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Abstract !
The concept of forest resource extraction versus forest conservation has
been a relevant topic of discussion at present. Anthropogenic activities have
direct and indirect impacts on forest ecosystem. These impacts varies with Artiqle History
the extend of human interaction with the forest as well as the culture of those Received: 25 July 2022
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people rely on forests. The term “forest-dependent people” refer to those who
utilise direct benefits of forests. It includes the indigenous communities living
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legally within the forests and those people inhabiting along the forest fringes Forest Degradation;
prohibited by governments to enter the forest permises. The study compares E‘r’i:/e;rtsz?l’:%’:g:t"cy?
role of these two groups in the spatio-temporal changes of forest cover Degradation;
in Thiruvananthapuram district. The Tribal Population Size (TPS) is one Kani Tribes;
among the major factor influencing the nature of forest cover in a region Land Cover Changes.

and TPS above carrying capacity of any forest region could lead to forest
degradation. Also, the Forest Dependency Ratio (FDR) of non-tribal rural
population is a crucial factor leading to forest-cover Changes (RFC).
The study analyses and compare the relationship between TPS and RFC
as well as FDR and RFC. The results would help in differentiating the
extend of impact of these two groups on forest ecosystem. This would
encourage the future researches in the same field to focus on the major
degradational activities carried out by forest dependent people and
to formulate possible solutions. The forest conservation and socioeconomic
progress of communities within forest ecosystem are essential since the
success of forest conservation depends on the culture of local population
and their involvement in forest sustentation.
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Introduction

The forest resource extraction and forest conservation
has been two contrasting but the most discussing
topic of late. The direct and indirect benefits
of forests as life supporting system have made
it an invaluable natural resources. However, we live
in an period of accelerated ecosystem deterioration,
increasing the need for ensuring global participation
in guarding forest ecosystems.' Apart from climate
change and associated problems, the anthropogenic
activities have directly and indirectly affect the
quality and quantity of global forest ecosystem.
The forest degradation begins at low pace and
in limited regions but with time, it increase with
increasing population and pressure on forest lands.
Most forest disturbances occur at small spatial
scales, and regional patterns evolve over long
periods.?® The activities of people, who directly
use forest products and services for the survival
can cause deterioration of forest ecosystem.
The indigenous tribal communities living within
the forest and non-triabal native population living
in the forest fringe are the direct beneficiaries
of forest services and so they can be termed
as 'forest dependent people'. The impact of these
people on forest resources needs to be studied
for deriving proper forest conservation strategies.
In India, there is high concentration of tribal people
within the forest and the rural population along the
forest fringes.* They usually exert severe pressure
on forest ecosystem, but the extent of degradation
caused by these two groups are different, which
is being analysed in the present study. It estimates
the spatio-temporal changes in forest cover
in Thiruvananthapuram by using remote sensing
and Geographic information system and thereby
examine forest degradation rate as a product
of interaction with the forest dependent people.
The study analyses the extent of relationship between
Tribal Population Size (TPS) and Rate of Forest-
cover Changes (RFC) in Thiruvananthapuram
district. The growth of tribal population is one
among the primary reason of deforestation.®
Hence TPS is used as an indice to estimate the
extend of influence of tribals on forest degradation.
The relationship between RFC and Forest
Dependency Ratio (FDR) of non-tribal rural
population inhabiting the forest fringe is also
analysed to determine the level of forest degradation
caused by them. Estimation of forest dependency
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of any community will help in designing strategies
for forest conservation.® The results of the study
would help in comparing the impact of tribals and
non-tribal local population on forest ecosystems
and would encourage the future researches in
the same field. Results of the present study would
help the policy makers in designing region specific
forest conservation strategies within the forest and
along the forest fringes.

