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Introduction

i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA Forest Service that
provides urban and rural forestry analysis and benefits assessment tools. The i-Tree tools can
help strengthen forest management and advocacy efforts by quantifying forest structure and the
environmental benefits that trees provide. There are however various tools, and their uses

depends on a number of factors which include but not limited to;

e Goal of the user/project
e Availability of Data

e Skill set availability

Overall, the various types of core i-Tree tools available are the following.

i-Tree MyTree

e i-Tree Landscape
e i-Tree Design

e i-Tree Canopy

e i-Tree Eco

i-Tree Hydro

One of the greatest applications of i-Tree is its ability to reveal benefit of current tree biomass
and/or potential planting to targeted audience. It is a very proficient policy tools for advocating
for tree planting and/or management. It is especially useful in current age where population
growth has triggered urban expansion. This have led to several challenges for Urban dwellers as
well as urban landscape. One of the major problems of Urban landscape is pollution.

Unfortunately, this have been exacerbated by the wicked problem of climate change which affect



us all. According to World heath organization, WHO in 2016, more than 80% of people living in
urban areas that monitor air pollution are exposed to air quality levels that exceed the World
Health Organization (WHO) limits. While all regions of the world are affected, populations in

low-income cities are the most impacted.

Scotlandville East Baton-rouge is one of the low-income communities in Baton-rouge Louisiana.
Scotlandville became industrialized, beginning with a Standard Oil refinery in 1909, and was a
destination of African Americans to urban areas in the Great Migration beginning around World
War 1. Its growth was stimulated also by construction of railroads along the Mississippi River.
While still independent, Scotlandville became the largest majority-black community in the state.
It is also home to industrial processing companies particularly chevron which contribute a lot of
pollution to the community dwellers. Unfortunately like most low-income neighborhood,
Scotlandville tree canopy cover have been disproportionately low over the years, making

community dwellers more vulnerable to effect of air pollution.

This project will hence contribute to future tree planting initiatives by investigating the best trees
species choices to be selected for potential tree planting initiative that can help mitigate air
pollution in Scotlandville community. This will be done by selecting three native threatened tree
species and comparing them using i-tree design software.

Methodology

Three (3) native tree species (Acer rubrum, Quercus virginiana, Magnolia macrophylia) that are
common to this locality were selected. They were plotted in on a species-by-species basis and on
a mixed species basis to compare for air pollution benefit for each of the specie and on mixed

stand, to assess and recommended tree species for the best potential to mitigate polluted air in the



region. The report for air pollution avoided and carbon stored were compared, the conclusion and
comparation was made on this result.

Finding and discussions
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~ V3 =@ | ©Over the next 30 years, these trees will reduce atmospheric carbon

dioxide (C02) by a total amount of 180,346 pounds.

How significant is this number? Most car owners of an "average" car (mid-sized
sedan) drive 12,000 miles (19,312 kilometers) generating about 11,000 pounds
(4,990 kilograms) of carbon dioxide (COz) every year. A flight from New York to
Los Angeles adds 1,400 pounds (635 kilograms) of COz per passenger. Trees
can have an impact by reducing atmospheric carbon in two primary ways (see
figure at left):

« They sequester ("lock up") COz in their roots, trunks, stems, and leaves
while they grow, and in wood products after they are harvested,

+ Trees near buildings can reduce heating and air conditioning demands,
thereby reducing emissions associated with power production. However, if
a tree produces no energy benefits there will be no resulting avoided COz2.

Combating climate change will take a worldwide, multifaceted approach, but by
planting a tree in a strategic location, driving fewer miles/kilometers, or

/ replacing business trips with conference calls, it's easy to see how we can each
3 reduce our individual carbon "footprints",
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Fig 1: Carbon dioxide storage report for Big-Leaf Magnolia
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Over the next 30 years, these trees will reduce atmospheric carbon
dioxide (CO2) by a total amount of 288,394 pounds.

