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ABSTRACT

Forest is one of renewable land properties which endowed with
numerous resources that are valuable to man. The quality of the
environment is constantly losing its status due to increase in population
size in most countries of the world. The general objective of this study was
to assess the effect of population dynamics on forest cover in West
Hararghe Zone in general and Daro Labu Wereda (DLW) in particular.
Systematic random sampling technique was used to select the target
population of this study whose total number was 364 households from four
kebeles of DLW. Questionnaire, interview, FGD and satellite imagery used
as data gathering tools for this study. The quantitative data of this study
were analyzed using descriptive statistics and the qualitative data were
discussed and interpreted through narration. As the result in this study a
mixed method was used. This study is triangulation study in its design. The
study was found out that population dynamics had contributed a lot to
deforestation of the wereda under the study through agricultural land
expansion, settlement, fuel wood gathering and illegal tree cutting. Thus
due to population growth, lack of alternative livelihood approach, ruthless
profit making, lack of economic transformation human encroachment and
lack of alternative sources of energy. Population growth had contributed
greatly to forest deforestation especially as it affected the forest covers. The
major findings were observed that expansion for cultivated and settlement
LULC classes rapidly increased from1973 to 2013 on the contrary forest
and shrub lands decreased in DLW due to population dynamics and human
encroachment in the forest cover. Therefore, there is an urgent need with
government for the various stakeholders in environmental resource
management to provide mechanism that can prevent the forest cover from
further reduction in the study area.

1. INTRODUCTION

1.1. BACKGROUND OF THE STUDY

Forest is defined as wealth endowed with numerous resources that are valuable to mankind (Simmons, 1991;
FAO, 2003). It is a large area covered chiefly with trees and undergrowth which gives many benefits for the society,
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such as providing habitat for wild life, site for recreation, water shade protection, moderating climate, industrial raw
materials, fuel wood as source of energy, construction materials and absorbing atmospheric carbon dioxide (Dealon,
1993).

Population dynamics is population change caused by birth, death and migration which refers either population
growth or decline (World Bank, 1990). According to it population growth is an increase in the number of individuals
in population but Population decline is the decrease in the number of individuals in population. Population growth
rate is the rate at which the number of individuals in population changes in a given time as a fraction of the initial
population (World Bank, 1990). Ethiopia with its 79 million (CSA, 2009) people living in a geographical extent of 1.1
million km2 has a GDP of US$ 6.1 million 39% of which is contributed by agriculture up on which 85% of the
population are dependent for livelihoods (Amare, 2013).

The effect of population dynamics on forest cover is often discussed in terms of its areal extent that is the
maximum number of individual that a forest can sustain. The quality of the forest is constantly losing its status due
to increase in population growth in most countries of the world (John, 1984). Population has been chief agent of
forest deforestation in most countries of the world (Gebriel, 1999). He further explained that man main occupation
were hunting and gathering of fruits but latter as human population increased, Man invented new techniques which
constituted great danger to the forest cover (Enger and smith, 2006) supported the idea of Gabriel (1999) and stated
that as population continues to increase, it becomes more difficult to limit the forest deforestation that accompanies
it. Because forests are deforested and uneven by timber harvesting, conversion to agricultural land, road building,
human caused fire, fuel wood, settlement, construction, source of industrials raw materials and urban sprawl.

Human population trends determine the environmental impact of human activities. Rising population put
increasing demands on natural resources like forest, water and land. With population and environment relation,
population has role to influence the environment. In this case there were two conflicting hypotheses such as
Malthusian (pessimistic) and Boserupian (optimistic) views.

Malthusians predicted that a population growth outpaced food production in which population growth is
geometrical but food production is arithmetic. Forest degradation is one of the natural resources depletion caused
by population dynamics. It is the change within the forest which negatively affects the arrangement of the stand and
thereby lowering the capacity to supply products and services (FAO, 2006).This takes different forms particularly in
open forest formation, deriving mainly from human activities such as over grazing, over exploitation for (fuel wood
or timber). In most cases forest degradation does not show as decrease in the area of woody vegetation but rather
as gradual reduction of bio mass, changes in species composition and soil degradation (FAO, 2000).

Deforestation is the conversion of forested areas to non- forest lands through cutting, clearing and removal of
the forest and related ecosystem in to less diverse ecosystem such as pasture, cropland, plantation, urban use logged
area or west land (Kricher, 1997).According to him the transformation of forest lands by human action represent
one of the great forces in global environmental change and one of the big biodiversity losses. Therefore, impact of
population dynamics has been continues to be deep problem which leads to famine (Thomas mlthus, 1873).He
believed that improving people’s standard of living is impossible without limiting population growth and people
have to estimate earth’s carrying capacity because it is limited Ester Boserup (optimistic) has alternative view to
population environment relation. According to Easter Boserup (1965) problems in connection with population
growth are solved through technological advancement (innovation) for example agricultural intensification.

