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Abstract 
 
 

The objectives of this study were to assess the status and trend of deforestation in the Shiwalik 
region of the central Nepal, and to explore the most significant effects of deforestation on tree 
diversity and livelihood of the local community. Two sites, heavily deforested in the past and one 
being presently owned by the government, the other managed by the local community for about 15 
years, were compared with respect to tree and tree seedlings diversity and livelihood capitals. To 
analyze the diversity indices Hill’s diversity numbers, Shannon’s index and Importance value 
percentage were measured, whereas livelihood parameters were compared using the livelihood 
capitals model. The participatory approach was adopted to collect socio-economic data of the study 
sites.  
 
Deforestation decreased the number of tree species as well as individuals. However, the study failed 
to state that the protection of forest from deforestation for a short period of time changed the 
diversity indices. Nevertheless, by protection the trend of an increased number of tree species 
coming as seedlings was obvious. Hence, the hypothesis that deforestation changes the tree 
diversity was proved.  
 
The study revealed that deforestation decreased tree and wild animals, increased soil erosion and 
contributed to the flooding of gullies and flow of debris. This erosion has led to the decrease in 
agriculture productivity of the study area. The study also supported the fact that the protection of 
forest from deforestation by local people positively increased the majority of livelihood parameters. 
Thus, the hypothesis that the protection of forest from deforestation will have positive effects on 
livelihood of local people was accepted. 
 
The widely anticipated problem of serious forest product shortage was found averted. However, the 
study revealed that some genuine members were found excluded from community forestry benefits. 
Government efforts need to be made to address issues like exclusion and inequitable distribution of 
forest produce among local community members in community forestry programmes.
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Chapter I 
Introduction 

 
1.1 Background  
 
Forest is one of the main natural resources of Nepal. In 2001 alone the revenue from forest products 
was about NRs. 476.3 million (8.6% of the total revenue) (CBS, 2002), which highlights the 
economic importance of the forest resources in the national economy. Apart from the economic 
importance at the national level, the forest resources also play an important role in the livelihoods 
for the majority of the rural population of the country. However, in the last few decades forests have 
been under tremendous pressure from an increasing human population and their ever growing 
demands for shelter, land for cultivation as well as their demands for fuel wood, timber and other 
forest products necessary for the livelihood.  In addition, the forest areas have also been used for 
industrial and other development and construction activities, such as roads, buildings and electricity 
gridlines. As a consequence, within the period of 15 years (1964 – 1979) about 400,000 hectares or 
7% of the total forest area has been cleared (EPC, 1993). Such an alarming scenario of deforestation 
has posed a growing threat to the natural as well as to the socio-economic environment of the nation 
as a whole. 
 
Immediate measures have now been recognized to save the remaining forest resources from 
potential decline in order to prevent and minimize the possible future adverse environmental and 
socio-economic consequences brought upon by the destruction of forest resources. Analyzing the 
causes of deforestation in historical and present context, the government of Nepal introduced the 
community forestry concept as a tool to mitigate deforestation and reduce poverty in Nepal (Dev et al, 
2003). However, the community forestry has now been restricted only to some parts of the country. 
This study aims at analyzing the impacts of deforestation on tree diversity and peoples’ livelihoods, 
and compares community-managed and the government-owned forests in terms of their 
effectiveness to safeguard the biodiversity and benefiting local people in enhancing their 
livelihoods.  
 
1.2 Rationale of the Study 
 
The problem of deforestation is severe in the Terai (plain areas of the south bordering to Inida) and 
the Siwalik (fragile mountains of the south) regions of Nepal as compared to hills and the 
mountains. "In between 1978 and 1991, about 90,000 hectares of tropical Sal (Shorea robusta) 
forest in the Terai was cleared with an average rate of deforestation of 1.3 % per annum. As a 
result, from 6 million hectares of forest cover in 1964 it has now shrunk to 4.2 million hectares" 
(BISEP-ST, 2003). The Terai has changed from being a densely forested and sparsely populated 
area to a sparsely forested and densely populated region in the recent past, due to the increasing 
immigration of settlers from the Hills and the Mountains. The process of migration from the Hills 
and the Mountains to the plains of the Terai that began in the 1950s, following the eradication of 
malaria in the Terai, is still continuing. The growing population has placed an immense strain on 
the existing agricultural land base, and has led to encroachment into forestlands in the search for 
more cultivable land.  
 
The Siwaliks with their fragile soils and steep terrain are geologically and ecologically vulnerable. 
Their extensive forest cover has remained largely intact as compared to the Terai due to the relative 
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hospitability of the area for human settlement. However, pressure from the increasingly densely 
populated and deforested Terai and Mid Hills is leading to increasing pressure both for forest 
product collection and the opening up of new areas for cultivation in the Siwaliks. Development 
initiatives such as road constructions supplemented by growing encroachment and illegal logging 
has further increased the risk of deforestation in the Siwaliks as well. The impact of deforestation of 
the Siwaliks has already begun to have ecological and socio-economic implications for the Terai 
and inner Terai. Increased rates of soil erosion from the Siwaliks have a potential of leading to a 
rise in river beds and hence increased frequency of flooding, threatening settlements and cultivable 
land in the Terai.  
 
The forests within the Terai and Siwalik region are also showing similar trends of deforestation as 
an outcome of growing population and the pressure exerted upon the existing forest resources due 
to the various demands of this growing population. The overall population of these areas is growing 
at the rate of 2.6 % annually as compared to the national population growth rate of 2.2 % per annum 
(CBS, 2001). The higher rate of population growth is mostly due to the influx of migrants from the 
Hills and Mountains to these districts. Such high rates of in-migrants have put substantial forest 
areas of the Terai and Shiwaliks under potential risk of being lost as a consequence of increasing 
encroachment of the forests. The consequences of deforestation are assumed to be the land 
degradation which leads to mass poverty and deterioration of natural ecosystems.   
 
So far, no information has been recorded about the studies to assess the actual socio-economic and 
biodiversity loss of deforestation in the country. This study will provide a basis for the policy 
formulation fulfilling this obvious gap of scientific information. The implications of this study 
would have broader policy implications for most South Asian and African countries with have 
similar problems.  
 
1.3 Conceptual Framework  
 
A number of factors have contributed to the deforestation process in Nepal. Of them, shifting 
cultivation, overgrazing, illegal logging, unscientific cultivation in the hills, construction of 
physical infrastructures and collection of fuel wood, fodder and small timber for household 
consumption are the major ones. Once the deforestation occurs, soil organic matter and floral and 
fauna are lost, run-off is increased, soil is compacted and top soil is eroded. Deforestation reduces 
the number and varieties of various organisms, and damages ground vegetation. Destruction of 
vegetation and soil erosion lead to loss in the production potential of the land. It further leads to the 
loss in biodiversity, occurrence of landslides and floods and increase in land degradation. This 
results in poor socio-economic conditions for the local people, and an imbalance in natural 
ecosystems (Figure 1). 
 
Based on the above mentioned conceptual framework, a causal loop diagram (CLD) was prepared 
(Figure 2). This explains the cause and consequence of deforestation in a logical manner. 
  
 
With this conceptual background, this study examined the following hypotheses: 

1. Deforestation reduces the number of tree species and tree seedling diversity. 
2. Once deforestation is prevented, livelihood capitals will increase. 
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1.4 Statement of the Problems 
 
The study was based on the hypothesis that National Forest will be differently managed and gets 
another tree species composition, compared to Community Forest. This was hypothesized to affect 
the social status for the people. So I examined and analyzed the effects of deforestation on the tree 
diversity, and livelihood of the rural people. In order to analyze the problem in detail, the following 
questions were identified: 

1. What is the level of variation in tree and tree seedling diversity between the National Forest 
(deforested) and Community Forest (protected forest)? 

