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Citizen science defined.....

Citizen science "covers a range of different levels of participation:
from raising public knowledge about science, encouraging citizens to
participate in the scientific process by observing, gathering and
processing data, right up to setting scientific agenda and co-designing
and implementing science-related policies”.

Citizen science may be performed by individuals, teams,
or networks of volunteers. Citizen scientists often partner
with professional scientists to achieve common goals.
Large volunteer networks often allow scientists to
accomplish tasks that would be too expensive or time-
consuming to accomplish through other means.

Many citizen-science projects serve education and
outreach goals.

These projects may be designed for a formal classroom
environment or an informal education environment such
as museums.




Citizen science has come of age (finally)!
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Welcome to the platform for sharing Citizen Science projects, resources, tools, and training
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Citizen science has come of age (finally)!

European | :
“ Commission B Engish EU Funding Programmes promoting the
development of citizen science programmes

around Europe......
Home > H2020-SWAFS-2019 CITIZEN SCIENCE

H2020-SWAFS-2019 CITIZEN SCIENCE

Our aim is therefore that every European citizen becomes a citizen of our
e ocean and waters. This, in itself, is an objective of the Mission: engaging,
inspiring and motivating citizens to fully apprehend our ocean and waters as a
common good. In other words, creating a community of citizens who value the
e ocean and waters as a common good and a natural capital to preserve, who want
Proposed Mission: to engage in the Mission’s goals to know, restore and protect the ocean and
Mission Starfish 2030: waters, as well as to enjoy them with sobriety and care for them collectively.

Restore our Ocean
and Waters

All channels should be used: education of all generations, citizen voluntary
engagement such as beach clean-up initiatives, citizen science, and ocean-
S B A e literacy initiatives for the public at large. This will be embodied in a European

Healthy Oceans, Seas, Coastal and Inland Waters

regeneration voluntary corps, a pan-European ocean literacy coalition of civil

society organisations, schools, museums, aquaria, cultural centres and events, a
pan-European "“blue education” programme and a pan-European strategy for
marine science.

Report




The scale of citizen science campaigns.....

From the global scale....

watch.org
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Noble Pen Shell (Pinna nobilis) survey

M AMAre Project

Funded under the Intereg MED Programme (2014 - 2020). the AMAre (Actions for Marine Protected Areas) project is.
conceived 10 aid Mediteranean countries in the consefvation and management of Gesignaled marine prolected areas by
developing shared methodologies and geospatial fools for assessment, monitoring. analyses and effective stakeholders’

To the local/national scal
O the local/national scale.....
o Description
If you are a diver, a snorkeler of even a swimmer, you certainly know the noble pen shell (also known as fan mussei, of as
nakkra or nakkra tal-har colioquially) 1t IS an emblematic Mediterranean endemic species and is also ihe largest bivaive (a
1wo valved hinged shelled moliusc) in he Medileranean Sea. Its shell can reach more than one metre in totai length. It usually
lives in sandv bottoms in coastal areas, and 1s aenerally associated with seaarass meadows and can be found up to a depth of
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Potential applications of citizen science
campaigns

* Acquisition of observations of disparate phenomena possible (e.g.
jellyfish blooms, arrival of alien species, passage of migratory species,
presence of microplastics on beaches, etc)

 Collection of long-term monitoring data

* Means of informal education

* Means of fostering greater awareness about particular thematics
* Means for the general public to influence policy-making

e Overall, one of the key tools for evidence-based policy-making!



The scientific impact of citizen science campaigns

Examples of most recent peer-reviewed publications making use of local citizen science campaign data
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Biolnvasions Records (2020) Volume 9. Issue 4: 827-833
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Biolnvasions Records (2020) Volume 9. Issue 2: 22

Rapid Communication
A bonanza of angelfish (Perciformes: Pomacanthidae) in the Mediterranean:
the second documented record of Holacanthus ciliaris (Linnaeus, 1758)

Alan Deidun'*, Johann Galdies' and Bruno Zava2?

)
\Z st

Biolnvasions Records (2019) Volume 8, Issue 1: 108-112

Rapid Communication

Much can change in a year: the Massawan mantis shrimp,
Erugosquilla massavensis (Kossmann, 1880) in Sicily, Italy

Paola Gianguzzat, Gianni Insacco?, Bruno Zava23, Alan Deidun¢ and Bella S. Galils*

Rapid Communication

Far from home....the first documented capture of the genus Elops
(Actinopterygii, Elopidae) from the Mediterranean

Alan Deidunt* and Bruno Zavaz?

