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ABSTRACT

A study on Carbon stock potential of trees growing in Amrit Udyan Park, Hengrabari, Guwahati, Assam
was conducted between the year 2022 and 2023. All the trees in the park were inventoried and Circumference
at breast height (CBH) measured. Biomass and Carbon stock of the trees were calculated using allometric
formula. In the park, 83 tree individual (44.39 ha-1) belonging to 38 tree species under 34 genera and 20
families were recorded. The present study revealed that the total above ground biomass (AGB), total below
ground biomass (BGB), total biomass (TB), total Carbon stock (TCS) and CO2 equivalent (CO2 eqv.) were
522.03 Mg ha-1, 135.73 Mg ha-1, 657.76 Mg ha-1, 328.88 Mg C ha-1 and 1206.99 Mg ha-1 respectively of all the
trees growing in the park. The study revealed that urban park helped in conservation of trees and these
trees helped in sequestration of CO2 by storing Carbon as biomass which leads to mitigation of the global
warming to some extent.

Key words: Allometric formula, Biomass, CO
2
 equivalent, Total Carbon stock,

Introduction

Past few years have been the warmest year ever in
the history of mankind, due to the rising atmo-
spheric temperature globally. The expanding devel-
opmental activities like industrialization, urbaniza-
tion, transportation etc. have raised the concentra-
tion of greenhouse gases. Among all the greenhouse
gases, Carbon dioxide (CO2) plays an important role
in the global climate change. The rate of global
warming can be barred by minimizing the CO2 con-
centration in the air. The CO2 concentration  can  be
lessened  in  the  atmosphere  by  alternating  the
consumption of energy or  by plantation,  which can
reduce the concentration of CO2 in the atmosphere.
Naturally CO2 absorbed from the atmosphere dur-
ing photosynthesis by the trees and it  stored as bio-
mass in Carbon stock (Baes et al., 1977).

In the urban area, the population is much more
than other places, so the protection of environmen-
tal services is more important in these areas. Urban
green spaces play an important role in the environ-
mental improvement (Linden et al., 2020).

Urban green spaces have potential to significantly
support Carbon stock and Carbon sequestration;
thereby mitigate CO2 from the atmosphere. Biomass
and Carbon stock estimation of trees were done in
many urban areas across the world (Nowak et al.,
2013; Wang and Gao, 2020). However, no extensive
studies have been done in urban green spaces of
North Eastern India except in few university cam-
puses (Deb et al., 2016; Yumnam and Dey, 2022).
Taking into account the gap in studies, the study
was premeditated to estimate the biomass and Car-
bon stock potential of trees in Amrit Udyan Park,
Guwahati, Assam.
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Materials and Methods

The study  was  carried  out  in  Amrit  Udyan  Park,
Hengrabari,  Guwahati,  Assam (Fig. 1)  in  the year
between 2022 and 2023. It lies between 26° 9’1.44” N
and 91°47’37.32” E and covers an area of 1.87 ha.
The park was created honouring the freedom fight-
ers of North Eastern States against British. It was
inaugurated on 23rd August, 2022 by the Chief Min-
ister of Assam. The park was developed in
unutilized plot of Assam Khadi and Village Indus-
tries Board, Hengrabari through Guwahati Metro-
politan Development Authority (GDMA) (https://
gmda.assam.gov.in). It has undulated topography
(consisting of plain and hillock) with trees and other
vegetations. It hosted 8 statues of freedom fighters
representing each state of North East India. It also
has watch tower, children playing area, meditation
centre etc. The area falls under humid subtropical
climate (Koppen climate classification Cwa) (Peel et
al., 2007).

