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Abstract 

     Land is the basic natural resource base, which provides space and raw materials for various life 
support services and developmental activities, therefore, it is under continuous change and dynamics 
where there is a complex interplay between natural and manmade interference in the biophysical 
environment. The objective of this research is, therefore, to investigate trends in land use and cover 
change and the nexus between land use and cover change, and socioeconomic conditions. For the study, 
digital image analysis was undertaken to produce two time series land use and cover maps of 1998 
and 2012 to determine trends of changes while socio-economic survey was also done from 354 heads 
of households from three kebeles (Addisgie arabachan, Ayiba kidanemihret and Mereba) selected using 
clustered and simple random sampling technique (lottery method), respectively and analysis was done 
using descriptive (mean, frequency, %) and inferential statistical tools(chi-square test and multiple 
linear regression model) using SPSS version 16 to met the desired objectives. The data obtained from 
digital image processing and socioeconomic survey were used to investigate the trends of land use and 
cover change, and analyze its implications on socioeconomic conditions and the vice versa.  The results 
of comparing land use and cover maps of 1998 and 2012 indicated that the area of forest decreased by 
5.12% from 6.52% to 1.40% and the area of shrub land decreased by 22.24% from 24.88% to 2.64%. 
On the contrary, bare land increased by 2.24% from 15.35% to 17.59% and agricultural crop land 
increased by 25.12% from 53.25% to 78.37%.  significant changes were observed through increasing 
agricultural area at the expense of forest and shrub land over time. From the socioeconomic survey 
and analysis through linear regression model, the major socioeconomic driving forces of land use and 
cover changes in the woreda identified were population growth, traditional agriculture, livestock 
population and sources of household energy consumption. This intern affected the livelihood of 
population living there almost at equal weight of 0.205 each. i.e. for every unit increase in each of the 
four factors above, there is an increase in LUCC (and so affects livelihood of the population) by 0.205 
for each. Therefore, the relevant government office in the study area shall create conducive 
environment to increase forest and shrub land area cover, rehabilitate bare land through sustainable 
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land management measures as well as introduce improved technologies in area of agriculture (cut and 
carry system, intensive small-scale farming, etc.) and energy saving technologies to reduce the burden 
of population growth on natural resources and sustainable agriculture. 

Key words: Land use and  cover change, digital image processing, Land use and cover. 

1.1. Background of the study 

      Land is the basic natural resource bases, which provides space and raw materials for various life 
support services and developmental activities. In addition, it is under continuous change and 
dynamics where there is a complex interplay between natural and manmade interference in the 
biophysical environment (Solomon, 2005).  

      Land quality is the most important factor that influences and determines the livelihood of 
farming sector in rural Ethiopia. Land-use and land cover change plays an important role in socio-
economic condition of the community in given area. It is one of the major factors which affect 
sustainable development and human responses to conserve natural resources. The scientific 
community has now come to recognize diverse roles of land use cover change. Consequently, the 
need for an understanding of land use and land cover change has been increasingly recognized in 
global research on conservation of natural resources (Solomon, 2005). Furthermore, the expansion 
of cultivated land to uncultivable areas affects the productivity potential of an area through 
aggravating resource degradation. Land degradation contributes to decline agricultural productivity 
and continuing food insecurity (Mekonen, et al., 2013). 

      As is the case in most developing African countries, the majority of the population of Ethiopia 
lives in rural area and depends directly on the land, i.e., resource dependant agrarian economy. 
However, the rural population is currently growing rapidly, resulting in series adverse effects on 
the natural resource (Semahugne, 2008). It is mainly because, population density is the driving 
factor and causes for expansion of cultivation and settlements (Mekonen, et al., 2013). Cultivation of 
the hillsides can leads to erosion of the slopes over a comparatively short period of time. Cultivated 
land in high and rugged terrain is very prone to erosion and lead to serious depletion of soil 
nutrients. 
 
