
OSUN GEOGRAPHICAL REVIEW
Journal of the Department of Geography, 

Osun State University, State of Osun, Nigeria

Volume 4, 2021

ISSN: 2695 - 1959

Published by the
Department of Geography, Osun State University, 

State of Osun, Nigeria

Editor-in-Chief
Prof. Olusegun Ekanade



Chairman:   Dr. R. A. Asiyanbola

Editor-in-Chief: Prof. Olusegun Ekanade

Members:        Dr. Samuel Yakubu

                           Dr. K. J. Samuel

                                      S. A. Adeniyi

                                       A. O. Olusola

                                       O.S. Durowoju

Business Manager:    Dr. M.O. Obidiya

                      

Editorial Advisers:             Prof. A.S. Gbadegesin  - University of  Ibadan

                                             Prof. C.O. Olatubara      - University of  Ibadan

                                             Prof. F.A. Adesina          - Obafemi Awolowo University

                                             Prof. A.S. Aguda           - Obafemi Awolowo University

                                             Dr. M.O. Olawole - Obafemi Awolowo University

Prof. T.E. Ologunorisa - Federal University of  Technology, Akure

                                             Prof. F.I. Afolabi          - Ekiti State University

                                             Prof. W.O. Adebayo     - Ekiti State University

                                             Prof. O.O. Oyesiku   - Olabisi Onabanjo University

                                             Prof. B.A. Badejo      - Olabisi Onabanjo University

                                             Prof. P.O. Phil-Eze - University of  Nigeria                                                         

                                             Prof. E.F. Ogunbodede - Adekunle Ajasin University

                                             Prof. L. T.Ajibade     - University of  Ilorin

                                             Prof. A. Olusanya - Osun State University

                                             Dr. S.R. Akinola        - Osun State University

                                             Dr. O.C. Nwoke            - Osun State University     

EDITORIAL BOARD

ii



CONTENTS

Editorial Board

Contents

Network Analysis as a Potent Tool for Waste Evacuation: A Case Study of  Northwestern 

Area of  Lokoja, Nigeria

S.A. 

Assessment of  Water, Sanitation and Hygiene Practices of  Households in Balanga 

North, Gombe, Nigeria 

R. D. Abu, G. O. Abu, E. N Gajere, E. O. Iduseri, M. O. Oke, G. A.songu and J. Sajo 

Assessing the Spatial Pattern of  Crime in Bomadi and Patani Local Government Areas 

of  Delta State, Nigeria

B. E. Daukere, M. A. Iliya, I. M. Dankani, U. A. Karofi

An Assessment of  Solid Waste Disposal and Management Techniques in Benin City, 

Nigeria

H.U. Agbebaku

Groundwater Quality Assessment for Drinking Water Using Water Quality Index (WQI): 

A Case Study of  Nguru, Yobe State, Nigeria

M. Suleiman, D.S. Sani and H. Audu

Effects of  Some Weather Parameters on Rice and Tomato Production in the Downstream 

of  Tiga Station, Nigeria

B. Adegbehin, S. Mukhtar, Y. Y. Yakubu, C. K. Daudu

Wet and Dry Spell Occurrences in Lokoja Area, Kogi State, Nigeria

A. F. Olatunde and I. D. Sullaiman

Relationship between Rainfall and Temperature Variability and the Yields of  Selected Grain 

Crops in Sokoto State, Nigeria

E. Ikpe, B. A. Sawa, J. D. Ariko, A. I. Abdulhamid and B. Akpu

Spatio-temporal Variations of  Climatic Conditions and the Implications on Tourist 

Attractions in Kano State

M. Abba and L. J. Magaji

Perception on the Effect of  Forest Deforestation on the Environment in the Central Zone of  

Taraba State, Nigeria 

U.J. Abba, Y.M. Bakoji, A.A. Umar, 4M.S. Isa, J.A. Mohammed

Joseph

iii

ii

iii

1

9

18

32

45

51

58

63

71

83



Trends of  Births and Deaths Registration in Sokoto Metropolis, Sokoto State, Nigeria

L. Barau and I. A. Abdulkarim

The Carbon Stocks of  Tropical Forest Reserves: An Allometric Analysis of  Oba Hill 

