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Abstract

Comparative analysis of carbon store of three dominant tree species in planned green capital city of
Gandhinagar and unplanned industrial town of Mahesana in Gujarat State, India was carried out using geo-
informatics technology. The selected three major dominant tree species grown in these towns are Azadirachta
indica, Acacia sp. and Cassia sp. The high spatial resolution Remote Sensing Satellite data from Indian Remote
Sensing Satellite (IRS-Resourcesat-1) LISS-1V, Cartosat-1, and Google earth images were used in this study.
The tree cover was categorized into dense and sparse on the basis of canopy cover observed on Satellite data. A
grid of 1km X 1km was created in GIS environment and superimposed on Cartosat-1 images. Random sample
of 20 % was selected for detailed tree count in the field and total tree count was estimated from these selected
sample grids.

Total biomass and carbon sequestered in the major tree species have been estimated using a non-destructive
method. The carbon stock estimated for three major tree species in Gandhinagar and Mahesana towns
indicate that Azadirachta indica has maximum carbon sequestration potential as compared to Acacia sp. and
Cassia sp. The maximum of carbon stock was present in Girth at Breast Height (GBH) size >180 cm which is
followed by GBH size 90 to 180 cm. The total number of trees in Gandhinagar town is much higher as
compared to Mahesana town; therefore estimated carbon store of dominant tree species in Gandhinagar town
is very high as compared to Mahesana town which is more arid as compared to Gandhinagar.

Keywords: Carbon Sequestration, urban forestry, Total biomass, Girth at Breast Height (GBH), Carbon store,
Remote Sensing (RS), Geographic Information System (GIS), Indian Remote Sensing Satellite

automobile transport etc.) would bring public
health benefits (Saritrik et al., 2017).
Gandhinagar town is also known as “Tree
capital of India” because it has 54% of green
cover whereas Mahesana town is an industrial
town with very less tree cover.

Introduction

Tree cover in urban areas around the world, is
declining and impenetrable cover is increasing
due to the demand of the area for development.
The pace of urbanization is adversely affecting
the green cover in the urban areas. With
expanding urbanization in the twentieth
century, the incorporation of trees into urban
settlements has also expanded - to the point that
the management of all trees within the urban
area is considered a distinct discipline of
forestry (Kaya et al., 2012). Additionally, these
is a strong link between climate and health
goals. Most of the mitigation measures for
climate change investigated (including cleaner
household-energy sources, less dependence on

Green India Mission (GIM)

The Green India Mission (GIM), one of the
missions under India’s National Action Plan on
Climate Change (NAPCC), hopes to sequester
4.3 crore tones of greenhouse gases each year
by 2020 and absorb 6.35 percent of annual
emissions. This action plan mentions about
enhancing tree cover in over 2 lakh hectares in
urban and peri-urban areas. It has been
estimated that about 2.21 percent of the carbon
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stocks are stored in through urban tree cover,
and the mission will promote greening forest
patches threatened by expanding urban
development, diffused planting and planting on
institutional lands. The carbon enhancement is
estimated about 2.2 lakh tones per year. This
programme includes urban areas in Gujarat
also. Thus, development of urban forestry may
result into one tenth of above enhancement in
Gujarat (MoEFCC, 2011).

Carbon sequestration

Carbon sequestration is the phenomenon for the
storage of carbon dioxide (CO;) from the
atmosphere to mitigate global warming
(Gazioglu et al., 2015; Gazioglu and Okutan,
2016). Plants store carbon as long as they live,
in terms of live biomass. Trees perform
important ecological function in sequestering
carbon and reducing environmental pollution.
Tree canopies provide a cooling effect on
microclimate specifically by shading the
ground surface and indirectly through
transpiration (Subedi, et.al, 2010). Carbon
sequestration is the long term storage of carbon
in oceans, soils, vegetation (especially forests),
and geological formations. Global warming is
undoubtedly one of the major environmental
issues of this century. Trees are carbon
reservoir on earth. In nature, forest ecosystem
act as a reservoir of carbon. They store huge
quantities of carbon and regulate the carbon
cycle by exchange of CO, from the
atmosphere. Forest ecosystem is one of the
most important carbon sinks of the terrestrial
ecosystem. It uptakes the carbon dioxide by the
process of photosynthesis and stores the carbon
in the plant tissues, forest litter and soils. Thus,
forest ecosystem plays important role in the
global carbon cycle by sequestering a
substantial amount of carbon dioxide from the
atmosphere. Carbon sequestration is a
mechanism for the removal of carbon from the
atmosphere by storing it in the biosphere
(Gavali and Shaikh, 2016). The carbon
sequestration and total biomass of tree species
in a sacred grove at Nandghur in Pune District
was estimated using non-destructive method
(Hangarge, et al., 2012). A total number of 31
tree species were recorded in 5 hectors area of
the sacred grove. The mean above and
belowground organic carbon (tones/tree) and
total organic carbon of each species were
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calculated. The calculated total organic carbon
has been compared with allometric model.

