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Istrazivan je pokrov i ciklus ugljika na Karlovackoj Promenadi (Sk.god.2024./2025)

Etape istrazivaCckog projekta s u€enicima 8. razreda osnovne Skole

1 3
Uvod i Analiza baza
istrazivaCka podataka
Rliania satelitskih
2 mjerenja 4
Biometrijska mjerenja pokrova
na terenu, racunanje / Zakljucci

starosti stabala,
pohranjenog ugljika i
apsorbiranog
ugljikovog dioksida




Uvod i istrazivacka pitanja

» Kolika je visina i starost stabala karlovacke

Promenade?

* Koliko je pohranjenog ugljika i apsorbiranog |

CO, u svim stablima?
» Razlikuje li se izmjerena visina stabla na
terenu od baze podataka satelitskih

podataka?
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Biometrijska mjerenja na terenu

rense vene o agte

* opseg stabla: mjerna traka £ «f =

 visina stabla: analogno i digitalno

» lokacija: aplikacija GLOBE Observer
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opseg stabla opseg stabla Mjerenje visine stabla: Mjerenje visine stabla:
metoda trokuta GLOBE Observer



& THE GLOBE PROGRAM

GLOBE
Observer

Choose your protocol:

My Observations

My Achievements

Location

Select Your Tree and Your Position

+ Choose your tree. (i)

» Move to a location where you can
clearly see its base and top. C D

« Have a clear path walking to the tree.

Next: Measure Tree Base

Remain standing at the base of the tree, while your
location is recorded.

Check the reported accuracy below. If possible,
improve the accuracy by waiting up to one minute
and pressing the reset button. Most useful is less
than 12 meters.

Latitude: 45.4813
Longitude: 15.5526

N N >

ESTIMATED ACCURACY: 20 METERS RESET
Please press reset button (above) to improve
estimated accuracy if needed (most useful is 12
meters or less)

Set Position

Location accuracy is important and may improve as
you wait. Try clicking the “reset” button to update your
location and reported accuracy. If the position on the
map looks incorrect, you can drag your location to
improve the accuracy.

Use 2 fingers to move map
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Organization Name:

Site ID:
Site Name:
Latitude:
Longitude:

Elevation:

Leaves On Trees:

Tree Helght
Average:

Circumference:

Croatia Citizen
Science

328557
33TWL430378
45.492405
15.550313

115.7m

true

17.22m
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Unesene vrijednosti visine i opsega stabala Karlovacke promenade u bazu
podataka GLOBE programa (ikone)

Odaberite jezik
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Unesene vrijednosti visine i opsega stabala Karlovacke promenade u bazu
podataka GLOBE programa (fotografije stabala)
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Odabirom ikone:

» ocitavamo izmjerene biometrijske podatke i datum kad su napravljena mjerenja

» vidimo fotografiju stabla

Odaberite jezik

Measurements O
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|zraCunata je starost svih 190 stabala

starost stabla = opseg stabla (cm) - faktor starosti
Faktor starosti:

« divlji kesten (Aesculus hippocastanum L. ): 0.5
 lipa (Tilia sp.): 0.8

starost Promenada
(190 stabala)
do 62.5 godine 64%
63 - 125 godine 34%

viSe od 125 godina 2%




|zraCunavanje pohranjenog ugljika i apsorbiranog CO,

®* suha biomasa - DW/kg = —

dijametar/cm =

svjeza biomasa - GW/ kg
GW = 0.0346 - d? - h (ako je d > 28 cm)
GW = 0.0577 - d? - h (ako je d < 28 cm)

pohranjeni ugljik - CC/kg = —

opseg stabla

GW

apsorbirani CO, /kg =

jerje

Ar(C)

pohranjeni ugljik -
Mr(COz)

= 3.67

DW

3.67

interval interval starosti . g .
. brojnost pohranjeni apsorbirani
promjera stabala/ stabala ugliik/k CO, /k

stabla/cm godine gUIKIKg 219
1-50 1-62.5 120 12 896 47 328
51-100 63 - 125 66 54 571 200 575
101 -150 > 125 4 8 966 32 906
190 76 433 280 809
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»Trees Around the GLOBE” Webinar 73, 10. rujna 2024.

Brian Campbell

T — 4 Senior Earth Science Specialist
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UGenici prezentiraju istrazivacki projekt Znanstvenik tumaci uc¢enicima kako citati i

tumaciti satelitske slike pokrova.

https://www.youtube.com/watch?v=kX4LofRWVIE&t=1561s



https://www.youtube.com/watch?v=kX4LofRWVIE&t=1561s

- Analiza baze podataka Global Ecosystem Dynamics Investigation (GEDI) 2

» globalna karta visine Sumskog pokrova (prostorne rezolucija 30 m)
* mapiranje globalne visine Sume temelji se na algoritmu strojnog ucenja po pikselu

(predvida vrijednost visine Sume iz prostorno-vremenskih podataka)

Globel Forest Canapy Height, 2019
»

A M Harsoss,
E Shad

R Saloct minimum canopy height (m): 3.

B Cick for forat canspy height valisa:

Lal: &3 01464 Laqc 1576408

https://glad.earthengine.app/view/global-forest-canopy-height-2019



Earth Engine apps —

Global Ecosystem Dynamics Investigation
- oCitava visinu pokrova

_~ Odabirom pixela i

oznacivanjem
dobije se samo
prosjecna visina
cijelog pixela, ali ne

— odredenog stabla.




