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Summary

In addition to terrestrial citizen science and considering the vastness and attraction of the
ocean and the world’s coastlines, marine and coastal citizen science is a highly recommendable
tool for the purpose of science and awareness. In the meantime, marine and coastal citizen
science can contribute significantly towards a more ocean literate population by creating
awareness on the enormous importance of and dependency on the ocean for our wellbeing.

The current policy informing brief thoroughly reviews and analyses 127 marine citizen science
projects in the North Sea area, and formulates recommendations for policy makers. Of
those projects, 25 are no longer active. Two out of three of the North Sea projects (85) are
country specific, meaning they take place on the beach or in the coastal waters of one of the
riparian countries. Of those 85 projects, 66% take/took place in the UK. Another nine projects
investigate the entire North Sea, four projects study European waters including the North Sea,
and 28 projects have a global character.

There is a clear focus on monitoring marine and coastal animals and plants. Almost half
of the North Sea CS-projects (61 projects) deal with the study of ‘species’ They follow the
distribution or abundance of one or more species, or gather information about population
changes (migration patterns, behaviour). Most wanted are marine mammals (28%), fish (20%)
and birds (20%). Another 17% of the projects deal with ‘pollution’, such as marine litter or
oiling in seabirds. Some 16% have a more general ‘biodiversity’ focus. The other categories
(‘Ecology’, ‘Fisheries’, ‘Environmental’ and ‘Archaeology’) are less common. Undoubtedly there
is still a big untapped potential for marine and coastal citizen science initiatives in the non-
biological sciences (geology, archaeology, history, coastal engineering, maritime technology,
etc.).

Citizen Science projects in the North Sea area are the playing field of a variety of organisations
(charitiesand foundations, governmental organisations, research institutes, non-governmental
organisations, partnerships or individuals). NGOs are the major contributors to North Sea
CS-initiatives, research institutes are second. Overall, our analysis displays a mixed pattern
in what organisations aim for. Government organisations prefer ‘composite’ projects, i.e.
projects that draw attention to important policy issues by providing a 'shared conceptual
framework as basis for interpretation, analysis and practice' Research institutes invest most
in ‘descriptive’ initiatives, whereas NGOs have a slight preference for ‘performance’ initiatives,
in which monitoring and evaluation is crucial. Most North Sea CS-projects deal with sightings
as ‘data type’ (43%), followed by ‘systematic observations’ (28%).

There is certainly scope for growth in the level of participation, compared to what is at stake
today. It is not surprising that, the higher the level of participation, the more effort needed
from the citizen scientists (and from the organisers) and the less projects you will find. From
the categories in citizen science defined by Hacklay (2013), crowdsourcing is evidently the
most frequently used method (69%), followed by distributed intelligence (25%). Two projects
explored participatory science, and only five projects reached the most interactive level of
extreme citizen science. Currently, 72% of all projects collect data in a continuous way (with
no obligations). Another 19% collects data at a fixed number of occasions, the remaining 9%
collects data only once a year. Beach-based projects are more accessible for citizen scientists
than projects that require data collected at sea. Currently, almost 60% of the projects in
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the North Sea region collect data from the beach. A large part of those projects deal with
species-specific research (40%), followed by pollution (25%) and biodiversity (17%). Birds are
major targets for projects at the beach. Also at sea, a majority (60%) of the projects is species
oriented. Algae/plankton/micro-organisms and fish are for obvious reasons more frequent in
CS-projects at sea.

Citizen science, and more specifically marine citizen science, is not new. The oldest project in
this inventory of 127 North Sea CS-projects, was launched in 1876 (a crowdsourcing initiative
by the Conchological Society of Great Britain and Ireland). Another five projects started before
1960. From 1960 onwards, first we see a slow increase in new projectsturninginto an exponential
growth after 1990. Particularly from 2010 onwards, there is a marked increase in the number
of new North Sea CS-initiatives, illustrating the increasing recognition of the potential of
the ocean and coasts for these purposes. In terms of the topics that are studied, there is
not much change, although ‘pollution’ projects show a visible increase since 2010 coinciding
with the media attention for the marine litter issue. Of the 127 projects in our database, 25
have ceased. The mean duration of these ended projects is 18 years, while ongoing projects
on average have been active for 20 years. Some of the topics have longer lifespans. Birds
and mollusc projects for instance have a mean duration above 37 years, followed by marine
mammals (28 years) and other topics (9-17 years). With regard to the level of involvement,
extreme citizen science projects have a shorter duration, as they require more effort and
engagement from both the participants and the organisers. Differences in data type show
that projects relying on ‘measurements’ have the longest lifespan (27 years), while ‘imagery’
projects are on average the shortest (10 years).

In summary, although this study shows an interesting and growing number and variety of
marine citizen science projects in the North Sea area, there is undoubtedly still a high and
partly untapped potential. In a data-driven society, scientists need more observations from
that vast ocean realm, increasingly targeted as a place for recreation and blue economy
purposes. Citizens can help to make this happen from their fascination with the sea, in an area
that is high on their list of favourite destinations. Whereas today a majority of the projects
focusses on life sciences and study of species, new opportunities are present in the field of
coastal morphology and protection, history, weather and climate, human health at the coast,
etc.

Also in terms of policy, marine and coastal citizen science is a very promising and still
undervalued and underutilised format, not at least on the vast and open sandy beaches
and in the easily accessible coastal waters of for instance the low-lying countries. It is highly
recommended that marine policy and science further stimulate and mediate the growth in
North Sea citizen science initiatives. More observations lead to a higher scientific input into
policy and management of coastal waters. It will help bridging the gap between researchers
and the wider public, stimulate a STEM-approach in children, provide bottom-up tools for
citizens towards marine and coastal policy (e.g. with regard to marine litter, coastal defence,
etc.), and create a higher ocean awareness.

Today, citizen science in the marine field is still lagging behind what is happening in the
terrestrial and freshwater era. This is partly because there is no specific strategy, no existing
platforms with a focus on the marine realm, and virtually no incentives for more ocean-
based citizen science. The present initiatives and best practices should be easily and widely
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accessible and shared in an open and transparent way. We plea for additional incentives,
including seed money, in order to create a wide range of marine citizen science projects
and initiatives, from easy, well-attended beach-based reporting of sightings to more complex
‘extreme’ forms of citizen science. It is clear that a well-designed strategy - in line with the
expectations with regard to research and management - could lead towards a more diverse,
more accessible and highly desirable spectrum of marine citizen science initiatives in Europe.

BIN 2020_007_Marine citizen science in the North Sea Area






Preface: VLIZ and marine citizen science

The Flanders Marine Institute (VLIZ) has been at the cutting edge on advocating more ocean
literacy in Europe and beyond. As one of the pioneers of ocean literacy in Europe, it coordinated
the ‘Engaging with the public’ work-package of the European H2020 ‘Sea Change’ Ocean
Literacy project. Within ‘Sea Change’, VLIZ produced the Ocean Edge Directory, an inventory
of European marine science outreach and education initiatives, including 85 citizen science
projects. On this mission to bridge the gap between ocean scientific knowledge/awareness
and the public, citizen science is undoubtedly a promising field of action. VLIZ launched
several marine citizen science projects as well. Since 2014, ‘SeaWatch-B', a trained network of
citizens, is monitoring the state of the Belgian part of the North Sea by seasonally measuring
and reporting ten variables in a standardised way, including marine litter, biodiversity,
seawater temperature, archaeology, etc. (www.seawatch-b.be). In 2018, one of those variables,
the species composition of empty shells found on the beach, became the topic for another
Belgian citizen science initiative, a national ‘Big Seashell Survey (Grote Schelpenteldag -
GSTD). Within this GSTD-project, 1,500 citizens collected and identified more than 100,000
shells from Belgian beaches during three editions (2018, 2019, 2020). Internationally, VLIZ was
also a co-author of the position paper of the European Marine Board on citizen science,
‘Advancing citizen science for coastal and ocean research’ (Garcia-Soto et al. 2017).

