 
within this time period, the long-term nature of the records enables the overall 
trend to be observed. Without the long-term monitoring program, the success 
of the management actions would be unquantifiable and unknown. For further 
information on the management and research undertaken at Loch Leven refer 
to May and Spears (2012) and Loch Leven websites (CEH 2018; RSPB 2018; 
Scottish Natural Heritage 2017). 

Figure 2. Aquatic and fringing vegetation at the restored Loch Leven National Nature 
Reserve, Scotland
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The long-term nature of ecological systems and the importance of a long-term 
commitment to management and monitoring was further highlighted during the 
field trip to restoration sites on the Sorpe and Ruhr rivers in Germany. In recent 
decades there have been a number of river restoration efforts undertaken in 
Germany (Pilotto et al. 2018; Lorenz 2018). Many of these restoration efforts 
have involved significant hydromorphological modifications to change straight 
channels into meandering rivers with in-stream habitat variability and connection 
to floodplains. An example of one recent restoration project was demonstrated at 
a site on the Sorpe river (Figures 3 and 4). 

Figure 3. Early restoration efforts to restore stream complexity and habitat, river Sorpe, 
Germany

Following the physical manipulation of the site it will take time for the ecosystem 
to adapt to the modifications and, as a result, there needs to be a commitment 
to long-term monitoring to detect changes and response to the management 
investment. Overtime, vegetation will colonise in-stream and fringing habitats and, 
in turn, affect the biotic and abiotic conditions for other biota such as fish and 
invertebrates. However, there are a lot of factors that determine recolonization, 
and the time scales required to recolonise restored streams, and thereby assess 
the success of restoration works, needs to be carefully considered (Lorenz et al 
2018).

Figure 4. Reach of Sorpe river that has been restored from a straight channel to a 
meandering river



felloWsHIP leaRnInGs - THe InTeRnaTIonal eXPeRIenCeCHallenGes assoCIaTeD WITH laRGe-sCale ConseRVaTIon, ManaGeMenT anD ReseaRCH of aQUaTIC VeGeTaTIon

PaGe 16

Restoration sites on the Ruhr river, Germany were also visited as part of the field 
trip. Restoration occurred at these sites between 2007 and 2009 and hence the 
site visit in 2015 demonstrated the response six to eight years later (Figure 5). 
Restoration involved widening of the riverbed and creating a shallower river profile 
to establish periods of reconnection of the river with its floodplain. Additional 
restoration efforts included the creation of secondary channels and islands, and 
instream structures such as woody debris and shallow habitats. Details of the 
benefits of this hydromorphological restoration on ecosystem metabolism are 
detailed in Kupilas et al. (2017). 

Physically intensive restoration measures, such as riverbed widening, channel 
meandering, instream islands and secondary channels, are typically implemented 
on relatively small spatial scales (e.g. a few kilometres) and are relatively expensive 
(e.g. the equivalent of almost $3M Australian dollars for 1.1km of intensive 
restoration) (Kupilas et al. 2017). The benefits of undertaking such restoration 
needs to be assessed against the projected costs on a case-by-case basis.   

Figure 5. Photo of a restored reach of the upper river Ruhr, Germany. 

The value of long term data sets was also highlighted in several presentations given 
at the ISAP conference. Patterns of change in aquatic ecosystems, particularly in 
relation to natural variability, can take a long time to be detected. A study by 
Nogaro et al. (2015) looked at correlations between environmental variables and 
vegetation responses on three French rivers with long-term data sets (12, 17 and 
29 years). While major shifts in macrophyte communities can be correlated with 
environmental changes such as nutrient load decrease and water temperature 
increase, the authors felt they could only make robust comparisons at the river 
with 29 years of environmental data. The data sets of 12 and 17 years were 
deemed to be insufficient given the underlying variability in environmental variables 
and vegetation responses (Nogaro et al. 2015).

The above programs and research, along with others around the globe, provide 
continued evidence of the importance of long-term monitoring programs in the 
restoration and recovery of ecosystems.

