
 

  

 

Assessment of land use land cover and carbon sequestration in forests of 

Joida Taluk of Uttar Kannada district using Remote sensing technique 

A. G. Koppad* 

Department of Natural Resource Management, College of Forestry, Sirsi, University of Agricultural 

Sciences, Dharwad-581401 (Karnataka), India 

Pallavi P. Banavasi  

Department of Natural Resource Management, College of Forestry, Sirsi, University of Agricultural 

Sciences, Dharwad-581401 (Karnataka), India 

Syeda Sarfin  

Department of Natural Resource Management, College of Forestry, Sirsi, University of Agricultural 

Sciences, Dharwad-581401 (Karnataka), India 

*Corresponding author. Email: koppadag@uasd.in 

Article Info 

https://doi.org/10.31018/

jans.v12i3.2317   
Received: July 8, 2020 

Revised: August 4, 2020 

Accepted: August 12, 2020 

 

How to Cite 

Koppad, A. G. et  al. (2020). Assessment of land use land cover and carbon sequestration in forests of Joida Taluk of Uttar  

Kannada district using Remote sensing technique. Journal of Applied and Natural  Science,  12(3): 344 - 348. https://

doi.org/10.31018/jans.v12i3.2317   

 This work is licensed under Attribution-Non Commercial 4.0 International (CC BY-NC 4.0). © : Author (s). Publishing rights @ ANSF.    

Journal of Applied and Natural Science  
12(3): 344 - 348 (2020) 

Published online: August 20, 2020  

ISSN : 0974-9411 (Print), 2231-5209 (Online) 

             journals.ansfoundation.org   

Research Article 

INTRODUCTION 

Forest plays an important role in balancing the chang-

es in the environment due to climate change (Koppad 

and Tikhile, 2013).  It provides a wide range of eco-

nomic and social benefits to humankind. In recent 

days, the forest is degrading due to various anthropo-

genic pressures which have become one of the rea-

sons for climate change and global warming. Forests 

cover 30.6% of the Earth’s landmass and its change 

has a large effect on biodiversity, clean air, water and 

carbon emissions (Gandhi et al., 2015). The assess-

ment of carbon sequestration in the forest is neces-

sary. The measuring and monitoring of carbon stock 

are important for sustainable forest uses (Csillik et al., 

2019). Carbon sequestration is one of the most im-

portant forest ecosystem values as forest and forest 

soils have high potential to store carbon as compared 

to others (Cannell and Dewar, 1995).  

Forest cover change can be monitored via remote 

sensing (RS) data (Lizhuang et al., 2018).  The re-

mote sensing data has many applications.  One of the 

important applications is land use land cover classifi-

cation (Koppad and Tikhile, 2014). Remote sensing 

technologies have a significant potential for mapping 

and extracting information about forest structure and 

biomass (Sinha et al., 2015). Normalised Difference Veg-

etation Index (NDVI) is one of the indices which help in 

assessing the vegetation pattern. Hence the experiment 

was conducted in Joida Taluk to assess the Lland use 

land cover classes (LULC), forest biomass estimation, 

carbon sequestration and to establish the regression 

equation between NDVI and wood volume. 
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The study was conducted in Joida Taluk of Uttar Kannada district, Karnataka to assess the land use land cover (LULC) and 

carbon sequestration of the forest during the year 2019-20. The ground truth data for different LULC was collected using GPS, 
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MATERIALS AND METHODS 

The study was conducted in Joida Taluk of Uttar Kan-

nada district which lies between 140 55' to 150 30' N 

latitude and 74015' to 74 40' E longitude having the 

area of 1, 88,503 hectares during the year 2019-20. 

The study area is shown in figure 1.  

The LISS 4 data of February 2019 for Joida Taluk was 

procured from NRSC, Hyderabad.  The LISS 4 data is 

used to assess the LULC classifications. The field sur-

vey was conducted, and the ground truth data in differ-

ent land-use classes using GPS (GARMIN, OREGON 

650) was collected. The NRSC data having three 

bands- blue, red and infrared were all layer stacked, 

and False Colour Composite (FCC) image was creat-

ed. FCC image was clipped for the Joida taluka using 

shapefile in Arc GIS.  FCC image of Joida taluka was 

processed in ERDAS imagine software for classifica-

tion. The ground truth data collected from the field was 

used to locate the training sites for different land use 

classes in the image. For each of the classes training 

sites were selected, and the data were classified using 

Maximum Likelihood classifier using a supervised clas-

sification in ERDAS imagine software. After classifica-

tion, the pixels which were miss-classified were 

merged to corresponding classes by confirming the 

actual classes through Google Earth. After merging all 

the miss classified pixels, true colours were assigned 

for each land use classes and their area was estimated.  