Plantation, Osun State, South-West Nigeria

A.S.O. Soneye, A.O. Daramola and A.O. Idowu

Evaluation of  Transit Crimes in Parts of  Lagos State, Nigeria

T.A. Iloabanafor and E.E. Ege

Evaluation of  Residents' Intra-urban Trip Patterns in Osogbo, Osun State, Nigeria

D. A. Yakubu and S. A. Mustapha 

Assessment of  Domestic Violence Against Women in Nigeria: Example from Rural 

Environment

A.M. Tunde, J.O. Okunade and O.P. Omojola

The Assessment of  Infrastructural Inequality in Selected Communities of  Ahiazu Mbaise 

LGA, Imo State

C. Ukah and O. Ekanade

Assessment of  the Factors Affecting the Spatial Distribution of  Secondary Schools 

in Some Parts of  Benue State, Nigeria

D.S. Aule, M.S. Jibril and T.O. Adewuyi  

Impacts of  Insurgency on Land Use Changes in North Eastern Nigeria

O.P. Mamudu, P. Yakubu and G.O. Enaruvbe

Covid 19: Controversies and Implications for Development

R.A. Asiyanbola, A.G. Ogunleye, S.A. Adeniyi

Temporal Analysis of  Urban Heat Island in Ibadan Metropolis

O.S. Durowoju, K.J. Samuel and B.W. Anibaba

Note To Contributors

iv

91

101

108

116

123

134

144

153

163

170

181



Abstract

Insurgency is a threat to the social, political and economic stability of  countries. Nigeria has been plagued by insecurities in 

recent years, especially due to insurgencies in the northern parts of  the country. The use of  geospatial technology by security 

planners provides a means for data analysis and presentations which can aid management decisions. This study harnessed 

geospatial technologies to ascertain land change dynamics in an insurgency affected local government area in Borno State, 

Nigeria between 2015 and 2020. Landsat 8 (OLI TIRS) imageries of  2015 and 2020 of  Hawul Local Government Area were 

classified using the maximum likelihood classification algorithm to determine the land use changes in the area. Field visit to 

the local government area was done to determine affected and unaffected communities. Results show that total built up areas 
2 2 2 2increased from 146.53km  in 2015 to 360.93km  in 2020. Farmlands decreased from 1544.61km in 2015 to 1304.14 km  

2 2while vegetation also decreased from 261.54km to 55.28km in 2020. Insurgency affected communities in the local 

government increased from 8 in 2015 to 24 in 2020, with unaffected communities having built up expansions while growth 

was static in most of  the affected communities. This indicates a migration pattern due to insurgency in the area. The findings 

of  this study can help in managing the security challenges as well as provide information that may be useful in planning, 

resource distribution and security management.

Keywords: Insurgency, Insecurity, Land change dynamics, Geospatial technologies

IMPACTS OF INSURGENCY ON LAND 
USE CHANGES IN NORTH EASTERN NIGERIA

O. P. Mamudu, P. Yakubu and G. O. Enaruvbe

African Regional Institute for Geospatial Information Science and 

Technology (AFRIGIST), Obafemi Awolowo University, Ile-Ife, Nigeria

Corresponding author email:mamudu@afrigist.org

OSUN GEOGRAPHICAL REVIEW

Published by the Department of Geography, Osun State University, State of Osun, Nigeria

 ISSN: 2695 - 1959    Volume 4, 2021; 153 - 162

Introduction changing market systems, global and national 
policies and changing demographic structure of  The management of  land and land resources has 
societies (O'Sullivan, 2020).played a key role in social and economic governance 

