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Abstract 

Forest resources are either altered by natural or by human-induced factors; however, human-
interventions are more aggressive and have influenced forest depletion in a variety of ways. We 
used ancillary data sources, GIS and simple statistics to assess the socioeconomic impact in 
forest degradation process. Pearson’s correlation coefficient significantly showed (г = - 0.750 
and - 0.788 at p = 0.01) a negative association between population and forest area lost for 1958 
and 1978 respectively. Moreover, forest area lost and arable land growth has showed a strong 
negative correlation association significant (г = -.745 at p = 0.01) for 1958-1996 while 
association also negatively correlated and significant (г = -.485 at p = 0.05) for 1958-2001. 
Forest area lost and food insufficiency in 2001 also showed a strong negative association 
significant at (г = - .492, p = 0.05). Similarly, pressure on forest significantly increased from 2.4 
people/ha to 17 people/ha during the same period. This shows the Terai forest is undoubtly 
susceptible with certain socioeconomic factors. This information could be useful and preliminary 
source to course of action for further probing of socioeconomic collision in deforestation and 
forest degradation processes in Nepal.  
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1. Introduction 

Forest resource and its status is necessarily important and required if forest to be managed 
effectively and protective measure developed and enforced (Boyd et al., 2002). It is widely 
recognized that human intervention in land utilization has changed forest cover over time. 
Further, land use change by human deeds has become a proximate factor that catalyses 
deforestation and forest degradation (Tole, 1998; Koop and Tole, 2001; Uusivuori et al., 2002). 
Population growth plays an important role in triggering tropical deforestation (Butler, 2001). 
However, research concise by Geist and Lambin (2002) on tropical deforestation realized that 
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populations virtually never work in isolation; rather, other socioeconomic factors mediate 
between population attributes and agricultural systems. Various studies and researches have been 
approaching for deforestation and forest degradation processes. MPFS reported that these 
processes in Nepalese Terai stirred with migration (MPFS, 1988) where >90% population were 
from hills which also play an important role in rising population pressure in Nepal. Rapidly 
growing population and arable land expansion are also causes of heavy pressure in Terai forest in 
recent decades (Rautiainen, 1999). Some stated that agriculture expansion has influenced the 
reduction in natural vegetation while expansion proceeds to meet the growing demand of 
population, is also a major threat in many developing countries (Brink and Eva, 2008; LRMP, 
1986; JAFTA, 2001).  

Scholastic attention has been ever growing about humans relations in forests in recent decades 
(Lambin, Geist, and Lepers, 2003; Lepers et al., 2005; Williams, 2002 cited in Redo et al., 2009). 
However, a few studies have been executed about population and natural resources (Gurung, 
1989; Shrestha, 1999) in Nepal yet.Therefore, in this study we used ancillary data sources to 
analyse the relationship between socioeconomic factors and forest degradation process in 
Nepalese Terai. This information could be helpful to use as preliminary sources in the planning 
and decision-making level probing to the strategy against socioeconomic interference in 
deforestation and forest degradation processes in Nepal.  
 

2. Methods and Materials 

2.1 Study area 

Terai region is a lowland tropical and subtropical belt of flat, alluvial land in Nepal. It covers 
nearly 17% of the total land of the country, 20 districts and ranges from 60-100 m from mean sea 
level. Terai region was sparsely populated before 1960 because it was infested with malaria 
(Darsi and Pradhan 1990). Migration started after malaria was eradicated in the early 1960s and 
infection rate was reduced from almost 90% in the early 1950s to much lower levels in the 
1970s. Similarly, the infant mortality rate was reduced from 70% (1957) to zero in the early 
1970s (Jung 2001, Guyatt and Snow 2004 in Joshi, 2006). 

After then, population growth and migration has accelerated and human intervention has 
expanded with infrastructural development and resettlement program launched by the 
government. Terai is recognized as richest economic zone in terms of agriculture and forests land 
and the most favourable region for economy development (ADB, 2005). Due to sound 
geographical viability Terai has a greater availability of agricultural land and the largest 
commercially exploitable forests in the past. However, the forests are being increasingly 
destroyed because of growing population, demands for timber and agricultural land.  
 

