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Abstract 
 
National Parks are an important measure of conservation but human activities can 
impede on this measure. Although certain forest resources regenerate naturally, this 
is not the case with every forest resource. The aim of the study was to determine the 
relationship between human activities and forest resource loss in the Crystal 
Mountains National Park and its surroundings. The study site is a National Park 
that was subjected to human activities prior to its establishment as National Park. 
The study assessed the relationship between human activities and the loss of forest 
resources. Data was gathered through the participation of locals in a survey. The 
questionnaire consisted of three sections and 51 questions. In addition to the survey, 
temporal data was gathered to determine forest cover change over two different 
periods 1990 and 2005, as well as climate data for the period of 2000 – 2009 were 
used to compare with the other data obtained. The study showed that the major 
activities in the study area were logging and subsistence farming.   Based on the 
temporal data, forest cover loss was lower than proceeding years, from the period of 
2000 – 2005 which was 0.30% compared to the period of 1990 – 2000 which was 
0.49%. The climate in the region during the period of 2000 – 2009 remained constant 
which is conducive for the regeneration forest resources. The low educational level 
in the area has resulted in a high percentage of unemployment. This phenomenon 
has led to the use of forest resources by locals.  Therefore, stringent management 
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interventions need to be put in place to maintain the current reduction in forest 
cover loss. 
 
Keywords: National park, Forest resources, Forest cover, Human activities, Climate, 

Gabon. 
 
JEL Classification: O10, O40, Q50. 
 
1. Introduction 
 
Human activities often referred to as land-use, such as mining, forest 
exploitation, tourism, hunting, fishing, agriculture, have resulted in the loss 
of forest resources, such as deforestation and forest degradation. These 
activities have accelerated the process of exploitation of forests to meet 
human needs and its resources which has resulted in the reduction of global 
forest area and substantial reduction in carbon storage area (Lawes et al., 
2004; FAO, 1993). It has been estimated that 20% of forest area has reduced 
because of the activities mentioned above; further reports have indicated 
that many plants and animal species are currently endangered (FAO et al., 
2008; Sanz, 2007; IUCN, 2010).  

Establishing National Parks is one of the core strategies of conservation, 
a measure adopted to combat the problem of degradation of forest 
resources (Cernea et al., 2006; Sims, 2010;  Armenteras et al., 2009; Frost et al., 
2009; King et al., 2010; Kharouba et al., 2010). Furthermore, weak 
intervention by government can lead to the loss of forest resources. Strong 
policies, however, can be an efficient driving force in the management of 
forest resources (Repetto, 1993 in Mbatu, 2008; Lockwood, 2009). Thus, 
evaluating the effectiveness of a National Park could help determine 
whether government’s intervention has been effective in meeting its 
conservation goals. 

Forest resources are highly important, as these forest resources can 
mitigate the harmful effects of greenhouse gas emissions. They are able to 
absorb emissions and store large quantities of carbon as well as sustain 
biodiversity. They are important assets for some population, as they 
provide fuel, timber, food, pharmaceutical products and income (Patosaari, 
2007; Sayer and Maginnis, 2005; Vie et al., 2009; Aihoon et al., 1994). 
Depletion of forest resources poses threats such as soil erosion, loss of 
biodiversity; floods, global warming and locally it could cause a loss of 



Kiki & Akpor/AJSTID Vol. 4, No. 4 (2012), pp. 205-232 

 207 
 

income.  Studies have demonstrated that this is most likely to occur in 
developing countries (Fonjong, 2008; Powers, 2009; Bryan et al., 2010).  

Gabon has one of the highest percentages of forest cover in the Congo 
Basin mainland, second to the Democratic Republic of Congo (with an 
estimated total area covered by forest: 270,000 km2; Devers, 2006). The 
forests of Gabon range from dense tropical forests, to mangroves to 
savannahs (Direction Générale de l’Environnement,2004) and has one of the 
most diverse biodiversity and forest resources in the Sub-Saharan region 
(White et al., 2000). However, the biodiversity and forest resources in Gabon 
have been under severe stress due to economic pressure resulting in the 
exploitation of forest resources, as well as subsistence farming and hunting 
(Laurance et al., 2005). Cases of forest resources loss have been reported, 
mostly on the coastal region such as Pointe Denis (the Poubara National 
Park in the Estuaire Province) and mainly as a result of human activities. 
National Parks (NP) are of paramount importance for the conservation of 
the biodiversity of Gabon (Armenteras et al., 2009; Sanchez-Azofeifa et al., 
2003; Papageorgiou, 2005). In 2002, Gabon dedicated 10% of its territory to 
NP making a total of 13 NP; the effectiveness of the Parks is not well 
documented. Research into Gabon’s NPs has focused on exploiting 
companies. Few studies focus on environmental problems related to human 
activities.  

