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Why are we doing this? 


• Contract with Argonne National 
Lab to compile a list of 
technologies currently used for 
citizen science efforts 

• Create a report & resource for 

citizen science practitioners 
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Technology 

Crowdsourcing 

A process where individuals or 
organizations submit an open call for 
contributions of information from a 
large group of individuals ("the 
crowd"). Think of it as "outsourcing" 
tasks to vo lunteers. 

Citizen Science 
A form of open collaboration where the 
public can participate actively in the 
scienti fic process, including: 

• Identifying research questions 
• Collecting and analyzing data 
• Interpreting results 
• Making new discoveries 
• Developing technologies and 

applications 
• Solving complex problems 



Citizen Science 
A form of open collaboration where the 
public can participate actively in the 
scientific process, i n c Iuding: 

• Identifying research questions 
• Collecting and analyzing data 
• Interpreting results 
• Making new discoveries 
• Developing technologies and 

applications 
• Solving complex problems 



Example: Did you Feel it? 
Earthquake data 

USGS gets a more complete description of what 
people experienced, the effects of the 
earthquake, and the extent of damage, than 
traditional ways of gathering felt information. 

http://earthquake.usgs.gov/earthquakes/dyfi/ 



USGS Gommuni1y Internet Intensity Map 
NEPAL 

Apr 25 2015 11 :56:25 AM local 28.2305N 84.7314E M7.8 Depth: B km ID:us20002926 
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[1442 responses in 325 cities (Max CDI = Vl ll lLnchl 

http:l/earthquake.usgs.gov/earthquakes/dyfi/events/us/20002926/us/index.html 


http:l/earthquake.usgs.gov/earthquakes/dyfi/events/us/20002926/us/index.html


Crowdsourcing 


A process where individuals or 
organizations submit an open call for 
contributions of information from a 
large group of individuals (11the 
crowd"). Think of it as ~~outsourcing" 
tasks to volunteers. 



Example: Citizen 
Archivist Dashboard 

National Archives and Records Administration 
(NARA) coordinates crowdsourcing for tagging 
archival records and transcribing documents. More 
than 170,000 volunteers indexed 132 million names 
of the 1940 census in 5 months, something NARA 
could not have done alone. 





What do we mean by "technology" in citizen science? 

• Broad interpretation of tools for data collection 
• Low-cost 
• Examples 

I 



• Precipitation: Rain gauge, snowfall 

instrument, Acoustic Disdrometer 


• Turbidity/clarity: Secchi disk, turbidity 
tubes, buoy for digital cameras 

• Nutrients: Nitrate & phosphate test 
kits 





http://www.epa.gov/heasd/airsensortoolbox/ 


• Air pressure, altitude: Smartphone 

barometer 


• VOCs: Bucket "grab" sample 
• Multiple measurements: Air Quality Egg, 

Sensordrone 
• PM: Dust Duino 
• Thermal imaging & wind: Handheld Kestrel 

Sensor 

http://www.epa.gov/heasd/airsensortoolbox
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• Ground movement: Acelerometer 
• Soil: sieves plus Munsell color system 

• Soil moisture: sensors 
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· Locations, population estimates: Radio or GPS 
collars; Camera "traps"; tags 

• Monitor temperature: Turtle egg sensor 
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• Do-it-yourself (DIY) balloon and kite 
mapping: balloon & camera take aerial 
photographs (Public Lab) 

• Underwater mapping: DIY OpenROV 
• Remote sensing: currently available satellite 

imagery 
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• Fecal coliforms in water: kit-- Coliscan Um\ emty, ~ 

Easygel 
• Detect allergens in food: Allergen Beagle 
• Personal activity: from Apple watch, to 

Fitbit, to Zamzee. 
• Personal exposure: silicone wristbands 



http://fses.o reg onstate.edu/wristbands 

pubs.au.org/e1l 

Silicone Wristbands as Personal Passive Sam' 
tcven G. O'ConneU, Laurel D. Kind, and Kim A. Anderson* 9 

Otp.utm~nl of Env~ronmc:nbl 0111d Molc<ulu ToXJcology omd tcollcgc: of 
Um\·er.1ty, Corvan.,., On.-gon 97~31, United l.lte-. 



Noise monitoring: Mobile phone app + 
phone microphone= NoiseSPY 

http·// 

Microscopy and spectroscopy: Mobile 
phone's integrated lens and image sensor 
plus attachments 
Heat: DIY infrared cameras (Public Lab) ~ 
and Infrared laser thermometers ..........._.___ 






What's Next? 

• Develop a resource for practitioners 

• How would this information be useful for 
the users: teachers, community groups, 
researchers, other practitioners? 

• What are the opportunities? 
• Existing technology that can be used for 

citizen science? 
• What are the gaps? 

• New and emerging technologies up next 
for citizen science? 




