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Abstract  

 

Landuse land cover is subjected to continuous changes due to diverse and fluctuating human activities of the increasing 

population. The types of data required are landmass, population size, landuse land cover such as agricultural land, built-

up area, bare land, water body and vegetation cover, and area covered by each. To determine the influences of population 

size on changes in agricultural land, built-up area, bare land, water body and vegetation cover the magnitude of each was 

divided by the population size to determine the per capita. Data on landmass was generated from topographic map; 

population size from National Population Commission; and landuse land cover and magnitude of each from landsat 

imageries. The imageries were analyzed using diverse GIS and Remote Sensing techniques. The results indicate 

magnitude of landuse land cover varied from 11.58%, 6.96%, 1.25% and 19.79% for agricultural land, bare land, built-up 

area and vegetation cover respectively. Likewise, population size increase by 10.82% while land per capita decreased by 

7.74m
2 
for the period under study. Result of simple correlation between population size and agricultural land, bare land, 

built-up area, water body and vegetation cover indicate 58%, 35%, 94%, 58% and 19%  as percentage of determination. 

The result indicate with increase in population size by 10.82% leads to increase in density with 69 persons per km
2
  and 

land per capita decreased by 14.49m
2
. The result implies with increase in population size lead to change landuse land 

cover.  
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INTRODUCTION 
Environment is the natural surrounding which 

man depends on for sustenance and development [1, 2].  

Because of the diverse uses of land cover, man has 

changed the natural components of the landscape to 

satisfy his existence on the Earth‟s surface [3]. 

Environment and Natural Resources [5] maintained that 

with increase in harvesting of vegetation, soil fertility, 

minerals and expansion of roads and settlements have 

changed the land cover.  

 

Studies especially those of Kilawe, Maliondo 

and Kajembe [5]; Mabogunje [6] observed that different 

landuse such as farmlands, built-up areas, road 

networks, and mining sites have expanded in Africa. 

Though, the changes are elements of development, but 

significantly accelerate changes in landuse land cover 

especially with increase in population [7, 8, 10].  

 

Zhang, Qi, Ye, Cai, Ma and Chen [11] in study 

on the relationship between landuse land cover change 

and population shift revealed there is difference in the 

spatio-temporal surface cover due to conversion of 

vegetation cover into dissimilar landuse such as 

farmlands and built-up area. Addae and Oppelt [12] 

used landsat imageries and population data of the same 

time period for landuse land cover change detection. 

The study revealed increasing population has resulted in 

the transformation of vegetation cover to residential 

areas, agricultural lands and bare lands. 

 

Peter, Gadiga and Mshelia [13]; Suleiman, 

Saidu, Abdulrazaq, Hassan and Abubakar [14] 

researched on landuse land cover change detections in 

urban centres of Mubi, and Ilorin. The results indicate 

there were considerable changes in landuse land cover 

in the study areas. The results recommended people 

should integrate development and conservation 

measures.  

 

Increase in population manifested by 

conversion of vegetation cover into agricultural land, 

built-up area and bare lands are important components 

https://saudijournals.com/sjhss


 
                                                                       E. N. Gandapa; Saudi J. Humanities Soc Sci, May., 2020; 5(5): 257-264 

© 2020 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  258 
 

of the transformation that have taken place in areas with 

a long history of human occupancies [15]. Therefore, 

understanding the rate and driving forces of landuse 

change is essential in environmental resource 

management [16, 17].  

 

Result of study indicates that the tropical 

forests of Mexico are the most threatened worldwide, 

because of high pressures on human population density 

[18]. Therefore, it is necessary to conduct studies on 

spatio-temporal change detection at a micro scale in 

Sudan vegetation zone of Adamawa State to identify the 

linkage between population size and changes in landuse 

land cover.  

 

Result of studies especially those of Addae and 

Oppelt [12]; Li et al. [15]; Sotelo-Caro et al., [18] on 

population size and landuse land cover change revealed 

that increase in population lead to changes in landuse 

land cover. However, these studies did not consider the 

influence of population size on landuse land cover 

change detection in Hong Local Government Area.   

 

Result of recce to identify landuse land cover 

in Hong Local Government Area revealed that 

vegetation cover is ceding to farmlands, road networks 

and settlement sites.  Furthermore, it is observed that 

vegetation reserves at Dzangula (Lat. 10
0
23'N and 

Long. 12
0
44'E), Maki (Lat. 10

0
23'N and Long. 

