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Contact by phone and then meet with Dr. Jamal Al-Subhi at the Central
Laboratory
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Supplements

Visit the Agricultural Research Center and learn from them how to improve the
soil and make it fertile, and know the appropriate climatic conditions for

.growing types of crops
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Conclusion:

This research aims to find out how to calculate the carbon that is
stored in the tree trunk from the atmosphere and how the
surroundings of trees contribute to carbon withdrawal and
reduction of greenhouse gases and converting it to organic
carbon that does not harm the environment. Experiments were
conducted by locating a site in the area (Al-Turaif), studying the
number of trees, measuring the perimeter, and then measuring
the amount of carbon absorbed by those trees.
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Picture No. (11)

Development area:

Picture No. (12)

Launching the initiative to plant 1000 seedlings in the school,
aiming to spread the culture of afforestation in order to reduce the
absorption of a greater amount of carbon dioxide in the plant
through photosynthesis, so that the number of seedlings includes
the number of female students in the school as 914 students, with
the number of the administrative and teaching staff 71,
administrators, teachers and assistants in the school including

guards and bus drivers.

Picture No. (13)

Picture No. (14)
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Solutions to these challenges:

1-The growth rate and the density of trees will be taken annually
for a period of three years and a proportion and proportion work
will be made and a relationship between the growth rate and the
circumference of the tree and the amount of carbon absorbed will
(be taken by reference to the following working paper. , 2020).

2-Previous studies were translated, and professors at Sultan
Qaboos University were discussed. Thankfully, some information
was reached and linked to each other, and the amount of carbon
absorbed by mango trees was calculated.

Personal experiences:

Learn how to conduct research with scientific experiments, the
steps for writing scientific research, and how to link scientific
research into the curriculum. What increased our passion for
scientific subjects, research and investigation of environmental
problems and finding solutions through scientific experiments.

Commercial field:

Agricultural crops such as mint, radish, and watercress were
grown and sold, and financial returns were made for the
program's studies. A nursery was also set up in the school and
various seedlings were sold on Arbor Day.
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Discuss the results:

The study confirmed that there are several direct benefits of the
tree, such as purifying the air from dust and pollutants, absorbing
carbon dioxide, and increasing oxygen in the atmosphere through
the process of photosynthesis. This process contributes to solving
the problem of climate change that has swept the globe, causing
great danger to living organisms, including humans (Khayef,
2020).

Therefore, we recommend spreading the culture of afforestation,
where the first solution to reduce the proportion of carbon dioxide
can be considered afforestation because of its benefit in
absorbing large amounts of carbon in its biomass.

Possible sources of error:
Accuracy in measuring angles to know the true height of trees.
Scientific studies:

The results and conclusions of the current study are in agreement
with the study (Trees, Environment and Carbon Sequestration
(Saad, 2020), where the study indicated that trees with greater
biomass have the ability to absorb a greater amount of carbon.

Challenges:

1-Trees have taken their mass before they are planted, so their
carbon absorption will change after a year or two because they
will grow and grow in size.

2-The difficulty in finding the appropriate equations in calculating
the amount of carbon absorbed by trees according to their mass
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trees to withdraw larger amounts of carbon dioxide, as global
climate change has led to the stress of the land vegetation cover.
The faster the plant grows and the more mass and circumference
the stem, the more carbon dioxide we consume and we must
implement climate-smart farming practices, store and recycle

carbon dioxide, and expand tree and forestry.

tree
number 6

tree
number 5

# amount of gas absorbed in one
year

tree
number 4

# BIO MASS
tree

number 3

tree
number 2

tree
number 1

Graph (3) shows the mass and amount of gas withdrawn from the
atmosphere.