Analiza baze podataka Earthengine

« dinamika promjene sumskog pokrova od 2000.- 2020.
« nastala integracijom GEDI i vremenski nizovi podataka Landsata
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https://glad.earthengine.app/view/forest-height-2000-2020#lon=15.543723579422565;1at=45.49181229734093;zoom=15;



Analiza baze podataka satelita
OPENALTIMETRY- ICE Sat 2

alat za vizualizaciju i za istrazivanje nadmorske visine,

visine leda, voda i pokrova
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https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/



https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/
https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/
https://openaltimetry.earthdatacloud.nasa.gov/data/icesat2/
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putanje kretanja i snimanja satelita ne prolaze iznad Karlovacke Promenade
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— Analiza baze podataka EARTHMAP — Meta/WRI

» koriStenjem satelitskih slika i Ul modela predvida visinu krosnje stabla ili grmlja
e procjenjuje zalihe ugljika na Zemljinoj povrsini

Select an area of interest

Croatia -

Select a boundary

International boundaries v +
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https://earthmap.org/?aci=hr&boundary=level0&feature&features=union_result&layers=%7B%22MetaCanopyHeight



https://earthmap.org/?aoi=hr&boundary=level0&feature&features=union_result&layers=%7B%22MetaCanopyHeight

E4AARJ H Q. Find location/enter coording [AorenroiwH.. & @ B <
g Emissions v g0 e
§‘ ’ 5 Tara sweets 0 ’Q\
~
Ener v
5 9y .. @ g Matije (7)
Gupca o
O -t 1 X & .. s
O Fire o 2 '5.32&:‘1253, ot Basradt e - it Meta/WRI Global Canopy Height ¥ Bl & @ ®
] " ‘ LT
< e T2 B B—
‘ . X ‘ g“ <] ‘ ® 6\0 Meters 25
X Forestry A o) =
; ° Komw
(<}
0 ESA CCl Global Forest Above Ground < @ Tiftaiy @) ® ) Coordlnajtes X
diornags S P W 45.4920, 15.5499
o Forest Landscape Integrity Index - B o liywood cafe @
Grantham et al. < = / Meta/WRI Global Canopy Height
N . .
0 Global Forest Canopy Height - UMD » . 5, Pixel Value Unit
GLAD i ‘,3)” 13 Meters
.0.0 by
o Global Forest Change - Loss - UMD ) ) ereia . %
GLAD y T
Global Forest Change - Loss by Year - B % bt ol Coordinates
. . o) X
UMD GLAD * S A “Sokofskidd 45.4920,15.5509
o Global Forest Change - Tree » °°‘
Cover/Loss/Gain - UMD GLAD §. ;
Gymsdyou'| Karlovac | Meta/WRI Global Canopy Height
Y Intact Forest Landscapes - UMD » Teggtana | Fitness centar ﬁ Pixel Value Unit
GLA| .
B . o \ ) Meters
¢ LJEKARNA CENTRA!
@ JRc-Global forest cover 2020 B . /
Vo;arna Hrvatsk ‘
@ Meta/WRI Global Canopy Height & » & kopn‘?"e YOG

arth Foeling (o)

4




globe.gov baza podataka (NASA)

uneseni podatci biometrijskinh mjerenja

baze podataka EARTHMAP
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Zakljucci

» stabla KarlovaCcke Promenade apsorbirala
su viSe od 280 t CO,
* sadrze viSe od 76 t pohranjenog ugljika




ICE Sat 2: nema podataka, putanje satelita ne prolaze prostorom

GEDI: djelomi¢no ocCitavanje podataka (oCitava prosjek visine pokrova na pikselu)
EarthMap: djelomi¢no ocCitavanje podataka

Earthengine: nema podataka (dinamika promjene pokrova 2000. — 2020.)

« sateliti joS uvijek ne mogu snimiti sve povrSine na Zemlji

* snimanje pokrova ometa naoblaka, gradevinski objekti u urbanim sredinama
« satelitske slike potrebno je analizirati i usporediti sa stanjem na terenu




Istrazivacki projekt s u€enicima je nagraden na internacionalnoj smotri istrazivackih

projekata,
7. veljaCe 2025.

The Best of GLOBE Europe and Eurasia 2025 - Session 2 ... YouTube
T angd Eurasia Globe - 7, velj 2025

D YouTube - Europe 3

The Best of GLOBE
The Best of GLOBE .
Europe & Eurasia 2025 Europe & kurasi 2025
: Awarded Projects
Awarded Projects ¢ ot Upper Primary & Lower Secondary Schools ------~ N

Upper Primary & Lower Secondary Schools 7
Special Award

Special Awa rd : ! Primary school Dubovac
The use of satellite imagery and . : Croatia
collaboration with NASA

£ Youlube [3
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2. Earth Engine Apps
https://glad.earthengine.app/view/global-forest-canopy-height-2019

3. The GLOBE teachers guide. The GLOBE program
https://www.globe.gov/do-globe/globe-teachers-guide

4. Carbon storage calculator: worksheet. Natural resources Wales
https://cdn.naturalresources.wales/media/687190/eng-worksheet-carbon-storage-calculator.pdf

5. Measuring Carbon In Trees: The Urban Nature Project. National Museum Wales.
https://museum.wales/media/52595/measuring-carbon-in-trees.pdf

6.Fransen, Bas. 2019. How fo calculate the CO, sequestration. EcoMatcher
https://www.ecomatcher.com/how-to-calculate-co2-sequestration

7. Farming carbon 2020. Queensland Goverment
https://www.qld.gov.au/environment/plants-animals/habitats/regrowth/regrowth-guides/euc-open/euc-open-carbon
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