The goal of the present study is to assess the gradual changes in Crystal 
Mountains National Park forest ecosystem by use of in-situ measurement, 
satellite imagery and firsthand account of human inhabitants of the Crystal 
Mountains National Park. The study also assessed the link between the 
climatic factors, human settlement and associated extension of agricultural 
activities and forest resources in the study to detect whether government 
policies were implemented. 
 
2. Description of the Study Site 
 
The area selected for the present study is the Crystal Mountains National 
Park (NP) of Gabon. Gabon is located on the Atlantic coast of central Africa, 
on the equator and shares its borders with the Gulf of Guinea, Equatorial 
Guinea, Cameroon and the Republic of Congo. The Crystal Mountains NP 
is located between the Provinces of Estuaire and the Woleu-Ntem.  In 
particular, the geographical coordinates of the study area are described by 
the domain: [0º5’38”N -1º53’35”N; 9º37’2”E - 11º36’3”E]. The area is 
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predominated by exceptional richness in endemic flora and fauna. This area 
is characterised by complex biodiversity: it is a home to 8,000 plant species, 
almost 200 mammal species and 600 bird species. This endemic richness in 
flora and fauna places the country in the top forest complexes in Africa 
(Devers, 2006; WWF, 2009).  The mean minimum and maximum annual 
temperatures are 23ºc and 26ºc and the mean annual rainfall is 3, 500 mm in 
the northern part of the NP and 2000 mm in the eastern part of the NP 
(Sunderland et al., 2004). The climate ranges from tropical to humid. 

The area was classified as a NP in 2002 due to its global conservation 
importance, shortly after the World Summit on Sustainable Development 
held in Johannesburg, South Africa. The area was also classified by CARPE 
(Central African Regional Program for the Environment) as one of twelve 
priority landscapes for monitoring biodiversity, deforestation and other 
disturbances. However, prior to this classification, anthropogenic activities 
took place such as exploitation of resources by villagers, and exploitation of 
resources by foreign companies likewise took place. 

The NP covers an area of 120, 000 ha. 10 villages are located around the 
NP, with a total population of 1100 inhabitants and relatively low human 
density of 2 inhabitants /km2 (Sunderland et al., 2004 and Devers, 2006; 
Christina Connolly (2009) – personal communication). Subsistence farming, 
fishing and hunting is most practiced. The products mainly cultivated are 
plantain, cassava (these are done at a subsistence level) and cacao, coffee, 
palm nuts, sugar cane, different types of fish. Daily essential products such 
as building material (boats, torches) and pharmaceutical products, in 
addition to such activities includes industries and forestry as an important 
source of revenue for the country (White et al., 2000: XV; FAO, 2003; Aldred, 
2007). In addition, the community makes use of fuel wood as a source of 
energy and cooking.  A watershed is situated in the NP, and is a centre of 
tourist attraction. The area was considered small enough and accessible for 
the study, data gathered can be interpreted evocatively and possibly used 
for further studies in national parks or at a larger scale.  
 
3. Study Methods 
 
The study was carried out through the use of qualitative (this involves 
analyses of data such as words (e.g., from interviews), pictures (e.g., visual 
satellite image interpretations, aerial photos as well as pictures), and 
quantitative (here numerical data was analysed) methods (Strauss et al., 
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1990). The use of the two methods was motivated by the nature and scope 
of the research. On one hand, this research was aimed at exploring the 
attitudes, perceptions and behaviour of the target groups with regard to 
their influence on forest resources (thus qualitative). On the other hand, 
numerical numbers, classifying features and constructing statistical models 
were utilised in this research in order to explain the observed gradual 
changes of the Crystal Mountains National ecosystem. 
 