The graph shows the relationship between mass and the amount
of gas withdrawn from the atmosphere, as the greater the mass,
the higher the rate of gas withdrawn from the atmosphere is a
direct relationship.
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B he amount of carbon absorbed during the year M tree circumference

Graph (2) of the percentage of carbon absorbed in mango trees

compared to the circumference of the tree

The graphs showed that trees play an important role in protecting
the environment and preserving its resources, as they absorb
large amounts of carbon, and this contributes to solving the
problem of climate change. The graphics also showed the
relationship between the ocean and the amount of carbon stored
in the biomass in the tree, where the fourth tree with a larger
circumference had the share of storing a greater amount of
carbon, so the results may converge to the rest of the trees in
carbon storage. Hence, it is necessary to plant a large amount of
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tree tree The The The amount of
age circumference | amount of | amount of carbon
carbon gas absorbed
per (m) absorbed | absorbed during the
year by the age | in one year year
of the tree

tree number 1 4 0.11 8.7 2.2 0.599
tree number 2 4 0.09 8.2 2.3 0.590
tree number 3 4 0.16 9 2.2 0.600
tree number 4 4 0.18 9.9 2.5 0.674
tree number 5 4 0.12 8.7 2.2 0.600
tree number 6 4 0.14 8.9 2.2 0.600

Table (9) The results that were recorded for the amount of carbon

absorbed in the biomass of mango trees
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Results:

1-The greater the mass of the tree, the greater the amount of

carbon absorbed.

2-The greater the number of trees, the greater the amount of

carbon absorbed from the atmosphere.

3-Noting that the amount of carbon absorbed for the same

species, 4 years old, and the same ocean are relatively close

4-The total absorption rate of carbon dioxide from the
atmosphere from the atmosphere for 6 mango trees annually
at the age of 4 years is approximately 14.5 kg per year. How

much gas would you expect to withdraw from the

atmosphere when planting 100 mango trees?
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6-The amount of gas stored in the biomass of the tree = 2.4 kg x
3.67 = 8.9 kg CO2 if you need to absorb 8.9 kg CO2 from the air

during 4 years.

7-The amount of gas stored in the biomass of the tree per year =
8.9 + 4 years = 2.23 kg of carbon from the biomass of the tree

per year

8-Since to store 1 kg of carbon, 3.67 kg CO2 . must be drawn

from the air

9-So to calculate the amount of carbon absorbed, we use the

following law

Carbon stored in tree biomass = carbon mass - molar mass

Carbon stored in tree biomass = 2.23+3.67 = 0.61 kg
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Carbon stored in tree biomass = carbon mass + molar mass ™~~~

10-Carbon stored in tree biomass = 2.2+3.67 = 0.600 kg

Mango tree number 6

1-We have a 4-year-old mango tree with a mass of 6.9 kg (25%

water + 75% of the tree)

2-(water = 1.73 kg + 75% biomass of the tree = 5.2 kg 25%)

3-Every 5.2 kg of the tree’s biomass contains (47.5%) of carbon

(a flat percentage according to previous studies)

4-Carbon mass =5.2 x (47.5 + 100) = 2.4 kg of carbon from the

tree's biomass.

5-Molar mass of carbon CO2 = 3.67 .
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4-Carbon mass =5 x (47.5 + 100) = = 2.4 kg of carbon from fhaa T

biomass of the tree

5-Molar mass of carbon CO2 = 3.67 .

6-The amount of gas stored in the biomass of the tree = 2.4 kg x
3.67 = 8.7 kg CO2 if you need to absorb 8.7 kg CO2 from the air

during 4 years.
7-Hence, one mango absorbs 8.7 + 4 years = 2.2 kg CO2

8-Since to store 1 kg of carbon, 3.67 kg CO2 . must be removed

from the air

9-So to calculate the amount of carbon absorbed, we use the

following law
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Carbon stored in tree biomass = carbon mass - molar mass

10-Carbon stored in tree biomass = 2.5+3.67 = 0.674 kg

Mango tree number 5

1-We have a mango tree that is 4 years old and has a mass of 6.7
kg (25% water + 75% of the tree)

2-(water = 1.7 kg + 75% tree biomass =5 kg %25)

3-Every 5 kg of the tree’s biomass contains (47.5%) of carbon (a

(constant percentage according to previous studies)
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4-Carbon mass =5.7 x (47.5 + 100) == 2.7 kg of carbon frorﬁ‘sj&iﬁy

the tree's biomass.