2.2 Data collection and data analysis 

There were quite a lot of difficulties to get the time series data of forest cover and land use 
change at district level in Nepal due to lack of field surveys data, complexities in data gathering 
and updating and high cost for data purchasing. However, some data are collected by various 
institutions for their own purposes that were made available in the present context in this 
research. Some of these data sources are Central Beaure of Statistic (CBS, Govt. of Nepal), 
Ministry of Forest and Soil Conservation (MFSC, Govt. of Nepal), and other authorized 
institutions. Data on total forest area and population in 1958, 1978, 1991 and 2001 of 20 Terai 
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districts were available from secondary sources. However, migration data was not available 
except for 1991-2001. Similarly, we used ArcGIS 9.0 software to map the temporal changes in 
forest area in Terai during 43 years and SPSS for simple statistical analysis such as descriptive, 
correlation and regression analysis.  

 

3. Results 

 3.1 Forest resource depletion trends  

Figure 1 stated that in most of the Terai districts, forest covers was depleted noticeably 
during the period of 1958-1978 and the depletion in forest covers was accounted  for >15-30% in 
6 districts, >30% in 8 districts out of 20 districts. Data further revealed that there was >30% of 

 

 
Figure 1  Forest covers changes between 1958 and 1978. 

forest covers depletion in between 1958-2001. Among them, Bardiya and Parsa accounted the 
largest forest covers lost by 80/80% and followed by Jhapa 79%, Sunsari 74%, Chitwan 67% and 
Kanchanpur 66% (Figure 2).In most of the districts forest covers was depleted by >40% of the 
total forest covers of the district.  

In 1958 the total forest covers was accounted for almost 2,299 thousand ha but the forest 
covers was reduced to 1,149 thousand ha in 2001. Besides this, from 1958 to 1978 almost 
630,937 ha and in between 1978-2001 almost 448,429 ha which is a total of 1,079,366 ha of 
forest area was disappeared during the last 43 years in Terai districts.  
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Figure 2 Forest covers changes between 1958 and 2001. 

The per capita availability of forest area was also decreased considerably during the 43 yrs 
period in Terai. It was 0.69 ha in 1958 but was sharply reduced with 0.29 ha at 1978 while 
steadily followed for the rest years and was reached at 0.10 ha per capita in 2001.  

3.2  Chronological growth flow of population and forest area in Terai 

Table 1 showed that a mean lost of forest area by -1.89%/yr whereas mean population growth 
was increased by 3.14%/yr during 1958-2001. This shows the effect of population growth in 
forest area loss (negative growth of forest) in Terai. Additionally, the pressure on forest land was 
also increased significantly from about 2.4 people/ha in 1958 to 17 people/ ha in 2001. The 
details of the descriptive statistics are presented in Table 1. 

 
Table 1  Descriptive statistics  

Indicators N Minimum Maximum Mean Std. Deviation 

Forest growth (%) 20 -3.77 -.08 -1.89 1.094 
Population growth (%) 20 1.92 4.90 3.14 0.841 
Population forest ratio 1958 (No./ha) 20 .30 6.20 2.34 1.912 

Population forest ratio 1978 (No./ha) 20 1.00 11.50 5.58 3.932 

Population forest ratio 1991(No./ha) 20 1.90 27.90 13.05 8.287 

Population forest ratio 2001(No./ha) 20 2.40 32.80 16.91 10.366 

Immigration in Terai from1991-001(%) 20 3.96 42.06 16.74 12.835 
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3.3  Relationship between population growth and forest area loss in Terai 

To perceive the relationship between the growth of forest area and the population between 
1958, 1978, 1991 and 2001, growth of both variables was calculated and correlation and 
regression analysis has performed. Following equation was used to calculate the growth of forest 
area and population.  

 
  Grate = (FA/BA) (1/N) -1 
Where, 
      BA = Base year forest area or population considered at 1958 
      FA = Final year forest area or population considered at 2001 
      N = Number of total year (42 year) 
 
Pearson correlation analysis has performed using the total population and forest area of 1958, 

1978, 1991 and 2001 to find the association between changes forest area in respect to population 
increases. The correlation coefficient showed a significant (г = -.750 and г = -.788 at p = 0.01 
level) result for 1958 and 1978 respectively, but a weak association has shown for 1991 and 
2001. However, the in-migration trend didn’t show statistical relation with forest loss in Terai.  

