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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

Adapted from
Caren Cooper

» Only engaging with scientists



Engaging the Public

» 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
guestions, 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 at Any Part of the
Scientific Cycle
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Field-based Tasks &
Low-Cost Sensors

Text “MI1025” and the
current height to:

616-951-3218
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Play a game to map the brain

_

Investigations—Classify the cyclone by answering the questions below.

Pick the cyclone type. then choose the
closest match,
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INTERNATIONAL

Prizes and Challenges
OPEN DATA

HackaTHON @ Hackathons & Makers

Industrial Arts Artists Chemistry “Magic”
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Impact Beyond Science

Rod Croas #Map4Ebola .

/ Red Cross
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Did You Feel It?

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

Significant Events

W

Population (thousands)
- <100

< 100 - 1,000

) 1,000 - 2,000

) »2,000

Did You Feel 1t?
(Intensity)

Did You Feel It?
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Felt Report

Your location when the earthquake occurred

Did pictures on walls move or get knocked askew?

Not specified
Yes, but did not fail
Yos, and some fell

Hy "7 pid any furniture or appliances slide, topple over, or
become displaced?

Naot specified

J G | No
(l ‘i’ Yes
."’ -
M' i Was a heavy appliance (refrigerator or range) affected?
i
E'f -T-TE Not specified

Yes, some contents fell out
Yes, shifted by inches
Yes, shifted by a foot or more

Yes, overturned

Were free-standing walls or fences damaged?

~ 3 million DYFI reports =

USGS

science for a changing world

RS

since 1997

Yes, some were cracked
Yes, some partially fel

Yes, some fell completely

Cancel



Tweet Earthquake Dispatch (TED)

http://earthquake.usgs.gov/earthguakes/ted

| _ (@ Internal alert system to

seismologists that detects
- _ felt earthquakes by
- B ] = harvesting Twitter data

o @ Broadcast @USGSted
public Tweet alerts with
frequency of earthquake
tweets and official USGS

o seismic data
Prelim M5.5 earthquake OFFSHORE

COQUIMBO, CHILE Aug-23 23:10 UTC,

updates on.doi.gov/1V38Yih, 82 #temblor

tweets/min




ICoast — Did the Coast Change?

http://icoast.us

< USGS

USGSICM Dldmcou!chl 9.?

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

TASK 4: SPECIFY CHANGES TO COASTAL LANDFORMS

‘What changes do you see in the POST-storm photo for each coastal change process? Which coastal change process is most dominant in the
POST-storm photo?

(choose ono)

............

o B2
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» Educate the public about coastal
vulnerability from extreme storms

Hurricane Sandy (10/29/2012)
Probabilities of coastal erosion

» Ground truth and enhance USGS
e coastal change prediction model

- 0- 10
. 10-20
. 20 - 30
. 30 - 40
I 40 - 50
B 50 - 60
60-70
70 - 80
80-90
90 - 100



Visualizing Critical Minerals
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> Data wrangling spatiotemporal spreadsheets into interactive visualizations
» Make the data more open, accessible, and machine-readable

> Leverage data science approaches and civic hacking opportunities



Civic Hacking

» 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




Open Innovation Trends

-

. User Experience
e Crowdsourcing

Agile Development

e Citizen Science DevOps

Public
e Civic Hacking Identify Use Cases
Engagement and (Potential) Users
\_ J
~ )
Data
e Big Data Integration SClence Open Government
and Visualization
e Data-Driven Stories to Unlocking Data
inform Decision Making
Transparency
e Predictive Modeling
N y, )
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2013 OSTP Memo — Public Access

FICE F THE P}

”...develop plans to make
e | the published results of
federally funded research

SUBJECT:  Increasing Access to the Results of Federally Furxded Scientific Reseurch °
1. Policy Principles freely avallable to the

The Administration is committed to ensuring that, to the greatest extent and with the fewest