It is within this framework that VLIZ has made an inventory and analysis of all marine citizen
science initiatives in the North Sea area in order to develop and implement an underpinned
strategy in this field for the future. Another stimulus was the ongoing ‘Baltic and North Sea
Coordination and Support Action” (BANOS CSA), a joint Baltic and North Sea research and
innovation programme. This programme, prepared by major research and innovation funders
of twelve countries (BE, DK, EE, FR, DE, LV, LT, NL, NO, PL, SE, UK) including VLIZ, aims to “fund
high quality science and innovation, based on its joint marine and maritime strategic agenda
in support of sustainable use of ecosystem goods and services” (Baltic Marine Environment
Protection Commission 2018). Four key action areas are included in BANOS CSA: strategic
research and innovation agenda, implementation, communication, and impact. Citizen science
fits into this last area about knowledge transfer, open science, new skills and open data.
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1. Introduction

This report gives a first overview of marine and coastal citizen science projects in the North
Sea area until spring 2018. Although it does not pretend to provide a comprehensive and full
state of the art, the multitude and variety of initiatives clearly demonstrate how society has
embraced this 'new' form of science awareness and interaction.

11 What? Why?

The term ‘citizen science’ was first defined by Alan Irwin, and has only been in dictionaries
since 2014 (Irwin 1995; The Zooniverse 2014). Citizen science projects can have many different
aims, from collecting and analysing data for the sake of scientific research, over creating
awareness, to tackling important policy issues (Dickinson et al,, 2012). In many citizen science
projects, citizens and scientists collaborate with a clear scientific purpose. As citizens
outnumber professional scientists by orders of magnitude, involving non-professionals in
science definitely creates new opportunities with regard to the temporal and spatial scale
of what can be achieved (Cigliano et al. 2015). Considering the vastness of the ocean and
the world’s coastlines, involving citizens is a highly recommendable tool for the purpose
of science and awareness (Garcia et al 2017; VLIZ 2017). In the meantime, this format can
contribute significantly towards a more ocean literate population, by creating awareness on
how science operates and by demonstrating evolutions at first hand. For instance, citizen
science projects can help in raising awareness under participants about sustainability
issues, encourage acknowledgement of those issues and stimulate people to change their
unsustainable behaviour (West & Pateman 2017). Also in terms of policy-making and ocean
governance, it can play a role with regard to marine conservation. More ocean literate citizens
will influence management and policy of the ocean realm, and improve community capacities
to address environmental issues (Cigliano et al. 2015). Projects aiming at monitoring the state
of a specific ecosystem may provide the information to governmental departments that
subsequently implement new or change existing management concepts and approaches.
Adaptive management requires systematic monitoring in order to improve environmental
management (Murray & Marmorek 2003).

1.2 Types of participation

In terms of general aim, one can distinguish three major types of initiatives: descriptive,
performance and composite projects (Lehtonen et al. 2016). In ‘descriptive projects’, data
are being collected without specified intended use. In ‘performance initiatives’, monitoring
and evaluation is crucial, as these projects often collect data on the long term in order to
monitor and evaluate their research topic towards a norm. Finally, ‘composite projects’
draw attention to important policy issues by providing a 'shared conceptual framework as
basis for interpretation, analysis and practise' This enables comparison between theories
and encourages a collective understanding. Projects with this aim differ from projects with a
performance aim, in specifically aiming at management and policy.

Citizen science has four frequently described levels of participation (Figure 1) (Shum et al.
2012; Haklay 2013). ‘Crowdsourcing’ requires the lowest level of participation. Every citizen

BIN 2020_007_Marine citizen science in the North Sea Area



Extreme citizen

science
Participatory
science

" Distributed

mtelligence

Figure 1: Levels of participation in citizen science.

can participate, because no knowledge on the subject is required. Citizens act as sensors
or for volunteered computing, frequently in the form of reporting observations. The second
level, ‘distributed intelligence’, requires more effort from the citizen scientist. At this point, a
certain level of knowledge is required in order to collect data or for the sake of interpretation.
These citizens often have to take a training course to get the necessary skills and knowledge,
or they already need to have specific skills or knowledge before participating. This level is
especially beneficial in areas where certain skills are uncommon in the culture of people
(Cigliano et al. 2015). The next level, ‘participatory science’, involves citizens in defining the
problem, composing a method and in data collection. Scientists still play a leading role
in analysing the data and interpreting the results. Lastly, ‘extreme citizen science’ also
referred to as ‘collaborative science’ motivates non-professionals to participate in all steps
of research: problem definition, data collection, analysis and results. Citizens can however
choose their level of engagement, and do not need to participate in all steps. Additionally,
amateur-scientists are nowadays able to create their own research project due to the creation
of online citizen science platforms such as ‘iNaturalist’.

2. Methodology

2.1 Study area & methods

We defined our study area as the North Sea s.s,, i.e. excluding the English Channel (Figure 2)
(WorldAtlas 2017; Alexander 2015)

The inventory built on earlier VLIZ-work, carried out within the framework of the EU H2020
‘Sea Change’ project, and fine-tuned by Arya Seldenrath. In a first step, we critically revised
this baseline of 118 projects, selected the North Sea projects and complemented the available
information. Next, several additional steps were taken:

* Websites of projects included in the baseline inventory often refer to other citizen science
projects, which could then be included.
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Figure 2: The North Sea study area, including boundaries (WorldAtlas 2017).

* An intensive Google Search for the whole North Sea area, using specific search terms
(see appendix II). Sometimes, the search terms led to websites maintaining lists of many
citizen science projects (adding information).

e A search on social media, such as Facebook, Twitter, Instagram and LinkedIN (search
terms: Citizen science, marine citizen science, North Sea, sea-/shore-/life-/bird-/marine
mammal-/seaweed-/marine litter-watch/project/survey/programme).

* A Google Search to find organisations that might be involved in marine citizen science,
even though their sites do not mention it. This includes marine research institutes, NGOs,
universities, museums, governmental institutions, nature organisations/associations
and conservation organisations (search terms: marine research institutes, NGO, mariene
onderzoeksinstituten, marine forskninginstitutt).

* Directly contacting organisations, found during previous steps, by phone or email. In the
case of direct contact, we asked the organisations whether they are involved in marine
citizen science, and if they were aware of other projects.

As far as possible, we tried to obtain a broad overview of what the project is all about (Table

1). A more comprehensive overview of the variables and their given values/categories that
were used in the process of analysis, can be found in appendix I.
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Table 1: Variables of citizen science data.

Variables
1 Name of project 7 Start-up year 13 Aim
2 Organisation(s) 8  Last year of the project 14 Number of participants
3 Type of organisation 9  Period of data collection 15  Level of participation
4 Country 10 Discipline 16 General aim
5  Monitored area 1 Category (topic) 17 Source and contact information
6 language 12 Data type

2.2 What to consider as CS-projects in the North Sea area?

For the selection of appropriate projects, we used the “10 principles of citizen science’ listed
by ECSA (European Citizen Science Association 2015) and following criteria:

* Monitoring and data collection has to occur in the North Sea s.s.. Projects without a focus
on the North Sea, or with only a small, unintentional chance of data collection in the
North Sea, are not included.

¢ The project should involve non-professionals (citizen scientists) in one or multiple stages
of the research process (data collection, data analysis, communicating the results, etc.).

e The project should have a genuine scientific outcome. If citizens are involved with the
sole purpose of education, we do not consider the initiative a citizen science project.

Furthermore, projects that only investigate the validity of data collected by citizens are not
included.

3. Results

We gathered 127 marine citizen science projects in the North Sea area. For 77 projects, we
managed to get all the data listed above. For the remaining 50 projects, the number of
participants seemed to be hard to get. Of all projects, 25 have ended and are no longer active
at this moment (see further).