of  societies because of  the role of  land in providing Many studies have analyzed how the quest for land 
food, shelter, minerals and wealth. However, global resources have affected land use and land cover  (Lin 
population growth has led to increasing pressure on and Ho, 2003; Su et al., 2011; Liu, 2018; Enaruvbe 
land and available land resources in recent decades and Atafo, 2019). This quest for the control of  land 
(Stamp, 1958; Young, 2000; Lambin et al., 2003; resources has often been linked to social unrest and 
Brink et al., 2014). This pressure has resulted in rapid conflicts (Campbell et al., 2000; Eklund et al., 2017; 
land use changes in most parts of  the world (Meyer Enaruvbe et al., 2019; Kweyu et al., 2020). This is 
and Turner, 1992; Ojima et al., 1994; Long et al., mostly aggravated by globalization, as evident in the 
2021). This trend is particularly evident in developing current spate of  terrorism in many regions of  the 
countries especially in Latin America, southeast Asia world. Horne (2002) observed that war, terrorism and 
and sub-Saharan Africa (Mansour et al., 2020; Wang other forms of  transnational political violence are in 
et al., 2020). The changes in land use is being many ways more threatening today than ever before 
aggravated by factors such as demand for land and this is leading to increases incivilian casualties.
resources as a result of  scarcity caused by population Terrorism, that is mostly fueled by Islamic 
growth and the need for growth in economic wealth, fundamentalism and militancy, is becoming 
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widespread around the world(Helbling and of  land use changes (Lambin et al., 2003; Enaruvbe 
Meierrieks, 2020; LaFree et al., 2020)  and is enabled and Atafo, 2019), the focus of  these studies have 
by politics, poverty and the clamor for control of  mostly been on non-conflict scenarios. Similarly, 
resources (Blair et al., 2013). In Nigeria, issues linked research on the impacts of  civil conflict mainly 
to political, religious and widespread poverty have focuses on the sociopolitical and economic 
led to the emergence of  various insurgency implications (Pelling and Dill, 2010; Hadzi-Vaskov et 
movement by local militants (Adenrele, 2012; al., 2021). Few studies have examined the impacts of  
Muzan, 2014). This is the case with the emergence of  civil conflicts on the environment (Hendrix and 
Boko Haram (which means 'western education is Glaser, 2007), agriculture and food security (Adelaja 
sin') sect and the Ansaru groups. These sects have and George, 2019) and migration (Eme et al., 2018). 
unleashed a reign of  terror on Nigerians and However, the relationship between civil conflict and 
disrupted the social, economic and political structure land use change has remained largely elusive. The 
in some parts of  the country  (Ering et al., 2013). . integration of  land use assessment in areas that have 
Weeraratne (2017) opined that the activities of  the been plagued by conflict may provide important 
Boko Haram sect may be enabled by its strategic ties insights that can aid in the planning and management 
with Al Qaeda affiliates and the porosity of  the of  conflicts and conflict prone areas.This study, 
Northern Nigerian border. The impact of  the therefore seeks to analyze the impacts of  insurgency 
insurgency by the Boko Haram sect is evident in on the land use/cover changes in Hawul Local 
national security (Amalu, 2015; Shuaibu et al., Government Area of  Borno State, Nigeria. This will 
2015), economy and development (Awortu, 2015; be achieved through determining the land use 
Foyou et al., 2018), education and health(Omole et changes over time and assessing the development of  
al., 2015; Isokpan and Durojaye, 2016; Bilyaminu et settlements in the area as a result of  insurgency and 
al., 2017), food production (Kah, 2017; Adelaja and displacements. This will provide useful information 
George, 2019) and human migration and that is required by decision-makers and development 
displacement (Eme et al., 2018; Salleh et al., 2018; experts for the planning of  migrants camps and the 
Iacoella and Tirivayi, 2020) management of  internally displaced persons’ 

settlements.The implications of  terrorism on land-based 
resources is the threat to economic development and 
environmental sustainability. Security instability Material and Methods
may lead to changes in land use patterns and may 

Study arearesult in increasing rates of  primary forest cover loss 
Hawul (Latitude 10°10'59"N and 10°45'0"N and and land degradation in densely populated areas that 
Longitude 11°50'48" E and 12°45'40" E) is are not affected by the activities of  the insurgents 
surrounded by Local Governments of  Biu to the (Adelaja and George, 2019; Enaruvbe et al., 2019). 
North, Shani and KwayaKusar to the west, Moreover, displaced populations experiencing food 
Askira/Uba to the east and Adamawa State to the and fuel shortages in regions characterized by 
south.It is one of  the 27 Local Government Areas anarchy exert tremendous toll on the environment 
(LGAs) inBorno State, North Eastern Nigeria (Formoli, 1995; Bashar, 2021). Areas occupied by 
(Figure 1). The LGA is made up of  12 wards, with its refugees are often associated with severe forest 
administrative headquarters is in Azare town. With a degradation and accelerated removal of  forest cover 