How significant is this number? Most car owners of an "average" car (mid-sized
sedan) drive 12,000 miles (19,312 kilometers) generating about 11,000 pounds
(4,990 kilograms) of carbon dioxide (COz) every year. A flight from New York to
Los Angeles adds 1,400 pounds (635 kilograms) of CO2 per passenger. Trees
can have an impact by reducing atmospheric carbon in two primary ways (see
figure at left):

« They sequester ("lock up") CO2 in their roots, trunks, stems, and leaves
while they grow, and in wood products after they are harvested.

« Trees near buildings can reduce heating and air conditioning demands,
thereby reducing emissions associated with power production. However, if
a tree produces no energy benefits there will be no resulting aveided COz.

Combating climate change will take a worldwide, multifaceted approach, but by
planting a tree in a strategic location, driving fewer miles/kilometers, or
replacing business trips with conference calls, it's easy to see how we can each
reduce our individual carbon "footprints".

Fig 2: Carbon dioxide storage report for Live Oak
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Over the next 30 years, these trees will reduce atmospheric carbon
dioxide (COz2) by a total amount of 259,662 pounds.

How significant is this number? Most car owners of an "average" car (mid-sized
sedan) drive 12,000 miles (19,312 kilometers) generating about 11,000 pounds
(4,990 kilograms) of carbon dioxide (COz) every year. A flight from New York to
Los Angeles adds 1,400 pounds (635 kilograms) of COz per passenger. Trees
can have an impact by reducing atmospheric carbon in two primary ways (see
figure at left):

» They sequester ("ldck up") CO2 in their roots, trunks, stems, and leaves
while they grow, and in wood products after they are harvested.

« Trees near buildings can reduce heating and air conditioning demands,
thereby reducing emissions associated with power production. However, if
a tree produces no energy benefits there will be no resulting avoided COa2.

Combating climate change will take a worldwide, multifaceted approach, but by
planting a tree in a strategic location, driving fewer miles/kilometers, or
replacing business trips with conference calls, it's easy to see how we can each
reduce our individual carbon "footprints”,

Fig 3: Carbon dioxide storage report for Red Maple
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S| 250,000 dioxide (CO2) by a total amount of 327,508 pounds.

How significant is this number? Most car owners of an "average" car (mid-sized
sedan) drive 12,000 miles (19,312 kilometers) generating about 11,000 pounds
(4,990 kilograms) of carbon dioxide (COz) every year. A flight from New York to
Los Angeles adds 1,400 pounds (635 kilograms) of CO2 per passenger. Trees
can have an impact by reducing atmospheric carbon in two primary ways (see
figure at left):

+ They sequester ("lock up") COz in their roots, trunks, stems, and leaves
while they grow, and in wood products after they are harvested,

« Trees near buildings can reduce heating and air conditioning demands,
thereby reducing emissions associated with power production. However, if
a tree produces no energy benefits there will be no resulting avoided COz2.

Combating climate change will take a worldwide, multifaceted approach, but by
planting a tree in a strategic location, driving fewer miles/kilometers, or

/ replacing business trips with conference calls, it's easy to see how we can each
reduce our individual carbon "footprints”,
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Fig 4: Carbon dioxide storage report for all the three species plotted together

