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ABSTRACT 

This study is aimed at investigating land use change in Anyigba from remotely sensed data in relation to its spatio-temporal 
dynamics. Efforts were made to examine the drivers of land use change, the rate of change; the direction of land use change and 
environmental effects of land use change trends between 1990 and 2019. The pattern of land use change was determined through 
imagery interpolation and overlaying to determine the land use change direction and extent of expansion. Findings revealed the 
existence of unguided expansion in growth of the town which affects the pattern of land use. It was also observed that there was 
incompatible conversion in land uses. The results further reveal that in between 1990-2019, built up area gained by 463.6% while 
light vegetation shrunk by 54.86%, dense vegetation was reduced by 48.6%. Due to changes in land use in the study area, 
uncultivated land or baresurfaces also shrunk in 2019 by 47.9Km2. The study recommends effective zoning strategy on unguided 
nature of urban development in the study area. 
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INTRODUCTION 

Since 1990s, the global, regional and local studies of land 
use and land cover changes (LULCC) have greatly 
developed, thanks to advances in Earth Observation and 
monitor methods including remote sensing and GIS 
techniques. Recently, remote sensing is widely applied for 
monitoring changes and dynamics in land use and land 
cover changes within the framework of space and time. It is 
noteworthy that urban growth is one of the prominent 
features of the industrial era and is also a major driving 
force altering both local and regional environment. The 
simultaneous rapid growth in both population and economic 
output per capita and the subsequent changes in land use 
pattern come at a cost to the natural environment (Ifatimehin 
and Ufuah, 2006b; Ifatimehin and Musa, 2008).The global 
functional role of land to economic activities differs over 
space and time (Murali; Irshad; Swamikannu; Anthony and 
Carl, 2017). 

 Today, the pace; magnitude and spatial reach of human 
alterations of the earth’s land surface are unprecedented 
(Loveland, T.R., Zhu, Z., Ohlen, D.O., Brown., J.F., Reed, 
B.C., Yang L.M,  999). Changes in land cover (biophysical 
attributes of the earth’s surface) and land use (human 
purpose or intent applied to the attributes) are among the 
most important triggers of environmental issues (Hay et al., 
2005). Land cover is often altered principally by its direct 
human use in areas like agriculture, shelter 
provision,raringof livestock, fuel-wood collection, urban and 
suburban construction development (Nigatu 2011). As 
submitted in n this regard, about 400,000 ha of vegetation 
cover are to be lost annually (Oyinloye, 2013). The earth’s 
surface is been significantly altered by man’s presence and 
his activities. Lamidi and Akande (2013) reported that land 
transformation has been asserted to be one of the most 
important fields of human induced environmental 
transformation. Owoeye (2016) further stressed that 
unplanned change of land use due to urbanization have 
become a major problem as most land use changes are 
occurring without clear and logical  

 

planning and without giving attention to environmental 
impacts such as disease transmission and disruption of 
ecosystem services. Kavitha, Shomashekar and Nagaraja 
(2015), posited that rapid urban land use changes by the 
growing population have reduced natural vegetation cover in 
most countries of the world and their study was GIS and 
remote sensing based in two rapidly urbanizing settlements 
in Pakistan. In the words of Lamidi and Akande (2013), land 
use zoning was found to be one of the strategies to be 
adopted in land resource management. Land use zoning 
mostly in urban areas is described as the process of dividing 
the land in a municipality into zones such as residential and 
industrial in which certain land uses are permitted or 
prohibited. In addition, the sizes, bulk and placement of 
buildings may be regulated in such areas.  

Urbanization is an inevitable trend in humanity development 
and is an important symbol of the progress made in science 
and technology (Kirky, 2018). The world has experienced an 
unprecedented increase in population during the past century 
with a billion people added every decade (Aswathy and 
Sindhu 2013). During the last three decades, the United 
Nation population projection indicated that world’s 
population will increase to 8.01 billion in 2025 and 9.19 
billion in 2050 from the level of 6.51 billion in 2005 
(Aswathy and Sindhu, 2013). Such unprecedented growth in 
population necessitates food production and housing to be 
almost doubled which has direct relationship with type and 
nature of the available land for agriculture and shelter 
provision. 

