The relationship between air temperatur %
and surface temperature of different
substrates

?'e..

Dragojle Jarnevié¢ Elementary School, Karlovac -
2024/2025

Students: Jona Dozdor, Mia Jeretina and lva Tomi¢

Mentor: Marija Sako



INTRODUCTION
- Topic of project teaching 2024/2025 - AIR

- air is one of the basic living conditions

Regular measurement of air
temperature and grass surface
temperature

We noticed interesting things
in the movements of air
temperature and surface

temperature of grass

We extended the measurements to
the surface temperature of the
asphalt and metal fence




Geographical position and location of GLOBE
becomes Dragojla Jarnevic Elementary School
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The goal of the GLOBE Group
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e The relationship  that the surface » Protecting the green
between air temperature of the spaces in our local
temperature and asphalt and metal community and
surface temperature fence is higher than e Planting more native
of different the term air tree species in green
substrates temperature areas




Research questions and hypotheses

e The term air temperature is lower
than the surface temperature of
SMperature be Iowe - s different substrates.

o Asphalt and a metal fence made of
grass will have a higher surface
temperature.




Research questions and hypotheses

« A higher amount of precipitation
reduces the difference between
the term air temperature and
the surface temperature of the
asphalt.

» A larger amount of cloudiness
affects the lowering of the
surface temperature of asphalt
and grass.




Research methods

» Research period - 1.11.2023 - 15.2.2025

\  Data collection in local time from 12:15 to 13:00

.

« Data: air temperatures, surface temperatures of grass, asphalt and metal
fences, clouds and precipitation

 We have the highest number of measurements from November and
December 2023, January, November and December 2024, January 2025.
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Measuring instruments

Hellma%ov

Rain gauge

Digital thermo-hygrometer
30.5002 TFA Dostmann

= Sy

Infrared Thermometer
PRO - ICT320




Display and analysis of data

161 days of measurement in the period from 1 November
2023 to 15 February 2025 - a total of 966 data
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Display and analysis of data

Processing of Entering data | Drawing
collected into an Excel charts and DEVEW I EWAN

data spreadsheet tables




Data display - measuring stations of the D. Jarn
Elementary School
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lay of air temperature term and grass sur
temperature
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Display of air temperature and surface temp. of aspha
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Display of the term air temperature and the su

temperature of the metal fence
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Average temperatures for 161 days of measur

Measurements Number of Average
days of temperature(°C
measureme )
nt
Term air temperature
161 9.81
Surface temperature of the
grass 161 10.33
Asphalt surface
temperature 161 11.32
The surface temperature of
the metal fence 161 11.86

Expected lowest
Term temperature
air

Surprisingly the highest
Surface temperature
Metal fences



Our atmospheric station before the
renovation and during the renovation of the
school

https: //karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
jamevic-u-privremene-prostore-pri-os-braca-seljan/

https://radio-mreznica.hr/os-dragojle-jarnevic-bit-ce-obnovljena-
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Measurement days with the highest amount of prec

month

Measurement The amount | Term air temperature Asphalt surface The difference
dates of rain (°C) temperature ter:etev:aeteur: eaiarnd
(mm) (°c) pasphalt
(°C)
6.11.2023. 39 17,6 15,0 2,6
2.12.2023. 63 11,1 9,8 1,3
7.1.2024. 30 5,1 7,3 2,2
12.2.2024. 11 10,5 10,0 0,5
11.3.2024. 25 10,2 10,6 0,4
26.4.2024. 9 18,6 30,7 12,1
24.5.2024. 25 27,4 26,7 0,7
22.11.2024. 100 1,0 2,8 1,8
31.12.2024. 50 0,6 -2,4 3,0
17.1.2025. 30 2,3 3,1
14.2.2025. 20 2,3 2,9




Temperatura/°C

Difference between air temperature and surface temperat
of asphalt on days with and without precipitation
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Display of air temperature, surface temperature of
asphalt and amount of clouds (1.11.2023.-15.2.2025



Display of term air temperature, surface temperatu
asphalt and amount of clouds (1.1.2025.-15.2.2025.
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Term air temperature and surface temperature of
different substrates - interconnected

The surface temperature of various substrates on most
days is higher than the term air temperature

CONCLUSIONS

y

The surface temperature of artificial substrates heats up
more than the surface temperature of natural substrates



CONCLUSIONS

~ ", W The average is the lowest term air temperature, and the
'\ -{ highest is the average surface temperature of the metal fence
land asphalt

— On days with a higher amount of precipitation, the difference

| between the term air temperature and the surface
temperature of the asphalt decreases, and on days without

precipitation, the difference between temperatures increases

The most difficult thing for us was to connect the influence of
the amount of cloudiness on the term air temperature and the
surface temperature of grass and asphalt

= The analyzed part indicates the influence of a larger amount of
cloudiness on the air temperature and surface temperature of
grass and asphalt




1. The hypothesis has
been confirmed

2. The hypothesis has
been confirmed

3. The hypothesis has
been confirmed




Our contribution to the local commu

To make the authorized in the city aware
that in the future they are planning:

increase green spaces with more trees

reduce the presence of artificial surfaces
that heat up faster

make our city even more pleasant to live
in
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UvoD

- tema projektne nastave 2024./2025. - ZRAK
- zrak je jedan od osnovnih zivotnih uvjeta

Redovito mjerenje terminske
temperature zraka i
povrsinske temperature trave

Uocili smo zanimljivosti u kretanja
temperature zraka i povrsinske
temperature trave

Mjerenja smo prosirili na
povrsinsku temperaturu asfalta i
metalne ograde




Geografski polozaj i smjestaj GLOBE
postaje OS Dragojle Jarnevic
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ISTRAZITI

e povezanost
temperature zraka i
povrsinske
temperature

razlicitih podloga

DOKAZATI POTICATI

 da je povrsinska e oCuvanje zelenih
temperatura asfalta povrsina u nasoj
i metalne ograde lokalnoj zajednici i

visa od terminske sadnja vise domacih
temperature zraka vrsta drveda na

zelenim povrsinama




Istrazivacka pitanja i hipoteze

oce s =i o - -1iti- = Terminska temperatura zraka niza je od
3 b 3 od DA - povrsinske temperature razlic¢itih
podloga.