)

ulNVMW[SNH Aquatic Invasions (2020) Volume 15, Issue 1: 4462
Special Issue: Proceedings of the 10" International Conference on Marine Bioinvasions
Guest editors: Amy Fowler, April Blakeslee, Carolyn Tepolt, Alejandro Bortolus, Evangelina Schwindt and Joana Dias

Research Article

Symplegma (Ascidiacea: Styelidae), a non-indigenous genus spreading within
the Mediterranean Sea: taxonomy, routes and vectors

Alfonso Angel Ramos-Espla’, Ghazi Bitar, Yassine Ramzi Sghaiers¢, Melih Ertan Ginars, Alan Deiduns,
Jasmine Ferrario’* and Aylin Ulman’



The scientific impact of citizen science campaigns

JELLYFISH REPORTS 2011 - 2015

| Journal of Coastal Research | SI | 85 | 316-320 I Coconut Creek. Florida | 2018 ‘ EEERAEEERDY I A N R R l =qc
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Is citizen science a valid tool to monitor the occurrence of jellyfish? B '
]

The Spot the Jellyfish case study from the Maltese Islands s i 1
Marija Pia Gatt’, Alan Deidun’*, Anthony Galea® and Adam Gauci* & L0 I M i
"Department of Geosciences, ; I ) i
Faculty of Science, University of Malta, Msida, Malta. C ‘g ] ] I =
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Figure 2. The number of monthly jellyfish reports received for the July 2011 — December 2015 period. T he legend represents the 5 abundance classes
of jellyfish sighted, where Q0 (black) represents 0 jellvfish reports, Q1 represents 1-5 jellyfish reports, O2 6-20 jellyfish reports, O3 21-50 jellyfish
reports and Q4 (white) =50 jellyfish reports.
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Figure 3. The normalized temporal distribution of the six most common species reported along the eastern flank of the island of Malta.



The policy impact of citizen science cam
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The ocean literacy impact of citizen science

e The United
Natlons Decade
| .h"i;ean Science

@® scouts ®s

. . . . The Ocean We Need i ® <
Ocean literacy is an understanding of the ocean's influence on you—and your for the Future We Want o B
influence on the ocean. There are seven Essential Principles of Ocean one Planet, one Ocean

Literacy comprising 45 Fundamental Concepts.



The ocean literacy impact of citizen science
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Ocean literacy is an understanding of the ocean's influence on you—and your
influence on the ocean. There are seven Essential Principles of Ocean
Literacy comprising 45 Fundamental Concepts.




' MED-JELLYRISK
/f q,s JELLYFISH ENVENOMATION

FIRST AID HANDOUT FIRST AID

Recommendations on treatment
of Mediterranean jellyfish envenomations

Generalities

Some jellyfish species may sting humans, determining local reactions and
occasional systemic effects. Treatment of jellyfish envenomation aims to
attenuate venom effects, prevent further envenomation from residual
jellyfish pieces, and keep in check occasional systemic reactions,
including shock.

Depending on the jellyfish species, there is evidence and consensus on
oral/topical analgesics, hot water and ice packs as effective painkillers.
For a few species (see below), a short application of domestic vinegar
may prevent further discharge of unfired jellyfish stinging cells left on the
skin.

Most treatment approaches are presently founded on relatively weak
evidence and further research is strongly recommended. Dissemination
of appropriate treatment modalities is deployed in the framework of
MED-JELLYRISK to better inform and educate those at risk. Adequate
signage will be placed at beaches to notify beach goers of the jellyfish
risk.

WARNING: seek immediate medical attention if shock or breathing
difficulties occur.

The community/societal impact of citizen science
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Citizen science in environmental management
Nevis 2™ Annual Lionfish Hunt Fete &5 ATTENZIONE

e tossico

Save the ocean,Eat lionfish To solicit the ot et e e
control of marine Tt s ¢ o e o s
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fishermen -
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fishermen S )
*most pounds caught .
*smallest caught s s
*best hotel team
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How do you excite potential citizen scientists?
A Malta National Aquarium 1l Liked © Mess: = DILETTANTI TAS-SAJD.