The park was divided into several compartments

such as entrance of the park, watch tower, children
playing area, meditation centre etc. to make the sur-
vey easy. Inventory of all the trees in all the com-
partments were carried out and identified by refer-
ring to published literature (Hooker, 1877-1887;
Kanjilal et al., 1934, 1936, 1938). Circumferences at
breast height (CBH) of the entire tree were recorded
directly with the help of measuring tape. The Above
ground biomass (AGB) of tree species was estimated
by the allometric equation given by Chave et al
(2005). ABG  =  × exp (-1.499 + 2.148 In (D) + 0.207
( In (D)² ) – 0.0281 (In (D)³ ), where,  D  is  the  diam-
eter  and  is the wood specific gravity (WSG)  of
the  trees.  The WSG of tree species, used here, had
been taken from World Agroforestry database
(https://www.worldagroforestry.org). When the
WSG of tree species were unavailable, the standard
average value of 0.62 gm cm-3 was used (IPCC 2003).
Below ground biomass (BGB) was determined by
multiplying the AGB with 0.62 (IPCC, 2003). The
total biomass (TB) was calculated by summing up
ABG and BGB.  The  total  Carbon  stock  (TCS)  of

Fig. 1. Map showing study site
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trees  were determined  by  multiplying  TB  by  a
conversion  factor  of  0.5  assuming  that  carbon
content  is  50%  of  the  TB (IPCC  2003).  The  TCS
was converted to CO2 equivalent (CO2 eqv.) by mul-
tiplying  the  TCS with the 3.67 (Carbon Oxygen ra-
tio).

Results and Discussion

A total 83 tree individual belonging to 38 tree spe-
cies under 34 genera and 20 families were recorded
in the park. The number of tree species reported was
quite similar to the finding from the public parks of
Bhubaneswar, Odisha (48 tree species) (Dash et al.,
2022). Fabaceae (22 species) was the dominant fam-
ily followed by Combretaceae (9), Meliaceae (7) and
Moraceae (6) (Fig. 2). Fabaceae was also the most
dominant family in the campus of Cotton Univer-
sity, Assam (Yumnam and Dey, 2022). This could be
due to the fact that fabaceae is one of the most
widely distributed families in tropics (Schrire et al.
2005).

Total tree density in the park was 44.39 ha-1. The
highest tree density was represented by
Styphnolobium japonicum (L.) (3.21 ha-1). Many of the
tree species (Aegle marmelo L., Agathis dammara
(Lamb.) Poir., Azadirachcta indica A.H.L. Juss etc.)
were represented by one individual (Table 1). The
finding of the study was comparable to that of the
urban parks of the city of Helsinki, Finland (22 to 28
ha-1) (Linden et al. 2020) but less than that of Cotton
University campus (369 ha-1) (Yumnam and Dey,
2022). Less tree density in the park could be due to
felling or translocation of trees to accommodate
various amenities and facilities such statues, watch
tower, children playing area, meditation centre etc.
in the park.

Terminalia  chebula L. had the highest WSG (0.83 g
cm-3) and Moringa oleigera Lam. (0.26 g cm-3) had the
lowest WSG among the tree found on the park
(Table 1). WSG is an important factor in calculating
biomass. Higher the WSG, higher is the potential in
accumulating biomass and Carbon stock (Chave et
al., 2005). Among all the trees present in the park
Terminalia arjuna Roxb. had the highest DBH
(505.70±48.20 cm) and Jasminum grandiflorum L.
(7.80±1.50 cm) had the lowest DBH (Table 1). Most
of the trees have DBH ranging from 7.80 to 67 cm
(Table 1) except Celtis philippensis Blanco, Terminalia
arjuna Roxb. and Tectona grandis Linn. which are
large growing trees and probably these trees were

growing in the area since long time ago.
The total AGB and BGB of all the tree species in