2. What are the effects of deforestation on livelihood capitals of the local people residing 
nearby forest area? 

 
1.5 Objectives of the Study 
 
The basic aim of the present study was to get a thorough understanding of the impacts of 
deforestation, so as to deduce appropriate measures for mitigating such hazards. In line with this 
aim the present study tried to achieve the following specific objectives. 
 

1. To assess the status and trend of deforestation in the Siwalik regions of Central Nepal.  
2. To explore the most significant effects of deforestation on tree diversity and socio-economic 

conditions of the local people. 
 
1.6 Limitations of the Study 
 
The study focuses on the tree and tree seedling diversity and livelihood capitals while documenting 
the effects of deforestation. Deforestation is still taking place in the national forest, where as in the 
community forest deforestation has been strictly protected by the local people themselves. 
Comparison of the before and present scenarios, and of the national forest and community forest 
has been made. A nearby forest protected from deforestation could not be analysed in my study due 
to security reasons. 
 
For the livelihood parameters, it was assumed that the respondents still remember their situation 
before the community forest, some 10-15 years ago, as well as the action of deforestation in the past 
20 to 30 years. The results of course may contain some biases. 
 
Another limitation of the study is that this study heavily relied on the social surveys for the 
livelihood parameters, and even for collection of some technical information which should have 
been done by scientific methods, but due to the time, security and financial constraints this was not 
possible.
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Figure 1: Overall Hypothesized Mechanism of the Effects of Deforestation 
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Chapter II 
Literature Review 

 
 
2.1 Overall review of the effects of deforestation 
 
Deforestation is the removal or damage of vegetation in a forest to the extent that it no longer supports 
its natural flora and fauna. In other words, deforestation can be defined as the transformation of forest 
land to non-forest uses where forest land includes lands under agro-forestry and shifting cultivation, 
and not simply closed canopy primary forests (FAO/UNEP, 1982). However, this definition does not 
include “logging”.  More inclusive was Myers’s 1980 definition, where deforestation refers, 
 

“generally to the complete destruction of forest cover through clearing for agriculture … [so] … that not 
a tree remains, and the land is given over to non-forest purposes … [and where] very heavy and unduly 
negligent logging … [result in a] … decline of biomass and depletion of ecosystem services … . So 
severe that the residual forest can no longer qualify as forest in any practical sense of the world.”  
 

Alan Graigner (1980, AS quoted in Saxena and Nautiyal, 1997) asserts that selective logging does not 
“lead to forest clearance and does not constitute deforestation”, whereas Norman Myers (1980, 1993) 
thinks that logging is crucial because, although it may only affect a small proportion of trees per 
hectare, it damages wide areas and is the precursor of penetration by the forest farmers.  
 
For the purpose of this study, the FAO’s latest definitions (1993) will be used. The FAO defines forests 
as “ecosystems with a minimum of 10% crown cover of trees and/or bamboo, generally associated with 
wild flora, fauna, and natural soil conditions, and not subject to agricultural practices” and 
deforestation as a “change of land use with a depletion of tree crown cover to less than 10% crown 
cover”.  
 
“A livelihood comprises the assets (natural, physical, human, financial and social capital), activities, 
and the access to these (mediated by institutions and social relation) that together determine the living 
gained by the individual or household” (Ellis, 2000). 
 
In Nepal, forest is the major component of farming system and plays a vital role in rural livelihoods by 
providing fuel, fodder, small timber and bedding materials for animals. For the last 25 years, Nepal has 
been implementing community forest (CF) programme to address the problem of forest degradation. It 
is the forest management strategy that ensures the participation of local people, called community 
forest user groups (CFUGs), in the management of forest and allow them to derive forest goods and 
services for their benefit (Kanel and Niraula, 2004).  
 
Deforestation has many far-reaching consequences. The environmental functions and services of the 
forest ecosystem are reduced or even lost, depending on the extent of deforestation (Sponsel et al. 
1996). Forests contain numerous species of flora and fauna and protect the soils from heavy rainfall 
and its effects on erosion. Deforestation reduces biological diversity and increases soil erosion and the 
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siltation of rivers and streams and can endanger hydroelectric dams, agricultural irrigation systems, and 
other technological and economic facilities (Bruijnzeel 1991). Moreover, deforestation also means the 
loss of other renewable natural resources such as valuable non-timber forest products and ecotourism 
value of the area. 
 
In its natural condition, land is covered by forest trees and other natural vegetation. The leaf litters 
enrich the soil fertility by providing organic matters. Trees leaves control the speed of the raindrops 
and allow them to go down to the land surface slowly. It helps water to infiltrate into lower part of the 
soil surface. After the soil is saturated, plants growing on it can utilize the excess water. The excess 
water is leached to the inner part of soil and supports to originate natural well and streams in the lower 
areas. It also helps make the water table high. Such natural conditions will be favourable for the growth 
of plants and micro-organisms in the soil.  
 
On the contrary, when trees are felled and the root mats are destroyed, the soil is subject to soil erosion 
by the full force of the rains. Heavy rain removes nutrients by washing away the thin top layer of soil 
and by leaching nutrients deep into the sub-soil thus making it unavailable to plant roots. In the 
process, it compact the soil and squeezes out the air pockets. Air is as much important to soil quality as 
mineral nutrients and compacted soil poses serious threat to environment in the form of land 
degradation (Karpagam, 1991).  
 
As is true far so many developing countries, Nepal has seen a rapid decline in its forest resources in 
recent decades; a decline which has far-reaching environmental, social and economic implications 
(Soussan, 1995). In the fragile area like the Shiwaliks of Nepal, deforestation enhances run-off, 
formation of gullies and occurrence of debris flow, landslides and flooding. As around 77% of the total 
land area is occupied by mountains and high Himalayas in Nepal, the vegetation cover plays a crucial 
role for the supply of water source i.e. natural wells and streams. However, the rate of deforestation in 
Nepal is quite severe i.e. around 1.6% per annum (Joshi et al. 2003), and high timber price is an 
important driving variable in deforestation (Figure 2). If the ecosystem of the mountain areas is 
disturbed, people living in both the mountains and the plain areas will be suffered from various natural 
calamities such as soil erosion, land slides and flooding.  
 
Forests help to maintain the temperature at a lower level and prevent them from rising. In the absence 
of forest, the entire heat that is not absorbed by the atmosphere but strike the earth’s surface are 
reflected by the earth’s surface, and in combination with increasing carbon dioxide concentration this is 
leading to a rise in atmospheric temperature. Besides, the repeated pressure of grazing on grasslands 
beyond its carrying capacity has damaged the ground vegetation and grassland ecosystems. The heavy 
grazing pressure on grazing lands in the mountain areas has speeded up the soil erosion, which has led 
to increased run-off and compaction of soil.   
 
Deforestation has direct impact on tree diversity. Myers (1993) states that a number of large 
environmental problems are primarily due to deforestation: excessive run-off, soil erosion, lowered 
water tables, desertification and biodiversity. Many plant species are threatened with extinction due to 
loss and fragmentation of habitats, over-exploitation and introduction of invasive species (Joshi et al. 
2003). Deforestation gives rise tro a whole host of problems such as soil erosion, silting of river beds, 
flooding, drought and loss of agricultural and forest productivity (Rajbhanari, 2000). In Nepal, major 
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forest habitats of the terrestrial ecosystems harbour and sustain the immense biodiversity. Around 29% 
of the total land area is covered by forest in the country, whereas the deforestation rate is around 1% 
per annum.   
 
