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Imagine having thousands or even 

millions of volunteers…



University of Washington analyzed

338 citizen science biodiversity projects

estimating in-kind contributions of

1.3 – 2.3 million citizen science volunteers

have an economic value of up to

$2.5 billion per year.

E.J. Theobald, A.K. Ettinger, H.K. Burgess, L.B. DeBey, N.R. Schmidt, H.E. Froehlich, C. Wagner, J. HilleRisLambers, J. Tewksbury, M.A. 
Harsch, J.K. Parrish. “Global change and local solutions: Tapping the unrealized potential of citizen science for biodiversity research.” 
Biological Conservation, Volume 181, January 2015, Pages 236-244.



Citizen Science Misconceptions

 Data quality sucks

 Free labor

 New concept

 Just public outreach

 Always nature observations

 Only engaging with scientists Adapted from 
Caren Cooper



 OPEN INNOVATION is a paradigm that suggests that organizations can and should 
solicit contributions from external volunteers.

 CITIZEN SCIENCE is a form of open collaboration where members of the public 
participate in the scientific process in ways that may include identifying research 
questions, making new discoveries, collecting and analyzing data,
interpreting results, developing technologies & applications, or problem solving.

 CROWDSOURCING is a process where individuals or organizations submit an
open call for voluntary contributions from a large group of unknown individuals
(“the crowd”) or, in some cases, a bounded group of trusted individuals or experts.

 CROWDMAPPING is a process where individuals or organizations submit an open 
call for volunteered geographic information (VGI) or information with an 
associated geographic location from volunteers to produce collaborative maps.

(Definitions from Federal Community of Practice for Crowdsourcing and Citizen Science)

Engaging the Public



Engaging at Any Part of the 
Scientific Cycle



Field-based Tasks & 

Low-Cost Sensors 



Mobile & Web Tasks

Gamification
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Prizes and Challenges

Hackathons & Makers



Impact Beyond Science
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USGS Projects



Did You Feel It?
h t t p : / / e a r t h q u a k e . u s g s . g o v / d a t a / d y f i

~ 3 million DYFI reports 

since 1997



① Internal alert system to 
seismologists that detects 
felt earthquakes by 
harvesting Twitter data

② Broadcast @USGSted 
public Tweet alerts with 
frequency of earthquake 
tweets and official USGS 
seismic data

Tweet Earthquake Dispatch (TED)
http://earthquake.usgs.gov/earthquakes/ted



 Compare & classify aerial photos of the 
coast before and after extreme storms 
(Hurricane Sandy and Joaquin)

 Educate the public about coastal 
vulnerability from extreme storms

 Ground truth and enhance USGS 
coastal change prediction model

iCoast – Did the Coast Change?
h t t p : / / i c o a s t . u s



 Data wrangling spatiotemporal spreadsheets into interactive visualizations

 Make the data more open, accessible, and machine-readable

 Leverage data science approaches and civic hacking opportunities

Visualizing Critical Minerals



 New idea, technology, or methodology to 

improve existing processes or systems

 Collaborating with others to create, build, 

and invent open source solutions using 

publicly-released data, code, technology

Civic Hacking



Open Innovation Trends

• Open Government

• Unlocking Data

• Transparency

• Big Data Integration
and Visualization

• Data-Driven Stories to 
inform Decision Making

• Predictive Modeling 

• User Experience

• Agile Development 
DevOps

• Identify Use Cases 
and (Potential) Users

• Crowdsourcing

• Citizen Science

• Civic Hacking
Public 

Engagement

UX
Agile

Open 
Data

Data 
Science



@sophiabliu

sophialiu@usgs.gov



Federal Open Innovation Policies



2013 OSTP Memo – Public Access

”…develop plans to make 
the published results of 
federally funded research 
freely available to the 
public within one year of 
publication and requiring 
researchers to better 
account for and manage 
the digital data resulting 
from federally funded 
scientific research.”



2015 OMB and OSTP Memo

"Agencies  are  encouraged  to  use  
approaches  to  foster  innovation  
such  as  Grand  Challenges,  incentive  
prizes,  citizen  science,  and  
collaboration  with  members  of  the  
Maker  Movement.”

"Preserving  and  improving  access  
to  scientific  collections,  research  
data,  other  results  of  Federally-
funded  research,  open  datasets,  
and  open  educational  resources  
should  be  a  priority  for  agencies.”



2015 COMPETES Act



2015 OSTP Memo
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2015 CCS Act

https://vimeo.com/album/4011873
https://vimeo.com/album/4011873
https://vimeo.com/album/4011873


CitizenScience.gov

300+ projects from 25 agencies

Learn how to create a CCS project

Community of Practice & Agency Coordinators
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@FedCitSci
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https://ccsinventory.wilsoncenter.org
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https://crowdsourcing-toolkit.sites.usa.gov
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http://bit.ly/WilsonCenterCCS



http://bit.ly/WilsonCenterCCS



http://bit.ly/WilsonCenterCCS



http://bit.ly/WilsonCenterCCS



Applications in Ecosystem Services



Related Citizen Science Projects
for Ecosystem Services

Biodiversity Information 
Serving Our Nation - (BISON)













 How can participatory science enable the identification, 
measurement, and analysis of ecosystem services?

 When is it appropriate and inappropriate to apply these 
participatory methods to the ecosystem services approach?

 What challenges in the ecosystem services approach could be 
explored at an Ecosystem Services Hackathon?

 What systems are necessary for mitigating conflict of interest 
when the ecosystem providers are also the ones monitoring 
and evaluating the provisioning?

Discussion Questions



CitizenScience.gov

sophialiu@usgs.gov