In various studies major causes of deforestation and degradation are identified as population dynamics,
institutional factors, affluence and technology. The interaction between population, institution, affluence and
technology is taken as the driving forces of deforestation (Meyer and Turner, 1992).

The driving forces of deforestation is shown by the formula EI=IPAT (Geist and Lambin, 2001). According to
them where as El is environmental impact, |, is institutional factors, P, is population, 4, is affluence (consumption)
and T is technology.

Population change is one of major causes of deforestation however demographic drivers operate in political
and economical process at various scales in which it tend to have an in direct effect on land use land cover change.

1.2. STATEMENT OF THE PROBLEM

The purpose of this study was to identify the effect of population dynamics on forest cover and why people
actually encroached in the forest area and how they practiced it in DLW
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The effect of population dynamics on forest cover was a central problem in the current forest deforestation
(Ahmed, A.LMahbub Uddin, 2002).According to him the degree of forest deforestation would be judged by focusing
on population dynamics and its pressure on forest cover. A number of studies have been conducted with the purpose
of understanding how population dynamic affects the forest cover. According to FAO (2006), population increment
leads to deforestation which in turn causes forest reduction in terms of its quality and areal extent.

The World Resources Institute estimates that only about 22% of the world's (old growth) original forest cover
remains "undamaged". In the past humankind has influenced the forests in which much of the crash has been
relatively minor but today, the impact is enormous. Therefore deforestation is expanding and accelerating into the
remaining areas of untouched forest, in which the quality of the remaining forests is declining. Global patterns in
deforestation, assess the human and ecological costs of forest loss, and discuss some of the steps that can help to
correct this alarming situation. Until quite recently, most of the deforestation occurred in Europe, North Africa and
Middle East (Global Deforestation, 2006).According to it in the last few decades, the vast majority of deforestation
has occurred in the tropics and the speed still accelerates.

The removal of tropical forests in Latin America is going on at a pace of about 2% per year. In Africa, the rate is
about 0.8% per year and in Asia it is 2% per year.

Since 1600thc, 90% of the virgin forests that once covered much of the states have been cleared away. In the
Pacific Northwest about 80% of this forestland is slated for logging (Global Deforestation, 2006). The situation in
Ethiopia is not different because after 1960’s population in Ethiopia started to increase rapidly due to socio economic
condition in the world (Amare, 2013).According to this author parallel to rapid population growth and low socio-
economic development forest deforestation increased .Therefore, the forest cover of Ethiopia which was 40% at the
beginning of 20th century has declined to 3% at the end of 20thc. The forest deforestation in Ethiopia is closely
linked to the ongoing population dynamics. More people generally lead to an increasing demand on land for living
and expansion of agricultural land. The situation has got more sever in the 18thc when the large number of people
moved to south west in scope of organized resettlement program. Consequently, the population pressure on the
forest cover increased due to higher demand on fuel wood, construction, timber, grazing and browsing land (Reusing
,2000).

Finally, uncontrolled logging and the illegal export of wood stems to urban centers like Addis Ababa, however,
there is no reliable source for data on rates of forest deforestation in Ethiopia (Melaku, 1992: Pankhurst, 1995and
Nyssen et al. 2004).

Foresters are arguing that forest deforestation has accelerated over the last 150 years caused largely by the high
dynamics in population on Ethiopia (Breitenbach, 1962: Pohjonen and Pukkala, 1990, Reusing, 1998). According to
several studies, Ethiopia forest covered approximately about 40% of its total area a century ago but now has
shrunken to only about 3% of its land area (Berry, 2003). These studies will high light relationship between
population dynamics and forest cover particularly in situation where the effect of population dynamics on forest
deforestation. According to Iftekhar and Hoque (2003) human encroachment is an important cause of forest
deforestation. Forests are declining mainly because of illegal logging and conversion to non forestry uses.

There were few studies which were similar to the effect of population dynamics on forest cover. For example,
(Feyera Debele, Urgesa Tilahun and Dereje Chimdesa, 2014) assessed the effects of population growth on forestry
development in East Welega Zone : The case of Haro Limu district . The others such as (Out, Judith,E, Jesephand
Kinuabeye,U,2014) assessed the effect of population growth on forest resource degradation in Indonesia :The case
of Ikom both which often discussed in terms of biological carrying capacity that the maximum number of individuals
that a forest resource can sustain but this research was based on the effect of population dynamics on forest cover
in west Hararghe Zone :The case of Daro Lebu wereda which frequently discussed the relation between population
dynamics in terms of area coverage of the forest and land use land cover change.

