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Citizen Science is Growing
Participation in citizen science is higher 
now than ever!

1 in 10 Americans have participated in a 
citizen science project in the last year 
(Thigpen, and Funk, 2020)

Citizen Science provides an unique 
opportunity to gather data in a rapidly 
changing natural environment, and 
engage local communities with the 
natural world



Citizen Science 
Happening Locally
Richland County

eBird: 34,000+ checklists, 3449 observers

iNaturalist: 73,000+ observations, 3,802 observers

SC Adopt-a-Stream: Dozens of sites across Richland

South Carolina

Litter Journal: 12,800+ observations; 3.25 million 
pieces of litter collected

Nature’s Notebook: 1,105 observations
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“Citizen science in environmental and ecological sciences”
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What is iNaturalist?

- Online repository for wildlife observations
- Crowdsourced Species identification tool
- Social network of people sharing 

biodiversity information
- Started as a Master’s project of Ken-ichi 

Ueda, Nate Agrin, and Jessica Kline at UC 
Berkeley's School of Information in 2008

- Became an independent non-profit in 2023 
- 5.9 million users, 124 million+ 

observations



Submitting an observation: iNaturalist
Opportunistic/Incidental observations

An “observation” includes…
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Submitting an observation: iNaturalist
iNat has implemented 
computer-vision based ID 
suggestions since 2017!
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iNaturalist Community Identification
Community Driven!

Individuals are encouraged 
to ID other users 
observations to the lowest 
taxonomic level supported



iNaturalist Community Identification
“Verifiable”

- Has a date
- Is Georeferenced
- Has Photo or Sound
- Is of a non-captive/cultivated 

organism
“Research-Grade”

- Verifiable
- Community taxon is at 

species level or lower, and has 
at least 2 IDs 



iNaturalist Community Identification

Dryobates pubescens Dryobates villosus
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iNaturalist Community Identification



How well does this validation model work? 
Data Quality Assurance is Community-driven

iNat conducts regular Quality Control Studies



How is iNat data used? 



Observation Fields & Projects



iNat for Engagment

In 2024, 691 cities 
in 51 Countries



Biases in iNat Data
iNat observations 
are presence-only!

No straightforward 
way to measure 
sampling effort

Subject to large 
spatial, temporal, 
and taxonomic 
biases

https://www.inaturalist.org/blog/82561-150-000-000-observations-on-inaturalist



Another Citizen Science Model: eBird
- Worldwide project of bird checklists
- Developed and managed by Cornell 

Lab of Ornithology
- 13.3 million checklists submitted in 

2023 alone!
- Data submission styled after 

effort-controlled surveys
- Tracks data about sampling effort

- Time spent
- Number of observers
- Distance Traveled



Submitting an observation: eBird
Data submitted in the form of 
checklists!

Most users interact through 
the phone app

Automatic time, date, 
location, and distance 
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Submitting an observation: eBird

Observations can include comments + 
Breeding/Behavior Codes

Example
S: Singing males C: Courtship Display
T: Territory Defense FY: Feeding Young



Submitting an observation: eBird
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Submitting an observation: eBird

Time + Date



Submitting an observation: eBird

Time + Date

Spatial Extent



Submitting an observation: eBird

Time + Date

Spatial Extent

Species 
information + 
Associated 
Media



eBird Data Validation
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eBird Data Validation
Who decides? 

Network of volunteer data 
reviewers!

2,700 reviewers active in 2023
Reviewers are assigned to cover 

specific localities

Example: Richland County records are 
reviewed by Dr. John Grego!



eBird Features for Users



eBird Limitations

From Johnston et al., 2019

Sampling biases

Reliant on 
volunteer 
network of local 
experts

Requires ID skills

AI tools may 
increase data 
quantity, but may 
reduce quality 
(without careful 
implementation)



Merlin: AI-Powered Avian Audio ID

http://www.youtube.com/watch?v=xmSUOLxyatY


How are these data being used? 
eBird Data has been cited in over 930 
peer-reviewed publications

10,000+ peer reviewed papers have been 
published using GBIF

iNaturalist and eBird are both major 
data contributors

Both can be downloaded directly

Cornell Lab publishes Status and Trends 
data products. Accessible through 
download or API call, including through the 
r package ebirdst available on CRAN



What types of questions are these data useful for? 
Both to an extent “use agnostic” 
models (Wiersma, 2023)

Volume of data is enormous!

Ex. Incredibly useful for 
training Species Distribution 
Models

Rapid data collection 

Ex. Tracking range 
shifts/spread of invasive species

Capture phenological variation

Other potential non-target uses!
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What types of questions are these data useful for? 
Both to an extent “use agnostic” 
models (Wiersma, 2023)

Volume of data is enormous!

Ex. Incredibly useful for training 
Species Distribution Models

Rapid data collection 

Ex. Tracking range shifts/spread 
of invasive species

Capture phenological & geographical 
shifts

Other potential uses/data scraping!



Citizen Science is a Tool for Outreach & Empowerment 
Increase Public Engagement

Empower local communities

Support Conservation



Limitations
Data make abundance estimation difficult

Things like ebird’s quantification of effort help, but 
still need to account for biases & detection probability

Spatial/taxonomic biases mean we have to interpolate a lot 
in some places/times

Diversity is often low in citizen science spaces 

Allf et al. (2022) found that members of US citizen 
science projects were 8x more likely to be white and 5x more 
likely to hold advanced degrees than the general populace

Need to create inclusive spaces and encourage 
community-level participation
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