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Abstract

With the advent of Climate Change and Global Warming, highly populated urban spaces are becoming more prone
to various Environmental disasters. While forest are good sinks of CO5, it is highly impossible to introduce them
into urban-level planning. In this context, nurturing Urban Green Spaces within cities, can serve well to perform
the regulatory functions just like forests do. However, it is also imperative that their inception, must also ensure
effective carbon sequestration. The objective of current research includes determination of carbon sequestration
value for various ‘tree’ species, which eventually would serve to identify species with potential to serve better in
Strategic Climate Sustainable Township Guidelines. To accomplish this objective, firstly three observatories
(Richard’s Park, BMSIT&M Green Campus, and Lalbagh Botanical Garden) having distinct floral diversity were
selected. Further, physical data collection was undertaken at these observatories and employed for biomass
computation viz. ‘Biostatistics-based Allometric’ equation. Statistical Validation of data was accomplished viz.
Multiple Linear Regression Modelling and One-way ANOVA. The average value of carbon sequestered (in tonnes
per species) was found to be 20.13, 0.727 and 0.292, at Lalbagh Botanical Garden, Richard’s Park, and
BMSIT&M, respectively. Upon comprehensive evaluation, it was found that best three species offering high
carbon sequestration potential are Eucalyptus grandis, Eucalyptus globus and Samanea saman. These species
would hence be keystone species that could play a potential role in naturally lowering CO2 levels in intra-urban
spaces. These species would serve well in empowering Green Spaces to behave as Urban Cool Islands, to combat
Urban/Global Warming.
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1. INTRODUCTION

The Anthropocene era is fast witnessing several environmental disasters, with most of them having cities
as the epicentre [1]. These profound undesired events are presently being attributed to human-induced
Climate Change, owing to accelerated global warming and urban warming [2]. Consequently,
worldwide the ambient air temperature, near-surface air temperature and surface temperature of urban
spaces has borne trends of constant increase [3].

This has begun to have irreversible impact on the urban ecology as well [4], [5]. Herein, there has
been a consensus that under the guise of urbanisation; the loss of natural surfaces, increasing built-up
spaces and rising levels of various greenhouse gases is further triggering severe climatic modifications
across urban spaces [6], [7], [8]. Furthermore, there is an agreement that this in turn have worsened the
pollution levels, which has further compounded significantly to increase the ambient temperature levels
and atmospheric Carbon-di-oxide CO- [9], [10].

‘Carbon footprint’ as an environmental indicator has been instrumental in decoding the
contribution of CO; equivalents emitted directly or inadvertently at an Individual or Societal, or
Industrial levels. Consequently, the solutions to reduce carbon footprint are also worked upon in terms
of individual carbon footprint, product footprint and corporate footprint [11]. However, the remedial
solutions are more on the lines of corrective measures, rather than preventive measures [12]. These
includes indulgence on renewable energy resources, green techniques, policies/subsidiaries etc. [13],
[14]. However, these solutions though sincerely attempting to aid in mitigating global warming effect,
are still far-fetched on account of lack of technical know-hows, political interventions, disruptive
technologies etc. [15]. Hence, if large-scale carbon capture projects were to be implemented, it would
take several decades to witness a defence. Also, a minute error in the transportation of captured carbon
would invariably lead to catastrophic environmental consequences, beyond imagination.

To overcome the lacunae of afore-mentioned solutions, the present study addresses the potential
role played by trees in naturally combatting the rising levels of CO,. This is because CO; is naturally
removed into the standing forests, forest under-storey plants and leaf and forest debris; by the process
of Terrestrial Carbon Sequestration [16].

India as a nation alone generates 8.2% of world’s CO>, wherein its annual quantum of generation
is around 4 billion metric tons of CO; per year. Consequently, India would require more than 20000
crores per year to treat this quantum [17]. In this context, a well drafted policy in-place with earnest
implementation and governance could be benevolent in the mitigation of about at least 25% of the
desired global CO- levels. This can be achieved via reduced deforestation (42%), adequate forest
management (31%) and afforestation (27%). Even without any direct carbon sequestration policy in
action, forests are naturally trapping about 4 billion tonnes of CO./year [18].