Questionnaires and Interviews 
 
The study was conducted using primary (structured questionnaires and 
interviews) and secondary sources. Participants in the study were adults (18 
years and above) residing in the study area and linked to the Crystal 
Mountains. In addition to the main participants from the study area, 
information was also gathered from experts working in the area: the 
Wildlife Conservation Society (WCS) and the Agence Nationale des Parcs 
Nationaux (ANPN) and the Department of Environment. Two experts from 
WCS were consulted; two experts from the ANPN and two agents from the 
Department of Environment were consulted. The responses of the 35 
participants from the questionnaires were entered in excel spreadsheet and 
processed. 
 
Forest Cover Data 
 
In this study, data on forest cover and loss were obtained from the Ministry 
of Forest in Gabon. The collected data covered the periods of 1990 – 2000 
and 2000 – 2005. The data was analysed through a comparison of the rates 
of forest cover changes before and after NP was established.   Most land 
cover / land cover change studies have traditionally made use of temporal 
data to identify degraded and deforested areas. Temporal data have proven 
to be useful in the documentation of tropical deforestation; land use change 
and land cover (Hansen et al., 2008; Bolstad, 2005; Dorren et al., 2003; 
Coppin et al., 1994; Savitsky, 1998). This data provided necessary 
information on forest cover change; this information can be used to alter 
human activities (land use) and land-use planning (policies).  
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Climate Data 
 
Climate data variables (rainfall and temperature) were obtained from the 
weather station in Libreville, Gabon. These observed data sets only covered 
the period 2000 – 2009 (this is a short time epoch for extracting tractable 
climatology) because it was not freely available (high cost of ordering). In 
order to circumvent this problem, the Numerical Weather Predictions 
(NWP) simulation data provided by National Centers for Environmental 
Prediction and the National Center for Atmospheric Research 
(NCEP/NCAR) was used to analyse the climatology of the study area. The 
gridded ([00 2.50 N; 10.00 E 12.50 E]) NCEP/NCAR reanalysis monthly data 
spanning 1985 – 2009 which is archived at the Earth Systems Research 
Laboratory of the National Oceanic and Atmospheric   Administration   
(NOAA)  (see NOAA Website),   was used to infer the climatology of the 
study area. NCEP reanalysis data sets have been widely used for climate 
research that has been widely published in the literature (Kanamitsu et al., 
2002; Jury and Mpeta, 2009).  In order to ascertain that the NCEP reanalysis 
data captures the climatology of the study area, a correlation analysis of the 
monthly averaged NCEP reanalysis data and observations between 
January, 2000 and December, 2009 was made and the results showed 
evidence of significant correlation.  
 
Satellite Imagery 
 
Three Landsat 4 (Thematic Mapper), TM scenes and 3 Landsat 7 (Enhanced 
Thematic Mapper Plus), ETM + scenes (Table 1) were used in this research. 
The six Landsat satellites were selected based on the subdivision of the 
study into three zones (Region A, B and C) depicted in Table 1. All the 
images were geometrically referenced to the UTM32 north projection and 
WGS84 datum.  
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Table 1 . Dates of Landsat Scenes used in the Study

Region Approxima
te area 
[km2] 

Date of Imagery Sensor 

A Longitude(0E): 10.22- 10.57 
Latitude (0N):  0.60-1.00 

1800 Feb 4, 1989 
April 7th, 2000 

TM 
ETM+ 

B Longitude(0E): 10.57-10.97 
Latitude (0N):  0.80-1.00 

950 April 5th , 1990 
April 22nd , 2002 

TM 
ETM+ 

C Longitude(0E): 10.57-10.97 
Latitude (0N):  0.60-0.80 

1200 May 1st , 1988 
April 22nd , 2002 

TM 
ETM+ 

 
In order to develop a better understanding of the gradual changes of 

forest ecosystem of the Crystal Mountains, a change detection procedure 
which utilises the calculation of the Normalized Difference Vegetation 
Index (NDVI) as implemented in the ENVI analysis software was 
employed. Firstly, the two Landsat images over each acquired at different 
time epochs were first registered (here, image to image registration was 
performed using at least 12 ground control points) in order to ensure that 
the images are aligned. The wavebands representing near-infrared (NIR) 
and visible-red region (Red) were extracted from each Landsat dataset. The 
Normalized Difference Vegetation Index (NDVI), see Equation 1 is used to 
transform multi-spectral data into a single image band which represents the 
vegetation distribution.  The NDVI values (vary between -1 and +1) indicate 
the amount of green vegetation present in the pixel. Higher NDVI values 
indicate more green vegetation.  
 