     The LULC dynamics and transitions are generally from vegetation to non vegetation and 
primarily from natural forest to cultivated land. According to Pearson (1992) the highlands of 
northern Ethiopia are largely devoid of forest vegetation, with almost all available land is under 
cultivation or used for pasture. Consequently large areas are severely eroded and degraded and 
hence agricultural productivity becoming decline in an alarming rate. 
 
According to Amhara National Regional State CTPDB (2009), continuous oxen plow and hoe culture 
cultivation, people on the most North-Western escarpment of Wogera woreda are causing 
clearance of natural vegetation and degradation of soil through altering natural and ecological 
settings and ultimately contributing to an alarming decline in soil fertility. Even though Ethiopia is 
endowed with a variety of natural resources for the development of agricultural economy, these 
resources were not well protected and conserved (ANRS–CTPDB, 2009). This in turn exposed them 
to gradual deterioration and hindered their contribution for the socio- economic development of 
the country. Unless measures are taken to overcome this serious natural resources degradation at 
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some point, it might lead to less potential for development of agricultural economy (ANRS–CTPDB, 
2009). 
      Hence, information on land use, land cover, and possibilities for their optimal use is essential for 
the selection, planning, and implementation of land use schemes to meet the increasing demands 
for basic human needs and welfare. This information also assists in monitoring the dynamics of 
land use resulting out of changing demands of increasing population (Moshen, 1999). Studies of 
rates, extents, patterns, causes, and implications of land use and land cover dynamics at local level 
can help to design appropriate land management practices, strategies and policies. Evaluation of 
land use and land cover dynamics at this level is rare in Ethiopia in general and the northwest 
highlands of Ethiopia in particular. The specific objectives of this study are to detect the existing 
land use and cover changes for two comparable years using GIS and remote sensing;  to assess  the 
implications of land use and cover change on the socio-economic conditions; and to examine the 
socio-economic conditions induced by land use and cover change in the study area 

Description of the Study Area  

Wogera woreda is located in the north western high land, in North Gondar Administrative Zone, 
with altitudes ranging from 1500m to 3200m a.s.l. It extends from Lay Armachiho to Dabat woreda 
along the main road from Gondar to SMNP and 20-55 kms from Gondar city. Wogera woreda covers 
an area of 215590 hectare. Out of this, cultivated land covers 155,454.12 hectares, forest area 
covers 3950.9 hectares, grazing land covers 10103 hectares and settlement area covers 46081.98 
hectares (NGZFEDD, 2013). The woreda is bounded by Dabat woreda in the north, Janamora and 
East Blesa woredas in the east, West Belsa and Gondar Zuria woredas in the south, Lay Armachiho 
woreda in the West and  Tach Armachiho woreda in the north- west(NGZFEDD, 2013). 

 

Figure 1 Location map of the study area 

Materials and Methods 

     This research is mixed research design where qualitative and quantitative approaches were used 
to assess the patterns of changes in land use and cover overtime, and its interrelationships with the 
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existing socioeconomic conditions of the study area. As a result, longitudinal approach was used 
where the satellite images of 1998 Land sat TM (30m×30m) and 2012 Land sat TM (30×30m) 
resolution was analyzed and interpreted to generate the patterns of change in land use and cover 
between 1998 and 2012. In addition, the research also describes existing socioeconomic situations 
and events in the selected study area, i.e., cross-sectional approach. Therefore, data used in this 
study are collected in the field through structured questionnaires which require quantitative and 
descriptive analysis. Field observation was also used. As a result, both quantitative and qualitative 
methods were employed in the study.  

 Land Use and Land Cover Data Acquisition and Analysis: 

Materials Used: 

 Different kind of satellite imageries and diverse ancillary data has been collated in order to identify 
past and recent land use and cover change. Several options, strategies and techniques were used to 
process these input data to come up with the desired result. The materials used and the general and 
specific methods applied in this study are described below. 

