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Seed Collection Champions gather hornbeam seeds at Ashenbank Wood for Kew Millennium Seed Bank’s UK 
National Tree Seed Project. The Woodland Trust are partners  in this project and use citizen scientists to collect 

seed in Woodland Trust woods.  
Photo: Raymond Winslow

The rise of citizen science  
How can community 
research help nature?
Citizen science is a popular way of gathering data and involving the public in science 
projects; from bird counts to spotting solar storms. But what are the benefits: is it a fad 
or here to stay, does it contribute to scientific progress and what makes a good citizen 
science project?

KAY HAW

The term ‘citizen science’ is used for studies covering a range of research areas. 
Although generally led or supported by scientists or scientific organisations, it 
involves volunteers collecting information which contributes to expanding our 
understanding of the world.1 

Citizen science is not such a modern concept. In the 17th century a Norwegian 
bishop set up a network of clergymen to collect and send him samples, and the 
ecologist Linnaeus benefitted from amateur scientists sending him specimens. In 
fact, most people involved in science before the late 19th century would have been 
hobbyists, amateurs and enthusiasts, as you couldn’t really make a living out of it 
before then.

Some projects have been running for a long time and gathered large bodies of 
data. In January 2014 the 114th Christmas Bird Count concluded. This annually 
attracts thousands of participants and supports studies on the long-term health and 
status of bird populations across North America. There are also the well-known UK 
biological monitoring schemes like the British Trust for Ornithology’s Breeding Bird 
Survey and Butterfly Conservation’s Wider Countryside Butterfly Survey that require 
skilled volunteers.

However, the ways in which we can all get involved in science has grown 
phenomenally over the past decade – perhaps due to the advance of worldwide 
communications and technology. We’re now helping in the search for extraterrestrial 
intelligence, transcribing specimen records written before data was digitally stored, 
hunting down invasive species and identifying animals caught in camera trap 
images in Africa.

Millions of people have been involved with citizen science projects, but what value 
do these offer to science and society? Is the quality of data collected worth the 
project investment? Does involvement in citizen science projects actually have a 

positive impact on participants – are recorders of phenological events more aware 
of climate change and does this affect their lifestyle? And is there a conflict of 
interest between keen citizen scientists and experts trying to earn a living from 
similar activities? Here’s an insight into a number of key projects:

OPAL
In 2007 Imperial College London launched the Open Air Laboratories (OPAL) 
network through the Big Lottery Fund. This year a further grant enabled it to expand 
into Scotland, Wales and Northern Ireland. Its surveys are open to anyone and cover 
areas such as soil pH, air pollution, invertebrate diversity and tree health.

Seven years has seen 850,000 individuals get involved, and over 2,000 schools 
and 1,000 organisations. They have produced 270,000 survey packs and now have 
over 53,000 records in their database. From an engagement perspective, OPAL is 
certainly helping to raise awareness of important environmental issues challenging 
society. In terms of policy, the Tree Health Survey is being used by Government 
departments to augment their monitoring of tree pests and diseases.

The development of simple survey materials has been a major OPAL success and 
provided a good model for others to follow. The survey packs can be used by just 
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about anyone, with minimal ‘expertise’ required. The results they produce can also 
be quality controlled.

On average, 10 per cent of survey packs sent out are completed and reported. While 
this still accounts for a significant amount of data, OPAL is looking at how to get a better 
return for its investment. An MSc project through Imperial College London is investigating 
the underlying reasons and the potential use of an accreditation scheme to motivate 
more participants and give others more confidence in the quality of data collected.

Nature’s Calendar
The Nature’s Calendar project was launched in name in 2000, but some of the 
records included in the database are much older. In fact, the data set stretches back 
to naturalist Robert Marsham in 1736 and contains more than 3 million records – 
thought to be the longest written biological record of its kind in the UK. In 2013 
alone, volunteers recorded 60,000 observations.

A key reason for participation is ‘concern for the countryside’. Many Nature’s 
Calendar recorders are members of one or more conservation organisations and 
carry out other environmental surveys, as they are active citizen scientists with a 
passion for the natural world and its future.