In Nepal, during the past 50 years or so, deforestation has greatly increased because of high demands 
for fuel, fodder and timber. Rapid deforestation is taking place in the Terai because forests are being 
converted into agriculture land. During the 1950s, the migration of people from the hills and mountains 
to the Terai was remarkable. “During the period between- 1965-1979, exploitation of forests took place 
at the rate of about 700 ha per year which decreased to 12000 ha per year after 1979. The annual rate of 
deforestation between the period- 1964-1986 was 0.41%” (Rajbhadari, 2000).  
 
Forests provide a range of goods and services to the people. In economic analysis, these goods and 
services are generally divided into use values (physical goods and recreational benefits) and non-use 
values (the ecological functions) (Grimble and Laidlaw, 2002). 
 
Deforestation obstructs people from receiving such benefits. Sustainable forest management such as the 
community forestry approach provides multiple goods and services to the people, which can improve 
the livelihood. Based on 1788 CFUGs information of 12 districts, CG programme in Nepal was found 
to provide around NRs. 2 billion annually which accounts NRs. 1865/ha and NRs 1346/HHs (1 US$ = 
73 Rs.) (Kanel and Niraula, 2004). Moreover, the study reveals that the forest product is the main 
source of the users’ income, which constitutes more than 83% of his total income. 
 
 

 
Figure 3. Conceptual model of the five livelihood capitals (Ellis, 2000) 
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Using the various participatory appraisal methodologies, the Sustainable Livelihood Approach has 
been developed in the late 1990s (Figure 3). In this framework livelihood and the enhancement of 
wellbeing are conceived in terms of different types of capital such as natural, physical, 
financial/economic, human and social. This attempt provides an overall framework of issues that need 
to be analysed for good understanding of the rural dynamics, threats and opportunities. In particular, 
the framework (1) provides a checklist of important issues and sketches the way these link to each 
other, (2) draws attention to core influences and processes that cause change threats and opportunities; 
and (3) emphasizes the multiple interactions between the various factors that affect livelihoods (ETC 
Foundation, 2004).  
 

 
2.2 Field methods and measurements 
 
2.2.1    Tree and Tree Seedling Diversity 
Diversity indices are the most widely used measure in plant and animal community studies. Simply 
speaking, species diversity is the total number of species present in the forest communities to be 
studied. However, this definition does not take into account the number of individuals of each species 
present. It becomes clear that it is more desirable for any measure of diversity to take into account both 
species number and species abundance (Wratten and Fry, 1980). A number of diversity, evenness, 
similarity and difference indices have been proposed (Simpson, 1949; McIntosh, 1967). Among them, 
Shannon-Wiener function, Hill’s diversity numbers, modified Hill’s ratio, and Sorensen’s index are 
widely used. A summary of the characteristics of some of the statistics are given in Table 1. 
  
Frequency is the change of finding a species in a particular area in a particular trial sample. It is 
extremely quick and easy to record and has consequently always been popular amongst ecologists 
(Goldsmith, 1986). The frequency is dependent upon quadrat size and it is for this reason that the 
measure is considered ‘non-absolute’ (Greig-Smith, 1983). The frequency value obtained reflects the 
pattern of distribution of the individuals as well as their diversity. However, the flaw of this measure is 
that areas having equal density may have different frequency value.  
 
Important value is an index of the vegetation importance of a tree species within a stand. It is calculated 
by summing the percentage of basal area, density, and frequency, where each is weighted equally for a 
species relative to stand as a whole (Holdridge et al. 1971 as quoted in Kafle 1997). The Importance 
Value (IV) gives an overall estimate of the influence or importance of a plant species in a community. 
This estimate has the advantage of using more than one measure of influence, however, it has the 
disadvantage of giving similar values for different combinations of the three relative values (Brower 
and Zar, 1977). 
 
Evenness indices measure the distribution of the number of individuals in each species. E1, E2, E3 are 
very sensitive to species richness, whereas E4 and E5 are relatively unaffected by species richness. In 
addition, E4 and E5 remain relatively constant with sampling variations. As E5 (Hill’s modified ratio) 
approaches zero a single species becomes more and more dominant in a community.  
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Table 1. Summary of the performance and characteristics of a range of diversity statistics (see: 
Magurran, 1988 for a detailed discussion). 
Statistics Discriminant 

ability 
Sensitivity 
to sample 
size 

Richness or 
Evenness 
dominance 

Calculation Widely 
used? 

X (logseries) good low richness simple Yes 
Y (lognormal) good medium richness complex No 
Q statistic good low richness complex No 
S (species richness) good high richness simple Yes 
Margalef good high richness simple No 
Shanon medium medium richness intermediate Yes 
Brullouin medium medium richness complex No 
McIntosh U good medium richness intermediate No 
Simpson medium low richness intermediate yes 
Berger-Park poor low dominance simple No 
Shanon-ev. poor medium evenness simple No 
Brillouin ev. poor medium eveness complex No 
McIntosh DI poor medium dominance simple No 
 
Sorensen’s similarity index is the simplest similarity coefficient. This index is designed to equal 1 in 
cased of complete similarity and 0 if the set is dissimilar and has no species in common. One of the 
great advantages of this measure is its simplicity. However, this virtue is also a disadvantage in that the 
coefficient takes no account of the abundances of species (Magurran, 1988). This index is fully based 
on the relative proportion of the species in sampling units. It does not take into account the evenness 
measure as well.  
 
2.5.2 Livelihood Diversity 
It is apparent that neither sample nor participatory methods provide a complete approach to 
investigating livelihood diversity for policy purposes (Ellis, 2000). A combination of both approaches 
is required, each serving different but complementary roles within an overall research design. 
Examples of such a complementary approach can be found in a number of different investigative 
contexts (eg. Moser, 1996; Woodhouse, 1998). In some cases, it has been found that a follow-up, semi-
structured group enquiry can give a clearer insights into the results of a pre-planned sample survey; in 
others, an exploratory rapid appraisal has been found to offers the best method to ensure 
appropriateness in the design of a sample survey (Ellis, 2000). A variety of semi-structured or 
participatory methods are as follows: secondary data and aerial photography review, direct observation, 
semi-structured interviews, ranking, stories and portraits, maps and transects, seasonal calendars, 
timelines, trend analysis, ethnobiographics, flow diagrams, decision trees, Venn diagrams, matrices and 
workshops.   
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Chapter III 
Study Site Description 

 
 
3.1    Bio-Physical Setting 
 
3.1.1 Location and physiography 
 
Nepal has been divided into five ecological regions which are High Himal, High Mountain, Middle 
Mountain, Siwaliks and Terai. Makwanpur district lies in Middle Mountain, Siwalik and Inner Terai. 
The proposed study site is situated in the Shiwalik region in the centre of Nepal. Two sites were chosen 
which were heavily deforested until 1988 AD. One site was handed over to the local community in the 
year 1988, and another was still belonged to the ownership of the government.    
 
The Siwaliks are comprised of soft, very erodable sediments with steep slope terrain, mostly poor 
porous soils, and a lack of perennial water course. This elevation ranges from 120 meters to 2000 
meters. This renders it unsuitable for cultivation and human inhabitation. As a result the Siwalik range 
is still covered by moderate to heavy forest cover. The area under forest in the Siwalik accounts for 
26% of Nepal’s natural forests (Ministry of Forestry, 1995).  
 