 Data Acquisition:  

       Data of land use/land cover of 1998 and 2012 were taken from remote sensing. The main 
purpose of this analysis is to quantify the magnitude and rate of change of major land use/land 
cover types, and to identify the major change drivers in the study site. Satellite image (Land sat 
image) was the main sources of input data for the analysis. The images include for the periods of 
1998 TM (30m×30m) and 2012 TM (30×30m) resolution was obtained and downloaded from 
Global Land Cover Facility (GLCF) and in the USGS archives at Glovis (http://glovis.usgs.gov). A 
time span of 14 years in LUCC detection as well as analyzing the associated implications on 
socioeconomic conditions is quite adequate. 

 Operations Used in Digital Image Processing : 

      Digital Image Processing refers to the manipulation and interpretation of digital images, by a 
computer system, to prepare an image for display, interpretation and to extract useful information 
from the image. In this digital Image Processing raw satellite image were pre-processed before the 
main data analysis and extraction of information were made. This pre-processing involved 
geometric correction and radiometric correction or haze correction. The aim of pre-processing is to 
correct distorted data in order to create more faithful representation of the original scene. This 
typically involves the initial processing of raw image data to correct for geometric distortions, to 
calibrate the data radio metrically, and to eliminate noise present in the data. 

     Moreover, image enhancement was also made to improve the visual interpretability of an image 
by increasing the apparent distinction between features in the scene. In this process the detailness 
of the image were increased by assigning the image maximum and minimum brightness values to 
maximum and minimum display values. When the image is enhanced the distinct of features are 
clearer so that image analysis, classification and interpretation is better. 

 Image classification: 
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      Land use classification is the extraction of differentiated classes of land cover and land use 
categories from remotely sensed data from satellite images. In this study, the researcher used both 
supervised approach that involved visual interpretation and unsupervised classification approach.  
A supervised image classification was a method in which the analyst defines small training sites on 
the image, which were representative of each desired land cover category. This approach relies on 
the prior specification of study areas, in which major land cover types are delimited manually as a 
key for electronically classifying the image. It require a priori knowledge of the scene area in order 
to provide the computer with unique material groups or what are called "training classes".  The 
delineation of training areas representative of a cover type was most effective when an image 
analyst has knowledge of the geography of a region and experience with the spectral properties of 
the cover classes.  

      However the unsupervised classification technique is performed when there was little or no 
knowledge to the geography of the region where classification is under taken. Therefore, first the 
satellite image was classified in the unsupervised classification for identification of the features in a 
pixel form. Then by observing and recording identifiable coordinate points of features in the Google 
Earth were perform the supervise classification using the training points.  

      For this study a simple classification scheme comprising four land use and land cover types was 
developed for the purpose of mapping. A combination of information collected from the field and a 
satellite image were effectively used in the preparation of the legend. Identification of some of the 
land use and land cover classes were required a number of field visits and discussions with farmers, 
to have not only a clear understanding of the main land use and land cover types but also to 
establish what types of changes are expected over time. What stage and type of land use and land 
cover is to be expected in what season of the year should be properly established to enable 
interpretation of the satellite images. The LU/LC classification was done on the basis of reflectance 
characteristics of the different land use land cover types by using true colour composites. 
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Change Detection Methods: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.  Flow chart 
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RESULTS AND DISCUSSION: 

Using the processed satellite images of the year 1998 and 2012, it is tried to check whether there is 
land use/land cover change over time. Moreover using the application of image classification 
methods, four major land use and land cover types were identified. These include forest, shrub land, 
bare land and agricultural land based on the characteristics of Land sat satellite images of the year 
1998 and 2012. These are described below:- 

Table 1: Description of land use and cover categories for change detection between 1998 and 2012 
for Wogera Woreda 

Land use/cover 
type 

Land use/cover description 

Forest Are densely covered areas with different species of big forest trees such as Avalo, 
Getem, Bisana, Embes, Donga, Girar, Kawot, Korch, Sembo/Lol, Shinet, Shola, weira, 
Yehabesha Tid, Wulkifa, Atat, Wanza, etc. These forests are mostly found on the hill 
tops, along steep slopes of ridges and gorges (Negash, et al., 2010). 

