Deep Lake Explorer

Bringing citizen scientists to the
underwater world of the Great Lakes

Molly Wick, ORISE Fellow, Midcontinent Ecology Division Laboratory, USEPA wick.molly@epa.gov
Mari Nord, Matt Pawlowski, Rick Debbout, Jonathan Launspach, David Bolgrien, Ted Angradi

Office of Research and Development * Office of Water » Region 5 * Great Lakes National Program Office * Oak Ridge Institute for Science * GDIT

SERAUTIEUE RS

.


mailto:wick.molly@epa.gov

UnderwaterVideo in the Great Lakes

Talk
outline

» Crowdsourcing Science with Zooniverse

Pilot study goals

* Deep Lake Explorer Tour

e Lessons Learned

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Underwater video

* Opportunity to characterize benthic conditions at sites where grab sampling
isn't effective.

» EPA’s National Coastal Condition Assessment - every 5 years
— Water quality, sediment quality, macroinvertebrates, fish tissue, underwater video

— Over 1000 videos in Great Lakes nearshore & connecting channels

 Rapidly improving video technology = Need timely, effective analysis tools

* Video quality challenges:
— Water clarity, turbidity, lighting, depth of field issues, image stability

— Can be addressed through improved video collection — we’re working on this!

— Analysis is subjective

* Consensus-based interpretation by multiple analysts: Crowdsourcing

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Zooniverse.org

* Crowdsource media interpretation
* Mostly imagery, a few camera or audio projects

* Many viewers build consensus on interpretation of
media

* Easy to build projects
 Underwater video is new to Zooniverse

e Zooniverse new to EPA
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Pilot study goals: Prove the method

* Can crowdsourcing analysis of underwater video...?
— Produce timely, reliable, reproducible data
— Be cost-effective
— Meet the data needs of managers

— Educate and foster stewardship for the Great Lakes

* Current Status: Beta-testing app with subset of data
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Successful Zooniverse projects

User can learn about what interests them while providing valuable research contribution
Simple and easy to participate - best guesses
No complicated training
Volunteers’ contributions make it work

— Public recognition, challenges, gamification, graduated tasks
Feedback and interaction with scientists

— Forum allows conversation and questions about analysis and videos

— Ongoing communication - Newsletter/social media, post results

Successful projects: Volunteers get invested in project = educates and fosters
stewardship, moves research forward quickly & effectively, all at low cost.

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Video collection sites
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Stakeholder-defined data needs

Zebra (Dreissena polymorpha) and quagga (Dreissena
bugensis) mussels

— We don’t know their distribution/abundance across Great
Lakes through time or current status?

— Where are invasive mussels present?

Round Gobies (Neogobius melanostomus):

— Difficult to survey - We don’t know distribution, abundance,
current status, or understand habitat or relation to dreissenids

— Abundant in Erie and Ontario
* 2002: 9.9 billion individuals in western Lake Erie!
— Presence/absence

— Association with habitat characteristics (substrate and
vegetation)

Keep analysis simple

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Deep Lake Explorer

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer
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Project Overview
Welcome to the Deep Lake Explorer where you can help us learn more about the underwater world of the
Great Lakes.

The EPA's National Coastal Condition Assessment collects underwater videos along the Great Lakes coasts
every five years. The videos provide a wealth of information about habitat and species.

While watching the underwater videos is exciting, it is time-consuming, challenging, and expensive when only
a few experts review the videos. We are asking for your help to interpret the videos so we can review them in
a timely fashion. You will also be part of a pilot effort in improving how video footage can be crowdsourced!

Why is this important?
In the past several decades, over 180 aquatic invasive species have been introduced into the Great Lakes.
These aquatic invaders have altered the Great Lakes ecosystem. Not only are aquatic invasive species difficult
to control, but they are also difficult to study. While studies have confirmed the presence and establishment
of invasive species in the Great Lakes, few studies have been able to characterize the spread or abundance of
invasive species in the Great Lakes.

Underwater video footage can tell us more information than other sampling techniques that target sediment
or fish. Videos provide information about both habitat and the presence and abundance of invasive species
within that habitat. Video can also be used to investigate fish behavior. For example, underwater video in
Lake Huron captured round gobies using rotational feeding (Angradi, 2018). Rotational feeding is an
uncemmon technique where the fish twists its body violently in order to tear off pieces of crushed mussels to
get the meat of the mussel.

You can help us Identify invasive species like round gobies and zebra and quagga mussels and classify habitat
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About

* Background on the project

* Results as they become available
* Frequently asked questions

* Links: Map viewer of videos for all the
sites
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* Screenshots from videos

What kind of substrate do you see in these
images?

FIELD GUIDE

* Classify habitat characteristics:

Hard bottom - includes rocks, boulders,
gravel, cobble.

— Is substrate mostly hard, soft, or
mixed?

Soft bottom - includes sand, silt or clay.

Both hard and soft bottom.

— Isvegetation present?

NEED SOME HELP WITH THIS TASK?

LRBL Done & Talk
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Lessons learned

Flora workflow beta-testing results:

— 8reviews needed for 75% agreement

Video quality may be limiting factor

— Balancing file size with loading time

Different web browsers, devices, platforms, internet speed

Potential for incorporating other datasets with higher quality video

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Status and next steps

Complete beta-testing for Fauna workflow

Launch Deep Lake Explorer for public

Synthesize & report results to volunteers

Incorporate other higher quality datasets

Testing GoPro/framed rig for future NCCA

—
Aug 11,2017

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer




Thank you!

Stakeholder team

Molly Wick lllinois Department DNR
wick.molly@epa.gov Illinois EPA
Oak Ridge Institute for Science Indiana DEM
U.S. EPA Mid-Continent Ecology Division Indiana DNR
Michigan DEQ
EPA team: Michigan DNR

Minnesota DNR
Minnesota PCA
Minnesota Sea Grant
New York State DEC
Ohio EPA
Ohio Lake Erie Commission
Pennsylvania DCNR
USGS Great Lakes Science Center
WELCOME TO THE ZOONIVERSE University of Wisconsin — Extension Lakes

Wi in DNR
People-powered research eonsm

Mari Nord, Dave Bolgrien, Matt Pawlowski, Jon Launspach, Rick Debbout,
Ted Angradi, Carole Braverman, Beth Hinchey-Malloy, Hugh Sullivan, Sarah
Lehmann, Jay Benforado, Emily Hall, Alison Parker, others

Funding from
EPA ORD Regional State Innovation Grant
Great Lakes Restoration Initiative

_Check out Deep Lake Explorer at

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer
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Check out Deep Lake Explorer at

https://www.zooniverse.org/projects/mollwick/deep-lake-explorer

Until the app is launched live, you will need direct link to this.
Afteritis launched live, you can go to Zooniverse homepage to find it.







