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Technology. The Conference provides a platform o scholars, researchers in the academics and other
establishments 1o meet, share and discuss how science and technology can help reduce poverty and bring
about sustainable development. Submissions were received both nationally and internationally and
severally reviewed by our international program committee. All contributions are neither published
elsewhere nor submitted for publication as asserted by contributor.
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The Local Organizing Committee Chairman
Kasim Uthman Isah (PhD).

FUTMINNA 1°' SPS BIENNIAL INTERNATIONAL CONFERENCE 2017pg /




Science Technology and Innovation (STT): The Vision for Poverty Reduction and Sustainable
Development

Sub-Themes
Scientific Research. Innovation and Entrepreneurship for Sustamable Development.

Scientific Research and Technological Development as tool for Poverty Reduction.
Scientific Research for Renewable Energy in Sustainable Energy Development.
Material Science. Nanoscience and Emerging Technologies in Sustainable Development.

Gender Issues in Quality Scientific Research Innovation and Sustainable Development.

FUTMINNA 1°' SPS BIENNIAL INTERNATIONAL C ONFERENCE 2017 pg 3




PREFACE s i -_ 2
Theme —_— 3
INTERNATIONAL PLANNING COMAATTEE et 7
LOCAL ORGANISING COMBNTTEE D G, |
BSOS e —_—

COMPARATIVE ANALYSES OF BASIC MODELS AND ARTIAICAL NEURAL NETWORK SASED MODEL FOR PATH LOSS
o B S S ——

e D
CHARACTERIZATION OF VIRGIN ASPHALTENES AND 1S SUBFRACTIONS USING UV-VISIBLE AND FTIR
SH WS W - S 35
STRUCTURAL AND MICROSTRUCTURAL STUDY OF GAMMA RAY-RRADIATED o B
CO-DOPED BARIUM TITANATE (BAD BBCAD 17710 S755N0.02503) 46

DESIGN OF STAND-ALONE SOLAR POWER SYSTEM FOR HOUSEHOLD ELECTRIFICATION IN MINNA, NIGER STATE,
MIGERIA 54

EVALUATION OF WIND ENERGY POTENTIAL FOR ELECTRIC POWER GENERATION IN GUSAU, NORTH WESTERN,
NIGERIA 61

INTEGRATED GEOLOGY, MINERALOGY AND GEOCHEMISTRY INVESTIGATIONS OF THE MINNA-TEGINA-MAKERA
ROAD NORTH WESTERN NIGERIA: IMPUCATION ON FAILED PORTION &9

PALM BUNCH MANAGEMENT AND DISPOSAL AS SOUD WASTE AND THE STABILIZATION OF OLOKORO
LATERITIC SOfL FOR ROAD CONSTRUCTION PURPOSES IN ABIA STATE, NIGERIA Fy]

GEOQTECHNICAL INVESTIGATION OF THE SUBSURFACE FORMATIONS USING ELECTRICAL RESISTIVITY METHOD
IN NORTHERN PART OF PAKDO TOWN, NIGER STATE. NIGERIA 82

A &4 STAGE RUNGE-XUTTA TYPE METHOD FOR SOLUTION OF STIFF ORDINARY DIFFERENTIAL EQUATIONS 103
THE MENACE OF THE GEO-ENVIRONMENTAL HAZARD CAUSED BY GULLY EROSION IN ABIA STATE, NIGERIA 112
FIFTH-ORDER FIVE-STAGE EXPLIOIT ALMOST RUNGE-KUTTA METHODS

120
FOURTH ORDER TRIGONOMETRICALLY-FITTED IMPROVED RUNGE-KUTTA METHOD 130 i
ASSESSMENT OF IMPACT OF ACTIVITIES OF LOCAL ROAD MAINTENANCE ON THE MINNA KATAEREGI !
HIGHWAY, NORTH CENTRAL NIGERIA 144 |
PALYNOFACIES ANALYSIS OF IDA 4 WELL, NIGER DELTA, NIGERIA 151
INFLUENCE OF GEOLOGY AND HYDROGEOLOGICAL CONDITIONS ON THE PERFORMANCE OF A ROAD
PAVEMENT BETWEEN SHANGO AND CHANCHAGA ALONG MINNA —LAMBATA ROAD, CENTRAL NIGERIA____165
ANALYSIS OF STRUCTURE, MICROSTRUCTURE AND CHEMICAL COMPOSITION OF SOUID SOLUTION OF CO- ‘
DOPED BARIUM CALCIUM STANNATE TITANATE (BA: 2CATles7sSNasx05) (0 X2 0.12) ____174 i
STRUCTURAL AND UV-VIS SPECTROSCOPY STUDIES OF GAMMA IRRADIATED STARCH FROM DIOSCOREA [
ROTUNDATA 183 {
BEHAVIOURAL ANALYSIS OF DAILY RAINFALL PATTERN IN KATSINA S 196 ,
DETERMINATION OF HEAVY METALS IN SELECTED VEGETABLES, ALONG LANDZUN RIVER OF BIDA, NIGER |
STATE, NIGERIA 210
ANALYSIS OF EFFECTS OF UNDESIRED COURSE OF STUDY ON STUDENTS’ ACADEMIC ACHIEVEMENT IN NIGERIA,
USING BINARY LOGISTIC REGRESSION APPROACH e _— B 218
SENSITIVITY ANALYSIS FOR THE MATHEMATICAL MODELING OF MEASLES DISEASE INCORPORATING
TEMPORARY PASSIVE IMMUNITY - B 226
TOPOLOGIES FOR PERMANENT MAGNET FLUX SWITCHING MOTORI OUT-RUNNER SEGMENTED ROTOR ... 248
NEUTRON AND PHOTON SHIELDING PARAMETERS OF SOME HYDRIDES AND BOROHYDRIDES ... ... . .. 258
A UNIFORM ORDER CONTINUOUS HYBRID INTEGRATION FOR SOLVING THIRD ORDER ORDINARY DIFFRENTIAL
MHD MIXED CONVECTION FLOW IN MELTING FROM A HEATED VERTICAL PLATE EMBEDDED IN POROUS