The study site, Churiyamai VDC is one VDC among 43 VDCs of Makawanpur district. It is located 
about 10 km far from district headquarters (Hetauda Municipality). The national highway, linking east 
to west, passes through this VDC.  The area is extended with the geographical coordination of 
27021'11" to 27025'11" north latitude and 84058'25" to 85005'23" east longitude. The total area of this 
VDC is 3507 hectare. 
 
3.1.2 Vegetation and soil 
 
 The dominant tree species of the Siwalik range in the country are: Shorea robusta, Pinus roxburghii, 
Schima wallichii, Anogeissus latifolia, Semecarpus anacardium, Dillenia pentagyna, Terminalia 
tomentosa, Syzigium cumini, syzigium jambos, Phyllanthus emblica, among many others. The study 
site is mostly consisted of loamy and sandy soils.  
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Figure 4: Location of the Study Area 
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3.1.4 Climate  
 
The average monthly precipitation of 23 years is presented in Figure 5. The highest average rainfall 
falls in July and the least in December and January. The maximum temperatures are in April, whereas 
the average peak temperature is in July (Figure 6). 
 

Average Monthly Precipitation of 23 Years

0

100

200

300

400

500

600

700

Jan
ua

ry

Fe
bru

ary

M
arc

h
Apri

l
M

ay
Ju

ne Ju
ly

Aug
us

t

Se
pte

mbe
r

Octo
be

r

Nov
em

be
r

Dec
em

be
r

Months

R
ai

nf
al

l (
m

m
)

 
Figure 5:  Average monthly precipitation of 23 years in the study site 
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Figure 6. Average monthly temperatures of the study site 
 
3.2    Socio-economic condition 
3.2.1 Population  
According to 2001 population census, the total population of the study area is 13730 with the total 
household of 2360. Out of the total population, 6818 (49.7 percent) are female and 6912 (50.3 percent) 
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are male. Family size is another demographic aspect which shows the status of family. The average 
family size of the area is 5.8 which is more than district’s family size. The total area of the VDC is 
3507 ha having 13730 populations. Therefore the density of population in the area is 3.91 persons per 
ha (391 person per sq. km.). In this study site, only 50.2 percent (6889) population are economically 
active. These populations have to take responsibility of the other 49.8 percent of the population.  
 
3.2.2 Occupation 
Agriculture is the major occupation of the people in the study area. Sixty five percent of economically 
active people are engaged in agriculture. The type of agriculture in this area can be ranked as a 
subsistence one. Here, others are mentioned for labour, as well as those people who collect fuelwood 
from the forest and sell in the market for their subsistence. Out of the total economically active 
population, 21 percent are still unemployed. These people have not any alternative, but are dependent 
on the forest. 

Occupation Status

21% 
Agriculture

6% Service

Business

Others

 
Figure 7: Occupation status of the people living in the study site (Source: District Profile, DDC Makwanpur, 2002) 
 
3.2.3 Land use  
Among the land use systems of the district, forest land occupies the highest percentage followed by 
agricultural land (Table 2). The district consists of 3.26 ha of barren land and more than 54 hectares of 
grass land.  
Table 2.   Status of land use of the study area. 
S.N. Land Use Area (in ha.) 
1. Cultivated Land 1211.86 
2. Forest Land 1240.21 
3. Bush/Shrub Land 463.69 
4. Grass Land 54.07 
5. Waste and Barren Land 3.26 
6. Orchid/Nursery 65.97 
7. Sandy Area 466.65 
8. Landslide Area 1.80 

65%5% 
3% Unemployed
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Figure 8: Land use and Soil of the study area 
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Figure 9.  Pole sized trees dominant in community forest 
 

 

             
Figure 10. A scene of national forest 
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Chapter IV 

Methodology of the study 
 
 

4.1 Study of tree diversity 
 
4.1.1 Sampling design, data collection and analysis 
 
All trees greater than 10 cm. diameter at breast height (dbh) were labelled. Similarly tree seedling 
species were also identified in the same sampled plots. Two rectangular plots each of 50m*50m size 
were established and two 10 meter wide transects were laid out parallel one side. The total area of the 
transect was kept 1000m2 in each plot. The number of individuals of each species was counted, and the 
crown cover was calculated using visual observation method. 
 
Most of the diversity indices data were analyzed using ECOSTAT computer programme. 
 
Hill’s diversity number 
 
Hill’s diversity numbers, N1 and N2 were used to describe the species diversity in the communities. 
They were expressed as: N1 = eH’ where H’ is Shannon’s species diversity index. 
H’ = -Σ (ni/N) In (ni/N) 
Where, 
ni = no. of individuals of ith species in the sample area. 
N = Total no. of individuals in the area. 
N2 = 1/λ; λ = Σpi2 where, pi = ni/N proportional abundance. 
 
T- test was used to test whether the species diversity indices were significantly different. For this, the 
following formulas were used (Batten, 1976, Pielou, 1977, Magurran, 1988). 
t = H’-H’2/√(VarH’1+var H’2) 
varH’=[Σpi(1npi)2 - Σpi 1n pi2]/ N=(S-1)/2N2 

df= (var H’1+var H’2)2/(Var H’1)2/N1+ (var H’2)2/N2 
Where, 
H’1, and H’2 are Shannon’s diversity indices of the NFA and CFA. 
Var H’ = variance of Shannon’s index 
Pi = Proportion of individuals = ni/N 
N = Total number of individuals in the site 
 
Evenness 
 
Hill’s modified index (E5) was used to calculate the evenness. This is expressed as: 
E5 = (1/λ-1)/(eH’-1) = (N2-1)/N1-1 
Where, 
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E5 = Hill’s modified index 
Y = Shannon’s index = Epi2 
H’ = Shannon’s index 
N1 and N2 are Hill’s diversity numbers where N1 indices the number of very abundant species in the 
sample, and N2 the number of abundant species in the sample. 
 
Similarity and difference 
 
The following indices were used to compare the similarity differences of the two communities: 
Soresen’s Index (SI) 
SI = 2C/A+B 
Where, 
C = number of species common to both sites 
A = total number of species in community A 
B = total number of species in community B 
 
Basal Area / Relative Basal Area 
 
Basal Area was calculated using the equation: 
BA = (Πd2/4)x1/1000 
Where, 
BA = basal area (m2) 
Π = 3.14156 
d = diameter at breast height (cm) 
 
Relative basal area (RBA) of each species was calculated dividing the total basal area of that particular 
species by the total basal area of all species. 
 
Community dominance (CD) 
  
Dominance was calculated for both communalities using a community dominance index similar in 
form to one developed by McNaughton (1968) to describe the apportioning of standing crop biomass 
among the most important species of the community (Tomkins and Grants, 1977). 
CD = (N1+N2)/Nx100% 
Where, 
CD = Community Dominance 
N1 and N2 are the number of individuals of the most abundant species. 
N = total number of individuals 
 
Tree density/Relative density 
 
Density was measured in terms of numbers of individuals per hectare. The relative density of each 
species was calculated dividing the total density of that particular species by the total density of all 
species.
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Frequency / Relative frequency 
 
The frequency of each tree species occurring in the transects were counted. Since the length of each 
transect was varied, frequency was counted taking a 100 m length in each transect. Similarly, relative 
frequency was calculated dividing the frequency of the particular species by the total frequency of all 
species. 
 