2total land area of  2,089 km , Hawul is one of  the four for fuel, construction materials and source of  
LGAs that constitute the Biu Emirate in Nigeria.livelihood (Draulans and Van Krunkelsven, 2002; 

Dudley et al., 2002). Although some studies have Although the population of  Hawul was 120,733 
suggested that the mass migration triggered by people according to the 2006 national population 
conflicts results in a reduction in wildfires and census(Nigeria Population Commission, 2006),, it is 
demand for agricultural land, which ultimately estimated that the population in 2021 is about 
facilitates afforestation (Wilson and Wilson, 2013; 171,801 inhabitants (Okafor et al., 2007). A large 
Temudo and Cabral, 2017), the short-term respite of  proportion of  the population of  the area depends on 
forest and other land-based resources may be overrun agricultural activities as their major source of  
in the long term by increased demand for and income, but many inhabitants also engage in other 
exploitation of  forest resources following a period of  off-farm activities such as trade, pottery and hunting 
crisis and abandonment. to enhance their income Crops grown in the area 

include maize, beans, groundnut, pepper, rice and Although many studies have investigated the drivers 
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sorghum . In  In addition, a range of  animals such as (Song et al., 2001; Chang et al., 2008). Due to the 
donkeys, horses, goats and sheep are also reared and volatility of  the area, only few field based training 
sold in the area. sites could be established. Knowledge of  the area as 

well as high resolution datasets available in Google The climate of  the study area is within the Sudan 
Earth were used to determine more training sites for Savanna climatic region of  Nigeria. Vegetation in the 
the classification. Using this technique, about 80 area is characterized by grasslands with solitary trees 
training sites were identified and used in this study. widely spread. Common tree species include 
Recent studies have shown the effectiveness of  the Adonsonia digitata (baobab), Azadirachta indica 
shortwave infrared bands in extracting built up area (Neem) and Tamarindus indica (Tamarind) (Yakubu 
(Bouhennache et al., 2019; Feng and Li, 2019). et al., 2021). .  Like most parts of  Nigeria, it has 
Therefore, bands 3 (green), 4 (red) and 6 (SWIR) of  predominantly 2 seasons with a wet season that starts 
the Landsat OLI imageries were used in this study. in May and ends in October. The temperature of  the 
Supervised classification using Maximum study area is generally high. The mean monthly 
Likelihood algorithm was used in extracting the land temperature ranges from 29.2˚C in July and August 
use types (Joseph et al., 2018; Dibs et al., 2020). The to 37.6˚C in March and April. Relative humidity in 
landuse classes were based on the Anderson (1976) the area range from about 37% to 68% from the dry to 
level II classification scheme as used in Joseph et al. wet seasons. The mean annual rainfall ranges from 
(2018) and Bello (2019). The classes include built-up, 650mm to 1000mm with the highest mean rainfall 
bare-land, agriculture land, water body and forest. To occurring between August and September. 
test for classification accuracy, the Kappa coefficient 
as used in Rwanga and Ndambuki (2017) was 

Data collection and analysis utilized.

Landsat images of  the study area were acquired from The data used to identify the settlement affected in 
the archives of  the United States Geological Survey. the year 2015 and 2020 was obtained through field 
The images were collected for November 2015 (2015- visit, and supplemented with prior knowledge of  the 
11-03) and December 2020 (2020-12-18) from area, data from the Global Conflict Tracker 
Landsat 8 OLI-TIRS as this period in the year is in (Campbell and Expert, 2020) as well as from Borno 
the dry season and has the least cloud cover, thus State Geographic Information Service (BSGIS) 
minimizing errors resulting from atmospheric formally known as office of  Land and surveying Biu 
distortions and seasonal differences. To improve the zone. This was overlaid on the classified maps of  
images, they were corrected using radiometric Hawul in 2015 and 2020, to aid in understanding the 
calibration, atmospheric correction, dark object changes in settlement pattern in the area.
subtraction and conversion to spectral reflectance 

Figure 1: Hawul Local Government Area
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Results and Discussion lands from 12.7% to 2.7% between 2015 and 2020. 
2Agricultural lands reduced from 1544.62km  in 2015 Image classification is a process prone to errors due 

2to 1304.14km  in 2020, while vegetated lands to various factors such as reflectance and training site 
2 2reduced from 261.54km  in 2015 to 55.28km  in selection. Testing for accuracy is important in 