3.1 Where do North Sea CS-projects take place?

Of the 127 North Sea projects, 85 (or two out of three) are country specific, meaning they
occur(red) in the exclusive economic zones (EEZs) of one of the riparian countries. Of those
projects, 66% take place in the UK part of the North Sea (Figure 3). Nine projects investigated
the whole North Sea, four projects studied European waters including the North Sea, and 28
projects occurred worldwide. Only one project specified their research area as the international
Wadden Sea area, shared by the Netherlands, Germany and Denmark.

The projects that collect data in one specific country, are all coordinated by organisations

in that state. However, France, Germany, Norway, the Netherlands and the United Kingdom
also coordinate projects outside their borders. A minority (20 projects) is not organised by
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one of the North Sea riparian states. Of these, 11 projects are coordinated by international
organisations, four projects take place at a European level and five projects are led by countries
not bordering the North Sea (Ireland, Sweden, USA, Australia) (Figure 4).

Figure 3: Distribution of marine CS-projects in the North Sea area by EEZ (n=85).
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Figure 4: Number of North Sea CS-projects per country per area (n=107).
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EyeOnWater is an app developed under the Citclops project and
funded by the EU FP7 programme. The project, launched in 2013, aims to
develop systems to retrieve and use data on optical water properties,

using low-cost sensors combined with people acting as data carriers.
Using a crowdsourcing level of participation, the project provided an app for citizens to
take photographs of the sea surface on for example ferries on the open ocean or from
the beach. (eyeonwater.org)

3.2 What do North Sea CS-projects study?

For the analysis we used seven main categories: ‘Species’ ‘Biodiversity’, ‘Ecology’, ‘Fisheries’,
‘Environmental’, ‘Pollution” and ‘Archeology’. Almost half of all projects study ‘species’, meaning
they perform research on a specific species or group of species, such as birds or fish (Figure
5). Some 17% of the projects work on pollution, such as marine litter or the effect of oil spills
on birds. Another 16% have a more general ‘biodiversity’ focus. They collect information on
many different species, mostly to map the biodiversity of a region. The category ‘ecology’
(8%) includes projects on for example coastal ecology, the state of certain habitats, species
interaction with the habitat, or the impact of climate change on the ecosystem. The remaining
11% performs research on ‘fisheries’ (fishery catches or fish stocks), ‘environmental variables’
(such as water quality, temperature or sea level rise), and ‘archaeology’ or maritime history.

Distribution of projects per category

Archaeology and subject distribution within species category
2%

Mollusca Algea/ plankton/
10% |

Pollution____
17%

micro-organisms
11%

Birds
20%

Marine
mammals
28%

Environmental
5%

Fisheries -
1%

| Species

_ Cnidaria
48% i

1%

i
| Crustacea
5%

Ecology

Invasive species /
89, P 5

5% Fish
P 20%
Biodiversity

16%

Figure 5: North Sea CS-projects focus on ‘species), ‘biodiversity’ and ‘pollution’ (left; n=127). Within the ‘species’
category (n=61) birds, fish and marine mammals got most attention.

Almost half of the North Sea CS-projects (61 projects) deal with the study of ‘species’. Often
they monitor the distribution or abundance of one or more species, or gather information
about population changes (migration patterns, behaviour). Most wanted are marine mammals
(28%), fish (20%) and birds (20%), followed by projects on algae/plankton/micro-organisms
(11%) and molluscs (10%). Crustaceans, invasive species and cnidarians (e.g. jellyfish) are
being studied by only seven projects all together.
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Earthdive Global Dive Log is a unique research project created
and developed by Earthdive in partnership with the United Nations
Environment Programme — World Conservation Monitoring Centre (UNEP-

WCMC) and with marine biologists from all over the world. The project,
launched in 2003, encourages divers to act as citizen scientists and record observational
data that are useful for marine conservation (distributed intelligence). Ultimately, the
organisers strive to stimulate divers to take part in a massive global effort to monitor
and help conserve life on this planet. (earthdive.com)

Not surprisingly, the country where we could identify the largest number of North Sea CS-
projects (UK) demonstrates the largest diversity in topics dealt with (Figure 6). All environmental
and archaeology projects occur in the UK. Two out of three (67%) of the ecology and the
fisheries projects take place in the UK and 33% in Belgium. Projects on biodiversity also
mainly occur in the UK (63%), with another 25% in the Netherlands and 6% in both France and
Norway. ‘Pollution’” CS-research occurs for 58% in the UK, 25% in the Netherlands and 17% in
Germany. The topic ‘species’ is studied in all countries bordering the North Sea (UK: 70%, the
Netherlands: 11%, Belgium: 9%, and France, Germany and Norway each 2% of the projects).

Topic and species distribution per North Sea country

70%
B5%
B0%
55og m Archasology
= Pollution
50%
B Environmental
45%
m Fisheries
0 m Ecology
i B Biodiversity
|
30% o Spedies - Mollusca
25% H Spedes - Marine mammalks
0% - = Species - Invasive spedes
B Species - Fish
- -
I

u Spedies - Crustacea
10% 3 z
Spedes - Birds
5% —
- pecies - Algea/ plankton/
mm

miCro-organisms
0% — bl

Figure 6: The distribution of topics and species as focus of country specific North Sea CS-projects (per country as
% of total)(n=85).
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Litter map OpenLitterMap is a citizen science project developed by one single
person, Sean Lynch. He aims to develop an open accessible database
with information about the distribution of litter, to communicate the problems and

solutions, and to stop litter reaching the ocean. Citizens from all over the world can
add photographs to the global map, which automatically includes GPS location. Lynch
launched his crowdsourcing project in 2016. (openlittermap.com)

Zooming in on the 'species' category, the UK is currently the only country researching marine
algae/plankton/micro-organisms, crustaceans and invasive species with the help of citizens
(Table2). The UK also has the largest share in research in marine mammals (73%). The remaining
projects are evenly divided over the Netherlands, Belgium, France and Germany. The same
applies for ‘fish’ (71% in the UK), and 14% in both Belgium and Norway. ‘Birds’ are dealt with
mainly in the UK (63%), besides another 25% in the Netherlands and 13% in Belgium. Research
on Mollusca is done mainly in the UK and the Netherlands (both 33%), followed by Belgium
and Denmark (17%).

Table 2: The distribution of topics and species as focus of country specific North Sea CS-projects.

Topic Area (country specific)

Archaeology United Kingdom

Pollution United Kingdom, The Netherlands, Denmark
Environmental United Kingdom

Fisheries Belgium, Norway

Ecology United Kingdom, Belgium

Biodiversity United Kingdom, The Netherlands, France, Norway
Mollusca United Kingdom, The Netherlands, Belgium, Denmark
Marine mammals United Kingdom, The Netherlands, Belgium, France, Denmark
Invasive species United Kingdom

Fish United Kingdom, Belgium, Norway

Crustaceans United Kingdom

Birds United Kingdom, The Netherlands, Belgium
Algae/plankton United Kingdom

3.3 Who is organising North Sea CS-projects?

Citizen Science projects in the North Sea area are hosted by a variety of organisations
(charities, foundations, governmental organisations, research institutes, non-governmental
organisations, partnerships or individual people). Using five categories (see appendix 1), it is
clear that NGOs were the major contributors to North Sea CS-initiatives (Figure 7). Research
institutes are second, the remaining 15% is coordinated by collaborative effort, government
organisations or individual persons.
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i The Shore Thing has been developed by MarLIN and the Marine
w’ Biological Association in Plymouth, in collaboration with Dove Marine
Laboratory, University of Newcastle. The project, launched in 2005, is

GET INVOLVED! ) . . .
being funded by Scottish Natural Heritage. It aims to generate records

of marine wildlife by facilitating intertidal biological surveys at sites around the British
Isles. Citizens can participate in the surveys with the use of a survey guide, and collect
data on intertidal biodiversity. In addition, the project aims to raise awareness of marine
science and the marine environment. (mba.ac.uk/shore_thing)

Distribution of projects per type of organisation

Collaboration Person

10% 2%
Government

arganisation
3%

Research
institute __
29%

Figure 7: North Sea CS-projects per type of organisation (n=127).