Review of Literature

Forest is the large area or enclave dominated
by various types of trees, plants and animals,” which
determine the livelihood, environmental stability, and
societal development® and supply various ecosystem
services® such as global climate regulation, habitat
provision, water and soil conservation, biodiversity
preservation, and carbon sequestration.'® ' Forests
are source of timber products, a home for tribals,
carbon storage sink and many other ecosystem
services.'? It also promote mental and physical
health for humans by reducing stress.® Hence the
forest conservation and socio-economic refinement
of forest relying people are essential.' Deforestation
is one of the most pressing global environmental
issue at present' and the forest depletion rate
in India is much higher." The term “forest-dependent
people” indicate those people who reap profits
from forests16 and include both Tribals living
within the forest and local population living along
forest fringes. The carrying capacity of forests, and
the rate of human interaction on forest ecosystem
is a product of geographical relationship between
mankind and forests."” Most tribals live within the
forest and depend on the forest for their livelihood.®
They are residing on their ancestral lands from
times immemorial and are integral part of the forest
eco-systems'® and live a life in harmony with the
nature. Land use modifications alter land cover
and vegetation, destruct forest cover.?’ Increased
forest dependence of tribals results in exploitation
of forest resources.® The rural population living
in close proximity to the forest boundaries are
another class of forest dependent people. The
success of forest conservation depends on the
cultural aspects of residing population and through
their agile partaking in forest guardianship.?’ Human
activities can cause land salinisation and adversely
affect agricultural yields.?? Forest degradation is a
leading cause for global environmental change.?
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Estimating changes in forest cover and its driving
factors are very difficult due to insufficient field
data during different time periods and relatable
aerial data.?* The alterations in forest cover
is quantified by evaluating topographical maps and
present day data systems.?® Remote sensing (RS)
and geographic information system (GIS) helps
in attaining reliable geographical data.?® Mapping the
spatial relationship between forests and the people
who live in and around them is an important part
of understanding the nature of these relationships
between forests and people.'®'” RS techniques using
satellite images are the most effective for mapping
of forest areas and its changeover time? and it is
largely confined to the era of Landsat satellites,
from 1972 to present.?® Evaluation of satellite data
of different time period helps in adjudging rate
of forest cover changes.? in GIS, besides the
reduction of geographical data5, the driving factors
leading to the biodiversity loss in risk zones can
be studied.*®
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Materials and Methods

The study is conducted in Thiruvananthapuram
district, the southernmost district in Kerala, India.
The hilly eastern side of the Thiruvananthapuram
District is covered by dense forest tracts falls within
Agasthyamalai Biosphere Reserve. The forests
inthe Panchayat is distributed in about 13 panchayats
located along the eastern border of the district.
The forests in Thiruvananthapuram are mainly
conserved under three Wildlife Sanctuaries
(WS) namely Neyyar WS, Peppara WS, and
Agasthyavanam Biological Park (AVBP).
Forests are the main source region for all the
major rivers flowing through the district. Kanis are
the prominent tribal group living in and around the
forests of Thiruvananthapuram district. They are
mostly forest dwellers, and only a few are settled
outside the forest premises. They are numerous in
5 panchayats namely Amboori, Kallikadu, Kuttichal,
Vithura and Peringamala.
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Map 1: Study Area - Thiruvananthapuram Location Map
Source: Kerala State Land Use Board
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Map 2: Thiruvananthapuram District Distribution of Tribal Settlements- 1970
Source: Kerala State Land Use Board

Both primary data and secondary data were
collected and recorded during December 2021
and April 2022. The secondary data for the study
includes base maps, census data and other basic
demographic statistics. They were collected from
various government departments. The primary data
was collected by conducting structured questionnaire
survey, interviews and field observations.
The samples for questionnaire survey were
randomly selected from the forest dependent
population comprising tribals living within forests
and rural population living along the forest fringe.
The data on panchayatwise tribal population
and number of settlements were extracted
from the Government of India, Census Survey
Handbook, 2011.