Shrub land Land covered by small trees, bushes, and shrubs, in some cases mixed with grasses; 
less dense than forests 

Agricultural Land Areas of land ploughed/prepared for growing various crops. This category includes 
areas currently under crop, fallow and land under preparation. 

Bare Land Are parts of the land surface which is mainly covered by bare soil and rocky land 
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4.1.1. Land use and cover Map of Wogera woreda, 1998  

 

Figure 3: processed LUC Map of Wogera woreda, 1998 (Own work, 2014) 

Source: Processed from Land sat image (www.glovis.usgs.gov) 

Table 2:  LUC of Wogera Woreda in 1998 (Own work, 2014) 

No LU/LC Area (ha) Percentage (%) Remark 

1 Forest 14063.1 6.52  

2 Shrub land 53636.8 24.88  

3 Bare land 33089.8 15.35  

4 Agriculture 114801 53.25  

  Total 215590.7 100  

 
As seen from the map in fig. 4.1 and table 4.2, four parameters have been taken. These parameters 
are: Forest, Shrub land, Bare land and Agriculture which covers an area of 14063.1ha (6.52%), 
53636.8ha (24.88%), 33089.8ha (15.35%) and 114801 (53.25%) respectively from the total area of 
215590.7ha which is calculated/ quantified by using remote sensing and geographic information 
system (GIS).  

http://www.glovis.usgs.gov/
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4.1.2. Land use and cover Map of Wogera woredas, 2012  

 

Figure 4: Processed LUC Map of Wogera Woreda, 2012 (Own work, 2014) 

Source: Processed from Land sat image (www.glovis.usgs.gov) 

Table 3: LUC of wogera Woreda in 2012 (Own work, 2014) 

No LULC Area (ha) Percentage (%) Remark 

1 Forest 3007.98 1.40  

2 Shrub land 5700.26 2.64  

3 Bare land 37930.8 17.59  

4 Agriculture 168951.7 78.37  

  Total 215590.7 100.00  

     

From the map in fig. 4.2 and table 4.3, forest, shrub land, bare land and agriculture cover an area of 
3007.98ha (1.40%), 5700.26ha (2.64%), 37930.8ha (17.59%) and 168951.7ha (78.37%) 
respectively from the total area of 215590.7ha which is calculated/ quantified by using remote 
sensing and geographic information system(GIS).  

 

http://www.glovis.usgs.gov/
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4.1.3. Patterns of changes in land use and cover changes between 1998 and 2012 

 

Figure  5:  Patterns of change in land use and cover between 1998 and 2012 for Wogera woreda 

Comparing the 1998 and 2012 LUC situations as shown from the respective maps and tables above 
as well as from figure 4.5, the area of forest cover becomes decreasing by 5.12% from 6.52% to 
1.40% or by an area of 11055.12ha (14063.1ha – 3007.98ha) and the area of shrub land decreased 
by 22.24% from 24.88% to 2.64% or by an area of 47936.54ha (53636.80ha – 5700.26ha). This 
shows that forest cover and shrub land cover reduced by about 5 fold and 9 fold respectively within 
14 years period in Wogera woreda. This is due to the fact that as population pressure increases, 
there will be more demand for forest products for fuel, construction, fence and other purposes as 
well as for crop land so that there can be high level of deforestation. Similarly, due to more demand 
for agricultural crop land and settlement as population pressure increases, shrub land seams the 
target for expansion and that should be why shrub land s reduced much during the 14 years period 
(1998 – 2012). 