13
0
00'E), Mararaba (Lat. 10

0
15'N and Long. 13

0
12'E) 

and Kinging (Lat. 10
0
23'N and Long. 13

0
48'E) 

(Garkida, Nigeria, Sheet 155) are significantly 

converted to farmlands on crops such as beans, maize, 

guinea corn and groundnuts.   

 

It is from these perspectives that the research 

was conceived to assess the influences of population 

sizes on landuse land cover change. The objectives 

include: to determine landmass of the area; to identify 

agricultural land, bare land, built-up area, vegetation 

cover and water body and area covered by each; to 

identify the trends in population sizes; to deduce the 

influences of the detected trends in population sizes on 

landuse land cover changes; and to determine the level 

of relationship between population sizes and landuse 

land cover.  

 

The study is restricted to Hong Local 

Government Area, Adamawa State, Nigeria. The period 

under study is from 1976 to 2009 with sample years of 

1976, 1989, 1998 and 2009. The focus is to assess the 

influences of population sizes on landuse land cover 

changes.  

 

Geographic Background to Hong Local Government 

Area 

Hong Local Government Area lies between 

latitudes 09
0
57'N to 10

0
32'N and longitudes 12

0
38'E to 

13
0
16'E as shown on Figure I. It has an approximate 

area of 2,486km
2 

(Garkida, Nigeria, Sheet 155). The 

mean annual rainfall varies between 700 to 1000mm. 

The dry season is usually experienced from the months 

of November to April of the following year while the 

wet season is from May to October every year. The 

mean daily temperature is between 36
0
 to 41

0
C of the 

dry season to about 20
0
 to 25

0
C during the wet season 

[19]. The seasonal rainfall and high temperature causes 

changes in landuse land cover. For example, during the 

wet season there is significant water body while during 

the dry season it turns to bare land due to drying up of 

some surface water bodies. 

 

 
Fig-I: The Study Area 
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The terrain consists of bare rock surfaces, 

water bodies, farmlands, vegetation covers, settlement 

sites and road networks. The relief and landforms are 

generally hilly with highlands ranging from about 426 

to 1158m above mean sea level [20]. These hills exhibit 

significant bare surfaces especially Ldam, Ngau and 

Kukurpu. In between the different highlands of various 

heights and sizes are pediments that are used for crop 

cultivation and settlements. The soils are well drained 

in most areas and favour arable farming on crops such 

as groundnuts, guinea corn, maize and beans. 

Ephemeral rivers such as Fa‟a, Bubulum, Ngilang and 

Dogwaba causes variation in land cover. For example, 

water body in the wet season to bare surface in the dry 

season.   

 

The vegetation lies within the Sudan zone [21]. 

The woody plants height ranges from less than 2m to 

14m that are scattered with distribution ranging from 1 

to 30 stands per 100m
2
 with abundant grass cover [22]. 

The vegetation is exploited for fuelwood, shelter 

materials, charcoal and haft as well it is affected 

adversely by arable farming and over grazing.  

 

The population increased from 112,845 in 

1976 to 170,452 in 2009 occupying 2486km
2
 [23].The 

socio-economic activities of the populace that causes 

changes in landuse land cover in the area include: 

expansion of settlements, road networks, and arable 

farming on rotational bush fallow, mono cropping, 

continuous cropping, and crop rotation have 

transformed vegetation cover to agricultural land with 

adverse effects on vegetation cover. Significant mining 

started in the area in 1976 by Diestraccavalsecia (DTV); 

Armey Roadstone Company (ARC) in 1982; Julius 

Berger in 2003; and AG Vision in 2009 have converted 

significant portion of vegetation cover and farmlands to 

bare surfaces [22]. 

 

MATERIALS AND METHODS  
The data required are agricultural land, bare 

land, built-up area, vegetation cover and water body, 

and magnitude of each. Others include landmass and 

human population sizes. The sets of data were used to 

determine the influences of population sizes on landuse 

land cover change. Data on landmass was generated 

from Garkida, Nigeria, Sheet 155 while population 

sizes were obtained from National Population 

Commission, Hong. Landsat imageries of 1976, 1987, 

1998 and 2009 provide data on agricultural land, bare 

land, built-up area, water body and vegetation cover, 

and magnitude of each.  

 

Using Topographical Sheet Series 37 and 38 

(on scale 1: 250,000), the area span across two scenes 

(p. 185, r. 53; and p.186, r. 53). From the scenes, sub-

setting was done to demarcate the study area. 