Widespread urban settlement expansion result in removal of 
vegetal cover. This has been one of the most dramatic and 
biologically profound changes to our global landscape 
(Foley et al., 2008). Tropical regions are now highly 
managed plantations with significantly reduced biological 
density (Foley et. al., 2008). Deforestation due to urban 
expansion alters biological composition and complexity, soil 
dynamics, biogeochemical cycles, surface water chemistry, 
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ambient air temperature, exposure to sunlight, and 
hydrological cycles (Owoeye, 2016). 

Nigeria that is home to the largest human population in the 
region and also by far the largest area under cultivation in 
2013, has rain-fed agriculture accounted for 380,000 Km2 
which covers over 40% of the national territory which was 
about up to 20% in 1975. From 1975 to 2000, 130,000 Km2 
of new agricultural land were taken with additional 110,000 
Km2 from between 2000 to 2013 Owoeye (2016). The 
magnitude of this transition together exceeds the size of the 
entire country of Ghana. Ifatimehin, Musa and Adeyemi 
(2009) remarked that urban growth is one of the prominent 
features of the industrial era and is also a major dividing 
force altering local and regional environment. Ifatimehin 
and Musa (2008), Cohen (2004); Tang, Quertermons, 
Rodrequez; kardia, zhu, Brown and pankow (2005)  and 
Ifatimehin and Ufuah (2006b) all observed that the 
simultaneous rapid growth in both population and economic 
output per capita, and consequent changes in land use 
pattern comes at a cost to the natural environment.  

The aim of this study is to analyses spatio-temporal changes 
in land use land or cover using remotely sensed imageries 
and GIS in Anyigbaand its environs. The following specific 
objectives have been formulated to guide the study; 
identifying drivers of land use change, identify the rate of 
land use change, identification of the direction of expansion 
and to state the environmental effects of land use land cover 
change in the study area. Several researches were conducted 
on land use land cover change globally and nationally, 
Ifatimehin and Olusegun (2009), Ferrara and Salvati (2012), 
Babalola and Akinsanola (2016), Yan and Talyang (2014), 
Kavith et. al., (2013), Lamidi and Akande (2013), Owoye 
(2016) and Myer and Partz (2009). Even though incisive 
literature abounds on land use and land cover change, 
spatio-temporal information on its biophysical effects on the 
environment in most parts of Kogi State remain largely 
unexplored, hence this study therefore analyses land use 
land cover changes and its effects in Anyigba and its 
environs.   

Figure 1: The Study Area 

Source: GIS Lab.  KSU Anyigba. 2021. 

 

 

 

3.0 Research Methods 

Anyigba is a centrally located nodal town in Kogi East 
Senatorial District (Figure 1). It lies between latitude 70 12’-
70 04’N of the Greenwich and longitude 70.36’-7015’’E of 
the equator. Been a rapidly growing university town, rate 
and process of urbanization is high. The study area is 
Anyigba and its immediate environs and this is aimed at 
analyzing temporal and spatial land use changes using 
satellite imageries. Owoeye andOyewole (2016) reported 
that the study area has an annual growth rate of 2.6% and 
having a total landmass of 4206 ha. 

 Data collected for this study were essentially through aerial 
imagery overlay (AIO) with the aid of Geographic 
Information System (GIS), Remote Sensing (RS) and 
personal observation. Other sources included reports from 
government ministries (Kogi State Ministry of Environment 
and Physical Development) and establishments. Base-maps 
and population data were also used for this study. The main 
approach for this study was post classification analysis 
(PCA) of satellite imageries of Anyigba obtained for almost 
three decadalvariations between 1990 and 2019. This helped 
to examine variation in the change rates and to show the 
drivers of land use change, direction and extent of the 
growth from one period to another Abegunde (2003). The 
land use for the study area was classified into four 
categories; built-up areas, dense vegetation, light vegetation 
and vacant/bare land. Questionnaire administration and 
participatory field observation were used to obtain 
information on drivers of land use change in the study area 
from Kogi State Town Planning Development Board 
(KSTPDB) and Kogi State Agricultural Development 
Project (KSADP) Anyigba offices respectively. 

