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ABSTRACT

Amidst the severity of altering climatic conditions
primarily induced by anthropogenic actions, tree
based carbon sequestration is widely accepted as a
nature based, cost effective alternative for mitigating
climate challenges particularly in semi urban and
urban regions. Nested in Himalayan foothills Gu-
rukula Kangri University, Uttarakhand Campus is an
important urban green space providing essential eco-
system services. The present study aims to establish
baseline data on tree diversity within the campus and
to quantify their carbon storage capacity. A total 72
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tree species, dominated by native (72%) representing
31 families, were documented. The assessment of bio-
mass and carbon sequestration potential is conducted
using allometric equations in conjunction with [IPCC
recommended methodology. The above-ground and
below-ground biomass of trees on the campus were
estimated 1653919 kg and 167189.5 kg, respectively,
yielding a total biomass of 1821108.5 kg. The annual
carbon sequestration potential of all trees was esti-
mated at 3332.32 tons. The current study underscores
the importance of institutional urban spaces in com-
bating climatic crises acting as future carbon sink,
emphasizing more strategic planning and execution
in establishing green cover in cities.

Keywords Above ground biomass, Allometric equa-
tions, Below ground biomass, Carbon sequestration,
Urban green space.

INTRODUCTION

Carbon is one of the essential components of living
beings. Many natural carbon stocks are present on
earth in various forms such as fossil fuel depositions,
ocean and atmosphere. Increased vehicle numbers and
developmental activities show a direct correlation
with pollutant concentration in environment, especial-
ly carbon dioxide. In the preindustrial era, the mean
carbon dioxide level was 280 ppm as of December
2024, the mean carbon dioxide level was 407 ppm
(NOAA 2024). Carbon dioxide is a greenhouse gas
that contributes significantly to global warming (Yoro
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and Daramola 2020). Carbon sequestration refers to
the uptake of atmospheric CO, and its subsequent
storage in land based ecosystems. Carbon is seques-
trated across various ecosystems including agricultur-
al lands, forests, grassland, wetlands, rocks, sediments
and forest land. Soil, seawater, herbs, shrubs and
plants play a vital role in regulating atmospheric CO,
by absorbing and storing it (Lal 2007).

Terrestrial vegetation is a crucial component
for maintaining and regulating carbon concentration
in the environment. Mostly terrestrial carbon stor-
age occurs in roots, foliage, branches and trunks of
trees, often called as biomass (Watson et al. 2000,
Suryawanshi et al. 2014). Most crucial component
of sink and source of carbon are terrestrial soil and
vegetation. During photosynthesis, plants fix atmo-
spheric carbon dioxide and storing the excess CO, as
biomass, and consequently, trees functions as import-
ant carbon dioxide (Prentice ef al. 2001). Although
all autotrophs perform photosynthesis and convert
CO, into biomass, among them, trees are considered
major sponges or sinks of carbon.

Biomass constitutes a crucial component of the
global carbon cycle, playing a significant role in
carbon sequestration, and mitigating imbalances aris-
ing from with land use changes and greenhouse gas
emissions (Chavan and Rasal 2010). As trees develop
and grows, their biomass also increases, they perform
photosynthesis and absorb and store CO, in growing
plant tissues (Patil and Kumar 2017, Sharma et al.
2020). The carbon assimilated by trees is retained
for longer periods with minimal loss. However, the
annual rate of carbon sequestration is influenced by
factors such as life span, growth rate, and tree size.
After the death of a tree, the biomass can enter the
soil or in the food chain and again become part of the
environment (DeAngelis 2012).

Currently, Governments and Municipal author-
ities are actively promoting the expansion of Urban
Green Spaces (UGS) and urban forests within cities.
Urban Green Spaces (UGS) encompass all urban
areas covered with vegetation, including street
trees, gardens, parks, and landscaped areas around
buildings. These spaces provide a range of ecosys-
tem services, including regulating services (such as

microclimate regulation, air purification, water cycle
regulation, and noise mitigation), provisioning ser-
vices (including food, green cuttings and timber), and
cultural services (Roland et al. 2023). UGS also have
the potential to mitigate climate change impacts by in-
fluencing local climate, the carbon cycle, and overall
energy use (Vasagadekar et al. 2023). The potential
of trees in urban cities for carbon sequestration has
not received much attention, even though the value of
forest regions in this regard has been well-established
and documented. Therefore, assessing the carbon se-
questration potential of urban green spaces is crucial
for understanding their contribution to reducing local
carbon emissions. In light of this, the present study
was conducted on the Campus of Gurukula Kangri
University, Haridwar, with the primary objective of
inventorying the tree species present and estimating
their carbon sequestration potential.

