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ABSTRACT

This project showcased the application of GIS and Remote Sensingnapipéng of part of

Taraba State, laying bare the trend of change in land use land cover from 1991 when the state
was created to 2016; a period of 25 years. Subsequently, the magnitude of change was observed
according to the result output gotten from th&@hd discussion for better understanding was
carried out, from which it was observed that buptis the only class that has witnessed a

continuous increase through the years.

Suggestions were therefore made at the end of the work on ways to userthatiofo

contained therein optimally.



CHAPTER ONE

Introduction

The land use/land cover (LULC) pattern of a region is an outcome of natural anecme@nic
factors and their utilization by man in time and space. Land is becoming a sesocece due to
immense agricultural and demographic pressure. Hence, information on land use / land cover a
possibilities for their optimal use is essential for the selection, planning and implementation of land u:
schemes to meet the increasing demsaftdt basic human needs and welfare. This information also
assists in monitoring the dynamics of land use resulting out of changing demands of increasi

population (Opeyemi, 2006).

Land use and land cover change has become a central component in duategies for
managing natural resources and monitoring environmental changes, the advancement in the conceg
vegetation mapping has greatly increased research on land use land cover change thus providing
accurate evaluation of the spread and health t he wor | dds forest, gr as

has become an important priority.

Land use is the manner in which human beings employ the land and its resources. Land co\

i mplies the physical or naaceral or pristine s

Land use affects land cover and changes in land cover affect land use. Changes in land cover
land use do not necessarily imply degradation of the land. However, many shifting land use patter
driven by a variety of social causes, result in langecehanges that affects biodiversity, water budgets,
trace gas emissions and other processes that come together to affectariohaitesphere. (Riebsame et

al.1994).



Vegetation dynamics reflect the net effects of many factors, including climate, abiotic
environment, biotic interactions, and disturbance history. Understanding how these factors interact a
affect species coexistence and productivity is crucial to build future strategies and mitigations. Studi
have shown that there remain only few lamgss on the Earth that is still in their natural state,
(Opeyemi, 2006). Due to anthropogenic activities, the Earth surface is being significantly altered i
some manner and mands presence on the Earth &

natural environment thus resulting into an observable pattern in the land use/land cover over time.

Land cover can be altered by forces other than anthropogenic. Natural events such as weatt
flooding, bush burning, climate fluctuations, and ecosystgnamiics may also initiate modifications
upon land cover. Globally, land cover today is altered principally by direct human use: by agricultur
and livestock raising, forest harvesting and management and urban and suburban construction
development. Therare also incidental impacts on land cover from other human activities such as fore:
and lakes damaged by acid rain from fossil fuel combustion and crops near cities damaged

tropospheric ozone resulting from automobile exhaust (Meyer, 1995).

Hence, inorder to use land optimally, it is not only necessary to have the information on existing
land use land cover but also the capability to monitor the dynamics of land use resulting out of bo

changing demands of increasing population and forces of reatting to shape the landscape.

In some instances, land use land cover change may result in environmental, social and econot
impacts of greater damage than benefit to the area (Moshen 1999). Therefore, data on land use chze
are of great importance togrners in monitoring the consequences of land use change on the area. Su
data are of value to resources management and agencies that plan and assess land use patterns

modeling and predicting future changes.



The Normalized Difference Vegetation B (NDVI) is one of the mostly used indices
worldwide to identify and measure the vegetation dynamic. It quantifies the amount of green vegetatic
Studying its trends could generate an indication on the vegetation changes in an area: positive tre
refleds an increase in the vegetation cover, in terms of density and/or area, whereas negative tre
shows, a greenness decrease. Nevertheless, the negative NDVI trend is not only related to vegeta
degradation, and it can be caused by different factorsidimg precipitation variability, changes in land

management input, poor sensor calibration, orbital drifts, etc.

GIS and allied technologies, namely Remote Sensing, contributions in the field of vegetatio
exploitation and forecasting aretranly due to their capabilities to support spatial dimension but also to
their ability to capture, store, organize, process, analyze and create outputs. Remotely sensed o
especially when in digital form, can be used not only to identify forest typ$aad use, but also to
infer various details about the forest. These data are readily available for all forests and the most wid
used forms of remotely sensed data include aendlsatellite imagery. (Vanclay996). This makes
GIS an important toah decision making during policy formulation, planning and management. It can
be established to provide crucial information about resources and can make planning and managen
of resources easier, e.g. recording and updating resource inventories, astivestion and planning,

ecosystem management and landscape and habitat planning (ESRI, 2003).