FUTMINGA | SPS BIENNIAL INTERNATIONAL CONFERENCE 2017 3



INFLUENCE OF ZERO-ORDER SOURCE AND DECAY COEFFICIENTS ON THE CONCENTRATION OF CONTAMINANTS
IN TWO-DIMENSIONAL CONTAMINANT FLOW 08

VHF RADIOWAVE PROPAGATION MEASUREMENTS IN MINNA, NORTH CENTRAL NIGERIA ... 320
PROSPECTS AND CHALLENGES OF METAL CASTING TOWARDS ECONOMIC DEVELOPMENT IN NIGER STATE...329
RAIN ATTENUATION PREDICTION FOR SATELLITE COMMUNICATION AT Ku-BAND IN NORTH CENTRAL NIGERIA

COMPUTATIONAL ANALYSIS OF STABILIZATION OF A MATHEMATICAL MODEL OF TWO DOMINANT POLITICAL

PARTIES IN A DEVELOPING DEMOCRACY. ....ooviieiiiiriceee vt ssssssssisssssssasssaas e sass st s esssssasas b bsasasas s ... 360
DELINEATING THE LINEAMENTS WITHIN THE MAJOR STRUCTURES AROUND EASTERN PART OF LOWER BENUE
BASIN FROM 2000 AEROMAMGMETIC DATA .oviccvsvisiismisssiomsioisossrisonsissssinsisssiinsiessirivisessossisssosivissnsimseristsnsisinss ons SO

OPTIMIZATION OF BIODIESEL PRODUCTION CATALYSED BY CALCIUM OXIDE OBTAINED FROM WASTE EGG
SHELL USING SURFACE RESPONSE METHODOLOGY ..o SRR 383

LEARNING ABOUT R&D ORGANIZATIONS IN NIGERIA: PLACING THE RESEARCH OFFICER AT THE CENTRE OF
INNOVATION EXPERIENCE

.................................................................................................................................. 397
CONTAMINATION RISK ASSESSMENT OF PHYSICO-CHEMICAL AND HEAVY METAL DISTRIBUTION IN WATER AND
SEDIMENTS OF NEW CALABAR RIVER, EASTERN NIGER DELTA, NIGERIA ........coooooviiiiiiin i 406
HYDROGEOCHEMICAL INVESTIGATION OF SURFACE AND GROUNDWATER QUALITY AROUND ANGUWAN
MAIGIRU MINING SITES, NIGER STATE, NORTHCENTRAL NIGERIA ........covvviviiiiririnnnienisnsnrnsssssssssnsenssnnnen: 18
MODELLING ECONOMIC GROWTH IN SUB-SAHARAN AFRICA: A PANEL DATA APPROACH..........cccoccemrminiinns 434
THE ALGEBRAIC STRUCTURE OF AN IMPLICIT RUNGE-KUTTA TYPE METHOD ..o 442
CHARACTERIZATION AND ANTIBIOGRAM OF BACTERIA ISOLATED FROM SURGICAL WOUNDS OF PATIENTS
ATTENDING IBRAHIM BADAMASI BABANGIDA SPECIALIST HOSPITAL MINNA, NIGER STATE. ...........cccevvinenn.. 447
DETERMINATION OF DEPTH TO MAGNETIC SOURCE OVER PART OF MONGUNU AND ENVIRON USING SOURCE
PARAMETER IMAGING FROM HIGH RESOLUTION AEROMAGNETICDATA ........cooocviiiirceicccieiciisicecenninnnn . 457
STRUCTURAL AND THERMOLUMINESCENCE STUDIES OF EUROPIUM DOPED TRIPOTASSIUM SODIUM

HUMAN ACTIVITIES AND NATURAL HAZARDS IN AREAS OF NORTHERN NIGERIA..............ccooovvrvvrvvrrernnnnnn 877

LITHOFACIES CHARACTERIZATION OF MIXED-AEOLIAN-FLUVIAL DEPOSITS: EXAMPLE FROM THE PERMO-
TRIASSIC OF THE CHESHIRE BASIN, NE UNITED KINGDOM........ooovirimirinininriiciiniineceiiissesscsessssssssressesecsnnnennn 389

TOXICITIES OF DICHROSTACHYS CINEREA (L.) AGAINST ARTEMIA SALINA AS SOURCE OF TREATMENT OF

APPLICATION OF ENVIRONMENTAL ISOTOPES IN ELUCIDATING GROUNDWATER RECHARGE IN ABUJA, NORTH-

EFFECT OF SALT APPLICATIONS ON WATER ABSORPTION CAPACITY (WAC) OF MUSHROOM VARIETIES
OBTAINED IN AKURE, NIGERIAG: . .ccisressrsisisissssasssssssssssassssoasssnsrsesssassinsansasasnsnssssvasasassssissassrasssnioississaissensmasssvssnso DO

INTEGRATED GEOSCIENCES PROSPECTING FOR GOLD MINERALIZATION IN KWAKUTI, NORTHERN NIGERIA...557
ENHANCING ECONOMIC PRODUCTIVITY OF UPLAND RICE IN EKITI STATE THROUGH A FREQUENCY SWEEP AND

MANUAL FREQUENCY-SELECT ULTRASONIC BIRD PEST CONTROL DEVICE .........coocccvemmrrrorroeeooees e 574
A MATHEMATICAL MODEL OF YELLOW FEVER DISEASE DYNAMICS INCORPORATING SPECIAL SATURATION
R TE RN TUINETICINS, oo oo 555540588 A A s 583

PATH LOSS MODELS FOR TERRESTRIAL BROADCAST IN VHF BAND IN MINNA CITY, NIGER STATE, NIGERIA.....595

INFLUENCE OF HOSPITAL INFORMATION MANAGEMENT SYSTEM ON PATIENT CARE MANAGEMENT IN RIFT
VALLEY PROVINCIAL GENERAL HOSPITAL ..o tiuacissomismsenas st 609