The accuracy of classification was done by selecting 

training samples randomly over the entire study area. 

The training sites were tested with classes in the im-

age and actual class using Google earth. The error 

matrix was prepared, and the overall accuracy of the 

supervised classification was done. Accuracy is con-

sidered to be the degree of closeness of results to the 

values accepted as true (Zavoianu et al., 2004). The 

aim of accuracy assessment is to quantitatively assess 

how effectively the pixels were sampled into the cor-

rect land cover classes (Wanga and Ndambuki, 2017).  

The error matrix is a square array of numbers which 

are arranged in rows and columns which show the 

values (i.e., pixels, clusters of pixels, or polygons) as-

signed to a particular category relative to the actual 

category as a verified table. Producer accuracy is a 

measure of how well real-world land cover types can 

be classified. This is a measure of omission error. Us-

er’s accuracy is the total number of correct pixels in a 

category which is divided by a total number of pixels 

that were classified in that category; this result is 

called user’s accuracy. It is indicative of the probability 

that a pixel classified on the map /image actually rep-

resents that category on the ground. This is also called 

as commission error (Congalton et al., 1999). The kap-

pa coefficient is a measure of agreement or accuracy 

between the remote sensing derived classification map 

and the reference data.  The Kappa coefficient, User 

accuracy and Producer accuracy for the different 

LULC classes were estimated. The final map was pre-

pared in Arc GIS software. The LISS 4 data was also 

used to prepare the NDVI map in ERDAS software 

using NIR and Red bands. The overall accuracy, us-

er’s accuracy, producer’s accuracy, and Kappa coeffi-

cient is calculated using the following formula.  

Fig.1. Study Area of Joida Taluk. 

        Total number of correct classification 
Overall accuracy =  
             Total number of classification  

...............Eq.1 

...............Eq.2 
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Where N= Total number of pixels 

A= Sum of correctly classified pixels  

B= Sum of the products of the column total and row total 

The field transect survey was conducted in forests of 

different crown density classes such as very dense 

forest (>70% crown density), moderately dense forest 

(40-70%), open/sparse forest (10 - 40%) and scrub 

forest (<10%). Total of 20 plots were laid out. Each 

sample plot was 23.2 m x 23.2 m Crown density was 

estimated using a Densitometer (Robert E. Lemmon, 

Forest densitometers). The tree species were identi-

fied by us in the field itself. The tree growth parame-

ters such as diameter at breast height (dbh) and tree 

height were recorded using diameter tape and Ravi 

altimeter, respectively. In each plot, the tree species 

were also recorded. The wood volume was estimated 

using the standard formula. Wood sample of square-

shaped was cut from each species and weighed in 

weighing balance, and also the volume of that square-

shaped wood sample was calculated by using formu-

lae volume of the cube 

Based on the wood volume, amount of carbon se-

questered in each of the forest density classes was 

estimated by standard formula. Based on the area 

assessed using LISS 4 data, the total biomass of 

Joida taluka was estimated according to the crown 

density classes (Rangaswamy and Nizalapur, 2008).  

Above-ground biomass (tonnes /ha) = Volume of tree X 

Density of wood (Mac dicken, 1997)     ……...........Eq.6 

The above-ground biomass of standing trees was esti-

mated to work out the amount of carbon sequestration 

by reducing the total biomass yield to its 50% or con-

verting biomass by multiplying 0.5 (Mac Dicken., 

1997). 

Carbon sequestration (tonnes /ha) = Above-ground 

biomass (tonnes /ha) x 0.5                    .................Eq.7 

RESULTS AND DISCUSSION 

The results from the classified image indicated that the 

areas of LULC classes such as very dense forest (1, 

17,472 ha), moderately dense forest (30,012 ha), 

open/sparse forest (17,591 ha), scrub forest (1,786 

ha), plantation (4319 ha), agriculture (4,572 ha), set-

tlements (2,515 ha) and waterbody (9,869 ha) as 

shown in table 1.  The important tree species identified 

are Terminalia tomentosa, Tectona grandis, 

Legaestremia lanceolata, Terminalia paniculata, Sy-

gyzium cumini, and Ficus tsjahela. The average wood 

volume recorded in the very dense forest was 306.92 

m3 per hectare, in the moderate dense forest was 

194.65 m3 per hectare, in the sparse forest was 122.18 

m3 per hectare and scrub forest it was 68.11 m3 per 

hectare. The total biomass estimated as per the LULC 

classes indicated that the very dense forest showed 

the total biomass of  25.42 million tonnes, moderately 

dense forest was 4.12 million tonnes, sparse/open for-

est was 1.52million tonnes and scrub forest was 0.08 

million tonnes. The LULC map of the study area is 

shown in Fig. 2. The similar results were obtained in 

the study conducted by Koppad and Janagoudar 

(2018) in Haliyal taluka of Uttara Kannada district.  