Landsat thematic mapper i mages represent valu
the last 3 decades (USGS, 2014). Moreover, the entireshaadchive is now available free of charge to
the scientific public, which represents a wealth of information for identifying and monitoring changes i

manmade and physical environments. (Chander et al., 2009).



It is in this regard that this work strives present updated information on the state of land cover change
in Taraba state through time, using GIS and remote sensing. It is believed that this work will not on
contribute to knowledge but aid in the decision making process as it so arises teiW@ardat

environmental management practices in Taraba state.

1.2 Statement of the Research Problem

Taraba State has witnessed remarkable expansion, growth and developmental activities such as
building, road construction, deforestation and many other @mdlgenic activities since its
inception in 1991 just like many other states in Nigeria. This has therefore resulted in increased
land consumption and a modification and alterations in the status of her land use land cover over
time. There are no detailethch comprehensive attempt (as provided by a Remote Sensing data
and GIS) to evaluate this status as it changes over time with a view to detecting the land
consumption rate. In addition, there is no attempt to predict same and the possible changes that
may cacur in this status so that planners can have a basic tool for planning. It is therefore
necessary for a study such as this to be carried out if Taraba will avoid the associated problems

of a growing and expanding city like many others in the world.

Also, land use land cover changes is a widespread and accelerating process, mainly driven by
natural and anthropogenic activities. (Rutma, 2003) and (Turner, 2004). Therefore, study
such as this is essential for better understanding of landscape dynamicaliriown period of

time frame.

The ideas we ought to get at the end of this study such as landscape patterns, changes and
interactions between human activities and natural phenomenon etc., are necessary for proper land

management and decision improvement



This project came at a time when deforestation is being tackled by the state and reforestation is
being encouraged, hence, it is a necessity that this work be carried out for the vegetal good of

Taraba state.

1.2 Aim and Objectives

The aim of this stugis to analyze land use/land cover (LULC) change over time within the
period of twenty five years (1992016) in Taraba State, Nigeria. Towards achieving this aim,

the following objectives are pursued:

1. To examine the spatial pattern and processes ofusaaf the study area.

2. To determine the spatiemporal structure, nature and component of land cover in the
study area.

3. To examine by description the factors of LULC change and the resultant effects of this
change.

4. To suggest sustainable measures in gaiihg the changes observed in regards to

resource management.

1.3 Study Area

1.3.1 Geographical Location

Taraba state is located in the north eastern part of Nigeria. It was created out efutiet d

Gongola State in 1991. Taraba sti¢s between latitudess30 6 43n0dd6 8nort h of t he
and between longitude§9 06 &d0@6 1€ast of the Greenwieh mer.
intelligence Agency, USA). The state shares boundaries with Bauchi and Gombe states in the

north, Adamawa state in the east, and the Republic of Cameroon in the south. The state is



bounded along its western side by Plateau, Nassarawa and Benue states. The state has a land area
of 60,291 km with a present population of about 2.8 million people (projedtem the 2006

National Population Census). It is divided into sixteen Local Government Areas (LGAS) (Ardo
Kola, Bali, Donga, Gashaka, Gassol, Ibi, Jalingo, Karim Lamido, Kurmi, Lau, Sardauna, Takum,
Ussa, Wukari, Yorro, and Zing.) and three senatorstridis (Taraba north, central and south).

Taraba state is regarded as Nature's Gift to the Nation because of its abundant natural resource
endowment. The state is well endowed with abundant solid mineral resources, surface water

resources, arable and girag land. The major occupation of the people of Taraba state is

agriculture.
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1.3.2Geology
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The study area and its environs belong to the hard crystalline Craton basement. The hard

crystalline Craton basements are ancient Precambrian rocks formedsdram of orogenic

cycles within the mobile belt of central Africa. The various dating revealed Libef25©0+200

my), Eburnean (1800£200 my), and Kibarian(1200+200 my) orogenic events. (Ogezi, 1977).

The rocks of these events are commonly gesissiigmatite and quarzites. However many of

the structural traces where obliterated by the late proterozoic and Pan African-teetonacs

events that spanned from 750 to 500 my (Rahaman, 1988). From the geological mapping it was

shown that the litholog of the rock in the study area is basically granites which intruded as



coarse grained granite in the northeast direction followed by medium grained granite which
outcropped in the middle of the study area and to the northeast is an outcropped ofrig grai
granite and also, migmatite gneiss is intruded in the southern part of the study area. From the
basement complex rocks formation of Nigeria, Taraba state geology falls under the northeast

rock formation. (Ray et al., 2011).