Carbon sequestration in Urban Ecosystems

Urbanization drastically alters the ecosystems
structure and functions, disrupts cycling of C
and other elements along with water. It alters
the energy balance and influences climate at
local, regional and global scales. In 2008, urban
population exceeded the rural population. In
2050, 70% of the world population will live in
urban centers. The number of megacities (10
million inhabitants) increased from three in
1975 to 19 in 2007, and is projected to be 27 in
2025. Rapid wurbanization is altering the
ecosystem C budget. Yet, urban ecosystems
have a large C sink capacity in soils and biota.
Judicious planning and effective management
can enhance C pool in urban ecosystems, and
off-set some of the anthropogenic emissions.
Principal components with regards to C
sequestration include home lawns and turfs,
urban forests, green roofs, park and
recreational/sports  facilities and  urban
agriculture (Rattan and Augustin, 2013).

Carbon storage and sequestration by urban trees
in the United States was quantified to assess the
magnitude and role of urban forests in relation
to climate change. Urban tree field data from 28
cities and 6 states were used to determine the
average carbon density per unit of tree cover
(Nowak, et al., 2013). These data were applied
to statewide urban tree cover measurements to
determine total urban forest carbon storage and
annual sequestration by state and nationally.
Urban whole tree carbon storage densities
average 7.69 kg C m? of tree cover and
sequestration densities average 0.28 kg C m? of
tree cover per year. Total tree carbon storage
in U.S. urban areas (c. 2005) is estimated at
643 million tonnes ($50.5 billion value; 95%
CI % 597 million and 690 million tonnes) and
annual sequestration is estimated at 25.6
million tonnes ($2.0 billion value; 95% CI Y%
23.7 million to 27.4 million tonnes).

Remote Sensing and GIS Applications for
Urban Forestry

Urban areas manage their urban forests by
spatially referencing their trees and using this
data to select sites, monitor tree health and
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growth, schedule trimming and treatment and
set policies for environmental development.
Geographic Information Systems (GIS) helps
urban areas manage forestry projects efficiently
and reduce management costs. GIS helps to
create common database of diverse types of
data for intelligent planning. A city’s tree
database may include tree location, species,
diameter breast height (DBH), canopy width,
condition, and development recordings etc. In
addition to tree attribute data, the urban forest
planner can include other pertinent features
from the city’s database such as streets,
building, footprints, overhead and underground
utilities,  workforce  areas, pest/disease
quarantine  zones, parks, and pending
development areas.

GIS application can project different spatial
data on different layers. Integrating different
map layers into an urban tree management
project enhances insight for decision making
(Kaya and Gazioglu, 2015). For example, the
urban forest planner can easily localize zones
with dense planting and zones with no planting,
detect conflict cases for urban planting,
measure the growth of the trees and estimate
the probable effects by its evolution in the next
years, exploit the current irrigation systems in
the most ideal way, survey the tree canopy
benefits and many other uses. Moreover a GIS
methodology can also be a deserving tool for
recording the people status estimation and will
for urban forest.

Integrated Application of Remote Sensing and
GIS for Carbon sequestration

Remotely sensed images are also important data
sources for vegetation mapping and monitoring

(Kaya, et al, 2015a,b). There are many
conventional methods for quantification of
sequestered carbon. The remote sensing

approach can meet the requirements of carbon
sequestration such as permanent sample plots
(MacDicken, 1997) achieved by means of fixed
coordinates, coupled with the systematic
repetitive characteristic of most satellites.
Tucker (1979), Richardson et al., (1983) and
Christensen and Goudriaan (1993)
demonstrated that the reflection of the red,
green and near-infrared (NIR) radiation

contains considerable information about plant
biomass.