5-Molar mass of carbon CO2 = 3.67

6-The amount of gas stored in the biomass of the tree = 2.7 kg x
3.67 = 9.9 kg CO2 if you need to absorb 9.9 kg CO2 from the air

.during 4 years

7-The amount of gas stored in the biomass of the tree per year =
9.9 +4 years = 2.5 kg CO2

8-Since to store 1 kg of carbon, 3.67 kg CO2 . must be extracted .

from the air

9-So to calculate the amount of carbon absorbed, we use the
following law
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10-So to calculate the amount of carbon absorbed, we use the ~ ~=~""

following law
Carbon stored in tree biomass = carbon mass - molar mass
11-Carbon stored in tree biomass = 2.2+3.67 = 0.600 kg

Mango tree number 4

1-We have a 4-year-old mango tree with a mass of 7.58 kg (25%

water + 75% of the tree)

2-(water = 1.9 kg + 75% biomass of the tree = 5.7 kg %25)

3-Every 5.7 kg of the biomass of the tree contains (47.5%) of

carbon (a constant percentage according to previous studies
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4-Every 5.2 kg of the tree’s biomass contains (47.5%) of carbon =

(a flat percentage according to previous studies)

5-Carbon mass =5.2 x (47.5 + 100) = 2.44 kg of carbon from the

tree's biomass.

6-Molar mass of carbon CO2 = 3.67

7-The amount of gas stored in the tree is 2.44 kg x 3.67 = 8.9 kg
CO2 if you need to absorb 9 kg of CO2 from the air within 4

years.
8-Hence, one mango absorbs 8.9 +~ 4 years = 2.2 kg CO2

9-Since to store 1 kg of carbon, 3.67 kg CO2 must be removed

from the air.

50




YOYY/Y LYY

9-So to calculate the amount of carbon absorbed, we use the

following law

Carbon stored in tree biomass = carbon mass - molar mass

10-Carbon stored in tree biomass2 + 3.67 = 0.560 kg C of10

Biomass.

Manqgo tree number 3

1-We have a 4-year-old mango tree with a mass of 6.94 kg (25%

water + 75% of the tree)

3-(water = 1.4 kg + 75% biomass of the tree = 5.2 kg %25)
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2-(water = 1.5 kg + 75% biomass of the tree = 4.6 kg %25)

3-Every 4.6 kg of the tree’s biomass contains (47.5%) of carbon

(a flat percentage according to previous studies).

4-Carbon mass = 4.6 x (47.5 + (100) = 2.2 kg of carbon from the

biomass of the tree.

5-Molar mass of carbon CO2 = 3.67

6-The amount of gas stored in the tree = 2.2 kg x 3.67 = 8.2 kg
CO2 if you need to absorb 8.2 kg of CO2 within 4 years.

7-The amount of gas stored in the tree per year = 8.2+ 4 years =

2 kg of CO2 per year.

8-Since to store 1 kg of carbon, 3.67 kg CO2 . must be extracted

from the air

3-Every 5 kg of the tree's biomass contains (47.5%) of carbon (a
constant percentage according to previous studies).
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4-Carbon mass =5 x (47.5 + 100) = 2.4 kg of carbon from the
tree's biomass.