SPECTRAL DEPTH ANALYSIS OF PARTS OF BIDA BASIN, NORTH CENTRAL NIGERIA, USING AEROMAGNETIC DATA

FUTMINNA 1°' SPS BIENNIAL INTERNATIONAL CONFERENCE 2017 (i




64
NIGER STATE, NIGERIA. ... ‘

AN OVERVIEW ON CU,;ZNSNS, - BASED THIN FILMS FOR SOLAR CELL APPLICATION 658
EFFECT OF IMPROVISED INSTRUCTIONAL MATERIALS ON PERFORMANCE OF SENIOR SECONDARY SCHOOL
PHYSICS STUDENTS ON PROPERTIES OF WAVES IN SULEJA METROPOLIS OF NIGER STATE coroe 672
PALEOENVIRONMENTAL AND PALEOCLIMATIC RECONSTRUCTION OF OM-4 AND OM-A WE LLS, NIBER DELTA,
NIGERIA ....ciiunssassersissrsasssnsnisonsasnssarsasssstsrsnsssrassanssanspsarsssssbintsssins OTp———— ; 679
EFFECT OF SOME WEATHER ELEMENTS ON HUMAN THERMAL COMFORT IN BIDA, NIGER STATE, NIGERIA... 699
DUALITY OF A LINEAR PROGRAM ........ocovimmmmmmmsmnsinsmistmnsssscesmsssssmassnsnsanssssasstissi s st sheissussasspauessics PO——— 715
22

MODELING AND ANALYTICAL SIMULATION OF TROPICAL FRUITS DRYING ..oooooiiiiiiiiiiniiiiiinsisasiississsissinisssnis
EFFECT OF GREEN SPACES ON URBAN HEAT DISTRIBUTION IN BWARI AND ABUJA MUNICIPAL AREA COUNCILS
OF THE FEDERAL CAPITAL TERRITORY OF NIGERIA........coooooimmiiiiiiin sieiiiire 740
SIMULATION OF THE EFFECT OF PHYSICAL EXERCISE ON THE TEMPERATURE DISTRIBUTION IN THE PERIPHERAL
REGIONS OF HUMAN LIMBS ...ouvivsoverescseenssesesassssssssssnssssnsssssss nbsasasssss iesss s add 46000000000 0000400010 0LRIELLL LR EAS AL 760
STUDY OF THE THERMAL DEGRADATION PROFILE OF CHEMICALLY MODIFIED WOOD SAWDUST .....ccovnsvinrianie 778
IN-VITRO ANTIBACTERIAL ACTIVITY - GUIDED ISOLATION AND CHACTERIZATION OF B-SITOSTEROL FROM THE
MESOCARP OF THE FRUITS OF Diospyros mespiliformis ... 787

PEBBLE MORPHOMETRIC ANALYSIS AND DEPOSITIONAL ENVIRONMENT OF THE BASAL CONGLOMERATES OF

BIDA SANDSTONE EXPOSED AROUND ZUNGERU, NW NIGERIA........coooovimmmiiiiisiiniimissinsiisnissinisnninssnsissssiosias 797
MODELING PLATINUM GROUP ELEMENTS (PGE) DEPLETION IN METAMORPHOSED ULTRAMAFIC ROCKS OF THE
NYONG SERIES, SOUTHEAST CAMEROON .....cuiiiiimiiuiiniiuiaiensisieitst s ibsissmsas ssas s seb s es s aas b0 040000000000t 0000 827

PRELIMINARY INVESTIGATION OF TOTAL ATMOSPHERIC DEPOSITS (TAD) IN AKURE, ONDO STATE, NIGERIA..848
EFFECTS OF PIT LATRINES AND POOR DESIGN OF SANITARY FACILITIES ON GROUNDWATER QUALITY: A CASE

STUDY OF MINNA AND BIDA, NORTH-CENTRAL NIGERIA. ......ccoooiiimmiiinimaininnisisisiisisisiisniiinsissssssnssnsaniessonsines 850
MODELING AND ANALYTICAL SIMULATION OF UNSTEADY HYDROMAGNETIC FREE CONVECTIVE FLOW PAST AN
INFINITE VERTICAL PLATE IN POROUS MEDIUM ....ooiiiiiiiiiniimniniiinsnisnmssessisssssssssnsnsssrssssssssssssssinissississssssissss 864
TIME SERIES ANALYSIS OF THE AVERAGE MONTHLY RELATIVE HUMITY IN BIDA, NIGER STATE. ........cocovmvniunnn. 884

MODELLING MEAN SURFACE TEMPERATURE OF NIGERIA, USING GEOSTATISTICAL APPROACH .........cc0ove..... 898
PHYSICOCHEMICAL PROPERTIES AND ANTIFUNGAL ACTIVITY OF ESSENTIAL OIL OF LANTANA CAMARA SEEDS

ST T ———————— 921
KINETIC AND ISOTHERM STUDIES OF HOG PLUM SEED COAT POWDER AS AN ADSORBENT .............ovovvrvivrns, 932
RAIN-INDUCED ATTENUATION AT KU-BAND IN A TROPICAL REGION.........ovcooovoooovooooooosoooeooeoooooo 950
SYSTEMATIC PALYNOLOGY OF MAIGANGA COAL FACIES, NORTHERN BENUE TROUGH, NIGERIA ..., 959
OBOBIUK, U8 csissicusisossassossisnsosbassasssiocssmsasssissssssssnssspoossitoosussssssumonssisssidssbasusss st siisobmbiissnsssnas s binsss s 959
MODELLING AND ANALYTICAL SIMULATION OF DRYING BEHAVIOUR OF LEATHER .......... oo 975
MUDASIRU 0.D; ; OLAYIWOLA, R. O.....o.oovveeriiieesssasississsnsniesissssssssessossssssesssssssssessssoesssssssssesessosesssesssossosseo s 975
ON THE APPLICATION OF OPTIMAL CONTROL IN A MILITARY ENVIRONMENT ... 985

* DYNAMICS OF VEGETAL COVER AND URBANIZATION TREND IN JOS SOUTH LOCAL GOVERNMENT AREA OF |
';* |

PLATEAU STATE, NIGERIA A GEOSPATIAL APPROACH. ............oomvvvrvromvomvoerommerssoonoossorsoooososooo : 991