MATERIALS AND METHODS
Study area

The present study was carried out in the Gurukula
Kangri (DTBU), Haridwar (Main Campus), located
in Haridwar, Uttarakhand. Gurukula Kangri Univer-
sity is one of the Oldest Universities in India, it was
founded in 1902 by Swami Shraddhanandaji. The
campus is spread over an area of 204.948 acres with
a built-up area of 75885.71 sq meters (Fig. 1). Within
the campus there is a mango orchard, teak plantation,
medicinal garden, and many tree species are planted
across the campus for the conservation of the native
biodiversity from the Haridwar region. Haridwar has
a hot sub-humid dry climate with 3 distinct seasons
i.e. summer, rain and winter season. The annual tem-
perature ranges from 6.1°C to 39.2°C. The average
annual rainfall in Haridwar district is 1174.3 mm, out
of which 84% is received during monsoon season
and only 16% occurs during non-monsoon period
(CGWB 2016).

Methodology

Anon-destructive approach was employed to estimate
the biomass of different tree species, facilitating
an understanding of biomass variation across the
campus and providing insights into forest ecology
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Fig. 1. Study area.

and management (Tak and Kakde 2020). The study
was conducted during the winter season (November
2023—-January 2024). Tree biomass was estimated
using allometric equations based on measurements
of diameter at breast height (DBH). Individual trees
with a girth of >30 cm at breast height were enumer-
ated. A measuring tape were used to record the tree
girths. Plant species identification was carried out
using local flora (Kanjilal 1928, Raizada 1976). The
study focused exclusively on tree species, shrubs and
herbs were not included.

Estimation of above-ground and below-ground
biomass (AGB and BGB)

Biomass of trees was estimated using field mea-
surements of diameter at breast height (DBH) and
using appropriate allometric equations (MacDicken
1997). The below given equations is suitable for dry
climates with annual rainfall below 1500 mm and is
therefore applicable to Haridwar, where the average
annual rainfall is 1174.3 mm (CGWB 2016, Pathak
et al. 2020).

AGB = 34.4703 — 8.0671D + 0.6589 D, where D is
the DBH (cm). D= Circumference/3.14

BGB =AGB x (15/100)

Estimation of total biomass (TB)
Total biomass = AGB + BGB
Estimation of carbon content

Carbon content = 0.5 x Total biomass

CO, equivalent is calculated using the below given
equation:

CO, equivalent = (carbon content x 44)/12

CO, equivalent (tons) = CO, (equivalent)/1000
RESULTS AND DISCUSSION

Composition and diversity of campus trees

A total of 72 tree species were recorded from the
Gurukula Kangri University Campus, comprising 70
angiosperms and 2 gymnosperms, distributed across

31 families (Table 1). The campus flora was domi-
nated by the families Moraceae and Fabaceae (each
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Table 1. CO, eq (tons) of tree species in Gurukula Kangri University.