Importance Value Index / Importance percentage 
 
Importance Value Index (IVI) was calculated by adding three parameters: relative basal area, relative 
density and relative frequency. Importance percentage (IP) was calculated dividing the Importance 
Value of each species by the total importance values of all species. Mathematically, 
IVI =RBA+RD+RF 
IP= (RBA+RD+RF)/Total IVx100 
 
 
4.2   Study of livelihood 
 
4.2.1 Sampling design, data collection and analysis 
 
An intensive interaction with forest users of both national and community forests were done. In 
addition, semi-structured interviews were performed to collect information on the effects of 
deforestation and adoption of community forestry, taking into account five livelihood capitals viz. 
natural capital, physical capital, human capital, social capital and financial capital. Executive members 
of the CFUGs were among the respondents from the community forest, whereas functional groups 
were from the national forest users.  
 
Since the objective of this study is to quantify the effects of deforestation on the livelihood capitals, I 
need to document peoples perception on various socio-economic and bio-physical parameters. 
 
Focus Group Discussion  
After the individual interviews, the Focus Group Discussions (FGD) held in the deforested areas of the 
whole district. The participants of FGD were the persons who were involved in Community Forestry 
practices and representatives of political parties, social workers and other interested peoples in the 
forest nearby and the concerned VDCs/DDC. In addition, members of CFUGs district Federation and 
Forest Product Users Federation were also attended the discussions.   
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In Nepal women are primarily responsible for most of the household activities and collection of 
firewood, fodders, and small timber. In this sense, women being immediate beneficiaries of the study, 
special attention was given to include a considerable percentage of women in each FGD.  
  
Informal Interactions  
 
In addition to the formal discussion and questionnaire survey, some informal interactions with the 
residents/ institutions, with marginalized and disadvantaged people were also done in the study 
site/districts. In addition, secondary information from government and non-government sources were 
taken. 
 
  
 

            
 

Figure 11.  Field Staff Measuring tree diameter 
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Figure 12. Local Advisor, Mr. Kafle, instructing field enumerators about the sampling methods 

 

Figure 13. Researcher interviewing CFUG executive members  
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Chapter V 
Results 

 
 

5.1  Status and Trend of Deforestation 
 
Local People in the study area immigrated from elsewhere. Among the respondents 55% were settled 
as long as early 1950s, whereas some (13%) had come to this place recently. The majority of the early 
migrants had come to this place after having damaged their lands and properties by landslides and 
flooding. The migrants were pouring in after 1963 AD, the year when the malaria was eradicated in the 
area. The migrants felled as much trees as they could in the open access national forest and started to 
settle. The principle of Hardin’s tragedy of commons can be applied here (Hardin 1968 as quoted in 
Carter 2003). The respondents were on the opinion that as the central Terai and Inner Terai regions 
were fertile, accessible and had enough employment opportunities in the nearby cities, the trend of 
deforestation increased with the increase in the rate of migration (Figure 9). In the district, more than 
18 square kilometres forest area was completely lost due to encroachment. However, deforestation was 
prevalent in almost all forest area. In 1988 the crown cover in the existing Community Forest area was 
less than 10%, whereas it is more than 60% now. Nevertheless, in the National Forest the percentage 
crown cover is around 40%. The deforestation was triggered by poor forest management, politics of 
vested interest and development infrastructures such as road construction, industries and national 
electricity grid lines. The state could not give enough attention for the protection of national forest, 
which was the reason why community forestry was adopted in the district. 
 

Figure 14. Decline of Forest Cover in the District over the years
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5.2  Tree Diversity 
 
5.2.1 Species Composition and Tree Diversity 
The sampling plots in the community forest supported a higher number of tree individuals (Table 3), 
but the species richness was higher in the national forest. The national forest also contained some 
‘unique’ species, found only there, Terminalia tomentosa, Terminalia chebula, Semecarpus 
anacardium and Anogeissues latifolia were species found only in the national forest. The first three 
species are relatively less useful as compared to Shorea robusta, Schima wallichii and Syzigium 
cumini. Terminalia tomentosa, a renowned timber species in the Terai region could have been depleted 
in the community forest due to over use of this species by rural communities before and right after the 
handover of the community forest to them. This statement is supported by the fact that more than 2.8% 
of total individuals of tree seedlings of this species were found in the same community forest (Table 5). 
 
A total of 745 individual trees were recorded in community forest and 485 trees in national forest 
(Table 3). Shorea robusta was the most abundant species followed by Syzigium cumini in both study 
sites. A total number of 5 tree species in community forest and 7 species in national forest were 
recorded from the sampled area. 
 
Table 3. Composition of tree species (>10  cm. dbh) per ha. 

S.N. Species 
Community 

Forest
National Forest 

1  Shorea robusta  630   (84.6 %) 335   (69.1%) 
2  Schima wallichii     30     (4.0 %) 30     (6.2%) 
3  Syzigium cumini   65     (8.7 %) 55   (11.3%) 
4  Terminalia tomentosa 0        (0 %) 10     (2.1%) 
5  Semecarpus anacardium 0        (0 %) 40     (8.2%) 
6  Phyllanthus embhis      15     (2.0%) 5     (1.0%) 

     7 Anogeissues latifolia 0       (0 %) 10    (2.1%) 
     8 Terminalia bellerica 5     (0.7%)              0 

Total 745   (100%) 485   (100%) 
Percentage figures in parenthesis indicate the relative dominance of the species in the respective forest regime. 
 
 
5.2.2 Basal Area, Tree Density and Community Dominance 
 
Basal area (>10 cm DBH) was higher in the national forest than in the community forest (Table 4). But, 
tree density was higher in the community forest than in the national forest. Similarly, community 
dominance (CD) was also higher in community forest. The users do not allow all species to grow in 
community forest, and support only selected useful tree species. 
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Table 4. Percentage and total basal area, tree density and community dominance 
Site Community Statistic Unit CF NF 

Basal area m2/ha 15.4 17.42 
Tree Density (>10 cm. dbh) No/ha 745 485 
Community Dominance % 93.3 80.4 
 
 
5.2.3 Importance Value Index 
 
Shorea robusta  contributed to more than 65% of the importance percentage in the community  forest, 
as calculated from relative basal area (RBA), relative frequency (RF) and relative density (RD), 
whereas it was slightly less (56.7%) in the national forest. Importance percentage is a measure of 
influence of each species on the forest community. Importance value of Syzigium cumini and Schima 
wallichii were higher in the community forest (Table 5). This suggests that the importance value 
percentage of more useful species in terms of commercial and private use were higher in the 
community forest than in the national forest. In the community forest Shorea robusta accounted for 
78% by basal area and 75% by density compared to 82 and 69% respectively in the national forest. It 
shows that more older trees with lesser number of individuals are found in the national forest.     
    
Table 5. Importance Value Index of major tree species 

Importance Value 
Community Forest National Forest SN. 