5-Molar mass of carbon CO2 = 3.67
6-Amount of gas stored in the tree = carbon mass x molar mass

7-Gas stored in the tree = 2.4 kg x 3.67 = 8.7 kg CO2 if you need
to absorb 8.7 kg CO2 from the air during 4 years

8-Gas stored in the tree in one year = 8.7 + 4 years = 2.2 kg CO2
9-Since to store 1 kg of carbon, 3.67 kg CO2 . must be removed
from the air

10-So to calculate the amount of carbon absorbed, we use the
following law

Carbon stored in tree biomass = carbon mass + molar mass

11-Carbon stored in tree biomass 2.2 + 3.67 = 0.599 kg carbon of
biomass

Manqo tree number 2

1-We have a 4-year-old mango tree with a mass of 6.12 kg (25%

(water + 75% of the tree)

The following table is the tree data that will be used in calculating
the amount of carbon absorbed into the biomass of mango trees.
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12- Using previous studies to find laws to calculate the height and
find the relationship between the mass of the tree and the amount
.of absorption and calculate it mathematically

13- Codification of equations and the method of calculation,
reaching the relationships and observations, and then transcribing
.scientific conclusions and translating them into graphs and tables

The amount of gas stored in the tree = carbon mass x molar
mass. Hence, we must know the following vocabulary: dry mass,
carbon mass, and molar mass:

*Dry mass = total mass of the tree - mass of water
*Carbon mass = 47.5% of the tree's biomass

Molar mass (CO2) = the sum of the atomic masses in the
chemical formula of the element + atomic weight of the element

C=12), (0=16), (CO2=44) = 12/44=3.67, meaning that every 1)
kg of carbon in the tree needs to absorb 3.67 kg of CO2

Application: mango tree number 1

1-We have a 4-year-old mango tree with a mass of 6.62 kg (25%
(water + 75% of the tree

2-water = 1.66 kg + 75% tree biomass = 5 kg %25)
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9-Follow-up and irrigate the plants appropriately

Applying the vegetation cover protocol and recording data on the
site.

10-Collecting information Searching the internet and asking the
program supervisor how to find the ratios between water and
carbon stored in tree trunks and communicating with one of the
doctors at Sultan Qaboos University to benefit from some
.experiences

11-Utilizing the data in Table 2 collected in calculating the carbon
mass absorbed into the mango tree (the circumference, angle,
height of the tree and the mass of the tree).

Mass tree tree height tree tree age
circumference
(kg) (m) per year
(m)

tree number 1 6.6 1.84 0.11 4
tree number 2 6.1 1.87 0.09 4
tree number 3 7 1.84 0.16 4
tree number 4 7.6 1.82 0.18 4
tree number 5 6.7 1.52 0.12 4
tree number 6 6.9 2 0.14 4

Table (8) mango trees data to calculate carbon mass

55




\BAZARRA

PH conductivity dissolved oxygen temperature Measurement
type
AV 3 2 1| AV 3 2 1 AV|3|/2|1| A 3 2 1 samples
Vv
6.51 | 6.69 6.45 | 6.38| 807 | 809 | 802 | 812 666 | 7| 6| 7|25| 25| 26| 24| Measurements

Table (6) Physical and chemical properties of water

The previous table shows the physical and chemical properties of the

school's government water to be ascertained and its suitability for irrigating

crops.

8-(surface area parameter)

Surface area temperatures were taken randomly and the type of cap was

determined:

2 2 1

space

37 38 37

temperature

Table (7) Surface Temperatures

Documentation of data entry on the site:

Picture No. (10)

s Agadoead) B sl A o
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6-(Water Protocol) Studying the characteristics of the water and
also making sure that the water source is suitable for the crops by
.applying the tools and devices of the program

Sample site: Al-Turaif School and it was previously challenged
Water medium: government water, water type: brackish
Water condition: normal

The transparency tube is greater than the depth of the
transparency tube

7- Studying the pH, conductivity and density of each sample and
finding the average.