Land use map of 1990 and Nigersat 1 imageries of 2019 
were obtained using the United States Geological Survey 
(USGS) through the use of Landsat 8. Using the 
specification of Operational Land Images (OLI) and thermal 
infrared sensor (TIS) 2019, images were created through 
ARCGIS software classification and training sample. A 
supervised maximum likelihood (SML) was adopted for this 
study. The classified images were analyzed to compute the 
areas under each LULC classification as adopted in the 
LULC scheme considering the standard category as well as 
other local factors. All satellite images were then studied 
using spectral and spatiotemporal profiles to make certain 
the digital numbers (DNs) of the different LULC categories. 
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4.0 DATA ANALYSIS AND DISCUSSION OF 
RESULTS 

  
   

Map 4 

 

 

 

 

 

 

 

 

 

FIGURE 3:  Analysis of Land Use Change classification 
for 1990, 2000, 2015 and 2019. 
Source: GIS Lab. KSU Anyigba, 2021. 
 
Table 1: Analysis of land use change classification 1990- 2019 
YEA
R 

BUILT-UP 
AREA (Km2) 

LIGHT 
VEGETATIO
N (Km2) 

DENSE 
VEGETATIO
N (Km2) 

VACAN
T LAND 

1990 33.524 
(16.9%) 

94.2795 
(47.39%) 

40.3641 
(20.29%) 

30.762 
(15.46%) 

2000 34.007 
(17.1%) 

89.2278 
(44.85%) 

42.2278 
(21.22%) 

33.5169 
(16.84%) 

2015 55.999(28.2%) 64.6371 
(32.49%) 

23.7807 
(14.46%) 

54.513 
(27.40%) 

2019 188.931(94.9
%) 

43.2549 
(21.74%) 

20.7441 
(10.42%) 

16.0002 
(8.04%) 

Source: Field Survey, 2021. 

 

The juxtaposition of 1990 and 2019 data revealed that there 
have been increase in the built-up area and decrease both in 
light and dense vegetation. The table further reveals that 
light vegetation shrunk by 47.39 Km2. It is noteworthy that 
built up area recorded the highest gain and this is evident 
according to Ifatimehin and Musa (2009) that many 
buildings sprang up in respect to new status of Anyigba as a 
university town. In the same vein, private and public sectors 
participated in development of properties particularly 
residential, commercial and academic infrastructures. As 
shown in figure 1 and table 1, in 1990, built-up area 
occupied 33.5Km2 making 16.9% of the total land but 
expanded to 188.9Km2 occupying 94.97% of the total land 
in 2019 it gained 463.5 % . Light vegetation in 1990 covered 
94.3 Km2 about 47.4% but in year 2000, it decreased to 89.2 
Km2making 44.85% while in 2015 it further reduced to 64.6 
Km2 losing about 32.5%. In 2019, light vegetation was 
43.3Km2. Table 1 shows a progressive increase/gain in the 
built-up area depicting growth and urbanization in the study 
area. Dense vegetation also kept decreasing probably due to 
human influence on the environment. In 1990, it covered 
40.4Km2 (20.3%). It increased in 2000 to 42.3Km2 (21.2%) 
may be due to heavy and elongated rainfall in the study area 
but shrunk to 23.8Km2 (14.5%) in 2015 due to ever-
increasing built-up area. In 2019 dense vegetation further 
declined to 20.7Km2 (10.4 %.). This study also indicates that 
built-up area has a land use change rate of 463.6 %, light 
vegetation has -54.08% change rates, dense vegetation -
48.60% and vacant land had a land use change rate of -
47.9% These results shows that built-up area gained while 
other land uses were losing. The situation in 1990 expressed 
low level of development with a small compact urban area. 
built up area increased progressively in the study area 
because the economic situation of the state if not for now 
was an attractive one for individuals, government agencies 
and various establishments to embark on massive 
development. This accounted for the massive physical 
development in the study area. In the land use land cover 
change detection analysis, only the built upshowed positive 
index (463.6%) but other land uses had negative indices 
(light vegetation -54.66%, dense vegetation -48.6% and 
vacant land -47.9%. This is an evidence of constant growth 
and rapid development in the study area. The implication of 
the analysis is expressed in the rate of urban expansion as 
illustrated in the trend of increase in built up area. The 
drastic reduction of the area covered by thick vegetation also 
shows a phenomenal growth within the study area. 
Marcotullio; Braimo and Onishi (2008) in the same vein 

Map 1 = LULC 
Classification 1990 
Map 2 = LULC 
Classification 2000 
Map 3 = LULC 
Classification 2015 
Map 4 = LULC Classification 
2019 

Map 1 

Map 2 

Map 3 

KEY                       
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reported that cities are important driving forces in 
environmental trends as the consequent in the share of the 
global population and the large intensity of the activities of
urban and rural dwellers. They reported conversion of 
existing agricultural land and disruption of traffic after 
torrential rainfall in most erosion prone areas as built up area 
expanded at the detriment of other land uses. The 

Source: Field Survey, 2021. 