Alan Deidun » Malta National Aquarium <
& October 6, 2020 - @ 9 Alan Deidun
@

§# Visual Storyteller - February 10 at 7:00 AM - @
A flamboyant alien worm......this is Maritigrella fuscopunctata (sorry,

no common names are available), an alien flatworm native of western I!-qarnita tagbad u tissielet ma’ lionfish...dan vidjo li ngiebed gewwa
Australia and Indonesia, which was first recorded from Maltese waters Provision of Cipru....habba I-hsara kbira li gieghda taghmel fl-ibhra, din l-ispeci

in 2015 from the Exiles and Gzira area.......this species, which has also invaziva (cioe, il-lionfish) hemm bzonn tigi kkontrollata....il-vidjo link kif
been recorded in the Mediterranean from Israel and Lebanon, has now information and ukoll ir-ritratti ta’ dan il-fenomenu dagshekk rari kinstabu hawn......il-
been photographed by diver Adam Sant (whom | thank) at a second kampanja Spot the Alien Fish ghada qieghda toffri premju sabih lil

site in Maltese waters.......Spot the Alien campaign feedback on a minn jirnexxilu jagbad I-ewwel individwu ta’ lionfish mill-ibhra

(www.aliensmalta.eu)....

continuous baS|S https://www.facebook.com/groups/Cypr... See More
on social media, = 5 T

in both -
languages!

Throuich encacement and embpowerment!



Tapping into Local Ecological Knowledge (LEK)

Engagement with SCUBA divers to unlock untapped knowledge




Engagement of fishermen through

unexpected channels &
E B

Sajjieda Maltin
- . 9 Alan Deidun ey
& Public group

2 March 6 at 3:31 PM

About lI-flamma jew zigarella....... gmiel ta’ huta.....hawn jidher
ferh......Mediterranean oarfish/ribbonfish/dealfish....thanks to Rhianna Kemp
and to Sharklab for the great photo....

Discussion
Members
Events
Videos
Photos

Watch Party

Search this group Q

Shortcuts

s Spot the Alien Fish 9

a Do you know what fish is this?

@ Fauna marina medite... 4




How do you excite potentla\ citizen scientists?

4 c."'~

JPI NS

Through engagement and empowermentI



How do you excite potential citizen scientists?
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| Home | Jellyfish Report Form | Jellyfish Report Map | Leam About Jellies | Articles | Back to 101-Kids |

: )
~ Jellyfish Report Map ~ l e 2 a5

Thanks to all the Jellyfish reports we've received, you may now track reported jellyfish movements yourself.
Click on the circles to see a breakdown of reports.

VO
[
o
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Year

@ 2020
@ 2019
@ 2018
@ 2017
@ 2016
@ 2015
@ 2014
@ 2013
@ 2012
@ 2011 BAY g
@ 2010 : 5

s

BT
g

200408230 255950 2409232350050

All figures relate to the Number of jell vile | — e — - . -
we hope this application may help you a oy - — %

Visibility of report — recognition of contribution Role in jellyfish dispersion model validation

Throueh engacsement and empowerment!



How do you excite potential citizen scientists?

u PremiumMT alien species whats the big deal

WATCH:

https://www.youtube.com/watch?v=7WO00u_ugd2k

Invasive alien species: what's the big deal?

And also through innovative approaches!



How do you reach out to potential citizen

SPOT THE ALIEN CAMPAIGN

scientists? Seamull

e . Spot the Alien

@aliensm - —_

Seaside Boards
Social Media
Smart Phone Apps
Brochures
Websites




Advancing
Citizen Science

for Coastal and Ocean Research

Position Paper 23

European

MARINE BOARD

www._ manrnneboard.eu



The focus on citizen science

KEY CHALLENGES AND OPPORTUNITIES PROVIDED BY CITIZEN SCIENCE

Challenges

Opportunities

Recognition of scientific value

Timely data from disperse sources

Maintaining scientific rigour and data quality

Power to address large knowledge
and funding deficits

Involvement of Citizen Scientists representing
a broad spectrum of society

Educating public about environmental policy issues
such as biodiversity

Political and financial guarantees for action
on findings

Participatory democracy




The albatross around the neck of each CCC —
VALIDATION! Al to the rescue!