2020. The image analysis showed that most of  the verifying the usefulness of  a classification for analysis 
forested areas have significantly dwindled. Forced (Foody, 2009). The overall accuracy in this study was 
migration as well as increasing population and 97.87% with an overall kappa coefficient of  0.97 
demand for forest resources may be responsible for (Table 1). Similar studies in land cover classification 
this decline. Agricultural lands are also affected in have accuracies of  between 80% and 97%  (Rwanga 
this regard as many farmers have left their properties and Ndambuki, 2017; Fisher et al., 2018). 
to migrate to safer area, while agricultural lands in 

Land use of  Hawul Local government area for 2015 safer areas are been converted to built-up areas.
and 2020 is presented in Figures 2 and 3 respectively. 

2However, water bodies show increase from 15km  in Analysis of  the land use maps show that built up 
22015 to 62.4km  in 2020. Some of  this increase may areas in 2015 covered 7.1% of  Hawul Local 

be attributed to classification errors, though some government area but grew to 17.5% of  the area in 
2 abandonment of  settlements may also be responsible 2020, with an increase from 146.53km  in 2015 to 

2 for the increase.360.95km  in 2020 (table 2). Figure 2 show that 
settlements in the area in 2015 were mostly small, This growth in built-up areas is consistent with 
with larger settlements in Duku, Kudia, Ramta and similar studies in urban growth in Nigeria (Abbas et 
Garkida. However, in 2020 (Figure 3) some of  the al., 2010; Eze and Onokala, 2020; Fashae et al., 2020; 
prominent settlements observed in 2015 appear not Musa and Adamu, 2021), particularly in Borno State. 
to have increased. Analysis shows that those areas Bello (2019) found that urban areas in Maiduguri 
have more vegetation (grassland), indicating some grew from 51.8% in 2000 to 64.5% in 2018. The study 
levels of  abandonment. Other areas like Jalingo, also found a decrease in agricultural areas and 
Wadiki and Kida show notable increase in the grasslands. However, growing urban area is not 
settlement area. Similarly, bare lands increased from peculiar with the state as other parts of  Nigeria, like 
4.7% in 2015 to 13.7% in 2020, with the bare areas Lagos (Wang and Maduako, 2018), Kaduna 

2 2increasing from 97.47km  in 2015 to 282.43km  in (Dyachia et al., 2017) and Abeokuta (Olayiwola and 
2020 especially in areas that were vegetated in 2015. Lawal, 2018) as well as other parts of  the world like 

Ghana (Acheampong et al., 2017), China (Li et al., The increasing built-up areas and bare lands may 
2019) and Brazil (Daunt and Silva, 2019) have have resulted in the decline in the extent of  
experienced growth.  agricultural lands from 74.8% to 68.6% and Forested 

Table 1: Image classification Confusion Matrix

Class Built-up   
 

Vegetation
 

Waterbody
 

Bare-land
 

Farmland
 
Total

 
Error of  
commission

 Producer’s 
Accuracy

Built-up 
 

201
 

0
 

14
 

0
 

1
 

216
 
6.9%

 
97.10%

Vegetation 
 

0
 

220
 

0
 

0
 

0
 

220
 
0%

 
0.00%

 

Waterbody  0 0 204 0 0  204  0%  92.73%
Bare land  0 0 2 220 0  222  0.9%  0.00%  
Farmland  6 0 0 0 211  217  2.8%  99.53%
Total 207 220 220 220 212  1079    
Error of  
omission
 

2.9% 0% 7.3% 0% 0.5%   Overall Kappa  0.9734       

User’s 
accuracy

93.06%
 

0.00%
 

0.00%
 

99.09%
 

97.24%
  

Overall 
Accuracy

97.87%

Table 2: Land use/cover distribution (2015 and 2020)

LULC 2015 2020
Area km2 Area (%) Area km2 Area (%)