the park was 522.03 Mg ha-1 and 135.73 Mg ha-1 re-
spectively (Table 1). Terminalia arjuna Roxb. contrib-
uted maximum AGB and BGB (426.53 Mg ha-1 and
135. 73 Mg ha-1 respectively) and Cornus alternifolia
L.f. had the lowest AGB and  BGB (0.01 Mg ha-1 and
almost nil respectively) (Table 1). The finding of the
study was comparable to AGB and BGB (522.03 Mg
ha-1 and 135.73 Mg ha-1 respectively) of the Cotton
University campus (Yumnam and Dey, 2022). The
TB of all the tree species in the park was 657.76 Mg
ha-1 (Table 1). Terminalia arjuna Roxb. contributed
maximum TB (537.43 Mg ha-1) followed by
Terminalia catappa L. (19.92 Mg ha-1) and Ficus
religiosa L. (18.99 Mg ha-1). Cornus alternifolia Lf. (0.01
Mg ha-1) had the lowest TB followed by Jasminum
grandiflorum L. (0.03 Mg ha-1) and Trema orientalis L.
(0.08 Mg ha-1) (Table 1). The finding of the study was
higher than that of the Amity University (72.6 Mg
ha-1) (Sharma et al. 2021) but comparable to that of
Cotton University campus (692.27 Mg ha-1)
(Yumnam and Dey 2022). Total TCS of the all spe-
cies in the park was 328.88 Mg ha-1 (Table 1).
Terminalia arjuna Roxb. contributed maximum TCS
(268.71 Mg ha-1) followed by Terminalia  catappa L.
(9.96 Mg ha-1) and Ficus religiosa L. (9.49 Mg ha-1);
and Cornus alternifolia Lf. and Jasminum grandiflorum
L. (0.01 Mg ha-1) had contributed lowest TCS fol-
lowed by Trema orientalis L. (0.04 Mg ha-1) (Table 1).
The finding of the study was higher than that of the
Tripura University campus, India (5.91 Mg ha-1)
(Deb et al., 2016) but comparable to that of Cotton
University campus (346.14 Mg ha-1) (Yumnam and
Dey, 2022).  Good amount of biomass and TCS of
trees in the park could be due to the presence of
trees with high WSG values and high DBH.

The TCS had weak positive correlation with WSG
(R2 = 0.06) and weak negative correlation with den-
sity (R2 = 7E-05) (Fig. 3) of the trees growing in the
park. Nevertheless, TCS showed strong positive cor-
relation with avg. diameter (R2 = 0.907) and TBC
(0.996) (Fig. 3) of the trees growing in the park.

A total of 83 individuals (44.39 ha-1) belonging to
38 tree species under 34 genera and 20 families were
recorded from the study area. The present study re-
vealed that the total AGB, total BGB, TB, TCS and
CO2 eqv. were 522.03 Mg ha-1, 135.73 Mg ha-1, 657.76
Mg ha-1, 328.88 Mg C ha-1 and 1206.99 Mg ha-1 re-
spectively. The study showed that urban park
helped in conservation of trees and these trees



YUMNAM AND SAIKIA 247
T

ab
le

 1
. S

ci
en

ti
fi

c 
na

m
e,

 N
at

iv
it

y,
 F

am
ily

, W
oo

d
 s

pe
ci

fi
c 

gr
av

it
y,

 fe
w

 C
om

m
un

it
y 

ch
ar

ac
te

ri
st

ic
s,

 B
io

m
as

s 
an

d
 C

ar
bo

n 
st

oc
ks

 o
f t

he
 d

if
fe

re
nt

 tr
ee

 s
pe

ci
es

N
am

e 
of

 th
e 

sp
ec

ie
s

N
at

iv
it

y
Fa

m
ily

W
SG

A
vg

. D
 c

m
T

B
C

N
o.

 o
f

D
en

A
G

B
B

G
B

T
B

M
g

T
C

SM
g

C
O

2 
eq

v.
g 

cm
-3

 (±
 S

td
 e

rr
or

)
m

2  h
a-1

 in
d

st
em

 h
a-1

 M
g 

ha
-1

M
g 

ha
-1

 h
a-1

 C
 h

a-1
M

g 
ha

-1

A
eg

le
  m

ar
m

el
os

 L
.

N
at

iv
e

R
ut

ac
ea

e
0.

78
19

.7
4±

0.
00

1.
64

1
0.

53
0.

17
0.

04
0.

21
0.

11
0.