[ ] [ ] [ ]
constraints possible and consistent with law and the objectives set out below, the direct results of
federally funded scientific rescarch are made available to and uscful for the public, industry, and p u I c WI I n O n e ye a r O

the scientific community. Such results include peer-reviewed publications and digital data

. o [ ] [ ] [ ] [ ]
Scientific research supported by the Federal Government catalyzes innovative breakthroughs that
drive our economy. The results of that research became the grist for new msights and are assets p u I ca I o n a n re q u I rl n g

for progress in arcas such as health, encrgy, the environment, agriculture, and national security

Access to digital data sets resulting from federally funded research allows companies to focus

resources and effors on understanding and exploiting discoveries. For example, open weather re S e a rc e rs to ette r

data underpins the forecasting industry, and making genome sequences publicly available las

spawned many biotechnology innovations. In addition, wider availability of peer-reviewed

publications and scientific data in digital formats will create innovative economic markets for

services related to curation, preservation, analysis, and visualization. Policics that mobilize these a cco u n t fo r a n d m a n a e
publications and data for re-use through preservation and broader public sccess also maximize

the impect and accountability of the Federal research investment. These policies will accelerate

sclentific breakthroughs and innovation, promote eatreprencurship, and enhance economic

the digital data resulting

I'he Administration also recognizes that publishers provide valuable services, including the
coordinsation of peer review, that are essential for ensuring the high quality and integrity of many
scholarly publicat

" jons. [t is critical that these services continue to be made available. [t is also fro m fe d e ra I I fu n d e d
important that Federal policy not adversely affect opportunities for researchers who are not

funded by the Federal Government to disseminate uny anpalysis or results of their research

¢ . ° ° gre )
T'o achieve the Administration's commitrment to increase access to federally funded published S c I e n t I I c re S e a rc
research and digital scientific data, Federal agencies investing in research and development must °

have clear and coordinated policies for increasing such access.




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

EXECUTIVE OFFICE OF THE PRESIDENT o EXECUTIVE QFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY - . ’ R
WASHINGTON | P Ny lfs)

Guidance to Federal Departinonts and Agencies for Fiscal Year 2015 Report on Use of Prize MEMORANDUM FOR GENERAL COUNSELS AND CHIEF INFORMATION OFFICERS
Authority in the America COMPETES Reauthorization Act FOR EXECUTIVE DEPARTMENTS AND AGENCIES

October 28, 20015 FROM Horis Besshieyn
General Counsel

By no later than December 31, 2015, using the foemat below, p! art 1o the Whise House

OSTP) ol act

Steven VanRoekel
Federal Chief Information Officer

Office of Scenee and Techsology |

our sgeocy carried ot during fiscal

year 2014 under Section 24 of the Stevenson-Wydler Technolo

SUBJECT: Prze Authorlty in the America COMPETES Reauthorizaton Act
SUBMISSION DETAILS
, President Obama

Section 105 ot

COMYETLS
Joms) 1 the Seevenso

* Submit reports by email 10 przes@osgpeoy by: COB December 31, 2015

o peovide agencies with

e touh problems, snd
* Requirements: Scction 24(p) of the Stevenson-Wydier Act roquires a report on all ;

competitions conducted under Section 2. Agencies should use the template below to report to Challessoes and Przes o Promaot

OSTP all acuivites w

, Chis new pge 4 giry is de auchoeity of Pederal spencies to con

goals, It dk

existing praze auth

. wreies are al . e L A
0, Agencies are alvo aupangsd to under thes o funded o by moee than one agency

Repoet to OSTP on prize competitions cunducted under atber legal suthomities, mcluding e Hedenal

-
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TP will repost se The requirements under this ibility to wina
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"
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dan, Uakidbey insurance, in

cerual pn , fursling, and peixe senourss

\TES challenges.