To satisfy the first objective of the study, base maps
collected from various sources were georeferenced.
The toposheets (toposheets no: 58A/2 1970)
was collected Survey of India, Thiruvananthapuram

and Landsat-8 images (2012, 2022) of the study
area with suitable spatial and temporal resolution
(censor: OLI*, band no: 1-9) were availed from Google
Earth explorer website. Landuse and land cover
maps for forested region in Thiruvananthapuram
district during the years 1970, 2012 and 2022 were
created using ArcGIS software. Using these maps
the spatio-temporal changes in Forest cover was
evaluated. With the help of 'Calculate Geometry'
tool in ArcGIS software, the panchayatwise spatial
distribution of the forest areas were calculated
and tabulated. The average rate of temporal forest
cover changes are evaluated and are recorded
in tables. The areas of rock outcrops, water
bodies and tribal agricultural land and settlements
within forest boundary are exempted from
measurement since the human interventions
are minimal in these regions.

To analyze the nature of relationship between RFC
and TPS , both RFC and TPS are estimated using
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mathematical methods. RFC refers to the average
annual rate of forest cover change (the term
is previously used by Meyer AL, 2003)31 in the study
area. It is estimated as follows.

RFC = [RFC, + RFC,] + 2

RFC, is the average annual rate of forest cover
change® during 1970 to 2012 and RFC, is the
average annual rate of forest cover change®' during
2012 to 2022 in the study area (temporal scale is
selected based on the study conducted by Jada E.
K, 2021)*

Then RFC is determined as the average of RFC,
and RFC,.
RFC, is calculated as follows;

RFC, = Total forest cover change during 1970
to 2012 + 42

Here 42 is the total number of years during 1970
to 2012.

Similarly, RFC, is calculated as follows:
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RFC, = Total forest cover change during 2012
to 2022 + 10

Here 10 is the total number of years during 2012
to 2022.

TPS refers to the proportion of tribal population living
within the forests of each Panchayat in the district.
When TPS increase, the forest-man interaction also
increases since the tribals are inhabiting within the
forest ecosystem. It is calculated by dividing number
of tribals living within the forests of each Panchayat
and the total number of tribals living within the forests
of the Thiruvananthapuram district.

TPS = Number of tribals living within forests
in each Panchayat + Total Tribal Population
living within the forests of Thiruvananthapuram
district.

Here 15122 is the total number of tribals living
within the forests of Thiruvananthapuram district.
The number of tribals living outside forest boundary
were not considered for the study.

Table 1: Scores for deriving FDR

SCORES FOR DERIVING FDR

Score : 5 Score : 4 Score: 3 Score : 2 Score : 1 Score: 0
Depend on Depend on Depend on Depend on Depend on Never Depend
forest for at forest for any forest for any forest for any forest for only on forest for
least five four three two one commodity any commodity
commodities commodities commodities commodities

(Food products,
Housing material,
Fuel wood,
Livestock fodder,
medicinal plants)

Source: The Author

To find out the nature of relationship between RFC
and FDR®, the forest dependency of non-tribal rural
population living along the forest boundary in each
panchayat was calculated using scoring method
(refer table:1). About 30 sample households from
each panchayat were randomly selected from
non-tribal rural population living within 1 Km buffer
zone of the forest boundary. The dependency

of inhabitants to five factors namely food products,
housing material, fuel wood, livestock fodder
and medicinal plants were selected for assigning
scores. These factors are the most exploiting
forest products throughout the world and increased
dependence on forest for these factors could lead
to forest degradation. Hence these five parameters
were selected for quantifying forest dependence
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of people inhabiting forest fringe. The samples who
depend on forest for all these five factors, were
assigned the highest score of five, whereas those
who don't depend on forest for any of these factors
are assigned the lowest score of zero. The FDR
is calculated as follows:

FDR = Total Score of 30 samples + Maximum
Possible Score for the 30 samples

Here Maximum Possible Score is 150 for 30 samples
(only achieved if all the 30 samples score highest
score of five)

The nature of relationship between RFC and FDR
was evaluated using Pearson's Correlation method.