% o]
- - AGB BGB B Carbon
% B b s CO, eq
SL. R o S g 2
No. o 3 s 235 CO,eq (tons)
=0 —_ <
CRA- T (ke) (ke) (ke) (ke)
e Z
Scientific  Common
name name
Mangif-
1 ey Mango N 231 5232 506327.92  75949.18  582277.11 291138.556 1067508.04  1067.5
era indica
Monoon
2 longifo-  Ashok N 203 1653  30866.08 462991  35495.99 17748 65075.99  65.07
lium
3 [ectona Teak N 101 1978 14724.9 220873 16933.65  8466.82 3104502  31.04
grandis
4 Sﬁyfl’;‘lm Jamun N 83 4739  154452.04 231678064 1776198491  88809.924 32563639  325.63
s Dsidim G va E 46 1584 5347.38 802.1 6149.48 307474 1127405 1127
guajava
¢  Albstonia  Saptapar- g gqy 37839.18  5675.877  43515.06 2175753 79777.6  79.77
scholaris ni
7 E;walyp— E 43 80.77 150760.7519 22614.11279 173374.8647 86687.43237 317853.9187 317.8
us sp.
Araucaria Kauri
8 colum- au 4 19.6 6104.30 915.64 7019.95 3509.97 1286991  12.86
. pine
naris
Brous-
g  Sonelia Paper 40 1419 2919.25 437.88 3357.14 1678.53 6154.77 6.15
papyrif- mulberry
era
Aza-
10 dirachta  Neem N 37 3995 4119957 617993  47379.51  23689.75  86862.44  86.86
indica
Phyllan-
11 thus Awla N 37 26.56 16796.47 2519.471362 19315.94711 9657.973554 35412.5697 3541
emblica
1 Grevillea gieroak E 34 3792 31058.7 4658.8 35717.5 17858.7 65482 65.84
robusta
Mela- Bottle
13 leuca oich E 22 1895 3438.89 515.83 3954.72 1977.36 7250.32 72
viminalis
14 ngé’;’x Semal N 21 8559 1494825 2242238 1719049 8595244 315159  315.15
Termi-
15 nalia Behera N 19 30.11 10885.32 163279 1251812 6259.06  22949.89  22.94

bellirica
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Table 1. Continued.

8 \
2 2 E_ AGB BGB TB Carbon
sl. 88 s =S o co,
No. 23 &8 By M ony
=i —_— + ons
K ER (kg) (kg) (kg) (kg)
ez
Scientific Common
name name
Jacaran- Neeli
16 da mimo- ce E 18 24.6 6494.33 974.15 7468.48 3734.24 1369222 13.69
gulmohar
sifolia
Thuja
17 occiden- E 17 39.8 14566.39 218495  16751.35 8375.67  30710.81  30.71
talis
18 Djj;fa”‘ Gulmohar E 14 2678 6398.72 959.8 7358.53 3679.27 13490.65  13.49
g [Ficus Peepal N 13 7097 6392245  9588.367  73510.81 3675541  134769.8  134.76
religiosa
Morus
20 e Shahtoot N 12 4359 1614132  2421.19 1856252 928126  34031.29.  34.03
gy Termina- . ima N 12 3365 9748.57 146228 1121086 560543 2055324  20.55
lia arjuna
Arto-
22 carpus  Lakucha N 11 87.08  54951.19  8242.67  63913.87 3159693 1158554  115.85
lacucha
Melia
23 azeda- Bakain N 11 37.03 9948.24 149223 11440.47 572023 209742 2097
rach
u I ’;’Z;;ZC Goolar N 10 7256 4639474 695921 5335395 2667697 9781557  97.81
Cassia
25 s Amals N 8 29.05 3757.99 563.69 4321.69 2160.84 7923.1 7.92
Cinnamo-
26 mum Kapor E 7 42.33 18551.7 278275 2133447 1066723 39113.19  39.11
camphora
Neola-
27 marckia ~ Kadamba N 7 32.49 80594.95 7140.37 8211.426249 4105.713125 15054.28146 15.05
cadamba
Toona
8 e Toon N 7 35.31 5826.28 873.94 6700.23 3350.11 12283.76  12.28
Pteros-
g9 bermum . Ranak g g 39359 590.35 4526.07 2263.03 8927.79 8.29
acerifo- champa

lium
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Table 1. Continued.