*IMPACT OF URBANIZATION ON AGRICULTURAL LANDS IN LAFIA LOCAL GOVERNMENT AREA, NASARAWA
STATE w0 ’
...................................................................................................................................................... 1004

FUTMINNA 1’ SPS BIENNIAL INTERNATIONAL (ONFERENCE 201 7pg ¢




Muhammed M.', Joseph M. M'. And Hassan, A.B'
"lummubahiyya@futminna.edu.ng
matmayebam(@gmail.com
aisha.hassan@futminna.edu.ng

'Department of Geography Federal University of Technology Minna

Abstract

The high rate of urbanization coupled with population growth has caused changes in land use. Therefore,
understanding and quantifying the spatio- temporal dynamics of vegetal cover due to urbanization is essential
for monitoring mechanisms and decision making. The study aimed at determining how dynamics of vegetal
cover relates to urbanization trend in Jos South Area. Landsat TM for 1991, ETM' and operational land
imager (OLI) for 2003 and 2015 was obtained and preprocessed using Erdas Imagine 2014, Idrisi software
and ArcGIS 10.2. Maximum Likelihood Classification was used to generate land use and land cover maps of
the area. Confusion matrix was used to derive overall accuracy and results were above the minimum and
acceptable threshold level. Land Change Modeler was run to model land use and land cover changes in Jos
South Area to predict future urban land use trend and changes. Six land cover transitions were incorporated
in the modeling process. Makovian transition estimator was used to model the transition potential matrix. This
result of which was used to make prediction using CA_ Markov chain analysis for year 2039. The results
revealed there was an increase in built up areas in the last 24 years from 535.68ha (1.18%) in 1991 to
4608.99ha (10.17%) in 2003 and 15600.96ha (34.43%) in 2015 at the expense of vegetal cover. The prediction
results showed built up will increase from 15600.96ha (34.43%) to 20972.88ha (46.29 while vegetatal cover
will decrease from 4675.86ha (10.32%) to 3125.34ha (6.90. The study concluded that geospatial techniques
are a viable tool for assessing urbanization trend and dynamics of vegetal cover. It was recommended that
high resolution imageries such as IKONOS be made readily available, because urban areas have complex
and heterogonous features, and this will provide better information in mapping these areas.
Key words: Geospatial, Dynamics, Urbanization, land cover, vegetation, Remote sensing

INTRODUCTION

Settlement expansion have now become a central component in current strategies for managing land as a
resource and in monitoring environmental changes. Settlements represent the most profound human alteration
of the natural environment through a spectrum of urban land use activities (Ifatimehin and Ufuah, 2006) which
include, but are not restricted to, transportation, commercial, industrial, residential, institutional, and
recreational land uses. The expansion that ensues as a result o'f increase in the demand for these land uses
explains the underlying and fundamental cause of urban expansion which is population increase.

The rapid changes of land use and cover than ever bct't?re, particularly i‘n dev.eloping ne!tions, are often
characterized by rampant urban sprawling, iand. degradation, or the lran.slormatuon of ag,.ncultural land to
shrimp farming ensuing enormous cost 10 the environment (_S__ank_hala a_n.d_Smgh, 20!4): The increase in carbqn
dioxide temperature of the atmosphere, regulation of Nutrient qycle of carbo?n dioxide an.d photosynlhesus‘
shifting in population provision of income through the §ale of fuel wood/firewood has increased rate of
evaporation and alteration of fluvial competence and capacity (Mustafa 2010).
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Usually land uses and urban growth m remote sensing imvolves the anabysis of two regystered. aerial or satellite

i bands from the same geographical area obtamed at two different tames. Such a0 avalbyss 2
at identifying changes that have occurred in the same geographical area between fhe two fimes considered
(Radke et al., 2005). Herold et al (2005) also noted that one of the advantages of remote sensing = 1% abiliny
to provide spatially consistent data sets covering large areas with both igh detail and Wigh termporal freapency,
including historical time series.

The basic premise in using remote sensing data for change detection s that the process can identify change
between two or more dates that is uncharacteristic of normal variation. Numerows reseachers ave addeessed
the problem of accurately monitoring land-cover and land-use change n a wide variesy of ewvivonesents

Jos south is a mid-sized city under the pressure of wban growth. Timely and accwrate asevsments
urbanization trend scenarios and associated envirornmental impacts are crucial for whan planwng, pobcy
decision, and natural resource management ( Adzandeh et al, 205y Many Studies harve shown thas there remam
only few landscapes on the earth surface that is still in their natural state (Fasal, 2000). This is due 1o natoral
processes and disasters, as well as intense pressure from anthwopogenic activities such as deforestasion,
urbanization, intensive agriculture and mineral exploitation (CARPE, 2003, Lambin ef d., 2005, Ndyomo.
2008; Sarma et al., 2008).

Jos South Local Government Area of Plateau State in Nigeria is witnessing rapid arbamization largehy due 1o
high population growth (Vivan et al 2013). Understanding the rapid growth dynamics, developments of wrban
sprawl and quantifying the spatial extent of urbanization requires a geospatial tool (Araya and Cabradd, 2010).
Living conditions deteriorate continually, particularty n cities of the developimg comntries. This is due o
poorly planned human interference and limited access to adequate mformation and appropriate techmology.
Hence, in order to effectively monitor urbanization trend and how it affects the dynamvics of vegetal cover, 2
is not only necessary to have information on existing land use land cover but also the capability 1o montor
the dynamics of land use resulting out of both changing demands of mcreasing population and forces of natare
acting to shape the landscape.

The aim of the study was to analyze urbanization trend and how it affects vegetal cover m Jos south LGA,
Plateau state. With the objectives to create a land use land cover map of the study area, determine the effecs
of land use land cover change on vegetal cover and project the future pattern of land use land cover in 2 ¢
affects urbanization trend and dynamics of vegetal cover of the area for 28years (2039).