  
Species 

  RBA  RF  RD  IV  IP  RBA  RF  RD  IV  IP 

1 
 Shorea 
Robusta  0.86  0.235  0.85  1.95  65.0  0.82  0.18  0.69  1.69  56.7

2 Syzigium cumini  0.07  0.235  0.09  0.40  13.3  0.05  0.18  0.11  0.34  11.4

3 
Phyllanthus 
embhis  0.01  0.235  0.02  0.27  9.0  0.01  0.09  0.01  0.11  3.7 

4 
 Schima 
wallichii  0.05  0.235  0.04  0.33  11.0  0.07  0.18  0.06  0.31  10.4

5 
 Terminalia 
tomentosa  0  0  0  0  0  0.01  0.09  0.02  0.12  4.0 

6 
 Anogeissues 
latifolia  0  0  0  0  0  0.02  0.09  0.02  0.13  4.4 

7 
 Semecarpus 
anacardium  0  0  0  0  0  0.02  0.18  0.08  0.28  9.4 

8 
Terminalia 
bellerica 0.06 0.059 0.01 0.13 4.0 0 0 0 0 0 

Total        3.08  100        2.98  100 
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5.2.4 Species Richness and Diversity 
 
Table 6 and 8 show the computed values of different community statistics. In the national forest, 
irrespective of low species abundance, the diversity index (H1) was significantly higher than in the 
community forest. Also, individuals were more evenly distributed in the national forest. The national 
forest also supported the higher species diversity regardless the lower number of tree seedlings. Both 
the species richness and evenness statistics were higher in the national forest (Table 6). 
 
Table 6. Species Richness, Species Diversity and Evenness Indices 

Site Community Statistic Symbol/Unit CF NF 
Species Richness  No. 5 7 
Diversity λ 0.5894 0.5014 
  H1 -0.833 -1.072 
 N1 0.435 2.921 
 N2 1.376 1.994 
Evenness  E5 0.289 1.933 

 
 
5.2.5   Tree seedling composition and diversity 
 
The community forest had a higher number of tree seedlings than the national forest (Table 7). As 
observed in the tree individuals, Shorea robusta outnumbered the seedlings of other species. This was 
followed by Syzigium cumini. 
 
Table 7. Number of tree seedling per ha. in the Community and National forests. 
S.N. Species Community Forest National Forest 

1 Shorea robusta 43267     (91.3%) 34667  (85.2%) 
2  Schima wallichii       333     (0.7%)     933    (2.3%) 
3 Phyllanthus emblica      400     (0.8%) 333    (0.8%) 
4  Termibalia tomentosa    1333     (2.8%) 1800    (4.4%) 
5 Terminalia chebula       133     (0.3%) 67    (0.2%) 
6 Syzigium cumini     1667     (3.5%) 1933    (4.8%) 
7  Syzigium jambus       0         (0 %) 133    (0.3%) 

8 
 Semecarpus 
anacardium 

     133     (0.3%) 533    (1.3%) 

9  Dillennia pentagyna   133     (0.3%) 0       (0%) 
   10 Anogeissues latifolia 0         (0%) 267    (0.7%) 

Total 47399      (100%)  40666   (100%) 
Percentage figures in parenthesis indicate the relative dominance of the species in the respective forest regime. 
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Table 8. Species Richness, Species Diversity and Evenness Indices of tree seedling 
 

Site Community Statistic Symbol/Unit CF NF 
Species Richness  No. 8 9 
Diversity λ 0.821 0.785 
  H1 -0.397 -0.596 
 N1 1.487 1.815 
 N2 1.217 1.275 
Evenness  E5 0.487 0.815 
 
5.3 Livelihood Diversity 
 
Thirty individuals residing nearby the national forest were asked to respond on the effects of 
deforestation on the various livelihood indicators. The same numbers of individuals being general 
members of CFUG were asked various questions related to the effects of management of forest by the 
local communities on their livelihoods. 
 
Almost all respondents (97%) experienced that deforestation contributed to the formation of gullies and 
occurrence of debris flow. Due to the reduced availability of forest products in the nearby forest, rural 
people had to buy their daily requirements of fuelwood, fodder and small timber from elsewhere. This 
increased their household expenditures. However, a majority of the respondents did not experience any 
decrease of the household income due to deforestation. Natural disasters such as floods, landslides and 
debris flow were enhanced by deforestation. A majority of the respondents were of the opinion that the 
reduced availability of the forest products increased their misery (Table 9). 
 
Table 9: Effects of deforestation on livelihood (Figures are in percentage) 

Statement Yes No No Response 
Deforestation reduced HH income 27 67 6 
Increased gullies/debris flow/soil erosion 97 0 3 
Decreased productivity 73 27 0 
Increased HH expenditures (to buy forest 
product…) 

86 7 7 

Increased natural disaster (landslides/flood) 100 0 0 
Decreased social cohesion (increased  
quarrelling/conflict among villagers) 

53 33 14 

Decreased plants and wild animals 93 0 7 
Increased misery of people (due to decreased 
availability of forest product). 

83 7 10 

Increased in the atmospheric temperature 70 0 30 
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The protection and management of forests by local communities had on the other hand increased tree 
abundances, supported to infrastructure development, increased the number of wild animals, and 
increased the social cohesion (Table 10). 
 
Table 10:  Livelihood Indicators (Figures are in percentage) 

Livelihood.. Indicators Yes No No 
Response 

Increase in supply of fuel 
product 

50 40 10 

Increase in wild animals 80 0 20 Natural Capital 

Increased abundance 100 0 0 
Increase in Ag. productivity 60 0 40 

Physical Capital Increase in physical 
infrastructures 

93 0 7 

Human Capital Increase in trained human 
resource 

80 7 13 

Increase in social cohesion 60 7 33 Social Capital Decrease in conflict 53 7 40 
Increase in HH income 33 40 27 
Decrease in expenditure  
Increase in CFUGs income 100 0 0 Financial Capital 

  
Before the adoption of community forestry, it was very difficult to collect firewood, fodder and timber, 
but this is not the case now. Minimum requirements of forest products are fulfilled from the nearby 
forests through the approval of the CFUG. After implementation of the CF, the numbers of households 
rearing livestocks are increasing and the productivity of agriculture is increasing.  
 
Availability of fodder, fuelwood, bedding materials for domestic animals and small timber has been on 
the rise. Illegal cutting of trees in the community owned forest has been strictly controlled. This has 
forced villagers who have some land to practice farm forestry, to plant trees on field bunds along the 
canal banks and barren lands. Some villagers who do not own any private lands have difficulty to get 
their daily requirements of fodder, fuelwood and small timber. 
 
In one community there were 25 households of Chepang, a very underdeveloped tribe. However, they 
did not become members of CFUG as they lost their occupation of selling fuelwood after the provision 
of schedule in the area. The Chepang members have now adopted the stone-grinding (manually) job in 
the riverside areas. 
 
Community forestry has not directly helped to alleviate poverty. With the initiation of CFUGs, some 
developmental activities such as road construction, support to schools, and relief and rescue of disaster 
victims have been done. However, CF has not supported to uplift the socio-economic conditions of 
backward caste and economically deprived people. 
Not all community people have benefited from the community forest. Only elites and politically and 
socially active people have received benefits. Biodiversity in the community forestry is better than the 
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national forest, but due to the lack of knowledge of the community people the less known species are 
removed at tending operations. 
 
5.3 Visual (Field) Observation 
 
Several observations of the study sites were made during the field visits. A distinct difference was 
found in the land conditions, tree density, crown cover and the status of the forests between the two 
sites. Several gullies and debris flow were seen in the national forest, whereas such hazards were 
stopped in the community forest. Crown cover was relatively dense in the community forest and 
seasonal streams were frequently seen in the national forest (Figure 10, 11). The national forest had a 
relatively open canopy, and is very exposed. Some of the ground flora species and climbers (e.g. 
Bauhinia vahlii) which are commonly found in natural forest were absent in both forests. In most 
places, the forest had a single canopy layer. 
 