Hoce li povrsinska temperatura
asfalta i metalne ograde biti visa
od povrsinske temperature

« Visu povrsinsku temperaturu imat ¢e
asfalt i metalna ograda od travnate
podloge.

travnate podloge?




Istrazivacka pitanja i hipoteze

Utjece li veca kolicina oborina
na smanjenje razlike izmedu

terminske temperature zraka i
povrsSinske temperature asfalta?

 Veca koli¢ina oborina utjece na
smanjenje razlike izmedu terminske
temperature zraka i povrSinske

temperature asfalta.

 Veca koli¢ina naoblake utjece na
snizavanje povrsinske temperature
asfalta i trave.




Metode istrazivanja

razdoblje istrazivanja - 1.11.2023. - 15.2.2025.

prikupljanje podataka po lokalnom vremenu od 12:15 do 13:00 sati

podaci: terminske temperature zraka, povrsinske temperature trave,
asfalta i metalne ograde, koli¢ine naoblaka i kolicine oborina

najveci broj mjerenja imamo iz studenog i prosinca 2023., sijecnja,
studenog i prosinca 2024., sije€nja 2025.




Mjerni instrumenti

Hellma%ov

Digital thermo-hygrometer A
kisomjer

- 30.5002 TFA Dostmann

infracrvenim termometron
PRO - ICT320



Prikaz i analiza podataka

161 dan mjerenja u razdoblju od 1. studenog 2023. do
15. veljace 2025. - ukupno 966 podataka
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Prikaz i analiza podataka

obrada unos crtanje

prikuptjenih [l| podataka u ||| grafikona i analiza

podataka

podataka Excel tablicu tablica
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Prikaz terminske temperatura zraka i povrsinske temp.
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Prosjecne temperature za 161 dan mjerenja

mjerenja broj dana prosjec¢na
mjerenja temperatura

(C)

terminska temperatura

zraka 161 9.81

povrsSinska temperatura

trave 161 10.33

povrSinska temperatura

asfalta 161 11.32

povrSinska temperatura

metalne ograde 161 11.86

Ocekivano najniza
terminska temperatura
zraka

Iznenadujuce najvisa
povrsinska tempera
metalne ograde



Nasa atmosferska postaja prije obnove i za
vrijeme obnove skole

https: / /karlovacki.hr/krenulo-je-preselienje-os-dragoijla- https://radio-mreznica.hr/os-dragojle-jarnevic-bit-ce-obnovljena-
jamevic-u-privremene-prostore-pri-os-braca-seljan/



https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-
https://karlovacki.hr/krenulo-je-preseljenje-os-dragojla-

Dani mjerenja s najvecom kolicinom oborina po mjes

datumi koli¢ina terminska povrSinska razlika
mjerenja kise temperatura zraka temperatura asfalta | temperature zraka
(mm) (°C) (°C) | asfalta
(°C)
6.11.2023. 39 17,6 15,0 2,6
2.12.2023. 63 11,1 9,8 1,3
7.1.2024. 30 5,1 7,3 2,2
12.2.2024. 11 10,5 10,0 0,5
11.3.2024. 25 10,2 10,6 0,4
26.4.2024. 9 18,6 30,7 12,1
24.5.2024. 25 27,4 26,7 0,7
22.11.2024. 100 1,0 2,8 1,8
31.12.2024. 50 0,6 -2,4 3,0
17.1.2025. 30 2,3 3,1 0,8
14.2.2025. 20 2,3 2,9 0,6




Temperatura/°C

Razlika izmedu temperature zraka i povrsinske temp
asfalta u dane s oborinom i bez oborina
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Dani s oborinama - manja temperaturna

: Dani bez oborina - veca temperaturna razlika
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Prikaz terminske temperature zraka, povrsinske te
trave, asfaltai koli¢ine naoblake (1.1.2025.-15.2.2
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Terminska temperatura zraka i povrsinska temperatura
razlicitih podloga - medusobno povezane

v

LAKLJUCCI

Povrsinska temperatura razlicitih podloga u najvecem
broju dana je visa od terminske temperature zraka

Povrsinska temperatura umjetnih podloga vise se zagrijava /
od povrsinske temperature prirodne podloge



ZAKLJUCCI

2 il PrOSJecno nasza je terminska temperatura zraka, a najvisa
- =%/ prosjecna povrsinska temperatura metalne ogradel asfalta

U dane s vecom kolicinom oborina snizava se razlika izmedu
terminske temperature zraka i povrsinske temperature asfalta,
a u dane bez oborina povecava se razlika izmedu temperatura

Najteze nam je bilo povezati utjecaj kolicine naoblake na
terminsku temperaturu zraka i povrsinsku temperaturu trave i
asfalta

2] Analizirani dio ukazuje na utjecaj vece kolicine naoblake na
temperaturu zraka i povrsinsku temperaturu trave i asfalta




1.Hipotezu - potvrdili

2. Hipotezu - potvrdili

3. Hipotezu - potvrdili




Nas doprinos za lokalnhu zajednicu

Osvijestiti ovlastene u gradu da u
buducénosti planiraju:

povecati zelene povrsine s vise drveca

smanjiti zastupljenost umjetnih
povrsina koje se brze griju

nas grad uciniti joS ugodnijim za zivot
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