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Climate Change and Preservation of Marine
Ecosystems of the Adriatic Sea

Interdisciplinary approach to considering adaptations,
measures, and good practices in resolving issues
caused by climate change

Zadar, September 26th to 29th, 2024
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Climate change impact on marine ecosystems in
school curricula

Primary School Students' Research on the Impact of
Climate Change and Sea Acidification on Marine
Organisms



glementary School
Sime Budini¢ Zadar
Crotia

ZADAR

Anita Mustagc,
Master of Science in Biology,
excellent advisor
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INESL

South — Eastern
Mediterranean Environmental
Project

SEMEP

(South - Eastern Mediterranean Environmental Project)

Interdisciplinary project of upbringing and education for sustainable
development on the southeastern coast of the Mediterranean Sea
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4.7.2022 Fridonijeti razumijevanju ideje odgoja i obrazovanja za odrZivi razvoj te promisljanju
5'?'2022' / \ o uéinkovitim nadinima njegove provedbe istraZivackim pristupom temama.
o ’ isciplinar i i . L. L koordinatori i uéenici imijeniti interdisciplinarni pristup u ukljugivanju Skola u smanjenje ugljiénog otiska . A .
. 6.7.2022. Klimatske promjene u naiem okruienju | driavni . . o i . i o i Komiza Marina Mist
27,2022 skup SEMEP Skola anziciji Hrvatske prema klimatsko] neutralnosti. Ugraditi elemente projekta SEMEP
8.?.2022. \ / u razlicite nastavne predmete te odrediti mjesto SEMEP aktivnosti u Skolskom
\_ o ) kurikulu,

upoznati primjere djelovanja znanstvenika u podrugju zastite
/\ morskog ekosustava u Jadranskom moru; pridonijeti
razumijevanju ideje odgoja i obrazovanja za odriivi razvoj te

promisljanju o utinkovitim naginima njegove provedbe;

24. SEMEP Ljetna Skola: Pridonosimo
201 3.-7.7. 2023, nterdisciplinarni SEMEP smanjenju klimatskih promjena u uéenici i koordinatori projekta
zavitaju

upoznati primjere aktivnog djelovanje u Skoli i zajednici s ciljem ) ) "
. . . . ] Vis Marina Mist
prepoznavanja potreba; osmisljavati primjerena i inovativna
rjieSenja djelovanja u Skolama u cilju smanjenja klimatskih
promjena i tranziciji Hrvatske prema klimatsko] neutralnosti;
ugraditi elemente projekta SEMEP u razlidite nastavne predmete

te odrediti mjesto SEMEP aktivnosti u Skolskom kurikulu

Prepoznati nuZnost interdisciplinarnog djelovanja na stvaranju

klimatske otpornosti.

te promitljanju o uéinkovitim nadinima njegove provedbe.

m Pridenijeti razumijevanju ideje odgoja i obrazovanja za odrzivi razvoj

Upoznati primjere aktivnog djelovana u Skoli i zajednici s ciljem

Klimatska otpornost - interdisciplinarno prepoznavanja potreba, osmisljavanja primjerenih i inovativnih
83 8.-12 . srpnja 2024. driavni SEMEP djelovanje ufenici i koordinatori projekta

25. SEMEP ljetna tkola

neutralnosti.
\/ Upoznati primjere djelovanja znanstvenika u podrugju zaStite morskog
ekosustava u Jadranskom moru.

Ugraditi elemente projekta SEMEP u razlifite nastavne predmete te
odrediti mjesto SEMEP aktivnosti u Ekolskom kurikulu.

rieSenja i konkretnoga doprinosa djelovanja u Skolama u cilju Vis Marina Nist
stvaranja klimatske otpornosti i tranzicije Hrvatske prema klimatskoj




THEGLOBE PROGRAM

The Global Learning and
Observations to the Benefit the
Environment

GLOBE is an international program
that deals with holistic learning and

observation for the benefit of the

environment.




The GLOBE program includes regular and continuous student
observations and measurements in the immediate environment for the
areas of the atmosphere, hydrosphere, pedosphere and land cover.

ATMOSPHERE e WATER

PHENOLOGY SO1L




Elementary School Sime
Budinic¢ Zadar has been in
the GLOBE program since

2011.

Students — 50

Globe teachers —2
Site—21

Data Entries — 870 000

21 S1T€

School / Data Site Locations

Teachers / Students

ZADAR
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| b |
LJd ;U X .
asabe Zrinka Klarin
» Students:
@ /
® Anita Mustac
» Students: k

ACCOMPLISHMENTS

Member Recognition Since 2011




https://www.globe.gov/

100

@ THE GLOBE PROGRAM A Worldwide Science and Education Program Q @

About / Join Training Do GLOBE GLOBE Data Community News and Events Support

Featured Resources:

User Roadmaps
Tutorials for Educators

GLOBE Teacher's Guide

August 2023 to August 2()24

During this campaign, a deeper understanding of climate = $ Classroom
will be facilitated through data collection using GLOBE o

protocols as well as learning activities in and out of: the A —d GLOBE In:
classroom. A O\ Croatia

Learning Activities for Your

| Choose country



https://www.globe.gov/

GLOBE Visualization System

Sl vV IEIRE

Find a Site:

° Choose Site

° Choose Site by School

L Choose Site by Teacher
Find Multiple Sites:

L] By Partner

L By School or Schools

L] By Place

L] By Lat/Lon Range

° By Drawing on Map

Elevation:

0 mto| 0 m

Observer: (For Clouds data only)
All Observations

(J GLOBE Trained

(0 GLOBE Observers

Australia

Sites on Map:0.