 
 
 

 Figure 15. Economic status and institutional development improvising in the 
community forest area 

 
 
A number of countering measures have been carried out to reverse the land degradation process. 
Majority of them include:  handing over of government forest to community (community forest), agro-
forestry practices, farm forestry, leasehold forestry, use of organic fertilizer, animal manure, compost 
manure emphasized, EIA emphasized in development construction, training/non formal education 
initiation, landslide/flooding control programmes, and poverty alleviation programmes. 
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Figure 16. Formation of Gullies in the National Forest 

 

Figure 17. A dense community Forest 
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Chapter VI 
Discussion  

 
 

I examined the forest situation in one important district, the Siwalik region where both National Forest 
and Community Forest could be analysed. 
 
6.1  Trend of Deforestation 
 
The eradication of malaria in late 1950s led to widespread settlement in the study area mainly by 
migrants from mid-hills. This together with unsustainable exploitation of the forests has resulted in 
large-scale deforestation. It is clearly seen from the study that the trend of forest decline in the study 
area is increasing until 1980s whereas it is increasing but in decreasing trend since then. This might be 
due to spill over effects of the community forestry. It is also seen that in the national forest the 
deforestation rate was higher than the forest growth rate, however after implementation of the 
community forest management the growth rate is on the rise. It is also apparent that for the 
sustainability of the forest resource the deforestation rate should be lower or equal to the forest growth 
rate.    
 
The decrease in land productivity is due to the high deforestation rate in the study area. A number of 
counter measures have been carried out from the government however they are not producing results as 
expected. In practice, the degradation rate and the counter measures are not balanced.  
 
6.2 Species Composition and Tree Diversity 
 
The decreased crown cover in the national forest until 1988 was a direct consequence of deforestation. 
However, the slightly increased crown cover in the national forest in recent years was the spill over 
effects of the introduction of community forestry in the district. The prevention of deforestation helped 
to increase the number of individual trees. Some less useful species such as Semecarpus anacardium, 
Anogeissus latifolia, Terminalia chebula and Terminalia tomentosa were found only in the national 
forest, whereas the community forest contained more number of useful species. The less useful species 
were discarded because users were not aware of the ecological importance of those species. 
 
Deforestation decreased the number of tree species in both sites. However, the national forest contained 
a higher number of tree species than the community forest. The reason was the poor knowledge of local 
forest users on the tending operations and was partly due to their less interest in protecting ‘unwanted’ 
species. This statement is supported by the higher number of useful species such as Shorea robusta, 
Syzigium cumini and Schima wallichii in the community forest.  
 
Despite a significantly higher tree population density in the CF, Shorea robusta had the highest relative 
dominance in both sites. Also, the basal area was higher in the national forest. This was due to older 
trees found in the national forest compared with the community forest. Shorea robusta had a higher 
importance value in the community forest than in the national forest. However, the Shannon’s diversity 
index was higher in the national forest mainly due to higher species richness and evenness. 
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The community forest supported a higher number of tree seedlings than the national forest. CF also 
contained more species of tree seedlings than of tree species greater than 10 cm DBH. There were five 
species of trees greater than 10 cm DBH in the community forest, whereas eight species of tree 
seedlings were found in the same site. This indicated that protection of forest from deforestation not 
only increases the number of tree individuals, but also contains a higher number of tree seedling 
species. It also showed that more number of tree individuals and tree seedling species are coming up.  
 
Nevertheless, the diversity index of tree seedlings was slightly higher in the national forest than in the 
community forest. 
 
6.3  Socio-economic Conditions 
 
Participatory interaction with forest users and interviews with local people revealed that deforestation 
decreased the number of plants and wild animals, increased soil erosion, and contributed to the 
occurrence of gullies and debris flow. This further lead to lower agriculture productivity, and 
contributes to an increase in the atmospheric temperature. The findings are supported by Karpagam 
1991. However, it is still unclear whether the increase in atmospheric temperatures over the years is 
due to deforestation or burning of fossil fuels. 
 
The study did not reveal that deforestation reduced the household income. Although other responses 
from the same respondents supported the statement that deforestation would reduce the household 
income, the direct link in this context could not be established. As a majority of the respondents relied 
on national forests for their livelihood before the introducing of the CF, they did not perceive that the 
deforestation directly affected their household income. In addition, the household expenditure 
increased because of the less availability of the same before the introduction of community forestry. It 
has also led to increased misery of local people due to the shortage of forest products in the vicinity. 
 
Similarly, the study strongly supported the fact that the protection and management of forest by local 
people positively affected a majority of the livelihood parameters. In addition to the natural capital and 
physical capitals, the indicator related to human and social capitals also increased after the adoption of 
community forestry. Local foresters participated in training programmes on capacity building and 
various skill development schemes. The CF approach also helped resolving small issues and conflicts 
at local level and there was an increase in the social cohesion. The finding of this study revealed that 
control of deforestation contributes to the increase of all the aspects of livelihood capitals.  
 
Based on the results the hypothesized mechanism proposed for this study prepared before beginning of 
this study can now be modified as follows (Figure18). 
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Figure 18: Modified Hypothesized Mechanism of the Effects of Deforestation 



Chapter VII 
Conclusion and Recommendation 

 
7.1 Conclusion 
 
Based on the results and discussion, the following conclusion can be drawn: 

1. Deforestation decreased the number of tree species as well as individuals. However, the study 
failed to state that the protection of forest from deforestation for a short period of time changes 
the diversity indices. Nevertheless, the trend of coming up more species of tree seedlings was 
on the rise. Hence, the hypothesis that deforestation changes the tree diversity was proved. 

 
2. The study revealed that deforestation decreased the species number of trees and wild animals, 

increased soil erosion and contributed to the occurrences of gullies and debris flow. This has led 
to the decrease in agriculture productivity in the study area. This study also supported the fact 
that the protection of forest from deforestation by local people helped increase the majority of 
livelihood parameters positively. Thus, the hypothesis that the protection of forest from 
deforestation will have positive effects on livelihood of local people was accepted.  

 
3. One of the major positive impacts after the promulgation of the community forestry approach 

was widely anticipated problem of serious forest product shortage. This has largely been 
averted from the community forestry. However, the study revealed that some genuine CFUG 
members have been excluded from community forestry benefits.  

 
7.2 Recommendations 
 
The following recommendations are made for the further improvements of similar studies: 

1. Except the tree and tree seedling diversity, this study heavily relied on the interaction and 
interviews with the local people, CFUG members, NGOs and foresters. Information such as soil 
erosion, formation of gullies, debris flow and atmospheric temperature should be verified and 
quantified scientifically. 

 
2. The linkage between deforestation and household income could not be maintained clearly. 

Further studies are required on this context. 
 

3. Similar studies should be carried out at regular intervals, as the time span could affect or trigger 
the effect. 

 
4. Local people either seem unaware about the importance of lesser known species or not 

interested in protecting them. If the high tree diversity is expected from the community forest, 
CFUG members should give regular orientations on the importance and methods of tending 
operations for those species. 

 
5. Government efforts need to be made to address issues like exclusion and non-equitable 

distribution of forest produce in community forestry scheme. 
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Annex 1  
 

Questionnaire-1 (National forest) 

Effects of Deforestation on Tree Diversity and Livelihood  
of Local People in Nepal 

Date: 
1. Demographic information 
 
Name of respondents:……………………………………Sex:……..Age:…………. 
VDC/Ward:……………………….Educational status:……………………………. 
Total family members in the household:………Total illiterate members:………. 
 