9 g )
g = g AGB BGB TB Carbon
Sl. 88 ©® =<E§ co,
No. 2R 2 &Y €0, eq (teq)
5 e - 2 ons
K R (kg) (kg) (kg) (kg)
s X
Scientific  Common
name name
30 Bemera yaipata N 6 28.55 2435.58 365.33 2800.92 1400.46 5135.03 5.13
koenigii
3 Moringa g ina N 6 3835 633547 950.32 7285.79 3642.89 1335728 1357
oleifera
3p  Pongamia i tinea N 6 27.33 2367.12 355.06 2722.19 1361.09 4990.68 4.99
pinnata
33 ij;:’;“ Piliya E 6 2237 1218.6 182.79 1401.39 700.69 256922 2.569
Elaeo-
34 carpus  Rudraksh N 6 17.08 591.26 88.68 679.95 339.97 1246.58 1.24
ganitrus
Arto-
35 0P Kahal N5 3757 408634 61295 469929 234964 861536 8.6
phyllus
Nyctan-
36 thesar-  Parijat N 5 13.03 226.07 33.91 259.98 129.94 476.64 0.476
bor-tristis
Chukra-
37 sia Chikrasi N 4 44004  4410.98 661.64 5072.63 2356..31 9299.82 9.29
tabularis
Aegle
38 Bel N 4 4309  4004.55 600.68 4605.23 2302.61 8442.92 8.44
marmelos
Litchi o
39 e Litchi E 4 3913 3436.45 515.46 3951.92 1975.96 72452 7.24
chinensis
Tabernae-
40  montana  Chandani N 4 2117 651.77 97.76 749.54 374.77 1374.16 1.37
divaricate
41 Bawhinia o ner N 4 18.42 517.16 7757 594.73 29736 1090.35 1.09

variegata
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9 g )
g, = g AGB BGB TB Carbon
L. 8% B <E Co,
No. 2 g %% €0 (tons)
= @ —_— =t ons
3 = g (kg) (kg) (kg) (kg)
g =z
Scientific  Common
name name
Kigelia Balam
4 K E 3 8459 1320899  1981.34  15190.34  7595.17 27848 27.84
africana khera
43 Nerium Kaner N 3 30.91 1937.87 290.68 2228.55 1114.28 4085.69 4.08
oleander
Termi-
44 nalia Harad N 3 35.42 1781.06 267.16 2048.23 1024.11 3755.08  3.755
chebula
Swietenia Big leaf
45 " mahag- E 2 14649 264682 397022 3043842 1521921  55803.77 558
mahagoni
ony
Holopte-
46 leainteg-  Papri N 2 13375 2150122 322518 247264 12363.2 4533173 4533
rifolia
Ficus
47 Pakhan N 2 64.02 6083.72 912.55 6996.28 3498.14 12826.52  12.82
4y PDithocel- Jangal E 2 613 4073.55 611.03 4684.59 2342.29 8588.41 8.58
lum dube jalebi
Ficus
49 benghal-  Pukar E 2 60.6 3934.31 590.14 4524.46 2262.33 8294.55 8.29
ensis
Mitragy-
50  naparvi-  Gauri N 2 32.64 954.008 143.101 1097.11 548.55 201136 2.011
Sflolia
s1 P ZZ’I’;”'“ E 2 29.14 723.43 108.52 831.95 415.97 1525.24 1.52
sy  Ammona - gohal  E 2 2547 727.12 109.06 836.19 418.09 1533.02 1.53
squamosa
53 Omelina o har N 1 149.68%  13589.33  2038.39  15627.73  7813.63  28650.83  28.65
arborea
Bischofia o
54 Bhilliar N 1 121.01*  8708.18 1306.23 10014.4 5007.21 18360 18.36

Javanica
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Table 1. Continued.