Other relevant themes of interest

A number of other summary themes arose from the ISAP conference and 
discussions in Essen relating to the management and conservation of aquatic 
vegetation. These summary themes have been considered in terms of their 
relevance to Australia:

 » Many of the studies presented were from extensive, multi-year projects; 
while there are a number of multi-year projects researching aquatic plants in 
Australia, many are restricted in both time and scope due to financial year 
funding constraints imposed by industry (government funding). 

 » There is a much stronger focus on plant physiology and physiological responses 
in European studies than is currently seen in aquatic plant research in Australia.

 » There is also a very strong focus on effects of key variables and stressors other 
than flow and water availability (e.g. nutrients, light, substrate) as well as trophic 
interactions.
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 » There was a strong emphasis on the importance of a good conceptual model 
to inform research requirements: ‘It’s important to go back to basics’. Have 
a strong conceptual understanding of what affects plants and what plants 
need (e.g. light, water, substrate, nutrients etc.) and create a clear conceptual 
understanding of what variables / stressors we anticipate will have a strong 
effect and focus research effort on those. 

 » Many studies are beginning to look at interacting effects (e.g. recovery from 
grazing in combination with shading (Bakker 2015).

 » One study reported on the recovery of aquatic macrophytes following the 
removal of common carp (Cyprinus carpio) and the biomass level of carp at 
which macrophyte growth substantially increased (Newman et al 2015). These 
outcomes are highly relevant given the likely introduction of the carp herpes 
virus and the potential removal of carp on a large scale in Australia.

Managing multiple stressors and threats on aquatic ecosystems
Much research in the past has focused on the effect of a single variable (stressor) 
or a limited number of variables on the growth of macrophytes, or aquatic 
ecosystems in general. There has been increased recognition of the importance of 
investigating the effects of multiple stressors and looking at interactions between 
stressors in relation to ecological systems. The response of biota, such as aquatic 
macrophytes, is influenced by numerous factors such as substrate type, water 
depth, temperature, nutrient levels, light, competition with other plants, herbivory 
and more. While each of these factors has its own direct influence on aquatic 
macrophyte growth there are complex interactions between factors that are not 
well understood.    

Part of the international experience involved discussions with experts and follow 
up research relating to projects identified at the ISAP conference or in Essen. 
Conversations were undertaken with Dr Matthew O’Hare and Dr Laurence 
Calvalho, both from the Centre for Ecology and Hydrology, Edinburgh as well as 
Professor Daniel Hering and Dr Sebastian Birk from the Aquatic Ecology research 

group at the University of Duisburg-Essen.

Key points from these discussions include:

 » The importance of having a clear and strong conceptual understanding of the 
anticipated effect of stressors on plant responses and to base the selection of 
stressors on that understanding.

 » One approach to assessing landscape scale patterns of change is to combine 
monitoring data from a range of projects. While the use of monitoring data from 
past studies can be a cost-effective and timely way of hypothesising responses 
there are potential limitations. Existing data may not be fit for purpose or 
collected in a consistent manner. The ideal approach is to gather new, more 
relevant data that addresses appropriate stressors. However, in situations 
driven by short-term government directives and funding the use of existing 
data may be the only option.

 » A potential approach to synthesising data from a range of projects is to classify 
stressors in broad terms such as ‘water regime’ however the actual aspects 
of the water regime investigated may change between studies. Responses 
to stressors can then be assessed using a count approach – the number of 
experiments that resulted in positive, negative or no result. When establishing 
individual research components as part of a larger collaborative project this 
requires similar stressors / combinations of stressors to be assessed across 
multiple research components.  