1.3. OBJECTIVES OF THE STUDY

1.3.1. GENERAL OBJECTIVE

The general objective of this study was to examine the effect of population dynamics on forest cover in DLW.
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1.3.2. SPECIFIC OBJECTIVES

The specific objectives of the study were to
1) To identify the effects of population dynamics on forest cover in DLW.
2) To assess major causes of deforestation in DLW.

2. RESEARCH METHODOLOGY

2.1. DESCRIPTION OF THE STUDY AREA

The study was conducted in Daro Lebu Wereda which was one of the weredas of West Hararghe zone in Oromia
Regional State.

2.1.1. LOCATION OF THE STUDY AREA

It is located 80 15’00”N-80 43°00” N latitudes and 400 17°00” E- 400 45’00”E longitudes. This Wereda is
neighboring with Habro in the north east, East Arsi Zone (Ejersa river)in the west, Hawi Gudina Wereda in the south,
Anchar Wereda in the north and Boke Wereda in the east. It is the Wereda located at a distance of 118km and
478km from Zonal town called Chiro and Addis Ababa respectively and has an altitude that ranges from 1147-2300
meters above sea level.

2.1.2. AGRO-ECOLOGICAL ZONES

According to DLW report (2015), the wereda has 2 basic agro-climatic conditions, namely Woyinadega (44%)
and Kola (56%). The total annual rainfall ranging between 900mm and 1000 mm and average temperature is 18.280.
Accordingly it has three rainy seasons, spring, Kiremt and Automen. Spring is the short rainy season and lasts
between March and May. The Kiremt season, which is the longest rainy season, lasts between June and September.
More than 75% of the total rain falls during this season and the highest rainfall occurs in July and August. Rain that
occurs during the Kiremt season is very intensive. (Behailu, 2009 cited in Kibamo, 2011). Farming system of DLW is
mixed farming. The main types of crops grown were Cash and cereal crops such as chat, coffee and teff, barley, maize,
sorghum, etc. respectively.

2.1.3. POPULATION

In this Wereda, population change was very fast; this is because of low socio -economic status of family, limited
investment, lack of meaning full education and training, lack of family planning practice in the community, cultural
and psychological formation, non expansion of investment and mass media infrastructure to control population
dynamics. Therefore, the wereda had rapid population changes which demanded to expand agricultural land, fuel
wood consumption and residential area (DLW report.2014).

The wereda had total human population of 364613 of which 186097 (51.04%) are male and 178514.04
(48.96%) are female. Out of the total population, 13.56 % are urban dwellers (CSA, 2015). The wereda had accrued
population density of 82.53 persons per square kilometer, and had a total area of 441788.7 hectare (4417.95/km?2).

2.1.4. LAND USE PATTERNS OF DLW

With regard to land use pattern of the wereda, Table 3 showed that cultivable land 86.8 %, pasture (1.8%),
forest (4.14%) and remaining (7.26%) is considered as mountainous, swampy and otherwise unusable (D LW report,
214).

Table 3: Land use patterns of DLW
Land use patterns | Area in hector | Percentage
Cultivable land 383472.59 86.8%
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Pasture land 7952.17% 1.8%

Forest land 18290.05 4.14%

Unusable land 34282.8 7.76%
Total 441788.7 100

Source; DLW, 2014

2.1.5. MAP OF THE STUDY AREA
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Figure 1: Map of the study area; Source : Ethio-Gis Lab.

2.2. RESEARCH DESIGN

To achieve the objectives of this study, mixed research method was used. Specifically, triangulation design was
used in order to conduct the study. The method was selected because it was helped the researcher to collect and
triangulates the quantitative and the qualitative data in this study at the same time.

2.2.1. DATA TYPE

There were two types of data used in this study. It consisted of both qualitative and quantitative data. As to
qualitative data, the researcher collected the data from respondents and interpreted and described in words. The
quantitative data was used to collect specific numerical data from participants and analyzed by using descriptive
statistics.

2.2.2. SOURCE OF DATA

In this study, both primary and secondary source of data were used. Primary sources of data were collected
from selected sample households, government and non government workers through questionnaire, interview and
FGD.

In order to support primary data, secondary data was relevant to the study, published and unpublished
information about the study was collected from the Wereda agricultural development office, Natural Resource
Development, land administration and rural development bureaus, and non governmental agencies. Journal,
magazines, internet sources, conference reports and reference books were used as secondary source of data.
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2.2.3. METHODS OF DATA COLLECTION

Registration, questionnaires, interviews focus group discussion and satellite imagery were employed in this
study. Using Focus group discussion with 5 group members of households in each kebeles and individual interviews
was conducted to 20 development agents, concerned agricultural professionals and administrative offices workers
together at all levels. Enumerators who had completed grade12 and well known local language and study area were
employed to collect the data. Brief explanation and training on how to collect data according to the questionnaire
were given. There was frequent supervision of the enumerators by the researcher.