9 g )
2 £ E AGB BGB TB Carbon
sl. 88 s =& co,
No. 2 2. g %E Cozeq (teq )
= @ — - ons
K g 8 (kg) (kg) (kg) (kg)
= <
Scientific  Common
name name
Schle-
55 ichera Kusum N 1 102.55%  6136.22 920.43 7056.65 3528.83 12397 12.94
oleosa
Bar-
56 r;’fft’;’:l’“ Hijjal N 1 7324%  2978.77 446.81 3425.59 1712.8 6280.3 6.28
gula
Mallotus Kamala
57 phillip- e N 1 5573%  1631.48 244.72 1876.2 938.102 3439.7 3.44
pensis
Magnolia Him-
58 grandi- E 1 50.95% 1334.2 200.131 1534.34 767.16 2813 2.81
champa
flora
so Bamhinia e N1 4617% 1067006 160.05 1227.06 613.52 2249.6 224
purpurea
Ficus .
60 Anjeer N 1 44.58* 984.62 147.69 113231 566.15 2075.9 2.07
Dalbergia .
61 s Shisham N 1 35.03* 560.48 84.07 644.55 32227 1181.7 118
Putran-
62 jivarox-  Putifia N 1 3024% 393.52 59.02 452.55 226.27 829.68 0.83
burghii
g3 Saraca Sita N 1 28.662%  344.55 51.68 396.23 198.11 726.44 0.72
ashoca Ashok
Litsea
64 monop- Meda N 1 27.7% 316.77 47.51 364.29 182.14 667.87 0.66
teala
Butea
65  mono- Dhak N 1 27.07* 316.77 47.51 364.29 182.14 667.87 0.66
sperma
66 I Gobala N 1 81 1238 1.85 14.24 7.12 26.11 0.02
hispida
67 AbEa o asis N 1 23.88* 217.69 32.65 250.34 125.17 458.97 0.45

lebbeck
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g & g
2 ] é N AGB BGB TB Carbon
sl 38 5 5% o €0,
No $a 2 By M ony
=i — ag——
S s g (kg) (kg) (kg) (kg)
ez
Scientific  Common
name name
Leucaena Safed
68 leuco- E 1 17.51* 95.32 14.29 109.62 54.81 200.97 0.20
babul
cephala
go ~ Fiews  Rubber g 1 507 105 1.57 12.08 6.04 2215 0.022
elastica tree
Erio-
70 botrya Lokat E 1 14.33* 54.18 8.12 62.31 31.15 114.24 0.11
Jjaponica
Diospyros
71 malabar- Gaab N 1 12.73* 38.62 5.79 44.42 22.21 81.44 0.08
ica
Syzygium
72 sama- Jamrul N 1 9.55% 17.54 2.63 20.17 10.08 36.98 0.03
rangese
Total 1264 1653919 167189.5  1821108.5 790743.9 287475.1  3332.32

*Not the average value, but the diameter of single trees.

represented by 11 species), followed by Myrtaceae
(5 species). The majority of the species were native
(72.2%), while exotic species accounted for (22.8%)
of the total. In total, 1264 individual trees were enu-
merated during the survey. Among these, Mangifera
indica (231 individuals), Monoon longifolium (203
individuals), and Tectona grandis (101 individuals)
were the most abundant species. The maximum diam-
eter at breast height (DBH) was recorded in Bombax
ceiba (248.4 cm), followed by Ficus religiosa (205
cm) and another B. ceiba individual (202.2 cm). In
comparison with other University Campuses, such as
Amity University (45 species), Guru Gobind Singh
Indraprastha University (40 species), and DSB Cam-
pus, Kumaon University (55 species), the present
study recorded a higher tree species diversity (Sharma
et al. 2020, Mr et al. 2021, Bargali et al. 2025). This

comparatively greater diversity can be attributed to
the long-standing plantation history, habitat hetero-
geneity, and sustained conservation initiatives within
the Gurukula Kangri University Campus. Being one
of the Oldest Universities in India, the institution has
continuously maintained and expanded its green spac-
es, which now serve as a refuge for native flora and
play a vital role in urban biodiversity conservation.

Estimation of total biomass & carbon sequestra-
tion from the University

The above-ground and below-ground biomass of
all campus trees were estimated at 1653919 kg and
167189.5 kg, respectively, resulting in a total biomass
of 1821108.5 kg. The total carbon content of the
campus trees was calculated as 790743.85 kg. The
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Fig. 2. Annual CO, sequestered by different tree species in the
campus.