Consequently, when forest-fires or deforestation occurs, most of these stored carbon gets vented
back each year into the atmosphere in the form of CO,, further strengthening global warming and climate
change. Therefore, the most obvious solution across the globe to counter the rising CO; levels would be
to conserve the natural inherent forests as they behave as excellent CO, sinks [19]. However, it is also
most improbable that forests can ever be embedded into urban-level planning [20]. Hence, the best
solution in this context would be to imbibe the functions of forests into town planning aspects would be
by increasing the number of green spaces and their expanse, strategically within urban environ [21].

However, sadly today most of the lung-spaces have shrunk to the rising glass and concrete facades
across the globe [22], [23]. Bengaluru is no exception and is presently facing the brunt of rampant
deforestation and urbanisation [24]. Hence, this study is an attempt to enlighten the society, by
highlighting the role played by urban green spaces of Bengaluru in carbon sequestration [25].
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Henceforth, strategically conserving numerous ‘urban’ private and public green spaces within cities, can
serve well to perform the ‘climate’ regulatory functions just like forests do. However, in this context, it
is also imperative that their inclusion, must also ensure effective carbon sequestration. During the
literature review it was observed that the studies on estimating carbon sequestration potential have been
conducted focusing on individual sub-plots of smaller sample size and not the entire area [26], [27],
[28], [29]. Thereby, none of the existing research have oriented the outcome towards designing its
effective potential and need for similar spaces [30]. As part of novelty, the current research attempts to
overcome these challenges, by ascertaining both the quantitative and qualitative facets. To plug the gaps
in research, the present study attempts to achieve the following objectives.

v To undertake reconnaissance survey, for the identification of the prominent Public and Private
Green Spaces in the city of Bengaluru.
To shortlist three urban green spaces as potential observatories for detailed study.
To compute the overall carbon sequestration potential across each observatory.
To delineate the species based on their individual carbon sequestration potential.
To validate the data (parameters) statistically viz. Multiple Linear Regression Modelling and
one-way ANOVA.

ANENENEN

2. METHODOLOGY

The first objective was accomplished viz. visits to various prominent green spaces which included
Cariappa Park, Jubilee Park I1Sc, Coles Park, Hebbal Lake Park, JP Park, Bannerghatta National Park,
Jayamahal Park, MN Krishna Rao Park, Bugle Rock Park, Madhuvana Park, General Aiyappa Park and
Cubbon Park etc. Figure 1 highlights the Google image presenting the various urban green spaces
explored as part of the Reconnaissance survey. The second objective was accomplished by shortlisting
three major (2 public and 1 private) urban green spaces across Bengaluru. The selection criteria
encompassed high-species diversity and variable physical Area. The shortlisted observatories were
namely BMS Institute of Technology and Management (13.1342°N, 77.5694°E), Lalbagh Botanical
Garden (12.9494°N, 77.5847°E) and Richard’s Park (13°020.9088"N, 77°36'58.59"E). The physical
location of these observatories within the city of Bengaluru has been depicted in Figure 2 to demarcate
the distribution and essentially the proximity of the green spaces from each other.

The 1% observatory, BMS Institute of Technology and Management (herein after referred to as
BMSIT&M) is a private engineering college in Bengaluru and is located on SH-9. Figure 3 depicts the
birds-view of BMSIT&M and its surrounding landscape viz. Google Imagery. It is a 21-acre campus
with green space of around 3.27 acres with a large diversity of species. Figure 4 displays a photographic
close-up view of the species seen in the green campus of BMSIT&M. The 2™ observatory, Lalbagh
Botanical Garden (created in 1760) is a lush green paradise with an area of 240 acres in the heart of the
city with trees that are over 100 years old. Figure 5 depicts the birds-view of Lalbagh Botanical Garden
and its surrounding urbanised landscape viz. Google Imagery. It has a net area of 131.55 acres with an
adjoining large waterbody. Figure 6 showcases a photographic close-up view of the species in the
Lalbagh Botanical Garden.