Bare land 97.64

 
4.73

 
282.43

 
13.68

Built-up 146.53
 

7.09
 

360.93
 

17.48
Farmland 1544.61 74.78  1304.14  63.15

Vegetation 261.54
 

12.66
 

55.28
 

2.68
Waterbody 15.13

 
0.73

 
62.44

 
3.02

Total 2065.46 100 2065.22 100
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An eviden+t implication of  the increase in the losses in agricultural lands poses a threat to food 
settlement areas in Hawul Local Government Area is security, not just in the area but in the country.
the reduction in the forest and agricultural lands. The Population growth and migration are two major 
study by – Formoli (1995) highlighted the factors that affect the growth of  settlements. While 
environmental devastation that can be brought on by the growth in the population may be significant in 
war and terrorism. Enaruvbe et al. (2019) found that Hawul, the activities of  the Boko Haram sect may 
the extent of  forest areas in Nimba County reduced have an influence in the shift in settlement. Assessing 
during the period of  conflict in Liberia. Forced the images show a shift in the growth of  settlements. 
migration in Hawul LGA, which is resulting in Most of  the settlement growth is apparent in the 
settlement growth in some part of  the area puts western part of  the study area. Hawul local 
pressure on surrounding forest areas; there is more government area has about 71 settlements (Table 3). 
demand for land for housing, fuel wood, food and In 2015, 8 of  the settlements had been affected by 
other forest resources. This also affects agricultural insurgency activities (Baraki Chandum, Hareng, 
lands as farms in some affected areas are being Kirimi, Kwajaffa, Pella, Buzuku, Garkida and 
abandoned to fallow, while conversion to built up Azara). These affected communities are more in the 
area is evident in areas that are unaffected. As eastern parts of  the study area (Figure 4). By 2020, 
agriculture is the main economic activity in the area, 

Figure 2: 2015 land use

Figure 3: 2020 land use
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the number of  affected communities increased to 24 abandoning homes in the eastern part of  the local 
settlements to include communities like Kudia, government area and moving to the western part 
Ramta, Damboa, Shaffa, Turkuta and Kirimi. The where most settlements have not been affected. The 
map shows that most more affected settlement in the 2020 map of  the area clearly show enlargements of  
east with Turkuta being an outlying settlement many small settlements especially in the central and 
affected in the western part of  the area. It was western parts of  Hawul local government area.
apparent from visiting some of  the affected 
settlements in the local government area that homes 
and businesses have been abandoned, with residents 
migrating to other settlements that have not been 
affected. The implication is that more people 

Table 3: Settlements affected in 2015and 2020

Year 2015 2020
Number of  settlements 71  71
Number of  settlements affected

 
8

 
24

Number of  settlements not affected 63 47

Figure 4: LULC 2015 Overlay

Figure 5: LULC 2020 Overlay
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Conclusion and Recommendation the abandoned impervious surfaces and the loss of  
forest vegetation. Food production and security may Assessment of  Land use and Land cover provide 
be threatened in the long term, as farmers who are essential tools for monitoring drivers of  
forced to abandon their farmlands and produce not environmental change. In areas affected by terrorism, 
only reduces the food available for supply but also it is important to examine the relationship between 
add pressure to existing resources based on the need land use changes and civil conflicts, in order to 
for sustenance. It is therefore recommended that provide insights that can aid in communities 
more attention be paid to security and curbing planning and management. This study investigated 
insurgency in the region to reduce the rates of  the impact of  the terrorism activities of  the Boko 
migration. This may help reduce the rate of  changes Haram sect on the changing land use in Hawul Local 
in the land use while preserving agricultural and Government Area of  Borno State, North Eastern 
forested lands. Though other factors, including Nigeria.The results show that built-up areas and 
population growth impacts land use change, bare-lands increased significantly, with notable 
insecurity is accelerating this process in the area. decline in farmlands and vegetation in the five years 

of  this study. Examining the insurgency affected and This study provides information that may be required 
non-affected communities show a shift in the growth by decision-makers and development experts for the 
of  built-up areas in Hawul LGA, with non-affected planning of  migrants camps and the management of  
communities having more growth than affected internally displaced persons' settlements. Future 
communities. This implies that the many people have studies on the impact of  civil conflict on land use 
migrated from affected communities to relatively change may investigate the pattern of  change in 
safer communities resulting in abandonment of  growing settlements due to migration, as well as its 
homesteads, higher demand on land for housing and implication on forest ecosystem and biodiversity. 
other land uses and reduction in arable land and Assessing its impact on ecosystem services may 
forests especially around non-affected communities. prove useful in environmental planning and 

management.The implications of  these land use changes may 
impact the environment in the long term, considering 
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