* Industry 4.0 is the current trend of
automation and data exchange
in manufacturing technologies. It
includes cyber-physical systems,
the Internet of things and cloud

The Four Industrial Revolutions

computing. Industry 4.0 creates ¥ EEE =2
" has led a o R :

what has been called a “smart

factory”.

* Such protocols are increasingly AN m m

being applied to the marine erpmenmre oo mated production, _ The Smart Factory.

and water power electrical power anf h’)hﬂth’i IOT m.whmo I(*-nrnm(;

domain, promoting Blue Growth in
the process



applied M
sciences MoPy
Al to the rescue!

Automating Jellyfish Species Recognition through
Faster Region-Based Convolution Neural Networks

d : boX (0.99961) .
| _ e Adam Gauci "*, Alan Deidun ! and John Abela ?
‘ d d Table 4. Precision, recall, f; score and x metrics for predictions by the five classification models.
p :ﬁ L 4
Maodel Species Precision Recall f; Score kappa

; T S . : Carybdea marsupialis 092 0.90 0.91
Figure 4. Output by classification model 5 for Carybdea marsupialis (box jellyfish). Cotylorhiza tuberculata 1.00 0.95 0.97
1 Pelagia noctiluca 0.90 0.87 0.88 0.92
Salps 091 0.98 0.94
Velella velella 1.00 0.98 0.99
Carybdea marsupialis 0.97 0.93 0.95
Cotylorhiza tuberculata 1.00 0.95 0.97
2 Pelagia noctiluca 0.92 0.90 0.91 0.95
Salps 0.93 1.00 0.96
Velella velella 0.98 1.00 0.99
Carybdea marsupialis 0.98 1.00 0.99
Cotylorhiza tuberculata 0.95 0.98 0.96
3 Pelagia noctiluca 091 0.98 0.94 0.96
" Salps 1.00 0.98 0.99
ja (0.99892)
TR e Velella velella 100 080 095
Carybdea marsupialis 0.95 0.95 0.95
Cotylorhiza tuberculata 1.00 0.85 0.92
+ Pelagia noctiluca 0.81 0.88 0.84 0.92
Salps 0.93 0.98 0.95
Velella velella 0.98 1.00 0.99
Carybdea marsupialis 0.98 1.00 0.99
Cotylorhiza tuberculata 1.00 1.00 1.00
5 Pelagia noctiluca 1.00 0.98 0.99 0.99
Salps 1.00 1.00 1.00

Velella velella 1.00 1.00 1.00




Al to the rescue!

Ocean & Coastal Management
Volume 182, 1 December 2019, 104950

Seniirs f?f:rigtci Construct . h h . . f‘ b h

convetto — Sceeonize —— o I S Automating the characterisation of beac

greyscale, and i or:olo_glcally objects (size De‘te mine best between aounadry 1|§ g

apply adaptive close the image parameter) fitting ellipsoid and ellipsoid (colour : . . . .

el (oihoes parameter) microplastics through the application of
parameter)

image analyses

Adam Gauci ® & &, Alan Deidun ?, John Montebello ?, John Abela ®, Francois Galgani

ey
N1 O4306mwn M2 03 8THewn R 000 KM%
Manual grid Microscopic Algorithm output Algorithm output
measurement (mm) analyses (mm) (no. of pixels) (mm)
LS P L IR R 5 st e i B e S i B | e 0 et S F e
Pl (RS HSSHGP i 1
FSIEEETR | 40 40 33 33 95,08 7772 308 320 0.68 0.10
Y8 188, 511 i 19 5 40 40 35 38 80.77 86.43 375 361 025 0.19
0 sesssss BRSSIEY L BSSSRES( | - 6.0 40 56 37 13513 6673 5.65 279 0.05 091
- - " | I { { 40 40 43 40 107.68 85.90 450 358 030 041
PrOOf Of conce pt aChleved — hext Step IS the gt o AT | | 20 20 18 22 76452 5331 320 223 140 0.03
Lo | Jaiiiiiiifiiiii i aeaea et 80 40 7.4 as 16484 10219 6.89 a.27 051 0.23

incorporation of algorithm within smart phone app
for citizen science implementation



A sampling of local citizen science campaigns

fish write on its
y you spotted and

Filling the Leafiet
where you spotted them.