The amount of carbon sequestered was found to be 

12.71 million tonnes in very dense forest, 2.06 million 

tonnes in moderate dense forest, 0.76 million tonnes in 

sparse/open forest and 0.04 million tonnes in scrub 

forest. The total biomass in Joida Taluk from these four 

forest classes was 44.16 million m3 and carbon se-

questered was 15.57 million tonnes (Table 1).  The 

error matrix was created based on the sample site se-

lected randomly for assessing the accuracy of the 

LULC classes it was indicated that the overall accuracy 

was  97.09%  and the Kappa coefficient was 0.95 

(Table 2).  Forests have the potential to absorb CO2 

from the atmosphere, which is stored as woody bio-

mass (Pandey et al., 2019).  The study carried out by 

Koppad, A. G. et  al. / J. Appl. & Nat. Sci. 12(3): 344 - 348 (2020) 

Fig. 2. LULC classification of Joida taluk of Uttara Kannada 

district. 

...............Eq.3 

...............Eq.4 

...............Eq.5 
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Koppad and Malini (2019) shows that the dense forest 

has the highest area in Haliyal and Yellapur taluka of 

Uttara Kannada district. The study conducted in Simi-

pal block, Bankura district, W. Bengal by Kiran and 

Srivastava (2014) shows the potential of LISS 4 data 

in land use land cover classification. The study shows 

the supervised classification accuracy of 90-95%.  

The NDVI map generated shows that the value rang-

ing from -0.23 to 0.74, indicating waterbody to very 

dense forest respectively. The other land use classes 

fall between these two values. Eight classes based on 

the NDVI value were created wherein the very dense 

forest has the value between 0.64 – 0.74, moderately 

dense forest between 0.54 – 0.64, sparse forest be-

tween 0.46 – 0.54 and scrub forest between 0.39 – 

0.46. Considering these four forest classes, the wood 

volume was estimated based on the sample plot sur-

vey for respective crown density classes of the forest. 

This was used with NDVI value to establish the re-

gression equation. The equation obtained was Y= 

2072.x - 900.1, where Y is the dependent variable 

indicating wood volume and x is the independent vari-

able indicating NDVI value and the value of R2 is 0.82. 

The NDVI map of the study area is shown in Fig. 3. 

Conclusion 

It is concluded based on the study that there are 8 

LULC classes in Joida taluka of Uttar Kannda district. 

Among different LULC classes, very dense forest co-

vers 62.2% of the total area, which is most important 

for carbon sequestration in the present scenario of 

climate change. All the four crown density classes 

(dense forest, moderately dense forest, open/ sparse 

forest and scrub forest) of forest contribute the total 

carbon sequestration to the tune of 15.59million 

tonnes. The NDVI map helps the forest department to 

identify the sites which are prone to forest degradation 

due to anthropogenic pressure. This, in turn, helps to 

protect the forest in future days. The study also sup-

ports making the policy decisions by the government 

with respect to the protection of the forest and in-

creasing the green cover of the Joida taluk of Uttara 

Kannada district.  
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Table 2. Error Matrix of LULC classification. 

  
Classes 

DF MDF OF SF HP A W S Total 
User  
accuracy 

Dense Forest 
(DF) 

170 0 0 0 0 0 0 0 170 100 

Moderate 
Dense Forest 
(MDF) 

0 37 1   0 0 1 0 39 94.87 

Open/Sparse 
Forest (OF) 

0 0 13 0 0 0 0 0 13 100 

Scrub Forest 
(SF) 

0 0 0 7 0 0 1 3 11 63.63 

Horticulture 
Plantation 
(HP) 

0 0 0 0 10 0 0 0 10 100 

Agriculture (A) 0 2 0   0 6 0 0 8 75 

Waterbody 
(W) 

0 0 0 0 0 0 16 0 16 100 

Settlements 
(S) 

0 0 0 0 0 0 0 8 8 100 

Total 170 39 14 7 10 6 18 11 275   
Producer 
accuracy 

100 94.9 92.8 100 100 100 88.9 72.7     

  Over all accuracy = 97.09% 
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