In the short term global temperatures have remained fairly stable since around 
1998. But ebb and flow in the climate must be viewed over longer time scales, 
which show global temperature rising since the 1880s, albeit that some of this is 
acknowledged as natural, including by bodies such as the IPCC. Data collected by 
keen nature observers indicates the changing climate is having a noticeable impact 
on phenology (the timing of seasonal events). To date, evidence shows spring events 
like tree budburst getting earlier, late autumn events such as leaf fall being delayed 
and the period of active plant growth each year lengthening. 

Nature’s Calendar data was recently used by the University of Cambridge. The study 
showed that plants and trees in the UK are responding to climate change by either 
moving range north or flowering earlier. However a number of species appear to 
show no response, which may suggest an inability to adapt to change.2 This is just 
one of a number of studies using the data and all findings are communicated to 
recorders to keep their interest and increase their awareness of climate change.

Nature’s Calendar participants are skilled but aging and younger generations sadly show 
less interest and expertise in biological identification. The project has also struggled to 
keep pace with newer projects. For example, people now want to upload photos to 
websites or record on the go using an app – this could also encourage more tech-savvy 
youngsters to get involved. These opportunities are currently being explored by the team.

Ancient Tree Hunt
The Ancient Tree Hunt (ATH) was a joint venture between the Woodland Trust, Tree 
Register of the British Isles and Ancient Tree Forum. Its aim was to create a living 
database of ancient, veteran and notable trees across the UK.

The UK is considered by experts to be one of the best countries in Northern Europe 
for its ancient and veteran trees, and the specialist biodiversity associated with 
them. But too little was known about their distribution, condition and future needs 
– the ATH sought to remedy this.

Since it started in 2006, the project’s database has amassed nearly 140,000 individual 
tree records. Over 150 partner organisations contributed to the fieldwork, with 80 
per cent of records coming from them and their members/staff/volunteers. Records 
can be made by any individual, but all are then verified by more expert volunteers 
to ensure accuracy of the data. Many of the project’s verifiers have been involved 
since the very beginning and are still active and keen.

The rapid progress of technological advancement has been a problem. Initial funding 
provides a level of infrastructure available at the time, but new technologies are 
developed at such a pace these days that further investment is needed for longer 
term projects – a cost that’s not always easy to factor in. However, an app is in the 
pipeline that will help verifiers in the field check records more easily.

More recently the project changed its name to the Ancient Tree Inventory, although 
trees are still being found and recorded. This reflects the evolution of the project, 
with the data now being used to identify ancient tree hotspots around the UK that 
can be targeted for protection. Only one other European country, Sweden, has a 
comprehensive dataset of trees of special value.

Citizen science’s contribution
Citizen science can engage non-experts and experts alike in some of the major 
issues facing the world today, such as climate change, and make those issues locally 
relevant. This can raise awareness of scientific matters among participants and 
encourage changes in attitudes and actions. Like a ripple effect, those engaged can 
then pass knowledge and ideas onto others. This word of mouth from trusted peers 
can be more powerfully effective at changing mind sets than top-down government 
campaigns, and can have a significant impact on society.

A study of the French Garden Butterflies Watch project “examined the ways increased 
knowledge or strengthened beliefs or ideas about biodiversity can foster pro-conservation 
attitudes and behaviour”.3 Its three important conclusions were: “(1) conservation issues 
must be integrated into a wider network of social relationships; (2) observing everyday nature 
often makes people consider its functional and evolutionary characteristics; and (3) scientific 
knowledge seems necessary to help people to develop their own position on ecosystems”.

Data gathered can also contribute to scientific advancement, as long as it’s robust 
enough to be reliable. OPAL’s Air Survey showed how effective lichens are as 
indicators of air pollution – there were significant relationships between lichen 
patterns and nitrogen and sulphur pollutants on trees.4

At a more policy level, OPAL’s Tree Health Survey is supporting the work of the UK’s 
small number of tree health inspectors. More eyes searching for and reporting on 
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The ‘hug’ method for measuring trees was very popular for the Ancient Tree Hunt. Records are verified for 
inclusion in the Ancient Tree Inventory. 

Photo: WTPL/C.Mars

incidents of tree pests and diseases is vital for better understanding of the problem 
and development and targeting of solutions. It can therefore also contribute to 
creating effective government policies.