2. Social and economic information 
 
Average annual income of the HH: 
Major sources of income at present: Job/Business/Agriculture/Forestry/Others 
(specify)………………………………………………………………………………. 
Major sources of income some 10 years ago:……………………………………… 
Institutional membership (social/economic) of any members of the HH: Yes/No 
If yes, name of the institution(s):……………………………………………………. 
Activities of the institution:………………………………………………………….. 
What economic benefits have you received from forest? (Leaf litter, fuelwood, fodder, small timber 
for household consumption and sale, coal, others specify) ………. 
......................................................................................................... 
3. Ecological Information 

       Status of forest condition 
 50 yrs ago 30 years ago 10 yrs ago At present 
Very dense with big wild 
animals such as 
tigers/elephants, 3-4 storey 
in canopy,  

    

Dense, 2-3 storied forest, 
wild animals like deer 
species and a few of big 
carnivores,  

    

Sparse forest, Trees of low 
commercial value prevalent. 
No big wild animals.  
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Status of deforestation 
Rampant 
Medium 
Low 
None at all 
 
Causes of deforestation 
 
HH consumption (Fuel wood, fodder, small timber): 
Commercial logging (legal): 
Illegal logging (Domestic/timber smuggling to India/China): 
 
Effects of deforestation on: 
 
Income of local people: What and how? 
………………………………………………………………………………………………................
.................................................................................................................  
Reduction of tree species: What species? Number of individuals?........................... 
……………………………………………………………………………………….. 
Decrease in agricultural land productivity…………………………………… 
………………………………………………………………………………………. 
Reduction in biomass………………………………………………………………… 
Shortage of availability of fuel wood, fodder and small timber from nearby forests: 
……………………………………………………………………………………… 
Level of increased misery of people: (Very high, medium, low and none at all) ……. 
……………………………………………………………………………………… 
Opportunity cost of fuelwood, fodder, small timber (when harvested from nearby forests and 
brought from market)………………………………………………….. 
 
Any changes in temperature, rainfall pattern, frequency of drought occurrences before and 
nowadays? 
 
 
 
Is there any increase in soil erosion, formation of gullies, landslide occurrence, sedimentation, 
flooding, and increase in river-damaged areas in the village? 
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………………………………………………………………………………………
…………………………..Any other effects of deforestation you have 
noticed?..................................................................................................................................................
....................................................................................................................Other comments, if any 
………………………………………………………………... ………………… 

•  
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Questionnaire-2 (Community forest) 

Effects of Deforestation on Tree Diversity and Livelihood  
of Local People in Nepal 

 
What were the key reasons behind establishing community forestry in the village? 

 
 

Which changes have occurred on the following since then? 
• Forest conditions 
• Plant diversity 
• Faunal diversity 
• Income of local people 
• Availability of fuel wood, fodder, leaf litter and small timber 
• Soil erosion, landslides, flooding, rise in temperatures, rainfall patterns 
• Cohesiveness among FUG members 
 
Any other benefits of community forestry? 
 
 
Are there any negative effects of community forestry? 
 
 
Please mention the composition of FUG committee by ethnic group, sex, economic status? 
 
 
 
What are the bases of distribution of forest products? 
 
 
 
 
 
Is there any thing worth mentioning about the successful or failure cases??? 
 
 
 
 
 
 
 
 
 
NB: Same questionnaire as in National Forest 
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9Questionnaire-3 (Checklist of questions for forest officials and district level other 
stakeholders) 
 
1. Condition of forest in the district- past and present. 
2. Major causes of deforestation in the district. 
3. Major effects of deforestation 
4. Benefits of forests to local community 
5. Peculiarities of national and community forests - their positive and negative aspects. 
6. Any other suggestions for the use of forest resource for the raising of local economy. 
7. What have been done to counter the deforestation in the district? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 46



 

Annex 2 
 

Year wise Community Forestry User Groups Records 
Makwanpur 

 
Year No. of 

FUGs 
Area in 
Hectare 

No. 
of 
HH 

FUC 
size 

Femal
e in 
FUC 

CF area 
in 
Ha/HH 

1990 1 46.25 140 17 2 0.33
1993 19 2334.22 2948 224 32 0.79
1994 20 2655.41 4635 234 35 0.57
1995 35 4999.93 5442 406 124 0.92
1996 21 4550.86 3367 235 34 1.35
1997 27 6686.66 5658 316 85 1.18
1998 10 953.96 1672 118 16 0.57
1999 17 2902.95 3182 212 58 0.91
2000 35 3992.15 5215 410 92 0.77
2001 25 4379.12 2955 299 71 1.48
2002 28 2643.76 3336 332 92 0.79
2003 7 1024.66 849 87 28 1.21

Total/Average 245 37169.9
3 

3939
9

2890 669 0.94

Average/FUG  151.71 161 12 3  
Source: District Forest Office, Makwanpur  
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Annex 3:       Action Plan 
 

Time Schedule 

Months Activities 

Jun/July   Aug/Sept Oct/Nov

Expected outputs Verifiable Indicators 

1.1 Organise interaction programme with District 
Forest Offices about the study.       

An interaction meeting with the DFOs held. Methodology and the action plans finalized from the 
interaction meeting. 

1.2 Review/collect relevant literatures on 
encroachment/deforestation status, legal provisions and 
maps of the study areas. 

      

Relevant literatures on status of deforestation / 
encroachment, legal provisions and maps of the 
study site reviewed and collected. 

Existing status of deforestation/encroachment, legal 
provisions and relevant maps reviewed/collected 
and documented. 

1.3 Make reconnaissance visit of the study site        A reconnaissance survey of all study sites done. A survey report prepared. 

1.4 Develop questionnaires for the collection of 
data/information relating to extent, causes of and 
possible remedial measures for encroachment.         

Detailed questionnaires for the collection of 
data/information prepared and pre-tested. 

Questionnaires are prepared, pre-tested and 
finalised. 

Identify/design sampling plots (Transects/quadrats) 
      

Sampling plots based on stratified random 
sampling identified, Transects and quadrats laid 
out.. 

Sampling plots are identified in all the study sites. 

Organise interaction meetings with village and district 
level stakeholders.       

Interaction meetings with different stakeholders 
organized. 

Interaction meetings in all the study sites are 
organized and relevant information collected. 

Collect socio-economic and  plant diversity data. 
      

Questionnaire survey and data collection done. Primary data and information are collected through 
the questionnaire survey/observation. 

Organise consultative meetings with encroachers, local 
people and institutions. 

      

Consultative meetings in all districts organized 
with the encroachers, other users and 
institutions.  

Primary and secondary data/information are verified 
and updated through organising consultative 
meetings with the local stakeholders. 

Collect information through informal interations with 
the local people, encroachers and other stakeholders. 

      

Data/information collected through informal 
meetings with the stakeholders. 

In addition to the questionnaire survey, data and 
information are collected through informal 
meetings. 

Analyse the preliminary data and prepare draft report. 
      

Data/information analysed and draft report 
prepared. Draft report is prepared. 

Verify initial findings of the study. 
      

Initial findings verified through consultative 
meetings with and village and district level 
stakeholders. 

Initial findings of the study are verified and the 
report revised accondingly. 

Examine existing status of the management efforts in 
the study sites. 

      

Existing initiatives of the forest management 
including the efforts to control the 
encroachment problem explored and 
documented. 

Existing forest management efforts are documented 
added to the report.. 

Prepare and present the draft report.       Draft report prepared / verified / finalised. Report prepared. 
Submission of the final report.       Final thesis submitted. - 
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