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ABSTRACT 
Forest has always contributed an influential role to maintain natural resources in India but last 
two decades were very important in terms of Afforestation scenario, when it faces the flutter due 
to several daunting challenges like development process and social activities. Accordingly, it 
attracts government and policy maker attention towards protecting the existing forest area and 
restores the degraded land by introducing the afforestation and management process by social 
participation. Present study attempts to identify the growth pattern of forest in restored regions 
and causes of deforestation in last two decades. Besides focus has also been caston the structure 
of forest management and afforestation scheme with social participation involving local people 
and evaluate the role of Joint Forest Management (JFM) in context of forest restoration in India. 
This paper is at micro level study covers all districts of India and the estimation of forest growth 
has been analyzed by FSI (Forest Survey of India) bi-annually using the Digital Image 
Processing (DIP) to estimate the forest area. The results of the study revealed that, there has been 
a significant increase in the total forest cover in India in last two decades, where forest 
management with social participation helped to reduce the illicit felling of trees, reduces area 
under illegal encroachments and forest fire prevention. Results also indicate that afforestation 
programme helped in forest restoration and regeneration of forest by community involvement for 
non timber forest production which has impacted on the livelihood of the districts.Community 
involvement assures the participation of different caste, class, religion and gender according to 
available population proportion in particular region through Van Panchayat (village 
administration of forest) system. Scheme of afforestation programme succeed by focusing on 
agro forestry, linear forest plantation and regeneration of native plants in degraded area under 
National Afforestation Programme (NAP). 

Key Words : Restoration, Afforestation, Management, Social participation, Community 
involvement 

 
INTRODUCTION 

In developing countries, forests provide 
livelihood and subsistence needs that are 
necessary for survival1. India is also one of the 
countries from developing world, where forest 
resource played a significant role in rural 
economy through providing employment, 
shelter, food, fodder and fuel wood etc. 
Somewhere, it has its ethical, cultural and 
spiritual dimensions value in socio-cultural 
history of India with their contribution in 
religious customs and tradition. The 
livelihoods of approximately 370 million 
people who directly or indirectly depend         
on    forest   products and services are therefore  

mired in poverty. The rich biodiversity of India 
comprises multitude of religions, casts and 
creeds. There are about 68 million people 
belonging to 227 ethnic groups and 573 tribal 
communities derived from six racial stocks in 
the country2. India is one of the mega-
biodiversity nations and seventh largest in the 
world and second largest in Asia having an 
area of 328.72 m ha. It has about 17,000 
species of flowering plants and about 5400 
endemic species3. India is considered to be one 
of the 12 centers of origin and diversity of 
several plant species in the world. The 
country’s rich vegetation wealth and diversity 
is undoubtedly due to the immense variety of  
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climatic and altitudinal variations coupled with 
varied ecological habitats4. Forest areas are 
basically harvested for fuel woods, fodder and 
green leaves consumption by the different 
caste, communities and tribes. The utilization 
patterns of these resources are intrinsically 
related to identities emanating out of 
occupation, caste, class, tribes and gender. 
Historically forest has played an important role 
in shaping the ethical value, religious norms 
and traditional activities of communities 
depending on these resources. With the 
realization of an ever-increasing pressure on 
forests, loss of biodiversity due to changes in 
land use/land cover and the impact of forests 
on climate change, monitoring of forest cover 
is being appreciated more than ever before all 
over the world5,6. 
By the early 1990s, awareness of forest 
degradation had led to a change in policies, 
with an increasing emphasis on involving local 
communities with forest management through 
community forestry and co-management 
initiatives7. To push such efforts, a 
decentralized and participatory forest 
management program called Joint Forest 
Management (JFM) is being promoted in 
India8. Joint Forest Management (JFM) is a 
concept of developing partnerships between 
fringe forest user groups and the Forest 
Department (FD) on the basis of mutual trust 
and jointly defined roles and responsibilities 
with regard to forest protection and 
development. JFM is slowly emerging into a 
form of sustainable forestry, which augments 
the forestry regime with processes for rapid 
adaptation to changes in what people need, 
want and can do. 