 » A mixed effects modelling approach may be an appropriate approach to identify 
the direction and strength of stressors and the interactions between stressors

 » One of the deliverables for the MARS project reviewed research relating to 
multiple stressors and developed a framework to select indicators of multi-
stressor effects, Deliverable 2.1 – Four manuscripts on the multiple stressor 
framework (http://www.mars-project.eu/)

 » Links were provided to other relevant research and researchers including: 
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Alahuhta et al. (2017), Grimaldo et al. (2016), O’Hare et al (2012), Poikane et 
al. (2018; 2019) 

Fostering collaboration between Australian and International research 
programs
Collaboration, or the potential for collaboration between Australian and International 
research programs has been fostered through the following specific ways:

 » Due to meeting Dr Deborah Hofstra I received an email from Tony Dugdale, 
Senior Scientist with the Biosciences Research division of the Department of 
Economic Development, Jobs, Transport and Resources. Along with colleagues 
in New Zealand he is keen to establish a combined Australian and New Zealand 
chapter of the Aquatic Plant Management Society (APMS). I indicated my 
enthusiasm to be involved and I also passed the email onto ~30 colleagues. Of 
these, I know of ~10 others who have also expressed a desire to be involved. 
We will try to meet in person when an opportunity arises in Melbourne.  

 » Increased awareness of the ISAP conference within my organisation and a 
desire from multiple staff to attend the 15th ISAP conference in New Zealand 
(subject to funding). 

 » Greater awareness of the scientists and managers involved in aquatic vegetation 
research and management internationally and contact details via the published 
book of abstracts (ISAP 2015).

 » Greater awareness of the scientists involved in the MARS project and the 
commonalities between the European MARS project and the Australian 
MDB EWKR project. These links will hopefully form the foundations for future 
collaborations and potentially global comparisons of outcomes at the end of 
both projects. 

Additionally, attendance at the ISAP conference also helped to foster collaboration 
internally within Australia. Professor Robyn Watts, an Aquatic Ecologist from 
Charles Sturt University in Australia, attended and presented at the conference. 

The work Professor Watts presented is linked to a large collaborative project 
that I also work on, LTIM, funded by the Commonwealth Environmental Water 
Office. The conference provided a great opportunity to see an aspect of this work 
presented and to speak with Professor Watts. 

Through discussions with members of the MARS project, both at the ISAP 
Conference and the Aquatic Ecology Group, University of Duisburg-Essen, there 
were also a number of themes that arose relating to successful collaborations and 
uptake and dissemination of information:

 » The value of longer-term relationships and the time required to establish 
trust and common dialogue, particularly between scientists and managers / 
government

 » A shared vision between collaboration partners and a clear understanding of 
the role of individuals / organisations

 » Internal communication and sharing of information

 » External communication with identified stakeholders

 » In terms of dissemination of information, the key points related to close 
working relationships with managers and government and the dissemination of 
information through established networks, as well as the provision of information 
in a range of relevant formats, e.g. scientific papers, policy briefs, newsletters, 
conference / workshop presentations, videos

The MARS project has produced a number of relevant documents that are available 
from their website (http://www.mars-project.eu/) such as:

 » MARS Communication and dissemination strategy

 » MARS terminology

 » Case study synthesis

 » Synthesis of stressor interactions and indicators
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Summary of outcomes:
The Fellowship was an excellent opportunity to meet and network with managers 
and researchers internationally and gain insights into research and projects 
occurring overseas. The main benefits from the Fellowship have come from 
increased networks and awareness of relevant research and researchers. Key to 
any sort of research is the incorporation of knowledge from other relevant sources.

The overarching aim of the Fellowship was to identify new skills in researching the 
effects of environmental flows on floodplain ecosystems, particularly vegetation 
communities, and the sustainable management of freshwater ecosystems. 
The Fellowship has assisted with two of the large collaborative projects Cherie 
is a member of MDB EWKR and LTIM projects. The Fellowship highlighted the 
importance of process, structure, project management and communication when 
dealing with large collaborative projects. Often the success or failure of projects 
and the adoption of outcomes and recommendations has little to do with the 
quality of the underlying science. The ISAP Conference is Europe’s only four yearly 
meeting focusing on aquatic vegetation and its management and one of only a 
handful of conferences focusing on aquatic vegetation management globally. As 
such, attendance at the ISAP conference provided access to the most recent 
and relevant international research on the management of aquatic vegetation. 
The Fellowship also provided links to scientists coordinating the collaborative 
MARS project in Europe. The MARS project, Managing Aquatic ecosystems and 
water Resources under multiple Stress, is a research project to support European 

policies such as the Water Framework Directive. The research is targeted at water 
managers, assessing and restoring rivers and lakes, and policy makers, drafting 
and implementing policies related to water. The MARS project has many similarities 
with the significant MDB EWKR project in Australia.     