The Study Area

Jos Plateau is situated between latitudes 10°11'N and 8°55'N and longitude 8°21'E and 9 WE (Figawre | ) The
study area (Jos south LGA) is located between latitudes 9° 30" to 10° N and longitude 8° W E. It is situated
at the north western part of the state with its headquarters at Bukuru, which is about 15 km from the state
capital, Jos. The local government area has total land area of about 1,037 kew’ with a population of 306,716
(NPC, 2006). It has an average elevation of about 1,150 metres above mean sea level and the highest peak
some 20 km eastwards from Jos-shere hill, rising to 1777 meters above mean sea level. it has a cool climatic
condition due to its altitude. The coldest period is between November and February with an average mean
dailytempcmtmcofI8°C,w‘hilcitgetswumbctweenM'chudApriIbcfucluouﬂofr.’n.Tlu:ra’uy
season, which is between the months of May and October, has its peak in August. The mean anmual rainfall
varies between 1347.5 and 1460 mm per annum (Michael, 2012).

The Jos Plateau is dominated by three rock types. The Older Granites date 1o the late Cambrian and Ordovician.
The Younger Granites are emplacements dating to the Jurassic, and forming part of a series that includes the
Air Massif in the central Sahara. There are also many volcanoes and sheets of basalt extruded since the
Plioccne.Tthomqunnitnwtlainliandlmnmwd_mhbﬁnﬁgdﬂnlﬁmy,dwia'
and afier the colonial period The original woodland vegetation of the Jos region has long been cleared

B ———
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for mining and agricultural activities, wming the region into open savannah grassland with widely
spread eucalyptus and acacia trees, and cactus hedges which are used for land/boundary delineation..
(Michael 2012).
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Figure 1: Plateau State showing Jos south Local Government

Materials and Methods

Three, Landsat imageries of TM, ETM", and OLI of the same season and resolutions were acquired for the
periods 1991, 2003 and 2015. The images were downloaded from the United States Geological Survey
(USGS). It is also important to state that Jos south L.G.A which was carved out using the local government
boundary map and Nigerian Administrative map was obtained from NASRDA. And spatially referenced in
the Universal Transverse Mercator (UTM) projection with datum World Geodetic System (WGS) 1984 UTM
zone 32N

The Landsat Thematic Mapper (TM) of 1991,the enhanced Thematic Mapper (ETM+) of 2003 and Operational
land imager of 2015 were Pre-Processed (Mosaicking, Clipping Study Area, Image Stretching And Layer
Stacking). A supervised classification was performed on false colour composites (bands 4, 3 and 2) into the
following land use and land cover classes; Built-up area, vegetation, Bare land, Rock out crop. Farmland, and
water bodies. Information collected during the field surveys was used to assess the accuracy of the

classification.

Because classified land cover maps from remotely sensed images contain various types of errors, the accuracy
of a classified map was assessed and compared with a refcrcnc-cd data using an error matrix. The accuracy
assessment in this study was made using the original sub-sected image for 1991 for the study periods of 2003
and 2015. It was computed by dividing the total number of correclly‘claasiﬁed pixels (i.e., the sum of the
elements along the major diagonal) by the total number of reference pixels. It shows an overall result of the

tabular error matrix.
The classified land cover maps of 1991, 2003 and 2015 were used as input parameters and LCM was applied

1o identify the locations and magnitude of the major land use and land cover changes and persistence.
Moreover, the spatial trends of major transitions between land use and land cover categories of special interest

in the study area were quantified.

593
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Results and Discussions

Land use land cover maps of the study area
The land cover maps generated after running a maximum likelihood supervised classification as well as a post
classification algorithm are presented in figures 2a, 2b and 2c. As shown, there has been an increase of built

up areas with respective values 1.18% of the study area in 1991 to 10.17% in 2003 and 34.43% in 2015. the
statistics is indicated in table 1.
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Land Use Land Cover Map of Jos South LGA in 1991
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Land Use Land Cover Map of Jos South LGA in 2003
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Land Use Land Cover Map of Jos South LGA in 2015

Figure 2; Land Use Land Cover Map of Jos South LGA 1991-2015

aor

FUTHINRA 757 §95 BIENNIAL INTERNATIONAL CONFERENCE 2017 pg




Open areas (bare ~__'roun_d) have also shown a consistent increase between the study periods. However, there
have been a decrease of vegetated areas as clearly shown in 1991, 2003 and 2015 imaves (figures 2a, b and ¢)
respectively. In 1991 vegetated areas covered 66.40% of the study area (from ﬁi_:urc 2a and table 4.1)
vegetation was the most dominant land cover class in the study area but showed a continuous decrease from
66.40% in I?‘)I 10 10.32% in 2015. Because of the successive decrease of vegetation areas, built up areas
have dramatically increased in the study periods. This could be due to an increase of population growth
associated with high demand for land and urban supplies.

The values presented in table 1 represents the distribution area of each land use land cover category for each
study year. Built-up in 1991 occupies the least class with just 1.18% of the total classes. Furthermore,
vegetation occupies the highest portion with 66.40% in 1991 and decreased to 31.46% and 10.32% in 2003
and 2015 respectively. Also, farming seems to be practiced moderately, occupying 5.73% of the total classes
in 1991, was increased 10 19.07% in 2003 and drastically reduced to 8.55% in 2015. This may be due to the
fact that the city is just moving away from the rather traditional setting where farming seems to form the basis
for living. Apart from this, the time of the year in which the area was imaged which happens to fall within the
onset of harmatan could also be a major contributing factor to the observed classification, contributing to the
high percentage of bare ground and the low percentage of water bodies.

Table 1 Land Use Land Cover Distribution (1991, 2003, 2015)

1991 2003 2015
Land cover

classes Area(Ha) Area (%) Area(Ha) Area (%) | Area(Ha) Area (%)
Bare ground 1146.6 2.53 4629.51 10.22 6691.23 14.77
Built up 535.68 1.18 4608.99 10.17 15600.96 3443

Farmland 2597.31 5.73 8638.29 19.07 3874.32 8.55
Rock out crop | 10633.68 23.47 12730.5 28.10 14208.3 31.36
Vegetation 30084.21 66.40 14255.01 31.46 4675.86 10.32
Water body 312,12 0.69 447.3 0.99 258.93 0.57
Total 45309.6 100 45309.6 100 45309.6 100

In addition rock out-crop occupies 23.47% in 1991, 28.10% in 2003 and increased to 31.36% due loss of
vegetation in 2015. Bare ground on the other hand occupies 2.53% in 1991 and increased to 10.22% and
14.77% in 2003 and 2015 respectively. It is also visible from figure 2a and table | that water body had the
lowest proportion occupying 0.69% in 1991, increased to 0.99% in 2003 and showed a little decrease to 0.57%

of the study area in 2015.