AIMS AND OBJECTIVES 
The present study is focused on the trend of 
forest area change in last two decades and 
attempts to identify reason behind the growth 
of forest in restored regions as well as cause of 
deforestation. In the way of analyzing the 
pattern of forest growth, many of the region 
recorded the overall growth of forest area 
along with forest decline caused by many 
socio-economic activities. Additionally, this 
paper also emphasis on the structure of 
ongoing forest management and afforestation 
activities with social participation by involving 

local people and appraise the role of various 
forest management committee in context of 
forest restoration in India.  

METHODOLOGY 
Through multi-temporal remote sensing data, 
change detection can be monitored and gross 
net changes in forest ecosystem can be 
analyzed in all respected regions of country. 
The use remote sensing technology further 
applied to monitor the status of forest restored 
regions and conservation targets and to 
evaluate the conservation effectiveness9. At 
micro level forest assessment of forest area has 
been done by FSI (Forest Survey of India) in 
their state forest report bi-annually by using 
Digital Image Processing (DIP) of satellite 
images (Landsat-TM, IRS 1D LISS III) on a 
map at 1:2,50,000(1991-99) and 1:50,000 
(2001-09) scale. This study deals with two 
period of time in last two decades, ranging 
from 1991-99 to 2001-09 for better 
understanding of temporal and spatial change 
and growth of forest area. In order to analyze 
forest growth, the rate of growth is calculated 
by comparing the area under forest cover in the 
same region at two different times. The annual 
rate of forest growth is derived from the 
compound interest formula due to its explicit 
biological meaning10. This is as follows : 
r = 1/ (t2 –t1) × ln a2/a1, 
Where r is annual rate of growth (percentage 
per year), a1 and a2 are the forest cover 
estimates at time t1 and t2 respectively. Area 
under afforestation, way of conservation and 
number of ongoing management agency with 
their process of work in those forest growth 
area has been collected from Ministry of 
Environment, Forests and Climate Change 
Government of India, National Sample Survey 
Organization (NSSO) along with bi-annual 
report published by Forest Survey of India. A 
Pearson correlation method is used to calculate 
correlate coefficient value between forest 
management agency and forest area for the 
year of 2001 and 2009. 

RESULTS AND DISCUSSION 
There is enough evidence to show that India 
hadrich forest cover in the past, where 
maximum parts were covered with dense 
forest. With time, composition of change in 
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forest can be closely linked to the growth and 
change of civilization. India is seventh largest 
country in the world, which comprise with 
various physical, cultural and climatic 
diversity. Indian subcontinent is rich in various 
types of forest resource but these are unevenly 
distributed due to its climatic factors like 
environment, soil quality, topography and 
altitude. Evidently, India has a diverse range of 
forests : from the rainforest of Kerala in the 
South to the alpine pastures of Ladakh in the 
North, from the deserts of Rajasthan in the 
West to the evergreen forests in the Northeast. 
The last two decades were very important in 
terms of forest growth scenario, where overall 
forest cover has been increased but these 
growth has not taken place universally in all 
regions due to their various social, economic, 
climatic and administrative background. 
After independence in 1947, a great upheaval in 
forestry organization occurred and the new forest 

policy of 1952 recognized the protective 
functions of the forest and aimed at maintaining 
one-third of India’s land area under forest, where 
certain activities were banned and grazing 
restricted. The total forest cover in 1950-51 was 
reported to be 21.84 percent of total area, which 
decreased up to 16.89 percent in 1971 due to 
massive pressure on forest resource caused by 
unplanned utilization of resources, population 
growth and agricultural expansion, industrial and 
infrastructural extension. 
But in 1976, the governance of the forest came 
under the concurrent list. ‘Development 
without Destruction’ and ‘Forests for Survival’ 
were the themes of the next two five-year 
plans, aiming at increasing wildlife reserves 
and at linking forest development with the 
tribal economy11. As a result, the overall area 
under forest increased up to 21.05 percent of 
total area through various conservation scheme 
and management policy (Fig. 1). 