ndoct

rovide updaced results

poize competioans , inchoding

e tha

{Il tepeses

peig eI Ot previously nology Pobey (OSTP) to

al reports
M compiete the arached

inch

sciccrvely on challenges condacted s prioe 2 his new aurh

years

€ COMpennons

U sis0 oeo de in sach

o

it 1o OSTP by L2

3. Provide updates on steps your Agency bas taken to buid infrastructure 1o support prizes and oY

emat petions coadocted under other autho ¢ is 0o aced to eport if an

challenges | ges, cootraces with veadors)

. dedicated persoanel, policies, funds, proc

scy has not cond tons duting the course o o

* Clearance: In your submission, pleasse confirm that approptiate agency leadershipy has appeo ped jalndy by palicy and legal waff in

of Mansgement and Budges (OMB) 1o

0 ol
TES Reausk

e peire muthoticy in v 24 of

aton Ace

STYLE, TONE, GRAMMAR, AND PUNCTUATION

FACT SHERT

Al subsnitsed tepors should follore a foor basic stylke, sooe, grammat and penctimtion nales

. 1] merstences New section 24 of the Ssovensan-Widler Technology Inmovation Act of 1980, 15 US( ), my eoactod
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4 direx |

* Ger w the pair ation of interest
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cusap oo Authoritios
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the g
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¢ In General, Secoon 2

permits a0y agency head to “carry out 8 progeam to swarnd prazes

eively to stirealare lnnovasion tist bas o

potential w advance the mission of the

e Lsesum

fnguage. Avard acronyms and clanfy techrocal terms




2015 OSTP Memo

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
MNGTON. D¢ ]

g STON

w

cptember 30, 2015

MEMORANDUM TO THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
\ /Dl
FROM John P, Holdren  /f / T
Assistant to the Protadent for Science and Technology and
Director of the Office of Science and Technology Policy

SUBJECT Addressing Societal and Scientific Challenges through Citizen Science and
Crowdsourcing

Overyiew

Through citizen science and crowdsourcing, the Federal Government and nongovernmental
organizations engage the American public in addressing socictal needs and accelerating science,
technology, and innovation. In citizen science, the public participates voluntanly' m the
scientific process, addressing real-world problems in ways that may include formulating rescarch
questions, conducting scientific experiments, collecting and analyzing data, interpreting results,
making new discoveries, developing technologies and applications, and solving complex
problems.” In crowdsonrcing, organizations submit an open call for voluntary assistance from a
large group of individuals for online, distributed problem solving

Citizen science and crowdsourcing projects can enhance scientific research and address socictal
needs, while drawing on previously underutilized resources. For example, afier analyzing 338
citizen science biodiversity projects around the world, researchers at the University of
Washington estimated that the in-kind contributions of 1.3<2.3 million citizen science volunteers
to biodiversity research have an cconomic value of up to $2.5 billion per year.” Other benefits
include providing hands-on lcaming in science, technology, engineering, and mathematics
(STEM), and connecting members of the public directly to Federal agency missions and to cach
other, In recognition of these potential benefits, this memorandum encourages the use, where
appropriate, of citizen science and crowdsourcing by Federal agencies

Specifically, this memorandum

i, Outlines principles that agencies should upply in order to ensure future use of citizen
science and crowdsourcing in a way that is appropriate and leads to greatest value and
tmpact;

i Directs agencies to take two specific steps to advance sppropriste application of these
methods:
In bodh cizizen science and crowdsourcang, voluntary pastscipuiion can be active or passive depending oa the nature

of the peogect

tion should not be interpreted to emply that rescarch projects that incorporate volunteers as “subjecta”™ of
SLZEN SCICTICS Projo
AK. Etny K. Burgess, LB, DeBey, N.R. Schenid, H E, Froch
M.A. Harsch, md J K. Parmady. 2014, Global change aad local solutions: Tapping
the unrealized poscatial of cittzen science for biodiversity resesrch, Biologicn! Comservation 1X1. 236244