Findings

Temporal Forest Cover Changes in Thiruvan-
anthapuram District

In 1970, total area under forest cover in the district
was 486.58 Km2. Apart from forests (which include
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both open and dense forest) 8.89 Km? area was
Scrubland, 85.18 Km? area was under Forest
Plantation and 10.12 Km? area was Grasslands.
In 2012, about 42 years from 1970, the total
forest cover in the district was reduced to 407.23
Km?2. During this period, 79.35 Km? of forests were
lost. During the same year, the area under scrubland
was 8.18 Km?, which is about 0.71 Km? less than the
areain 1970. The area under forest plantation also
showed a decline of 85.18 Km?in 1970 to 67.08 Km?
in 2012 with a loss of about 18.1 Km?2. The grassland
also shows considerable deterioration during this
period. The area under grasslands was only 3.92
Km? in 2012, which indicate a loss of about 6.2
Km? since 1970.

Table 2: Temporal distribution of Forest Types in
Thiruvananthapuram district

Forest Category Total Area in Km?

1970 2012 2022
Forest Land 486.58 407.23 386.97
Scrub Land 8.89 8.18 22.61
Forest Plantation 85.18 67.08 95.84
Grass Land 10.12 3.92 0.81

Temporal Distribution of Forest coverin
Thiruvananthapuram District

500

400

300

200

100

Forest Land Scrub Land

Forest Plantation Grass Land

m 1970 m2012 w2022

Fig. 1: Temporal Distribution of Forest Types in Thiruvanathapuaram district



MANOHAR & RUBEENA, Curr. World Environ., Vol. 18(1) 411-428 (2023)

From 2012 to 2022, the area under forest cover
continued to exhibit a declining trend. In 2022,
the total area under forest cover is 386.97 Km?,
which is 20.26 Km? less than the area under forest
in 2012. However the area under both scrubland
and forest plantation shows an increasing trend from
2012 to 2022. The area under scrubland shows an
increase of about 14.43 Km? whereas the area under

e THHNE
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forest plantation shows an increase of 28.76 Km>.
But the grasslands continued to diminish and the area
under grassland was only about 0.81 Km? in 2022.
The temporal changes is listed in table: 2 and shown
in figure: 1. The forest cover distribution of the district
for the year 1970, 2012, and 2022 are plotted in
Map:3, Map:4 and Map:5 respectively.
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Map 3: Thiruvananthapuram District Forest Type-1970
Source: Landsat images

Spatial Distribution of Forest Cover in Thiruvan-
anthapuram District

In 1970, the forest cover in the district falls
within the political jurisdiction of 13 panchayats.
The Peringamala panchayats had the largest area
under forest cover with an area of 180.85 Km?
followed by Kallikad panchayat (97.59Km?), Vithura
(75.49 Km?) and Aryan ad (57.24 Km?). The scrubland
was only seen in 3 panchayats namely Amboori

(3.03 Km?), Peringamala (4.23 Km?) and Pulimath
(1.63 Km?). The forest plantation was distributed
along 12 panchayats in which Peringamala
Panchayat (42.53 Km?) had the highest share,
followed by Vithura (14.80 Km?) and Amboori
(6.25 Km?). The grasslands were found in
5 panchayats in which Kallikadu Panchayat
(6.38Km?) had the largest share followed by Kuttichal
(1.52 Km?).
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Source: Landsat images

In 2012, the forest cover in the district fell within  followed by Kallikad panchayat (88.63 Km?), Vithura
the political jurisdiction of 10 Panchayats. (61.61Km?)andAryanad (51.46 Km?). The scrubland
The Peringamala Panchayat had the largest area  was seen in 6 panchayats. Apart from Amboori,
under forest cover with an area of 150.80 Km?,  Peringamala and Pulimath, the scrubland was found
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Panchayat was completely lost. The number

in three more Panchayats (Kallikadu, Aryanad and
Pazhayakunnumel), where scrublands were absent

of Panchayats having share of grasslands decrease

from 5 panchayats in 1970 to 3 panchayats in 2012.
The grasslands in Aryanad and Vithura Panchayat

were completely lost.