39
A

ga
th

is
 d

am
m

ar
a 

(L
am

b.
) 

P
oi

r.
E

xo
ti

c
A

ra
u

ca
ri

ac
ea

e
0.

59
57

.0
0±

0.
00

13
.6

4
1

0.
53

1.
92

0.
50

2.
42

1.
21

4.
43

A
lb

iz
ia

 le
bb

ek
 B

en
th

.
E

xo
ti

c
Fa

ba
ce

ae
0.

59
26

.3
9±

8.
00

2.
92

2
1.

07
0.

56
0.

14
0.

70
0.

35
1.

29
A

ls
to

ni
a 

sc
ho

la
ri

s 
L

.
E

xo
ti

c
A

po
cy

na
ce

ae
0.

39
29

.2
6±

8.
68

3.
59

4
2.

14
1.

45
0.

38
1.

83
0.

91
3.

36
A

ph
an

am
ix

is
  p

ol
ys

ta
ch

ya
 W

al
l.

N
at

iv
e

M
el

ia
ce

ae
0.

60
38

.0
0±

0.
00

6.
06

1
0.

53
0.

71
0.

18
0.

89
0.

45
1.

64
A

rt
oc

ar
pu

s 
he

te
ro

ph
yl

lu
s 

L
am

.
N

at
iv

e
M

or
ac

ea
e

0.
62

17
.1

6±
2.

00
12

.2
4

2
1.

07
0.

19
0.

05
0.

23
0.

12
0.

43
A

za
di

ra
ch

ta
 in

di
ca

 A
.H

.L
. J

u
ss

.
N

at
iv

e
M

el
ia

ce
ae

0.
72

21
.9

7±
0.

00
2.

03
1

0.
53

0.
21

0.
05

0.
26

0.
13

0.
48

C
ae

sa
lp

in
ia

  p
ul

ch
er

ri
m

a 
 L

.
E

xo
ti

c
Fa

ba
ce

ae
0.

62
35

.8
7±

8.
87

5.
40

3
1.

60
1.

94
0.

51
2.

45
1.

22
4.

49
C

as
si

a 
 t

or
a 

L
.

N
at

iv
e

Fa
ba

ce
ae

0.
62

57
.3

2±
90

.0
0

13
.7

9
2

1.
07

5.
72

1.
49

7.
21

3.
61

13
.2

3
C

el
ti

s 
 p

hi
lip

pe
ns

is
 B

la
nc

o
E

xo
ti

c
C

an
na

ba
ce

ae
0.

71
12

7.
00

±
0.

00
67

.7
1

1
0.

53
14

.7
8

3.
84

18
.6

2
9.

31
34

.1
8

C
or

nu
s 

 a
lt

er
ni

fo
lia

  L
.f.

E
xo

ti
c

C
or

na
ce

ae
0.

59
7.

90
±0

.0
0

0.
26

1
0.

53
0.

01
0.

00
0.

01
0.

01
0.

03
D

im
oc

ar
pu

s 
lo

ng
an

 L
ou

r.
E

xo
ti

c
Sa

pi
nd

ac
ea

e
0.

82
23

.5
6±

3.
00

2.
33

2
1.

07
0.

56
0.

15
0.

71
0.

35
1.

30
D

ip
te

ro
ca

rp
us

 in
tr

ic
at

us
 D

ye
r.

E
xo

ti
c

D
ip

te
ro

ca
rp

ac
ea

e
0.

71
35

.6
6±

23
.8

9
52

.6
6

5
2.

67
4.

82
1.

25
6.

08
3.

04
11

.1
5

E
la

eo
ca

rp
us

 a
ng

us
ti

fo
liu

s 
B

lu
m

e.
E

xo
ti

c
E

la
eo

ca
rp

ac
ea

e
0.

46
26

.5
3±

7.
26

2.
96

3
1.

60
0.

67
0.

17
0.

84
0.

42
1.

54
E

ry
th

ri
na

 v
ar

ie
ga

ta
 L

.
E

xo
ti

c
Fa

ba
ce

ae
0.