RELATIVE ANALYSIS FOR CARBON SEQUESTRATION POTENTIAL OF PROMINENT PRIVATE
AND PUBLIC GREEN SPACES IN BENGALURU, INDIA

227

by B b nifGarden’s
Hebballiake'Park )

d

=R Rark

JUbileelPark1ISCH8

» e ~ v “'. .
Sankey Tank & = _RichardisiPark:

J'éyarnarwaI'F}"ark )C‘?Olesipark

) »

e y
CUbe‘Q Pa"KCariappaiPark

3

LLalbagh) gty
AL JBugle Rock Rark
MENIKrishn'alRaoiPark L

50000,000€ 760000, 000€ 770000,000€ 7800000006 730000,000E 500000, 000E

INDIA
‘BMSIT green campus
Karnataka
BENGALURU
°
Ny & @Richards Park

.Lalbagh Botanical Garden

Map to Scale

Fig. 2. Location of shortlisted observatories




228 Rajesh GOPINATH, Abeer MISHRA, Aishwarya R PAI Jay Hitesh SANGHYVI, Jojy Joseph IDICULA

~ClDEnterpori‘_ses ~
.

S
(@) Ram!Motors
- K J

i
\

(=) MS Institute”
i=Hoffrechnology and®:

BMSIiI' Canteen

®

BMS School
of Architecture

?

Fig. 3. Google Imagery of BMSIT&M

Fig. 4. Photographic close-up view of BMSIT&M Green Campus
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Fig. 8. Photographic close-up view of Richard’s Park

The 3rd observatory, Richard’s Park is relatively a smaller urban green space located in the ward of
Frazer Town. It is the only green space located in this cramped residential area, with old trees grown
massively to a great height and thereby providing good shade within the park [31]. Figure 7 depicts the
birds-view of Richard’s Park, and its surrounding congested urban landscape viz. Google Imagery. It
has a physical/geographical area of 2.35 acres and is confined to a lesser number of species. Figure 8
displays a photographic close-up view of the species in the Richard’s Park.

The 3" objective was accomplished by computing the biomass for all the existing individuals of
all tree-species within each observatory by using the ‘Biostatistics-based Allometric’ equation [32].
Biomass, in this context, refers to the sum of all organic material that constitutes a tree’s physical
structure, i.e. Above-Ground Biomass (AGB) and Below-Ground Biomass (BGM).
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While AGB encompasses the parts of the tree that are visible above the soil-line; BGM consists of the
roots, which, though are less visible, is equally crucial for the tree’s stability and nutrient uptake. The
role of CO; uptake within all types of trees is intimately connected to their developmental-growth
dynamics, primarily through biomass accumulation [33]. Hence, the most precision-based methodology
to estimate stored terrestrial-carbon and subsequently derive CO. equivalents is by fetching input
variables by directly quantifying the select-features of all the trees at the study-based locations [34].
This results in the creation of a large database i.e. sampling inventory. To accomplish this humongous
task, vigorous physical data collection was undertaken by the authors, which would eventually serve as
inputs to compute carbon sequestration potential of every individual of each tree species. All details
were recorded in a worksheet, species-wise, for each observatory.

The taxonomic information (i.e. identification of species) of commonly known species was
accomplished viz. general observation. For those relatively unknown species, the taxonomic information
was collected on-site from the labelled name plate affixed to the tree. In the case of trees whose
identification could not be confirmed by direct observation or due to absence of name plate; therein
photographic images for parts of concerned individual tree was collected. This served towards
confirming the binomial nomenclature, with help of naturalists/botanists/experts from GKVK
(Agricultural University) and the Horticulture Department.