in 1970. The forest plantation was found in 11

panchayats in which Peringamala Panchayat (36.25
Km?) had the highest share of area. During the

same period, the forest plantation in Uzhamalakkal
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In 2022, forest cover is found only in 8 Panchayats.
The forest cover in Tholikode and Pangode
Panchayat were completely lost during the period
from 2012 to 2022. Peringamala has the largest
area under forest cover with an area of 150.80
Km?, followed by Kallikadu (88.63 Km?) and Vithura
(61.61 Km?2). During this period, the number
of Panchayats having scrublands increased to
seven. The scrubland in Pazhayakunnumel and
Pulimath was completely lost during this period.
However scrublands are newly formed in three other
panchayats namely Kuttichal, Vithura and Kallara.
The forest plantations are seen in 10 panchayats
in which Peringamala (37.78 Km?) has the largest
share of area followed by Vithura (16.97 Km?) and
Aryanad (15.44 Km?). However forest plantation in
Madavoor was completely lost during the period.
The distribution of grasslands in the district shows
a steep decline during this period. They were only
seen in Peringamala Panchayat. The panchayatwise
distribution of forest types is listed in table: 3 and

AT TR
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spatio-temporal changes of forests in 1970, 2012
and 2022 is clearly evident from Map: 6, 7 and 8.
The field survey with the help of local tribal community,
identified about 46 trees species belonging to 22
families in the study area during 2022. Among
them, about 9 species are from Fabaceae family,
4 species each from combretaceae, Diptero-
carpaceae and Euphorbiaceae. The most abundant
and widely distributed tree species in the region are
Lophopetalum wightianum, Holigarna arnottiana,
Terminalia bellrica, Aporosa lindleyna and Careya
arborea. According to the local tribal head,
the floral species present in the area are more than
50 years old, and there is not any significant change
in floral composition structure from 1970 to present.
However local people have identified the presence
of saplings of certain plantation trees like tectona
grandis and accacia species in the inner forest areas,
which affirms the intrusion of exotic plantation trees
within the forest area.
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Source: Landsat images



MANOHAR & RUBEENA, Curr. World Environ., Vol. 18(1) 411-428 (2023) 421

e LT Fraw

THIRUVANANTHAPURAM DISTRICT N
PANCHAYAT-WISE DISTRIBUTION OF FOREST - 2012 w @“
E
i Legend H
Coasline B o
e State Bowmdary B rorest Plantation
— — District Bomdary B Giraselant
—— Taachayat Toundary [ T | Scubs
- River Walerhody
£- —— KMS 'é
- 0 oars 75 15 25 30
Map 7: Thiruvananthapuram District Panchayatwise Distribution of Forest- 2012
Source: Landsat images
' THIRUVANANTHAPURAM DISTRICT —
PANCHAYAT-WISE DISTRIBUTION OF FOREST y _
2022 W E
1 < b
3
E“ Legend ‘%
Coastline - Fargs
——— State Isoundary P Foresn Plantatin
— — Dhstiset Boisdary P cimsland
Panchayai Iaundary 7] Sonub
I o aic by
s
- o 37s 75 15 225 30

Map 8: Thiruvananthapuram District Panchayatwise Distribution of Forest- 2022
Source: Landsat images



MANOHAR & RUBEENA, Curr. World Environ., Vol. 18(1) 411-428 (2023)

Panchayatwise RFC In Thiruvananthapuram
District

The determination of RFC shows that, the forest
cover in all panchayats in the district continue
to decrease with time. The Peringamala Panchayat
has the highest RFC of 0.508. This means that the
forest in Peringamala degrade at a rate of 0.508 Km?
per year. The other panchayats having higher RFC
are Vithura (0.305), Kallikadu (0.233) Nanniyode
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(0.228), Kuttichal (0.188) and Pangode (0.177).
At the same time, Uzhamalakkal panchayat has the
least RFC of 0.001. The other panchayats having
lesser RFC are Kilimanoor and Madavoor. However
in these three Panchayats area under forest cover in
1970 were scanty and are completely absent in 2022.
The Panchayatwise RFC of Thiruvananthapuram
district is listed in Table: 4.