1.3.6 Relief

The state may be doed into three topographic regions. West of the River Benue, covering
mostly Ibi and Karim Lamido Local Government Areas, are the extensive Fadama swamps of the
Muri plains. This region is very thinly settled and virtually uncultivated. A marked contrast t
the floodplains is the undulating lowland of the eastern Muri plains. This is broken intermittently
by high rising hills such as the Kungana, Fali and Bali hills which developed on sandstones.
Standing above the 350m contour, the hills are developedtbnskedimentary and crystalline

rocks.

Usually, hills on sedimentary formations tend to have flat tops due most probably to lateritic
capping. On the other hand, the hills which are developed on crystalline rocks consist of dome
shaped inselbergs. The Maitid Plateau is a unique topographic region with some of the largest
and highest mountains in Nigeria, with peaks reaching over 1840m. The Chabbal Hendu, for

example, is over 2000m above sea level. (Adeyemi, 2011).

The Plateau which developed on basemenhmex rocks, measures about 96km along its
curved length and 40km wide, and bounded by an escarpment which is about 900m high in some

places.
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1.3.7 Drainage

RiversBenue,Donga, Taraba anti are the main rivers in the state. The Mambilla Plateau
forms the watershed from which the major drainage systems in Taraba State take their source.
Rivers Benue, Donga and Taraba (from which the state derives its name) are the dominant
drainage systems wdh flow across the Muri plains to drain the entire st@tegether with the

minor ones, such as the Lamorde and Mayo Randewo, they form extensive flood plains in the
central part of the state, providing sufficiently fertile agricultural land which iseptiys
underutilized. The undulating hilly surface of the plateau is uniquely attractive for its scenic

beauty.



The basketf-egg like surface of the plateau with its blend of evergreen low growing grass
vegetation, neatly demarcated into some kind of resignazing reserves, and the sharply
meandering road with hairpin corners across hill slopes, ravines and deep gorges, make driving

to and from the plateau most astounding and interesting to a visitor.
1.3.8 Climate

Like most parts of northern Nigeria, Taraliat® has a wet and dry climate; the wet season lasts,
on the average, from April to October with mean annual rainfall that varies between 1058mm in
the north around Jalingo and Zing, to over 1300mm in the South around Serti and Takum. The

wettest months arAugust and September.

The dry season lasts from November to March; the driest months are December and January with
relative humidity dropping to about 15 percent. Mean annual temperature around Jalingo is about
28°C with maximum temperatures varying Wweén 30°C and 39.4°C, and minimum

temperatures range between 15°C to 23°C. The Mambilla plateau has climatic characteristics

typical of a temperate climate. (Adeyemi, 2011).

The climate of Mambila plateau is comparativebyd. Daytime temperatures hardigver
exceeds 28C (77.0°F) making it the coolest region in Nigeri&trong winds prevail during the
daytime, and the rainy season lasts from-Match until the end of November. As a result of its
high elevation, the plateau experienteraperate weatheonditions but on a smaller scale due
to its location in a tropical environmenitlean annual temperature around Jalingo is abdi@ 28
with maximum temperatures varying betweerf@@nd 39.9C. The minimum temperatures

range between P6 to 23C. The Manbilla plateau has climatic characteristics typical of a



temperate climate. Temperatures are low throughout the year and the rainy season lasts from

February to November with a mean annual rainfall of over 1850mm. Adeyemi (2011).

1.3.7 Soil and Vegetation

Vegetation Rainfall distribution and topography are the most important factors influencing the
pattern of vegetation in Taraba State. The vegetation may be classified into three broad types: the

Northern Guinea, the Southern Guinea and the Mountain @naisahd forest vegetation.

The boundary between the Northern Guinea and Southern Guinea corresponds fairly with the
1400mm mean annual rainfall isohyets (Adeyemi, 2011), while the mountain forest and
grassland vegetation occur mainly on the Mambilla plat®®st of the lowland area is made up

of ferruginous tropical soils which developed on crystalline acid rocks and sandy parent
materials. The upland areas, especially the vegetation on the plateau comprises low grasses with
trees being noticeably absenicept for manamade forest planted by Germemlonialistduring

the period of German administration of hameroongc. 19061915) and other Nigerian
government tree planting programs. The plateau is the only region of Nigeria that grows the tea
plant on alarge scale, and there are several tea farms, although the sector remains mostly
underdeveloped. It is also home to ashakaGumti National Park, which is the largest
national park and protected area in all of Nigeria, as well addbENyaki ForesiReserve, both

of which harbor rare and endangered West/Central African plant and animal species endemic to
the area. Theucalyptus trees the dominant tree in this manmade forest as a result of the
adaptability of the eucalyptus tree to the harsh clonadnditions on the plateau. The abundance

of low lush green grasses on the plateau has attracted a large number of cattle, whose advent

beginning during British rule affected the plateau's vegetation. This has resulted in overgrazing



of the plateau and bacreated problems between the cattle herders, referred toFadahg and

the indigenous people tdie Mambila. (OlineNigeria.con2011).