2.3. SAMPLE SIZE

Out of 43 kebeles found in DLW, four of them (Kotera, Jilbo, Odaleleba and Metagudesa) which accounts for
almost 9.3 % of the total kebeles of the study area) were selected by purposive sampling techniques .This was
because the most populous and degraded kebeles which could show the effects of population dynamics on forest
resources in which population change leads to deforestation and forest degradation of the study area that four of
them represent all other kebeles (DLW report, 2014).

2.4. SAMPLING TECHNIQUES AND SAMPLE SIZE DETERMINATION

Following the identification of kebeles the researcher used to determine the sample size by using the following
formula provided by Stoker, (1985 cited in White, 2005).

N

"TIENE)

Where; n is sample size of total population, N is total households and e is sample error.

Total households of four Kebeles was 4000 then n = 1000 =209 = 364(9.1%)Following the
1+4000(.05%) 11

determination of sample size, in order to select a sample (n) of 4000 households, the researcher used systematic
random sampling techniques because the procedure involved in SRS is very easy and can be done internally and the
results are representatives of the population. To determine the sample size of n number of the sample population
through systematic random sampling of respondents, the sample interval for picking each respondent the following
formula was used.

N
K=-—
n

Where; nis sample size, N is number of total population (households) and k is the skip interval between sampled
farmers (households) (Kultar, 2007).

Each sample was taken at the interval of K and the first was drawn using lottery method but the rest sample size
was taken with the interval of K. The total population of the four kebeles was 4000 of which 364 of them were

selected as sample population.

N 4000
The sample size interval using the formula (K = ;) = Zer” Therefore, each sample was taken at the interval of

11 and the first was drawn using lottery sampling method but the rest sample size was taken at the interval of 11.
Following the identification of households, Wereda’s land administration, Agricultural development bureaus and
development agent workers were identified by purposive sampling. Because they were expected to read and had
information and respond the questionnaire and interviews that were provided to them.

Table 4: Sampling techniques and sample size determination
| NO | Kebeles | Total households | Sample percentage | Sample size of each Kebeles | Sampling technique |
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each kebeles
1 Kotera 1100 9.27 102 Systematic
2 Jilbo 1200 9.33 112 >>
3 Odaleleba 800 8.75 70 >>
4 | Metagudesa 900 8.88 80 >>
Total 4000 364 >>

Source: Own calculation, 2016

2.5. SATELLITE IMAGERY

To assess the impact of population dynamics on LULC change in past forty years, LULCC was consecutively
analyzed using datasets from remotely sensed Land sat imageries of 1973, 1995 (TM) and (Land sat 8 (OLI for 2013).
After converting remote sensing data into thematic map, the next step was detecting LULCC. The imageries of each
year were classified into a class of bare land, cultivated, forest, grassland, settlement and shrub lands using
supervised image classification (figures4,5and 6 and Table 25, 26 and 27)respectively. Then area change between
two consecutive study periods was computed using the classified imageries (Table 25, 26 and 27). Post classification
comparative analysis of classifications from different dates (map-to-map comparison) and image to image
comparison were done (Zewudu, 2011). Imageries from different archives in the different year interval are classified
and labeled individually (Eastman, 1999).Accordingly, thematic map of the study area was generated from raster
satellite image by supervised image classification algorithm. After recording of the new values for each class, LULC
change matrix map between two consecutive years were generated and after reading the matrix Table of each class
of each year changed to Tables with percentage. Then, the area coverage of each LULC classes was calculated in unit
of hectare by ERDAS IMAGINE software (ERDAS:.Imagine-10).

2.6. DATA COLLECTION PROCEDURE

The researcher continued from general to specific research questions so as to make this study more focused in
terms of data needed to answer the research questions. And LULC classes identification was based on land sat
images 0of 1973, 1995 and 2013. To this end primary and secondary data collection procedures were used. In primary
data collection procedure, questionnaires, interviews, and focus group discussion were used. But in secondary data
collection procedure, collecting data from documents, records, land sat and reports of others were undertaken.

2.7. METHODS OF DATA ANALYSIS

The relevant data collected through different instruments were processed and analyzed by both quantitative
and qualitative methods of data process and analysis. Accordingly, the data gathered through questionnaire,
recorded document and satellite imagery were processed and analyzed quantitatively using descriptive statistics
with tables, pie chart, bar graph ,frequency and percentage methods because of its simplicity , clarity and easy to
understand by the researcher and the reader. During analysis and interpretation reasonable explanation for the
relations and Interpreting tasks was accomplished only after considering relevant factors affecting the problem. In
open ended characteristics of respondents, interviews focus group discussion, and document analysis were analyzed
by using qualitative method of data analysis through interpretation and conceptual generalization. Finally the results
of the data were categorized, presented and interpreted.