Table 4: Panchayatwise RFC in Thiruvananthapuram District

Name of Panchayat Rate of RFC, Rate of RFC, RFC

change of change of

forest cover® forest cover®

from 1970 from 2012

to 2012 to 2022
Amboori 0.53 0.012 0.18 0.018 0.015
Kallikkad 5.64 0.134 3.32 0.332 0.233
Kuttichal 1.57 0.037 3.39 0.339 0.188
Aryanad 5.78 0.137 1.48 0.148 0.142
Uzhamalakkal 0.10 0.002 0 0 0.001
Tholikode 3.66 0.087 0.97 0.097 0.092
Vithura 13.88 0.330 2.81 0.281 0.305
Nanniyode 8.89 0.211 2.45 0.245 0.228
Peringammala 26.08 0.620 3.97 0.397 0.508
Pangode 9.4 0.223 1.31 0.131 0.177
Kallara 3.36 0.079 0.32 0.032 0.055
Kilimanoor 0.19 0.004 0 0 0.002
Madavoor 0.27 0.006 0 0 0.003

Source: Landsat images

Relationship between RFC and TPS

The TPS value indicates the proportional value
of tribal population in a panchayat, evaluated
according to the 2011 census data. The Vithura
Panchayat has the highest TPS value of 0.258,
followed by Peringamala (0.176), Tholikode (0.160)
and Nanniyode (0.103). The three panchayats
have TPS value of 0, since there is no tribal
population. The Pearson's Correlation coefficient
derived for RFC and TPS shows a value of +0.68.
This clearly shows that, changes in forest cover
of any panchayat in Thiruvananthapuram district
has a strong positive relationship with the tribal
population size of the respective Panchayat.
In other words, the forest degradation shows
an increasing trend with increasing number

of tribals. The panchayatwise distribution of RFC,
FDR, TPS values of Thiruvananthapuram district are
shown in Table: 5.

Relationship between RFC and FDR

The FDR value indicates the rate of forest
dependency of non-tribal rural population living along
the boundaries of the forest. The higher FDR value
indicates a higher dependency on forest resources.
The Peringamala panchayat has the highest FDR
of 0.882, followed by Vithura (0.823), Kallikad
(0.782), Aryanad (0.721) and Nanniyode (0.683).
The three Panchayats have FDR of 3, since there
is no forest area at present. The tribals of these
panchayats are currently living in non-forested
areas. The Pearson's Correlation coefficient
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derived for RFC and FDR shows a value of +0.84.
This clearly shows that the pace of changes in forest
cover of any Panchayat of Thiruvananthapuram
district has a strong positive relationship with the
forest dependency of non-tribal rural population
living along the forest fringes. This confirms that
the activities of non-tribals living along the forest
boundaries have a crucial role in forest degradation
in the district. The Correlation coefficient between
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RFC and TPS is comparatively lower (+0.68)
than the correlation coefficient between RFC
and FDR (+0.84), which indicates that the activities
of non-tribal rural population exert comparatively
much more pressure on forest than the tribals
inhabiting the forests in Thiruvananthapuram district.
The comparison of RFC, FDR and TPS is shown
in figure 2.

Table 5: panchayatwise RFC, TPS and FDR

Name of Panchayats RFC FDR TPS
Amboori 0.015 0.161 0.082
Kallikkad 0.233 0.782 0.03
Kuttichal 0.188 0.623 0.079
Aryanad 0.142 0.721 0.032
Uzhamalakkal 0.001 0 0.003
Tholikode 0.092 0.602 0.16
Vithura 0.305 0.823 0.258
Nanniyode 0.228 0.683 0.103
Peringammala 0.508 0.882 0.176
Pangode 0.177 0.681 0.071
Kallara 0.055 0.360 0
Kilimanoor 0.002 0 0
Madavoor 0.003 0 0

Source: Questionnaire survey, Census survey, 2011

COMPARISON OF RFC, FDR & TPS

INDEX VALUES

== TPS [ FDR

»)
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Fig. 2: Comparison of RFC, FDR and TPS
Source: Questionnaire survey, Census survey, 2011
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Comparison with other Studies

