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Carnivorous plants are cool! ©
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And some ppl. like to see them in the wild
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Let's use the example of the anonymous botanist
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But where else to find them?
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Schaukasten mit Insektivoren im Tropenschauhaus der Universitat Hamburg
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One (major) reason: Danger of poaching 3
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So, what now, give up?
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Images with descriptions and coordinates!
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Data download & filter
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Data download & filter

images: Craig Moe (CC BY-NC 2.0),
Jane Nearing, (CC BY-NC 2.0),
and Mike Linksvayer (CC0 1.0)
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Data download & filter
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Tool to explore the
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Lot’s of interesting data exploration
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Data errors and biases?




Data bias: Posts per person — Power law
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Data bias: Posts per species — Power law
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eographic data bias? How to analyze?
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Geographic data bias? How to analyze?

Global access to knowledge about life on Earth
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Data bias on a smaller scale: Accessibility
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Data errors,

unintentional & intentional
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Verification: Data imprecision
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Verification: Data imprecision
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Verification: Data imprecision

Pinguiculz ’.Hl:‘;v‘v!ufollam

Pinguicua Msneriifolia

L n 4
Pinguicula vallsaerifoliag (»:' v

75
.
-

ol
.
P!
Imagery Date: 4/2/2016§

image: © anonymous Flickr user

Isenberg et al. - Do You Believe Your (Social Media) Data? A Personal Story on Location Data Biases, Errors, and Plausibility as well as their Visualization




"

Verification: Data impreeision rapulation

\ -,4‘}.'; - s

Pinguiculz l\ll:‘;v‘vnlfoha[ﬁ

Pinguiculz

Pinguicula

image: © anonymous Flickr user

Isenberg et al. - Do You Believe Your (Social Media) Data? A Personal Story on Location Data Biases, Errors, and Plausibility as well as their Visualization




Data manipulation: Data by same person
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Data manipulation: Data by same person

© ©

Greenland

[
3

Bolivia
4
Paraguay
chile i )
Uruguay
Argentina

® Ve

Morocco

Mauritania

omen
Mali Niger
o Sudan Veimon
Birkin
u._u®
Nigeria

2"d |argest
contributor in
~ our dataset;

- more than
380 pictures

Kazakhstan
Mongolia
Uzbekistan < rgyzsten
Turkmenistan
China South Korea

Afghanistan

Iran
paiston ®
Nopsl
Algeria Libya Egypt el @

Saudi Arabia India

Ghana South Sudan EthioPia @

Myal
®ur
40
o 'Vietnam
@ Somalia
Kenya

DRC @ @
T@ma
Angola

Zambia . rozambiqu
Namibia |~ Zimbabwe
Ma ar
BO(S\‘@

@n Ahvca®

o
P Do ©

&Dua New
@ uinea

land



Data manipulation: Pattern?




Data manipulation: Pattern?
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Data manipulation: Pattern?
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Data manipulation: Pattern?

log,(As)

n n >

day 1 date, time, & distance
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Data manipulation: Pattern?
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Data manipulation: Pattern?
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Data manipulation: Pattern?
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Data manipulation: Pattern?

days
with
pictures

date, time, & distance

Isenberg et al. - Do You Believe Your (Social Media) Data? A Personal Story on Location Data Biases, Errors, and Plausibility as well as their Visualization



Motion Plausability Profile
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Motion Plausability Profile
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Motion Plausability Profile
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Motion Plausability Profile
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Motion Plausability Profile for other ppl.
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Motion Plausability Profile for other ppl.
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Motion Plausability Profile for other ppl.
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Motion Plausability Profile for other ppl.
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Motion Plausability Profile for other ppl.
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Then we found out about ...

Naturalist



Then we found out about ...
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MPP example for iNaturalist
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iNaturalist comparison to our data
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Overview of errors and biases

Biases and errors as discussed in Sec. 4-7: our evidence (visualizations, examples), and links past literature where these biases/errors have been
discussed before (incl. those'newly demonstrated for either data'souirce, known problems in data analysis but here demonstrated for species data
collected by citizen scientists, and known problems with new aspects shown). Figures beyond Fig. 21 can be found in the additional material.

