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MEMORANDUM OF UNDERSTANDING 

Subject : Memorandum of Understanding for the implementation of a European Concerted 

Research Action designated as COST Action ES1201: - Networking Lake 

Observatories in Europe (NETLAKE) 

 

 

Delegations will find attached the Memorandum of Understanding for COST Action as approved by 

the COST Committee of Senior Officials (CSO) at its 185th meeting on 6 June 2012. 
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MEMORANDUM OF UNDERSTANDING 

For the implementation of a European Concerted Research Action designated as 

 

COST Action ES1201 

NETWORKING LAKE OBSERVATORIES IN EUROPE (NETLAKE) 

 

The Parties to this Memorandum of Understanding, declaring their common intention to participate 

in the concerted Action referred to above and described in the technical Annex to the Memorandum, 

have reached the following understanding: 

 

1. The Action will be carried out in accordance with the provisions of document COST 4154/11 

“Rules and Procedures for Implementing COST Actions”, or in any new document amending 

or replacing it, the contents of which the Parties are fully aware of. 

 

2. The main objective of the Action is to build a network of sites and individuals that will 

support the development and deployment of sensor-based systems in lakes and reservoirs and 

promote the use of these systems to address both current and future water quality issues. 

 

3. The economic dimension of the activities carried out under the Action has been estimated, on 

the basis of information available during the planning of the Action, at EUR 60 million in 

2012 prices. 

 

4. The Memorandum of Understanding will take effect on being accepted by at least five Parties. 

 

5. The Memorandum of Understanding will remain in force for a period of 4 years, calculated 

from the date of the first meeting of the Management Committee, unless the duration of the 

Action is modified according to the provisions of Chapter V of the document referred to in 

Point 1 above. 

 

___________________
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TECHNICAL ANNEX 

A. ABSTRACT AND KEYWORDS 

 

Lakes represent important resources within Europe, providing drinking water, hydroelectric power, 

flood control, recreation and fisheries. Developments in sensor technology now allow high-

resolution monitoring of lakes and reservoirs from in-situ platforms, with the data provided to local 

end-users by web-based technology. The information acquired by these systems is currently 

reviewed on a site-by-site basis, but an even greater potential lies in the integration of data from 

many sites into a European network. Barriers to the development of such a network include, for 

example, a lack of information on the number of sites currently monitored, and the need for 

standardisation in data collection, processing and quality control. The over-arching objective of 

NETLAKE is to establish a network of scientists, technologists, managers and stakeholders focused 

on the development and application of cutting-edge sensor technology for the protection of 

European lakes and reservoirs. Deliverables will include a meta-database of instrumented sites, case 

studies on management-relevant topics, data analysis tools, and a citizen science programme to 

involve local communities in the protection of water resources. The key deliverable, however, will 

be the establishment of the NETLAKE network itself, bridging communication gaps between 

researchers, policy makers and managers, and between scientists and local communities. 

Keywords: Lakes, sensor technology, instrumented platforms, resource management, citizen 

science.  

 

B. BACKGROUND 

B.1 General background 

 

Lakes and reservoirs are vital resources in a rapidly changing world. They provide water for 

drinking and irrigation, economic benefits through fisheries and tourism, flood defenses, and hydro-

electrical power. Monitoring and research in lakes and reservoirs are essential for the maintenance 

of these resources. Until recently, monitoring programmes have relied on discreetly collected water 

samples that were later analysed in the laboratory and were often taken at low frequency due to 

economic constraints. Developments in sensor technology now make it possible to automatically 

monitor ecologically and management-relevant parameters in lakes using sensors mounted on in-

situ platforms or buoys, and to provide web-based access to these data in real time.  
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A typical monitoring station will have a chain of temperature sensors to provide information on the 

thermal properties and mixing characteristics of a lake, and sensors to measure, for example, 

dissolved oxygen, pH, turbidity and chlorophyll fluorescence. Chlorophyll fluorescence is 

commonly measured to yield information on algal blooms. In contrast to traditional sampling, these 

data are typically provided at frequencies of minutes, with sensor maintenance at fortnightly or 

monthly intervals. 

 

Many such monitoring stations are now deployed across Europe, supported through local, national 

and European Union funding. Several sites were involved in early initiatives funded by the EU (e.g. 

the LIFE programme, and earlier Framework projects REFLECT and CLIME): others have been 

supported through national programmes. At some sites, the instruments were deployed more than a 

decade ago and a wealth of experience has been gained in their management and the interpretation 

of data. Now reduced cost, improved technology, and a greater availability of ‘off-the-shelf’ 

monitoring systems have increased the number of such sites. Individually, each site provides a 

stream of data that can be used to assess pressures and impacts by managers, explore processes by 

scientists, and inform and engage local stakeholders. However, a greater potential lies in the 

networking of these sites, individuals and groups. This COST Action, NETLAKE 

(NETworkingLAKEobservatories in Europe), will integrate these sites and the individuals involved 

with these data into a network of lake ecosystem observatories across Europe. 