Respondents from Kogi State Town Planning and 
Development Board and Kogi State Agricultural 
Development Project (Figure 4) responded on the drivers of 
land use change in Anyigba. The result revealed that 10 
respondents representing 22.7% from KGSADP report

Figure 5: land use change rates between 1990 

Source: Field Survey, 2021. 

NOTE: BUA represents Built-Up Area. L. Veg= Light 
Vegetation and D.veg – Dense Vegetation and V. Land
Vacant Land.    

Figure 5 reveals that built up area has a land use change rate 
of 463.6 Km2 between 1990-2019 whereas, light vegetation 
lost -54.06Km2, dense vegetation further shrunk by 46.6 
Km2 and vacant lands were reduced by 
Considering current Land Use Land Change detection 
(Figure 4) in their separate study, Tokula and Adekiya 
(2018) reported that Anyigba in 1987, farmland occupied 
10.2 Km2 but appreciated in 2001 to 11.3 Km
just 4.5 Km2 in 2016. Indicating a low level of development 
in 1987 and a progressive increase of development in 2015 
resulting in a drastic decrease of available farm land in the 
study area. They further reported that increase in any of the 
land uses have corresponding effects on other la
These reports are consistent with Mohammed 2015; Allen 
and Lu (2003). The researchers reported that the increase in 

Simon et al (2021): Spatio-Temporal Investigation of Land use and Land Cover Change in Anyigba and its Environs, Kogi State, Nigeria

 

ISSN: 1597-5827 
CONFLUENCE JOURNAL OF ENVIRONMENTAL STUDIES VOL. 14 (ISSUE 1), 2021 

reported that cities are important driving forces in 
environmental trends as the consequent in the share of the 
global population and the large intensity of the activities of 
urban and rural dwellers. They reported conversion of 
existing agricultural land and disruption of traffic after 
torrential rainfall in most erosion prone areas as built up area 
expanded at the detriment of other land uses. The 

implication of this result is that as vegetation decreases and 
built up areas expands, vegetation acting as carbon sink 
decreases in its ecosystem services creating new 
environment.  

Figure 4: Responses on Drivers of Land use Change by 
Regulatory agencies 

Respondents from Kogi State Town Planning and 
Development Board and Kogi State Agricultural 
Development Project (Figure 4) responded on the drivers of 
land use change in Anyigba. The result revealed that 10 
respondents representing 22.7% from KGSADP reported 

agriculture as the major factor of land use change in the 
study area. 21.2% respondents from KGSADP also opined 
that it was grazing activities but 11.45% of the respondents 
from KGSTPDB reported settlement expansion as the driver 
of land use change in the study area.

 

land use change rates between 1990 -2019. 

Up Area. L. Veg= Light 
Dense Vegetation and V. Land-

Figure 5 reveals that built up area has a land use change rate 
2019 whereas, light vegetation 

, dense vegetation further shrunk by 46.6 
and vacant lands were reduced by -47.9 Km.2 

Considering current Land Use Land Change detection 
(Figure 4) in their separate study, Tokula and Adekiya 
(2018) reported that Anyigba in 1987, farmland occupied 

but appreciated in 2001 to 11.3 Km2 but shrunk to 
low level of development 

in 1987 and a progressive increase of development in 2015 
resulting in a drastic decrease of available farm land in the 
study area. They further reported that increase in any of the 
land uses have corresponding effects on other land uses. 
These reports are consistent with Mohammed 2015; Allen 
and Lu (2003). The researchers reported that the increase in 

rate of change in built up area corresponded with the 
negative rate of change of other land use classes. In their 
study, by 2014 built up area gained 15.35 km
decreased by -7.89 km2 while water bodies decreased by 
5.99 km2 and uncultivated land shrunk by 

