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Citizen Science

* What is citizen science? Scientific research conducted, in whole or in
part, by amateur or nonprofessional scientists

VisitUs | Managing theLand |

Participatory Science for Environmental
Protection

Citizen Science Citizen Science
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Also known as:

crowd science
crowd-sourced science
civic monitoring
volunteer monitoring
networked science
participatory
monitoring/research



[ The Rise of Citizen Science ]

* GBIF — Global Biodiversity

Information Facility

* Citizen scientists have been
contributing a large and
growing percentage of records
to the GBIF network.

* 50% of occurrence records on
GBIF are citizen science
observations

* eBird
* jNaturalist

» Swedish Species Observation
System
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The Rise of Citizen Science

* Number of Programs

GROWTH OF CITIZEN SCIENCE PROJECTS
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https://www.scseagrant.org/citiz
en-science-encouraging-public-

engagement/

And NASA!

Citizen Science




[ The Value of Citizen Science ]

*Significance of citizen science to research greater than perceived

Annotation, Interpretation,

“Quality of data collected by
volunteers, on a project-by-
project basis, has generally
been found as reliable as the
data collected by
professionals”

https://www.vgiscience.org/about.html




How Can we Make Optimal Use of Citizen Science Data? ]

Expert Crowd Treated Crowd
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Foody, See, Fritz et al., 2013

Foody, G. M., See, L., Fritz, S., Van
der Velde, M., Perger, C., Schill, C.,
& Boyd, D. S. (2013). Assessing the
accuracy of volunteered geographic
information arising from multiple
contributors to an internet based
collaborative project. Transactions in
™ GIS, 17(6), 847-860.
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Citizen Science - iNatrualist
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About s BAM

Hundreds of dead migranl birds have been
reported i the state of New Mexico duaing
2020 and
Colorada, and Texies, Help the bisds by reparting
avian mortalities encountered i the Southwest

United States and Maxico. Please photograph any

ABOUT SPECIAL REPORTS TOPICS v PROJECTS v NEWSLETTER SUBMIT TO EOS ey
>

1373 226 542 923 ¥ Stats
JESERVATION

Mass Bird Die-Off Linked to Wildfires and Toxic ==

Gases

Using observations from crowdsourced science and weather location data, researchers concluded that wildfires caused a mass die-
off of birds in the western and central United States in 2020.

By Joshua Rapp Learn 26 March 2021 8 ™ O o @

Finches, Euphonias
Famby frngilatan

AMMONIA POLLUTION IS UW PROFESSOR LEADS
GETTING WORSE, DRIVEN B) STUDY THAT FOUND FIRES,
FARMS AND HIGH TEMPS SUMMER SNOWSTORMS
o - REATED UNPRECEDENT

Researchers found a connection between a mass bird die-off in the western and central United States and wildfires. Credit: elitatt/Flickr, CC BY-5A 2.0

SEVERE WILDFIRES IN
WYOMING LAST YEAR KILLED
MASSIVE NUMBERS OF BIRDS

UW: STUDY FINDS 2020
WILDFIRES, SUMMER SNOW
LINKED TO MASS
MIGRATORY BIRD
MORTALITIES




Spatial-Temporal Modeling

. . i . 21 environmental covariates from earth
Bird mortalltY data from.lNaturallst observation to account for wildfires, air
southwest Avian Mortality Project quality, drought, and others
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Unprecedented migratory bird die-off: A citizen-based GWR model for Phase 1. A) urban; B) o = o 2 for Phase 3. A) distance to fire; B) maximum
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Geospatial Machine Learning

UNIVERSITY of

. Partial Dependency plots of covariates used in the RF models
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ig 1. Citizen science observations for the mortality of Wilson’s Warbler, Barn
Owl, and Common Murre. Each symbol may represent multiple carcasses.

Wilson’s Warbler was determined by early winter storms, with more deaths identified in areas with high
average maximum daily snow cover.

Barn Owils responded to the effects of both environmental events but were most prominently impacted
by the effects of wildfire-induced air pollution.

Yang, A., Rodriguez, M., Yang, D., Yang, J., Cheng, W., Cai, C., & Qiu, H. (2022). Leveraging Machine Learning and Geo-Tagged Citizen Science Data to
Disentangle the Factors of Avian Mortality Events at the Species Level. Remote Sensing, 14(10), 2369.




[ GLOBE Observer Products ]

GLOBE Observer invites citizens to make environmental
observations that complement NASA satellite observations to
help scientists studying Earth and the global environment.

