4 Analysis of biometry measurements in Karlovac Promenade
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We joined GLOBE in 2004

First GLOBE generation 2004.
- atmospheric measurements

- hydrological measurements
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Last generation, 2024 — research projects in the alleys of the city of Karlovac
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Introduction in research project 2024

» Karlovac Promenade — the alley located on the west side of Karlovac Star

 treeline consisting of wild chestnut
trees (Aesculus hippocastanum L.)
and a few linden trees (Tilia sp.)

« place of city manifestations

» place of citizen gathering who enjoy

the city greenery
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on the manifestation ,Karlovac carousel”, our GLOBE students with
teachers have a biometry workshops on the Promenade ewery year
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because of student interest, the workshop became a research project of biometry for
all 190 trees on the Promenade

we worked on the project from March to May 2024 and it was presented at the
National competition



Research questions

Can we read the height of the trees in the satellite measurement databases?
How old are the trees in the Karlovac Promenade and when were they planted?
How much carbon did the trees in the Karlovac Promenade store?

How much CO, did the trees in Karlovac Promenade absorb?
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— Research methods — working on databases

The students explore the database on platform:
Earth Engine apps

(GEDI satellite - Global Ecosystem Dynamics Investigation, measures canopy
height)

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



By zooming in on the map, pixels in
varying shades of green appear,
representing canopy height

By selecting and
marking a pixel, only
the average height
of the entire pixel is

obtained, not that of

specific tree




The students explore the database on platform:
OPENALTIMETRY
(ICE Sat2)

OPENALTIMETRY

URFACE ELEVATION DATA FROM ACROSS THE EARTH, OVER TIME
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The students explore the database on platform: Earth Engine apps
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the dynamics of the global tree cover 2000.- 2020

G Google
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el Poéta - Snjezana M...

a % @ Ol & »
Q e-Dnevnik ¢ GLOBE Learning Act.. @ https;//worldview.e...

Interactive Workshe... 4 landSurfaceTemper... B MyApps @ CUC 2025 - OpenC... 3 Event Detail
Q  Search places

Earth Engine App:

P Potapov, M.C. Hansen, AH. Pickens, A. Hemnandez-Sema, A.
Tyukavina, S. Turubanova, V. Zalles, X. Li, A. Khan, F. Stolle, N.
Harris, X -P. Song, A. Baggett, |. Kommareddy, A. Kommareddy
(2022).
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Our global bitemporal forest height maps portray the reduction of
global tree cover extent during the first 20 years of the century.
The forest height maps were developed through the integration of
the Global Ecosystem Dynamics Investigation (GEDI,
https://gedi.umd.edu/) lidar forest structure measurements and
2000-2020 Landsat analysis-ready data time-series
(https://glad.umd.edu/ard). Forest height maps were integrated
Mreziica with the annual forest loss data
(https:// i i f hange) to
highlight the stand-replacement forest dynamic. We define forest
as land cover with tree canopy height = 5 m, including natural and
- planted trees. In the year 2020, the global forest area was 40.2
o million km?. We found that during the last two decades, 2000-

2020, forest extent decreased by 1 million km?, or by 2.4% of the.
year 2000 forest area

Gaz,

GAZA

\n“mmm
Ty
saganZee
9
o
t, &
oy

/

arlovac
°

Data download: https:/glad.geog.umd.edu/dataset/GLCLUC2020
ZVIJEZDA
|

o ayer:
[}

. » No data

Forest dynamic 2000-2020 &

&

¥ Forest Canopy Height (m)
cX ¥«
%,
%
NOVIRENTAR >

230 Forest 230 Forest height 2020,
height

o
Magolska ul,
o
o
B
3

forest affected by
2020 stand-replacement
disturbances after 2001

&
Korap,

5
2,

Lusg
USgig oy

230 Net forest 230 Net forest
height loss height gain
2000-2020 2000-2020

RAKOVAC

Senjskajy,

a3 s

5
%

u“} g LI A -
¥ ), !

%
RABRIK

Click for forest canopy height

Lat: 45.49253, Lon: 15.55231
Forest height 2000: 0 meters
Forest height 2020: 0 meters

https://glad.earthengine.app/view/forest-height-2000-2020#lon=15.543723579422565;lat=45.49181229734093;zoom=15;



Did satellites capture and measure the height of trees n the Karlovac
Promenade?

Trees Around the GLOBE Webinar 73 on September 10, 2024

Talking with Brian Campbell (NASA scientist) on
webinar how satellites record the Earth surface

ICE Sat 2 : NO, as the recording lines were not on the location.
GEDI: PARTIALLY, measuring the average canopy height per pixel.




Research methods on the field

Biometry measurements were conducted on all 120 trees on the
Promenade

GLOBE protocols:
e tree circumference
« tree age

GLOBE Observer
« tree height and location




The measured values can be accessed in the GLOBE database
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The following values were calculated in the classroom

circumference of tree

diameter/cm =

T

* green weight - GW/ kg
GW = 0.0346 - d? - h (if the d > 28 c¢m)
GW = 0.0577 - d? - h (if the d < 28 cm)

° dry weight - DW/kg = GTW

° carbon storage - CC/kg = %

* absorbed CO,/kg
MT(COz) il

Carbon storage - 3.67 jer je oLk 3.67




* The stored carbon and absorbed CO, in the Promenade are
presented in intervals based on tree diameter

interval of interval of tree
tree age number of | stored carbon absorbed
diameter g trees kg CO, /kg

lyears
/cm

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




190 trees on the Karlovac Promenade)

Dependence of absorbed CO, on chest diameter
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« Trees in the Promenade absorbed more then 280 t of CO, and contain
over 76 t of stored carbon

» 2% of the trees are over 125 years

» Field measurements are crucial because satellites
cannot capture all surfaces on Earth,
especially in urban areas

age Promenade

J (190 trees)
to 62.5 years 64%
63 - 125 years 34%

more then 125 years 2%



« Karlovac promenade is a place for urban gatherings and events

« maintaining and caring for avenues is of great importance for the city




Generation of students 2024/2025

- GLOBE atmospheric measurements and tree monitoring

- monitors the amount of the main air pollutants in the city of Karlovac
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