C. Wagner, )




2015 CCS Act

11411 CONGRESS
18T SESSION S
o

To harness the expertise, ingenuity, and ereativity of all people to contribute

fice

o impovation i the United States to bedp solve problems or s

questians "r_\ encouragng and mmesessing the use of crowdsourcing and

citizen seienee methods within the Fedemd Government, as apprapriate

and for other purposes

IN THE SENATE OF THE UNITED STATES

Mr, Coong introduced tho following bill; which was read twiee and referred

to the Committes or

A BILL

To harness the expertise, ingenuity, and ereativity of all
people to contribute to innovation in the United States
and to help solve problems or seientific questions by
encouraging and inereasing the use of ¢rowdsourcing und
citizen science methods within the Federal Government,

as appropriate, and for other purposes.

1 Be it enacted by the Senate and House of Representa-
2 tives of the United States of America in Congress assembled,
3 SECTION 1. SHORT TITLE.

4 This Aet may be cited as the “Crowdsourcing and

5 Citizen Scienee Act of 2015",

ACS

Chemistry for Life”®

Citizen Science: Empowering a Robust National Effort

e

Juwvm Vernon, Sigma XU and Americen Soet. Saphia 8. Uk, US Geciogicsl Survey

Ardrow Tocedk, Bowsng Green Stase Urivers Dartens Cavaler, Arznra State Usiversity

Dund Matiun, Museus of Scierce Boston Cazen Soence. Guestion & Antwet


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

CitizenScience.gov

> ' CadladlOQ @FedCitSci

300+ projects from 25 agencies

Learn how to create a CCS project -
LQM - | .citi\zen-sciénce..go.v. J
Community of Practice & Agency Coordinators

26



@@ citizenscience.gov

Helping federal agencies accelerate innovation through public participation.

Citizenscience.gov is an official government website designed to accelerate the use of crowdsourcing and citizen science across the US.
government. The site provides a portal to three key assets for federal practitioners: a searchable catalog of federaily supported citizen science
projects, a toolkit to assist with designing and maintaining projects, and a gateway to a federal community of practice to share best practices.

Explore Projects Plan Your Projects Join Our Community

39 catalog & toolkit 238 community

See What's Happening in Federal Citizen Science Follow Us on Twitter

O SFadCitsc

Dreamy for dragonflies: New report tracks

&

their migra!ion with #citizenscience data, tech:
ow.lv/Anb 287 @iorestservice @USGS
CitizenScienceGov
Hngh—seas #cit C :
\quariumPacific and r.he pubhc are helping
: ) A ) ) agencses study aquatic life: ow.'y/4na&L0
Appointed by their federal agencies, a new team of coordinators is helping o BNatGeo

manage, validate and grow citizen science and crowdsourcing initiatives
across government.




https://ccsinventory.WilSONCENter.org  cuesdeces  asapoioc Ao caiaog

PROJECTS AGENCIES

301 25

IDAH20 Master Water
Stewards
FILTER BY: ©@ by U.S. Environmental Protection

- 3 Agency (EPA)
Project Topic

2016 National Parks
BioBlitz - Acadia

Agency Sponsor - —
ganey. =i Lepidoptera BioBlitz
by National Park Service (NPS)

Agency Partner
gansy 2016 National Parks

BioBlitz - American Samoa
Participant Age by National Park Service (NPS)

2016 National Parks : ; : : y Wircin
Intended Outcomes BioBlitz - Antietam: Sy CUPNER % il o E i Beoch
Grassland Birds

by National Park Service (NPS)
Hamilton

2016 National Parks
BioBlitz - Assateague
Island

by National Park Service (NPS)

. ! XICO % Havana -
2016 National Parks \ ‘gff'. taf P ;?cuémi
BioBlitz - Aztec Ruins el #Vierida George 3
& i 4 __San Juan

by National Park Service (NPS) e
h St. John's

- ‘Plymeui
X 2 e -
2016 National Parks i/ ana Roseau
Ve

BioBlitz - Bandelier g Kingstown ' Bridget
Willemstad

by National Park Service (NPS)

*‘#_S‘an Jose Maracé:
2016 National Parks IPANAMA’ dcut.