 
Data Source : Forest Survey of India 

Fig. 1 : Trend of forest cover in India 

Growth of forest area, 1991-99 and 2001-09 
Monitoring of forests growth in India has 
gained vital recognition in the current scenario 
due to realization of its role in carbon 
sequestration, biodiversity and global warming 
and economic structure of local livelihood. The 
effects of deforestation on biodiversity are 
mainly destruction of habitat, fragmentation 
and creating edge effects between the 
boundary of a forest and deforested land. Last 
two decades are very important for the forest 
growth, when India went through the economic 

reform, which initiated various developmental 
projects and allow the industrial activities near 
forest areas. 
Fig. 2 indicates that total forest area has 
increased during 1991-2009, but this growth 
varies among both period of time. Where total 
forest cover decreased by 0.05% of total area 
during 1991-99 while increased by 0.47% 
during 2001-09. Most of the districts gained 
the forest area are belongs to North Western 
(Rajasthan, Gujarat Punjab, Haryana, Delhi), 
North (Himachal Pradesh, Uttarakhand) and 
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South and South West parts of India 
(Maharashtra and Kerala) in the period of 
1991-99. In the state of Punjab and Haryana 
from North Western part of India, afforestation 
process took place as linear forest through 
agro-forestry and plantation aside the 
roadways, railways and canal while Kerala 

from South West coast and West Bengal from 
Eastern part are the best example of increasing 
the forest area through joint forestry and 
participatory forest management with the help 
of local community and government, which 
was firstly introduced in these states during 
this period. 

 
 Source : State Forest Report, 1991 & 1999 

Fig. 2 : Growth of forest area, 1991-99 

But Rajasthan exceptionally recorded the highest 
growth of forest area in all districts because of 
considering the increasing biotic pressure on the 
land in arid area and the trend of more intensive 
land cultivation on larger area, there is need to 
accelerate the growth of forest in this region so 
that the natural base here could be improved to 
sustain the vital life support systems and also to 
help in bringing about favorable changes in the 
harsh climate of the region. This growth was the 
result of massive plantation and efforts towards 
afforestation process by the government with the 
help of local people. It also focus on the eco-
tourism by implementing some strategies like by 
applying the help of local peoples and provide its 

benefits to those peoples, so people inspire to 
participate in the way of conservation process. In 
other side, Madhya Pradesh, Chhattisgarh and 
Orissa from middle India has lost the forest area 
during this period due to submerge in the 
catchment of dams’ construction and also 
affected by the mining activities and industrial 
extension as well as agricultural expansion. 
Reason behind the loss of forest cover in 
Northeastern states like Assam, Arunachal 
Pradesh and Manipur are mainly affected by the 
shifting cultivation and biotic pressure. Decrease 
in forest cover in Assam in mainly attributed to 
illicit felling, encroachment in insurgency 
affected area and shifting cultivation practices. 



ISSN  0973 – 6921 ; E – ISSN 2319 – 5983                                                   J. Environ. Res. Develop. 
Journal of Environmental Research And Development                  Vol.10 No. 04, April-June 2016 

784 
 

The period of 2001-09 has been good for the 
growth of forest scenario, when total forest area 
has increased up to 0.47%, which is the result of 
several steps towards forest protection and 
regenera-tion programme as well as providing 
the    fuel    subsidiary. After the successful 
example of Joint Forestry management in West 
Bengal and Kerala in early 90’s decade, it 
introduced to the other parts of country, which 
resulted in the growth of total forest area. In spite 
of having the positive growth of forest area, 
some of the districts from North (Jammu and 
Kashmir) and North western (Punjab, Haryana & 
Rajasthan) has recorded the massive declined of 
forest area.  Western part of India (Maharashtra, 
Karnataka & Western Madhya Pradesh) and 
some districts from Northeastern states   
(Arunachal   and   Assam)   were the other region 
of forest decline.  Rajasthan, Punjab and Haryana  

are only regions, which has reverse growth of 
forest compare to previous decades because   of   
high   exploitation   of   forest area (Fig.3). The 
prime drivers of deforestation can be considered 
as shifting cultivation along with increasing 
demand for agricultural land, mining, quarrying, 
expansion of settlements, urbanization, dam 
construction, illegal logging, infrastructure 
development, forest fire and over-grazing. 
Kerala, West Bengal, Northern Bihar and some 
parts of Uttar Pradesh, coastal Andhra Pradesh 
has effective growth of forest areas because of 
reforestation process under forest management 
programme. Kerala and West Bengal are the 
only states, who have recorded the growth of 
forest in both of the period 91-99 and 200-09 
because of effective protection by the JFM, 
regeneration of forest and extensive plantation 
activities.  
 