Accuracy Assessment of the Classification

The overall accuracies performed in this study period 1991 was 75.06% (1able 2), in 2_003 was 98.26% (table
3) and during 2015 it was 93.26 % (table 4). As mentioned by Anderson er. al, (1976) for a reliable land cover
classification, the minimum overall accuracy value computed Frqm an error matrix should be 85%. However,
Foody (2002) showed that this baseline makes no sense to be a universal standard ﬁ.)r accuracy under practical
applications. This is because a universal standard is not exactly related to any specific study area.
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Table 2: Confusion matrix for land cover map of 1991

Table 3: Confusion matrix for land cover map of 2003

Reference map
Bare . Rock )
Landcover Built Veithitio |'Waicr Users
classes groun up Farmland out " - bod Total I0CWaC
d crop i} y
Bare
— 211 0 0 0 0 0 21 100
Builtup |0 124 |0 0 0 0 124 100
Farmland I 67 70 0 0 049 13849 | 3055
= Rock-out 0 5 L ; - — R
f'-"‘:, crop 163 472 |0 0259 | 63726 | 7407
£ £ | Vegetation | 0 2 |2 3 |o2si 027 }assos | 1237
o= :
Water
body 0 0 0 0 0 0 0 0
Total 212|195 |335 475 | 281 banal Lo |
Producers 60.7 - 98.9
accuracy 994 5 13.89 9 100 100
Over  all 75.06
accuracy
Reference Map
2 Rock | }
Landcover | Bare Built Eandiad owt Vepetasi Water | Total Users
classes Ground | Up Cirip Body | | Accuracy
B 519 [0 o 0 0 0 519 | 100
Ground
Built Up 2 757 |0 0 0 0.0026 | 759.003 | 99.74
Farmland 0 13 82 0 0 0.1568 | 95.1568 | 86.19
z Rock-Out 0 25 0 1326 |0 00161 | 1551.02 | 9839
= Crop e i
e Vegetation | 0 0 0 0 S1 0 51 | 100
Total 521 796 | 82 1526 51 0.1535 | 2975.16
Producers | 9954 | 9838 | 100 100 | 100 00 | 5
Accuracy ! !
Overall 98.26
Accuracy
Table 4: Confusion matrix for land cover map of 2015
Reference Map
Bl Bare I Roc Vegetatio '[ i U | |
Landcove | - za"" ool 1 b ! Water | Toral | AS:‘ I |
rclasses | g tUp Out ‘u i wacy | !
E2017c2 %57 :
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Cro |
p
Bare 2
Ginaie. 1820 ~-b0 -} 0o |o 0 320 100
Buit Up | 133|832 |o o |o g""’ 965.119 f;’“‘""g‘:
Farmland | 0 2 » 0.016 |, e
" 122 0o |o . 1240161 | g
s Rock-Out 206 0.051 | 2135.031 | 96.813541
0 AT = -l a - -
E Crop 58 10 7 0 9 9 76
= Vegetati
z s P ok D 0 |o 0 |205 0 205 100
o Water 0 0 0 0 0 0
Total 433|892 [ 132 206 | 545 16T | 350167
7 6 6
Producer
s 7164 |912]92.18 | 100 | 100 100
Accuracy
2""’3” 93.05
ccuracy

Overall Accuracy

Foody (2002) also noted that Anderson er. al., (1976) did not explain in detail about the criteria of map
evaluation for universal applications. Moreover, Lu er al (2004) noted that the accuracies of change detection
results highly depend on many factors, such as: availability and quality of ground truth data. the complexity
of landscape of the study area, the change detection methods or algorithms used as well as classification and
change detection schemes. So, the overall accuracies for 2003 and 2015 maps were above 83% based on
Anderson's criteria, but the overall accuracy of 1991 was 75.06% which is not up 85% based on Anderson's
criteria, however this may be due to the availability and quality of ground truth data. the complexity of
landscape of the study area, the change detection methods or algorithms used as well as classification and
change detection schemes, (Lu e, al. 2004).

Change Analysis Results of Land Change Modeler (LCM)

The results of the cross-tabulation comparison of both land use and land cover maps in figures 3a. b, and c.
revealed that there have been marked changes in all land use and land cover classes between 1991. 2003 and
2015. During the period 1991 - 2003 the total built up areas increased by 4227ha (representing an increase of
9.33% of the total study area) and lost 154 ha (0.34%) of the study area) as indicated in figure 4 3a. While
vegetation areas decreased by 19409 ha (42.84%) of the total study area) and gained 3580 ha (7.90%) with a
net loss of 15829 ha. Similarly water bodies lost 80 ha (0.18%) and gained 216 ha (0.48%). Furthermore rock
out-crop lost 4606ha (10.17%) and gained 6703ha ( |4-79%):The PfDPOﬁinn of areas covered with farmland
areas gained 7361 ha (16.25%) and lost 1320 ha (2.91%), while llge proportion of bare ground gained 4153 ha
(9.17%) and lost 670ha (1.48%). The increase in farmland areas in 2003 sxu(.i} ;_)eriod has been associated to
an increasing trend of plantation of Common food crops grown in the area which include Irish potatoes, sweet-
potatoes, maize, millet. Acha, tomato and many other varieties of vegetables.

The built up areas have also continued to increase with a gain of 12671 ha (27.97%) in the period 2003-2015
shown in figure 3b. Similarly the consistent decrease of vegetation areas have b_een also seen in this time with
aloss of 11476 ha (25.33%). From figure 4.3¢. the overall changes occurred for the last 24vears in built up
areas have shown an increase of 15177 ha gain (representing an increase of 33.50% of the total study area)
with a loss of 112 ha (0.25 % of the study areas). Whereas vegetation areas have lost 26438 ha (38 38% of

the study area) and gained only about 1050 ha (2.32%) of the study area.

e P L= Tog GO ——
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Gains and lesses between 1981 and 2003
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Figure 3a Gains and losses of land cover classes in (ha).1991-2003

Gains and losses hetween 2003 and 2015
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Figure 3b Gains and losses of land cover classes in (ha).2003-2015

Gains and lesses between 1881 and 2015
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Figure 3¢c; Gains and losses of land cover classes in (ha) 1991-2015.