BioBlitz - Bering Land
Bridge

by National Park Service (NPS)



https://crowdsourcing-toolkit.sites.usa.gov ——

@ toolkit  Federal Crowdsourcing and Citizen Science Toolkit

citizenscience.gov

HOME  HOWTO  CASESTUDIES  RESOURCELIBRARY  LAWANDPOLICY  CITIZENSCIENCE.GOV

How To: Step by Step Case Study Overview Resource Library
This toolkit shows five basic process steps Case studies in this toolkit serve as models The resource library provides a list of all
for planning, designing and carrying out a and provide success stories and challenges resources in this toolkit which you can
crowdsourcing or citizen science project. At to consider while planning a project. You browse through by category. You can also
each step, you'll find a list of tips you can can browse through agency case studies to find resources within each of the process
use to keep your project on track. See the get ideas for a project of your own. Browse steps in the "How To" section of the toolkit.
process steps case studies View resources
The Project Catalog: Find Federally Federal Crowdsourcing and Citizen Other Innovation Communities
Sponsored Projects Science Community = Challenges and Prizes @

The Federal Community of Practice on = OpenGov®

Crowdsourcing and Citizen Science (CCS)
meets monthly to share lessons learned and

= |deation CoP &

iqi &
develop best practices for designing, . DigitalQoy
ST e » implementing, and evaluating = Data.gov®
B ko crowdsourcing and citizen science = SocialMedia CoP &

g initiatives. Learn more about the CCS Learn about these communities

Catalog of federall sponsored prjects
via the Commons Lab. 2 9




HOME ABOUT CITIZENSCIENCE.GOV

& citizensciencegov

Helping federal agencies accelerate innovation through public participation.

Welcome to Our Community!

The White House Office of Science and Technology Policy ~ C Ommu nit
(OSTP), U.S. General Services Administration (GSA), a @ y
number of external partners, and federal agencies are

undertaking a series of initiatives to support and grow

the momentum of citizen science and crowdsourcing

projects across the federal government. There are two primary groups within the federal government
currently working to advance crowdsourcing and citizen science use and practice. These are:

= The Federal Community of Practice for Crowdsourcing and Citizen Science: a grassroots
community open to all federal practitioners working on, funding, or just interested in learning
more about crowdsourcing and citizen science.

= Agency Citizen Science and Crowdsourcing Coordinators: a group of federal employees
designated by federal agency leaders to be responsible for implementing various tasks outlined
in a September 2015 memo & from OSTP to the heads of federal departments and agencies.

If you have questions, please email citizenscience@gsa.gov.
Federal Community of Practice for Crowdsourcing and Citizen Science

The Federal Community of Practice for Crowdsourcing and Citizen Science (CCS) works across the
government to share lessons learned and develop best practices for designing, implementing, and
evaluating crowdsourcing and citizen science initiatives.

30

Related Articles

= GSA Unveils New Hub for
Federal Citizen Science &
Crowdsourcing
Do you have a scientific issue to
address? Wish you had dozens,
hundreds, even thousands
more people helping you out?
There’s help out there, and
now that help is easier than
ever to find. The General
Services Administration (GSA)
yesterday launched
CitizenScience.gov, a new
central hub for citizen science
and crowdsourcing projects
across the federal [...]

= How FEMA Delivers Anytime,
Anywhere Information During
Disasters
No one wants to feel helpless in
an emergency situation. To
provide tips and assistance
anytime, anywhere, the Federal
Emergency Management
Agency (FEMA) stepped up thei
mobile game. FEMA developed




Key Federal Open Innovation Communities

Federal Community of Practice on Crowdsourcing and
Citizen Science (CCS) - a grassroots community open to all federal
practitioners working on, funding, or just interested in learning more about
crowdsourcing and citizen science. This community created a citizenscience.
gov Toolkit, which outlines the steps to take when establishing a new
project, offers case studies that document the process of successful federal
projects or programs, and hosts other resources.