The physical data that ought to be collected for providing as input in the ‘Biostatistics-based
Allometric’ equation includes ‘height’ of the tree, ‘girth at breast-height’, and Wood-Density [35], [36].
‘Laser-beam Distometer’ was used to measure the ‘height’ of the tree. The accuracy of the Distometer
was 0.01 cm and encompasses accurate sub-nano second timing circuitry. The ‘girth at breast-height’
(GBH) was measured 4.5 feet above ground surface, directly by using a standard measuring tape. Tree
Bio-Volume value established by multiplying of diameter and height of tree species (Equation 2.1). Tree
diameter (d) was measured to the actual marked girth of species (Equation 2.2). The data collection
involved physical measurement of each individual tree for all tree species in each of the 3 green spaces,
during bright sunny weekdays.

Fig. 9. Physical determination of Height and Girth of Trees
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The height was derived with the application of Pythagoras Theorem and Vertical Alignment Method.
As highlighted in Figure 9; the on-site application of Pythagoras method was benevolent in
determination of tree height, wherein neither tree is straight, nor the top foliage is visible. Conditions
wherein, the tree is nearly straight, the top foliage is visible, and the ground is nearly levelled; the
Vertical Alignment Method was deployed. Herein the laser beam from Distometer is directed at about
90° to the crest of tree, thereby directly providing height.

AGB was estimated by multiplying the bio-volume to the green wood density of tree species
(Equation 2.3). The Wood-Density was obtained from Global wood density database [37]. Usually, the
standard average density of 0.6 gm/cm was applied whenever the density value is unavailable for certain
species. Equations that predict above-ground biomass were converted to whole tree biomass based on
root-to-shoot ratio of 0.26 [32]. These computations paved way for the data analysis of ‘net’ carbon
sequestration potential of each green space. The equations used in the current study has been divulged
further on.

. _ md?
Bio-volume (Tw) = = - = h (2.1)

Where, ‘d’ is diameter (meter) calculated from GBH, assuming the trunk to be cylindrical,
Girth

d= - (2.2)
and, ‘h’ is Height (meter).
AGB=Wood density x Tpy (2.3)
BGB=AGB x 0.26 (2.4)
Total Biomass (TB) = AGB + BGB (2.5)

Carbon Storage =TB /2
(2.6)

The 4™ objective was accomplished viz. statistical validation of the extensive data, by using the Multiple
Linear Regression Analysis and One-Way ANOVA. The statistical tool of Multiple Linear Regression
Analysis is an extension of Simple Linear Regression Analysis. It is used to examine the relationship
and relevance for two or more independent variables, with a single continuous dependent variable. The
generic multiple linear regression equation is indicated in Equation 2.7 [38].

Y=b,+bX, +b,X, +..+b X, (2.7)

One-way ANOVA (Analysis of Variance) is a statistical method which compares the means of two or
more independent groups, so as to determine if the associated population means are significantly
different [39]. Though all tree species have a specific potential in terms of carbon sequestration; yet,
only a select few have been studied for and the true potential of remaining many are yet to be probed.
In the present research, intensive documentation is undertaken for the amount of carbon sequestered by
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each of the individual tree species located for all the 3 study areas. The detailed results and inferential
discussion is presented in the next section.