On the contrary, during the same period, it can be revealed from the respective maps and tables 
above as well as figure 4.5 that the area of bare land increased by 2.24% from 15.35% to 17.59% or 
by an area of 4841ha (33089.8ha – 37930.8ha) and the area of agricultural crop land and settlement 
(farm area) increased by 25.12% from 53.25% to 78.37% or by an area of 54150.7ha (114801ha – 
168951.7ha) within the period of 14 years (1998 – 2012). This indicates that the increase in 
agricultural area (farm area) and settlement is an increase of about 1.5 times more during the 14 
years period which clearly shows that more land during the period has changed in to agricultural 
area (farm land area) and as the data reveals this had been done mainly through the loss of forest 
cover and shrub land, with more intense reduction on shrub land. Similarly, bare land increased 
during the same period. This may be caused due to deterioration/ degradation in quality of other 
land use types. For instance, when steeply slope shrub land or forest areas deforested and then 
changed to crop farming land use type or be used for livestock grazing for many consecutive years, 
the area may be changed in to bare land due to its further vulnerability for soil erosion in the years. 
However, the amount of change in bare land is small because, though reduced in quality, it is high 
likely that farmers do not abandon the land from use for crop farming or livestock grazing. 
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Generally, during the 14 years period, forest area and shrub land cover decreased where as 
agricultural area (farm area) and bare land increased. This situation goes in line with the views of 
many literatures and match with our common understanding of current land use trend in the 
highland woredas of Amhara national regional state. 

Major drivers for land use and land cover change: 

 Population growth and its impact on LUCC: 

 
 
 
It is quite known that population growth creates pressure through creating increasing demand to 
satisfy growing needs on the already available and limited natural resources such as on forest, land, 
soil and water resources, therefore, causes change in land use and land cover in a given area.  
population growth leads to conversion of forest and marginal areas in to agricultural lands, is a 
major cause for the cultivation of the uncultivable sloppy hillsides, increase the demand for 
additional settlement areas as well as it intensifies land degradation and soil erosion problems.  
Indeed, responses on the factor that population increase intensifies land degradation and soil 
erosion problem are less agreed than responses for other factors. This is may be due to the fact that 
this factor is a factor that comes after the direct effect of population growth on other factors such as 
on factor A and B. Therefore, some respondents may not directly able to relate the problem of land 
degradation and soil erosion with problem of population growth. 
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Table 4 : Mean values of responses for the population growth and its impact on LUCC 

 
Note: 1= strongly disagree, 2 = disagree, 3= neutral, 4 = agree, 5= strongly agree; M = male, F 
= female               
Source: Field Survey, 2014 
 

The role of traditional Agriculture and low crop productivity: 

 

 
Traditional agricultural practices are expressed as the poor farming practices usually practiced by 
less extension supported farmers in poor countries such as un able to use inputs like fertilizers or 
compost, improved seeds, disease and drought resistant crop varieties, use of better timing and 
techniques of plowing and sowing, wedding, harvesting, threshing and storing of products, etc.  
Such poor farming practices leads to low crop productivity that makes survival of the farming 
community challenging and so to oblige them to look for other possible options of exploiting any 
available natural resources around or far from them to meet their additional demands. Such 
measures may include expanding their farm to uncultivated grass, other communal lands and forest 
areas through deforestation. On the other hand, due to increasing population, families are obliged to 
share the already small ha of land of the ancestral family and this causes decrease in farm land area 
from year to year at a farmer level but increasing total farm area at the expense of grass land, other 
communal lands, forest areas and uncultivable sloppy hillsides such as at a kebele level, which then 
causes LUCC. Table 4.12 below shows the mean values of responses for factors related to the role of 
traditional agriculture and low crop productivity on LUCC 
 
 

Descriptive Statistics: Mean Sex Age Education Level Kebele 

Total 

Effects of Population growth 

and its consequences on 

LUCC  

M F 

18-

30 

yea

rs 

31-

40 

yea

rs 

41-

60 

yea

rs 

> 

60

ye

ar

s 

Ad

ult 

Prim

ary  

Sec

ond

ary 

Unive

rsity/

Colle

ge 

Addisg

e 

Arbach

an 

Ayib

a 

K/mi

hret Mereba 

A Population growth leads to 

conversion of forested and 

marginal areas into 

agricultural lands 

4.1 
4.