Soil: Mambilla Plateau, are covered by humic ferrosols and lithosols which are highly weathered

and markedly latetaed, due to leaching.

According to Areola (1983) as cited by Ray et al. (2011), the study area is characterized by
hydromorphic ferruginous tropical soils, highly influenced by local variation in altitude and
human interference. The soil type is of thixtore of loams and sands and on the hilly terrain
there are deep loamy soils found in between rocks. Along the banks of streams and rivers are

clay soils which support the growth of a variety of crops in the area.

1.4 Literature Review

Arvind, Pandy and Nathawat (2006) studied land use land cover mapping of Panchkula,
Ambala and Yamunanger districts, Hangana State in India. They observe that the heterogeneous
climate and physiographic conditions in these districts has resulted in the develogment o
different land use land cover in these districts. An evaluation by digital analysis of satellite data
indicates that majority of areas in these districts are used for agricultural purpose. The hilly
regions exhibit fair development of reserved forests. inferred that land use land cover pattern
in the area are generally controlled by agrcimatic conditions, ground water potential and a

host of other factors.

Daniel et al, (2002) in their comparison of land use land cover change detection methods,
made use of five (5) methods namely; Traditional poktssification cross tabulation, Cross
correlation analysis, Neural networks, Knowledgbased expert systems and Image

segmentation and objedriented classification.



A combination of direct T1 ahT2 change detection as well as post classification analysis was
employed. Nine land use land cover classes were selected for analysis. They observed that there
are merits to each of the five methods examined, and that, at the point of their resesirgfieno

approach can solve the land use change detection problem.

Change detection methods, according to Chen (2007), can be separated into two main types;
supervised and unsupervised methods. The supervised methods involve the use of ground truth
data (taining data) to perform a supervised classification on an image and later, use of the same
ground control points to identify those areas of change on the classified image. Three main forms
of change detection techniques fall into this category: compoasdifitation, supervised direct
multi-data classification and post classification comparison (Chen, 2007). Contrary to the
supervised forms of change detection, the unsupervised techniques include: univariate image
differencing, change vector analysis, gearationing, vegetation index differencing, the tasseled

cap transformation, and Principal Component Analysis (PCA). These techniques do not involve
the use of ground truth data (Chen, 2007). The main difference between the supervised and the
unsupervisedhange detection methods is that while the supervised methods require a supervised
classification to be performed before the change analysis is performed, the unsupervised change
detection methods do not. In fact in the unsupervised methods of changsisacah be

performed using the raw (unprocessed) bands of the Landsat images.

The post classification change detection method is a highly quantitative method and is widely
used. In this technique, two individually geometrically rectified and classifiejes are
compared on a pixddy-pixel basis using a developed change detection matrix (Jensen, 2005).
Because the outputs from two individual maps are used in performinglassification change

detection, the overall accuracy of the change image dependshe accuracy of the



independently classified maps (Lilleland et al., 2004). In other words, the total accuracy of the
image is close to the product of the accuracies yielded by the individual images. The advantage
of this kind of method is that most tie time, it does not require atmospheric correction. It
provides from and to change class information and also the already classified images can be
used as base maps for other change detection analysis (Wilkie and Finn, 1996). In their study of
the natwal environmental change in the Danube delta based on SPOT and HRV images, Noaje
and Turdeanu (2004) use the post classification change detection method to notice that this
method of change detection analysis minimized difficulties that arose because wdethof

different sensors and the atmospheric conditions at the time of capture.

Geist et al. (2002) in their study of proximate causes and underlying driving forces of
tropical deforestation, identified proximate causes such as shifting cultivatiuiapon growth
etc., as being directly responsible for forest cover change, while underlying drivers are
fundamental social processes that underpin the proximate causes. It was also observed that
though deforestation is the major feature of LULCC studiesconcept of reforestation is not a
myth. This was brought to fore in the study conducted by Aide, et al. (2013) on deforestation and
reforestation in Latin America and the Caribbean where it was observed that although
deforestation far outweighs refatation, some areas experienced forest discovery. Satellite data
and norparametric regression analysis was used in the research to highlight hotspots, and

identify drivers.