3. RESULTS AND DISCUSSION

A total of 3786.441 tonnes of carbon was found to be sequestrated from the three observatories, wherein
most of it is attributed to Lalbagh Botanical Garden (3643.578 tonnes). In the case of BMSIT&M Green
Campus and Richard's Park, it was 118.143 and 24.732 tonnes respectively. As can be observed from
Table 1, there hence exists a directly proportional relationship between physical area of green space and
net Carbon Sequestered. Among the 3 observatories, Lalbagh Botanical Garden has the greatest area. It
is at least 35-40 times greater than that of BMSIT&M Green Campus and Richard's Park. The largest
quantum of biomass sequestered at Lalbagh Botanical Garden, is hence owing to its larger physical
expanse, which supports greater number of trees (2533 individuals) and species (181). Richard’s Park
on the other hand, had the least physical area (2.35 acres) among all three observatories and could suffice
only about 24.732 tonnes, owing to presence of only 4 species and 34 trees. It may hence be concluded
from the initial observation that physical area should be an integral component while planning for urban
green spaces. Greater the area, more the number of species and trees would thrive to sequester carbon.
The highest value of carbon sequestered per species upon computation was also observed at Lalbagh
Botanical Garden, with 20.13 tonnes per species. Also the highest value of carbon sequestered per
species upon computations was found to be at Lalbagh Botanical Garden with 1.43 tonnes per tree. The
species having the highest sequestration potential was Eucalyptus grandis (15%) and Magnifera Indica
(14%), followed by Albizia Saman, Pterocarpus indicus, Swietenia macrophylla, Albizia lebbeck and
Ficus. Owing to its greater area and larger number of trees; over the 264 years it has sequestered more
carbon than the other 2 observatories. The total amount of average carbon sequestered by each tree was
further determined by dividing the total amount of carbon sequestred at an observatory with its total
number of trees. This has revealed that the ‘carbon sequestered per tree’ is 1.438, 0.292 and 0.727 tonnes
at Lalbagh Botanical Garden, BMSIT&M Green Campus and Richard's Park respectively. Surprisingly,
herein it is imperative to note that despite the lesser number of trees, Richard's Park presented better
storage potential than BMSIT&M Green Campus. Also, the potential of Lalbagh Botanical Garden is
merely twice that of Richard’s Park and not multi-fold which should have been the norms considering
the huge area difference. This is owing to the age-factor of trees. Most of the trees in Richard’s Park are
in the age range of 50 to 100+ years. At this age, the trees play a dominant role in absorbing the
atmospheric carbon-di-oxide, and strongly accumulate biomass. Within Lalbagh Botanical Garden, most
of its inherent trees are matured, ageing above 200 years. Herein, the sequestration rate will invariably
retard, as most of the energy is used by these trees to repair the damages sustained. Subsequently, the
energy produced by these matures trees naturally does not contribute towards producing new wood or
capturing carbon in it. Nevertheless, owing to its long age, a mature tree will continue to store more
carbon than a young tree. Though unable to capture newer carbon, trees of unable to capture newer
carbon will continue to retain great volumes of carbon as biomass over time. In the case of BMSIT&M
Green Space, the trees are still younger and hence most energy is diverted towards resource-based inter-
completion and intra-competition for light, resources, and growing space. In these cases, the trees that
survive all odds and continue to grow, shall sequester more carbon as they mature. This inferential
outcome has been discussed further.

As can be observed from Table 1, the highest value of carbon sequestered/acre upon computation
was found at BMSIT&M, with about 54.44 tonnes of carbon sequestered per acre. This is about twice
of that of Lalbagh Botanical Garden and five-times to that of Richard’s Park. The major reason for this
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is the presence of its several young trees aged 10-15 years. Any forest in its youth or growing stages,
grows rapidly and subsequently sequesters comparatively greater quantity of surplus carbon.

Thus, a young green space such as BMSIT&M though may presently hold lesser carbon yet will
eventually sequester additional carbon over time.

Table 1. Carbon Sequestration computations across all three observatories

Carbon
Name of Total Total | Carbon Total Carbon Net | Sequestere
Observatory | carbon Count | Sequestered | Count Sequestere | Area | d/ Unit
(Age in sequestered | of [ Tree of d/ Species | (acre | Area
Years) (tonnes) Trees | (tonnes) species | (tonnes) S) (tonnes/acr
e)
Lalbagh 131.
(264) 3643.578 2533 1.438 181 20.130 55 27.697
(Bllg/;SIT&M 118.143 610 0.292 29 6.139 3.27 54.443
Richard's
Park (119) 24,732 34 0.727 4 6.183 2.35 10.524
Table 2. Species-wise computation at Richard’s Park
Avg. Average Organic Carbon
Cou Girth Wooql (t/tree) Organic
nt Avg. Avg. Densit
. at - : Carbon
Species of Breast Radius | Height |y (tonnes
3
Tre Height (m) (m) (kg/m®* | AGB |BHB |TB Jspecies)
es )
_ (m)
Araucaria |, | g 008 |93 530 |0.098 |0.025 |0.124 |0.124
columnaris
2%'%”"‘ 4 |152 |024 |98 |600 [1.081 |0281 |1.362 |2.724
samanea |45 501|032 |1305 |523 | 2194 | 0571 |2.765 | 20.737
saman
Sarala 13 062 [010 |751 |610 |0.140 |0.036 |0.177 |1.148
Asoka