By using the GLOBE Observer app, you are joining the GLOBE
community and contributing important scientific data to NASA,

GLOBE, your local community, and students and scientists
worldwide.

« Core Protocols - Four Spheres + System

« Arctic and Earth SIGNs (STEM Integration of GLOBE and NASA) - GLOBE,
NASA, Culturally Responsive Curriculum

«  Winter Berries - GLOBE berry monitoring protocols

« Science Research Project J
* Local Issues

» Science Symposium

Land Cover & Mosquito Habitat

Investigations

Atmosphere

Biosphere

B ANy 0

Hydrosphere

‘ Earth as a System
The 1
fic




NASA GLOBE Observer

M GLOBE Observer Team The GLOBE Program and NASA

Data Collection Photo Review > Data Storage

Citizen scientists collect data The team manually reviews Data enters the GLOBE database
using the app photos for privacy daily maintained by NASA and GLOBE

Data Availability
All GLOBE data are openly available in a
public database at globe.gov/globe-data

T

Challenge Data

Challenge data are curated with qualily assurance checks for
location accuracy and published on the GLOBE Observer website

Raw Data

Raw data are documented in
the GLOBE Data User Guide
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The GLOBE Observer - Land Cover

(a) (b) Example directional views

Categories South East

Herbaceous vegetation
(2,336 samples)

A Urban
North photo (2,261 samples)
N 4
/ Closed forest
2 P (1,263 samples)
Q i
@
g West photo @ East photo Woodland
o ) & (442 samples)
= rd ™
—
Cultivated land
2 / ~ (518 samples)

South photo Barren land

(547 samples)

Open water
(357 samples)
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GLOBE Multi-View Land Cover Classification |

(b)
jrzeme=s Kenya
(91; 0.98%)
f g Germany
Croatia -, (87; 0.94%)
(274;2.96%) Y S/ Others
5. 4 (619; 6.69%)

Poland -----
(579; 6.26%)
Thailand - %

(694; 7.50%)

samples

India ----- 4
(833; 9.00%)

R The United States
(6,077; 65.67%)




GLOBE Multi-View Land Cover Classification

End-to-end | ______Sclectedbackbones '
framework Either vee View-based
i ‘_. : probabilities
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GLOBE Observer Land Cover
data collecting protocols

______________________________

Score fusion
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! Vector Concatenation -

Stacking & 1 x 1 Convolution Element-wise & Max operation
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GLOBE Multi-View Land Cover Classification

"®1(a1) Double views ***1(b1) Early fusion

-

* Weighted F1 scores for
investigated deep

e —— learning architectures
| e _ | B _ } using different levels of
ki == aml ' al | ' | i directional view
: g involvement under
g g different fusion
71 (a3) Quadruple views . "1 (63) Late fusion

strategies.

For ALL fusion methods,
4 directional accuracy >
the other directionals




GLOBE Multi-View Land Cover Classification
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The GLOBE Observer - Mosquito

/7 GLOBE

mosqmto

& globe observer app / :“:‘ J ‘ h a b Itat
cLosE Obsener #.J Observer 1OUUS mapper

Wha-t iS GLOBE ».‘.'!"-/ _

How to join GLOBE

Review/Send

Observations
Login

My Observations

GLOBE Observer invites you to take environmenta Create an Account e, : A" Todayns Moquito
observations supporting NASA, — -
Measurements

FLORIDA




GLOBE Observer Mosquito

Mosquito ->
MicroHabitat

A bar plot
showing how
frequently each
category appears
in the dataset.
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pond
puddle or still water next to a creek, stream or river
puddle, vehhicle or animal tracks
cement, metal or plastic tank
ditch
other
dish or pot
swamp or wetland
lake
adult mosquito tra
fountain or bird bat
can or bottle
tree holes
public works - culvert, bridge, road
flower or plant pot/tray
trash container
plant clumps (bamboo etc)
discarded: other
jar
ovitrap
tire
animal trough or water bowl
puddle, vehicle or animal tracks
rain gutter or other architectural feature
estuary
pool
bay or ocean
reservoir
grill or outdoor appliance
plant husk (areca, coconut etc)
old car or boat
well or cistern
animal shell (tortoise, mollusk etc)

Lllllllllllllllllll

o

50 100

150
Count

200 250




[ The Secret Weapon: You! ]

Leveraging our network to supercharge citizen engagement

{..§
s gRie q
: -
=g @'L'
N
\ ‘

Citizen
Science

e/
GLOBE |

Turning every smartphone into
a mosquito-tracking
supercomputer

GLOBE's global army of
citizen scientists




( Data Consistency ]