annual carbon sequestration potential of all trees was
estimated at 3332.32 tons, with an average carbon
sequestration of 2.63 tons per individual tree. Species
with higher carbon sequestration equivalents are Man-
gifera indica (1067.5 tons), Syzygium cumini (325.63
tons), Eucalyptus sp. (317.8 tons), Bombax ceiba
(315.15 tons), Ficus religiosa (134.76 tons), Arto-
carpus lacucha (115.85 tons), Ficus racemosa (97.81
tons), Azadirachta indica (86.86 tons), Alstonia
scholaris (79.77 tons), Grevillea robusta (65.84 tons),
Monoon longifolium (65.07 tons) as shown in (Fig. 2).
Species with lower carbon sequestration equivalents
are Litsea monopteala (0.67 tons), Butea monosper-
ma (0.66 tons), Nyctanthes arbor-tristis (0.47 tons),
Albizia lebbeck (0.45 tons), Leucaena leucocephala
(0.2 tons), Eriobotrya japonica (0.11 tons), Diospyros
malabarica (0.08 tons), Syzygium samarangese (0.03
tons), Ficus elastica (0.022 tons), Ficus hispida (0.02
tons). When compared with previous studies, the total
carbon sequestration potential of trees in the present
study was considerably higher than that reported
by Sharma et al. (2020) at Amity University, Noida
(139.9 tons) and by Mr. et al. (2021) at Guru Gobind
Singh Indraprastha University, Delhi (124.14 tons).
The relatively higher carbon sequestration observed in
the present study may be attributed to the larger tree
size, species composition, and prevalence of mature
native trees within the Gurukula Kangri University
Campus. The capacity for sequestering and storing
carbon is influenced by factors like as species type,
age, growth pattern, rainfall, and above all geograph-
ical conditions. Therefore, comparing the results of
different studies remains a considerable challenge
(Aguaron and McPherson 2012).

CONCLUSION

The present study demonstrates that urban trees with-
in the Campus of Gurukula Kangri University, Harid-
war, play a significant role in carbon sequestration.
A total of 72 woody tree species comprising 1,264
individuals were documented, with a total carbon
sequestration potential of 3,332.32 tons annually.
The majority of tree species were native (72.2%),
highlighting the importance of preserving indige-
nous biodiversity alongside exotic species (27.8%).
These findings emphasize that urban green spaces
not only enhance the aesthetic and ecological value
of cities but also act as effective local carbon sinks,
contributing to climate change mitigation. To further
strengthen this role, it is recommended that urban
areas increase green cover through the development
of parks, strategic tree plantations and mandatory
landscaping around buildings, which can serve as
long-term reservoirs for atmospheric COs-.

ACKNOWLEDGMENT

We would like to thank the Dean of Life Sciences
and Head of the Department of Zoology and Envi-
ronmental Sciences of the Gurukula Kangri (DTU)
University, Haridwar, for permitting us to carry out
the fieldwork on the University Campus. The authors
would like to thank the reviewers for their valuable
comments and constructive suggestions, which great-
ly improved the quality of this manuscript.

REFERENCES

Aguaron, E., & McPherson, E. G. (2012). Comparison of meth-
ods for estimating carbon dioxide storage by Sacramento’s
Urban Forest. Carbon Sequestration in Urban Ecosystems,
43—71.
https://doi.org/10.1007/978-94-007-2366-5_3

Bargali, S. S., Bargali, K., & Singh, M. (2025). Floristic composi-
tion and conservation significance of Dev Singh Bisht Cam-
pus an Academic Institute of Kumaun University Nainital.
Discov. Plants, 2 (1), 162.
https://doi.org/10.1007/s44372-025-00255-8

CGWB. (2016). Aquifer Mapping and Ground Water Manage-
ment Plan. Central Ground Water Board (CGWB), Ministry
of Water Resources, River Development and Ganga Reju-
venation Government of India, pp, 1—75.

Chavan, B. L., & Rasal, G. B. (2010). Sequestered standing car-
bon stock in selective tree species grown in University Cam-



pus at Aurangabad, Maharashtra, India. International Jour-
nal of Engineering Science and Technology, 2 (7), 3003—
3007.

DeAngelis, D. L. (2012). Dynamics of nutrient cycling and food
webs (Vol 9). Springer Science & Business Media.

Kanjilal, U. N. (1928). Forest flora of the Chakrata, Dehradun
and Saharnpur Forest Divisons, Uttar Pradesh. Govt of India
Press, New Delhi, pp, 593.

