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Abstract - Barduar and Mayang Hill Reserve Forest are located in the outer hilly ranges of Khasi Hills are covered with tropical
moist deciduous forest. Forest ecosystem contains more carbon per unit area than any other land type. The estimation of above-
ground biomass is an essential aspect of carbon stock study. The Aboveground biomass (AGB) governs the potential carbon
emission that could be released to the atmosphere due to deforestation and change of regional AGB is associated with changes in
carbon and ecosystem. A field survey on this forest using 30 sample points of 30m x 30m dimension was carried out to with the aim
to estimate the AGB of the woody trees of the two forests in 2015 and 2017 and to estimate the carbon stock present from 2015 to
2017. Landsat images were used to delineate the different canopy cover in the forest and extrapolation of AGB was done in different
canopy cover using remote sensing techniques.
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1. INTRODUCTION

Forest is one of the most important renewable natural
resources and has significant role in the human life and
maintaining environmental balance on the earth [1]. Forest
biomass is an important measure of ecosystem productivity [2].
The quantity of biomass in a forest determines the potential
amount of carbon that can be added to the atmosphere or
sequestered on the land when forests are managed for meeting
emission targets [3]. Forest biomass can be divided into
Aboveground living biomass (AGB) and Belowground biomass
living (BGB). AGB is easier to measure and can be used as the
basis to estimate the other terrestrial carbon pools, therefore,
research efforts on biomass estimation has been focused on
AGB [5]. AGB estimation by traditional field study is time
consuming and costly. Remote sensing offers an economic and
efficient mode of AGB monitoring by facilitating forest
stratification, which supports field inventory. A survey on forest
studies that used remote sensing technique shows that remote
sensing can provide information critically required for forest
AGB assessment [5]. The present study has been carried out
with the aim to estimate the AGB of woody trees of Mayang
Hill & Barduar Reserve Forest (RF), Kamrup, Assam, India in
2015 and 2017 and to estimate the carbon stock present from
2015 to 2017.

1. MATERIALS AND METHOD

A. Study Area
The study was carried out in Mayang Hill (91029/27.831//E,
25050/34.412/IN to 91029/24.993//E, 25051/48.923//N) and

Barduar RF (91026/19.40//E, 2600/30.856//N to 91025/32.258//E,
25052/30.95//N) located in Kamrup district, Assam, India in the
outer hilly ranges of Khasi Hills. Tropical climate prevails in the
forests and distinct seasons can be recognized, May to mid
October is the rainy season, when maximum monsoon rainfall
occurs and average rainfall is about 1300 mm, the winter
experiences only occasional showers. Both the RFs are drained by
numerous streams. The Chandubi lake lies in between the two
RFs. Champion & Seth (2005)[6] classified Kamrup district
forest as tropical moist deciduous forest sub-categorized into
Kamrup Sal forest and mixed moist deciduous forest. The most
conspicuous naturally growing Shorea robusta Gaertn. is Kamrup
Sal or moist Sal found near Chandubi lake in Kamrup district.

B. Data collection and processing

The study has be carried out using Landsat8 images of 30 m
resolution obtained from USGS WRS2 Path 137 and Row 42
(https://earthexplorer.usgs.gov). For digital forest type mapping
we have used temporal images of November and March and for
forest canopy density mapping cloud free images of November
month was used. The resolution merge of 30 m multispectral
band with 15 m panchromatic band was performed and
supervised classification on the 15 m multispectral image was
carried out. As per Forest Survey of India standards the forest
crown density was classified in four classes — scrub forest (SF)
<10% crown density, open forest (OF) 10-40% crown cover,
moderately dense forest (MF) 40-70% crown cover and dense
forest (DF) >70 % crown cover. The raster layers of forest type
map and forest crown density were vectorised, union of the two
vector layers was performed to obtain the forest strata layer. As
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per standard methodology, allocation of sample points in the

forest area was done by stratified random sampling method.
Each category of forest strata was considered for allocating
sample points. Stratified random sampling design followed to
assign 30 sample plots of 0.1 hectare i.e. 31.62 m x 31.62 m for
collecting field data. All tree species within the quadrate was
measured at 1.37 m height from ground level for individuals
with girth at breast height (gbh) > 30 cm or diameter at breast
height (dbh) > 10 cm. The specimens were identified with the
help of regional flora [7]. The AGB of the trees was estimated
using allometric equation developed by Chave et al, 2005 [8] for
moist forest stand