3. RESULT AND DISCUSSION

This chapter deals with analysis, presentation, interpretation and discussion of data obtained from different
sources through questionnaires, interviews, document records and satellite images. Under this chapter, the
characteristics of respondents irrespective of their age, sex, marital status, ethnic origin and migration status, source
oflivelihood and the analysis of the data collected from the above sources on effects of population dynamics on forest
cover in four kebeles of Daro-Labu wereda were analyzed, discussed and interpreted.
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3.1. EFFECTS OF POPULATION DYNAMICS ON FOREST COVER

3.1.1. TYPES AND PRACTICES OF DEFORESTATION

As it indicated in Table 9, little greater than 97%of the total respondents practiced deforestation but 2.06% of
them did not practice deforestation. Little greater than 38%, 33%, 20%, 6%,1%and1% of the total respondents
practiced collecting fuel wood, slash and burn, expansion of farm land charcoaling, timber harvesting and logging
respectively. Similarly the majority of FGD respondents decided as there were different types of deforestation in
which forest lands were cleared for the purpose of fuel wood, agricultural, settlement and grassing lands in the study
area. The result showed that the growth of human population and its interaction with the forest resource resulted
in different types of deforestation practices. Therefore; collecting fuel wood, slash and burn and expansion of farm
land were the major types of deforestation in the study area. According to (Reusing, 2006), the raise in household
family size leads to high demand for fuel wood and farm land in which the forest lands of most farmers have changed
from forest land to agricultural, settlement and grazing lands.

Table 9: Effects of population dynamics on forest cover

Types and Practices of deforestation | Frequency | percentage

Yes 357 97.94%

No 7 2.06

Total 364 100%

Types of deforestation

Slash and burn 244 31.122%
Timber harvesting 10 1.275%
Grazing 12 1.530%
Collecting fuel wood 300 38.265%
Logging 8 1.020%
Expansion of farm land 160 20.408%
Charcoaling 50 6.377%

Total 784 100%

Source: Field Survey, 2016

3.1.2. RATE OF POPULATION DYNAMICS ON FOREST COVER EXPLOITATION

In order to show the effect of population dynamics on forest exploitation presented in table 10 below household
respondents showed that 65.38% of the respondents claimed that the rate of population pressure on forest resource
was fast. Little larger than.80% were with the opinion that it was very fast. Others opinion falls within 8.24% while
1.65% of the sampled population claimed that the rate of population pressure on forest resource exploitation was
slow and very slow.

In addition to this almost all of FGD participants responded that the rate of population pressure on forest
resources was rapid but a few of them responded saying it was moderate. Likewise; almost the entire of interview
participants responded that the rate of population pressure on forest resource was speedy. The result showed that
there was significant relationship between Population size and the rate of forest resource exploitation in the study
area. According to Ethiopia-UNCED National Report (1992) wide spread deforestation in the highland parts of
Ethiopia started around 2500BC.

Table 10: Rate of effects of population dynamics on forest cover exploitation

Rate of forest exploitation | Frequency | Percentages (%)
Very fast 84 23.08
Fast 238 65.38
Moderate 30 8.24
Slow 6 1.65
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Very slow 6 1.65
Total 364 100%

Source; Field Survey, 2016

3.2. MAJOR CAUSES OF FOREST DEFORESTATION

As it is shown in table11, little greater than78% and 21% human encroachment and natural factors were the
major causes of forest deforestation in the study area respectively. In addition to this, the majority of the interview
participants viewed that human encroachment was the most important underlying causes of forest reduction in
plant magnitude and species while limited of them responded that natural factors were fundamental causes in the
study area. Likewise greater part of FGD participants emphasized on human activities such as over population, over
grazing, over exploitation for (fuel wood, timber and construction materials) and expansion of agricultural land. As
result human activities had a great contribution in the reduction of the amount of the forest and areal extent of the
forest cove in the study area.

The result showed that high forest removal in the study area was caused by human encroachment in the forest
areas of DLW. Human encroachment was an important cause of deforestation in which forests were cutting mainly
due to illegal logging and conversion to non-forestry uses (Iftekhar and Hoque, 2003). As result limited land
availability and unemployment have been identified as the major proximate causes of human encroachment in the
forest areas. Haque (2000) shows that the illegal felling is done by the poor villagers, who usually work for the illegal
traders, local influential leaders and forest land encroachers. Ahmed (2002) also finds that illegal felling, theft and
encroachment are very significant causes of deforestation and forest degradation

Table 11: Analysis of major causes of forest deforestation

Causes of deforestation | Frequency | Percentage
Human encroachment 286 78.45%
Natural factors 78 21.55%
Total 364 100%

Source; Field Survey, 2016

3.3. COMPONENTS OF POPULATION DYNAMICS OF DLW.

The dimension, expansion rate and composition of the population were influenced by the three demographic
phenomena, namely fertility (births), mortality (deaths) and migration. However, in DLW the two basic factors in
shaping demographic changes were fertility and mortality.