 

Global collaboration on the use of high frequency lake data has recently been promoted by the 

Global Lake Ecological Observatory Network (GLEON), with network activities supported by the 

US National Science Foundation, the Gordon and Betty Moore Foundation and other sources. A 

few of the European sites are included in that network but its main focus has been on the 

development of the science, not on the application of these systems for management. There is, 

therefore, currently no European-based initiative to facilitate networking and communication 

between the research and stakeholder groups who developed, deployed and manage these systems.  
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The monitoring systems on which this Action is based are already installed, funded through a 

variety of national and local mechanisms. This COST Action will provide the financial support 

necessary to facilitate networking and communication, not only among groups working with 

individual monitoring stations, but among science, management, technology, policy-making as well 

as stakeholders from the local community. In addition, the Action will survey, document and 

disseminate the available European expertise in lake monitoring systems to emerging and future 

researchers, lake managers, and local educators. COST therefore provides the ideal funding vehicle 

for this network. 

 

B.2 Current state of knowledge 

 

Lakes across the globe are under increasing pressure from water extraction, land use and climate 

change, eutrophication, fishing pressure and invasive species. Much of the current understanding of 

responses to such stressors has relied on collecting discrete samples at monthly or fortnightly time-

scales. These studies provided insight into, for example, the fundamental relationships between 

nutrient loading and increasing algal biomass, and the impacts of seasonal changes in temperature 

on thermal stratification in the water column. While this has enabled a good understanding of long 

term responses, it does not provide an understanding of short-term changes, such as those that 

regulate oxygen depletion, changes in water clarity, and the occurrence toxic algal blooms. Such 

insights are now becoming more urgent given current increases in the frequency and severity of 

extreme weather events due to climate change. Storm events result in inflows of nutrients and 

sediment to lakes, and physical mixing of the water column, leading to both short and longer-term 

changes in conditions within lakes. High frequency measurement of the local weather, water 

temperature, dissolved oxygen and algal fluorescence by stations deployed on lakes can capture 

both the drivers of these changes and in-lake responses at the timescales required to understand 

their dynamics Recent research has shown, for example, that the majority of stable thermal 

stratification events in a lake which was normally well mixed were shorter than 24 hours. Such 

short changes can however trigger algal blooms. New developments in scanning flow cytometry 

and image-analysis now allow scientists to monitor phytoplankton diversity and dynamics at daily 

time-scales for the first time. Research has also shown that changes in the climate and in the 

catchment are often observed more quickly in lakes than in surrounding terrestrial ecosystems.  
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This sensitivity could be used to provide an early warning of fundamental change where monitoring 

occurs at appropriate timescales. 

 

A primary benefit of NETLAKE will be to foster the sharing and use of state-of-the-art sensor data 

from lakes, allowing scientists and stake-holders to assess and respond to impacts at regional and 

pan-European scales. Sharing of such scientific data poses its own challenges and depends on the 

establishment of good working relationships and a collaborative climate among data owners and 

researchers, a climate that will be facilitated by face-to-face meetings and interaction in NETLAKE. 

The Action will also harness current expertise in measurement, quality assurance and control 

(QA/QC), and data analysis, and ensure that this is made available, now and in the future, 

particularly to Early Stage Researchers. NETLAKE will also play a key role in disseminating 

emerging, cutting edge technologies across Europe and in introducing these to Early Stage 

Researchers. For example, the use of scanning in situ flow cytometry to monitor short-term changes 

in phytoplankton populations has recently been implemented by scientists in SwitzerlandThis 

technology was developed in close collaboration with knowledge institutes, initially in EU MAST II 

and III programmes. The platform also has a spectral camera installed for in situ measurements of 

water quality, and integration with satellite based remote sensing, developed with support from e.g. 

EU FP7. Other innovative technology which can be disseminated through NETLAKE include an 

autonomous profiler used to estimate depth specific metabolic rates in lakes which stratify. 

However, the major innovation in this Action lies in the establishment of a network of European 

citizens, scientists, technologists and managers focused on protection of lakes and reservoirs using 

cutting-edge sensor and web-based technology. 
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B.3 Reasons for the Action 

 

Current barriers to the development of such a network include a lack of information on the work 

being done at individual sites, a lack of standardisation in procedures and data processing, and the 

lack of any platform for the scientists, technologists, managers and stakeholders to compare 

experiences. The experts interested in this Action include stakeholders involved in the management 

of lakes and reservoirs and in nature conservation. NETLAKE will also focus on how these 

monitoring systems can be used to address important water quality issues at both local and regional 

levels.  Some of these activities will provide direct support to the Water Framework Directive 

(WFD) (Directive 2000/60/EC), whilst others will focus on ecological problems associated with 

specific sites. The Action also includes stakeholders from local lake groups and will develop a 

community outreach programme using on-line high frequency data which will provide new 

perspectives on how lakes respond to pressures and an awareness of how some of these responses 

are related to events that operate on a regional or global scale. 