Air pollution

Start Ovel
Return to Setug
i-Tree Desi gN v7.0  scotlandville, Baton Rouge, LA, USA Vst Rm
Save Resull
Aboul
Display results for: All Trees v
Overall B ts ) Stormw R nergy A Air Quality R : J B}
Over the next 30 years, the total air quality benefits of these
$1,500.00 trees are shown in the graph at left. The estimated total removal
is 606 pounds.
$1,400.007 Air pollution is a serious health threat that causes asthma, coughing,
C headaches, respiratory and heart disease, and cancer. Over 150 million
| $1,200.00 people live in areas where ozone levels violate federal air quality
x standards; more than 100 million people are impacted when dust and
$1,000.00 4 other particulate levels are considered "unhealthy." We now know that
the urban forest can mitigate the health effects of pollution by:
$800.00 1 « Absorbing pollutants like ozone (03), carbon monoxide (CO),
nitrogen dioxide (NO2), and sulfur dioxide (SO2) through leaves
$600.00 4 « Intercepting particulate matter less than 2.5 microns (PM2.5) like
o dust, ash, and smoke
= 3400001 « Releasing oxygen through photosynthesis
r ’ « Lowering air temperatures which reduces the production of ozone
I « Reducing energy use and subsequent pollutant emissions from
§ $200.00 1 power plants (If a tree produces no energy benefits there will be
S no resulting avoided pollutants.)
‘c_g $0.00 - "” It o . ¢ «
] 03 VOC CO CO NO2 NO2 SO2 SO2 PM2S should be noted that trees themselves emit biogenic volatile organic
& Rem Avd Rem Avd Rem Avd Rem Avd Avd compounds (VOCs) which can contribute to ground-level ozone
"Rem" stands for removal, which is your tree absorbing or prpguc;ion. This may negate the_pgsitive ‘"‘Pac" the tree .has on ozane
intercepting pollutants. "Avd" stands for avoided, which is your mitigation for some high emitting species (e.g., willow oak or
% | tree lessening the need for creation of these pollutants in the sweetgum).
first place by reducing energy production needs.

Fig 5: Air quality report for Big Leaf Magnolia
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Fig 6: Air quality report for Live oak
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"Rem" stands for removal, which is your tree absorbing or
intercepting pollutants. "Avd" stands for avoided, which is your
tree lessening the need for creation of these pollutants in the

first place by reducing energy production needs.
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Over the next 30 years, the total air quality benefits of these
trees are shown in the graph at left. The estimated total removal
is 792 pounds.

Air pollution is a serious health threat that causes asthma, coughing,
headaches, respiratory and heart disease, and cancer. Over 150 million
people live in areas where ozone levels violate federal air quality
standards; more than 100 million people are impacted when dust and
other particulate levels are considered "unhealthy." We now know that
the urban forest can mitigate the health effects of pollution by:

Absorbing pollutants like ozone (03), carbon monoxide (CO),
nitrogen dioxide (NO2), and sulfur dioxide (S02) through leaves
Intercepting particulate matter less than 2.5 microns (PMz.s) like
dust, ash, and smoke

Releasing oxygen through photosynthesis

Lowering alr temperatures which reduces the production of ozone
Reducing energy use and subsequent pollutant emissions from
power plants (If a tree produces no energy benefits there will be
no resulting avoided pollutants.)

It should be noted that trees themselves emit biogenic volatile organic
compounds (VOCs) which can contribute to ground-level ozone
production. This may negate the positive impact the tree has on ozone
mitigation for some high emitting species (e.g., willow oak or
sweetgum).




Fig 7: Air quality report for Red Maple
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Over the next 30 years, the total air quality benefits of these
$3,000.00 - trees are shown in the graph at left. The estimated total removal
is 1,036 pounds.

$2,500.00 4 Air pollution is a serious health threat that causes asthma, coughing,
' headaches, respiratory and heart disease, and cancer. Over 150 million
- people live in areas where ozone levels violate federal air quality
standards; more than 100 million people are impacted when dust and

2N other particulate levels are considered "unhealthy." We now know that
the urban forest can mitigate the health effects of pollution by:
$1,500.00 1 « Absorbing pollutants like ozone (03), carbon monoxide (CO),
nitrogen dioxide (NOz), and sulfur dioxide (SOz) through leaves
« Intercepting particulate matter less than 2.5 microns (PMz.s5) like

) $1,000.00 dust, ash, and smoke
= * Releasing oxygen through photosynthesis
n * Lowering air temperatures which reduces the production of ozone
Y §500.00 * Reducing energy use and subsequent pollutant emissions from
§ power plants (If a tree produces no energy benefits there will be
N no resulting avoided pollutants.)
5 03 VOO CO GO NO2 NO2 S02 S02 P25 It should be noted that trees themselves emit biogenic volatile organic
- Rem Avd Rem Awd Rem Awd Rem Awd Avd compounds (VOCs) which can contribute to ground-level ozone

production. This may negate the positive impact the tree has on ozone
mitigation for some high emitting species (e.g., willow oak or
sweetgum).