29
24

.2
6±

9.
22

2.
47

5
2.

67
0.

61
0.

16
0.

76
0.

38
1.

40
Fi

cu
s 

 r
el

ig
io

sa
 L

.
N

at
iv

e
M

or
ac

ea
e

0.
44

91
.7

8±
65

.8
5

35
.3

6
3

1.
60

15
.0

7
3.

92
18

.9
9

9.
49

34
.8

4
Fi

cu
s 

pa
lli

da
 V

ah
l.

E
xo

ti
c

M
or

ac
ea

e
0.

44
73

.0
0±

0.
00

22
.3

7
1

0.
53

2.
59

0.
67

3.
27

1.
63

6.
00

Fi
rm

ia
na

 s
im

pl
ex

 L
.

E
xo

ti
c

M
al

va
ce

ae
0.

43
28

.9
8±

19
.8

5
3.

53
3

1.
60

0.
91

0.
24

1.
14

0.
57

2.
10

G
m

el
in

a 
ar

bo
re

a 
R

ox
b.

N
at

iv
e

L
am

ia
ce

ae
0.

43
23

.8
8±

0.
00

2.
39

1
0.

53
0.

15
0.

04
0.

19
0.

10
0.

35
Ja

sm
in

um
 g

ra
nd

ifl
or

um
 L

.
N

at
iv

e
O

le
ac

ea
e

0.
62

7.
80

±1
.5

0
0.

26
2

1.
07

0.
02

0.
01

0.
03

0.
01

0.
05

Li
th

oc
ar

pu
s 

ed
ul

is
 (

M
ak

in
o)

 N
ak

ai
E

xo
ti

c
Fa

ga
ce

ae
0.

71
27

.3
8±

0.
00

3.
15

1
0.

53
0.

36
0.

09
0.

46
0.

23
0.

84
M

an
gi

fe
ra

 in
di

ca
 L

.
N

at
iv

e
A

na
ca

rd
ia

ce
ae

0.
59

45
.6

9±
86

.5
0

8.
77

2
1.

07
3.

61
0.

94
4.

55
2.

27
8.

34
M

al
lo

tu
s 

ph
ili

pp
en

si
s 

M
u

el
l.

N
at

iv
e

E
u

ph
or

bi
ac

ea
e

0.
55

19
.7

4±
0.

00
1.

64
1

0.
53

0.
12

0.
03

0.
15

0.
08

0.
28

X
yl

ia
 x

yl
oc

ar
pa

 (
R

ox
b.

) 
T

au
b.

E
xo

ti
c

Fa
ba

ce
ae

0.
82

37
.0

0±
0.

00
5.

75
1

0.
53

0.
91

0.
24

1.
14

0.
57

2.
09

M
or

in
ga

 o
le

ife
ra

 L
am

.
N

at
iv

e
M

or
in

ga
ce

ae
0.

26
14

.9
8±

11
.6

0
0.

94
4

2.
14

0.
15

0.
04

0.
19

0.
09

0.
34

P
er

ic
op

si
s 

 e
la

ta
 V

an
.

E
xo

ti
c

Fa
ba

ce
ae

0.
64

57
.0

0±
0.

00
13

.6
4

1
0.

53
2.

08
0.

54
2.

62
1.

31
4.

81
P

is
ci

di
a 

pi
sc

ip
ul

a 
L

.
E

xo
ti

c
Fa

ba
ce

ae
0.

62
29

.6
2 

± 
0.

00
3.

68
1

0.
53

0.
39

0.
10

0.
49

0.
24

0.
89

P
si

di
um

  g
ua

ja
va

 L
in

n.
E

xo
ti

c
M

yr
ta

ce
ae

0.
67

34
.3

9±
33

.5
0

4.
97

3
1.

60
2.

53
0.

66
3.

18
1.

59
5.

84
St

yp
hn

ol
ob

iu
m

 ja
po

ni
cu

m
 (

L
.)

E
xo

ti
c

Fa
ba

ce
ae

0.
63

28
.4

4±
3.