Aadil, Rafig, Aadil and Pervez (2014) in their study on changes in-uaatlandcover
dynamics; using geospatial techniques in analyzing the nature and extent of land use land cover
changes in Vishav watershed since last two decades-@®dY) and the study identified the

forces behind them which they majorly emphasized on the papulatrease.



In the same vein, Hansen, et al. (2013) undertook the first global map of forest change
where over six thousand (6000) images covering the period from 2000 to 2012 at a 30 metre
resolution were utilized. A significance of this study is theseyvation of continuing high rates
of deforestation in the tropics which was the only domain, globally, with a statistically

significant trend in the annual forest loss, with increasing annual forest loss from 2000 to 2012.

Brink and Eva (2009) examinddnd cover change in stfbaharan Africa from 1975 to
2000 in their study of land cover change dynamics in Africa. Using Landsat imageries and found
that the main land cover changes are loss of forest andorest associated vegetation and
increase in aggultural and barren land, with a 57 percent increase in agricultural land over the

twenty five year period.

Geographic Information System (GIS) has been proven to possess enormous potentials
for efficiency and utility that the fundamental concept needsetseemphasized. Due to its
graphical nature, GIS has been identified by partnership for theeptury skills in its features
on geographic ICT Literacy map as one of the 21st century tools for communication, and
information processing and researchichh helps in developing abilities in investigating,
evaluation, integrating, creating and analyzing issues at various scales and locations. This view
was concretized in a study carried out by Educational Technology Division, Ministry of
Education, Singaper(2006) on the use of GIS in education, where scientific visualization was
pointed out as one of the main strengths of GIS. It was defined as a process of interaction,

manipulation and expression of information by a student/researcher.

Following the adagitions that can be expressed from Maguire and Dangermond (1991) to suit

any application as also expressed in Upadhyay (2009), Walker (2001) in his study of GIS and



students as scientists asserts that GIS has been used in a multitude of applicationsifas scie

tool in natural resource management (forestry, agriculture, conservation), cave and karst
research, environmental health research, mining and petroleum, hazards management and earth
science, among others. However, applications of GIS according tooBEmental System
Research Institute (ESRI, 2003), is based majorly on the foundation of geographical thinking
which is to know where something is, how its location influences its characteristics, and how its

location influences relationships with othéregmomena.

According to Warnecke et al. (2002), forest management has become more complex as
there are now multiple objectives to attain, as well as multiple criteria and constraints to address.
In view of this, ESRI, (2003) observe that this makes GlSrgoitant tool in decision making
during policy formulation, planning and management. It can be established to provide crucial
information about resources and can make planning and management of resources easier e.g.
recording and updating resource inversy harvest estimation and planning, ecosystem
management and landscape and habitat planning. Based on this, Pradhan (2008) in his work on
geainformatics for resource mapping and analyses and Bassole et al., (2001) in their work which
studied how GIS cabe used in supporting environmental planning and management in west
Africa arrived at similar conclusions, which is that GIS has been used in public policy making
for environmental and forest planning and decision making over the past few decades. Baral
(2004) provides an explanation to this assertion in his work on the applications of GIS in
community based forest management in Australia and Nepal by opining that this trend is a direct
effect of the increasing popularity of GIS use in resource managebneaght about by

improved access to the computer and modern technologies.



Following this line of thought, Apan (1999) states quite clearly in his study on GIS
applications in tropical forestry that the primary objective of most forest resource assesgment a
monitoring is to know and map what exists in the forest area of which GIS has many applications

in this field. Upadhyay (2009) further categorized these applications into:

a) Assessing Deforestation, Land Degradation and Land use/Cover change
b) Assessing fast types, age classes, and successional stages

c) Assessing forest resources at various spatial scales.