In this study, both dense and light vegetation suffered the 
greatest loss. Light vegetation reduced from 
1990 to 89.2 Km2 in year 2000. It further shrunk from 64.6 
Km2 in 2015 it further diminished to 43.2 Km
losing to virtually all other land uses in the study area. 
According to Ifatimehin and Musa (2009) the gains noticed 
in the built-up area may have emerged as an environmental 
force of a local proportion whose growth is necessitating the 
increase in built up area and decrease in vegetative cover. 
The increase in built up area will result in the buildinup of 
carbon compounds, urban spra
others which may have direct and indirect effects on the 
ecology and health of the town.
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is that as vegetation decreases and 
built up areas expands, vegetation acting as carbon sink 
decreases in its ecosystem services creating new 

Figure 4: Responses on Drivers of Land use Change by 

agriculture as the major factor of land use change in the 
study area. 21.2% respondents from KGSADP also opined 
that it was grazing activities but 11.45% of the respondents 
from KGSTPDB reported settlement expansion as the driver 

he study area. 

rate of change in built up area corresponded with the 
negative rate of change of other land use classes. In their 

uilt up area gained 15.35 km2, vegetation 
while water bodies decreased by -

and uncultivated land shrunk by -1.78 km2.  

In this study, both dense and light vegetation suffered the 
greatest loss. Light vegetation reduced from 94.3 Km2 in 

in year 2000. It further shrunk from 64.6 
in 2015 it further diminished to 43.2 Km2 in 2019 

losing to virtually all other land uses in the study area. 
According to Ifatimehin and Musa (2009) the gains noticed 

p area may have emerged as an environmental 
force of a local proportion whose growth is necessitating the 
increase in built up area and decrease in vegetative cover. 
The increase in built up area will result in the buildinup of 
carbon compounds, urban sprawl, infrastructure decay and 
others which may have direct and indirect effects on the 
ecology and health of the town. 
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Figure 6: Environmental Effects of Land Use Change

 

Source: Field Survey, 2021. 

Land use change is one of the main driving forces of global 
environmental change and is considered as most central to 
various debates on sustainable development. Figure 6 above 
shows the responses by two land-related organizations
environmental effects of land use change. On destruction of 
habitat as result of land use change, 18.2% respondents 
(KSTPDB) reported that due to land use land cover change, 
several habitats for living organisms are destroyed. 6.8% 
respondents from KSADP observed that land use change can 

and spread of pathogens. 

TABLE 2: EFFECTS OF LAND USE CHANGE IN THE SELECTED NEIGHBOURHOODS

NEIGHBOURHOOD DESTRUCTION OF HABITA

A B U J A -  A R E A 6 8 . 7

I J E B U - O D E 2 2 . 9

Z A M F A R A 2 2 . 9

UNGWAN- MUSULIMI 3 4 . 3

O M A J A T E N U 4 5 . 8

Source: Field Survey, 2021. 

 

 

Table 2 above depicts the respondent’s perception on effects 
of land use change in the selected neighbourhoods of t
study area that are having rapid growth in built up area. 
8.7% of the randomly selected respondents in Abuja
also observed destruction of habitat as a result of land use 
change. 10.1% reported reduction of agricultural land, while 
5.8% reported soil erosion in the study area. 7.2% of the 
total respondents in Ijebu-Ode perceived that land use 
change causes soil erosion. 2.9% of respondents of Ungwan
Musulumi also reported change in hydrological cycle as a 
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Figure 6: Environmental Effects of Land Use Change  

Land use change is one of the main driving forces of global 
environmental change and is considered as most central to 
various debates on sustainable development. Figure 6 above 

related organizations on 
environmental effects of land use change. On destruction of 
habitat as result of land use change, 18.2% respondents 
(KSTPDB) reported that due to land use land cover change, 
several habitats for living organisms are destroyed. 6.8% 

DP observed that land use change can 

distort hydrological cycle in the study area. Another 
environmental effect of land use change as reported by 
respondents also is reduction in agricultural land. 11.2% of 
the total respondents from KSADP opined that land
change could reduce available agricultural land their 
compromising food security. This result agrees with Czech, 
Krausman and Devers (2000). They reported that urban 
development has been linked to environmental problems, 
including air pollution, water
management and loss of wildlife habitat. They further 
observed that vegetal fragmentation and alteration 
associated with urban development have been identified as 
leading causes of biodiversity decline and species extinction 