13
3.

40
6

3.
21

2.
15

0.
56

2.
71

1.
36

4.
98

Sw
ie

te
ni

a 
hu

m
ili

s 
Z

uc
c.

E
xo

ti
c

M
el

ia
ce

ae
0.

54
24

.8
0±

0.
00

2.
58

1
0.

53
0.

21
0.

06
0.

27
0.

13
0.

49
Sw

ie
te

ni
a 

m
ah

ag
on

ia
 L

.
E

xo
ti

c
M

el
ia

ce
ae

0.
66

27
.0

5±
5.

29
3.

07
4

2.
14

1.
33

0.
35

1.
68

0.
84

3.
08

Sy
zy

gi
um

 c
um

in
i L

.
N

at
iv

e
M

yr
ta

ce
ae

0.
62

35
.2

1±
1.

50
5.

20
2

1.
07

1.
21

0.
31

1.
52

0.
76

2.
79

T
ec

to
na

  g
ra

nd
is

 L
in

n.
N

at
iv

e
L

am
ia

ce
ae

0.
61

10
1.

00
±

0.
00

42
.8

2
1

0.
53

7.
64

1.
99

9.
62

4.
81

17
.6

6
T

er
m

in
al

ia
  c

at
ap

pa
  L

.
N

at
iv

e
C

om
br

et
ac

ea
e

0.
54

67
.1

8±
39

.0
8

18
.9

5
5

2.
67

15
.8

1
4.

11
19

.9
2

9.
96

36
.5

5
T

er
m

in
al

ia
  c

he
bu

la
 L

.
N

at
iv

e
C

om
br

et
ac

ea
e

0.
83

40
.9

2±
61

.5
0

7.
03

2
1.

07
3.

34
0.

87
4.

21
2.

10
7.

72
T

er
m

in
al

ia
 a

rj
un

a 
R

ox
b.

N
at

iv
e

C
om

br
et

ac
ea

e
0.

80
50

5.
70

±
48

.2
0

10
73

.5
3

2
1.

07
42

6.
53

11
0.

90
53

7.
43

26
8.

71
98

6.
18

T
ip

ua
na

 ti
pu

 B
en

th
.

E
xo

ti
c

Fa
ba

ce
ae

0.
58

35
. 0

3±
0.

00
5.

15
1

0.
53

0.
56

0.
14

0.
70

0.
35

1.
29

T
re

m
a 

or
ie

nt
al

is
 L

.
N

at
iv

e
C

an
na

ba
ce

ae
0.

36
18

.1
5±

0.
00

1.
38

1
0.

53
0.

06
0.

02
0.

08
0.

04
0.

14
T

ot
al

83
44

.3
9

52
2.

03
13

5.
73

65
7.

76
32

8.
88

12
06

.9
9

(*
W

SG
=

W
oo

d
 s

pe
ci

fi
c 

gr
av

it
y;

 A
vg

. D
=

A
ve

ra
ge

 D
ia

m
et

er
; T

B
C

=
T

ot
al

 b
as

al
 c

ov
er

; N
o.

 o
f 

in
d

.=
N

um
be

r 
of

 in
d

iv
id

ua
l; 

D
en

=
D

en
si

ty
; A

G
B

=
A

bo
ve

 g
ro

un
d

 b
io

m
as

s;
B

G
B

=
B

el
ow

 g
ro

un
d

 b
io

m
as

s;
 T

B
=

T
ot

al
 b

io
m

as
s;

 T
C

S=
T

ot
al

 C
ar

bo
n 

st
oc

k;
 C

O
2 e

qv
. =

 C
O

2 e
qu

iv
al

en
t)



248 Eco. Env. & Cons. 30 (1) : 2024

helped in sequestration of CO2 by storing Carbon as
biomass which leads to mitigation of the global
warming to some extent.
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Fig. 2. Graph showing the no. of species belonging to dif-
ferent families

Fig. 3. Correlation of TCS with WSG (a), DBH (b), TBC (c)
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