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Abstract

Land cover and land use change is an important
component in understanding the reciprocal action of
human activities with the environment. Tropical
forests of Western Ghats have undergone swift land
cover changes in the last few decades due to several
anthropogenic factors. The present study assessed
the land cover change in the Shendurney wildlife
sanctuary, a mega biodiversity hot spot of Western
Ghats, Kerala over a period of fifteen years using
GIS and Remote sensing techniques. The study
intended to develop a land use map of the
experimental area based on the unsupervised
classification method and to assess the rate of land
degradation. The results revealed that there was a
great spatial variability in the pattern of forest loss
and land use change throughout the region which in
turn affected the species diversity.

Keywords deforestation, land use/land cover, GIS,
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Introduction

Forest resources are fundamental for human
existence. It is estimated that around 1.6 billion
people depend on forests for their livelihood
worldwide [1]. Several anthropogenic activities
such as cultivation, mining, construction and
deforestation have serious influence on the
changing land use patterns. Changes in land use and
land cover (LULC) are pervasive, increasingly
rapid, and can have adverse impacts and
implications at local, regional and global scales.
The change in land use is a significant factor which
impacts fragmentation of forest and isolation of

habitats for species, which are linked with human
and physical environments of that particular area.
The major cause of forest fragmentation and habitat
isolation is the change in land use pattern which can
be linked with mankind and the surrounding
environment [2]. The extrinsic factors in an
ecosystem may sometimes trigger the existing land
cover to undergo changes leading to drastic land
use change [3]. The change in land use cover can be
best analyzed by using Remote Sensing and GIS
tools because of the ability to identify spatially and
temporally referenced objects [4]. However, the
GIS overlaying the forest change detection
technique has been found to be superior [5-6].
Technically, land use and land cover change means
the quantitative changes in the area (increase or
decrease) of a given type of land use and land
cover. The forests of Kerala are in various stages of
degradation under the influence of biotic pressure
[7]. Presently, the forests of Kerala especially the
Shendurney wildlife sanctuary undergo forest
degradation due to various natural causes and
human based activities. The present analysis of land
use and land cover change involved a quantitative
estimation of land use, as well as the change in
vegetation structure over a temporal scale of 15
years.

Study Area

The present study was performed in Shendurney
wildlife sanctuary in Pathanapuram Taluk of
Kollam district which is a part of Agasthyamalai
biosphere  reserve, Western Ghats, Kerala.
Agasthyamalai Biosphere Reserve (ABR) was
notified under the UNESCO’s Man and Biosphere
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LOCATION MAP OF SHENDURNEY A

Figure 1. Location map of the study area

Programme on 12th November, 2001. Shendurney
Wildlife Sanctuary has a total areal extend of
171.32 sg. km. The study area lies between 77° 4'
and 77° 17 east longitude and 8° 48 and 8° 58'
north latitude (Figure 1). Shendurney WLS lies
100-1785m above the mean sea level. The main
drainage basin is the Kallada River which is formed
by 3 major rivers Shendurney, Kazhuthuruthy and
Kulathupuzha. In the middle of the sanctuary lies an
artificial lake of 18 sg. km formed by the Thenmala
(Parappar) Dam built across the Shenduruny and
Kulathupuzha rivers. The sanctuary got its name
from Gluta travancorica locally known as
"Chenkurinji, a rare timber species. The vegetation
types of this sanctuary include evergreen forest,
semi evergreen forest, moist deciduous forest,
Myristica swamp, etc. For the last few decades, the
disturbance in this sanctuary is high due to various
factors. The studied area is a native locality for
several endemic and threatened species of Western
Ghats. Location map of the studied area is given in
Figure 1.

Methodology

In the present study, an attempt was made to assess
and evaluate the land use and land cover change in
Shendurney wildlife sanctuary by using Remote
Sensing and GIS. Multi-temporal satellite data set
observed by Landsat 7 (ETM+SLC on) and Landsat
8 (OLI/TIRS) and Survey of India toposheets of
1:50,000 scales were used for the analysis (Table
1). The reflectance of 2015 image was corrected

Table 1 Spatial Data Sources
Data Month of observation
7th January 2001

23rd February 2015
58H1 and 58H5

Landsat 7
Landsat 8
Surwey of India toposheet

and land use/land cover classification was done
through unsupervised classification method, based
on Google Earth images and Toposheets. Arc GIS
9.1 and Erdas Imagine 9.1 were used as tools for
assessing the land use/land cover analysis. The
vegetation analysis of the study area was done by
Normalized Difference Vegetation Index (NDVI)
and the vegetation analysis was done with the help
of the ERDAS Imagine and Google Earth Images.
The LULC classes included water body, evergreen,
semi evergreen, deciduous forest, mixed jungle,
grassland and barren land/ hilltop.

Results and Discussion

The dominating land cover of Shendurney wildlife
sanctuary is tropical evergreen forest followed by
west coast semi evergreen forest. The map from
2001 to 2015 showed that there was a decrease in
the extent of mixed jungle and deciduous forest and
a drastic increase in the extent of barren land. The
change or increase of water body from 2001 to
2015 was due to the construction of Kallada dam in
Shendurney wildlife sanctuary. This revealed that
the forest of Shendurney wildlife sanctuary has
undergone considerable degradation in the past. The
results indicated that the forest type during the
study period was degrading. The increase in
evergreen forests might be because of its distance
from settlements and other activities. These forests
are located at the core zone, where human
interference is almost absent. The forest cover type
change analysis indicated that the forest area of this
sanctuary was under degradation.

The spatial analysis of land use change in
Shendurney WLS indicated that most of the forest
cover changes have occurred on the tourist areas of
the sanctuary and close to the settlements inside the
sanctuary. These changes could be classified into
different clusters of causes like livelihood
dependence of local people for timber, agricultural
expansion (plantation), forestry operations, forest
fire and various other infrastructure developments.
Figure 2 depict the land use map of Shendurney
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Figure 2. Land Use Map of Shendurney WLS for 2001 and 2015

WLS for 2001 and 2015 years and Figure 3
represent the difference in area of different land use
classes in the study area in hectares. The major
demands of the population residing on the forest of
the sanctuary are timber and woods for building
huts and roofing for houses, for making agricultural
implements and fencing purposes. Fire woods are
used for household consumption, grasses for rearing
cattle etc. In addition, infrastructure developmental
activities like construction and maintenance of
roads and dams, buildings for people residing inside
the sanctuary and associated movement of machines
and vehicles contributes to the degradation of
ecosystem.
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Figure 3. Areal extent of land use classes in the study area
in ha.

Another major threat is the over grazing which is
probably playing an important role in the
degradation of undisturbed or intact core area of the
forest [8]. Soil erosion and forest fire also
accelerate the process of forest degradation. It has
been identified that increase in population and
associated pressure developed inside the sanctuary
was a significant driving agent which can often be a
primary underlying cause of deforestation [9].
Importantly, there have been uncoordinated
development policies of the various government
agencies which have conflicted with conservation
efforts.

Conclusion

The present investigation using remote sensing
revealed that the area of forest under study was
affected by the surrounding areas of varying
magnitude. It was supported by clear evidences that
forest cover decrease occurred due to illegal
anthropogenic  activates and cultivation  of
agriculture crops. It can be concluded that
agriculture expansions, tourism and over grazing
has a crucial role in this degradation. The present
study also suggested that preventive measures
should be taken to reduce forest disturbances and
for implementing sustainable management of
Shendurney wildlife sanctuary [10].
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