((AGB)est = p X exp (-1.499 + 2.148 In(D) +
0.207(In(D))? - 0.0281 (In(D))?)

here (AGB)™" is biomass per tree in kg, p is wood specific
gravity in g/lcm3 and D is diameter at breast height (DBH) in
cm. Wood specific gravity is an important predictive variable in
the equation was obtained for trees of North East region of India
from Indian Woods Vol | - V, Forest Research Institute, India
[9]. AGB was calculated for each tree then the sample plots
were intersected with the forest strata layer using ArcGIS v10.2
software. Unit value for each strata was calculated forest strata
wise and girth class wise i.e. G1 — 30 to 60 cm, G2 — 61 to 90
cm, G3 — 91 to 120 cm, G4 — 121 to 150 cm, G5 — 151 to 180
cm & G6 — 181 cm or above, using MS Excel 2007. The girth
class unit values of respective forest strata were multiplied with
respective strata area to obtain the AGB for each stratum. The
carbon stock was calculated by assuming that the carbon content
is 47.4% of the total biomass[10].

I1l.  RESULTS AND DISCUSSION

The forest type map of the study area showed that there exists
two forest type - 3C/C2d (iv) App. Kamrup Sal and 3C/C3 b
East Himalayan Moist Mixed Deciduous Forest. We have
observed no changes in forest crown density between 2015 and
2017. Therefore the forest crown density of 2015 was
considered for 2017 also. The forest crown density area statistic
has been shown in Table 1.

Table 1: Showing Forest Crown Density area

Riverine 10.3 10.30
Sand
Forest Blank 0.00 0.00
Total 2097.09  2737.64  1342.23  509.97  2605.11 9292.04
In the study we have considered trees of DBH > 10 cm or
GBH > 30 cm as individuals because the forest stand is matured
and trees of less than 30 cm GBH or 10 cm DBH were not found.
Table. 2 and Table. 3 shows the estimated AGB of 2015 and 2017
and Carbon stock of 2015 and 2017 respectively.
Table 2: Showing estimated AGB of 2015 and 2017 in
different Forest Strata girth class wise
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Table 3: Showing Carbon stock of 2015 and 2017 in
different Forest Strata girth class wise
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KAS — Kamrup Sal Forest MMD — mixed moist deciduous forest

The total AGB in different forest strata in the year 2015 was
261683 ton and in 2017 is 1370322.43 ton. There is an increase of
1108639.43 ton of AGB in the study area. Similarly, the carbon
stock has also increased by 521060.52 ton from 122991.14 ton in
2015 to 644051.66 ton in 2017. The values of AGB and Carbon
are converted from kg to ton for better understanding. Though the
AGB and carbon stock has increased in the two years period but

there is considerable decrease of AGB from 32620.65 ton to
17746.63 ton in 2015 and 2017 respectively in SF category of
mixed moist deciduous forest. Hence, the carbon stock has also
decreased by 6990.81 ton from 2015 to 2017. Girth class wise if

we analyze the AGB and Carbon stock values from 2015 to 2017
then there is a considerable decrease in higher girth classes i.e.
121 — 150 cm, 151 — 180 cm and 181 cm & above. The decrease

Land Crown Density Others  Total
use SF OF MDF DF

Kamrup Sal 1047.69 154156  1170.01  440.79 4200.05
Forest

Mixed Moist | 1049.4 1196.08  172.22 69.18 2486.88
Forest

Grassland 172.65 172.65
Plantation 0.00 0.00
Built up 554.76  554.76
Agriculture 1364.75  1364.75
Water bodies 502.65 502.65

in AGB and carbon stock in higher girth classes is indicative of
felling or extraction of matured trees.
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IV. CONCLUSION

Forest resources particularly wood, timber plays a vital role
in the livelihood of the people living near the forests or the
forest villages. AGB and Carbon stock of a forest are dependent
on the landuse type and forest stand structure. The increasing
AGB and Carbon stock shows the potential of future carbon
sequestration due to the presence to maturing trees.
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