Simultaneously, mosaicking was adopted to merge the 

two scenes. Signature files were developed using five 

colour bands to identify agricultural land, bare land, 

built-up area, vegetation cover and water body that 

were run on a supervised classification model that 

generate statistics for the signature files [24]. The 

emphasis is to determine the magnitude of the adopted 

landuse land cover. ArcGIS version 9.3 software was 

used to analyze the imageries using the following 

resolutions: 1976 MSS 50m (resample), 1987 TM 30m, 

1998 TM 30m and 2009 ETM 15m.  Accordingly, base 

map of Hong Local Government Area was imposed on 

the landsat imageries of 1976, 1987, 1998 and 2009 

separately to produce landuse land cover maps.  

 

To estimate the population of Hong Local 

Government Area from 112,845 in 1976 to 170,452 in 

2009, the 2006 census population figure (169,183) was 

used [17]. Arithmetic method was accepted than 

geometric because it gives more conservative results 

[25]. The population growth rate of 2.6% was used to 

estimate the population [26].  

 

To highlight the influences of population sizes 

on landuse land cover change, a model on population 

size and shift in landuse land cover was developed [6]. 

Thus, the model used different colours to identify five 

most observable categories of landuse land cover 

(agricultural land, vegetation cover, bare land, and 

built-up area and water body) of the area on landsat 

imageries, and magnitude of each was determined. The 

change detection was based on statistics generated for 

the various landuse land cover [27]. Detected 

magnitude in the landuse land cover categories were 

divided by the population sizes [28]. 

 

Quantitative evaluation of population trends 

and landuse land cover change is essential to identify 

the extent on environmental resources of a region [30]. 

To quantify the influences of population sizes on 

landuse land cover categories, the magnitude of the area 

was converted from km
2
 to m

2
 and divided by the 

population size of the same year to show land per capita 

in m
2
. Moreover, simple correlation and „t‟ test at 

0.05% confidence limit were used to determine the 

magnitude of the relationship between population sizes 

and landuse land cover. 

 

RESULTS AND DISCUSSIONS  
From Figure II, vegetation cover is more 

concentrated from North West to the South and along 

rivers Fa‟a, Bubulum and Dogwaba basins while bare 

land and built-up area correspond to the hilly regions, 

and around the more populated settlements like Hong 

and Pella among others. 

 

Figure II presents pictorial data on agricultural 

land, bare land, built-up area, water body and 

vegetation covers. 
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Fig-II: Landuse Land Cover Types of Hong Local Government Area 

Source: Landsat imageries of 1976, 1987, 1998 and 2009 

 

Table 1 presents summary of the detected spatio-temporal trends in landuse land cover generated from Figure I.  

 

Table-1: Detected Trends in Landuse Land Cover 

               

 

Landuse 

land cover 

Classes 

                                               Years  
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Agric. Land 737 29.65 939 37.77 886 35.64 1025 41.23 288 11.58 

Bare land 77 3.10 196 7.89 295 11.87 250 10.06 173 6.96 

Built-up 

area 

9 0.36 18 0.72 22 0.88 40 1.61 31 1.25 

Veg. cover 1662 66.85 1331 53.54 1282 51.57 1170 47.06 - 492 19.79 

Water body 1 0.04 2 0.08 1 0.04 1 0.04 - - 

Total 2486 100.00 2486 100.0

0 

2486 100.00 2486 100.0

0 

984 39.58 

Source: Landsat Imageries: 1976, 1987, 1998 and 2009 

 

From Table 1, agricultural land, bare land and 

built-up area increased by 11.58%, 6.96%, and 1.25% 

while vegetation cover decreased by 19.79%. However, 

water body indicates insignificant change.  

 

Table 2 presents population trends and land 

per capita from 1976 to 2009. The population increased 

by 10.82% invariably the density increased from 45 to 

69 persons per km
2
 while land per capita decreased 

from 22.22 to 14.49m
2
.  
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Table-2: Population Trends and Land per capita 

Year Population Percentage  Density (km
2
) Land per capita (m

2
) 

1976 112,845 21.22 45 22.22 

1987 116,068 21.82 47 21.28 

1998 132,555 24.92 53 18.87 

2009 170,452 32.04 69 14.49 

  100.00   

Source: NPC Hong and Field Study, 2010 

 

Table 3 present detected trends in magnitude 

of landuse land cover, and the corresponding area per 

capita for the years under study. The per capita of 

agricultural land and vegetation covers decreased by 

0.51 and 7.87m
2
 while bare land and built-up area 

increased by 0.79 and 0.15m
2
 respectively.  