 

NIR - RedNDVI =
NIR + Red  (1) 

 
The NDVI imagery derived from each registered images acquired at 

two different years for each zone were evaluated for change detection (a 
percentage change in NDVI values between the two respective images). The 
percentage changes over the actual zones were derived based on the Region 
of Interest (ROI) function available in the ENVI software by use of the 
geographical grid dimensions that describe the individual zones (see Table 
1). A flow chart depicted in Figure 1 summarises the procedure of 
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Figure 3 shows the main activities practised in the study area. From the 
responses of the participants, logging and subsistence farming were the two 
most frequent activities practiced.  
 
Land-Use/Human Activities  
 
Through the responses of participants, information on the activities 
undergone in the study area was gathered. The participants who took part 
in the survey had sufficient knowledge on the area due to the duration of 
time spent in the area. The majority participants have lived in the study 
area for more than three years. According to the discussion with the ANPN 
agents, records of human activities (also referred to as land-use) in the 
study area dates as far back as the early 1900s during the colonial era, 
where French logging companies first settled in the area, this evidence is 
supported by Repetto (1988) and the Report of the Ministry of forestry 
(2008).  During this same period two dams were built in the area for 
hydroelectric purposes. The inhabitants in the area started to increase as a 
result of these activities as more and more labourers were needed. The 
locals made and still make use of forest resources as a form of livelihood. 

The majority of the participants perceived logging and subsistence 
farming as the major land-use taking place in the region (Figure 5). 
Plantations occur virtually, as some of the respondents said, anywhere but 
mostly in patches of agricultural areas. The respondents were asked what 
type of resources was mostly made use of in the region, 17% responded 
pharmaceutical products, 26% responded agricultural products, 17% 
responded meat, 6% responded fish, 32% responded timber and 3% 
responded other resources (Figure 4). The resources are used for a plethora 
of things, from sale to consumption to medicinal purpose. Wood is mainly 
collected for fuel wood, 63% of the respondents strongly depend on fuel 
wood as a source of energy.  
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Figure 4: Distribution of Participants’ Type of Resource used in the Study 
Area 

 
 

Of the total number of participants, 57% were unemployed, while 27% 
were self-employed, making use of forest resources either for consumption 
or means to generate income (Figure 5).  This factor, could in the long run 
contribute to environmental change in the region. The survey showed that 
most of the respondents make use of the resources for consumption and 
commercial purpose. 
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Figure 5: Distribution of Participants’ Purpose of Resource 
 

Studies conducted in other tropical regions have shown that the 
increase in agriculture and consumption of fuel wood have caused forest 
cover change (Leimgruber et al., 2005; Vasconcelos et al., 2002).  

From the results obtained, the main method of farming is slash-and-
burn, with 80% of the participants making use of this method (Figure 6). 
Aihoon et al. (1994) state that in sparsely-populated areas of central Africa, 
such as Gabon, the pressure to clear the land is less severe than other 
countries such as Ivory Coast, Nigeria, Burundi, South Western Cameroon, 
South East Guinea and Madagascar.  Subsistence farming has been reported 
to be one of the causes of soil degradation, erosion, deforestation and 
desertification, particularly with methods such as slash-and-burn (Aihoon 
et al., 1994).   
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Figure 6: Participants’ Method of Farming 

 
Hunting in Gabon is allowed but not for commercial purposes (Article 

14 of the Forestry Act). Article 18 of the Environmental Act makes provision 
for sustainable methods to be used to enable regeneration of natural 
resources. The ANPN agents have observed that hunting methods can pose 
a problem. The agents state that certain methods are not environmentally 
friendly, methods such as traps as this method does not enable one to see 
whether the animal is an endangered species or not  (ANPN agent, personal 
communication, 2009).  Figure 7 shows the most frequent method of 
farming in the study area, setting traps is the most frequent method. 
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Figure 7: Participants’ Method of Hunting 