 

At a technical level, the expected outputs produced within the timeframe of the Action will include 

standardised methods for sensor deployment and data handling and analysis. As a simple example, 

one year of data at a two minute interval results in a data set with over 262,800 data points for each 

parameter, well beyond the capability of commonly used programmes such as Excel. The expertise 

within the group on handling such data will be made available to emerging researchers and to the 

water management sector. At a more advanced level, new methods for extracting information from 

high resolution dissolved oxygen data on the balance between primary production and bacterial 

metabolism in a lake have recently been refined by Action members. NETLAKE will allow these 

methods to be rapidly disseminated in the form of usable tools, with support given in Training 

Schools, not only to Early Stage Researchers and others new to working with buoys, but also to lake 

managers. The standardisation of sensor and data protocols will then provide a solid basis for future 

deployment. Beyond the timeframe of the Action, the links forged between the differing stakeholder 

groups will bridge the knowledge gap between scientists and enduser communities with a common 

aim of improving and maintaining good ecosystem and water quality. As such, this Action 

addresses both societal and scientific needs within Europe, immediately and into the future. 
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B.4 Complementarity with other research programmes 

 

NETLAKE will complement current freshwater-based projects in Europe and will also address an 

important gap in monitoring on a global scale. Most current EU-funded projects in freshwater deal 

with either biodiversity or system restoration, for example, BioFresh, building a global platform for 

biodiversity information (FP7: 2009 to 2014); WISER (Water bodies in Europe) (FP7: 2009-2012), 

developing methods for assessing and restoring aquatic ecosystems, and REFRESH, focused on 

restoration in freshwater systems (FP7: 2010 to 2014). There are other projects using remote 

sensing data (e.g. FRESHMON (FP7) and MYWATER (FP7 2011-2013) both using satellite and 

field data for water management, and CLIMB (FP7 2010-2014), which is investigating climate 

induced change in water resources in southern Europe). Projects specifically researching the use of 

sensor technology in water include AQUALITY, which is investigating multi-sensor water quality 

monitoring in aquaculture. NETLAKE would compliment these projects by supporting 

collaboration in the use of in situ sensors to monitor lakes, particularly by publicising metadata 

describing monitoring sites and data collected. NETLAKE will also contribute to the European 

Environment Agency’s Water Information System for Europe (WISE). 

 

On a global scale NETLAKE has the potential to contribute to the Global Earth Observation System 

of Systems (GEOSS), which is being coordinated by the inter‐governmental Group on Earth 

Observations (GEO), a group established by the G8 industrialised countries. GEO’s members 

include the European Commission. Among the aims of GEO is the development of ‘a sustained, 

operational monitoring system for the global water cycle, combining space‐based, airborne, and 

in‐situ observation networks’. The EUGENE project (FP7 Support Action: 2008-2010) assessed 

observation systems on water within Europe and globally. Their ‘Status Report on Water’ 2011 [6] 

concluded that such water quality observation networks were sparse and frequently used spot rather 

than continuous observations. This COST Action will contribute to filling these gaps. The Action 

will also strengthen the contribution of European sites to global science. 
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C. OBJECTIVES AND BENEFITS 

C.1 Aim 

 

The aim of the Action is to build a network of sites and individuals that will support the 

development and deployment of sensor-based systems in lakes and reservoirs and promote the use 

of these systems to address both current and future water quality issues. These issues include those 

highlighted by the WFD and the sustainable maintenance of aquatic biodiversity as addressed in 

Natura 2000. 

 

C.2 Objectives 

 

This aim will be achieved through the establishment of a cross-discipline and cross-regional 

network of scientists, technologists, small medium enterprises (SMEs), water managers, policy-

makers, and local end-users. 

 

Specific objectives include to:  

 

1. Establish a forum on the use of lake monitoring stations using in situ sensor technology. This 

will enhance collaboration among monitoring groups and stakeholders and place local 

deployments in a European and global perspective. 

2. Provide an assessment of the current use of sensor technology on lakes in Europe. 

3. Establish a standardised methodology for measurement and data analysis procedures for key 

parameters. 

4. Define and address ecological and management relevant questions using the analysis tools 

developed within the group. 

5. Utilise the potential of web-based, real time data for involving local groups and schools in 

lake science. 
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C.3 How networking within the Action will yield the objectives? 