3 
4.0 4.1 4.3 

4.

2 
4.2 4.1 4.0 3.8 4.1 4.1 4.1 4.1 

B Population pressure is 

major causes for the 

cultivation of the 

uncultivable sloppy 

hillsides 

4.1 
4.

2 
4.1 4.1 4.1 

4.

2 
4.1 4.1 4.1 4.0 4.2 4.0 4.0 4.1 

C High population growth 

increased the demand for 

new settlement areas 

4.1 
4.

1 
4.1 4.0 4.1 

4.

3 
4.1 4.1 3.9 3.9 4.0 4.1 4.1 4.1 

D High population pressure 

intensified land 

degradation and soil 

erosion  

3.8 
3.

9 
3.8 3.9 3.7 

3.

8 
3.8 3.9 3.7 3.9 3.7 3.9 4.0 3.8 

 

Total Mean of means 
4.0 

4.

1 
4.0 4.0 4.0 

4.

0 
4.0 4.1 3.9 4.0 4.0 4.0 4.1 4.0 
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Table 5: Mean values of responses for the population growth and its impact on LUCC 

Note: 1= strongly disagree, 2 = disagree, 3= neutral, 4 = agree, 5= strongly agree; M = male, F 
= female    Source: Field Survey, 2014 

Sources of Energy and its effects on LUCC: 

Another cause of LUCC is the source of energy. The main source of fuel for cooking & heating 
particularly at rural areas are fuel wood, cow dung and crop residues. Forest resources are also the 
other main source of energy when available. Besides, there is no change in the type of energy source 
for most of the rural community in Ethiopia over time. Therefore, such practices aggravate 
deforestation practices and contribute to low crop productivity. Hence, the continuity of 
deforestation directly and that of low crop productivity indirectly causes land use and land cover 
change in rural areas. Table 4.14 reveals something that confirms these facts. 
 
 
 
 
 
 
 
 
 
 
 

Descriptive Statistics: Mean Sex Age Education Level Kebele 
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8 
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B The productivity of 
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3.
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3.

6 
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3.

6 
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C When the productivity of 

farm lands decline, 

expanding to uncultivated 

grass and other communal 

lands is one of the measures 

that farmers take. 

3.8 
3.

9 
3.9 

3.

8 
3.9 

4.

1 
3.9 3.8 4.0 3.7 3.7 3.9 4.1 3.9 

D Deforestation to get 

additional crop land is one 

major cause for the decline 

of forest cover  

4.3 
4.

3 
4.3 

4.

3 
4.2 

4.

5 
4.3 4.2 4.4 4.1 4.3 4.3 4.3 4.3 

 

Total mean of means 
3.6 

3.

6 
3.6 

3.

6 
3.6 

3.

7 
3.7 3.5 3.6 3.5 3.4 3.7 3.6 3.6 
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Table 6:  Mean values of responses sources of energy and its effect of LUCC 

Descriptive Statistics: Mean Sex Age Education Level Kebele 

Tot

al 

 

Effects of source of energy 

and its effects on LUCC  

M F 

18-30 

years 

31-40 

years 

41-60 

years 

> 

60year

s 

Ad

ult 

Pr

im

ar

y  

Seco

ndar

y 

Uni

ver

sity

/Co

ll. 

Addis

ge 

Arba

chan 

Ayib

a 

K/m

ihret 

Mereb

a 

A The main sources of 

fuel for cooking & 

heating in my home is 

Fuel wood, crop 

residual and Cow  dung   

4.2 4.4 4.3 4.1 4.3 4.3 4.3 
4.