 

Source : State Forest Report 2001 & 2009 

Fig. 3 : Growth of forest area 2001-09 

History of conservation, afforestation and 
forest management in India 
In the way of forest protection, the first step 
was taken by the British government as Indian 
Forest Act, 1927, which divided the forest area 
into reserved and protected forest accorded a 

certain of protection. India has been a big 
example for the loss of forest cover after 
independence because of its importance for 
rural livelihood economy and household 
demand. But, a positive growth of forest 
recorded by many parts of the regions shows 
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the successful experiences of afforestation 
activities and forest conservation method.The 
most important factors which contributed to 
forest conservation process in India are, The 
Forest  Conservation Act, 1980, Compensatory 
Afforestation, Establishment of National Parks  
and Wild Life Sanctuaries, Afforestation 
program, Joint Forest Management, Removal 
or reduction of subsidies to industry and 
environment movements, free press and 
judiciary12. The purpose of Forest 
Conservation Act was lowering the rate of 
deforestation by controlling conversion of 
forest land to non-forestry purposes. National 
Forest Policy, 1988, envisaged in making 
forest management participatory and 
conservation-oriented13. This growth of forest 

is outcome of two process, either conservation 
of existing forest or afforestation activities in 
degraded forests, village commons and farmers 
land, which has been introduced by different 
government agency as well as local people 
participation. India started their development 
outline through five year plan and scheme of 
afforestation was also introduced, then total 
43.6 million hectare area has been afforested 
since first five year plan. Which indicates the 
increasing trend of total afforested area till 7th 
year plan, when highest afforestation (8.8 
Mha) took place. But there was huge gap 
between 7th and 8th year plan, when 
afforestation affected due to political 
instability and new method introduced to 
afforestation scheme (Fig.4). 

 
Source : NSSO & Planning Commission of India 

Fig. 4 : Area under afforestation in Five Year Plan, 1951-2012 

India  has launched one  of  the  world's  
largest  afforestation  programs  in  degraded  
forests, village commons  and  farmers'  land.  
The total area  afforested  in  India  from  1981  
to 1990  was  14.4  Mha in  comparison to total 
area afforested in Brazil was 2.8  Mha, 4.7  in 
Indonesia, 0.09  in  Malaysia,  0.122  in  
Tanzania, 0.038  in  Zaire and 0.07  in  
Mexico14 during the same period of time. 
Afforestation scheme was introduced to 
country from both channel either government 
action or social participation. Social 
participation under afforestation programme 

was launched in 1980 with the aim of 
providing biomass to rural communities and 
average 1.44 Mha were annually afforested. 
19.62 lakh area were afforested during 2000-
10, which was mostly targeted in dry region, 
plain and coastal regions affected by local 
hazards or deforestation activities. But total 
annual plantation varied year to year, in the 
year of 2007-08 maximum area (4.93 lakh ha) 
were afforested, whereas 0.54 lack ha area in 
2005-06 due to changing policy at regional 
level and lack of interest towards forest 
conservation (Fig. 5). 
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Source : NSSO & Planning Commission of India 

Fig. 5 : Area under afforestation activities, 2000-10 

Community-based forest conservation and 
management 
Community-Based Conservation  (CBC) is  an 
example of  a neo-populist  approach to  
conservation  and development that  has been  
promoted  recently because  of  its wider  focus  
and applicability in  terms of biodiversity 
conservation  and poverty reduction15-17. In the 
history of India, there are several example of 
managing the forest area by self-initiated 
protection group in response to the need of 

daily household demand. But, under legislation  
of  1988 and 1990, a  joint program involving  
local  communities  and  the Forest  Depart-
ment  has  been  launched with the  aim  of  
protecting and promoting  natural  regeneration  
in  degraded forestlands and West  Bengal  was  
the  first State to  introduce the Joint  Forest 
Management  Program and currently several 
States  have launched  similar  programs to 
involve  local  communities  in  management  
of  degraded  lands. 18-22 (Fig. 6) 