 

The protection of European freshwater resources is based on accurate monitoring to provide insight 

into the extent to which systems are changing as a consequence of mounting environmental 

pressures. Successful implementation of this technology also requires that those who develop 

instrumentation remain in close contact with the end-user community. Equally important, scientists 

need to interact directly with end-users of the monitoring efforts, for example policymakers and 

water managers. Those professionals are in a position to weigh and balance the needs of different 

ecosystem services (e.g. drinking water, shipping, nature conservation or recreation). NETLAKE 

will allow them to communicate their needs to the scientists and SMEs. Water managers across 

Europe face similar challenges with respect to water quality, the preservation of biodiversity and 

implementation of EU-based legislation which provides the foundation for local and national water 

policies. Forums for the dissemination of lake monitoring information and research may exist at 

local or national level, but a pan-European platform is missing, and NETLAKE strives to provide 

this. 

 

C.4 Potential impact of the Action 

 

The potential impacts of NETLAKE stem from the establishment of an integrated and accessible 

network of scientists and organisations with the expertise, technology and data required to inform 

policy and management decisions about lakes.  This network will allow communication, exchange 

of ideas, and feedback between the groups involved, and lead to improved management and policy 

for European water resources. In addition, instrumented platforms can be used to involve 

communities in citizen science initiatives, particularly when data is made available through a public 

website. The tool-box of methods will collate and disseminate both new and existing methodology 

from and for the scientific and management communities. Likewise, lakes are true hotspots of 

biodiversity and can play an important role in the carbon exchange between the land surface and 

atmosphere. Lakes also integrate environmental change in their watershed, and at the same time 

respond in intricate ways to these pressures. Critically important for example can be the transition 

between alternative stable biological states in lakes under pressure.  
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They may resist change for a long time until a critical threshold is surpassed forcing a shift to a 

different, and often less desirable, state. Restoration of these degraded systems requires a great deal 

of patience and large economic investment. High frequency monitoring and near real-time data 

analysis may provide an early warning system for lake managers and other end-users, and help them 

to respond proactively to threats. Appropriate, timely measures could stop the deterioration of the 

ecosystems before a critical, non-reversible change occurs. Two of the main drivers of 

environmental change are climate and eutrophication. Key events like short lived, but extreme 

climatic events and the wax and wane of toxic algal blooms have short oscillation frequencies of 

days to a few weeks, and can only be properly measured via intelligent, continuous monitoring. 

This is an emerging field in science that would greatly benefit from intense interaction between the 

groups of professionals listed under C.5. 

 

C.5 Target groups/end users 

 

Diversity is a key strength of NETLAKE. This diversity is manifested in diversity in instrumented 

sites, in scientific disciplines and in the inclusion of SMEs, managers and members of local lake 

groups. Representatives of all these groups have expressed a willingness to be actively involved in 

the Action, including participation on the Management Committee.  NETLAKE will therefore 

provide a network that facilitates a European and global perspective on lake science, monitoring 

and management. 

 

The target groups include five groups of stakeholders: 

 

1. Scientists: The Action will foster European research on lakes and reservoirs through the 

promotion of European cooperation and interaction between researchers who operate at the 

cutting edge of sensor based monitoring. Particular emphasis will be placed on training of 

early career scientists. 

2. Water managers: The Action will strengthen contacts between managers, responsible for 

monitoring water quality and the researchers or SME’s responsible for developing new 

technologies. 
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3. European citizens: Many European countries have already established citizen-led initiatives, 

where local residents take an active interest in the status and restoration of particular lakes. 

NETLAKE can strengthen these initiatives by facilitating the exchange of data and providing 

fresh perspectives. NETLAKE will also foster a schools initiative adopting the web-based 

water quality information to the currricula of local schools in close cooperation with teachers 

and pupils. 

4. Policymakers: The Action will stimulate the wider application of automatic monitoring in the 

implementation of European Directives such as the WFD and Natura 2000 

5. Small Medium Enterprises (SMEs): The Action will provide a platform for interaction 

between SME’s producing innovative monitoring technologies and scientists and others that 

use the acquired data. 

 

D. SCIENTIFIC PROGRAMME 

D.1 Scientific focus 

 

The scientific programme of this Action will be carried out through five Working Groups (WGs). 

The first two of these (WG 1 and WG 2) will focus on the more technical aspects of data collection 

and analysis and will bring together researchers, product developers, and lake managers. In the third 

working group (WG 3), local water groups and researchers will work together to design an out-

reach project that will engage local schools and interested citizens in water science using web-based 

high resolution data from a variety of lakes. WG 4 will provide a forum for researchers, product 

developers, water managers and policy makers to discuss how management of lakes and reservoirs 

can be supported using in situ sensors both now and into the future, and will liaise with WG 2 on 

the application of selected tools to management relevant case studies. WG 5 will oversee the 

dissemination of the Action deliverables, bridging communication gaps between researchers and 

those involved in management of water resources, and between scientists and the general public. 
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D.2 Scientific work plan methods and means 

 

Working Group 1: Development of meta-database and standard operating procedures. 