In terms of the topics being studied, NGOs have a focus on species-specific research (55%), and
show less interest in the other topics (Figure 8). Research institutes show a smaller difference
in topic distribution, although ‘species’ still stands out. Finally, governmental organisations
focus on pollution related topics and species research.

Topic distribution per type of organisation

B Species m Biodiversity m Ecology m Fisheries
B Enwircnmental B Pollution B Archaszology
0%
65%
60%
55%
S%
45%
40%
35%
30%
25%
205
15%
10%
5% I
0%
Research Government Collaboration Person

institute organisation

Figure 8: What topics do organisations focus on, with regard to North Sea CS-projects (in % per type of organisation:
NGO (n=71), research institute (n=37), government organisation (n=3), collaboration (n=13), Person (n=3)).
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All types of organisations support citizen science initiatives that focus on certain species
or species groups. Excluding the categories ‘person’ and ‘government organisation’ (dealing
with only one project each), for NGOs we see a bias towards ‘marine mammals’ (30%) and fish
(25%) as study objects (Figure 9). Research institutes include an equal number of projects on
invasive species (23%), as on marine mammals and on birds.

Subject distribution within species category per type of
organisation
m Marine mammals B Fish
m Birds m Algea/ plankton/ micro-organisms
m Mollusca m Crustacea

u Invasive species B Cnidaria
55%

0%
45%
40%
35%
30%
25%
208
15%
10%a

5%

0%

e I

NGO Research institute Collaboration

Figure 9: Subject distribution within species category in percentage per type of organisation: NGO (n=40), research
institute (n=13), collaboration (n=6).

3.4 What do organisations aim for?

The general aim of citizen sciences projects, as explained in the introduction, can be
‘descriptive’ (i.e. purely collecting data), ‘performance oriented’ (i.e. monitoring and evaluation)
or ‘composite’ (i.e. tackling important policy issues).

Overall, our analysis displays a mixed pattern in what organisations aim for (Figure 10). They
all cover each of the aims, although government organisations prefer composite projects,
research institutes the more descriptive ones and NGOs have a slight preference for
performance initiatives. On average, the mean number of participants in descriptive projects
(2,330) is smaller than in performance (5,263) and composite initiatives (19,103).

Most ‘performance’ and ‘descriptive’ projects deal with species-specific research (72%
and 48%, respectively), followed at some distance by biodiversity research (16% and 24%,
respectively) (Figure 11). Projects with a composite aim are different and show a high number
in the category pollution (54%), followed by species-specific research (21%).
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Figure 10: General aim for organisations in North Sea CS-projects (in % per type of organisation: NGO (n=71),
research institute (n=37), government organisation (n=3), collaboration (n=13), person (n=3)).
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Figure 11: Main topics of North Sea CS-projects per aim category (in %): Species (n=61), Biodiversity (n=20), Ecology
(n=10), Fisheries (n=5), Environmental (n=7), Pollution (n=22), Archaeology (n=2).

3.5 Level of involvement

We scored how deeply the citizen scientists are involved in the projects by exploring the
level of participation, the kind of data they collect, the period of data collection, and by
determining whether the data can be collected from the beach or not.

First, and to be expected, the level of participation that is required determines the number

of projects. Crowdsourcing is evidently the most frequently used method (69%), followed by
distributed intelligence (25%) (Figure 12). Two projects explored participatory science, and only
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Extreme citizen science

Participatory science

' Distributed intelligence

Figure 12: Pyramid of the levels of participation, showing the percentage of projects per level for this North Sea
area CS-study (n=127).

five projects reached the most interactive level of extreme citizen science. This distribution
meets the expectations, as demonstrated with the citizen science pyramid: the higher the level
of participation, the more effort needed from the citizen scientists (and from the organisers)
and the less projects you will find. The lowest level of involvement, crowdsourcing, requires
least effort or knowledge in order to participate and are most successful in terms of number
of projects and participants.

Secondly, the analysis shows that most North Sea CS-projects deal with sightings as ‘data
type’ (43%), followed by systematic observations (28%) (Figure 13). Over 80% of all projects
with sightings as data type are at a crowdsourcing level, while this is only 50% for systematic
observations (Figure 14). For the latter group, 42% is at the level of distributed intelligence,
which is to be expected as distributed intelligence demands more effort from its participants.
Interestingly, ‘measurements’ is also mainly at crowdsourcing level (71%), while for this data
type you would expect a higher level of involvement from citizen scientists.

Distribution of projects by data type

Measurements _
11%

_ Sightings
Systematic _ 43%
observations

28%

Collections/ _ Imagery
samples 6%
12%

Figure 13: Pyramid of the levels of participation, showing the percentage of projects per level for this North Sea
area CS-study (n=127).

Thirdly, the required time investment also influences the level of involvement. Currently, 72%
of all projects collect data in a continuous way (with no obligations), with a mean number of
participants of 13,466. Another 19% collects data at a fixed number of occasions, with a mean
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SeaWatch-B is a VLIZ marine citizen science initiative launched in 2014.
This beach observation network monitors long-term changes of more
than ten variables (e.g. litter, fish & crustaceans, limpets, seashells,

archaeology, seawater temperature, lugworms, etc.) in the Belgian
part of the North Sea. These ‘SeaWatchers' — volunteers, trained and provided with
supportive material by VLIZ — survey fixed beaches at least seasonally in a systematic
way (distributed intelligence). (seawatch-b.be)

B%'G SEAWEED
SEARCH Big Seaweed Search, a partnership of The Natural History Museum
and the Marine Conservation Society since 2009, aims at gaining
knowledge of the seaweed species in UK waters, identifying their exact locations and
monitoring changes over time. Citizens receive a guide on how to do their seaweed
surveys, but no extra training is provided (crowdsourcing). Similar to SeaWatch-B, the

project uses systematic observations, but in contrast, the seaweed surveys require no
specific location. (bigseaweedsearch.org)

Distribution of level of participation per data type

= Crowdsourcing = Distributed intellgence
m Participatory science = Extreme citizen science
90% Bl1%
ik 2 T1%
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B0% S0%
50% Yo
40%
30% i 5% 8
20% 3%
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Collections/ Imagery Skghtings Systematic  Measurements
samples observations

Figure 14: North Sea CS-projects by level of involvement (in %; collections/samples (n=15), imagery (n=8), sightings
(n=54), systematic observations (n=36), measurements (n=14)).

number of participants of 3,344. The remaining 9% collects data once a year with a mean
number of participants of 2,884. Projects that are collecting data in a continuous way, are
often at a crowdsourcing level (73%), and provide ‘sightings’ as data type (53%) (Figure 15).
Projects that collect data once a year are mostly (75%) at crowdsourcing level, and as data
type they require ‘systematic observations’ (33%) and ‘collections/samples’ (33%). Projects
collecting data multiple times a year have a distinct higher number of projects in the category
‘systematic observations’ (63%), as they often occur as surveys.

BIN 2020_007_Marine citizen science in the North Sea Area



20

Distrbitution of period of data collection by data type
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Figure 15: Relationship between the required time investment for citizen scientists and the kind of data they collect
(in %: collections/samples (n=15), imagery (n=8), sightings (n=54), systematic observations (n=36), measurements

(n=14)).

Lastly, the location of data collection influences the level of involvement as well. Beach-based
projects are more accessible for citizen scientists than projects that require data collected at
sea. Currently, almost 60% of the projects in the North Sea area collect data from the beach.
The corresponding mean number of participants is 13,023. A large part of those projects
deal with species-specific research (40%), followed by pollution (25%) and biodiversity (17%)
(Figure 16). A majority (60%) of the projects at sea are species-oriented. Birds are targets for
projects at the beach. Algae/plankton/micro-organisms and fish are evidently more frequent
in CS-projects at sea (Figure 17).