Fad or future science?
Citizen science is certainly a buzz phrase on the tongues of many organisations, but 
is it here to stay and is there a limit to how much it can contribute? Underfunded 
government agencies and academic institutes, individual organisations, and 
dwindling numbers of paid experts can only hope to cover the ground that an army 
of enthusiastic citizen scientists can. They can also sample in places out of bounds 
to scientists, like their own private gardens.

There’s a limit to the tasks that can be carried out by non-experts, but this shouldn’t 
prevent them supporting and adding to the work of scientists. Laboratory testing 
may not be something everyone can carry out in their shed, but collecting samples 
to send to the labs is very achievable by anyone keen for a bit of fieldwork. At the 
end of the day, even experts send samples to labs – there’s no shame in it.

The number of citizen science projects running seems to be sky rocketing and this 
may cause issues in the future. We may well reach saturation point, where the 
number of motivated people willing and able to be involved reaches full capacity. 
Or perhaps new innovations will entice a wider audience. But projects could end 
up being duplicated and essentially compete with each other for resources and 
participants. So does there need to be more coordination within the citizen science 
world to make sure it’s as successful as possible?

More recently groups have been set up to pull citizen science initiatives together. 
Last year saw the launch of the European Citizen Science Association, supported 
by organisations from over 10 EU countries. The British Ecological Society also has 
a citizen science special interest group that provides a forum for people to share 
experiences and expertise.

An issue of credibility
One problem with citizen science can be the lack of support and credence it 
sometimes gets from the academic world and policy makers. Some still view citizen 
science data as second rate and not something they want in peer-reviewed journals. 
There needs to be a step change in the academic world that makes this data more 
accepted and therefore more used – this may encourage more participation in its 
collection. There also needs to be better evidence of the impact citizen science 
data already makes to the scientific world, which may help engender a change in 
attitude towards it.

There’s a difference between more broad and shallow schemes, that collect large 
volumes of data but where individual records may not be 100 per cent accurate, 
and narrow and deep projects, that attract specialists who are very knowledgeable 
and therefore produce more reliable data. But data can be weighted for its quality 
and can be verified by experts. Also, small numbers of inaccuracies in large data sets 

can be compensated for during analysis. Nature’s Calendar data is highly valued by 
Government and UK and international scientists, and used in various studies.

Jean Combes isn’t an expert ecologist, yet she’s kept a record of the date of bud 
burst on a single oak tree every spring for over 50 years. Her data trend shows bud 
burst getting increasingly earlier, to almost a month ahead of when she started. This 
is valuable data, that’s evidence of the impacts of climate change, collected by an 
interested amateur who received an OBE for her ‘services to phenology’.

Careful project design can help tailor the skill level to the citizen scientists involved and 
ensure quality data is collected. Volunteers can also be trained and upskilled to enable 
them to effectively complete more complicated tasks. Whereas other citizen science 
volunteers are already experts in their fields, they may be retired and keen to stay involved 
or early careerists wanting to consolidate and expand their knowledge and abilities.

OPAL set up a buddy scheme for their Tree Health Survey. Experts support non-
expert sightings of tree pests and diseases. Volunteers submit their sightings online 
with a description and image that Forest Research and FERA can then verify. With 
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only a small number of tree inspectors around the country this helps cover more 
ground more quickly.

A German citizen science project wanted people to send in samples of mosquitoes. 
They came up with a simple project design: catch it, freeze it and send it in. They 
found two non-native species unrecorded in Germany before, this may well not 
have been possible without amateur help.

Good value, but not free
As with most things in this world, money’s needed to keep projects alive and kicking. 
Even with its successes, OPAL was nearly lost from the citizen science world when its initial 
funding came to an end. Luckily they secured three more years of lottery funding that’s 
allowing them to expand across the UK, but will they continue to be able to do this?

Funding’s needed initially to set a project up, for the resources needed to carry out 
tasks, for ways to promote the project and garner interested participants, to provide 
support and training, and some also cover volunteer expenses. Then there’s the 
funding needed to maintain and manage the data collected and the website or web 
pages, and the staff time needed to manage and communicate with volunteers. 
There’s lots of underlying infrastructure that supports a citizen science project and 
it usually doesn’t come for free.

Government has said it wants help with data collection and scientific involvement. 
It publicly recognises citizen science projects, which can directly link to government 
policy, and offer good value for money.5 But more support and funding are needed 
to ensure projects succeed and continue where necessary and useful.