The level of fertility in DLW has been constantly high between 1984 and 2000 and slightly declined there after
(Table 23). According to DLW report (2014), the crude birth rate for the wereda was 50 /1000 population and the
total fertility rate was about 6 children per woman. The level of fertility slightly declined. This was because people
want to have large number of children, start child bearing at younger ages and make much less use of family planning
to limit their childbearing.

The level of mortality as measured by the crude death rate, infant mortality rate or expectation of life at birth
presented in Table 23 showed a decline over the past two decades. Infant mortality declined from 120 deaths per
1000 births in 1984 to 90 deaths per 1000 births in year 2014. The expectation of life at birth increased from 52
years in 1984 to 54 years in 2014.The majority of FGD and interview participants agreed that as there was high
fertility rate. The result showed that as there was high level fertility and declining trend in mortality conditions of
DLW indicated the tendency of the population to keep on growing in the next few decades which in turn accelerated
deforestation and LULC changes.

In this regard Assefa (1994) pointed out that the reasons for this slow decline in the mortality conditions of
Ethiopia are the continuous war as well as the high state of food insecurity prevailed in the 1970s 1980s,1990s and
2000s and the poor health service infrastructure. Overall, the youthful age structure, the high level of fertility and
the declining trend in the mortality conditions of Ethiopia indicate the tendency of the population to continue
growing.
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Table 23: Trends of fertility and mortality conditions of DLW (1984-2014)

Year | CBR | TFR | CDR | IMR Life expectancy
1984 | 48 | 78 | 94 | 120 52
1990 | 49 | 81 | 94 | 110 52
1994 | 468 | 7.6 | 94 | 118 50.7
2000 | 43 | 6.7 | 9.1 | 100 50.7
2004 | 43 | 6.7 | 85 | 98 51
2010 | 42 | 59 | 6.2 | 94 52
2014 | 415| 54 | 58 | 90 54

Source: Daro Lebu Wereda Document Recorded Report in 2014

3.4. TRENDS OF FOREST DECLINE IN DLW FROM 2000-2016

According to document recorded analysis of Table 25, DLW had about 26507.32 hectare (6%) of forest land in
2000.This number decreased to 25623.74 hectare (5.8%) in 2001 and to 25181.95 hectare (5.7%) and 24961.06hec
(5.65%) in2002and 2003 respectively. The Table showed that the trend of the forest decline in terms of its area
coverage continued and reached up to 13253.66 hectare (3%) in 2014.Therefor during 2014 DLW had almost seven
times less than forest coverage it had in 2000.

This value showed that area forest coverage decreased rapidly from year to year in the study area for more than
one decade but the condition was changed after the year 2014 because the forest areal extent was increased from
13253.66 hectare (3%) to 17671.55 hectare (4%) and24563.45hectare (5.6%) in 2015 and 2016 respectively.
According to FGD population growth is inversely related with forest cover in DLW. Both evidences of satellite
imagery and document records showed that progressive decline of the forest cover up to 2014 butin DLW document
records after 2014 the forest cover was increased in terms of its areal extent

The result showed that the study area had rapid forest decline rate for the last 14 years but after 2014 there
was a good beginning of forest conservation program among the farmers of the study area which was resulted in
increment of forest coverage in terms of its areal extent for the last two years.

Table 25: Trends of forest decline in DLW from2000-2016

Year population Forest coverage in hectare | Forest coverage in percent (%)
2000 239702 26507.32 6
2001 247508 25623.74 .5.8
2002 255314 25181.95 5.7
2003 263120 24961.06 5.65
2004 270926 24740.16 5.6
2005 278732 24475.09 5.54
2006 286538 24298.38 5.5
2007 294344 23856.59 5.4
2008 302150 23724.05 5.37
2009 309956 23547.33 5.33
2010 317762 22089.44 5
2011 325568 20984.96 4.75
2012 333374 18466.77 4.18
2013 341180 13872 3.14
2014 364613 13253.66 3
2015 376792 17671.55 4
2016 384613 24563.45 5.56

Source: DLW Document recorded reports of Agricultural and Natural Resource conservation Office
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4. CONCLUSIONS

Based on the above mentioned findings, the following conclusions were made: The population changes had a
great role for forest deforestation and land use land cover change. These forest cover distractions were caused by
several factors such as population growth, settlement expansion, poverty, unemployment, corruptions, expansion of
farm lands, un wise tree cutting, lack of alternative energy sources, migration and lack of economic transformation
from agriculture to industry.