TABLE 2: EFFECTS OF LAND USE CHANGE IN THE SELECTED NEIGHBOURHOODS

DESTRUCTION OF HABITAT ALTERS HYDROLOGICAL CYCLE SOIL EROSION REDUCTION OF AGRICULTURAL LAN

8 . 7 % 3 4 . 3 % 4 5 . 8 % 7

2 . 9 % 4 5 . 8 % 5 7 . 2 % 4

2 . 9 % 3 4 . 3 % 4 5 . 8 % 1

4 . 3 % 2 2 . 9 % 4 5 . 8 % 2

5 . 8 % 2 2 . 9 % 3 4 . 3 % 4

Table 2 above depicts the respondent’s perception on effects 
of land use change in the selected neighbourhoods of the 
study area that are having rapid growth in built up area. 
8.7% of the randomly selected respondents in Abuja-Area 
also observed destruction of habitat as a result of land use 
change. 10.1% reported reduction of agricultural land, while 

l erosion in the study area. 7.2% of the 
Ode perceived that land use 

change causes soil erosion. 2.9% of respondents of Ungwan- 
Musulumi also reported change in hydrological cycle as a 

result of land use change however, 5.8% resp
Omajatenu reported reduction of agricultural land. This 
result agrees with Grubbler (1994) who reported that almost 
all categories of land use changes has a corresponding effect 
on other land uses. This is seen in this study, as the built up 
kept gaining, the other selected land uses lost land 
tremendously. 

Urbanization is a process that always initiate the continual 
transformation of land from one use to another and land 
transformation is currently been experienced in and around 
growing towns (Ifatimehin, Musa and Adeyemi (2009). 
Urbanization alters land cover in the form of expanded built 
up area or paved over areas (Grubler, 1994) and in reality; 
urbanization affects the land use change elsewhere through 
the transformation of urban 
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distort hydrological cycle in the study area. Another 
environmental effect of land use change as reported by 
respondents also is reduction in agricultural land. 11.2% of 
the total respondents from KSADP opined that land use 
change could reduce available agricultural land their 
compromising food security. This result agrees with Czech, 
Krausman and Devers (2000). They reported that urban 
development has been linked to environmental problems, 
including air pollution, water pollution, poor surface water 
management and loss of wildlife habitat. They further 
observed that vegetal fragmentation and alteration 
associated with urban development have been identified as 
leading causes of biodiversity decline and species extinction 

TABLE 2: EFFECTS OF LAND USE CHANGE IN THE SELECTED NEIGHBOURHOODS 

REDUCTION OF AGRICULTURAL LAND 

7 1 0 . 1 % 

4 5 . 8 % 

1 1 . 4 % 

2 2 . 9 % 

4 5 . 8 % 

result of land use change however, 5.8% respondents in 
Omajatenu reported reduction of agricultural land. This 
result agrees with Grubbler (1994) who reported that almost 
all categories of land use changes has a corresponding effect 
on other land uses. This is seen in this study, as the built up 

t gaining, the other selected land uses lost land 

Urbanization is a process that always initiate the continual 
transformation of land from one use to another and land 
transformation is currently been experienced in and around 

fatimehin, Musa and Adeyemi (2009). 
Urbanization alters land cover in the form of expanded built 
up area or paved over areas (Grubler, 1994) and in reality; 
urbanization affects the land use change elsewhere through 
the transformation of urban –rural linkage (Heilig, 1994). 
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Given that urban lifestyle seems to raise consumption 
expectations and that 60% of the world population would be 
urban by 2025 (United Nations Population Fund, 1991). The 
rural-urban linkage or the urban ecological footprint is 
critical to land change assessment (UNPF, 1991).

The phenomenon of land use change in the study area has 
become a vital and central component of monitoring 
environmental changes and managing resources (Nzoilu and 
Agulue, 2017). Human activities are many and varied; 
considering the geometric rise in global population, there is 
need for more settlements, roads, increased agr
production, increased demand for food and shelter, change 
in lifestyle etc., which has invariably led to increase 
encroachment on natural vegetation (Oluseyi, Fanan and 
Magaji, 2009). Consequences of this change are 
characterized by various land use types that dominate 
various human habitations resulting to change in land cover 
characteristics (Nzoilu and Agulue, 2017). Figure 7 revealed 
population projection for the study area. Using the 1991 
National population census as a baseline, it was revea
that between1991 and 2001 the population of the study area 
increased from 71,321 to 92,199 persons with an addition of 
20,872 and with a percentage change of 29.3%. It was also 
revealed that between 2011 and 2020, the population shall 
grow from 119,170 to 128, 719 people. The figure also 
indicated an increase in population from 128,719 to 166,386 
inhabitants between 2020 and 2030. Implying that the 
population of the study area grows progressively while land 
as both social and economic asset is fixed thi
resulted in inordinate conversion of existing and available 
land use for other land related activities. This population 
growth in the study area certainly needed more land for 
shelter and agriculture whose absence has some direct 
effects on the current environment. 