 
Forest Cover 
 
The landscape patterns in the study area indicated no drastic change from 
dense forest to open forest. The temporal data (data obtained from the 
Ministry of Forest) was used to detect forest cover change over the period 
1990 – 2000 and 2000-2005.  The total forest cover of the Crystal Mountains 
in 1990 was 26,229 km2, in 2000 it was 26, 101 km2 (thus a 0.49% of forest 
cover loss). This percentage reduced during the period 2000-2005 by 
approximately 0.30% of forest cover loss (Table 2). This rate is considerably 
lower than other National Parks in the region (for example 0.61% loss 
during the period 2000 – 2005 in the Gamba-Mayumba NP, Report of the 
Ministry of Forestry). During the period of 2000-2005 the overall percentage 
of forest cover loss was considerably lower than previous years. The reason 
for the decrease in percentage of forest cover loss is unknown but could 
have been as a result of a number of factors. The decrease in forest loss may 
have been promoted to the NP status, as the NP was declared in 2002.  It 
could also have resulted in the decrease in the amount of inhabitants in the 
region due to the closure of certain exploiting companies. 
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Table 2: Estimated Forest Cover Change 
1990 forest cover 
[km2] 

2000 forest 
cover [km2] 

1990-2000 % 
forest cover 
loss 

2000-2005 
% forest 
cover loss 

22,229 26,101 0.49 0.30 
Source: Gabon Ministry of Forestry  
 
Analysis of Climatic Features of the Study Area 

Human activities can affect ecosystems, thus having an impact on climate. 
As reported in McGuffie et al. (1995), tropical deforestation has the potential 
of creating discernable impacts especially at the micro-climate scales. 
However, in order to determine the effects of human activities on forest 
resources in the Crystal Mountains, a look into the climate in the region was 
done. The area is said to experience equatorial climate (hot and humid), 
with temperature ranging from 20 to 33ºc (Leroux, 1983; Ngomanda et al., 
2007). The highest rainfall in the Crystal Mountains is during the wet 
season; however rainfall during the dry season is not uncommon. There are 
two rainy seasons (from September to December and from March to June) 
and two dry seasons (between the two rainy seasons) (Direction Générale 
de l’Environnement, 2004) this is also supported by the information gained 
from the weather station.  

Figure 8 depicts the monthly average rainfall (top panel) and 
temperature over the study area. From the figure, the decadal average 
rainfall is approximately 25 cm.  As shown in Figure 9, the monthly average 
rainfall exhibits high variability (the range and standard deviation are ~ 80 
cm and 19 cm respectively). The mean monthly rainfall and temperature 
were highest in second half of 2000 (~80 cm (in November) and 36 0C (this 
occurred in June)). Analysis of annual temperature and rainfall trends 
between 2000 and 2009 depicted that there was an overall negative trend in 
both the rainfall (~ -3.3 mm/year) and temperature (-0.01 0C/year) over the 
study area. Note however that the period of observations (2000 to 2009) is 
too short to infer a statistically significant trend. In order to capture the 
climatology of the area robustly, the gridded Numerical Weather Prediction 
(NWP) simulated data sets spanning 1985 to 2009 were used.  
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It is evident from Figures 11, 12 and 13 that forest changes across the 
study area depict different rates (i.e., from negative (blue) to positive (red)). 
Warm colours depict positive changes (maximum of 5%) while cold colours 
depict negative changes (-5%).  In particular, region A depicts pronounced 
positive change towards the northern while regions B and C only show 
percentage positive changes at localised spots. The pattern of detected 
changes in Region B is quite random and this could be associated the 
patterns of biodiversity, topography, insect defoliation and draught. Some 
of these changes could be ascribed to the inherent forest species types, 
“within state changes” that are often manifested in various ecosystem 
processes which are associated to differences in micro-climate, patterns of 
biodiversity and carbon balance (due to differences in biomass quantities) 
(Perry and Millington, 2007). 

Table 3 contains the percentage changes in land cover in the Crystal 
Mountains National Park as derived by satellite imagery based on the 
methodology described in Chapter 3. It can be inferred that the cover zone 
A exhibits a net positive change while other zones (B and C) have negative 
changes. These differences could be attributed to the physical and 
ecological difference e.g., in topography and farming activities in the 
vicinity of the villages. Based on the available satellite imagery, the land 
cover time series is not enough to depict trends which could be linked to 
climatic factors. As a result climatic factors are not easily discernible from 
the available and therefore their influence on the land cover change could 
be general subtle. 