Picture No. (8) Picture No. (9)
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Measurement PH Soil temperature 15 cm
type depth
Samples AV 3 2 1 AV 3 2 1
Measurements 6.7 | 6.7 6.9 6.5 27.3 28 26 28
Table (5) Physical and chemical properties of soil
The previous table shows the soil properties in terms of
temperature and pH. Three readings were taken to take the
average to obtain accurate data.
Documentation of data entry on the site:
,;,uﬂup"
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Picture No. (7)

Picture No. (6)
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Sample | Carbonate | Roots | Texture | Consistency | Secondary | Color Main Color | Depth(cm) |
rooks

farm Lass Lass | Lass Lomy Fluid | 10YR4/3 | 10YR4/4| 15cm
soil sand

Table (4) shows the type and characteristics of the soil

The previous table shows the type and characteristics of the soil.
Samples were taken at a depth of 15 cm using collection boxes
and were examined in the classroom by providing all safety and
security precautions and providing the necessary tools to examine

.the saoil
4-Taking soil pH measurements 3 times and finding the average

5- Measuring the temperature of the solil at a rate of 3 times and

finding the average.

Picture No. (5)
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Cugps Pt A

the tree = (distance from the tree + shadow angle) + the perso‘ﬁ"‘(s;""‘“‘*“~
height from the ground. The mass of the tree without soil was also
found to be studied and equations applied.

:Steps

1-Determining the sites for planting new trees on the team farm in the

school.

Y L T e ————
el Las-lt

-

na 7inzaa |

o T

24 2GA1A9 |

Picture No. (2) Picture No. (3)

2-Digging for trees to start planting

3-(Soll protocol): Taking a sample of soil from the site and

examining it through the tools and devices available for the

program.

Picture No. (4)
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School for Basic Education). The vegetation in the study site is — ~—=="

characterized by the presence of grass and small stones.

Data collection:

o

7

tree age | tree tree soil mass Tree The height | Far | slope | tree height tree
age | biomass block of the from | angle (m) circumferenc
per year in the pot . .
. with soil person the e
per (ke) (kg) - above tree
year (seedling) TG (m) (m)
(kg) level
tree 4 6.6 1.3 7.9 1.50 1.80 80 1.84 0.11
number 1
tree 4 6.1 1.1 7.2 1.50 1.75 78 1.87 0.09
number 2
tree 4 7 1.8 8.8 1.50 1.82 79 1.84 0.12
number 3
tree 4 7.6 1.6 9.1 1.50 1.80 80 1.82 0.18
number 4
tree 4 6.7 1.2 8 1.50 1.80 85 1.52 0.14
number 5
tree 4 6.9 1.7 8.6 1.50 1.86 75 2 0.16
number 6

Table (3) data of mango trees

The following table shows the data collected from mango trees,
where the age of the trees was known and their circumference
was measured. The slope angle, the distance from the tree and
the person's height were also measured to find the person's
height using a law in the vegetation protocol, where the height of
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Materials used:

Electronic scale and thermometer 7 Agricultural area, land (area in the school) 1

pH meter and positioning device 8 Water temperature meter and soil temperature 2
meter

mixing tool 9 A device for measuring salinity, 3

conductivity and density

Vinegar to measure the proportion of 10 Tree angle meter 4

sodium bicarbonate in the soil

Soil collection tools for inspection 11 water source 5

before and after planting (custom

boxes, digging tool, soil collecting
(tool)

metric tape 12 mango trees 6

Table (2) shows the tools used to implement the protocols

Climatic characteristics:

The coastal area of North Al Batinah, which is characterized by
hot and humid weather, and the study site is in Al-Turaif (Al-Turaif
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aim of reducing the impact of human activity on climate( Abu

Talib, 2022).