2 
4.4 4.0 4.2 4.3 4.2 4.2 

B The present source of 

energy for my 

household use is forest 

products 

4.1 4.2 4.2 4.3 4.0 4.2 4.2 
4.

2 
4.2 4.3 4.2 4.1 4.2 4.2 

C There is no change on 

the types of my energy 

source for the last ten 

years 

3.6 3.8 3.7 3.6 3.7 3.7 3.7 
3.

6 
3.7 4.0 3.6 3.8 3.7 3.7 

D One of the major 

causes for the decline of 

forest cover in this 

kebele is deforestation 

for fuel- wood or 

charcoal.  

4.3 4.4 4.3 4.4 4.4 4.2 4.3 
4.

3 
4.3 4.4 4.2 4.4 4.3 4.3 

 

Total mean of means 
4.1 4.2 4.1 4.1 4.1 4.1 4.1 

4.

1 
4.1 4.1 4.1 4.1 4.1 4.1 

Note: 1= strongly disagree, 2 = disagree, 3= neutral, 4 = agree, 5= strongly agree; M = male, F 
= female              Source: Field Survey, 2014 

      Conclusion: 

The objective of this research was to investigate trends in land use and cover change and the 
nexus between land use and cover change, and socioeconomic conditions. Accordingly, in 
Wogera woreda, there has been land use and land cover change over time, and the change was 
that forest area and shrub land cover decreased where as agricultural area (crop farm area) 
and bare land increased over time. Besides, the major drivers for land use and land cover 
change in Wogera woreda are identified as population growth and its consequences, 
traditional agriculture and low crop productivity, effects of livestock population and sources 
of energy and its effects. In reverse, land use and cover change in Wogera woreda has caused 
several effects on socioeconomic conditions of the community affecting community’s 
livelihood such as through causing scarcity of wood for household consumption, loss of forest 
income, loss of biodiversity, aggravated the problem of land degradation, reduced agricultural 
production as well as reduced fodder availability for livestock. Another important conclusion, 
as per the analysis in this research, is that the views/ knowledge of the communities on 
effects of LUCC on socioeconomic conditions of the community do not significantly vary 
irrespective of their variation based on sex, age, education level or location (kebele) which 
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implies that communities irrespective of variation have almost similar understanding 
regarding the effects of land use and land cover change on their socioeconomic conditions so 
that awareness raising on the issue may not be a priority issue for development practitioners. 

 Recommendations: 

Forest area cover and shrub land area cover are decreasing over time in Wogera woredas and 
communities are well aware of their declining trend. Therefore, development practitioners 
shall create conducive environment to curve the declining trend and should work to increase 
forest and shrub land area cover in the Woreda. Agricultural area (crop farm area) and bare 
land area are increasing over time in Wogera woredas at the expense of forest and shrub land 
area cover. Now that, this trend shall no longer continue. Therefore, both government and 
other development practitioners shall strive to introduce new technologies in to agriculture 
system with an aim to promote intensive agricultural approach (example, highland fruits such 
as apple fruit farming instead of crop farming, fishery on ponds, beekeeping on area closure 
sites, cut and carry system for livestock, etc shall be given priority). In addition, development 
practitioners shall give considerable attention for bare land area rehabilitation practices 
through measures such as area closure and then physical and biological rehabilitation 
activities. 

The government, the community as well as other development practitioners shall also 
promote the implementation of effective family planning practices in the woreda to mitigate 
the challenges due to unprecedented population growth. 

Pressure on grazing land due to livestock population is also one of the identified drivers for 
LUCC in the woreda. Hence, livestock production system should shift from extensive to 
intensive type of production system through managing healthy, improved breeds with cut and 
carry system of feeding. Moreover, energy saving technologies such as fuel saving stove and 
biogas technologies should be promoted side by side with forestation campaign in the 
woredas to minimize deforestation. 
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