The study points out that a large number of people
living within and along the fringes depend of forest
for their survival, which was stated earlier by Firdoz
in 2005, who identified forest as the main source
of livelihood for about 100 million forest dwellers.3?
According to the study conducted by Damodaran
in Wayanad district of Kerala, the restrictive forest
policies and unscientific development policies
have lead to natural resource conflicts involving
tribal communities.® The present study quantifies
the direct factors (tribal population and forest
dependence of rural population living in forest
fringe) influencing the forest covee loss. Similarly,
Bishop, JT in 1999 affirmed that the direct uses
of forest are most easy to quantify.®® The rate of forest
cover shows a strong correlation with increasing
tribal population. The cultural diffusion of tribals
make them exploiters of natural resources. It was
affirmed by Wood C in 1992. According to him,
development and infrastructure advancement would
lead to cultural diffusion among tribal communities
which would inturn leads to social conflicts.*®
But increasing tribal population is not the only
cause for unabated deforestation but their changing
attitude towards the forest is major factor for the
deforestation in the district.* The study points out
that, rural population living in forest fringes were
highly dependent of forest thereby exerting pressure
on forest lands. Damania et al in 2018, analysed
the people of Madhya Pradesh and Chhattisgarh
in India, it was found that 30% of the economically
backward rural population inhabiting forest fringes
earn their living from forest products and they
completely depend on forest during the period
of crisis.®” The study recommend for the designation
of inhabited forest fringe as protection zones
to reduce the exploitation of inhabitants. Similarly,
Myers in 2000, suggested the provision of protected
areas as the main step to reduce deforestation
which is made in practice through biodiversity
conservation.® According to Kumari et al in 2019,
deforestation negatively influnce the ecosystem
functions, which in turn affect the lives of forest
dependent people.™ The sustainable management
of forest should treat economy as a part
of the society, which itself is a component of the
environment. This is affirmed by Chakravarty in
2012, who state that ecology, economy and society
should be sustainably treated to adopt sustainable
forest development practices.*
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Discussions

The forest cover change in all the panchayats shows
clearly declining trend over the decades. The rate
of forest cover loss from 2012 to 2022 is higher than
rrate of loss of forest cover from 2012 to 2022, which
shows that there is an accelerated forest degradation
during the last decade. The area under scrubland
and forest plantations shows a considerable
increase during the last decade. The reason for
the conversion of forest area into scrubland has
to be identified, though the human interventions
and climatic changes are the main reasons.
The activated afforestation during 1980's has
improved the existence of forest plantation in the
district, and the area under forest plantation has
shown a rapid increase during the last decade.
However, the forest plantations located along the
forest fringes has adversely affected the quality
and quantity of forest ecosystem. The study clearly
shows that the forest plantations has intruded
to the forest areas during the last decade. This can
be a possible reason for accelerated forest loss
in near future since these exotic trees could combete
with the endemic flora and thereby eliminating the
later. Hence it is high time to introduce government
interventions for managing forest plantations
and to demarcate their boundaries. The human
interventions are identified as one of the key
driving force for forest degradation in the region.
The study shows that the activities of forest dependent
people, both tribals and non-tribals have direct
inpact on forest ecosystem. The activities of both,
shows a positive relationship with forest cover loss.
It is evident from the study that, when the number
of tribals inhabiting a forest ecosystem imcreases,
there is an increase in forest area loss. In other
words, the study points out that the modern tribal
culture and activities play a significant role in forest
degradation in the district. Also the tribal population
in the study area shows an increasing trend from
1970 to present, thus the increasing tribal population
can be factor for large scale forest degradation.
The intensive tribal agriculture by using modern
farming practices and exploitatof forest products
can be other factors leading to forest degradation.