 
Source : NSSO & Planning Commission of India 

Fig. 6 : Trend of Joint Forestry Management in India 
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Under such a program, presently 14.09 million 
hectares of forest are being managed by 63618 
forest protection committees (Joint Forest 
Management Committees) in 27 states of 
India. This means that 22 per cent of the total 
forest cover of 63.73 million hectares in India 
is being managed under JFM. The area of 
forest has increased subsequently in the 
districts of India with the number of JFM in 
last ten years for concerning the conservation 
of existing forest as well as afforestation 
activities under this programme.23-26  

It is earlier stated that, there has been 
registered the positive growth of total forest 
during 2001 to 2009, which is the result of 
several ongoing efforts by the government 
initiatives as well as people participation and 
Joint Forest Management is a cause from one 
of them.27-30 A positive significant correl-ation 
has been calculated between JFM committees 
and forest area in the year of 2001 and 2009 in 
some of the states where forest area has been 
increased during this period, which indicates 
that growth of JFM committees with the 
growth of forest area (Table 1 and Fig. 7).  

Table 1 : Correlations between  growth of forest area and JFM committee, 2001, 2009 

Year 2001 2009 
Correlation value 0.757** 0.750** 

**. Correlation is significant at the 0.01 level 

 
Fig. 7 : Curve estimation between forest area and joint forestry Management Committee in year 

2001, 2009 

CONCLUSION 
For centuries forest resource significantly played 
an important role in human societies for their 
socio-economic development by providing food, 
fuel wood and shelter. At the same time, it also 
accomplished the demand of forest based 
industries and several infrastructural projects. 
Forest areas are unevenly distributed with their 
quality and quantum and most of the forest are 
concentrated in the Himalayan region, Southern 
plateau and Western Ghats due to its favorable 
climatic condition. In recent years there   has   
been   a  substantial change in total forest area in  

India due to under pressure of either growth 
induced process or poverty induced process. In 
last two decades, overall forest area has 
increased, but this growth has not  taken  place  
evenly  among all parts of the country as well as 
in all period of time. Whereas first decade 
recorded the negative growth of forest due to 
mining activities, industrial set up, population 
pressure, dam constructions, forest fire, shifting 
cultivation and agricultural and settlement 
expansion, while last decade registered the 
positive growth of forest due to several 
government efforts with the help of local people.  
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The growth of forest results because of two 
reasons, either Government initiatives due to 
environmental concern or awareness of local 
people. Government took initiatives by 
declaring the forest area as protected forest or 
reserve forest, where easy access of forest 
prohibited, several afforestation programmes 
introduced and local people were motivated for 
participation in conservation scheme. Local 
population come across to conserve the forest 
by organizing themselves in different groups 
as JFM (Joint Forest Management) and PFM 
(Participatory Forest Management), who 
ensured the participation of different caste, 
class, gender and community. The numbers of 
protecting agency (JFM) are positively 
correlated with forest area in the year of 2001 
and 2009, which establish the importance of 
JFM in protection of forest area.  
The various steps taken by the government in 
the way of conservation of the forest area 
should be appreciated towards securing the 
future sustainable forestry. The success 
example of protecting the forest area and 
afforestation activities by involving the local 
people is a great joint venture of government 
and people, which needs to be continue by 
reviewing time to time and involving the 
dependent people from each community. 
Industrial proprietor should also be compelled 
for reforestation and conservation activities by 
providing financial support and technology to 
institution and local community. The 
framework of policy needs to be reconsidered, 
which should be varied by regional diversity 
and not to be favored for any particular 
community or entrepreneur. Maximum parts of 
Indian Territory have average rainfall that is 
suitable for growing open forest cover, which 
can also be attained through plenty of 
afforestation activities by promoting agro 
forestry, linear forest plantation, urban and 
industrial forestry. 
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