Steve et al., 2014 developed a very high
resolution map of urban tree biomass, assessed
the scale sensitivities in biomass estimation,
compared results with lower resolution
estimates, and explored the demographic
relationships in biomass distribution across the
City of Boston. The remote sensing data
(including LiDAR-based tree height estimates)
was integrated with field-based observations to
map canopy cover and aboveground tree carbon
storage at ~1 m spatial scale. Mean tree canopy
cover was estimated to be 25.5 + 1.5% and
carbon storage was 355 Gg (28.8 Mg C ha—1)
for the City of Boston. Tree cover makes up a
significant portion of land cover within the
urban mosaic, with proportions in major US
cities ranging from ~10 to 54% of land area
(Nowak and Greenfield, 2012). However,
‘urban’ is a unique and inconsistently defined
land cover that can store large stocks of carbon.
For example, Raciti et al. (2012) compared
three commonly used urban definitions and
found that vegetation carbon stock density
estimates ranged from 37 £ 7 to 66 £ 8§ Mg C
ha—1 for the urban portions of the Boston
metropolitan area.

Tree cover in Gandhinagar, the capital city of
Gujarat, was assessed using remote sensing
data of IRS-P6: LISS III of November 2011.
The results of tree cover and tree population in
Gandhinagar helped to develop an equation
between tree cover and number of trees, which
has been applied to estimate tree cover. A study
based on remote sensing data has estimated
3075 ha of tree cover (dense + open) in
Gandhinagar, which is equivalent to 8.67 lakh
trees and 53.9% of geographical area and tree
density (152 trees/ha) in Gandhinagar, the
capital city of Gujarat, are the highest in India;
thus Gandhinagar may be listed amongst the
greenest cities in the world. The major (top
three) tree species encountered in Gandhinagar
are — neem (Azadirachta indica), Prosopis
chilensis, deshi babool (A. nilotica), amaltas or
garmalo (Casia fistula), (Singh, 2013). The
study on the regression correlation analysis
between GBH and Carbon stock was carried
out in the major tree species of Dharoi Range,
Gandhinagar Forest Division. The results
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indicated that GBH-Carbon Stock relationship
showed relatively higher R2 values; and based
on this a allometric model was developed
which showed that GBH alone can safely be
used to estimate carbon stock of major tree
species in Dharoi Range (Jaiswal, et al., 2014).

Since the Kyoto Protocol, development of
Carbon Sequestration (CS) strategies has
become a global priority. The
Intergovernmental Panel on Climate Change
(IPCC) wvia its Good Practice Guidance
Framework encourages the implementation of
models and inventory measurement systems
that are tailored to address national
circumstances. Such models and systems
should be driven by high resolution activity
data which are disaggregated at sub-national
level to fine grid-scales (Goetz et al., 2009).
The review by Jeyanny et al., 2011 discusses
the current utilization of RS and GIS
technologies in CS management in various
sectors. Niu and Duiker (2006) reported that
Landsat imagery integrated into a GIS was used
to identify hotspots (i.e., high CS capacity
locations) for afforestation programs in the
USA. The district-level carbon sequestration of
wheat in Punjab State was estimated using
MODIS satellite data. The calculated amount
of carbon sequestration through remote sensing
and GIS is 625.46 kg/ha. The total estimated
value of carbon sequestration is 2168786.30
tonnes, calculated based on the biomass of the
wheat. The highest amount of carbon
Sequestration, in the district of Sangrur, was
calculated to be 248068.69 tonne. The least
carbon sequestration amongst the 17 districts of
Punjab was found in NawanShahr (Tripathi et
al., 2010).