Whether data are collected on the beach or at sea, can influence the data type. For example,
projects collecting data at sea are less likely to use systematic observations, as it is harder
for citizens to get there (though some projects provide the necessary recourses to monitor at
sea). Analysis shows that projects at sea mainly use sightings as data type (52%), followed by
measurements (17%) (Figure 18). Projects collecting data at the beach also have a relatively
high percentage of projects using sightings (36%), but systematic observations are more
frequently used (39%), especially in comparison with projects at sea (systematic observations:
13%).

Furthermore, both beach- and sea-projects are predominantly continuous in the way they
allow data collection, with less projects in the categories ‘multiple times a year’ and ‘once a
year’. The majority of both beach- and sea-projects depend on crowdsourcing (60% and 76%,
respectively), and less ‘distributed intelligence’ (35 and 19%, respectively).

3.6 Have CS-projects in the North Sea area increased?

Citizen science, and more specifically marine citizen science, is not new. The oldest project
included in this inventory of 127 North Sea CS-projects, started in 1876. This crowdsourcing
initiative by the Conchological Society of Great Britain and Ireland, asked citizens to send in
records of molluscs, as 'excellent environmental indicators' (Light 2016). The project is still
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Figure 16: Relationship between the location of data collection and the topic of research (in %: beach (n=30), sea

60%
50%
A0%
30%
20%
10%

0%

(n=31)).

Distribution of species-specific projects per

S50%

40%

30%

20%

10%

0%

location of data collection
m Algea) plankton micro-organisms m Birds

m Chidaria m Crustacea

m Fish W Invasive species

u Marine mammals B Mollusca
Beach Sea

Figure 17: Relationship between the location of data collection and the species group that is being studied (in %:

beach (n=30), sea (n=31)).
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Figure 18: Relationship between the location of data collection and the type of data gathered (in %: beach (n=75),

sea (n=52)).

BIN 2020_007_Marine citizen science in the North Sea Area

21



22

ORCA is a charity helping to protect whales and dolphins. They
encourage citizens to become a Marine Mammal Surveyor and
actively participate in whale and dolphin conservation. Their marine

mammal surveyors are the backbone of all of ORCA’s research since
2006. Teams aboard ferries and cruise ships to conduct surveys and record species,
their location and activity. Citizens have to take a course in how to identify and record

whales, dolphins and porpoises during offshore surveys, before they can participate
(distributed intelligence).

active (though we could not find how many people participate), meaning it has been going on
for 143 years! Another five projects started before 1960. From those 6 ‘early adopter’ initiatives,
5 did research on species, one dealt with pollution.

From 1960 onwards, first we see a slow increase in new projects turning into an exponential
growth after 1990 (Figure 19). Particularly from 2010 onwards, there is a marked increase in the
number of new North Sea CS-initiatives. In terms of the topics that are studied, there is not
much change, although ‘pollution’ projects show a visible increase since 2010 coinciding with
the media attention for the marine litter issue (Figure 20).
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Figure 19: The annual number of new CS-projects in the North Sea area from 1876 to 2019 (blue line + trend), and

the number of participants (purple dots) averaged for all projects per start year. Three outliers are not included in
the graph (1979=120,000; 1992=97,459; 2003=122,906).

3.7 Continuity of the projects

Of the 127 projects in our database, 25 do not exist anymore. The mean duration of these ended
projects is 18 years. Of those initiatives, 60% collected data continuously, with an average
duration of 11 years. The data type most used was ‘sightings’ (40%; mean duration: 16 years),
followed by systematic observations (32%; mean duration: 8 years). Furthermore, 16 projects
were at crowdsourcing level, eight projects made use of distributed intelligence and one
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Figure 20: New North Sea CS-projects launched over time (1960 - 2019), per category.

project fitted in the category of extreme citizen science (duration: 3 years). The mean number
of participants — for the 14 out of 25 projects with a known number of participants — is 2,144
(ranging between 77 and 11,709) (Figure 21). Projects with the highest number of participants
were mostly continuous, crowdsourcing and using sightings as data type. Projects with lower
numbers of participants include more projects at distributed intelligence level.
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Figure 21: The number of participants in North Sea CS-projects by duration (in years) of ended projects (n=25).
Seven of the projects launched in 2010-2014 have currently ended, of which three were at

composite aim level. An example is 'The Big Sea Survey' by New Castle University and Dove
Marine Laboratory. This three-year project aimed at creating a baseline of marine intertidal

BIN 2020_007_Marine citizen science in the North Sea Area 23



24

CoCoast (Capturing Our Coast: 2015-2018), funded by the Heritage
CAPTURING Lottery Fund, trained citizen scientists - distributed intelligence -
OUR COAST to carry out transect surveys of marine species on UK rocky shores,
contributing to gaps in knowledge of marine biodiversity and providing

a baseline to explore responses to environmental change. This project ended in 2018, but
there are still surveys in which citizens can contribute data. Meanwhile the coordinator

is looking for funds in order to launch a 'CoCoast 2.

organisms in the UK, as this is essential in times of ecological change (Sugden & Delany
2013). 357 trained citizen scientists sent in records of species abundance, communities in
kelp forests, seasonal events. After three years, the project developed into CoCoast 1, that has
ended by now.

The mean duration of ongoing projects is 20 years. Some topics have longer lifespans. Birds
and mollusc projects for instance have a mean duration above 37 years, followed by marine
mammals (28 years) and other topics (9-17 years). With regard to the level of involvement,
extreme citizen science projects — with a mean duration of 10 years - clearly fall below the
mean of 20 years. Differences in data type show that projects relying on ‘measurements’ have
the longest lifespan (27 years), while ‘imagery’ projects are on average the shortest (10 years).

4. Discussion & recommendations

41 Marine citizen science, a growing & invaluable ‘market’

We found 127 marine citizen science projects investigating the North Sea area. It demonstrates
the success and variety in sea-related and other citizen science. Moreover, the future looks
bright as a trend towards more cooperation between marine scientists and citizens appears
from 1990 onwards. An increase that coincides with the launching of mass media such as the
internet, smart phones, etc. (Andrews 2019; Silvertown 2009) and with a move towards a more
ocean literate society. In an era where online communication creates huge new opportunities,
ocean challenges easily translate into citizen actions. In 2010, in the aftermath of the massive
oil spill at the Deepwater Horizon oil well in the Gulf of Mexico, scientists worked together with
local people reporting relevant observations. In the summer of 2010 alone, locals submitted
over 100.000 observations, providing information on the degree of oil contamination. This
immediate and large-scale monitoring became a milestone achievement in citizen science
(Dickinson & Bonney 2012). Independently but also from then onwards, public indignation
over the widespread marine litter issue led to a substantial growth in the number of citizen
science initiatives on plastic garbage.

In the North Sea area, a densely populated and heavily impacted marine region, a further
growth in this way of cooperation is very much welcome. First, the number of citizens visiting
its coasts is orders of magnitude bigger than the number of professionals studying North
Sea waters. Therefore, the help of the public offers huge opportunities in monitoring this
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central European marine basin. Second, the beach is the interface of land and sea, where
the public meets — sometimes in large numbers — with the marine realm and where they
cherish childhood memories and feel good. It is the ideal place to create awareness and
to deepen the feeling of responsibility towards the blue part of our planet. Particularly in
the shallow and easily accessible coastal waters and on the vast sandy beaches of the low-
lying countries in the southern part of the North Sea, there is room and demand for more
marine and coastal citizen science initiatives. Belgium, the Netherlands and Germany share
22 projects, for a North Sea coastline stretching over 1,500-2,000 kilometers (World Factbook),
and hosting millions of tourists and visitors each year. Moreover, most countries have national
policy guidelines that emphasises the importance of citizens being involved in research in a
more engaging way, including citizen science (e.g. Flemish Policy Note ‘Beleidsnota 2019-2024.
Economie, wetenschapsbeleid & innovatie: www.yvlaanderen.be/publicaties/beleidsnota-
2019-2024-economie-wetenschapsbeleid-en-innovatie). However, there is no specific policy
targeting marine or coastal citizen science in those countries or for Europe as a whole.