While physical area of the green space and age of its inhabiting trees play an important role in overall
carbon sequestration, the type of species and its count also tends to be a deciding factor. Therefore the
presence of right kind of species in great numbers can support even a smaller sized green space to uptake
more atmospheric carbon. This logic was observed in both Richard’s Park and BMSIT&M green
campus. About 84% of the net carbon sequestration potential of the 119-year-old Richard’s Park was
contributed by Samanea saman, followed by Delonix regia (11%), Saraca asoca (4.5%) and Araucaria
columnaris (0.5%). The carbon sequestering potential from Samanea saman was around 20.737 tonnes.
In the case of BMSIT&M green campus, Samanea saman exhibited the maximum carbon sequestration
potential of about 26% of the total. Species such as Eucalyptus globulus and Neolamarckia cadamba
contributed 14% and 12%, respectively. The same can be observed in Figure 10.
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Incidentally from the study it was decoded that Samanea saman satisfied this criterion, wherein lesser
number of individuals of this species was able to sequester more carbon than other species that possessed
more individuals. The advantage this situation offers is that in smaller urban green spaces, the prospect
of inducing higher rate of growth for maximum stocking could automatically facilitate optimum carbon
sequestration. This rationale is also supported by species-wise inventory computation for Richard’s Park
as showecased in Figure 11 and Table 2. The tabulation for other two observatories has not been included
in the current manuscript, as they are too voluminous and would encompass several pages of the
manuscript, on account of their vast species count. Further on, statistical validation was engaged.
Firstly to verify if both ‘girth” and ‘height’ of trees were significantly contributing to the carbon
uptake. This was accomplished using Multiple Linear Regression Analysis. The results are presented in

Table 3.

Table 3. Output of Multiple Linear Regression Analysis

Interpretation:

(i)

(i)

(iif)

Interpretation:

Variable Estimated Standard ‘v ‘0 value
Value Error value
AGB [Bo] 5.777 0.5109s -10.918 | 2x10
Girth [B1] 2.7179 0.1751 15.524 2x1016
Height [B-] 0.3238 0.0505 6.412 | 1.24x10°
Ho: Bo=0,Po#0

t = Bo/se(Bo) =-5.5777/0.5109 = -10.918
p-value = 2x10¢ < 0.05

Reject Ho: Bo = 0 at 5% level of significance
= Intercept term Bo is important.

Ho: Bl=0, B1¢0

t = Ba/se(B1) = 2.2179/0.1751 = 6.412
p-value = 2x10% < 0.05

Reject Ho: 1 = 0 at 5% level of significance
= Intercept term 1 is important.

Ho: B2=0, [32750

t = B2/se(B2) = 0.3238/0.0505 = 15.524
p-value = 2.2x10%° < 0.05

Reject Ho: B2 = 0 at 5% level of significance
= Intercept term [, is important.

(i)  The 95% confidence interval for Bo is (-6.589001, -4.5695953).
(i)  The 95% confidence interval for B1 is (2.3724055, 3.0633395).
(iii)  The 95% confidence interval for B, is (0.2241779, 0.4234972).
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The analysis reveals that for all the 3 coefficients (Bo, f1 and B2), the p values are less than 0.05 (level of
significance), and hence they are significant. Herewith the Null Hypothesis (ho) is rejected. It can hence
be confirmed that the Model is effective and both ‘girth’ and ‘height’ are relevant to the computation of
carbon sequestration. Further on, as the difference between Adjusted R?(0.7214) is less than R? (0.7245),
and their difference is small. It can hence be concluded that the fitting regression model is good.
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Fig. 12. Degree of correlation existing between dependent and independent variables in the linear regression model