name and description type shown for Pano- shown for past discussion for regular  past discussion for “repur-
ramio/Flickr iNaturalist citizen science data posed” social media data

general population bias, people are not evenly distributed on Earth bias Fig. 6 Fig. 6 e.g.[13] e.g. [61]
poster-population bias, posters do not represent the overall population bias Fig. 5(a) vs. 6 Fig. 18 vs. 6 e.g., [12],[13], [40] e.g., [17], [18], [55]
cultural tool bias, social media posters adopt tools or services bias comparison of both datsets: typical problem of social media (e. g., [34])
differently based on their region of origin Fig. 21, Fig. 49-64
global site popularity, popular regions where people live, travel to, or bias Fig. 5 Fig. 18 e.g.. [22] none thk."
spend vacations get more reports (e. g., national parks)
local site popularity, specifically marked places in natural/statefetc. bias Fig. 8, 44 Fig. 45 none rbk." none rbk."
parks (e. g.. walks, view points) get many reports in very small places
local site access, more reports near or close to roads or paths bias Fig. 7, 46 Fig. 46 abstract (“convenient loca- | none thk. "

tions™) [13], coarse (road/

path density) [8], [23],

[47]; not detailed as Fig. 7
individual poster contribution skew, power law of number of bias  Fig. 9(a), Fig. 31 Fig. 17(a), e. g.. [44] (typical none tbk.” (typical problem;
contributions by individual posters Fig. 34 problem; e. g., [52]) e g, [52])
inapplicable entries, some entries should not have been included; e.g..  error  Fig. 1, but data no; rare due to participant training [40], n/a but typical problem,
cultivated plants at home, in stores, or in botanical gardens is “involuntary”™ cultivation tag [66], data cleaning [76] data cleaning [76] possible
inherent geographic location offset, natural limitations of GPS location error  inherent, Fig. 44 inherent, e.g., [16], [42], [70] only in passing: [18]
measurement Fig. 45
small offset through (well-intentioned) manual location entry w/o error inherent; e. g., inherent; e. g., none rbk. " none thk.”
GPS data from memory (e. g., prior to public GPS start in 1980s) F7826985010 iN 48182055
coordinate errors through (well-intentioned) manual location entry error none found, none found e.g.,[71].[76] e. g, [27], [37]; strangely,
w/o GPS data, coordinate flips, zeroed coordinates (i. e., major errors) Fig. 5(c) vs. 37 our data lacks such errors
species popularity, popular plants species get more reports, power law bias Fig. 9(b), 32 Fig. 17(b), 35 e g, [13] typical problem (e. g., [13])
only genus classification, lack of poster expertise error e g., F35188184 rare e.g.,[16] typical problem (e. g., [ 16])
species misclassification, lack of poster expertise error  e.g., F16332954669 rare e.g., [13],[15]. [16] none tbk."
species classification change, errors that appear over time because error Fig. 11,47 Fig. 48 e.g,[14] typical problem (e. g., [75])
recognized species classification has changed
lack of species classification, images are unlabeled so less likely to be bias e.g., n/a, actively usually nfa none thk."
used because difficult to find F 24857758530 prevented
search tool limitations, search returns incomplete/inconsistent results or bias Fig. 27, Fig. 28 none found or none rbk., " also not found e. g., [51]; but specific
encourages posters to remove their contributions inherent by us, probably n/a aspects (Fig. 27, 28) new
single item offset through intentionally false location entry, location  error Sec. 5, Fig. 15, none found usually n/a only in passing: [17]
offset because posters do not want to reveal exact location F 3020563046 explicitly
multiple items on single, offset location through intentionally false error  Sec. 5, Fig. 10, Fig. 70(e), locations recorded at region | nene bk, "
location entry, exact same location for multiple items, possibly to avoid Fig. 15 T1(a) centroid or on a raster [76];
the extra effort for entry or due to deliberate location obfuscation intentional obfuscation more

likely for posted images
random offset for geo-privacy as supported by citizen science projects nfa n/a built-in e. g., iNaturalist n/a (coord. can be omitted)
cultural differences in use of geo privacy of citizen science projects n/a n/a Fig. 19, 41-43 none rbk.” nfa
duplicated entries when combining independent datasets bias Fig. 73(a) vs. 73(b) typical problem in data source merging
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Interesting data aspects

* beyond uncertainty: data errors, data bias, data plausibility ..

» futility of data secrecy vs. citizen science

images: The Carnivorous Plant FAQ (sarracenia.com)
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More information | =

+ extended additional . JE _
materials included in " Srille o
author version P SR

. two versions of the paper: — " L s n
additional one for readers w/ color impairments

» data intentionally not shared
» () GitHub repo for iNaturalist data processing

» (R GRSI stamp awarded
* see project website: tinyurl.com/vis-bias
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