This study also demonstrates the lack in open databases and directories that provide easy
access to the multitude of existing marine citizen science initiatives. As a matter of fact, it
took several months to compile the 127 projects in this study on North Sea citizen science.
Having an open database with best practices would definitely help inspiring scientists, policy
makers and members of the public.

In conclusion, marine policy and science should stimulate and mediate the further growth in
North Sea citizen science initiatives, and make sure the present initiatives and best practices
are easily accessible and shared in an open and transparent way.

4.2 Bias in study objects, a call for more diversity

Almost half of all the projects in our analysis deal with biological species research. Another
17% of the projects deal with pollution (e.g. marine litter and oil spills), 16% have a more
general biodiversity focus, while 8% includes projects on for example coastal ecology, the
state of certain habitats, species interaction with the habitat, or the impact of climate change
on the ecosystem. Within the group of ‘species’ citizen science projects, there is another
bias towards large, visible and charismatic species such as marine mammals, seabirds and
fish. This can partly be ascribed to the fact that these flagship species 'serve as symbols and
rallying points to stimulate conservation awareness and action' (Heywood et al. 1995) and/
or attract donations and other financial support (Ducarme et al. 2013). Least studied species
involve crustaceans, invasive species and cnidarians, molluscs and algae/plankton/micro-
organismes.

Although the traceability of the projects may have played a role, it is striking how little
marine citizen science projects we have found in the North Sea area beyond the biological
and environmental sciences. Only 11% of all projects deal with ‘fisheries’ (fish catches or
fish stocks), ‘environmental variables’ (such as water quality, temperature or sea level rise),
‘archaeology’ or maritime history. And we could find no examples of citizen science in the
North Sea area dealing with beach morphology, weather patterns, human health at the coast,
etc. We believe that a well-designed strategy - in line with the expectations with regard
to research and management - should aim at a more diverse spectrum of marine citizen
science initiatives in Europe, in terms of the study objects dealt with.
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4.3 From citizen science to co-science

Our study shows that, on average, citizen science projects in the North Sea area last 19 years.
Crowdsourcing activities on the beach, with not much obligations for the participants, is
the most frequent format in terms of level of participation, while participatory science and
extreme citizen science are rather rare (and short in duration). In our analysis, we see a bias
towards ‘easy’ projects, with rather low levels of involvement (such as reporting of sightings).
Under these circumstances, projects are able to survive for quite a long period. This is in line
with Ponciano & Brasileiro (2014), who state that projects with a higher level of involvement
(e.g. extreme citizen science), have a relatively shorter duration.

Thisis confirmed by a study on citizen science in Australia, reporting that ‘opportunistic citizen
science’ (a.k.a. crowdsourcing) projects are most common. They provide the opportunity to
involve large numbers of participants in science, partly because these projects are attractive
due to the limited involvement that is required (Martin et al. 2016). In most cases, the level
of participation is limited to data collection, thus crowdsourcing and distributed intelligence
(Rotman et al. 2012; Freiwald et al. 2018). Our North Sea study reveals sightings as the most
common data type, followed by systematic observations (taking place multiple times a year).
On average, sightings have almost five times more participants than systematic observations.
On top of that, most projects collect data from the beach, having almost twice the amount of
participants compared to projects at sea. In other words, there is a clear bias towards ‘easy’
projects, i.e. initiatives one can join with minor effort and leave whenever a participant wants
to.

On behalf of the organisers there is a bias as well. Citizen sciences projects can be ‘descriptive’
(i.e. purely collecting data), ‘performance oriented’ (i.e. monitoring and evaluation) or
‘composite’ (i.e. tackling important policy issues). Government organisations prefer composite
projects, research institutes stick to the more descriptive ones and NGOs have a slight
preference for performance initiatives. Very often, they project their goals on the participants
in a top-down approach, without the citizens having a say. The most successful projects seem
to be those that have found the perfect match between what the provider aims at (and
can accommodate) and what the participant wants in terms of output and engagement. In
other words, it is all about diversity, balance and real interaction. Providing the framework
and the tools to enable citizens and governments, research institutes and NGOs to launch
new projects — top-down and bottom-up — is a prerequisite for a successful and growing
interaction between citizens and scientists. Very often, citizens still have reservations on
working together with so-thought ‘erudite’ scientists and feel uncomfortable in contacting
them. They don't want to fail and are hesitant in whether they can do the job as it is required.
Incentives to stimulate citizens to start new citizen science projects themselves, in a bottom-
up approach (‘extreme citizen science’), will be needed to overcome the existing barriers. A
next step from citizen science to co-science.

We plea for additional incentives in order to create a wide range of marine citizen science
projects and initiatives, from easy, well-attended beach-based reporting of sightings to
more complex ‘extreme’ forms of citizen science. This should come with a strategy opening
up dozens of citizen science opportunities, and hence stimulating a growing group of citizens.

BIN 2020_007_Marine citizen science in the North Sea Area



5. Acknowledgements

This report is the product of a collaboration of VLIZ with the Van Hall Larenstein University
of Applied Sciences (Leeuwarden, Netherlands). The first author has fulfilled a five month
internship at VLIZ (Feb-July 2019), under the supervision of Jan Seys (VLIZ) and David
Goldshorough (Van Hall Larenstein). Part of that work built upon a baseline survey carried out
in August 2018 by Arya Seldenrath. For the data collection, many organisations contributed
and provided information on citizen science projects in the North Sea area: Adriaan Gmelig
Meyling (Stichting ANEMOON), Christine Ward-Paige (eOceans), Ed Roswell (Solent Birds),
Emma Bagnall (Shark Trust), Freddy Kaan (EyeOnWater), Guido Keijl (Naturalis), James Robbins
(ORCA), Jannik Hansen (International Wader Study Group), Jeroen Van Wichelen (INBO), Karin
Dubsky (CoastWatch), Kees Camphuysen (N10Z), Kelle Moreau (RBINS), Lee Knight (Hypogean
Crustacea Recording Scheme), Len McKenzie (Seagrass-Watch), Lieve Vriens (INBO), Liliane
Moeremans (EWI-Vlaanderen), Mikael Olsson (VIRTUE), Paul Hetherington (Buglife), Peter
Tinsley (Welly Zone), Sean Lynch (OpenLitterMap), Susanne Kiihn (Zeevogelgroep), Thierry
Backeljau (RBINS) and Willem Heijdeman (Duik de Noordzee schoon).

BIN 2020_007_Marine citizen science in the North Sea Area

27



28

6. References

Alexander L. M. (2015, March 18). North Sea. Article. Encyclopaedia Britannica, inc. Retrieved June 17,
2019, from https://www.britannica.com/place/North-Sea

Andrews E. (2019, March 14). Who invented the internet? (A&E Television Networks) Retrieved June 19,
2019, from history.com: https://www.history.com/news/who-invented-the-internet

Baltic Marine Environment Protection Commission (2018, Februari 5). Baltic and North Sea Coordination
and Support Action BANOS. Briefing. Helsinki, Finland: HELCOM. Retrieved June 13, 2019, from https://
portal.helcom.fi/meetings/HELCOM%2040-2019-584/ MeetingDocuments/2-1%20Baltic%20and %20
North%20Sea%20Coordination%20and%20Support%20Action%20BANOS.pdf

Cigliano . A, Meyer R, Ballard H.L,, Freitag A., Phillips T.B., & Wasser A. (2015, October). Making marine and
coastal citizen science matter. Ocean & Coastal Management, 115, 77-87. doi:https://doi.org/101016/].
ocecoaman.2015.06.012

Dickinson J. L, & Bonney R. (2012). Citizen science: public participation in environmental research. New
York, USA: Cornell University Press.