 

The activities undertaken by this group provide the key to the core Action goal of more effectively 

measuring, sharing and utilising automated monitoring data from lakes across Europe. With a goal 

of fostering collaboration and data sharing, NETLAKE will develop a searchable meta-database 

that will allow scientists and policy experts to know which sites are being monitored and what data 

are available.  Standardised protocols will also be developed to provide best practice advice on data 

collection and sensor maintenance, and to ensure that data are processed and stored in compatible 

formats. Training Schools will be organised to ensure that expertise from the group on best practice 

is made available to the early stage researchers and others new to lake buoy management. 

 

Tasks: 

 

1. Compile the meta-database: participants will be polled to obtain information on their sites and 

measurement protocols. In the initial phase of this task, discussions will also take place on 

development of a controlled vocabulary, required to describe data consistently and link these 

to a common set of measurement units. Guidelines for file formatting, file transfer and data 

attribution will also be developed. This phase will be initiated at the first meeting and 

continue by email and phone conference. Phase two of this task will develop and populate the 

meta-database that describes the information being collected. 

 

2. Develop standard operating protocols (SOPs): Optimal protocols are needed for consistent 

and reliable measurement, including sensor calibration frequency, cleaning schedules and 

sensor upgrades. This will initially be addressed by polling Action members, but discussed in 

detail and finalised at the second group workshop. A Training School on best practice for 

management of lake monitoring buoys will take place to disseminate this information. 
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3. Develop data handing and QA/QC protocols: These will be developed for key variables 

including temperature, dissolved oxygen, pH, conductivity, turbidity, and chlorophyll 

fluorescence. These will include, for example, methods for identifying suspect values, 

procedures for removing and/or flagging these data, and procedures for dealing with data 

gaps. Initial ideas and information will be collected by email and phone conference. A 

multiday workshop will be used to develop the actual protocols. A Training School on these 

procedures and data handing in general will be held in conjunction with Working Group 2. 

 

Deliverables: 

 

• A meta-database on high resolution lake monitoring sites. 

• Standard operating procedures and monitoring protocols. 

• Data handling and QA/QC methodologies specific for these large datasets. 

 

Milestones: 

 

• Workshop to develop controlled vocabulary, file format standards and meta-database. 

• Workshop to develop quality assurance and control (QA/QC) and Standard Operating 

Procedures. 

• Training School on best practice for managing lake monitoring buoys. 

• Training School (with WG 2) on SOPs, QA/QC, and data analysis. 

• Launch of meta-database. 
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Working Group 2: Data analysis and modelling tools. 

 

This Working Group will collate existing data processing and modelling tools, develop selected 

new tools, and use these to undertake analyses of data sets from lakes monitored by those 

participating in the Action. These analyses will focus on policy-relevant case studies suggested by 

WG 4, while the toolbox will include both simple tools suitable for a citizen science project (WG 3) 

and more advanced tools for use by researchers and managers. Expertise within the current group, 

for example, includes procedures for estimating lake metabolism based on high resolution dissolved 

oxygen data and ways of detecting the development of algal blooms by analysing the daily variance 

in chlorophyll estimates. Methods have also been developed for interpreting data from in situ 

scanning flow-cytometers, an exciting development that allows for automated estimation of algal 

populations. This group will also organise a Training School on the analysis of high resolution data 

sets in association with WG 1. 

 

Tasks: 

 

1. Collate existing high frequency data analysis and modeling tools and further develop existing 

tools for processing and interpretation of high frequency data. These could include, for 

example, tools for calculating water column stability and mixing regime and for calculating 

lake metabolism from measurements at one or several depths. They will also include some 

simple tools for use in citizen science projects. 

2. Undertake analysis of selected core data sets: This will use developed tools to provide 

management relevant case studies of changing lake structure and function for managers and 

policy makers. 

3. Organise a Training School: This will focus on data analysis/use of tools and be specifically 

aimed at early stage researchers. 
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Deliverables: 

 

• A tool-box of computer tools for managers and scientists to derive a series of lake attributes. 

• Peer reviewed paper on the use of lake metabolism data in the management of lakes. 

• Educational material for use by citizen science groups and educators, including a course for 

post-graduate students, early stage researchers and water managers on the use of the tool-box. 

 

Milestones: 

 

• Establishment of web portal for the toolbox. 

• Training School (with WG 1) on data analysis. 

• Completion of peer review paper. 

• Availability of final data analyses toolbox. 

 

Working Group 3: Development of a citizen science initiative on instrumented lake sites. 