Figure 8:  Graphical Illustration of Land Use types and Temperature Variations Between 1990
Source: Field Survey, 2021 
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Given that urban lifestyle seems to raise consumption 
expectations and that 60% of the world population would be 
urban by 2025 (United Nations Population Fund, 1991). The 

urban linkage or the urban ecological footprint is 
to land change assessment (UNPF, 1991). 

The phenomenon of land use change in the study area has 
and central component of monitoring 

environmental changes and managing resources (Nzoilu and 
Agulue, 2017). Human activities are many and varied; 
considering the geometric rise in global population, there is 
need for more settlements, roads, increased agricultural 
production, increased demand for food and shelter, change 
in lifestyle etc., which has invariably led to increase 
encroachment on natural vegetation (Oluseyi, Fanan and 
Magaji, 2009). Consequences of this change are 

use types that dominate 
various human habitations resulting to change in land cover 
characteristics (Nzoilu and Agulue, 2017). Figure 7 revealed 
population projection for the study area. Using the 1991 
National population census as a baseline, it was revealed 
that between1991 and 2001 the population of the study area 
increased from 71,321 to 92,199 persons with an addition of 
20,872 and with a percentage change of 29.3%. It was also 
revealed that between 2011 and 2020, the population shall 

to 128, 719 people. The figure also 
indicated an increase in population from 128,719 to 166,386 
inhabitants between 2020 and 2030. Implying that the 
population of the study area grows progressively while land 
as both social and economic asset is fixed this may have 
resulted in inordinate conversion of existing and available 
land use for other land related activities. This population 
growth in the study area certainly needed more land for 
shelter and agriculture whose absence has some direct 

Figure 7: Population Projection of the Study Area.
Source: Field Survey, 2021. 
 
Figures 8indicates the variation in temperature between the 
different land uses in the study area at the time of this study. 
In 1990, the maximum temperature for built up area was 
30.2oC, vacant land was 31.4
27.4oC then light vegetation had a temperature of 29.6
the year 2000, built up area still recorded the temperature of 
30.2oC, vacant land 31.4oC, dense 
while light vegetation had 29.6
has temperature as high as 31.7
temperature for the year (30.0
vegetation. In 2019, the highest temperature recorded among 
the land uses was in built up area 32.4
light vegetation 32.1oC while the least of the four selected 
land use types was dense vegetation 28.4
temperature shows a high temperature for each of the land 
uses in the study area. Naturally, the implication of these 
temperature variability is high temperature encourages the 
growth of some disease vectors that may likely infest the 
inhabitants over time if adequate care is not taken against 
hyper-thermal ailments due to distortion of so
services by the removal of the vegetal cover in the study 
area. This finding agrees with Loveday et al., (1999). The 
researchers reported that in most of the tropical countries 
e.g. South America, people that are isolated towards the 
Amazon and those at the edge of the fragmented vegetation 
settlements reported to have more of malaria and dengue 
fever spread by mosquito specie anopheles and 

se types and Temperature Variations Between 1990-2019.
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Figure 7: Population Projection of the Study Area. 

 

Figures 8indicates the variation in temperature between the 
different land uses in the study area at the time of this study. 

temperature for built up area was 
C, vacant land was 31.4oC, dense vegetation stood at 
C then light vegetation had a temperature of 29.6oC. In 

the year 2000, built up area still recorded the temperature of 
C, dense vegetation was 27.4oc 

while light vegetation had 29.6oC. For 2015, built up area 
has temperature as high as 31.7oC while the least 
temperature for the year (30.0oC) was recorded by dense 
vegetation. In 2019, the highest temperature recorded among 

uses was in built up area 32.4oC closely followed by 
C while the least of the four selected 

land use types was dense vegetation 28.4oC. This data of 
temperature shows a high temperature for each of the land 

urally, the implication of these 
temperature variability is high temperature encourages the 
growth of some disease vectors that may likely infest the 
inhabitants over time if adequate care is not taken against 

thermal ailments due to distortion of some ecosystem 
services by the removal of the vegetal cover in the study 
area. This finding agrees with Loveday et al., (1999). The 
researchers reported that in most of the tropical countries 
e.g. South America, people that are isolated towards the 

d those at the edge of the fragmented vegetation 
settlements reported to have more of malaria and dengue 
fever spread by mosquito specie anopheles and darlingi. 