Li and Shao (2014) in their study of object based land cover mapping with high
resolution aerial photography at a county scale in Midwestern USA, concedes that land cover
mapping is an important area in land change science and landscape planning aschivites) a
are constantly changing land cover pattern and biophysical processes. Therefore, detailed and
accurate land use map generated from high resolution images are desired in the decision making
process to manage sustainable land resources. Consgqueartplei, Qiahao and Yunpeng
(2007) while studying land use and land cover change in Guangzhou, China, from 1998 to 2003,
based on Landsat TM/ETM + Imagery agreed that satellite remote sensing have been widely
applied in detecting LULC change especialijppan expansion, urban planning and vegetation
loss. A major guiding principle which is seen in the work of Yichun, Zongyao and Mei (2008) on
remote sensing imagery on vegetation mapping, is that vegetation mapping presents valuable
information for undersinding the natural and mamade environments through quantifying
vegetation cover at a given point in time over a continuous period. This line of thought can be
traced back to the publication of the National Research Council Committee on Global change
resarch (1999) which asserts that assessing a

requirement for global change research. In this regard, Egbert et al (2002) in their study of using



conservation reserve programme maps derived from satellite imagehatacterize landscape
structure, opined that obtaining current state of vegetation cover is very critical when initiating

vegetation protection and restoration programs.

Many change detection techniques which are defined by Fanglei et al (2007) asctss of
identifying differences in the state of an object or phenomena by observing it at different times
exist. According to Du et al (2004), as observed from their study on radiometric normalization
on multi temporal high resolution satellite imagesttwquality control for land cover change

detection, the change detection methods are grouped into seven categories;

1. Algebra method

2. Transformation method

3. Classification method

4. Advanced method

5. Geographic Information System GIS method
6. Visual Analysis method

7. Other Change Detection Techniques

According to Almuntairi (2004) in his study of the role of image properties in influencing
accuracy of remote sensing change detection analysis, identified five most common remote

sensing land use and cover detection tepes which are:

1. Post Classification Comparison
2. Direct Classification
3. Principal Component Analysis (PCA)

4. Image Differencing



5. Image Rationing

It is important to note at this point, that no matter the method or technique chosen or preferred
for research analys there is basic/standard information that most or all should provide. This

information was identified by Macleod and Congalton (1998) to comprise of the following:

I. Area Change and Change rate
il. Spatial distribution of changed types
iii. Change trajectories ¢dnd cover types

iv. Accuracy assessment of change detection results.

In Nigeria, researchers have refined this generalized classification system in undertaking
various studies such as that conducted by Ali et al., (2004) in their study of changing vegetation
patterns in Yobe state where it was stated that the pattern etitieg cover in the study area is
irregular and periods of remarkable vegetation decrease as well as increase were identified

between 1978 and 2005.

Chigbu (2010) undertook an analysis of land use and land cover change in Aba urban
area using medium relstion satellite images where it was discovered that there is a significant
disparity and trend in vegetation land cover in Aba urban due to rapid urbanization and other
sociaeconomic activities as explained earlier. Thus, vegetal cover decreased fi2 i63.

1991 to 51.1% in 2000 and in 2005 it further decreased to 41.1% therefore, experiencing the
greatest negative impact in the area. Ochege (2004) carried out a research in Umuahia concerned
mainly with mapping spatitemporal variations in vegetationower over the area. The
Normalized Difference Vegetation index was carried out on four satellite images covering the

study area from 1982014 and a trend pattern of vegetation changes was established using the



linear regression model. The analysis rewdade continued downward pattern of vegetation
resources in the study area shown in the temporal variations in the years under study. The results
of regression analysis showed a positive regression value of 0.83 expressing a very strong
relationship betweewmegetation variability in the study area and the variables of measurement

i.e. NDVI and vegetation vigor.

In view of the literature on land use land cover changes; this project work is not holistic because
the aim is narrowed to some types of land use land cover; the land use is majored on
agricultural land use and urban land use of the study area. The land cover under observation is
restricted to three classes namely vegetation, built up areas and bare lands for the regions of
interest. Therefore, thresearch gap intended to cover is the loss of the components and nature of
one land cover type into another and the rate at which it occurs due to the pattern of land use

employed.
1.5 Methodology of research

This research work makes use of satellite datemary data and secondary data. Satellite data
consist of Lands#t (thematic mapper) imageries for the study area. The primary data include
ground truth data for the land use land cover classes, questionnaires and key informant
interviews to gather basinformation. While other secondary sources of data include Aerial
image of Taraba and its surrounding area, topographic maps, Government agencies/parastatals,
libraries, journals, internet materials, etc. For the purpose of this research, a methoel will

adopted on how data collection will be undertaken, namely;

i Data collection

il. Data processing



iii. Data presentation

1.5.1. Data collection

The satellite data will be accessed and obtained from the United States Geological Survey
(USGS) website; these satadlitmageries are four in number, representing a well spread out
timeline running from 1992016 and are a vital tool utilized in detecting change during the

course of this study. The following data sets were used for the study area:

I. Landsat 45 TM (ThematidMapper) image of part of Taraba state for October 1991.

il. Landsat 7 ETM (Enhanced Thematic Mapper) image of part of Taraba state for
October 2001.

iii. Landsat 7 ETM (Enhanced Thematic Mapper) image of part of Taraba state for
January 2011.