Objectives

The major objectives of this study are as
follows:
= Tree cover and density mapping using
high spatial resolution Remote Sensing
Satellite data and stratification and
area estimation using GIS

= Total Tree biomass estimation of

major tree species using non-
destructive methods.
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= Carbon sequestration estimation of
major tree species in Gandhinagar and
Mahesana towns

Material and Methodology
Study Area

Gandhinagar city is a head quarter of
Gandhinagar District and Capital of Gujarat
State. The district includes four talukas -
Mansa, Kalol, Dahegam and Gandhinagar. It is
bounded by Mahesana, Patan, Sabarkantha and
Banaskantha. All kinds of head offices of state
government, secretariat of all departments,
offices and residents of ministers of legislative
assembly, residence of governor and other
important offices are situated in Gandhinagar.
The average elevation of Gandhinagar town is
81 m (266 feet). The city lies on the western
bank of river Sabarmati. Gandhinagar city is
also known as the “Tree capital of India”
because of greenery. Gandhinagar town lies
between 23.0° to 23.6° N Latitude and 72.3° to
73.7° E Longitude. Total geographical area of
town is 7685.59 ha from which sector area is
selected for the study which is 2769.86 ha. The
total population of the city as per census-2011
is 2,06,167.

Mahesana Town lies between 23.15° to 23.53°
N Latitude and 72.07° to 72.26° E Longitude.
Total area of town is 3148.5 ha. Population in
census 2011 is 1,84,991. The climate of both
locations is characterized by hot summer, cool
winter, and general dryness except in the south
— west monsoon months. The cold season from
December to February is followed by the hot
season from March to May. The period from
June to September is the monsoon season
followed by the post-monsoon period of
October — November.

Data used

In this study, Indian Remote Sensing Satellite
(IRS) LISS-IV data, Cartosat-1 PAN, Landsat
TM and GIS data was used. Remote Sensing
and GIS techniques were used for the analysis
and interpretation of the satellite data.
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Remote Sensing (RS) satellite data

High resolution, Multi-temporal Satellite data
of Indian Remote Sensing  Satellite
(Resourcesat-1) LISS-1V, Cartosat-1
Panchromatic data and Google images of

different dates were used for mapping of tree
cover in Gandhinagar and Mahesana towns
(Tablel). The high resolution satellite data used
in this study covering Gandhinagar and

Mahesana towns is given in Figure 2.

LOCATION OF GANDHINAGAR & MAHESANA TOWN

Soay

BISAG
ISO 9001:2008

ISO 27001:2013
CMMI Level-5

Legend

®
. km

R —
016830 660 9901,320

India

Index Map

Legend
[ State Boundary
Gujarat State

Gujarat State

[ 1District_Boundry

Data Source :

l: District Boundary

[ Taluka_Boundry

Sentelment Commissionerate And Land Records,

Mahesana Town Boundary
Gandhinagar Town Boundary

GoG.Gujarat
Indian Remote Sensing Satellite Data

Gandhinagar District

Mahesana District

Fig 1. Location Map of Gandhinagar and Mahesana Towns in Gujarat State

Table 1: Details of Remote Sensing Satellite data used

Sr.No. Satellite Sensor Path/Row Resolution Date of
Pass
1 (IRS) Resourcesat-1 LISS-IV 093/056 58m May-2014
2 (IRS) Resourcesat-1 LISS-IV 092/055 58m April-2015
3 Cartosat-1 PAN 508/290 2.5m April-2006
4 Cartosat-1 PAN 506/288 2.5m April-2014
5 Earth View-2 Google - I m Feb 2014
Image
6 Earth View-2 Google - I m Feb 2016
Image
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IRSLIS5-IV

CARTOSAT-

Fig. 2. High resolution Satellite data covering Gandhinagar and Mahesana towns
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Geographic Information System (GIS) data

The GIS data available with BISAG like: a)
Town Boundaries, b) Transport Network, c)

Network etc. was used for preparation various
base maps of the study area. One of the base
maps of transport network in Gandhinagar and
Mahesana towns is given in Fig 3.

Water bodies and Drainage Network, d) Canal

)

i .':-|- hﬂG
150 9001:2008
150 270042012
CMMI Laval-5

= RAILWWAY

LEGEND
— MATICINAL HIGHWAY

STATE HIGHWAY

GANDHINAGAR TALUWA BOUNDARY
[ casiotaraGar TowN BOUNDARY

\ "‘-\* :
t{ II' \ ___,--j I
5 ‘ )

Fig. 3: Transport network in Gandhinagar and Mahesana Talukas in Gujarat State with town boundaries

Field Data on Tree Species

Field data on different tree species and their
concentration in various parts of the two towns
was collected. Geographic coordinates for the
visited areas were also recorded using GPS
along with tree species names. This GPS data
was transferred on the satellite images for
accurate area identification and tree density
estimation. The field details like tree species
name, their approximate density and tree cover,
age etc. were also recorded.