The land cover changes between the study periods were quamil.ied by using diﬂ':.rre_nces from the late periods
to early study periods. Table 5 shows the changes tha! was seen in the past three dI-SIInCl study years quantified
through LCM. Built-up areas showed a big change of 24.26% between 2003 -2015 ralhe‘r than l‘?‘)l -2003with
only 8.99% which was a 13 years period. Following this, l!lere hz:s been a greal loss of vegetation area from
15829.2ha(34.94%) in 1991-2003 to 9579.15ha (21.14%) in 2003-20135 which contributed to an increase in

the changes of built up areas, bare ground as shown in table 4.5.

Table 5; Comparison of changes in land cover classes between 1991-2015 using LCM

2003-1991 3015-2003 FOTLETT
L s | ’
o ::s(:: . cover Area(Ha) Area (%) | Area(Ha) | Area(®s) | Area(Ha) Arca (%)
Bare ground | 3482.91 | 7.69 2061.72 | 4.55 5544.63 12.54

Ef\f? '_';0]';“- 999

FUTHINNA 15 $PS BIENNIAL INTERNATIONAL CONFER




| uinup 407331 |899 | 10991.97 |24.26 | 15065.28 3325 |
Farmland 6040.98 | 13.33 476397 | -10.51 1277.01 | 2.82

Rock out crop | 2096.82 | 4.63 1477.8 3.26 31574.62 | 7.89
Vegetation | -15829.2 | -34.94 | -9579.15 | -21.14 | -25408.35 | -56.08
Waterbody | 135.18 ] 0.30 -188.37 | -0.42 5309 |02

Transition Probability Matrix

The transition probability matrix records the probability that each land cover category will change to the other
category. This matrix is produced by the multiplication of each column in the transition probability matrix ,
the number of cells of corresponding land use in the later image.

For the 5 by 5 matrix table presented below, the rows represent the older land cover categories and the column
represents the newer categories. Although this matrix can be used as a direct input for specification of the
prior probabilities in maximum likelihood classification of the remotely sensed imagery, it was however used
in predicting land use land cover of 2039.

Table 6; Transitional Probability table derived from the land use land cover map of 1991 and 2015

Land cover Rock  out

classes Bare ground | Built up | Farmland | crop Vegetation | Water bod
Bare ground | 0.2431 0.4354 | 0.1256 0.1319 0.0402 0.0239
Built up 0.1087 0.6722 | 0.0582 0.0998 0.0506 0.0105
Farmland 0.0742 0.5405 | 0.1786 0.1739 0.0315 0.0012
Rock out

crop 0.0878 0.257 0.037 0.5178 0.0996 0.0008
Vegetation 0.1824 0.3756 | 0.0968 0.2411 0.1024 0.0017
Water body | 0.0313 0.2577 | 0.0061 0.0452 0.1972 0.4625

Row categories represent land use land cover classes in 1991 whilst column categories represent 2039 classes.
As seen from the table, bare ground land has a 0.2431 probability of remaining bare ground and a 0.4354 of
changing to built-up in 2039. This therefore shows an undesirable change (reduction), with a probability of
change which is much higher than stability. Bare ground has a 0.2431 the probability of changing to bare
ground, Built up during this period will likely be class with a 0.6722 probability of increasing built up in
2039 farmland also has a 0.5405 probability as high as to decrease to built-up in 2039 which signifies stability.
Rock out crop has a 0.5178 probability of remaining Rock out crop.

On the other hand, the 0.3756 probability of change from vegetation land to built-up shows that there might
likely be a high level of instability in vegetation land during this period. Water body which is the last class
has a 0.4625 probability of remaining as water body.

Land Use Land Cover Projection for 2039

The table 7 shows the statistic of land use land cover projection for 2039. Comparing the percentage
representations of this table 7 and that of table 1, there exist similarities in the observed distribution

particularly in 2015.

Table 7: Projected Land use land cover table for 2039

mver classes L I 5 2039 - 4'
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F/_,,__.-_— - _
o Arca(lla) Area (%)

wd__ 13923 12.62

Built u 20972 .88 46.29

Farmland 341874 7.55
| Rock outcrop 11608.11 2562 ]
Vegetation 3125.34 6.90

Water body 465.75 1.03

Total 45310.05 100.00

This may tend to suggest no change in the classes between 2015 and 2039, but a careful look at the area in

hectares between these two tables shows a change though meager. Thus in table 7. built up (46.29%) still

maintains the highest position in the class whilst water body (1.03%) retains its least position.
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Figure 4; Projected Land Use Land Cover Map of Jos South LGA for 2039, Map Derived From the
k]

1991 And 2015 Land Use Land Cover Map

Rock out crop (25.62%) takes up the next position, followed by bare ground (12.62%), fan_nland (7.55%) and
finally vegeratiun- (6.90%). As seen in figure 4.5, there is likely to be compactness in Jos south local
government area by 2039 which signifies crowdedness.

4.6 Implications of Findings
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las south local government is experiencing a fast developmental growth where government allocated land for
building at the detriment of vegetation and farmland which needs to be looked in to With the changes shown
on the map, if precautionary measures were not taken land for agricultural purposes will start to have a set
back and may affect the agricultural activities of the area.

Both Adzandeh, eral (2015) and (Vivan er, al 2013) used remote sensing and GIS techniques in capturing
\h.-uiul-n:mpurul data 10 study the land use land cover of Jos metropolis and Jos south respectively. Vivan er
al (2003) didn't carry out accuracy assessment in their work but Adzandeh, er,al, (2015) carried out accuracy
assessment, they both came to a conclusion that Jos metropolis and Jos south has continued to experience
“npr-.'c-.'dcnlcd growth both in population size and spatial coverage due to migration, educational development,
cconomic growth residential development and pattern of transportation routes at the detriment of farm land
and vegetation which also corroborate with findings of this study.