 
Table 3. Estimated Distribution in % Changes of Crystal Mountains 
National Park Forest Ecosystem 
 
Epoch Region Change proportion [km2] Remarks 

Negative Positive 
1981-2000 A 750 1050 Positive 

1990-2002 B 560 390 Negative 

1988-2002 C 821 379 Negative 
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6. Discussion 
 
From the results gathered from the questionnaires, about 69% of the 
respondents state that no major signs of forest resources loss were evident. 
The forest cover decreased over the period of 1990 – 2000 whereas this loss 
in forest cover decreased from 0.49% to 0.30%. The cause for this reduction 
is not known but can be as a result of a number of factors. There are 10 
villages in the vicinity of the park; their impact on the forest has been 
minimal. There have been certain instances of disrupted transport with 
trees falling and blocking the road (11%), reduced soil fertility (20%) which 
is mostly dealt by the slash-and-burn method. Since the number of 
inhabitants is small (1100 inhabitants) the impact of such activities has not 
been consequential. These results have been consistent with other studies 
(Hansen et al., 2008). 

Forest cover loss has often been attributed to, among others, logging 
and infrastructure development (Curran et al., 2004 and Geist and Lambin 
2002 in Htun et al., 2009). In the study area, there has been virtually no 
infrastructure development lately. However, there is commercial logging; 
subsistence farming and forest resource use (Figure 5).  

The collection of fuel wood has been reported to be a driver of change 
in tropical forests (Lugo, 1980 and Wadsworth, 1983 in Htun et al., 2009). 
63% of the respondents make use of fuel wood as their main source of 
energy, only few households have alternative means of energy. The agents 
of the ANPN are well aware of this situation but feel that economic 
circumstances in the region are not conducive meaning law enforcement in 
the region is relatively difficult to achieve. In addition, lack of proper 
equipment has made it difficult to conduct regular patrols. However, the 
ANPN has been conducting awareness campaigns and is expected to pick 
up the pace with the new budget put place for 2009. This budget is mainly 
funded by the Gabonese government, the European Union and NGOs: 
WCS, WWF, US Trade and Development Agency and Conservation 
International. The funds will enable the guards to upgrade the equipment 
such as vehicles, office equipment and miscellaneous. The human activities 
(logging, fuel wood collection and farming) have not shown any drastic 
effect on forest cover, forest resources nor on the climate.  There was no 
correlation found between land use and climate, nor between land-use and 
forest cover, 69% of the respondents felt that there is no forest loss temporal 
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classification from the Ministry backs the responses the rate of forest cover 
loss being at 0.30%. 

Human influence on the Crystal Mountains National Park forest 
ecosystem can be categorized as secondary (the first order forest 
degradation is often attributed to forest logging. Based on satellite imagery, 
the percentage changes in land cover in Crystal Mountains National Park 
are presented in Table 3 and Figure 16. Results of the land cover analysis 
depict that zone A generally exhibit a net positive change while other zones 
(B and C) have negative changes. These differences could be attributed to 
factors such as differences in topography (which makes some areas 
inaccessible to for example commercial logging) and agricultural extension 
in the vicinity of the villages. Climatic factors are not easily discernible since 
the available satellite imagery cannot build a robust land cover time series 
(long enough) to depict trends which could be linked to climatic factors. 
Secondly, timber extraction often creates small patches inside a forest and 
may therefore hardly be detected from satellite imagery (the induced 
changes are smaller than the sensor’s spatial resolution). 
 
7. Conclusion 
 
This study revealed the main activities in the region of the Crystal 
Mountains National Park and demonstrates the impact of those activities on 
forest resources by looking at the percentage of forest cover change and 
meteorological changes. The findings suggest that the rates of forest cover 
loss have reduced in recent years. The climate in the region was stable. 
These findings imply that there is a relationship between human activities 
and forest resources. The level of fuel wood consumption is high in the area 
despite the electricity producing company being within proximity. 
Provision of proper energy to these households will reduce consumption of 
fuel wood. In general, while agricultural activities do not influence the 
changes in forest resources in Crystal Mountains National Park (probably 
due to the low population density), the cumulative effect (as new human 
settlements emerge e.g., in former worker’s camps) could be similar to first 
order altercation caused by forest logging and therefore cannot be 
underestimated. 

One of the issues contributing to this factor is the lack of proper schools 
in the region leading to the low educational level.  In the entire study area, 
only one school is located. There is a need for the provision of more schools 
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and adequate learning measures. This may help in increasing the education 
level, which will in the long run reduce unemployment rate and the use of 
forest resources. The study was able to give an insight into the possible 
impact on forest resources in the future. Although the situation is still 
manageable, so long there has not been any dramatic change in forest cover, 
the rates of forest cover loss seem to be under control, but could blow out of 
proportion if not controlled.  
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