To sell or not to sell?
Citizen scientists collect data for free, although it does cost the organisation to 
manage the project, set up and maintain infrastructure, develop and distribute 
materials, train volunteers, etc. So should the data be freely available for all to use 
or should organisations have the right to sell it to scientists and government bodies?

There are mixed views on this. Some support the idea that the data was gathered 
freely by the people and should therefore be freely available to the people – whoever 
they may be. Others see the selling of data as a way to help fund the existing project 
or support future work. There’s also the opportunity to sell the data to commercial 
organisations or others that may make a financial profit from it, but make it freely 
available for scientific research and non-profit organisations.

If data’s free to use, as OPAL’s is, it can widen the number of people able to access 
it. Larger numbers of fresh eyes can look at and evaluate it, and the potential for 
something new to be discovered is greatly increased.

Motivating and maintaining participants
An issue that’s often encountered in the citizen science world is how to retain 
the interest and commitment of participants. There are many more projects now 

chasing the same motivated and/or skilled individuals. While enthusiasm may be 
high at the beginning of any project, this can quickly wane – the speed of this can 
depend on the focus of the project itself. As we all know, some tasks can rapidly 
become tedious. 

The importance of valuing citizen scientists and making them feel that value cannot 
be emphasised enough. Simply saying ‘thank you’ is a good start, but maintaining 
their interest really needs much more.

Training to upskill volunteers not only supports the collection of reliable data, it also 
demonstrates a commitment and interest in their personal development. Providing 
materials can be useful for delivering the project’s objectives, but can also give 
citizen scientists tools for the future. As a participant of Plantlife’s Wildflowers 
Count you receive a handy identification booklet that can be used over and over 
again to build your knowledge of some of the UK’s flora.

Feeding back results on a regular basis shows them their efforts are being used 
and their contributions respected. Staying in contact with participants keeps them 
interested; this can be done through regular newsletters or emails. Some projects 
also organise events that bring volunteers together. This not only shows your 
commitment to them, it also enables them to meet other like-minded individuals, 
share ideas and build enthusiasm.

Minimal budgets can limit the support and resources available to volunteers, but 
personalised emails can be a cheap and effective method of engaging individuals. 
As can simple awards/certificates of participation or achievements.

Get involved
Science is no longer a mysterious entity confined to universities and laboratories 
or purely a pursuit of the wealthy; it is out in the real world for everyone to get 
involved with. Long may it stay that way if it increases our understanding of nature 
and connects people to the wider natural world that supports all our lives.

Citizen Science surveys 
The table below shows a selection of natural history and environmental citizen 
science projects to take part in.

Project Lead organisation(s) Launched

Ancient Tree Hunt Woodland Trust 2006

Bat Detective University College London 2012

BeeWatch Bumblebee Conservation Trust 2012
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Big Butterfly Count Butterfly Conservation 2010

Big Garden Birdwatch RSPB 1979

Breeding Bird Survey British Trust for Ornithology 1994

Conker Tree Science Centre for Ecology & Hydrology 
University of Hull

2010

Dragonfly Recording Network British Dragonfly Society 2008

Great Nut Hunt (dormouse) People’s Trust for Endangered 
Species

1993

Great Stag Hunt People’s Trust for Endangered 
Species

1998

Hedgehog Hibernation Survey People’s Trust for Endangered 
Species & British Hedgehog 
Preservation Society

2013

National Amphibian & Reptile 
Recording Scheme

Amphibian and Retile 
Conservation

2007

Nature’s Calendar Woodland Trust 2000

Notes From Nature Natural History Museum 2013

Oil Beetle Hunt Buglife 2011

Open Air Laboratories 
(various surveys)

Imperial College London 2007

Plankton Portal University of Miami Rosenstiel 
School of Marine and Atmospheric 
Sciences

2013

PlantTracker University of Bristol 2012

Recording Invasive Species 
Counts

National Biodiversity Network 
Biological Records Centre

2010

Seafloor Explorer HabCam & Woods Hole 
Oceanographic Institution

2012

Snapshot Serengeti Serengeti Lion Project 2012

Swifts Survey RSPB 2011

The Harlequin Ladybird Survey Centre for Ecology & Hydrology 2005

Whale FM Scientific American 2011

Wildflowers Count Plantlife 2010
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