The Fellowship was invaluable in providing links to people and research Cherie 
would otherwise have been unaware of. These networks and knowledge have 
provided Cherie with references to new analysis and reporting techniques. 
Through existing projects such as MDB EWKR and LTIM, and through existing 
communication networks Cherie will implement and communicate the outcomes 
of the Fellowship to ensure the value of the Fellowship is shared with others.
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Knowledge Transfer: Applying the Outcomes

The outcomes of the Fellowship have been incorporated into existing projects, 
including MDB EWKR and LTIM, through vegetation theme workshops, 
discussions with research collaborators within these projects, and discussions 
with the project management teams. Knowledge gained from exposure to relevant 
resources and presentations, from discussions with international experts and from 
follow up research and reading has been and will continue to be incorporated into 
project outcomes (e.g. methodological approaches to analysis and interpretation, 
technical reports, scientific papers). 

Relevant resources, such as scientific papers, have been shared with project 
collaborators and project management teams. 

Outcomes have been discussed with colleagues within my organization (MDFRC) 
as well as project collaborators and others within my existing networks, e.g. water 
managers. 

This report will be disseminated through my networks, including within 
Commonwealth, State and regional government agencies.   

I intend to present the outcomes of the Fellowship to Commonwealth government 
agencies via a presentation at CEWO and / or MDBA seminar series.  
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Recommendations

Recommendations span all the skill enhancement areas identified, e.g.: i) 
conservation and management of aquatic vegetation, ii) managing multiple 
stressors and threats on aquatic ecosystems, and iii) fostering collaboration 
between Australian and International research programs, as well as internally 
within Australia.

Recommendations focus more on processes potentially hindering or known to 
enhance success of these skill enhancement areas, rather than specific technical 
skills. Knowledge around the application of specific technical skills is extremely 
valuable and is reflected in the recommendations regarding communication and 
collaboration, such as developing a ‘community of practice’ where information can 
be shared. However, in the context of the success of large, collaborative research 
and management projects that span multiple years and cover large spatial areas, 
technical skills tend to not be the major limitation – certainly not as much as 
policy, process and funding. In light of the influence of these external factors, 
recommendations also cover the importance of engaging external stakeholders 
and the broader community in general. 

1. Long (or at least longer) term commitments to management and scientific 
research to reflect the timeframes over which the impact of management 
actions and ecological change can be detected:

 » Continue to lobby government agencies as to the importance of long-term 
monitoring at iconic sites.

 » Continue to advocate government agencies for more flexible funding 
arrangements that span multiple financial years (this is happening at some 
levels of government).

2. Communication, engagement and knowledge sharing: 

 » Establish an Oceanic chapter of the Aquatic Plant Management Society 
(APMS) to create better information flow with international scientists and 
managers specifically working on aquatic vegetation globally. 

 » Establish a ‘community of practice’ amongst Australian wetland vegetation 
ecologists to foster collaboration and knowledge sharing and to prioritise 
areas for research (this has recently been established by the MDBA). 

 » Establish links with international individuals / organisations with a successful 
track record in large collaborative research and uptake of research outcomes 
to management and government. For example, invite the coordinators of the 
European MARS project to Australia to share their successful and challenging 
experiences.  

 » Recognise the value of collaboration but also the substantial cost in terms 
of both money and time and, where possible, adequately fund collaboration. 

 » Recognise the value of engagement with various sectors of the community. 
This engagement may range from knowledge sharing (e.g. meetings, 
information stalls, field trips), to representation on committees and 
participation in research and monitoring projects (e.g. citizen science). 
Again, the cost in terms of both money and time needs to be recognised 
and, where possible, adequately funded.    

 » Engage science communicators to assist in the translation of science outputs 
into communication products.
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3. Effective data management and collation of project outcomes at Commonwealth, 
State and regional scales

 » To assist in effective and timely communication, engagement and knowledge 
sharing of research outcomes there needs to be adequate management of 
research data and other research project outcomes.  
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