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Outline 

• Three eras of environmental information –
from experts to the public 

• Crowdsourced geographic information & 
citizen science – typology and examples 

• Common issues and challenges: data quality, 
interoperability and reuse, privacy, 
motivations and incentives 



First era: 1969-[1987-92]

• Experts responsible for creating 
environmental information and using it to 
advise government 

• Top-down attitude to environmental decision 
making

• ‘Information Deficit’ model towards the public

• Environmental information by experts, for 
experts 

http://wp.me/p7DNf-gx



First era: 1969-[1987-92]

Experts

Public Decision Makers

Experts

http://wp.me/p7DNf-gx



Second era: 1992 – [2005-12] 

• Rio Principle 10, Aarhus Convention 

• Public access to environmental information is 
a prerequisite to participation, civil society 
organisations as intermediaries

• The Web as the dissemination medium 

• Information by experts, for experts and the 
public (but in expert form) 

http://wp.me/p7DNf-gx
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Second era: 1992 – [2005-12]



More than maps

• Prof. Jacquie McGlade, head of European 
Environment Agency, 2008 (Aarhus + 10):

‘Often the best information comes from those 

who are closest to it, and it is important 

we harness this local knowledge if we are to 

tackle climate change adequately… people are 

encouraged to give their own opinion on the 

quality of the beach and water, to 

supplement the official information.’

2008



EEA WaterWatch2008



EEA Work Programme 2014-18 

• As Part of Strategic Area 3 activities:
‘to widen and deepen the European knowledge 

base by developing communities of practice 

and engaging in partnerships with 

stakeholders beyond Eionet, such as business 

and research communities, Civil Society 

Organisations (CSO), and initiatives 

concerning lay, local and traditional 

knowledge and citizen science’ 



http://wp.me/p7DNf-gx

Third era: Since 2012 



Crowdsourcing/VGI2006
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Terminology

• Neogeography
• (Geographical) Citizen cyberscience
• Volunteered Geographic Information (VGI)
• Crowdsourced geographic information
• User generated spatial/geographic content
• Participatory/Collaborative GIS 
• Pervasive/Urban/Collaborative sensing
• The Internet of Things 



Oxford English Dictionary (2014)

citizen science n. scientific work undertaken by 
members of  the general public, often in collaboration 
with or under the direction of  professional scientists 
and scientific institutions.

citizen scientist n.  (a) a scientist whose work is 
characterized by a sense of  responsibility to serve the 
best interests of  the wider community (now rare);  (b) 
a member of  the general public who engages in 
scientific work, often in collaboration with or under 
the direction of  professional scientists and scientific 
institutions; an amateur scientist.



• Mary Anning (1799-

1847). 

Palaeontologist

• Worked outside 

official research 

structures. 

History



Volunteer rainfall observer Rick 

Grocke checks the rain gauge at 

Tanami Downs cattle station in the 

Northern Territory of Australia

© WMO–No. 919

© Audubon Cal.

Jennifer Jewett / USFWS

Participating in Christmas 

Bird Count



The era of professional science 

• Involvement continued: archaeology, astronomy, 
ornithology, biodoversity, conservation, 
meteorology …

• No recognition, views of volunteers as 
‘untrustworthy’ contributors

Shoemaker-Levy 9 on 17 May 1994



Citizen science

• While Citizen Science has a long history, new 
formed emerged in the past decades, 
facilitated by the web - ‘citizen cyberscience’

• Types: 
– biodiversity/conservation observations recording; 

– volunteer computing; 

– volunteer thinking; 

– Do It Yourself (DIY) science; 

– community/civic science

See Haklay, M., 2013, Citizen Science and Volunteered Geographic Information – overview 

and typology of  participation in Crowdsourcing Geographic Knowledge



Biodiversity/conservation/ 
field studies



Volunteer computing 

You can join World Community Grid at http://www.worldcommunitygrid.org/



Volunteer thinking 

See Zooniverse projects at http://www.zooniverse.org/



More information at http://publiclaboratory.org

DIY Science





Community/Civic Science
– Early warning system 

(~30 Volunteers)

– Visual observations, Ash 
collection, Equipment 
maintenance

– Communicate 
information from 
scientists  community

– Organise community 
response

Stone., J., et al. 2014, Risk reduction through community-based monitoring: the 

vigías of  Tungurahua, Ecuador Journal of  Applied Volcanology 



Air Quality

Pollutant Sampling Method

Nitrogen Dioxide Diffusion tubes

Metal particles Wipe samples
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Mapping for Change
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Typology of Citizen Science

• Contributory projects, designed by scientists and 
members of the public primarily contribute data 

• Collaborative projects, designed by scientists and 
members of the public contribute data but may 
help in project design, analysis, or dissemination  

• Co-created projects, designed by scientists and 
members of the public working together and at 
least some of the public participants are actively 
involved in most/all steps of the scientific process

Bonney, Ballard, Jordan, McCallie, Phillips, Shirk, & Wilderman. 2009. Public 

Participation in Scientific Research 



Participation in citizen science 

• Collaborative science – problem 
definition, data collection and analysis

Level 4 ‘Extreme/ 
Up-Science’

• Participation in problem definition 
and data collection 

Level 3 ‘Participatory 
science’

• Citizens as basic interpreters 
Level 2 ‘Distributed 

intelligence’

• Citizens as sensors 
Level 1 

‘Crowdsourcing’

Haklay. 2013. Citizen Science and volunteered geographic information: Overview 

and typology of  participation, Crowdsourcing Geographic Knowledge



Data Quality Assurance

• Crowdsourcing - the number of people that 
edited the information

• Social - gatekeepers and moderators 

• Geographic - broader geographic knowledge

• Domain knowledge - the knowledge domain 
of the information 

• Instrumental observation – technology based 
calibration

• Process oriented – following a procedure

http://wp.me/p7DNf-j7



Mapping for Change

Interoperability & reuse



Privacy 



Privacy: iSpot / iNaturalist

Find iSpot at http://www.ispotnature.org/



Motivation and engagement

• Reasons to engage: project goals, payment, 
benefits (tell friends), fun, easy to do, little 
effort.

• Sometime no need to ask user – passive 
crowdsourcing is based on sensors’ 
information without active user engagement 
(mobile phones, TomTom)

• Costs of engagement: time, equipment, 
learning  





Dimensions of VGI/Citizen 
Science

• Purpose : non-geographic, geographically 
implicit, geographically explicit 

• Geographical scale: small (local, few 
participants) to large (global, many thousands)  

• Temporal scale: short (from 30 min to few 
weeks) to ongoing, long term 

• Form of engagement: passive, ‘citizen as 
sensor’, engagement in basic operation, 
engagement in design



Summary

• Citizen-produced environmental information is 
on the rise and will continue to increase 

• Characteristics – heterogeneous, temporal & 
spatial variability, multiple sources

• Different procedures, organisational structure 
and practices that demand consideration of 
data management and curation 
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