 

Table-3: Detected Trends in Magnitudes of Landuse Land Cover and Area per Capita 

 

Landuse 

land cover 

classes 

1976 1987 1998 2009 

Area 

(km2) 

 

Pop 

Area 

per 

capita 

(m2) 

Area 

(km2) 

Pop Area 

per 

capita 

(m2) 

Area 

(km2) 

Pop Area 

per 

capita 

(m2) 

Area 

(km2) 

Pop Area 

per 

capita 

(m2) 

Agric. 

Land 

737 112,845 6.53 939 116,068 8.09 886 132,555 6.68 1025 170,452 6.01 

Bare land 77  0.68 196  1.69 295  2.23 250  1.47 

Built-up 

area 

9  0.08 18  0.16 22  0.17 40  0.23 

Veg. cover 1662  14.73 1331  11.47 1282  9.67 1170  6.86 

Water body 1  0.01 2  0.02 1  0.01 1  0.01 

Total 2486   2486   486   2486   

Source: Landsat Imageries and NPC Hong, 2010 

 

Influences of Population Sizes on Agricultural Land 

Result on the influences of population sizes on 

vegetation cover indicates that in the base year (1976) 

agricultural land was 737km
2
 while the population was 

112,845. From the result, population increased by 

10.82% (Table 2) at the same time agricultural land 

increased by 11.58% (Table 1). Because of increase in 

population the per capita of agricultural land decreased 

by 0.52m
2
 from 1976 to 2009 (Table 3). This is because 

of increase in farmland to produce food for the 

increasing population. In between 1987 and 1998 

agricultural land decreased by 2.13% because bare land 

and built-up area increased by 0.16% and 1.97% 

accordingly (Table 1). The reason for the increase in 

bare land and built-up area is due to increase in 

population by 3.10% (Table 2). Because of the increase 

in population the per capita of agricultural land 

decreased by 1.41m
2
 (Table 3). The result implies with 

increase in population size leads to increase in 

agricultural land. 

 

Population Sizes and Bare Land  

From the result, bare land increased by 173km
2
 

(Table 1) while population increased by 57,607 from 

1976 to 2009 (Table 2). The cause of increase in bare 

land by 6.96% is attributed to increase in road networks 

to serve the population that increased by 10.82%. The 

increase in population by 10.82% has increased per 

capita of bare land by 1.55% (Table 3). In between 

1998 and 2009 the decrease in bare land by 45km
2
 

(1.81%) is due to increase in built-up area by 0.73% 

(Table 1). Likewise, population increased by 7.12% 

(Table 2) while per capita of bare land decreased by 

0.76m
2
 (Table 3). 

 

Population Sizes and Built-up Area 

From 1976 to 2009 the built-up area increased 

from 0.36% to 1.61% (Table 1) while population size 

increased from 21.22% to 32.04%. The increase in 

population by 10.82% caused decrease in land per 

capita from 22.22 to 14.49m
2
 (Table 2). From the 

results on table 3, the per capita of built-up area 

increased by from 0.08 to 0.23m
2
. 

 

Population Sizes and Vegetation Cover 

From Table 1, vegetation cover had the highest (66.85%) land cover in 1976, but decreased to 47.06% in 2009. The reason for the occurrence of 1662km
2
 of vegetation cover was due to lowest population (112,845) that exerts insignificant demand on the landmass for agriculture and building sites. Vegetation cover decreased by 19.79km

2
 for the period under study while population 

increased by 57,607 (Table 3). Because of the increase 

in population (10.82%) the per capita of vegetation 

cover decreased by 7.87m
2
 (Table 3). 

 

Population Sizes and Water Body 

The areas covered by water body remain at 

1km
2
 for the period under study (Table 1), and the 

population increased by 57,607 (Table 2). The average 

area of water body per the population indicates 0.01m
2
. 

In between 1976 and 1987 water body increased by 

0.04% (Table 1). The increase is due to decrease in 

vegetation cover by 13.31%. This could be due erosion 

of vegetation along river banks that increased water 

body. 
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Results of Correlation Tests between Population 

Sizes and Landuse Land Cover Change 

To determine the level of relationship between 

population sizes and the categories of lanuse land cover 

the results on numerical values were subjected to simple 

correlation analysis. The results are presented on Table 

4.  