< ©OpenStreetMap contributors.
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CO, -agasthatoccursnaturallyinthe Earth's atmosphere and in the
oceans

- important for plant photosynthesis

- one of the main greenhouse gases that maintain the temperature

on Earth

2

modern times

J

burning of fossil fuels, destruction of forests

J

increased concentration of CO,

Source: https://pixbay.com Source: https://pixbay.com



https://pixbay.com/
https://pixbay.com/

excess CO, in the air > excess dissolved CO, in the sea

reaction with water

formation of carbonic acid

lowering the pH of the sea

Source: https://www.istockphoto.com/photo/recent-scientific-research-shows-that-1-3-of- Se a a c i d Ifi cat i O n
anthropogenic-co2-carbon-dioxide-am1344945669-4231552297searchscope=image%2Cfilm



https://www.istockphoto.com/photo/recent-scientific-research-shows-that-1-3-of-anthropogenic-co2-carbon-dioxide-gm1344945669-423155229?searchscope=image%2Cfilm
https://www.istockphoto.com/photo/recent-scientific-research-shows-that-1-3-of-anthropogenic-co2-carbon-dioxide-gm1344945669-423155229?searchscope=image%2Cfilm

Research question: How does sea acidification affect marine organisms?

Hypothesis: Acidification of the sea affects the change of structures in the
structure of marine organisms.

Research plan: - analyze data collected over 10 years on sea temperature
and pH values at selected stations
- compare the effect of liquids of different pH (water, sea
and vinegar) on the shells of clams, snails, sea urchins,
chalk, eggshells

Presentation of results: creation and presentation of a presentation or
poster
Making a conclusion



Materials and accessories: water, sea, vinegar, shells of snails, bivalves,
urchins, chalk, eggshells, pH measuring
instrument - Vernier Go Direct, Graphical
Analysis application, GLOBE database,
laboratory beakers, Petri dishes

w0033 GRAPHICAL ANALYSIS

OPEN SAVED FILE
CHOOSE FILE
FROM VERNIER.COM

@ _User Manual

@ _Go Direct Sensors

z _Sample Data

feey
r N Vernier

pH measuring instrument - Graphical Analysis application |[Er—r-———

License Key

Vernier Go Direct




Measuring

stations

Protocols for the
hydrosphere:

pH, temperature, salinity,
dissolved oxygen, nitrates

School: OS Sime Budinica 0%
site: Fosa:SWs-02

Site Info

Site Information

Site ID
Name
Latitude
Longitude
Elevation

Location Source

Hydrology Site

Comments

Activated At

HE x

School: 05 Sime Budinica [
Site: Muzej stakla:SWS-01

Site Info

5632
Fosa:SWS-02
44,1102°

15.227°

9.0m {orthometric)

other

please replace with Hydrology Site Comments

2012-02-14 00:00:00

Site Information

Site ID
Name
Latitude
Longitude
Elevation

Location Source

Hydrology Site

Comments

Activated At

HE x

5631

Muzej stakla:SWS-01
44.1146°

15.2298°

14.0m (orthometric)

other

please replace with Hydrology Site Comments

2012-01-14 00:00:00

School: OS Sime Budinica [
Site: Vruljica-potok: SWS-03

Site Info

Site Information

Site ID
Name
Latitude
Longitude
Elevation

Location Source

Atmosphere Site

Comments

Activated At

EHEx

35670

Vruljica-potok: SWS-03
44.120497°

15.231235°

2.0m

gps

GO App Update

2023-03-03 14:17:52.389206

Fosa

Muzej stakla

Vruljica potok
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Fosa —

Sea temperature
measurement - 10
years ago and
today

Fosa —
Measurement of
pH - 10 years ago

and today

School: 05 Sime Budinica
Site: Fosa:SWs-02
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Vruljica potok -
Sea temperature
measurement - 10

years ago and
today

Vruljica potok -
Measurement of

pPH - 10 years ago
and today
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Experiment setup:
- pH measurement of liquids

14:48 @ - £ T i il s

[) untitled STOP | () O [H »=

14:53 @ - % 0 Kol =8 14:55 @ e CETE

[ untitled COLLECT (=) & [H -~ [ untitled COLLECT (= $ [H -

Time (5)

Mode: Time Based Rate: 2 samples/s pH: 727 | & Mode: Time Based Rate: 2 samples/s pH: 7,92 & Mode: Time Based Rate: 2 samples/s pH: 2,47 | &

] ® 4

[ @ 4

tap water sea vinegar
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- monitoring the
effects of vinegar on
the shells of snails,
bivalves, sea urchins,
eggshells and chalk



reaction of vinegar and chalk reaction of vinegar and sea urchin shell



reaction of vinegar and chalk reaction of vinegar and sea urchin shell



4 Changes after 6 hours |- Changes after 12 hours



Changes after a
week




Observations:

-

e course durati _
2. Vinegar causes a viole le chemica

chemlcmounds in chalk and urchin she
3. Ina chemical reaction, gas is released (air bu

.us'es_chg_ngg;lm@ﬁr %cﬁaiﬁ:sﬁe”so
1d urchin

ap water andd;hg.g,ea do no_t,

_.__"__

\‘ -

‘experiment.

reaction W|th

|s. —

obles are proof).

4. Vinegar causes softening and cracking of the eggshell.
5. Vinegar causes chalk and urchin shells to dissolve after 24

hours.



Conclusion:

— - — - — g
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~Seaacidification causes changes in egg shells, chalk, shells'c ’|va i —

e —

- mentioned organisms during a longer period of research
- measure the amount of gas released in a chemical reaction

R g /,_f_ .
p— <



Thank you for your attention!
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