Stage [I—GLOBE-NASA consistency check

s Bayesian Maximum Entropy (BME) approach

Posterior spatial

0 Converts discrete GLOBE data to continuous spatial | CLonEdatse dtibatio
distribution . o
O Combines information theory and Bayesian statistics 1 ) Coitny
: NASA observations | ¢"beddings i
% Three-stage BME process: | St .
QO Prior: Calculate joint probability density using general | [ oo |
knowledge e
0 Meta-prior: Incorporate specific measured and soft ‘
data e e
Q Posterior: Apply Bayes' theorem for final probability . e observations
distribution "~

]
Statistical approaches:

*  Regression models

+» Outcome: Statistically comparable surfaces between
GLOBE and NASA observations

»  Weighted generalized additive models
Deep-learning based approaches

*  Hopfield neural network

*  Long-Short-Term Memory

O Ensures consistency before data assimilation . ]
O Crucial for reliable mosquito habitat mapping GLOBE-NASA consistency check and
UF downscaling framework

UNT v“ﬁ‘iﬁk



GLOBE Observer Data Explorer

Forest Ecoregion (Level I} Organization

® GLOBE Observer Data Explorer al all

Total Observations Average Score W ontario

1.3k 97.6%

Cumulative Completeness

Average Score Total NaN Values

81.7% 136

Sub-Completeness

Primary Classification

600 mi I %‘ A
< MEXICO) Havanall, A\,

Maxar, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community | NONE | Esri, Garmin, FAO, NOAA, EPA Powered by Esri

GLOBE Observations | Photo Status

Jul Sep ¢ Mar May Jul Sep Nov

2019

Q

Ma May Jui P Nov

2020 2021

Photo Count

@ He s B ban, R arki
Date
Commercia > Other

Photo Status Organization Ecoregion Date National Forest

all

Top 25 Observations

Unity Point School | lllinois

. NA

. SOUTHEASTERN USA PLAINS

. Shawnee National Forest | Region 09
. 0.90

College of Earth, Ocean, Atmospheric Sciences (CEOAS)
GLOBE v-School | Oregon

. NA
. WESTERN CORDILLERA

. Mt. Hood National Forest | Region 06
. 0.92

College of Earth, Ocean, Atmospheric Sciences (CEOAS)
GLOBE v-Schoel | Oregon

. Trees, Closely Spaced,
Evergreen - Needle Leaved
WESTERN CORDILLERA
Mt. Hood National Forest | Region 06
0.94

College of Earth, Ocean, Atmospheric Sciences (CEQAS)
GLOBE v-Schoel | Oregon

. Open Water, Freshwater

. WESTERN CORDILLERA

. Mt. Hood National Forest | Region 04

. 0.94

College of Earth, Ocean, Atmospheric Sciences (CEOAS)
GLOBE v-School | Oregon

. NA
. WESTERN CORDILLERA
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The GLOBE Observer - Mosquito

Total Community Science Contributions
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Vancouver

San

Frangisto

Los Afgeles
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Mosquito Habitats

Total Community Science
Contributions

About Filters

Data Visualizations

sercentage of
and other qualities of
update based on the
filters you select!

Monthly Community
Contributions

LA
‘ kfwf%sijf&fui

Month

Yearly Community

Contributions
Mexico ity

8égots

Sa0 Paiilo

Mosquito Habitats (Water

Source)

Highest Contributions by

Country

GLOBE Community Contributions

Stockholm
Moscow

Warsaw
London

Paris

Madrid Istanbul

Baghdad

New Delhi

Mumbal

Johannesburg

Total Community Science
Contributions

30,262

About Filters

Data Visualizations

filters you select!

v Time Series

Monthly Community

Contributions

Vancouver

D

Frantisco

Month

Yearly Community

Contributions

Mosquito Habitats (Water

Source)

Highest Contributions by

Country

Mosquito Data Count

v Time Series

Monthly Community

Contributions

1000

Yearly Community

Contributions

CHic
& e |
D "

(4] L%

Mexicp City

Bogots

Mosquito Habitats (Water

PY o Source)

@ Sao Paulo

Buenos
Aires

~ Community Science

Highest Contributions by
Country




[ Take-Home Message ]

‘Power of Collaboration: citizen network amplifying impact across the
Americas

*Your Contribution Matters: Every observation helps build a healthier future
‘Beyond Mosquitoes: Paving the way for global health innovation

* Join Us: Be part of the solution - download GLOBE Observer app today! And
become our partner!

» Together, we're not just predicting the future of health — we're creating it.




¢ Questions?
»* Contact: yangdil031@ufl.edu