 

This group will focus on the establishment of a European-wide citizen science initiative. This will 

have two core areas: a local schools-based project and a citizen recorder project. The science 

questions addressed will be finalised during the initial working group meeting. These will be 

relevant to real day-to-day management and will be designed to inform and educate local end-users 

of key processes in lakes. For the schools project, candidate topics include on-line monitoring of 

lake temperature and chlorophyll fluorescence, and shoreline measurements to assess the 

representativeness of the automatic measurements. The citizen recorder project for example could 

build on a current project in the Netherlands. In this, citizens are invited to go to their local lakes on 

a daily basis and indicate presence/absence of algal scums on a map and take pictures. These results 

can be used in conjunction with a model of algal growth and wind data from lake monitoring 

stations to predict scum development and can inform decisions whether lakes remain open or closed 

for recreation. The initial phase of the project will involve design and trial deployment in 

cooperation with selected schools and localities connected to a key COST Action member.  
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The refined project will then be ‘rolled out’ to other regions in Phase 2. This WG will organise 

‘training the trainers’ Training Schools for local school teachers and representatives involved in the 

initiatives to allow them to transfer newly gained knowledge into school curricula and at a local 

level. The WG will also explore the extension of education initiatives for school children already 

developed within the group, for example in Sweden and in Ireland 

 

Deliverables: 

 

• Schools based citizen science project. 

• Citizen recorder project. 

• Collated educational materials. 

 

Milestones: 

 

• Initial roll-out of project for selected lakes. 

• Citizen scientist Training Schools. 

• Extension of citizen science project. 

 

Working group 4: Informing policy and management using lake sensor data. 

 

Water resource managers are already using the data acquired by high frequency monitoring systems 

to optimise the manangement of these resources and to support the implementation of national and 

regional legislation, such as the EU WFD. Typical applications include monitoring the changing 

frequency of algal blooms, monitoring water quality for supply, and the deposition of sediment after 

periods of heavy rain. Since the interpretation of the data is currently being developed on a site-by-

site and issue-by-issue basis, their users would greatly benefit from being part of a network that 

informed them of new developments and allowed them to compare results and share analysis tools. 

This WG will provide a platform for these exchanges, and also channel the outputs from other WG 

to these end-users. It will link technology developers, scientists, and end-users through a web 

discussion forum and dedicated workshops.  
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The forum will be established before the first workshop so that the issues addressed will reflect the 

requirements of the end-users. Additionally, the group will assemble a series of Case Studies to 

support these discussions, showing how the data acquired by automatic systems can help to support 

the implementation of the WFD and identify the types of lake that are most at risk from the 

projected changes in the climate. Three key tasks have already been identified but an early meeting 

will canvass views from catchment managers and policy advisors on the additional outputs they 

require. 

 

Tasks: 

 

1. Produce an overview: The extent to which automatic lake monitoring is used to support the 

implementation and development of the WFD and other local regulations will be assessed. 

The group of experts interested in this Action include several actively engaged in the 

management of water resources. All the partners also have good contacts with other 

regulators, water managers and conservationists on a local as well as regional level. The value 

of such high-resolution measurements increases with the length of each record and some lake 

monitoring stations have now been in use for more than ten years. 

 

2. Provide advice on new developments in the field of automatic monitoring: Developments in 

sensors that measure new variables, devices that require less maintenance and winch-based 

systems that provide high-resolution profiles of the water column will be assessed. This task 

is defined as a synergistic one: sensor and platform developers will interact with end-users 

with the aim of defining future developments tailored to critical needs.   
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3. Produce a series of Case Studies: These will demonstrate how these systems are currently 

being used to support the management of lakes and their surrounding catchments will be 

produced. These Case Studies will include accounts of how automatic monitoring is being 

used to: 

 

• Monitor the frequency and severity of cyanobacterial blooms and anoxia development. 

• Quantify the coherent responses in lakes to local and global changes in climate. 

• Assess the impact of extreme mixing events on the entrainment of nutrients from deep 

water in thermally stratified lakes. 

Deliverables 

 

• Discussion forum on new developments in technology and management requirements. 

• Report and peer-reviewed publication on the use of in situ sensor data to support the WFD. 

• Set of Case Studies that demonstrate how lake buoys can support management. 

 

Milestones 

 

• Establishment of web forum 

• Workshop on future developments in the automatic monitoring of lakes.. 

• Production of report and publication on use of in situ sensors. 

• Finalisation of Case Studies. 

 

Working group 5: dissemination of NETLAKE outputs 

 

A dedicated working group will oversee the Action dissemination plan. This group will also liaise 

with the Steering Group to ensure the production of high quality outputs. A web portal will be used 

to provide access to the meta-database, links to real-time and historical water quality data, case 

studies on management-relevant topics, the tool-box for water managers and scientists and 

educational material. The portal will also provide a forum for interactions within the group, the 

exchange of ideas and organise the web-based sessions where the tools documents can be reviewed.  
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This Working Group will also oversee any liaison with other research projects or networks. 

 

Deliverables 

 

• Final Action dissemination plan. 

• Action website. 