Field photographs of various tree species and
their density in different areas in two towns
were also taken and the concept of geo-tagging
was used for actual visualization of tree cover
and density as seen on the high resolution
Remote Sensing data. Geo-tagging of
photographs helps to associate the photograph
with the geographical location in the field. The
locations of field observations and geo-tagged
photographs superimposed on the Satellite data

covering Gandhinagar town are given in Fig 4.
The dominant tree species and their
geographical locations in various sectors of
Gandhinagar town are given in Fig 5.

Tree cover mapping and total tree count using
RS data

The tree cover in Gandhinagar and Mahesana
towns was mapped using high resolution
Cartosat-1 satellite data. For tree density
mapping using Cartosat data, a grid of 1 x 1 km
was created using Fishnet feature in ArcGIS
and superimposed on Cartosat-1 images
covering two towns. The tree-cover was
categorized into dense and sparse on the basis
of canopy cover observed on Satellite data
supported by field observations in selected
areas. The tree cover mapped into dense and
sparse categories in Gandhinagar and Mahesana
towns is given in Fig 6.
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FIELD (PRIMARY) DATA COLLECTION

Sector 6 rambLt ]
72°3B1TM E
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Cassia fistula (Amaltas)

Azadirachta indica, Cassia
fisfula, Acacia nilotica
Azadirachia indica, Cassia

Fig 5. Dominant tree species and their Geographic location in Gandhinagar
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The total number of grids in each city was
counted and grids having more than 50% tree
cover were selected on the basis of their
category i.e. dense and sparse. It was observed
that there were 35 grids having tree cover in
Gandhinagar town out of which 30 grids were
having dense and 5 grids were having sparse
tree cover. From these grids a random sample
of 20% were selected, therefore 6 grids from
dense and 1 grid from sparse category were
selected for actual tree cover count in the field.
Similarly there were 11 grids were having more
than 50% tree cover in Mahesana town out of
which 7 grids were dense and 4 grids were
sparse. From these grids a random sample of
20% was selected, therefore 2grids from dense
and 1 grid from sparse category were selected
for actual tree cover count in the field. The
actual tree count in the field was carried out in
both the towns and from this data, mean for
dense and sparse tree cover categories was
computed and it was used to calculate total tree
count for dense and sparse categories in both
the towns.

Measurement of Tree Height and Girth at
Breast Height (GBH)

The measurement of tree height and Girth at
Breast Height (GBH) of dominant tree species
was carried out using non-destructive methods.
From 1 km X 1 km grids, 10% sample grids
were selected for laying quadrats and this

i [ | TOWN BOUNDARY

ig 6. Te over density mapping using Cartosat-1 data in Gandhinagar and Mahesana

MAHESANA

p 1SO 9001:2008
1ISO 27001:2013
= CMMI Level-5

quadrat method was used to measure the GBH,
above ground biomass (AGB) and below
ground biomass (BGB) of dominant species.
The tree height was measured using Clinometer
and GBH was measured using measuring tape
(Fig 7). The formula used to compute tree
height is as follows:

Tree Height =H + D * tan (A)
Where,
H=Height of clinometer to floor base,
D=distance of clinometer to tree and
A=angle taken from clinometer reading
Estimation of Above Ground Biomass (AGB)

The AGB of trees includes the whole plant
parts outside the soil. The biomass of trees was
estimated on the basis of GBH (Girth at Breast
Height) and tree height. The random sampling
method was used for sampling the trees for
estimation of above ground biomass. The
GBHs of trees having diameter greater than 50
cm were measured directly by measuring tape
and height of the trees were measured by
clinometers as mentioned earlier. The above
ground biomass of trees was estimated on the
basis of Girth at Breast Height (GBH) and tree
height. Quadrant method was used to measure
the GBH, above ground biomass (AGB) and
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below ground biomass (BGB) of dominant  wood density (in g/cm®). The unit of the AGB
species. Equations for biomass usually include  estimated from the equation is kilogram (kg).
information on trunk Girth at breast height = AGB is calculated using the following formula:
GBH (in cm), total tree height H (in c¢cm), and