Dickinson J. L, Shirk )., Bonter D., Bonney R, Crain R. L. Martin J., ... Purcell K. (2012, August). The current
state of citizen science as a tool for ecological research and public engagement. Frotiers in Ecology and
the Environment, 10(6), 291-297. doi:https://doi.org/10.1890/110236

Dickinson J.L, Zuckerberg B., & Bonter D.N. (2010). Citizen science as an Ecological Research Tool:
Challenges and Benefits. Annual Review of Ecology, Evolution, and Systematics, 41, 149-172. doi:https://
doi.org/101146/annurev-ecolsys-102209-144636

Ducarme F, Luque G., & Courchamp F. (2013). What are "charismatic species" for conservation biologists?
Département de Biologie. Lyon: BioSciences Master Reviews. Retrieved June 17, 2019, from https://www.
researchgate.net/publication/302596828_What_are_charismatic_species_for_conservation_biologists

European citizen science association (2015, September). ECSA 10 principles of Citizen Science. Retrieved
February 26, 2019, from ecsa.citizen-science.net: https://ecsa.citizen-science.net/sites/default/files/
ecsa_ten_principles_of_citizen_science.pdf

Freiwald J., Meyer R, Caselle J.E, Blanchette CA, Hovel K, Neilson D., ... Bursek J. (2018, May 22). Citizen
science monitoring of marine protected areas: Case studies and recommendations for integration into
monitoring programs. Marine Ecology, 39:e12470(S1). doi:https://doi.org/101111/maec12470

Garcia-Soto C,, van der Meeren G. |, Busch J.A, Delany ], Domegan C., Dubsky K., Fauville G., Gorsky G.,
von Juterzenka K, Malfatti F, Mannaerts G., McHugh P, Monestiez P, Seys J., Weslawski .M., Zielinski O.
(2017, May). Advancing Citizen Science for Coastal and Ocean Research. Position Paper 23. (V. Franch,
P. Kellet, J. Delany, & N. McDonough, Eds.) Ostend, Belgium: European Marine Board. Retrieved June 19,
2019, from http://www.marineboard.eu/sites/marineboard.eu/files/public/publication/EMB_PP23__
Citizen_Science_web.pdf

Haklay M. (2013). Citizen Science and Volunteered Geographic Information: Overview and Typology of
Participation. In D. Sui, S. Elwood, & M. Goodchild, Crowdsourcing Geographic Knowledge (pp. 105-122).
Dordrecht: Springer. doi:https://doi.org/101007/978-94-007-4587-2_7

Heywood V.H, Watson RT. & United Nations Environment programme (1995). Global Biodiversity
Assessment. Cambridge: Cambridge University Press.

BIN 2020_007_Marine citizen science in the North Sea Area



Irwin A. (1995). Citizen Science. London: Routledge. doi:https://doi.org/10.4324/9780203202395

Lehtonen M, Sébastien L. & Bauler T. (2016). The multiple roles of sustainability indicators in
informational governance: between intended use and inanticipated inlfuence. Current opinion in
environmental sustainability. doi:https://doi.org/101016/j.cosust.2015.05.009

Light ). (2016, December 18). Recording molluscs. (The Conchological Society of Great Britain and Ireland)
Retrieved June 6, 2019, from conchsoc.org: https://www.conchsoc.org/recording/recording.php

MarineRegions (2018). Exclusive_Economic_Zone. Maritime Boundaries Geodatabase. (Flanders
Marine Institute, Compiler) Retrieved May 29, 2019, from http://www.arcgis.com/home/item.
htm(?id=d8b1e28eae214519afedfabc25c3560e

Martin V., Smith L, Bowling A, Christidis L., Lloyd D., & Pecl G. (2016). Citizens as Scientists: What
influences public contributions to marine research? Science communication, 38(4), 495-522.
doi:101177/1075547016656191

Murray C., & Marmorek D. (2003). Adaptive management: a science-based approach to managing
ecosystems in the face of uncertainty. Fifth International Conference on Science and Management
of Protected Areas: Making Ecosystem Based Management Work. Victoria, British Columbia. Retrieved
June 12, 2019, from https://www.researchgate.net/publication/237331389_ADAPTIVE_MANAGEMENT_A_
SCIENCE-BASED_APPROACH_TO_MANAGING_ECOSYSTEMS_IN_THE_FACE_OF_UNCERTAINTY

Nguyen T.C. (2018, September 10). The history of smartphones. Retrieved June 19, 2019, from thoughtco.
com: https://www.thoughtco.com/history-of-smartphones-4096585

Ponciano L., & Brasileiro F. (2014). Finding Volunteers' Engagement Profiles in Human Computation for
Citizen Science Projects. Human Computation, 1(2), 245-264. doi:1015346/hcv1i2.12

Rotman D., Preece J., Hammock J., Procita K, Hansen D., Parr C,, ... Jacobs D. (2012). Dynamic changes in
motivation in collaborative citizen-science projects. CSCW 12 Proceedings of the ACM 2012 conference
on Computer Supported Cooperative Work, (pp. 217-226). doi:101145/2145204.2145238

Shum B, Aberer S., Schmidt K., Jelasity M., KarpistSenko M., Kohlhammer A, . .. Helbing D. (2012). How to
cite: Towards a global participatory platform Democratising open data, complexity science and collective
intelligence. European Physical Journal Special Topics. doi:https://doi.org/101140/epjst/e2012-01690-3

Silvertown,). (2009, September). A new dawn for citizen science. Trends in Ecology & Evolution, 24(9),
467-471. doi:https://doi.org/101016/j.tree.2009.03.017

Sugden H., & Delany J. (2013, January). The Big Sea Survey - Involving the community in monitoring the
impacts of climate change in coastal environments. Retrieved June 7, 2019, from ericnortheast.org.uk:
http://www.ericnortheast.org.uk/geisha/assets/files/Big%20Sea%20Survey%20presentation.pdf

The Zooniverse (2014, September 16). ‘citizen science’ added to Oxford English Dictionary. Retrieved
June 17, 2019, from daily.zooniverse.org: https://daily.zooniverse.org/2014/09/16/citizen-science-in-
dictionary/

Thiel M., Penna-Diaz M.A,, Luna-jorquera G., Salas S, Sellanes )., & Stotz W.B. (2014). Citizen scientists

and marine research: volunteer participants, their contributions, and projection for the future.
Oceanography and Marine Biology(52), 257-314. doi:doi:101201/b17143-6

BIN 2020_007_Marine citizen science in the North Sea Area

29



30

VLIZ (2017, October 13). Marine Citizen Science: towards an engaged and ocean literate society. Retrieved
February 14, 2019, from vliz.be: http://www.vliz.be/en/news?p=show&id=5120

West S, & Pateman R. (2017). How could citizen science support the Sustainable Development
Goals? Policy brief. Stockholm Environment Institute. Retrieved June 12, 2019, from sei.org: https://
mediamanager.sei.org/documents/Publications/SEI-2017-PB-citizen-science-sdgs.pdf

Wiggins A, & Crowston K. (2012). Goals and Tasks: Two typologies of citizen science projects. 2012
45th Hawaii International Conference on System Sciences (pp. 3426-3435). Maui: IEEE. doi:10.1109/
HI1CSS.2012.295

WorldAtlas (2017, November 16). North Sea - Map & details. Retrieved February 18, 2019, from worldatlas.
com: https://www.worldatlas.com/aatlas/infopage/northsea.htm

World Factbook: https://en.wikipedia.org/wiki/List_of_countries_by_length_of_coastline

BIN 2020_007_Marine citizen science in the North Sea Area



Appendices

A.l: Detailed overview of variables including given values.