The study area had rapid population growth rate with shorter doubling time. For this matter as population size
increases demand for food, fuel wood and wood for housing were increased so people were participated in
exploitation of forest cover as sources of energy construction materials, residential and farming land. Therefore;
human population and its interaction with the fixed land resource highly influenced the change of one LULC class to
the other. As a result, expansion for cultivated and settlement LULC classes were rapidly increased from 1973 to
2013.Cultivated land breathlessly increased from 22.73% in 1973 to 39.9% and 48.8% in 1995 and 2013
respectively. Likewise, settlement LULC class was increased from 10% in 1973 to 15.5% and 17% in 1995 and 2013
respectively. On the contrary, shrub and forest land decreased astonishingly from 29.58% and 6.5% in 1973 to 5.1%
and 1.8% in 2013 respectively(Table,27,28,29,30 and 31).

The miss use of the forest plant affected the forest production of most of sloppy areas of the farm lands because
the households were clearing sloppy areas to expand agricultural land instead of planting them.. Farming and wood
cutting were the major source of livelihood but the size of population was greater than the forest available so that
area coverage of the forest declined in which the rate of forest damage was greater than the rate of forest
conservation in the study area. Even though most of respondents knew that the damage of the forest had negative
impact on socio economic livelihood of the households, they were unable to implement forest conservation as
needed because of underlying causes of deforestation and the culture of forest conservation practices were
decreased over time.

4.1. RECOMMENDATION

e Population increase should be checked through family planning methods, this would cut down the large
family size.

e Proper environmental education should be imparted to the people so that the people can appreciate the
importance of sustainable environment.

e The inhabitants should be encouraged to carry out forest cover conservation since almost all of the
respondents were using wood as energy source; this has great impact on forest conservation. So, the local and
district administration should have take a measures on this activity as they are taking measures on those who
have cut the forest for expansion of agricultural land, settlement and energy

e Daro Lebu local government should work on tree planting in the area that concentrates on either hill side
(sloppy area) or river bank. This would help to check the rate of forest cover exploitation in the area.

e Selective logging should be encouraged so as to prevent excessive exploitation of the  Forest cover in the
area

e Households should be visited by Forest development experts so as to conserve the forest cover in and
around their farm land.

e Households should be provided by alternative energy resource in DLW

e Economic transformation should be needed from agriculture to industry

e Providing incentives for the model farmers to appreciate a good beginning of forest conservation program
among themselves.

e The households should be trained on family planning and different mechanisms of forest conservation
methods.

e Indigenous forest conservation culture should be appreciated by the concerned bodies
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Appendices

Appendix-1: Questioners
Household Questionnaires to assess the Effect of Population Dynamics on Forest Resources: In the case of

Darolebu Wereda West Hararghe Zone Oromiya Regional State, Ethiopia Questionnaires designed to assess the effect
of population dynamics on forest resources in the Case of Darolebu Wereda.

Dear respondent:

This questionnaire has only intended for research purpose. The result from this research will help to address
the effect of population dynamics on forest resources in Darolebu Wereda. Its finalization directs to understand the
consequence of population change on the forest resources of the study area. The government, the research
community, Stake holders, decision making groups and the local people will use it in their respective concerns.
Therefore, I kindly request the respondent to fill this questionnaire. I promise you that all your response will be held

confidentially.
Thank you for your cooperation!

Direction: Circle and/or write your answer on the space provided only where it needed. You can choose more
than one option when necessary.

Identification:

Name of Kebelle: Kotera
Jilbo
Odaleleba
Metagudesa

Name of the village
Part one: Background Information of Sample Households

Household head
1) Age__ Il sex
2) Marital status: Married ____.Single ___.divorced____. Others (specify) .
3) Religion: Christian . Muslim . Others (specify

4) Appendix Table 1: Family size by age group and gender in your house hold:

Age group | Male | Female | Total
1-14
15-65
>65

Part Two: Socio- Economic Characteristics of the House hold Head
5) Canyou read and write?
[) Yes II) No
6) Ifyes, what type of education you followed?
[. Formal 1) Informal  III) Vocational
7) If formal education, what grade did you complete?
[)1--4 1I)5--8 I1I)9—10 1V) 11—12 V) Tertiary
8) Ethnic origin of the household head
[) Oromo II) Amhara [1I) others (specify)
9) Migration status of the household head
[) Migrant II) Non-migrant
10) Source of livelihood of the house hold head
[) Farming II) Wood cutting III) Trading IV) others (specify)

Part Three: Forest property Characteristics of the Household
11) How many hectares of forest land do you own (including house stead)
12) Do you have enough Forest land in relation to your family size
[. Yes II.No
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13) If your answer for question number 12 is No how do you support your family in terms of energy?
Using solar energy
Using hydro electric power
Collecting fire wood from the common forest
Use of charcoal V. Others specify