V. Landsat 8 OLI (Operanal Land Imager) image of part of Taraba state for January

2016.

Questionnaires will be administered to urban dwellers and town planners in order to obtain
relevant information on the land use type that different locations are subjected to and the
procedires and method(s) the government lease or sell lands for different land use types. At
least, one hundred and fifty (150) questionnaires will be distributed. The choice experiment (CE)
guestionnaire used for data collection highlights problem statemehtscec sets, and

socioeconomic and attitudinal questions. A clear definition of these sections can assure more

reliable responses.



Interviews will also be conducted on the local farmers to obtain information on the types of crops
and plants that are cultited on each land and also to know the type of challenges they

encounter.

Taraba state is made up of sixteen local government areas but three local governments (Jalingo,
Yorro and Zing) were purposely chosen to represent the study area for effectiveTsiigdg.

done because the three (Jalingo, Yorro, Zing) regions of interest have different biophysical and
socioeconomic conditions; Jalingo is an administrative town and an urban region, Yorro is a
rural region void of any urban land use type and Zing igrerging urban centre with rural
characteristics. Also, to keep up with time and have an accurate result for this project undertaken,

working on the whole of Taraba state might be cumbersome.

All of the satellite imageries needed for this work will be dmaded from USGS website; they
include the Landsat image of the study area for the years 1991, 2001, 2011 and 2016. On the
range of ten years interval; this is chosen so that we will be able to observe significant changes in
the spatietemporal charactesiics. These images will subsequently be imported into Quantum
GIS application where the Serutomatic Classification Plugin (SCP) will be used for the-sub

setting, image classification and p@sbcessing analyses.

Quantum Geographic Information Systé@GIS) will be used in the different mappings needed

for this project, used for mapping out ground truth points, perform image overlay, add images
and to add attributes to some images. The coordinate reference system (CRS) to be used
throughout this work Wl be the WGS84 while the Universal Transverse Mercator (UTM) zone

is the 32 in the Northern Hemisphere.

This project work will be undertaken in three different stages:



1. image preprocessing
2. classification

3. change detection

Land Use Land Cover ClassificationScheme

S/NO | CLASSIFICATION DESCRIPTION

1 Built-up All  residential, commercial, industrial aree

transportation infrastructure and village settlement.

2 Water Rivers, permanent open water, lakes, waterlogged
swamp.

3 Bare soill Uncultivated land, open space for recreation, parks
mud land.

4 Cultivated land Cropland and pasture, orchards, ornamental

horticultural areas, confined feeding areas.

5 Vegetation Tree, shrub land, semi nature vegetation, herbs, gal

andgrasslands.

1.6 Plan of the project

The project work comprises of five chapters. Chapter one is the introduction of the project which

explains the basic foundation of the work in terms of the research problems, the literature review



with the gap this wdr aims to fill and information on the study area, and the methods with

which this work will be carried out.

Chapter two looks into the trend in spatial structure, nature and component of land cover of the
study area, with special reference to vegetatibmlidcusses the vegetation structure, nature,
composition and resource value of identified plant species in order to give an insight into what is

at stake in terms of vegetation resource from deforestation.

Chapter three covers the trend in spatial patedhprocesses of land use of the study area. This
chapter exposes the means and methods lands are been put to use that leads to changes in land
cover. The technicalities involved in the work are contained in this chapter, where the land cover
classificaton is carried out, the area and rate of deforestation (land cover change) and

urbanization (land use change) are calculated and discussed.

Chapter four looks into the factors of change, and the resultant effects of this change. This is
done to provide exphation for the findings in the previous chapters. Also here, prediction

pertaining the rate and direction of change will be made

Chapter five takes on the summary of the findings of the work and recommendations are made

with regard to proper land use nag@ement and decisions.



CHAPTER TWO

SPATIO-TEMPORAL STRUCTURE, NATURE AND COMPONENT OF LAND COVER

OF TARABA STATE
2.0 Introduction

Every geographical position or space on the earth surface changes with time; time is an indefinite
period of length whicleaves for an ecosystem to change either in its structure, nature or

components. This is what is referred to as the dynamic character of an ecosystem.