CP =

cuP27

SHARM EL Fli |K|4

,// L\QC\ EGYPT-

Picture No. (1) Logo of the United Nations Climate Summit Cop27

(Research Methods (Materials and Method):

work plan:
Executing female Time period the work
students
Dorar and Reem September Formulation of the research problem and

identification of tools
Dorar and Reem September and | Collect and analyze data, calculate and carry out

October research
Dorar and Reem November Drawing conclusions, writing and presenting the
report

Table (1) Timeline of the work plan and distribution of roles

Research Methodology: In the research, the students used the

investigative method based on calculations and equations

Research tool: previous studies and the use of laws and accounts, -
where the protocols for research were first identified and the tools and

devices that will be used in the protocols were prepared
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2010 ; 207 Y 2018 2018 2020 ' 20

Figure (1) the graph showing the concentration of carbon dioxide in the
atmosphere (NASA in Arabic 2021)

The above graphs show the increase in the concentration of -
carbon dioxide in the atmosphere from 2016 to 2021, which
poses a great danger to living organisms on the Earth's
surface, so quick solutions must be found. And research
came to coincide with the convening of the United Nations
Climate Summit Cop27, which was hosted by the Egyptian
city of Sharm EI-Sheikh from the beginning of November 6,
until the 18th of the same month. It is an annual summit
attended by 197 countries in order to discuss climate change,
and what these countries are doing to confront and address
this problem. The conference is part of the United Nations
Framework Convention on Climate Change, an international
treaty signed by most countries of the world with the
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s
consume oxygen in combustion and produce carbon dioxide, an

1 -
gy s F:V:‘,w’
e Lt

the lack of vegetation cover in the earth , as the plant is the most

CO2 consumer with the availability of sunlight (Chwiegh, 2019).
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(IPCC), the statistics show that the average concentration of 2CO
in the atmosphere has increased significantly in the past few
years, and therefore living organisms will pay dearly for the
repercussions of this critical limit that we have reached, which is
irreversible Start. There are only two matters before us: the first is
that we rationalize production and consumption to be sustainable
to reduce the depletion of the earth’s resources, and reduce
carbon emissions into the atmosphere, on the basis of (buy what
you need and consume what you bought); The second is

adaptation to the effects of climate change.

Climate change, including global warming and global warming, is
a topic that attracted the attention of various academic, scientific,
diplomatic and media circles during the second half of the

.(twentieth century. (Dumi, 2022

Excess of carbon dioxide in the air leads to suffocation and
pollution. It also leads to global warming, and what most leads to
an increase in carbon dioxide gas is the following: an increase in
the combustion rate of petroleum and oil components, as a result
of car and train exhaust, and other means of transportation that
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Key terms

Carbon: (C) Carbon is a chemical element with the symbol C and
atomic number 6, and it is located within the elements of the
second period and on top of the fourteenth group (the fourth
group according to the numbering of the main groups) in the
periodic table as a main group element, as its group is called by
(its name the carbon group (Issa, 2017).

Climate changes: the long-term change in temperature and
weather patterns somewhere on the Earth’s surface, and it may
be in a particular place or in the planet as a whole, where climate
change is currently occurring as a result of what is known as
global warming, which is an increase in the overall temperature of
the Earth due to human activities, Including burning fossil fuels,
such as natural gas and oil (Doumi, 2022).

Introduction and literature review:

The planet is facing a severe and unprecedented environmental
crisis represented by climate change caused by global warming,
the latter resulting from the emission of a group of gases: 2CO
gas by 64%, methane by 19%, chlorofluorocarbons by 11%, and
nitrogen dioxide by 11%. 6%.
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Abstract:

This research aims to find out how to calculate the carbon that is
stored in tree biomass from the atmosphere and how tree
biomass contributes to carbon withdrawal, reduction of
greenhouse gases and converting it to organic carbon that does
not harm the environment. Experiments were conducted by
locating a site in the area (Al-Torif), studying the number of trees,
measuring the ocean, and then measuring the amount of carbon
absorbed by those trees. From here, we will answer the research
guestions, which include how can trees contribute to reducing
climate change? Can we actually calculate the mass of carbon
absorbed in trees? What are the methods used to calculate the
mass of carbon absorbed in trees? How does this study
contribute to the benefit of the environment?

To answer the research questions, the protocols of the GLOBE
program were used, which is the vegetation protocol, and the
results showed that trees with greater biomass contribute to more
carbon withdrawals.
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