Agency Coordinators - a group of federal employees designated by
federal agency leaders to be responsible for implementing various tasks
within their agency as outlined in a September 2015 memo from OSTP to
the heads of federal departments and agencies.

Prizes and Challenges -Challenge.gov hosts a listing of challenge
and prize competitions, all of which are run by more than 80 agencies
across thefederal government. These include technical, scientific, ideation,
and creative competitions where the U.S. Government seeks innovative
solutions from the public, bringing the best ideas and talent together to
solve mission-centric problems.

Federal Games Guild, a group of federal employees interested

in or actively using video game technologies to address various societal
challenges and Federal agency missions (such as education, workforce
development, healthcare, and citizen science) by connecting with leaders in
the field and sharing experience, strategies, and opportunities.

V¢/ | Wilson

Center http://bit.ly/WilsonCenterCCS



W Wilson 1776- 1816
Ce nte r Thomas Jefferson

H

1890 -1900

gggggg Cooperative Observer
Program Established

1900

CHRISTMAS
BIRD COUNT

The Audubon Society establishes

the Christmas Bird Count, where
volunteers count the number of birds
they see during the weeks surrounding
Christmas. Considered one of the
longest running citizen science
programs.

Term “Citizen Sclonco
is Coined

: 1]
9

http://bit.ly/WilsonCenterCCS




20,000

volunteers

in all 50 States, D.C., Puerto Rico,
the U.S. Virgin Islands and Canada
are collecting real-time rain, hail and
snow data

ggvernment
organlzatlons

300 federal employees from 59
different government organizations

S— 1 ,600 E(j:re particf;taatir;?)in the Fedecz:rlc;:‘l
ﬁ volunteer groups ommunity of Practice on Citizen

: : Science and Crowdsourcing
federally funded citizen science in the United States are

& crowdsourcing projects being engaged in .wa.ter quality
supported by 25 different agencies monitoring

, $2.5 billion
. economic
value

116
BioBlitzes

were held across the U.S. to
monitor species in our National
Parks in 2016, with an estimated
80,000 volunteers

Researchers at the University of Washington estimate that
the in-kind contributions of 1.3-2.3 million citizen science
volunteers to biodiversity research have an economic value

of up to $2.5 billion per year. \Y/ | Wilson

Center http://bit.ly/WilsonCenterCCS



Estimated U.S. Federal Agency Annual Investment

National

Science Department
Foundation of Defense
$44,271,721 $2,955,317

Department of /f'\\

Agriculture [
$68,471 w

Environmental

National Parks Protection
Service Agency
$198,375 $5,353,140

Health and National Oceanic
Human and Atmospheric
Services Administration
$1,244,106 $10,836,046

w \(’:\g:]st%? http://bit.ly/WilsonCenterCCS



Orivers of Chang®

Applications in Ecosystem Services




Related Citizen Science Projects
for Ecosystem Services

Natlonal PhenologyNetwork

Taking the Pulse of Our Planet
Biodiversity Information

Servmg Our Natlon (BISON)

;Naiuralist



B A " 5 x ¥ ' “.
Transforming Participatory Science into Socioecological Praxis

Valuing Marginalized Environmental Knowledges in
the Face of the Neoliberalization of Nature and Science

/J‘ ,O O\ Brian J. Burke and Nik Heynen

The Coweeta Listening Project (CLP) is an
action-research collective that seeks

to listen to residents of Southern Appalachia,
integrate their concerns and experiential
knowledge with ecological and political
ecological research, and build useful and
meaningful connections between

scientists and the pubilic.

=% T IR

e . T




Ecology, 94(11), 2013, pp. 2645-2652
© 2013 by the Ecological Society of America

Using citizen scientists to measure an ecosystem service nationwide

Rukka KAARTINEN,‘J BEss HARDwxcx,' AND Tomas Rosun'
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Discussion Questions

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?
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