Part Four: Land Holding Characteristics of the Household

14) How many hectares of land do you own (including homestead)?
15) How is the proportion of farm land in relation to your family size?
[. Very high II. High III. Medium IV. Low V. Very low
16) If your answer for question number 15 is low how do you support your family ?
[. Agricultural land expansion to nearby the forest area
I1. Selling fuel wood for the surrounding urban areas
I11. Selling charcoal
IV Migrating from the original place others specify V.
17) Have you lived in the area since birth? Il Yes I No
18) If your answer for question number 17 is No, why did you come to this area?
I. Looking for farm land II. Through marriage
III. Through resettlement program [V. Others (specify)

Part Five: Effects of population dynamics on forest resources
19) Would you do deforestation in and around your farm land?
L. Yes II. No
20) If your answer for question number.19 is yes, what are the major types of deforestation do you practice
in and around your farm land?
I. Slash and burn
[I. Timber harvesting
I1I. Grazing
IV. Collecting fuel wood
V. Logging
VI. Expansion of farm land (clearing the forest)
VII. Charcoaling
21) How do you evaluate the effect of population dynamics on forest resource exploitation in and around your
farm land?
[) Very fast II) Fast  IIl) Moderate V) Slow  VI) Very slow
22) Do you observe forest degradation problem in and around your farm land?
[.Yes 1II.No
23) If your answer for question number 22 is yes, what are the causes?

24) Do you observe that the migrants do more forest deforestation than the non-migrants?
I. Yes ILNO III. Don’t know

25) Which methods of forest resource exploitation do you practice in and around your farm land?

[. Cutting down trees. II. Gathering. III. Trapping IV. Plucking

26) Which consequences of forest exploitation do you observe in and around your farm land?

L Loss of soil fertility. II. Loss of biodiversity. IIl. Loss of aesthetic value. V. Soil erosion.

27)How do you assess implementation of forest conservation practice in and around your farm land?
[, Very high II. High III. Medium IV.low Very low.
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28) If your answer for question number 27 is low what types of forest conservation are done in and around
your farm land?

29) Have you observed forest cover reduction in and around your farm land?
I. Yes II. No
30) If your answer for question number.29 is yes, what mechanisms do you use to maintain the forest cover?
[). A forestation II). Reforestation  III.) Controlling over grazing IV.) Others specify
31) How do you observe the role of perennial crops and trees for forest conservation?

32) What technology do you use to cut the forest trees of your farm land?
I. Traditional tools (hand tools like, axe, chain saw)
II. Machine [11. Others specify.

33) Do you plant trees in sloppy areas of your farm land?
L. Yes I1. No

34) How do you perceive about forest removal and mechanism to maintain it?
. very high II. High V .Verylow
[II. medium  Iv. Low

35) Do you know the forest on your farm land requires conservation?
I. Yes II. No

36) How often does forest development expert visit you in a year?

Appendix- I1

Structured Interview for Land Administration, Agricultural and Rural Development Office, Dis trict
Administrative Office and Development Agent workers.

1) Do the farmer’s farm lands have the forest resources?

2) To what extent the forest conservation practice program involve the community?

3) Do you give continuous training about forest conservation measures for peasants?

4) Is there land scarcity in this area?

5) To what extent peasant’s farm lands have forest deforestation?

6) How do you evaluate the magnitude of biodiversity of the forest in the study area?

7) 7. How do you evaluate the magnitude of the forest cover over time in terms of its areal size?

8) Who are responsible for forest deforestation and degradation in this area

9) Isthere agro forestry practice among peasants in each kebelle of the district?

10) Is there mechanism to control the activities of those farmers who settle or expand their

farm land to unprotected forest area?
11) Do you think the conservation of the forest in the district have been effective?
12) Is there illegal tree cutting on communal forest of the study area?

Appendix- 111

Focus Group Discussion questions for House Holds

1) Do you observe the problem of population pressure in your kebelle?

2) What are the underlying causes of forest deforestation in your kebelle?

3) What kinds of measurements do you practice to control forest deforestation and degradation in and
around your farm land?

4) Is the culture of forest conservation measures increase or decrease gradually from time to time in your
locality?

5) What measure did you take when forest per hectare area of your farm land decline?

6) While you plant trees on your farm land, do you grow them lonely or with one another?

7) Do you cut the forest trees in and around your farm land?
International Journal of Research -GRANTHAALAYAH 91



https://www.granthaalayahpublication.org/journals/index.php/Granthaalayah/

The Effect of Population Dynamics on Forest Cover in Daro Lebu Wereda, West Hararghe Zone, Oromia Region, Ethiopia

8) For what purpose do you cut the forest resources in and around your farm land?

9) 9.Is there any support to sustain the indigenous people forest conservation measures . .
10) from local and national governmental and non-governmental bodies?

11) 10. What are your limitations to conserve the forest resources in and around your farm
12)land?
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