"Rem" stands for remaoval, which is your tree absorbing or
intercepting pollutants. "Avd" stands for avoided, which is your
tree lessening the need for creation of these pollutants in the
first place by reducing energy production needs.

Fig 8: Air quality report for all the three species plotted together

Discussion

Figure 1-3, shows the Carbon storage potential of 26 (1 inches) Big leaf Magnolia, Live oak, Red
maple tree species respectively plotted around two buildings in Scotlandville to assess the
potential contribution of this trees to store carbon as a means to mitigate and improve air quality.
From finding, it shows that of the tree species considered, Live oak( Querus virginiana) seem to
have the highest carbon storage potential. The carbon storage potential is important when
considering tree species to be planted for air pollution mitigation. The tree species which have
the ability to store and sequester atmospheric carbon will be considered to have a high potential
to mitigate against air pollution. Live oak is followed by Red Maple (Acer rubrum), and lastly
big leaf Magnolia. Noteworthy however, is that red maple although have lower overall carbon

storage potential than Live oak, seem to have higher ability to avoided carbon emission, in terms



of reducing heat and air condition demands and thereby avoiding emission that would have
accumulated otherwise. Since the trees were all plotted in the best available location in all
scenarios, the se may be associated to other factors such as growth rate.

Also, Fig 4 shows the Carbon storage potential of 35 (1 inches) tree species plotted around two
buildings in Scotlandville to assess the potential contribution of this trees to air pollution
mitigation in order to select best specie or best species combination. Big leaf Magnolia, Live
oak, and Red maple were combined in ratio 16:10:9. The result shows that although diversity
may increase the tree species resilience, however ,in this scenarios diversity does not seem to
have any effect on carbon storage potential. Although, this have not been statistically proven.
Figure 5-7 shows the air quality improvement potential of 26 (1 inches) Big leaf Magnolia, Live
oak, Red maple tree species respectively plotted around two buildings in Scotlandville to assess
the potential contribution of this trees to air pollution mitigation in order to select best specie or
best species combination. The result shows that Live oak have the highest potential to mitigate
air pollution in Scotlandville, East Baton-rouge and thereby improve air quality. While Red
maple have the highest avoided emission potential. Also, although diversity may increase the
tree species resilience, however, in this scenarios diversity does not seem to have any effect on
air quality improvement potential as an average for each tree is lower than average of Live oak
or Red maple. Although, this have not been statistically proven.

Figure 8 shows the air quality improvement potential of 35 (1 inches) tree species plotted around
two buildings in Scotlandville to assess the potential contribution of this trees to air pollution
mitigation in order to select best specie or best species combination. Big leaf Magnolia, Live
oak, and Red maple were combined in ratio 16:10:9. The result shows that although diversity

may increase the tree species resilience, however ,in this scenarios diversity does not seem to



have any effect on air quality improvement potential. Although, this have not been statistically
proven.

Conclusion and Recommendation

Red maple has the highest avoided emission potential if planted in Scotlandville, East Baton
rouge, however overall Live Oak tree have the highest potential to improve air quality by storing
atmospheric carbon, removing other greenhouse gases and pollutant and avoiding emissions to a
certain degree. Hence, it is recommended that live oak trees be used judiciously during planting
programs targeted to improve air quality of Scotlandville, East Baton Rouge, community
dwellers. This project result shows that trees species have less air pollution removal ability when
different tree species are planted. Nonetheless, the importance of tree diversity in Urban green
spaces cannot be overemphasized, thus diversity in planting project is greatly encourage.
However, making sure to select trees with considerable high air pollution removal storage. With
these, it is recommended that at least Red maple and live oak trees, both of which are native to

Baton-rouge be used for tree planting project.