The forest dependency of non-tribal rural population
living along the forest fringes has also lead to
forest degradation. The rate of degradation was
high in regions with higher forest dependency
of the inhabitants of forest fringes. The study shows
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that, the activities of non-tribals have munch more
impending role in forest cover changes in a region.
The panchayats having designated forest protection
zones where the forest fringes are uninhabited
have lesser forest degradation, which affirms the
role of people living in forest fringe on the forest
degradation. The local population living in fringe
areas are forest products and services for their
benefits. The grazing of cattles along forest fringes
is one among the major activities leading to forest
loss. The extensive fuel wood collection and illegal
selling, collection of fodder, medicinal plants, sand
and rocks are few of the common services availed
by pepple inhabiting forest fringes

So from the study, it is clear that inorder to conserve
foeest ecosystem, all of its components including
tribals and non-tribals should be properly managed.
Since the non-tribals are more exploitive in nature,
there should be measures to reduce the forest
dependence of non-tribals living in the fringe.
The policies encouraging down migration
of these people should be adopted inorder
to conserve forest ecosystem. At the same time,
the tribal activities should also be managed by
improving their socioeconomic condirions. For the
sustainable development of forest ecosystem and
conservation, the forest dependent people should be
managed properly.

Strength and Limitations

The study has bring out the nature and extend
of damage caused by the forest dependent
communities on their surrounding forest landscapes.
This could lead to more concentrated researches
in the field and would help authorities to formulate
strategies to reduce pressure on forests in the
district. The spatio-temporal forest cover changes
estimated within the study points out the areas
of maximum and minimum forest degradation, which
can help in frameworking regional plans to conserve
forests. Also the forest dependency of the people
living along forest fringe, estimated within the study
could help in uplifting those people with minimum
impact to the immediate forest surroundings.
However, the study couldn't determine the forest
dependency of Tribals living within the forest
ecosystem. The primary data collection from within
the tribal settlements were not possible due Covid-19
restrictions. Hence, further studies should focus on
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analysing the forest dependency of tribals and its
associarion with forest degradation.

Conclusion and Recommendation

The study estimated the spatio-temporal changes
in forest cover in Thiruvananthapuram from 1970
to 2012 and identified the role of forest dependent
people including both tribal communities and
non-tribals inhabiting the forest fringes on forest
degradation in the district. The exploitive nature
and unscientific extraction of forest resources by
forest dependent people is a major reason for
forest cover loss. The activities of non-tribals have
comparitively more impact on the forest ecosystem.
The increased forest dependence of non-tribals shows
a strong positive correlation with the rate of forest
degradation. However, in government designated
forest protection zones, where the forest fringes are
no habitation zones, the forest cover loss is minimum.
This affirms the effectiveness of conserving forests
under various protection categories based on their
ecological importance. Though, the extent of forest
degradation caused by tribals is lesser compared
to non-tribals, they also play a crucial role in forest
cover loss. The improved accesibility and regular
contact with outside world has lead to cultural
diffusion and advent of modernization in tribal
areas within the forest areas. This has deteriorated
tribal life and altered the traditional living system of
many tribal communities in the country. This has,
in turn, lead to practices which are not sustainable
for their ecosystem. There should be efforts from
government agencies for sustainable sociocultural
upliftment of tribals, so that they could regain their
harmonious bond with forest ecosystem without
exploiting the forest goods and services. The study
recommends for strict implementation of forest laws,
thereby limiting the forest resources exploitation.
However the eviction of tribals from their ancestral
land is impossible. The sociocultural upliftment could
lead to down migration of many such communities.
There should be region specific plans for improving
the sociocultural and economic upliftment of forest
dependent people. The upliftment in living condition
could inturn reduce the forest dependence and
thereby bring down the rate of forest degradation.
Further, the local forest dependent people should
be employed as forest watchers and conservative
officers. The active participation of humans living
in and around the forests is inevitable to reduce
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the forest degradation. The forest department
should analyse the environmental degradation and
forecast the possible cultural conflicts of local people
due to deforestation.® Also, the intrusion of forest
plantations on forest lands should be controlled
and there should be proper management of forest
plantation. There should be more studies in this field
in near future to point out the role of forest dependent
people on forest degradation and thereby formulate
forest conservative plans.
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