 

E. ORGANISATION 

E.1 Coordination and organisation 

 

NETLAKE will be co-ordinated by a Management Committee, led by a Chair and Vice Chair, 

which will include representatives from all the key groups of stakeholders. The Management 

Committee Chair will be responsible for overall coordination of the Action, coordination and 

submission of reports. In addition, a core Steering Group will be established, consisting of two 

representatives of the Management Committee and the coordinators of each Working Group, 

ensuring integration of the different activities. The main scientific programme will be managed by 

the coordinators of Working Group 1 to 4. WG 5 (dissemination) will liaise with all other Working 

Groups and oversee the Action dissemination plan. Working Groups may also have task 

coordinators depending on their charge. Management Committee meetings will be organised twice 

per year at different partner locations, and will coincide with Workshops when appropriate. 

Collaboration between physical meetings will be facilitated through web-enabled networking to 

enhance the effectiveness of the group. A sub-committee will also be formed to coordinate Short-

Term Scientific Missions, which will be used to collate SOPs and data tools, and to develop and 

trial data analysis tools. At an early stage of the Action, a Task Group will also be set up charged 

with formulating plans for the sustainability of the network after this COST Action. Concrete plans 

for the future of the Action website, which will be hosted by an Action participant institute with a 

commitment to its longer term maintenance, will also be considered by this group. 
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E.2 Working Groups 

 

The Action will be organised into five Working Groups. 

 

1. WG 1: Compilation of a meta-database, recommended SOPs and QA/QC protocols. 

2. WG 2: Collation and development of analysis and modelling tools. 

3. WG 3: Establishment of a European-wide citizen science initiative. 

4. WG 4: Development of a set of policy-relevant case studies based on high resolution data. 

5. WG 5: Dissemination including development of a web portal. 

 

Communication between WGs will be encouraged though combined Workshops and the co-hosting 

of Training Schools. Specifically WG 1 and WG 2 will organise two Training Schools on data 

handing and standards operating protocols, one aimed at emerging and existing researchers, and one 

including researchers and water managers. WG 3 will also organise two Training Schools focused 

on the citizen science project for local end-users. Early Stage Researchers will be encouraged to act 

as tutors thus gaining experience in communicating sensor-based lake science to the public. 

 

E.3 Liaison and interaction with other research programmes 

 

NETLAKE will interact with ongoing national and international research programmes and some of 

the established networks described in B4. Liaison with other research programmes will be a 

designated task of Working Group 5 (dissemination). For example, the Action will liaise with the 

BioFresh project which is coordinating meta-databases from aquatic ecosystems from Europe and 

beyond. Some partners are also involved in initiatives and projects at a local level, for example 

UKLEON, a project based on monitoring stations in UK lakes, two projects in Denmark (one on 

carbon cycling in lakes funded by the Danish Natural Science Research Foundation and the Willum 

Kann Rasmussen foundation project on lake restoration (CLEAR)), and three projects related to 

freshwater (MMEA, VETCOMBO, GISBLOOM) in Finland funded by the Finnish Funding 

Agency for Technology and Innovation and the EU. 
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Several partners have also been involved with COST Action 869 (Mitigation options for nutrient 

reduction in surface waters and ground-waters) which is complementary to this Action, since it 

deals with catchment processes and potential delivery of nutrients to lakes. Several Action 

participants are already participants in a global lake network so this Action will also serve to 

strengthen European involvement at a global scale.  

 

E.4 Gender balance and involvement of early-stage researchers 

 

A task group will be set up at the first MC meeting to implement a gender balance plan for the 

Action which will also consider the ways in which language can also influence perceptions of 

gender bias. The plan will include: 

 

1. A mentoring programme between experienced researchers and emerging researchers to 

improve their networking capacity while specifically targeting gender equality. 

2. An awareness and training programme for WG leaders that highlights potential gender 

issues in the way working groups operate. 

3. The implementation of a family friendly policy for all Action meetings. 

 

A structured plan to integrate and train Early Stage Researchers (ESRs) will also be initiated: 

 

1. ESRs will be targeted for selection as leaders of WGs and withinWG task groups. Training 

schools in years 2, 3 and 4 of the Action will specifically promote the enhancement of their 

technical and communications skills. 

2. At the initial Action meeting, a ‘think tank’ of ESRs will be formed which will hold sessions 

at other scheduled meetings. This group will provide opportunities for post-graduate and post-

doctoral researchers to discuss their research in the context of the Action. This group will also 

be closely involved with WG 5 (dissemination) and charged with recommending innovative 

ways to disseminate Action findings to target stakeholders. 

3. A target percentage of the total budget will designated for STSMs involving ESRs. 

4. ESRs will also be encouraged to avail of Conference Grants available through the COST 

Domain to Early Stage Researchers. 
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F. TIMETABLE 

 

This Action will last for four years and will be divided into three phases (Table 1). Phase I 

(12 months) will include the initial Management Committee meeting, and selection of Chair, Vice 

Chair, and Working Group coordinators.  In this phase the review of existing metadata, protocols, 

and analysis tools and finalisation of the design of the citizen science project will also take place.  