Lal, R. (2007). Carbon management in agricultural soils. Mitiga-
tion and Adaptation Strategies for Global Change, 12,303—
322.
https://doi.org/10.1007/s11027-006-9036-7

MacDicken, K. G. (1997). A Guide to Monitoring Carbon Stor-
age in Forestry and Agroforestry Projects; Winrock Interna-
tional Institute for Agricultural Development: Washington,
DC, USA.

Mr, A., Som, G., & Bhattacharya, P. (2021). Estimation of Car-
bon Sequestration Potential of Urban Trees in Educational
Institution: With Special Reference to Guru Gobind Singh
Indraprastha University Campus, Delhi, India, Research
Square, pp, 1—17.
https://doi.org/10.21203/rs.3.15-463791/v1

NOAA. (2024 December 2). Global Monitoring Laboratory-
Carbon cycle Greenhouses gases. Gml.noaa.gov.
https://gml.noaa.gov/ccgg/trends/monthly.html.

Pathak, S., Ojha, C. S. P,, Garg, R. D., Liu, M., Jato-Espino, D.,
& Singh, R. P. (2020). Spatiotemporal Analysis of Water
Resources in the Haridwar Region of Uttarakhand, India.
Sustainability, 12 (20), 8449.
https://doi.org/10.3390/su12208449

Patil, P., & Kumar, A. K. (2017). Biological carbon sequestration
through fruit crops (perennial crops-natural “sponges” for
absorbing carbon dioxide from atmosphere). Plant Archives,
17 (2), 1041—1046.

Prentice, . C., Farquhar, G. D., Fasham, M. J. R., Goulden, M. L.,
Heimann, M., Jaramillo, V. J., Kheshgi, H. S., LeQuéré, C.,
Scholes, R. J., & Wallace, D. W. R. (2001). The carboncycle

1133

and atmospheric carbon dioxide. In Hough ton, J. T., Ding, Y.,
Griggs, D. J., Noguer, M., Linden, P. J. V. D., Dai, X., Mas-
kell, K., & Johnson, C. A. (eds.), Climate Change 2001: The
Scientific Basis, Cambridge University Press, pp, 183 —
237.

Raizada, M. B. (1976). Flora of the Upper Gangetic Plain and
Adjacent Shivalik and Sub Himalaya Tract.

Roland, K., von Sc, M., von Blumenthal, J., Tischendorf Gutach-
ter, C., Haase, D., Lakes, T., & Geneletti, D. (2023). Ecosys-
tem Services of Urban Green Spaces Under Global Change.
https://doi.org/10.18452/26903.

Sharma, R., Pradhan, L., Kumari, M., & Bhattacharya, P. (2020).
Assessment of carbon sequestration potential of tree species
in Amity University Campus Noida. Environmental Sciences
Proceedings, 3 (1), 52.
https://doi.org/10.3390/IECF2020-08075

Suryawanshi, M. N., Patel, A. R., Kale, T. S., & Patil, P. R. (2014).
Carbon sequestration potential of tree species in the envir-
onment of North Maharashtra University Campus, Jalgaon
(MS) India. Bioscience Discovery, 5 (2), 175—179.

Tak, A. A., & Kakde, U. B. (2020). Analysis of carbon seques-
tration by dominant trees in urban areas of Thane city. Inter-
national Journal of Global Warming, 20 (1), 1—I11.

Vasagadekar, P. R., Gargate, A. V., Patil, Y. Y., & Raut, P. D. (2023).
Carbon sequestration potential of trees from urban green spa-
ces of Kolhapur City, Maharashtra, India. Environmental &
Socio-economic Studies, 11 (3), 22—32.
https://doi.org/10.2478/environ-2023-0014

Watson, R. T., Noble, I. R., Bolin, B., Ravindranath, N. H., Verardo,
D. J., & Dokken, D. J. (2000). Land use, land-use change
and forestry: A special report of the Intergovernmental Panel
on Climate Change. Cambridge University Press, pp, 375.

Yoro, K. O., & Daramola, M. O. (2020). CO, emission sources,
greenhouse gases, and the global warming effect. In Advan-
ces in carbon capture. Woodhead Publishing, Cambridge,
23—28.
https://doi.org/10.1016/B978-0-12-819657-1.00001-3