Conclusions

Ihe study has shown that Jos south will continued to experience unprecedented growth both in population
size and spatial coverage due to rural-urban migration, educational development, residential development,
economic growth and pattern of transportation routes. Similarly infrastructural facilities, which are regarded
as agents of development, should be evenly distributed at various segment of the town so as to achieve a more
balanced city growth. The major factors responsible for city growth apart from natural increase (population
increase) are through rural-urban migration, economic growth, urbanization, transportation, tourist attraction,
good weather and educational development. The study also proved geospatial techniques as a viable tool for
assessing urbanization trend.

It was recommended that high resolution imageries such as IKONOS be made readily available, because urban
areas have complex and heterogonous features, and this will provide better information in mapping these areas

REFERENCE
Adzandeh,E.A, Akintunde,J.A,andAkintunde,E.A. (2015).
AnalysisOfUrbanGrowthAgentsinJosMetropolis,Nigeria, InternationalJournal Of

RemoteSensingAndGIS,Volume 4, Issue2, 2015,41-50

Anderson, J.R.. Hardy. E.E., Roach, J.T., and Witmer, R.E. (1976). A Land Use and Land Cover Classification
System for Use with Remote Sensor Data. Geological Survey Professional Paper No. 964, U.S.
Government Printing Office, Washington, D.C. p. 28.

Araya, Y. H and Cabral, P. (2010). Analysis and Modeling of Urban Land Cover Change in Setibal and
Sesimbra, Portugal. Remote Sensing, 2(6), 1549—1563

Central African Regional Program for the Environment CARPE (2003). The USAID CARPE Program, 2003-201
In: Njomo, D. Mapping Deforestation in the Congo Basin Forest Using Multi-Temporal SPOT-VGT Image,
from 2000-2004. EARSeL Proceedings 1 1 Available On-line
http://www.eproceedi ngs.org/static/vol07_1/07_1 _njomo.pdf?Sessio nID=49c¢6647bb6b81ad3fe Access

July 31,2015.

Fasal, S. (2000). “Urban Expansion and Loss of Agricultural Land-A GIS Based Study of Saharanpur City,

India". Environ. Urban. 12:2.
Foody, G. M. (2002). Status of land cover classification accuracy assessment. Remote Sensingof Environment,

80(1), 185-201. o _
Herold, M.. Couclelis, H and Clarke, K. C. (2005). The role of spatial metrics in the analysis and modeling of

urban land use change. Computers, Environment and Urban Systems, 29(4), 369-399.

doi:10.1016/j.compenvurbsys.2003.1 2.001. _ ‘
Ifatimehin OO, Ufuah ME (2006). “An Analysis of Urban Expansion and l.oss of Vegetation Cover in

Lokoja, Using GIS Techniques”. Zaria Geogr, 17(1): 28-36.

(2003). Dynamics of land-use and land-cover change in tropical

Lambin, E. F., Geist. H. J and Lepers, E.
5 A enit and Resources, 28(1), 205 241,

regions. Annual Review of Environm

FUTMINNA 17 sps BIENNIAL INTERNATIONAL CONFERENCE 2017 pp 1007

ry
at
ed




Lu, D.. Mausel. P.. Brondizio. E and Moran. E.

(2004). Change detecti iques ,
of Remote Sensing, 25(12), 2365, 2401 2e detection techniques. ternational Journal

Michael. A. A., (2012) Effect of mining on farming in Jos South Local Government Area of Plateau State.

Federal ?ollege of Land Resources Technology, Kuru, Plateau State. Nigeria. Journal of Soil Science
and Environmental Management. 3(4):77-83. )

Mustafa. M. (2010). Se‘_’""f’a’ Cl?ange in the Greenness of Soybean Leaves: Groundtruthing of NDVI: research
presented to lllinois Junior Science and Humanities Symposium at Southern 111. Univ. at Carbondale.

Njomo D (2008). “Mapping Deforestation in the Congo Basin Forest Using Multi-Temporal SPOT-VGT
Imagery  from  2000-2004". EARSel Proceedings 7, 1. Available On-line at

http://www.eproceedings.org/static/vol07 1/07 1 njomol pdf?Sessio  nID=49c6647bb6b8 1 ad3 fe
Accessed July 31, 2016.

Radke et al.. (2095). J. Radke, S. Andra, O. Al-Kofani. B. Roysan, Image change detection algorithms: a
systematic survey, IEEE Trans. Image Process. 14 (3) (2005), pp. 291-307

Sarma P.K, Lahkar B.P, Ghosh, S, Rabha A, Das J.P, Nath N.K, Dey S, Brahma N (2008). “Land Use and
Land Cover Change and Future Implication Analysis in Manas National Park, India Using Multi-
Temporal Satellite Data”. Curr. Sci., 95(2)2: 23-227.

Shalaby, A and Tateishi, R. (2007).Remote sensing and GIS for mapping and monitoring land-cover and land-
use changes in the Northwestern coastal zone of Egypt.Appl. Geogr., 27 (2007). pp. 28-41

Sankhala. S and Singh. B (2014).Evaluation of urban sprawl and land use land cover change using remote
sensing and GIS techniques: a case study of Jaipur City, India./nt. J. Emerging Technol. Adv. Eng., 4
(1)(2014), pp. 66-72

Vivan Ezra Lekwot, Julius Andrew Baji, Okafor Christian I. And Ali Andesikuteb Yakubu, (2013), An
Appraisal Of Urban Land Use And Land Cover Changes In Jos South Local Government Area Of
Plateau State, Nigeria Using Remote Sensing And Gis. Department of Environmental Management,
Faculty of Environmental Sciences, Kaduna State University, Nigeria. Un-Habitat Juba, South-Sudan,
Ph.D. Candidate,Department Of Geography and Planning, University Of Jos, Nigeria.

) Zpp 1003
FUTMINNA 157 sps grenmIAL INTERNATIONAL CONFERENCE 2017 pg 1