Phase II (24 months) will form the main part of the scientific work. This will include the expansion 

of citizen science project including two Training Schools and a Training School on data handling 

and analysis. Phase III (12 months) will focus on dissemination and consolidation of the work 

program. It will include a Training School on data analysis tools, the final Management Committee 

meeting and Action symposium. 

 

Table 1: timetable for the Action including MC meetings and milestones. 

 

 Phase 1 Phase 2 Phase 3 

 Y1 Y2 Y3 Y4 

MC meeting * * * * * * * * 

WG meeting and workshops * * * * * * * * 

Training schools    1 2, 3  4  

Citizen science project  *  *  *  * 

Meta-database     *    

Final symposium        * 

REPORTING  *  *  *  * 

 

G. ECONOMIC DIMENSION 

 

The following COST countries have actively participated in the preparation of the Action or 

otherwise indicated their interest: CH, DE, DK, EE, ES, FI, FR, HU, IE, IL, IT, NL, PL, SE, UK. 

On the basis of national estimates, the economic dimension of the activities to be carried out under 

the Action has been estimated at 60 Million € for the total duration of the Action. This estimate is 

valid under the assumption that all the countries mentioned above but no other countries will 

participate in the Action. Any departure from this will change the total cost accordingly. 
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H. DISSEMINATION PLAN 

H.1 Who? 

 

The main focus of NETLAKE is networking and collaboration and therefore the dissemination plan 

forms an integral part of the Working Group structure. This plan will be overseen by the 

Management Committee in conjunction with Working Group 5. Working Group 5 will also 

implement a quality review process for deliverables. The status of the deliverables will be reviewed 

by the Management Committee at regular intervals and the plan of action revised as considered 

appropriate. A mid-term review of all deliverables will also be conducted at the end of year 2 and 

will be based on the feedback from external peer review. 

 

The Action work plan will provide the framework required by the researchers, product developers, 

managers and citizen groups to will share their expertise and develop new ideas (Table 2). This 

work plan includes a citizen science out-reach element that will engage local communities in the 

implementation of the project. On a wider scale, NETLAKE will inform research, sensor 

development and environmental decision making across Europe, ensuring that water resources in 

lakes and reservoirs are managed in an appropriate and cost-effective manner. Representatives from 

key EU policy-making bodies will also be invited to the Action’s workshops and symposia. 

 

H.2 What? 

 

The most important output of this Action will be the establishment of the NETLAKE network itself. 

The Action will also have technical (toolbox and SOPs), scientific (peer reviewed publications) and 

societal (citizen science and educational) end-products. The meta-database produced by the Action 

will, for the first time, deliver an overview of use of in-situ monitoring platforms in lakes across 

Europe. The knowledge-based SOPs and QA/QC tools produced represent a set of analytical tools 

that can be distributed widely within the end-user community. The Case Studies included in the 

Action will explain how these systems can be used to inform management whilst the citizen science 

out-reach programme that will inform and involve local communities. 
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H.3 How? 

 

To supplement the information exchanged at the Action meetings, all main deliverables will be 

disseminated through the Action web portal and reviewed at the final Action symposium. The 

technical outputs will also be disseminated through Training Schools and peer reviewed 

publications, while two Training Schools will focus on training to implement the citizen science 

project. The latter will have a strong ‘training the trainers’ focus, giving participants the skills and 

materials to hold similar training sessions in their local areas. This ‘pump priming’ will ensure that 

the impact of this initiative will extend beyond the lifetime of the Action. This local enduser project 

will also be disseminated through web-based social media. 
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Table 2: Action deliverables, end-users and means of dissemination. 

 

Deliverables (What) Lead end-users (Who) Dissemination (How) 

NETLAKE network 

Researchers, 

Local communities,   

Small medium enterprises, 

Water resource managers, 

Policy makers 

 

Collaboration and communication 

Meta-database 

Researchers, 

Local communities, 

Small medium enterprises, 

Water resource managers, 

Policy makers 

 Action website 

SOPs and QA/QC 

methods 

  

Researchers, 

Small medium enterprises, 

Water resource managers, 

Policy makers 

Workshops, 

Training Schools, 

Action website, 

Action symposium. 

Data analysis tools 

  

Researchers, 

National monitoring programmes, 

Water resource managers 

Workshops, 

Training Schools,   

Action website, 

Peer reviewed publications, 

Action symposium 

Case studies 

  

  

Researchers, 

Local communities, 

Small medium enterprises, 

Water resource managers, 

Policy makers 

Workshops, 

Action website, 

Action symposium, 

  

Citizen science project 
Local lake groups, 

Schools 

Citizen scientist Training Schools, 

Network, 

Action website, 

Social media websites 

Educational materials 
Local lake groups, 

Schools 

Citizen scientist Training Schools, 

Network, 

Action website. 

Website 

Researchers, 

Local communities,   

Small medium enterprises, 

Water resource managers, 

Policy Maker 

  

world wide web 

 

 

___________________ 