Fig 7. (A) Measurements of Tree Height using Clinometer and (B) GBH using Measuring tape

AGB (g/tree) = Volume of tree (cm®) x Wood density (g/cm3)
=nr* H (cm®) x Wood density (g/cm3)
= (GBH)*4n x H x Wood density (g/cm®)
Where,
r = radius of the tree (in cm) = GBH/2n
H = Height of the tree (in m)
Radius of the tree is calculated from GBH of  value 0.6 gm/cm3 were taken (Warran and

tree, the wood density of tree species was  Patwardhan, 2009).
unavailable; therefore, the standard average
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Estimation of Below Ground Biomass (BGB)

The Below Ground Biomass (BGB) includes all
biomass of live roots excluding fine roots
having < 2 mm diameter. The BGB has been
calculated by multiplying AGB by 0.26 factors
as the root: shoot ratio. BGB is calculated by
using following formula (MacDicken, 1997):

BGB (ton/tree) = AGB (ton/tree) x 0.26
Estimation of Total Biomass (TB)

Total biomass of trees was calculated by sum of
AGB and BGB of trees. The total Biomass of
trees was calculated using following equation
(MacDicken, 1997):

Total Biomass (ton/tree) = AGB + BGB
Estimation of Carbon Storage

Generally, for any plant species 50% of its
biomass is considered as carbon. The carbon of
trees was calculated using following equation
(Vieilledent et al., 2012).

Carbon store = Biomassx50%
or
=Biomass /2

Based on above formulas carbon store of
dominant tree species in Gandhinagar and
Mahesana towns was estimated.

Results and Discussions

Estimation of Total number of Tree in
Gandhinagar and Mahesana Towns

The tree cover in Gandhinagar and Mahesana
towns was mapped into dense and sparse
categories using satellite data in each grid of 1
km X 1 km. The total tree count in Gandhinagar
and Mehsana towns was estimated using
random sampling procedure. The total number
grids of 1 x 1 km in dense and sparse tree cover
categories were counted and 20 per cent
random samples were selected for actual tree
count in each grid in the field. From this field
count of trees in the selected grids from dense
and sparse category, the mean value for each
category was computed. The total number trees
in dense and category was computed by
multiplying the mean value by the total number
of grids. The total number of trees in
Gandhinagar and Mahesana towns was
estimated by adding the total trees in dense and
sparse categories. The details of sampling grids,
tree count and estimated total number of trees
in Gandhinagar and Mahesana towns are given
Table-2.

Table 2. Details of sampling grids and estimated total number of trees in Gandhinagr and Mahesana

GANDHINAGAR MAHESANA
Dense Sparse Dense Sparse
Grids 30 5 7 4
20 % 6 1 2 1
Grid No Tree Grid Tree Grid Tree Grid Tree
Count No Count No Count No Count
16 6536 | 77 7932 50 7946 | 41 5986
40 11720 32 7388
65 6990
80 6970
56 10382
29 8582
Total Trees 51180 7932 Total 15334 5986
Mean 8530 7932 mean 7667 5986
30X 255900 5X 39660 7X 53669 4X 23944
8530 7932 7667 5986
G. Total 255900 + 39660 = 295560 53669 +23944 = 77613
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Table-2 indicates that the estimated total
number of tree in Gandhinagar and Mahesana
towns are 2,95,560 and 77,613 respectively.
This result indicates that Gandhinagar town has
almost four times more number of trees as
compared to Mahesana town. During field data
collection it was also observed that
Azardirichta indica, Acacia sp. and Cassia sp.
were dominant tree species in both the towns.

Estimation of Total Biomass and Total Carbon
Stock of Dominant Tree Species

The Girth at Breast Height (GBH) of major tree
species was measured in the field and it was

categorized into three classes based on the
GBH size like 0-90 cm, 90 — 180 cm and > 180
cm. The Total Biomass (TB) of trees was
estimated on the basis of various formulae
given in sections 3.2.5, 3.2.6, 3.2.7 and 3.2.8.
The dominant tree species in both the towns
were classified into three classes based on their
GBH size namely, 0 - 90 cm, 90 -180 cm and >
180 cm. The carbon store of these dominant
tree species was computed based on the
formula given in section 3.2.9. The estimated
GBH class-wise number of trees, total biomass
and Carbon Store of dominant tree species in
Gandhinagar and Mahesana towns are given in
Table-3 and Table-4, respectively.