 
2019. 

Temporal Investigation of Land use and Land Cover Change in Anyigba and its Environs, Kogi State, Nigeria 6 



www.confluencejournal.com.ng    ISSN: 1597-5827 
 

CONFLUENCE JOURNAL OF ENVIRONMENTAL STUDIES VOL. 14 (ISSUE 1), 2021 

 
Figure 9 depicts land use change and direction of growth for 
2019, out of the four land uses selected for this study area, 
built up area expanded towards the South and South-West of 
the study area with some light vegetation in the north and 
north east parts. Dense vegetation was observed in the 
northeastern part of the study area too. This indicates that 
development and spatial spread of built up area were more 
pronounced in the south and south-west. The spatial pattern 
of sprawling in Anyigba over a period of almost three 
decades (1990-2019), Figure 9 expresses the direction of 
growth in the period examined. Forexample, between 1990 
and 2000, urban growth navigated towards the northern -
eastern and western parts of the study area.The location of 
Kogi State University (KSU) in the study area had much 
influence in attracting large population of people into the 
area. Most staff and students of the institution prefer to live 
close to the University thereby making the growth an 
institutional attraction. Today the growth around the 
institution has almost captured/connurbated the adjoining 
neighbourhoods such as Kogi State University Teaching 
Hospital along Idah Road. Radio Kogi Abadigba, and 
Kaduna-Efekpe as high percentage of the students of the 
institution finds cheaper accommodation and presence of 
cheaper lands for staff and other developers in these areas to 
establish both commercial residential quarters in the study 
area.Again, the existence of Anyigba –Ankpa high way 
which passing through the University area was another 
notable factor that attracted people to the area probably due 
to congestion in the Central Business District (CBD) and 
availability of cheap lands and good topography along 
Anyigba-Ankpa Road.   
Although there are scattered developments in NE and SE 
among the dense and light vegetation, the spatial spread of 
built up area is minimal in those directions. The implication 
of this South and South-West growth in residential (built up 
area) may be that in the future if land use is not zoned, this 
growth may create and intensify an existing Urban Heat 
Island (UHI), increased surface air temperature due to loss 
of ecosystem services such as forest acting as carbon sink. 
This scenario could breed some tropical diseases that may 
eventually become a phenomenal issue to the residents. 

 
Figure 9: Showing Direction of Change in the Study Area. 
Source: GIS Laboratory, KSU Anyigba, 2021. 
 
Research Findings 

1. The study gives clear indication of unguided 
expansion in the growth of Anyigba town which 
affects the pattern of land uses in the town and its 
surrounding settlements. 

2. Both agriculture and settlement expansion were 
reported to be major drivers of land use change in 
the study areas. 

3. Habitat destruction, alteration of hydrological cycle 
and reduction of agricultural land were the noticed 
environmental effects of land use change in the 
study area. 

4. Among the selected land uses, temperature was 
found to be highest (32.40C) in the built-up area in 
2019 and lowest (27.4oC) within the light 
vegetation. 

5. The study also revealed that the town grows toward 
the south and South western part of the study area. 

Summary and Conclusion. 
Based on the major findings in this study, it has become 
pertinent to put up some policy recommendations. The 
unguided urban development and expansion in Anyigba 
whose effects on land use patterns are well noticed deserves 
adequate attention. To check this phenomenon, land 
acquisition and allocation procedures for various uses 
should be monitored to guide against incompatible land 
uses. It is therefore essential for Ministries and Agencies 
saddled with land management to employ adequate control 
measures over private and public land uses through effective 
zoning strategy. In the light of this, the Development 
Control Unit in the Ministry of Environment and Physical 
Planning of the State should be reinforced with both legal 
and administrative tools to effectively carry out their duties. 
 
Policy Suggestions and Recommendations 

1. The application of zoning system of land use 
should be encouraged to reduce incompatible 
land use system 

2. The Development Control Unit of KSTPDB 
should monitor development to avoid /reduce 
inordinate development in the study area. 

3. Habitat and biodiversity preservation and 
advocacy should be encouraged to reduce 
destruction and loss. 
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