The regression coefficient of determination between the growth of forest area and population 
for 1958-1978 was found to be low R2 = .182. Similarly, regression coefficient of determination 
for the year 1991-2001 showed comparatively lower R2 =.138 than the previous period. 
Moreover, it was noticeably a very low R2 = .016 observed for the period 1958-2001.  
 
3.4  Relationship between population, arable land expansion, food deficit and forest area  

We also performed the correlation analysis for the growth rate of arable land, food deficit and 
forest area loss to observe the effect of these factors in forest degradation process in Terai. Our 
analysis revealed that forest covers lost has significantly associated (г = -.745 at p = 0.01 level) 
and (г = - .485 at p = 0.05 level) with arable land expansion during 1958-1996 and 1958-2001 
respectively. A strong negative association has found between the rate of growth increment in 
arable land and forest area lost over time. We also applied regression analysis to explain the 
forest covers lost with respect to the rate of arable land expansion. The regression coefficient of 
determination was found quite higher R2 = .565 for 1958-1996 while coefficient of determination 
slumped with R2 = .236 for 1958-2001 comparatively lower than the previous years.  

Similarly, the correlation coefficient between forest area lost and food deficiency showed the 
negatively association significance with г = - 0.492 at p = 0.05. This indicates that food 
deficiency is positively associated with forest area lost in Terai. We further analyzed the 
regression and regression coefficient of determination showed R2 = .242 between two variables 
for the year 2001 in Terai. 
 

4. Discussion and conclusion 
 

It is widely assumed that farmers and poor are considered to be main agents in deforestation 
process in Nepal. Most of the poorest and hungriest groups of people primarily depend on arable 
and forest land. Various studies confirmed that cause of Terai forest degradation was associated 
with the agriculture expansion to meet the food requirements of the growing population and 
migrants (UNDP, 1997; DFRS, 1999). An empirical study carried out by Culas (2007) indicated 
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that deforestation has been positively linked with agricultural production and while excessive 
deforestation also jeopardizes the agricultural productivity (Maertens et al., 2006). Similarly, a 
decreased by 156.3 thousand ha area of non-agricultural land in between 1991/92-2001/02 where 
woodland and forest area was abruptly decreased from 108.8 thousand ha in 1991/92 to 37.2 
thousand ha in 2001/02. This could be caused by shifting the land use and some area of land 
under permanent crops has increased (CBS/Agriculture Monograph, 2006). However, result 
showed that district with higher percentage of households reporting insufficient of agriculture 
production to feed their family was also associated with low forest area in Terai. It could be due 
to the pressure increased day by day on the forest land to meet the requirement of the agriculture 
land and other forest products to growing population in the Terai region of Nepal.  

As Brink and Eva (2008) emphasized the effect of population growth in agricultural 
expansion, we also found that population has influenced on both forest degradation and 
agriculture land expansion. However, contradictly Sire´n and Brondizio (2009) found that 
deforestation rates neither correlated with indigenous population nor with external populations. 
As Namaalwa et al. (2007) concluded, we also realized that such types of  study is useful for 
policy makers interested in designing alternative intervention programs for ensuring sustainable 
forest resources use while simultaneously promoting  food access and agricultural production. 
The lack of spatio-temporal information at regional level makes it difficult to further analyze the 
impacts of various socioeconomic factors and population increase on the potential of future 
forest cover losses. Although, remotely sensed data sets provided over the past three decades for 
land cover studies and deforestation estimation (Boyd et al., 2002; Eva and Fritz, 2003). Due to 
limited capacity for purchasing and interpretation of remote sensing data, however, is 
sophisticated and expensive (Eva and Fritz, 2003), and uses of such data in developing country is 
still fewer. Moreover, availability of research grant and data assemble/purchase are still a major 
constrains. Confronted with this, optimal utilization of ancillary data sources is further warranted 
in the countries like Nepal where investigations are still limited and updated information is 
urgent, decisive and exigent. The information provided here could be preliminary source, 
imperative and advantageous to the planning and decision-making level for sustainable forest 
resource management process.  
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