Figure 12 represents the Matrix Scatterplot and Correlation Plot, highlight the degree of correlation
existing between the dependent and independent variables. As can be observed, there exists no linear
relationship between x1 (girth) and x2 (height). This hence resolves the problem of Multi-collinearity.
Also, it is much obvious that x1 (girth) contributes more significantly to y (AGB) than x2 (height). This
was clarified upon cross checking computations. It was found that Ficus benjamina and Albizia
richardiana, 2 distinct different species, had similar girths and also similar sequestration potential. But
comparatively, the same cannot be confirmed for height. For instance, even though the average height
of Grevillea robusta was larger than the height of Ceiba pentandra, the carbon sequestration potential
of the latter was still larger. This helps in relatively concluding that the height of a tree cannot be directly
translated to its carbon sequestration potential.

To conclude, irrespective of the type of species, greater the girth of a tree, larger would be its
carbon sequestration value. Finally statistical analysis viz. One-way ANOVA was carried out to identify
if there existed any significant difference within same species (in terms of their potential of carbon
uptake) for all the 3 observatories. For this the hypothesis has been defined as follows.

Null Hypothesis: ho: The net Carbon sequestration by the respective species across the observatories
(Richards Park, BMSIT&M & Lalbagh Botanical Garden) is not significantly different from one another
(M2= p2= ps)

Alternate Hypothesis: ha: The net Carbon sequestration by the respective species across the observatories
(Richards Park, BMSIT&M & Lalbagh Botanical Garden) is significantly different from one another
(M2 # p2# )

From the analysis, the calculated value of f (1.519764) was found to be less than its critical value
(4.256495) at 5% level of significance. Also the p-value (0.26991) was found to be greater than 0.05.
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Herein, as the p-value reported was found to be greater than 0.05, the outcome is deemed to be
statistically significant at 95% confidence level and ho is accepted. Therefore, town planners and
ecologist should not restrict themselves to the physical presence and expanse of green spaces; but rather
must also introspect w.r.t. decision making upon the selection of type of trees, their maintenance aspects
(age factor) and population (cumulative benevolence) etc. With proper monitoring and policy in place,
an urban green space can serve similar climatic benefits to a society, as a forest would have, in terms of
its regulatory functions.

4. CONCLUDING REMARKS

As cities are fast growing, it has become difficult for it to maintain its ambient air temperature. Coupled
with the advent of human-caused global warming and rise in industrialisation; there is an urgent need to
find a solution w.r.t. depreciating Human Thermal Comfort Factor. In this scenario, the Urban Green
Spaces if existing within urban environs, can serve to attain a carbon neutral area. Based on a
combination of physical exercise involving data collection, further computations involving empirical
relationship, and finally data analysis by statistical evaluation using Multiple Linear Regression
Analysis and One-way ANOVA. Multiple linear regression analysis has confirmed that girth played a
more important role than height in the process of Carbon Uptake. One-way ANOVA test has also
revealed that the carbon sequestration potential of a particular species within one geographical area
having same climate profile is not influenced by surrounding landscapes. Hence, strategic decisions
should be interlaced with parameters such as placement, type of trees, their age and count etc. The
present study proposes to introduce in higher numbers the tree species such as Eucalyptus grandis,
Eucalyptus globus and Samanea saman. Also, certain other species that have moderate Carbon
sequestration potential (Ceiba pentandra, Mangifera indica, Neolamarckia cadamba and Roystonea
regia) can as well be introduced. However, low-yielding species such as Pinus and Cycas circinalis,
which have low carbon uptake, may be ignored. Hence, there is an urgent need to increase Public Urban
Green Spaces through reforestation and encourage more Private Green Spaces as well. Most
importantly, it is also to be realised that the reverse of carbon sequestration must not happen, due to
deforestation or tree felling practices for want of development. Thereby, improvement in monitoring
and verification protocols for carbon sequestration in Soil-Plant ecosystems is also suggested for policy
formulation.
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