Variable Values Extra information
Name of
project
Organisation
1. Person Universities are treated as research

Type of
organisation

Country

Area

Beach/sea

Language

Start year
End year

Period of data

collection

2. Research institute (founded for doing
research)

3. NGO (operate independently from
government and rely on external funding)
4. Collaboration (communities, networks,
partnerships)

. Government organisation

Belgium (BE)

. Germany (DE)

. Denmark (DK)

. France (FR)
.Ireland (IE)

. Netherlands (NL)
. Norway (NO)

. Sweden (SE)

. United Kingdom (UK)
10. Europe

11. International
12. Other (US/AU)

. Belgian sea

. German sea

. Danish sea

. French sea

. Dutch sea

. Norwegian sea
. UK sea

. European seas
. Worldwide

10. North Sea

11. Wadden Sea

- OV ONOUD~WN = O

O 00 NO U WN

1. Beach
2. Sea

Danish

. Dutch

. English

. French

. German

. Norwegian
. Multiple

No U~ wWwN

1. Continuously
2. 0nce a year
3. Multiple times a year
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institutes. ‘NGO’ includes NGO's, charities,
foundations and NPQ's, considering

they all rely on external funding. The

term government organisation includes
organisations, agencies and public bodies
established by the government, other than
research institutes.

All of the country specific “seas” named
here, are parts of the North Sea. For
example ‘Danish sea’ is the Danish part

of the North Sea. The EEZ determines the
boundaries. Some projects occurring in the
UK and IE, are treated as UK areas (as IE is
not North Sea).

Projects are termed ‘beach’ when data
collection can be done from the beach,
otherwise they are termed ‘sea’.

Projects that collect data seasonally,
monthly or weekly are termed ‘multiple
times a year’. Projects collecting data, for
example for one month a year, are termed
‘once a year.
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Discipline

Archaeology

. Fisheries

. Pollution

. Environmental

. Biodiversity

. Ecology/ habitat
Species

Birds

. Marine mammals

Category

. Mollusca
. Crustacea
. Cnidaria

Taxonomy

CONOUMWN= N O~ WN =

. Invasive species

. Sightings
Imagery

Data type . Collections/ Samples

OswN S

Aim
. Crowdsourcing
. Distributed intelligence

Participatory science
. Extreme citizen science

Level of
participation

W

—_

. Descriptive
General aim 2. Performance
3. Composite
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. Fish (incl. Elasmobranchii)

. Algae/plankton/micro-organisms

. Systematic observations (counts/surveys)
. Measurements/ specified data

Detailed subject description.

‘Species’ applies to projects that monitor
a specific species or group of species. In
case of monitoring of general wildlife, we
used the category ‘biodiversity’. The term
‘environmental’ includes subjects such as
water quality, temperature, sea-levels rise
and coastal erosion.

Species-specific information about the
projects in the category ‘species’ This
variable was extracted from ‘disciplin’ in the
process of analysing.

Stranding reports are considered sightings.
These categories are ranked in terms of the
effort needed.

Objectives stated by the project.

General aim is based on the sustainable
development indicators. ‘Descriptive’ means
purely collecting data, ‘performance’ means
monitoring and evaluation, and ‘composite
means tackling important policy issues.



A.lII: Search terms and existing gatherings.

Google search terms

Existing gatherings of projects/organisations

Marine citizen science

Marine citizen science in North Sea
Citizen science North Sea

Marine citizen science Europe
Volunteer projects North Sea
marine borger videnskab (Danish)
borgervitenskap (Norsh)

Maritim statsvitenskap (Norsh)
Meeresblrgerwissenschaft (German)
Mariene burgerwetenschap (Dutch)
Science civile (French)

Nature associations
Onderzoeksinstituten

Marine citizen science projects
Save the North Sea

Ocean edge directory

EurOcean

World ocean network

European association of Zoos and Aquaria
Marinetraining.eu

natural-apptitude.co.uk

iNaturalist.org

iedereenwetenschapper.be

Zooniverse.org

buergerschaffenwissen.de
meeresbuerger.de

European Alien Species Information Network
National Biodiversity Network
Scistarter.org

Bionyt. (n.d.). Borgervidenskab. Retrieved March 17, 2019, from:
http://bionyt.s807.sureserver.com/borgervidenskab/

Marine citizen science Netherlands/
Belgium/ UK/ Germany/
Denmark/ Norway/ France

Thiel, M,, Penna-Diaz, M. A, Luna-Jorquera, G, Salas, S.,
Sellanes, ., Stotz, W. B. (2014) Citizen Scientists and Marine
Research: Volunteer Participants, Their Contributions, and
Projection for the Future. Oceanography and Marine Biology,

Sea-/ shore-/ life-/ bird-/ marine mammal-/
seaweed-/ marine litter- watch/project/
survey/programme

Universities citizen science

North Sea research

Mariene onderzoeksfaciliteiten (Dutch)
Beach cleans

Citizen science in ocean research
Citizen science in marine research
Natural history museum

Marine volunteer projects Europe
Maritime citizen science
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52, 257-314. doi: 10.1201/b17143-6.
Scotland’s environment citizen science portal

Citizen-science.at
Researchgate.net
Marenet.de
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A.lll: Inquired organisations.

Organisation Project?  Comment

British Geological Survey V

Buglife v Contacted for extra information on project(s)
Citclops \Y Contacted for extra information on project(s)
Coastal Risks and Sea-level Rise Research V Contacted for extra information on project(s)

Group

Coastwatch Europe

De Rijke Noordzee

Dorset Wildlife trust

Duik de Noordzee schoon

Earlham institute

Earthwatch institute

Eastern Solent Coastal Partnership
EMEC

Environmental Research institute
eOceans

European Citizen Science Association
European Environment Agency
European Marine Board

EWI Vlaanderen

Flowave Ocean Energy Research Facility
GEOMAR

Ghost fishing foundation
Havforskningsintituttet

IMarEST

Institute of Marine Research (Norway)

Institute of marine science, University of
Portsmouth

International institute for Environment and
Development

International Wader study group

JNCC

Lee Knight - Hypogean Crustacea Recording
Scheme

MARIN

Marine biological association

Marine conservation society

National oceanography centre
Natural environment research council
Natural history museum of Denmark
Naturalis

Natuurpunt

Nederlandse Zeevogelgroep

NI10Z
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X < X < X X X 0D o< O X X X << X << X<

< <

< < X < < < X < < X

Contacted for extra information on project(s)
No citizen science projects

Contacted for extra information on project(s)
Contacted for extra information on project(s)

Contacted for extra information on project(s)
Contacted for extra information on project(s)

No projects in North Sea
Redirected to lists with projects

List with CS projects
Redirected to ‘iedereenwetenschapper.be’

No projects in North Sea
No science involved
Contacted for extra information on project(s)

Contacted for extra information on project(s)

Redirected to Jeroen Reneerkens and
Gwenaél Quaintenne.

Contacted for extra information on project(s)

Contacted for extra information on project(s)
Contacted for extra information on project(s)

Contacted for extra information on project(s)
No citizen science projects in North Sea
Redirected to Kees Camphuysen

Contacted for extra information on project(s)



North Atlantic Fisheries College

Oceanlab

Offshore Renewable Energy Catapult

ORCA

Pelagis observatory

Plymouth Marine Laboratory

Pogo Secretariat

Research Institute Nature and Forest (INBO)

Rijksoverheid Nederland

Royal Belgian Institute of Natural Sciences
(RBINS)

School of Agriculture & Technology
Seagrass-Watch

Sean Lynch - OpenlLitterMap

Shark Trust

Stichting ANEMOON

Stichting de Noordzee

Stockholm Environment institute
Strandwerkgroep Belgium

The James Hutton Institute

The Scape Trust

The William Harvey Research institute
Tyndall centre for climate change research
UK Energy Research Centre
University of Aberdeen

University of Gent

University of Hull

University of Kiel

University of Utrecht

VIRTUE

VLIZ

Waddenvereniging

Wageningen Marine Research
Wildland Research institute
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< X < < < X X X

< XD

X < X < < X 0 < X < X << X << X X X << << ox

No non-professionals in projects

Redirected to project ‘Glasaalintrek kanaal
Veurne-Ambacht’

Redirected to multiple departments
No citizen science projects in North Sea

Contacted for extra information on project(s)
Contacted for extra information on project(s)
Contacted for extra information on project(s)
Contacted for extra information on project(s)
Contacted for extra information on project(s)

No citizen science
Not marine research
Contacted for extra information on project(s)

Redirected to ‘coastwards’

No citizen projects
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