 

Table-4: Results of Simple Correlation and‘t’ tests between Population Sizes and landuse land cover 

Population size  and landuse land 

cover 

R  r
2

 r
2
 x 100 100 – 

r
2

 

Computed  

‘t’ 

critical  

‘t’ 

Population and agricultural land 0.76 0.58 58% 42% 1.66 2.92 

Population and bare land  0.59 0.35 35% 65% 1.04 2.92 

Population and built-up area  0.97 0.94 94% 6% 5.60 2.92 

Population and vegetation cover -0.76 0.58 58% 42% -1.66 2.92 

Population and water body -0.43 0.19 19% 81% -0.68 2.92 

Source: Researcher‟s Compilation, 2019 

 

From Table 4, the results of coefficient of 

correlation between population sizes and agricultural 

land, bare land and built-up area indicate positive, but 

high r = 0.76, 0.59 and 0.97 respectively. This implies 

as population increases agricultural land, bare land and 

built-up area also increases and vice versa. However, 

the coefficient of correlation between population and 

vegetation cover (r = - 0.76) and population and water 

body (r = - 0.43) are negative. This implies with 

increase in population lead to decrease in vegetation 

cover and water body vice versa.  

 

From the results, percentage of determination 

(r
2
 x 100) that agricultural land, bare land, built-up area, 

vegetation cover and water body are dependent on 

population size accounted for 58%, 35%, 94%, 58% 

and 19% respectively. The percentage of determination 

between population size and agricultural land, 

population size and vegetation cover are uniform 

(58%), but varied from bare land (35%), built-up area 

(94%) and water body (19%). These dissimilarities 

between population size and landuse land cover were 

due to increase in arable farming, settlements and roads 

construction. The result implies with increase in 

population size leads to increase in agricultural land, 

bare land and built-up area, but cause decrease in 

vegetation cover. Likewise, with increase in farmlands 

and built-up area manifested by increasing population 

leads to decrease in vegetation cover. 

 

Other factors (100 – r
2
) responsible for change 

in agricultural land, bare land, built-up area, vegetation 

cover and water body apart from population sizes reveal 

42%, 65%, 6%,  42% and 81% individually. From the 

result, change in landuse land cover is significantly 

dependent on population size. However, changes in 

bare land and water body are insignificantly dependent 

on population size with 65% and 81% influences.  

 

Comparing the  computed „t‟ values (1.66, 

1.04, 5.60, -1.66  and -0.68) to critical „t‟ value all stand 

at 2.92 at 0.05% degree of freedom all the results falls 

within the accepted limit except population size and 

built-up area with „t‟ value of 5.60 that falls outside the 

acceptance region. From the values of coefficient of 

correlation, percentage of determination, and the „t‟ 

tests the null hypothesis that there is no statistical 

relationship between population sizes and changes in 

agricultural land, bare land, built-up area, vegetation 

cover  and water body is not accepted. Hence, the 

alternative hypothesis that there is statistical 

relationship between population sizes and changes in 

landuse land cover is accepted. 

 

To this end, there are similarities in the results 

of the study to those of Addae and Oppelt [12]; Zhang 

et al., [11]; Kilawe et al. [5]; and Ballinger [3] that with 

increase in population sizes leads to changes in landuse 

land cover (agricultural land, bare land, built-up area, 

vegetation cover and water body).  

 

CONCLUSION 
 Based on the findings of this study, there is 

significant relationship between population sizes and 

changes in landuse land cover. Increase in population 

by 10.82% is responsible for increase in agricultural 

land, bare land and built-up area by 11.58%, 6.96% and 

1.25% while vegetation cover decreased by 19.79%. 

Land per capita for agricultural land and vegetation 

cover decreased by 0.52m
2
 and 7.87m

2
 while bare land 

and built-up area increased by 0.79m
2
 and 0.15m

2
 

respectively. From the result, the magnitude of 

relationship between population sizes and agricultural 

land, bare land, built-up area, vegetation cover and 

water body indicate 58%, 35%, 94%, 58% and 19% 

respectively.  

 

RECOMMENDATIONS 
Based on the results of findings, the study 

recommends policy makers should provide guidelines 

on landuse land cover management to protect 

environmental resources like vegetation cover and 

water body for sustainable development. More 

importantly, landuse policy should be strictly enforced 

to conserve the decreasing vegetation cover. 
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