= ¥ Stop 1) Write the date when the jellyfish were spotted (top right)

An it 4 Step 2) Fill tho 2 whito boxes on the card of the jellyfish spottod, tolling s approximately
how many jellytish you saw andthe area in which they were seen (see map below
for tho area roference number)

This activity is intended to raise awareness about

children, through di

t involved this summer, g
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Reporting a Jellyfish Sighting

the jellyfish were sighted (date ans an or Pa)
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of Jellyfish (approx. number in the ares) R s moryr N 0"

Sending a Report 3 = - "
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o o . "
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sh &
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the area. 3 " the jellyfish were sighted gwich beac
of ellyfish spprox. number in the area)

Thonks
Jellyfish : . oy yowr help |

Advice " T ¥ oo)

avold being stu

Jellyfish -

Painful Sting

initiative  Setinvoyeg uy
o
ol

e
8
Sending a Report [\

—— Rt Spot the Jellyfish — kicked

Website

3 ’ i} e
: 5 =4 visit www.ioikids.net/jellyfish tofill » ff j 20 10 —
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Reporting a Jellyfish Sighting and alan.deidun@gmail.com 5 -

the jellyfish were sighted (dste snd Ak or PM) o var

species of jellyfish were sighted (refer to jeinytish phe

‘No jeliyfish observed reports are also welcomell
the jellyfish were sighted (name ot bsy)

: | 7 citizen science good

Seen a species of jellyfish not shown
Sending a Report Take photos of jellyfish 7 = in this poster? . I
G Yenass Fosiag e T e e Toer p ra ct 1 c e
ioiki i it 1 o he live in a H
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SMS/ Send your report as an SMS on 79 222 278 ¥ 5 S:i:‘o:‘:gl for collection of
Email OR as an email to joi-moc@um.edu.mt g N

Jellyfish
Advice

The evolution of seaside boards




LATEST “We all stand to gain from changing the status qu... Sign In

L-Universit? i
o vatta - | NEWSPOINT o Ot

a® News cvents Notices Courses @ UM About Read: Coronavirus

The Spot the Jellyfish campaign turns 10!

Newspoint > News > Features > 2020 > January > The Spot the Jellyfish campaign turns 10!

See More

In Projects 13:13, 28 Jan 2020

Horizon 2020: Video
campaign

Share:
PROJECTS 08:45, 11 Mar

UM academics develop
first-ever made-in-Malta
hip joint replacement

PROJECTS 10:41, 10 Mar

UM's Quality Assurance
Committee undertaking
mock audit exercises

PROJECTS 08:01, 10 Mar

The Spot the Jellyfish citizen science campaign, initiated by Prof. Aldo Drago as a joint initiative
between the Physical Oceanography Research Group within the Department of Geosciences and  Categories
the International Ocean Institute (IOl), celebrates its 10th anniversary next June. The campaign,



A sampling of local citizen science campaigns

SPOT THE ALIEN FISH

SPOT THE ALIEN FIsH

Sdsporiing uw cAben Asb Shogbilng
WHEM the fish were sighted (e sa AM or Pi)
'WHICH species of fish were sighted (e to images beiow)
'WHERE the fish were sighted
Of fish tapproximete number in the area)

Sandlig 9 S38pors

Send your report by email: aliensmalta@gmail.com

Phone: 22926888 / 79604109

Sepordlng o Allsn Adh Sigbilng
WHEN the fish were sighted (cais snd AM or PM)
WHICH species of fish were sighted (rer to inages below)
WHERE the fish were sighted

fish

Saialiyg 9 Sepord
Send your report by email- aliensmalta@gmail com
Phone: 22926888 / 79604109

24bes a day)

G N
etinvolved this St
any ‘e’arn about alien fisp, ="
°ll us thejr whereabom
s |




A sampling of local citizen science campaigns

SPOT THE ALIEN SPOT THE ALIEN
(NN 0

Bepordng om Aiun Sigviing Leperiie) G LUKen Bl
WHEN the allen wore sightad jane asd AM or Pé) o WHEN the alien were sighted i ssd AM or 1H)
WHICH 5pocios of allens Wors SIghInd jufe to insges betow) b f WHIGH species of aliens were sighted i i irmsges bwiow)
WHERE the aliens were sighted § WHERE the aiens were sightod
QUANTITY of allons (epprosimate rumer In the arel QUANTITY of 26iens jepsrosimate namer in the sre)
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Citizen science — design of user-friendly brochures is crucial!
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