In most habitats, land cover provides the main structure of the environment. This complexity can
facilitate biodiversity, Gardner et al. (2009) and as well as provide ecosystem services.
Therefore, measures of vegetation structure are often used to measure restoration success, Ruiz

Jaen et al. (2005) and conservation value.

The image sampled in this studyai$soogle Earth sourced datum of Jalingo, Yorro and zing
local government areas marked out and hereafter referred to as the study area. They are located
between coordinates11 06 03 6°410,06 216d 61¥ 6a Bd7 BB 6aBAOBE and

covers an areof about 4000 sqg. km.



GoogIeEarth

©:2016 Google

Plate 1: Ground View of the Study Area

Source: Google Earth (2017)

2.1 Structure of Land Cover

Structure of land cover refers to the vegetal size and shape of leaves, nature of stems and root
system of plants. The size and shape of leaves of any vegetal land cover has influence on the

surrounding environment, Obasi, (2015).

From the interview condited, it was observed that dominant tree species in the region are neem
tree (Azardiratcha indica), it is a fast growing tree species and varies in size and height ranging

from 15 to 20 metres to as high as 35 to 40 metres. It is evergreen except iarowean



months (November to February). This plant species is closely spaced except in areas where they
are cut down for a different land use tyée branches are wide and spreading. The fairly

dense crown is roundish and may reach a diameteri @01lfsetres

Thefruit is a smooth (glabrous), oliMé&e drupewhich varies in shape from elongate oval to
nearly roundish, and when ripe is 11248 centimetres by 1i.Q.5 centimetres. The fruit skin
(exocarp) is thin and the bitteweet pulp (mesocarp) is Y@Vish-white and very fibrous. The
mesocarp is 0id.5 centimetres thick. The white, hard inner shell (endocarp) of the fruit

encloses one, rarely two, or three, elongaestigkernels) having a brown seed coat.

Phoenix dactyliferacommonly known adat or date palmis another common species in the
study area,; iis a flowering plant species in the palm famAygecaceae, cultivated for its edible
sweet fruit. The species is widely cultivated and is naturalized in many tropical and subtropical

regionsof which my study area is significant to a scale.

Date trees typically reach abouti2B metres in heighgyrowing singly or forming a clump with
several stems from a single root system. The leaved @mndtres long, with spines on
thepetiole, anginnae, with about 150 leaflets. The leaflets arec80timetres long and

2 centimetres wide. The full span of the crown ranges froh@ énetres.

Anot her species is the Saccharum oficinarum
natives of the study aresugarcangare several species of tarenniakrue grassesf the
genusSaccharumnative to Taraba state and usedsiegamproduction. Typically, sugarcane is 3

to 4metres high and aboutcg@ntmetres in diameter. The stems grow into cane stalkhwhic

when mature constitutes around 75% of the entire plant. A mature stalk is typically composed of

117 16% fiber, 1216% soluble sugars) 3% nonsugars, and 633% water. A sugarcane crop



is sensitive to the climate, soil type, irrigation, fertilizers, atsedisease control, varieties, and
the harvest period. The average yield of cane stalkiig®Gtbnnes per hectare per ye&e a

Perez, 1997).

Grass species in the study area is dominated by species such as vitex simplicifora and corchorus
spp. The former has flat and broad leaves with fine toothed margins, the root system allows it to
survive in dry times and grow well on a wide range of soil conditions, including variations in
fertility, organic matter, moisture etc. In the latter, thengd are tall, usually annuarbs,

reaching a height ofi2 m, with only a few side branches. Tleavesare alternate,

simple,lanceolate, 615 centimetres long, with an acuminate tip and a finely serrated or lobed
margin. Theflowersare small (23 certimetres in diameter) and yellow, with five petals;

thefruit is a manyseeded capsule.

2.2 Nature and Composition of Land Cover

The nature and component of land cover in the study area as earlier stated is a Sudan savannah
vegetation type. It is characteed by trees of various heights and sizes, scattered among tall and
medium sized grasses over a land that has been altered by man. Most of the plants species found
here are consumable or needed to be processed for consumption either as food or mieglicine. T
few that are meant for timber are fast in depletion due to over harvesting and urbanization (field

work, 2017).



Fig 2.4: Savannah view of the study area (field work, 2017)

Fig 2.5: Sugar cane plantation in the study area (field work, 2017)



Fig 2.6: Sugar cane harvest (field work, 2017)

Fig 2.7: Land-cover view of the study area (field work, 2017)