Table 3. Estimated GBH Class-wise number of trees, Total Biomass and Carbon Store of dominant

tree species in Gandhinagar town

Dominant Total No of Trees in each GBH Size Total Carbon
Species tree 0-90 cm | 90-180 cm | >180 cm Biomass Store
count (tons) (tons)
Azadirachta | 192114 43679 64038 84397 891873.85 | 445936.92
indica
Acacia sp. 44334 10360 14778 19196 83046.31 96895.72
Cassia sp. 11526 1569 3842 6115 62265.23 31132.62
Total 573965.26

Table-4: Estimated GBH Class-wise number of trees, Total Biomass and Carbon Store of dominant

tree species in Mahesana town

Dominant Total tree No of Trees in each GBH Size Total Carbon
Species count 0-90 cm 90-180 cm >180 cm Biomass Store
(tons) (tons)
Azadirachta | 54329 9351 18109 26869 277214.80 138607.40
indica
Acacia sp. 7761 703 2587 4471 44869.71 22434 .86
Cassia sp. 1552 115 517 919 9179.28 4589.62
Total 165631.88

Comparative analysis of carbon sequestration
in Gandhinagar and Mahesana town

It was observed that the total number of trees in
Gandhinagar town is almost 4-times more as
compared to Mahesana town; the estimated
carbon store is almost 3.5-times higher as
compared to Mahesana town. The total carbon
stock of the major trees species in Gandhinagar

90

town is 573,965.3 tons and in Mahesana town
is 165,631.9 tons. Azadirachta indica shows
maximum carbon stock as compared to other
two species namely Acacia sp. and Cassia sp.
in both the towns mainly because of large tree
count. The maximum of carbon stock was
present in GBH size >180 cm which is
followed by GBH size 90 to 180 cm and girth
class 0 to 90 cm.
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Conclusions

The analysis of carbon sequestration of three
dominant tree species in Gandhinagar and
Mahesana towns in Gujarat State, India was
carried out using geo-informatics technology.
The high resolution data from Indian Remote
Sensing Satellite (IRS-Resourcesat-1) LISS-1V,
Cartosat-1, and Google earth images were used
to map tree cover in both the towns. The major
dominant tree species observed in Gandhinagar
and Mahesana towns are Azadirachta indica,
Acacia sp. and Cassia sp. The tree cover in two
towns was categorized into dense and sparse on
the basis of canopy cover observed on Satellite
data. A grid of 1 x 1 km was superimposed on
Cartosat-1 images and a random sample of 20
% was selected for detailed tree count in the
field. The total tree count in both the towns was
estimated from these selected sample grids.
Field data on different tree species and their
concentration in various parts of the two towns
was collected and GPS data was transferred on
the satellite 1images for accurate area
identification and tree density estimation. The
Carbon store of dominant tree species in
Gandhinagar and Mahesana town was
calculated using non-destructive method. The
major conclusions of this study are as follows:

e  The High resolution satellite data from
Cartosat-1 (spatial resolution 2.5m)
and IRS LISS-IV (spatial resolution
5.8 m) has been effectively used for
mapping tree density based on canopy
cover. A stratified random sampling
with 1 km X 1 km grid size and
sampling fraction of 20 % was used
for estimating total tree count in
Gandhinagar and Mahesana towns.

e The carbon stock of major tree species
has been estimated by non-destructive
method. The carbon stock estimated
for three major tree species in
Gandhinagar and Mahesana towns
indicate that Azadirachta indica has
maximum carbon sequestration
potential as compared to Acacia sp.
and Cassia sp.

e The maximum of carbon stock was
present in GBH size >180 cm which is

followed by GBH size 90 to 180 cm
and girth class 0 to 90 cm.

e The total number of trees in
Gandhinagar town is much higher as
compared to Mahesana town, therefore
estimated carbon store of dominant
tree species in Gandhinagar town
accounts more as compared to
Mahesana town which is more arid as
compared to Gnadhinaagar.
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